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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamety "buomnorus" (mamee - Ouosorusi) Ha
YpOBHE cpeqHero obmiero obpazoBaHus pa3zpaboraHa Ha ocHoBe denepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccutickoit denepamnumny,
dI'OC COO, Konuenuuu mnpenoaaBaHus ydyeOHOro mnpeamera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOubiii npenmer «buosorusi» yrayonéHHoro ypoBHs u3ydeHus (10-11
KJIACChI) SIBJISIETCS OJJHUM M3 KOMIIOHEHTOB MpeaMeTHoM obnactu «EcTecTBeHHO-
HayuHble TmpeameTsl». CormacHo mnonoxeHusiMm @OI'OC COO npodunbHbIe
yueOHbIe MPEeIMEThl, U3ydaeMble Ha YIIyOJIEHHOM YpOBHE, SBISIOTCS CIIOCOOOM
mupdepeHnmanmn  00ydeHUsT HA YPOBHE CpeaHEro ooOmero oOpa3oBaHUS W
MPU3BaHBl OOECIEYNTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01MM, cpeHUM MpodecCUOHATBHBIM U BHICIIMM 0Opa3oBaHueM. B To xe Bpems
KOKIBIM M3 JTHUX Yy4eOHBIX MPEAMETOB JIOJDKEH OBITh OPUEHTHUPOBAH Ha
MIPUOPUTETHOE pelieHue 00pa30BaTeNbHBIX, BOCIUTATEIBHBIX W PAa3BUBAIOIIUX
3a]a4, CBS3aHHBIX C MpoQopueHTaNHed OOyJaloImUXCsI M CTUMYJIUPOBAHHEM
MHTEpeca K KOHKPETHOW OO0JaCTH HAy4YHOTO 3HAHHS, CBSI3aHHOTO C OMOJIOTHEH,
MEUITUHOM, SKOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo ydyebHomy mnpeamety "buonorus" maér mpencraBieHue O
Hea W 3ajladax Hu3ydeHusi yueOHoro mpenmera «buosorus» Ha yriiyOoi€HHOM
YpOBHE, ONpeAeIsieT 00s13aTelIbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEPIKAHUE, €TO
CTPYKTYPHUPOBAaHHME TIO pa3felaM U TeMaM, paclIpelesieHHe M0 KJaccam,
PEKOMEHYEeT TMOCIEAOBATeIbHOCTh M3y4YeHUs YYEOHOro marepuaia ¢ Yy4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3pPAaCTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme mno Ouosioruu
peanu3oBaH TMPUHIMAN TPEEMCTBEHHOCTH C HW3YYCHHEM OWOJIOTHH Ha YpPOBHE
OCHOBHOrO  o0miero  oOpa3oBaHusi, Onarogapss 4eMy MOpOCMaTpUBaeTcs
HAIMpaBJICHHOCTh HA  TIOCIEAYIOIIEe pa3BUTHE  OHOJIOTMUECKUX  3HAHHM,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHHS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEICTAaBICHUN O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIHUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyXarlleil npupoaHoil cpene. B
nmporpaMme 1Mo OHOJIOTHMHM TaKXe MOKa3aHbl BO3MOXHOCTH Y4€OHOTO MpeaMeTa
«buonorusiy B peammzanuu  TpeboBanuit DPI'OC COO k MIaHUPYyEMBIM
JUYHOCTHBIM, METAIllpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOyYeHHS U B
(GOpMHpPOBaHWM OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIBHON  JCATEIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJIEpkKaHUS OHOJIOTMYECKOTO O0pa30BaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npenmer «buosorus» Ha ypoBHE CpeIHEro oOIero oopa3zoBaHuUs
3aBepmiaeT Owojornyeckoe oOpa3oBaHME B IMKOJE H OPUEHTHUPOBAH Ha



pacimiMperre U yriayOsieHue 3HaHWM OOydYaromMXcsi O JKMBOM MpPUPOJE, OCHOBAaX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJIOTHH, SMOPHOJIOTMU U OHOJOTHH PA3BUTHUSA,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOIOIIMOHHOTO YUSHUS U DKOJIOTHH.

N3yyenue ydeOHOoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYaIOMIMXCS K MOCIEAYIOUIEMY MOJIYYEHHUIO
Ouonornueckoro  oOpa3oBaHMs B  By3aX M OpraHH3alUsIX  CPEAHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHUS COCTAaBIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUW, TOJMYYEHHBIX TMPU HM3YyYCHUH OOyHarouuMucs
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eloB OMOJIOTMH HA YPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10—11 kimaccax 3TH 3HAHUS MONY4YalOT pa3BuTHe. Tak,
paciiMpeHbl U yriyOleHbl OWOJIOTMYECKHE 3HAHHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusAx, OpraHu3Me YelOBEKa, OOIMIMX 3aKOHOMEPHOCTAX >KHU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEACHUS MPUKIIAJHOTO U IIOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIb30BAaTh KaK OPUEHTHUPHI JUIA IOCIEIYIOLIEro
BbIOOpa mnpodeccun. Bo3MokHa Takke HMHTErpanus OHMOJOTMYECKHUX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHUSIMHU, MOJYYEHHBIMH OOYYAIOIMIMMHCS MPU HU3YyYEHUU
(Gu3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mporpamMmbl 1o ydeOHomy mnpenmery "buonorus" otpaxkaer
CUCTEMHO-YPOBHEBBI UM 53BOJIOUMOHHBI MOAXOAbl K H3YYEHHIO OWOJIOTHH.
CornacHo UM, U3y4yalOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIE JJIsl )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3alliu, IBOJIIOIMU OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEeHUs OMOJIOTMYECKOro pa3HooOpa3us minaHeTel. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OHOJIOTHH, SMOPUOJIOTMHM U
OMOJIOTMM Pa3BUTHUS, TEHETUKU U CENEKLUHH, OMOTEXHOJIOTMM M CHUHTETUYECKOU
OMOJIOTHH, aKTYaJIM3UPYIOTCA 3HaHMUS OOydYaromuxcst Mo OOTaHHMKE, 300JI0THH,
aHaToMuu, (Qusnonoruu uenoBeka. B 11 kjacce u3ydaroTCs 3BONIOMUOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buosnorus» mpuszBaH  00€CTEUUTh  OCBOEHHUE
o0yJarouMHUCcs: OMOJIOTUYECKUX TEOPUN U 3aKOHOB, MAEH, MPUHIUMIIOB U MPABUIL,
JIe)KAaIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KIIETKH, OpraHu3Ma, OIS,
OMOLIEHO3a, 3KOCUCTEMbI, O BBIJAIOIIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MIPUKIAIHBIX aCIEKTax OMOJOTHYECKUX 3HaHUM. Jlis
pa3BUTUS M TOJJCPKAHUS HHTEpeca OOydarolmuxcs K OWOJOrMM Hapsaay co
3HAYUTENbHBIM 00BEMOM TEOPETUUECKOTO MaTepHalia B COACpKaHUHU MPOTrpaMMbl
1Mo OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS U Pa3BUTHUSA
TOM WM MHOW o0nacTu OWOJIOTMH, BKIJIAJOM OTEUECTBEHHBIX M 3apyOe KHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3ydenus yueOHoro npeamera «buonorus» Ha yriyOonéHHOM ypoBHE —
OBJIQZICHHUE  OOYyYalOUIUMHUCS  3HAHUAMU O  CTPYKTYPHO-(YHKIMOHAJIBHOU
OpraHM3allMd JKUBBIX CHCTEM pa3HOTrO paHra W NpUOOpEeTeHHuEe YMEHUU
UCIIOJIb30BaTh 3TH 3HaHUA B (POPMUPOBAHMM MHTEpECA K ONpeenEHHON o0nacTu
npo(hecCHOHANBPHON ACSITENbHOCTH, CBSI3aHHOW ¢ OuWosioTHed, WU K BBIOOPY
y4eOHOT0 3aBEICHUA I MTPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu M3ydeHus ydeOHoro mnpeaMera «buonorus» Ha
yIIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CISIYIOMINX 3a1a4:

OCBOEHHUE O00YYarOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUIX, KOHLEMUUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
npaBuiax, COCTaBISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHUH, MHOTO00pa3uu W OCOOCHHOCTSAX OWOJOTHYECKHX CHUCTEM (KIIETKa,
OpraHu3M, MONYJIALHMS, BUJ, OMOreoleHo3, Onocdepa); 0 BbIIAIOIIMUXCA OTKPBITHIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOYyYarolmMxXcs C METOJAMU IO3HAHMS >KUBOM MPUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJOTMU W OHWOJIOTMM pa3BUTHUS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTMU U CHHTETUYECKOW OWOJIOTHH, TaJCOHTOJIOTHUH,
HKOJIOTUH);  METOJIaMH  CaMOCTOSITEJIBHOTO  IPOBEACHUS  OMOJOTMYECKUX
UCCIIEIOBaHU B JlabopaTopu W B mpupoae (HaOIOAEHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaJICHUE OOYyYarOUIMMHUCS yMEHUSIMHU: CaMOCTOSITEIbBHO  HaXOJUTh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJOTMYECKYIO HH(OPMAIIMIO; IMOJIb30BATHCS
OMOJOTUYECKOW TEPMUHOJIOTHEH M CHMBOJHUKOW; YCTAHABJIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM U COLUUATbHO-PKOHOMUYECKHMMH U  3KOJOTUYECKUMH
npo0jemMaMu 4YeJIOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH NESITEIBHOCTH IO
OTHOILICHUIO K OKpY’KawIled NpUpogHON cpese, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIOJICH; OOOCHOBBIBAaTH U COOJIOJATh  MEPBI
nporiIakTUKA WHOEKITMOHHBIX 3a00JIeBaHMI, TIpaBUia MOBEJICHUS B MPUPOJE U
oOecrieyeHus 0€30MacCHOCTH COOCTBEHHOM MKU3HENEATEIbHOCTH B YPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO M TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaTh
COBpEMEHHbBIE HayYHbIE OTKPBITUS B 001aCTH OMOJIOTUH;

pa3BUTHE Y O0yUYaIOIUXCSI HHTEUIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B IPOLIECCE 3HAKOMCTBA C BBIIAIOLIMMHUCS OTKPBITUAMH M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMU B OWOJIOTMH, pEIIaeMbIMH €10 MpodjieMaMu, METOJ0JIOTHEN
OMOJOTUYECKOTO UCCJIEIOBAHMS, MIPOBEICHUS AKCIIEPUMEHTAIbHBIX
UCCJIEIOBAHUM, pelIeHus] OMOJIOTrHYEeCKUX 3a7a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAHHUE y O0YYAIOIIUXCS [IEHHOCTHOTO OTHOIICHUS K YKUBOM MPHUPOJE B
1EJIOM M K OTJIETIbHBIM €€ 00BbEeKTaM U SIBJIICHUSAM; (DOPMUPOBAHHE IKOIOTHUYECKOM,
IFeHEeTUYEeCKOM TpPaMOTHOCTH, OOWIEH KyJIbTYpbl TMOBEICHUS B MPUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOYyYarONIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIbHOM
MPUPOAOTOIb30BaHUN (COOJIO/IEHHE TpaBUi TMOBEICHUS B TPHUPOJIEC, OXPaHb
BUJIOB, SKOCUCTEM, OMOC(]eprl), COXpaHEHUU COOCTBEHHOTO 3/710POBbSI U 3/10POBbSA
OKpyXXalmux Jojaed  (cobmoneHuss Mep NpoQuiIakTUKH — 3a00JIeBaHMIA,
oOecrieyeHne OE30MaCHOCTH >KU3HEAESTEIbHOCTH B YPE3BBIYAMHBIX CHUTYalUIX
OPUPOAHOTO M TEXHOTEHHOIO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHWE€  YCJIOBMM Uil  OCO3HAHHOTO  BBIOOpa  OOyYarolMMHCS
VHIMBUTyaJIbHOU oOpa3zoBaTeIbHOM TPaeKTOPHH, crocoOCTByOIIEH
HOCIEAYIOMEMY NPOPECCHOHATBHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUU C
VH/IMBU1yaJIbHBIMU UHTEPECAMU U TOTPEOHOCTSIMU PErHOHA.

OO111ee YnCa0 4YacoB, OTBEJACHHBIX HAa U3Y4YEHHE OMOJIOTMU Ha yriayOJeHHOM
YpOBHE CpeaHero obmiero oopa3oBanus, coctaisier 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B HezIelo).

O100p OpraHm3anvoOHHBIX (OPM, METOJIOB U CPENCTB OOy4deHMs] OUOIOrHU
OCYILECTBISIETCS C Y4ETOM CHELM(PHUKU €ro CoAepkaHHs M HalpaBICHHOCTU Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CpPEIHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTenbHBIM yCIOBUEM NPU 00yYEHUU OMOJIOTMH Ha YTIyOJEHHOM ypOBHE
SBJIIETCSL MPOBEJCHUE JIa0OpATOPHBIX M MPaKTHUECKUX pabor. Takxke yuacTue
OOy4YaronIMXcsi B BBIMOJHEHUU MPOCKTHBIX M y4eOHO-HCCIIEOBATEIbCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMNpENENIeTCs y4YUTeJIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHIA.



COAEPXKXAHUE OBYYEHUSA
10 KITACC

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

Tema 1. BuoJsiorusi Kak Hayka

CoBpeMeHHas OMOJIOTHS — KOMIUIEKCHasI Hayka. KpaTkas uctopus pa3BUTHS
Ouosiornu.  buojmornueckue HAyKd W H3y4yaeMble ~HUMHU  IPOOJIEMBL.
dyHIaMEHTaJbHbIEC, TPUKIAJHBIE W T[OHCKOBBIE HAy4YHbIE HCCIECIOBAHUS B
OMOJIOTHH.

3HadeHne OMoJoTUd B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuabl Mmupa. [Ipodeccun, cpsizanHbie ¢ Ouonorueil. 3HaueHUe OHMOJOTUM B
IPAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKA: MEIULIMHE, CEJIbCKOM XO3SIMCTBE,
MPOMBIILJIEHHOCTH, OXPAaHE MPUPOIBI.

JleMoHCTpanun

[Toptpetsi: Apucrorens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. /lapBuH,
VY. I'apgeit, I'. Mengens, B. 1. Bepnaackui, U. I1. I1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsi3b OMOJIOTMHM C JIpYruMu Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble cucTeMbI M HX H3YUYeHHE

JKuBble cucTteMbl Kak mpeaMer u3ydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alMy KUBBIX CHUCTEM: MOJICKYJISPHBIA, KJIETOYHBIN,
TKaHEBBIH, OpraHU3MEHHBIN, MOIYJISALIMOHHO-BUI0BOM, DKOCUCTEMHBIN
(bnoreonenoTnyeckuit), OuochepHsiii. Ilporecchl, MPOHCXOAANINE B IKUBBIX
cucremax. OCHOBHBbIE NpHU3HAKK KUBOro. JKu3Hb Kak (opmMa CyIiecTBOBaHUS
Marepuu. Hayku, n3ydaromme ,’uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUY.

N3yuenne >kuBBIX cucTteM. Meroasl Ouosiornueckoil Hayku. HaOmroneHwue,
U3MEPEHUE, SKCIIEPUMEHT, CUCTeMaTu3alus, MeTaananus. [loHsTue o 3aBUCUMOM U
HE3aBUCUMOM TniepeMeHHOU. IIlnanupoBanume skcnepumenta. IloctaHoBka wu
npoBepka rumnore3. HyneBas runote3a. [lonarre BoIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3ynapTaroB. [IpUuMHBI UCKaXXEHUsT PE3ylbTaTOB »HKcnepumeHTa. [loHsaTue
CTaTHCTUYECKOTO TECTA.

JleMmoHCTpauuu



Tabmupt 1 cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HW», «buonornueckue
cucrteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3ALMUU KUBOU
npuponb», «CTpOeHHE KUBOTHOW KIETKW», «TKaHUW >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJIOBEUECKOro opranusma», «buoreorenos», «buocdepay, «Metomabi
W3YUYEHHUSI )KUBOU TIPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHHE IS IPOBEIACHHS
HaOII0/IeHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB IPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJiorusi KjieTKu

Knetka — cTpykTypHO-(QYHKIMOHANbHAs e€IWHUIA KHUBoro. Mcropus
OTKpbITUs KiIeTKU. PaboTel P. ['yka, A. JleBenryka. Kiierounas teopus (T. IlIBans,
M. Ilneitaen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOUHOU
TEOPUH.

Metoasl  MOJIGKYJISIDPHOM W KJIETOYHOM  OMOJIOTMU:  MHUKPOCKOIMS,
xpoMarorpadusi, 31eKTpodope3, METoJ MEUYEHBIX aTOMOB, Au(depeHnaIbHoe
HEeHTpUYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @HuKkCuposaHHbix
K1emok. DIEKTpOHHasi MUKpockomnus. Kougokanvhasa muxkpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanun

[Toptpertsr: P. I'yk, A. Jleenryk, T. [lIBann, M. llIneiinen, P. Bupxos, K. M.
bap.

Tabmuibl u cxeMbl: «CBETOBONH MHKPOCKOID), « DJIEKTPOHHBIA MHKPOCKOID,
«HMcTopust pa3BUTHS METOIOB MUKPOCKOIIAW.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEnapaTbl pPacTUTENIbHBIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIIETOK.

IIpakTnueckass padora «/3yyeHue MeETOJOB KIETOYHON OHOJIOTUU
(xpomartorpadusi, saextpodopes, auddepeHuaIbHOe EHTPUPYTUPOBAHUE,
[TLIP)».

Tema 4. XumMnuyeckasi Opranu3anus KJIeTKH

XUMHUYECKHM COCTaB KIETKU. Makpo-, MUKpPO- U YJBTPAMUKPOIJIEMEHTHI.
Bozma m €€ posib Kak pacTBOPHUTENS, PEarcHTa, y4acTUe B CTPYKTYPUPOBAHHUU
KJIETKH, TEIUIOPErysinuu. MuHepaibHble BEUIECTBA KJIETKU, MUX OHUOIOrmyeckas
poJib. Posib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannueckne BeHIeCTBAa KIETKH. buosiorndyeckue mnoysmMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OelkoBoW MoJjekyibl. [lepBuunas
CTpyKTypa Oeika, MNenTHaHas CBs3b. BTopuuHas, TpeTuyHas, 4YeTBepTUYHAs
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudukarmss  OenkoB.
buonornueckue pyHkuu 6€1K0B. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUcaxapuabl, OJIUTOCAXapU/Ibl U MOJUCAXAPUIBL.
OO6mmii 1aH CcTpoeHuss W (PU3MKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlutunpl. l'uapodunsHO-TUApOdOOHBIE cBOicTBA. Kimaccudukanus Tunuaos.
Tpurnunepunbl, QGocPoaunuasl, BOCKH, cTepounbl. buonoruueckue ¢GyHKIUU
aunuoB. OO1Me CBOWCTBa OMOIOTHYECKIX MEMOPaH — TEKyUeCTh, CIIOCOOHOCTD K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun komruiementapuoctu. Ilpasuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MecTtoHaxoxaenune u omonornyeckue Gpynkiun JJTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBszu B MoJiekyie ATO.
buonornyeckue pynkuun AT®. BoccraHoBIEHHBIE TEPEHOCUHUKH, UX (DYHKIIMH B
kietke. /lpyeue Hyxneozuompugocghamer (HT®D). CexsenupoBanue JHK.
Memoowvl cenoMUKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CtpykTypHas OuoJOTHs: OMOXMMHYECKHE U OMO(DU3NUYECKUE UCCIEAOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyid. Modenuposanue
CMPYKmMypsl U QYHKYUL OUOMONIEKYN U ux Komniexkcos. Komnviomepuwiii ouzatin u
Opeanuyeckull cuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanun

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

[uarpammbl:  «PacnpenesnieHMe XMMUYECKMX JOJEMEHTOB B  HEXHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuoguyeckas Tabnuia XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJbI», «BelllecTBa B cocTaBe OpraHu3mMoB», «CTtpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHue MOJEKYI
yraeBoAoBy, «CTpoeHHe MOJEKysl JUnuaoB», «HykienHoBbIE KHUCIOTHI,
«Ctpoenue mosiekyinsl ATOy.

OO0opynoBaHue: XuMu4ecKkas nocyza u 000pyoBaHHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCIIKOB C TTOMOIIBIO KAYSCTBEHHBIX
peaKkuun.

JlaGopaTtopnass  paGora  «lccnegoBaHWe — HYKJIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CtpoeHne u pyHKINH KICTKH

Tunbel KJIETOK: JyKapuoTHYecKas U Mpokapuotruueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHre mpoKapuoTHIeCcKoi KieTku. KiteTounasi cTeHka OakTepuil U apxeu.
Oco0OeHHOCTH CTpPOCHHSI TeTepoTpoPHOM U aBTOTPOGHON MPOKAPHUOTUYECKUX
KJIETOK. MecTo U poJib POKapHoOT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[Mnazmatuueckass wmemOpana (mnasmaniemma). CTpykTypa — IUIa3MaTHYEeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IMIa3MaTUYECKYI0 MEMOpaHy: MacCHUBHBIM
(muddysusa, obneru€éunas aud¢ys3us), aKTUBHBIA (MEPBUUYHBIA M BTOPUYHBIN
aKTUBHBIN TpaHcropT). Ilomynponuniaemocts MemOpanbl. PabGora HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOIMUTO3: MUHOIUTO3, (arouurtos. Dk301uTo3. Kierounas
crerka. CTpyKTypa U QyHKIMH KJIETOYHON CTEHKHU PacTeHUM, TPHOOB.

[uromnasma. [{urozomns. [lutockener. [BmxeHue nuurormiazmel. OpraHou bl
kineTkd. OpHoMeMOpaHHBIE OpPraHOMIBI KIETKH: SHJIOMJIa3MaTHYecKas CeTb
(BIIC), anmapar I'onbmaku, JTU30COMBI, UX CTpOeHHE W (PYHKIUMU. B3auMocBs3b
OJIHOMEMOPAHHBIX OPraHouAOB KieTKH. CTpoeHHE TpaHyISIPHOTO PETHKYJIyMa.
Mexanusm nanpasnenus 6eakos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [nmagkuii  (arpaHyjsipHbIA)  SHIOIUIA3MATHUYECKHMA
petukynyM. CekperopHas ¢yHkius anmapara ['onbmku. Moougukayusa 6enrkos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame [onvoicu. Tpancnopt
BEILIECTB B KJIETKE. Bakyonn pactutenbHbIX KieToK. Knertounsiii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KJIETKWA:  MHUTOXOHJPHUHU,  IUIACTHBL
IIpoucxoorcoenue mumoxonopuu u niacmud. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenue u GyHKIMM MUTOXOHApUN u Tuiactui. llepBuunsle,
BTOPUYHBIE H  CJOXHBIE  TUIACTUAB  (POTOCHMHTE3UPYIOMIMX  DYKApHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JEUKOMIACTHI BHICIIIMX PACTECHUI.

HememOpanubie opraHouasl kietku CTpoeHue W (QyHKIMH HeMEeMOpaHHBIX
OpraHoOUJI0B KJIETKHU. PuGocomsl. IIpomescymounvie Gunamenmol.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MBbIllIEUHbIE  KIETKU.
Axmunogvle KOMNOHeHmbl HeMbluleunblx Kiemok. Muxkpotpyoouku. Knetounsiii
neHtp. CrTpoeHWe U JBIKEHHWE JKTYTMKOB U pecHUYeK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanmvlie ¢ Mukpoguiamenmamu u
muxpompyboukamu. MomopHvie 6enku.

Anpo. O6omouka sapa, XpOMaTHH, Kapuoria3ma, SAPHIIIKA, UX CTPOCHUE U
byakuuu. SnepHpii O6enKoBbIA MaTpukc. [IpocTpaHCTBEHHOE pACIOJIOKEHUE
XpomMocoM B wuHTepdasHOM sape. yxpomamun u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBL. /J{uHamuxa s0epHou 00010uKU 6 mumo3ze. FoepHulil
mpaucnopm.

Kinierounble BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK 3YKapUOT
(pacTUTETBHOM, JKUBOTHOM, TPUOHOM).

JleMmoHCTpauuu



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

Tabmupr u cxembl: «CTpoeHHE SYKapUOTHUYECKON KieTkn», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpOEHHE  pacTUTENbHOM  KIETKW», «CTpoeHue
MHUTOXOHAPUMNY, «A1po», «CTpoeHne MPOKAPUOTHUECKON KIIETKIY.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopnass padora «lM3yyeHue CTpPOEHHsSI KIETOK pa3IMYHBIX
OpPTraHHU3MOB).

IIpakTueckasi padora «/3yueHne CBOMCTB KJIETOYHON MEMOpaHbD.

JlabopaTopnass padora «lccnenoBaHue IUIa3MOIM3a WU JEIJIA3MOJIM3a B
PACTUTENIBHBIX KIETKAX).

IIpakTuyeckas  padora  «/3ydeHue  JBHKEHHS  LUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. OOMeH BelllecTB M IPpeBpallleHNe JHEPTHHU B KJIeTKe

AccUMUIIALINS M AUCCUMMIISIIUS — JIBE€ CTOPOHBI MeTabonau3ma. Turbl oOMeHa
BEILIECTB: aBTOTPOPHBIN U TeTepoTpodHbINH. YuacThe KHUCIOpoAa B OOMEHHBIX
npoleccax. OJHEpPreTudeckoe obecnedeHue KiIeTku: mnpeBpameHue ATO B
oOMeHHBIX Tpolieccax. DepMEHTATUBHBINM XapakTep peakluuid KIETOYHOTO
Merabonu3ma. DepMEeHThI, WX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEHCTBHS.
Kodepmentsl. Otinuunst ¢epMEHTOB OT HEOPraHUYECKUX KaTalau3aTopoB. benku-
aKTUBATOPbl U OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHUX BEIIECTB B KieTke. {DOTOCUHTES.
AHOKcucenHbIll U OKCcuceHHbIl omocunmes y oaxmepuii. Ceemocobuparoujue
NUSMEHMbl U NUSMEHMbl PeaKyUuOHHO20 YyeHmpa. Ponp XJI0pOIuiacToB B IpoLECCe
dotocunTe3a. CeToBas u TeMHOBas (a3wl. Pomoovixanue, Cs., Cy. u CAM-munoi
¢domocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiusiHue paznuyHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTES. Paznoobpaszue OpPraHN3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >KeNe300aKTepuu, CcepoOaKTEpUH, BOJOPOAHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHble opranu3Mbl. Buaesl Opokenus. I[IpoaykTbl OpokeHHS M HX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBUTENbHBIN 3TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe oKUCIeHHE, WK KIETOYHOE AbixaHue. Poib MUTOXOHApPUH B
nporeccax ouojoruueckoro okucienud. Lukmuueckue peakuuu. OKUCIUTETHHOE
dbochopunupoBanue. Ouepeuss memopannoco epaduenma npomonos. Cunmes



AT®D: paboma npomonnou AT®-cunmasel. llpenmyiecTBa a’poOHOTO MyTH
oOMeHa BellleCTB nepes] aHadPOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpertsl: Ix. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «DoTocuHTE3)», « DHEpreTUIeCKUil 00MeH», «brnocuHTe3
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

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

JlaGopaTtopnass  pabGora «l3ydeHuME  KATAIMTUYECKOW  aKTHMBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl UK KaTalla3bl)y.

JlabopaTtopnasi paGora «/3yueHue (HEepMEHTATHBHOTO PACIICIUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX».

JladbopaTtopnassi padora «CpaBHeHue nmporeccoB (orocuHTe’a U
XEMOCHHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajiu3anus eé B KIeTKe

Peakuun MatpuyHoro cuHrtes3a. [I[pUHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSIX

MaTPUYHOTO cuHTe3a. Peanuzaius HacnencTBeHHON nHdopmaiuu. ['eneTnyeckuii
KO, ero cBoucrBa. Tpanckpunuus — Marpuudbld cuHTe3 PHK. ITpunuumms
TPAHCKPUMIUU: KOMILUIEMEHTAPHOCTh, AHTUIIAPAJLIEIIBHOCTh, aCUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.
Tpancnauus u e€ stansl. Yyactue TpancnopTbix PHK B OnocunTese Genka.
VYcnousi 6uocunrte3a Oenka. KomupoBanuwe amuHokucior. Ponbp pubGocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHuszals reHoma y
MPOKAPUOT U DYKApPHUOT. Peryisiius akTUBHOCTH T€HOB Yy NpokapuoT. ['mmortesa
onepona (®. XKakob, XK. MaHo). MoaexynspHvie mexanuzmvl SKCNPECCUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauns 0OMEHHBIX
MPOLIECCOB B KJleTKe. KileTouHbIN roMeocTas.

Bupycel — HekieTounbie (hOpMbI KU3HU U O0NHUratHeie mapasutsl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzneHHviil Yuxi
JIHK-cooepocawux eupycos, PHK-cooepoxcawux eupycos, baxmepuogpaos.
Obpammuas mpauckpunyus, peeepma3sa, uHmezpasa.

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

buoungpopmamuka: unmeepayus u ananuz b6orvuiux maccueos («bigdata»)
CMPYKMYPHBIX OUo02UuYecKux oannvix. Hanomexnonozuu 6 buonocuu u meouyune.
Ipoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.



JleMoHCTpanuu

[Toptpetsl: H. K. Kosnbiios, 1. 1. IBaHOBCKMiA.

Tabmumpet u cxemsl: «buocunres Oenkay, «I'eHeTndyeckuii koa», «Bupyce,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3naHue MOIEIN BUPYCay.

Tema 8. JKuzHeHHBIH HMKJI KJIETKH

Knerounslii 1wk, ero mepuoanl W peryisnus. WHTepdaza u MHUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKaroumx B uHTepdase. [loAroroBka KIETKH K
nenenuto.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKUN),  CHUHTETHYECKHU  H
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUH ) epUuobl UHTEPGa3bl.

Martpuunbii cunre3 JIHK — pemmkanwms. IIpunnunsr pernmkanun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATHBHBIM  CHHTE3, AHTUIAPAJUICIBHOCTD.
Mexannsm permmkanuu JIHK. Xpomocombr. Ctpoenne xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTuIl. JIUTIIOMAHBIN U
ralylOuIHBIA ~ HAO0Opbl  XpomMocoM. ['oMmojormuHble  XpoMocoMmbl.  I[lonoBbIe
XPOMOCOMBI.

Henenne xmerkn — wmuTo3. CTaguy MHUTO3a W MPOUCXOIAIIME B HUX

nporneccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiornyeckoe 3HaueHune
MUTO3a.

Perynsinusa MUTOTHYECKOrOo LUWKIAa KIeTku. [Iporpammupyemasi KieTodHas
rubesnp — arnomnTos.

Kinerounoe s1po, XpoMocoMmbl, (DyHKIMOHAJIbHAsS TEHOMHKA. Mexanuzmvl
npoaughepayuu, ougpgepenyuposku, cmapenus u ubenu xiemok. «l{ughposas
K1emKay — ououHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JleMoOHCTpanun

Tabmuiel U cxeMbl: «KW3HEHHBIM IUKI KICTKH», «Muros», «CTpoecHHE
xpomocomy, «Pemmkamusa JHK».

O0opynoBaHue: CBETOBOW MUKPOCKOII, MUKpoIpenapatbl: « MHUTO3 B KIETKax
KOpELIKA JIYKay.

JlaGopaTopHnas padora «3yuenue XpPOMOCOM Ha  TOTOBBIX
MUKpOIpenaparaxy.

JlaGopaTopHasi padora «HabmoneHre MuTo3a B KJI€TKaX KOHUMKA KOpelIka
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenne u pyHKIMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OIHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcCoOEHHOCTH  CTPOEHUS M JKUBHEACATENBHOCTU  OJIHOKJIETOUYHBIX
opranu3MoB. baktepuu, apxed, OJHOKJIECTOYHBIC TPHUOBI, OJHOKIECTOYHbIE
BOJIOPOCIH, Apyrue NpoTUCThl. KoJlIOHUAIbHBIE OPTaHU3MBI.



B3auMocCBs3p 4acTeli MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eInHoe 1enoe. ['omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAINAS, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTpOCHUS,
GyHKUMNA U pacoNiOKEHHs TKaHEH B OpraHax pacTeHUH.

TkaHu JKMBOTHBIX M 4Y€NOBEKA. THIMBI KUBOTHBIX TKAHEW: SIUTEIUAIIbHAS,
COCJIMHUTENbHAS, MbIlIeyHasi, HepBHas. OCOOEHHOCTHU CTpoeHUs, (QYHKUUN WU
PAaCIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuit. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii M BHYTpeHHHH ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHu3MoB. JIBHKEHHE  OJHOKIIETOYHBIX  OPTraHU3MOB:
amME00oUTHOE, KTYTUKOBOE, PECHUYHOE. JIBMKEHHME MHOTOKJIETOUYHBIX PaCTCHUM:
TPOIIU3MBI M HACTUU. JIBM)KEHHME MHOTOKIIETOYHBIX J»XUBOTHBIX M YEJIOBEKA:
MbllieyHasi cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. IlorjomeHnue BOABI, YIJIEKUCIOTO Tra3a H
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lluTtanue kUBOTHBIX. BHyTpuIionoctHoe u
BHYTPUKIIETOYHOE TNuIleBapeHue. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENBI
MULIEBApUTENBHOTO Tpakrta. [IumeBapurenpHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pacteHuid. [[prxanue wuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KieTKU. KoxkHoe npixanue. /[prxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKUX I[MO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cuctema 4eyoBeka. MexaHu3M BEHTWISUHMM JIETKUX Yy NOTUI U
MJIEKOTUTAIOMUX. Perynsius apixanus. J{pixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBbI PACTECHUM.
TpaHcnopt BewecTB y JKMBOTHBIX. KpoBeHOCHass cucrema U €€ Oprasbl.
KpoBeHocHasi cucTeMa TO3BOHOYHBIX JKHMBOTHBIX M 4enoBeka. Cepaile,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpaiieHus. IBOJIOIUOHHBIC
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOUW CHUCTEMBI TTO3BOHOYHBIX KHBOTHBIX. PaboTta
cepaua v €€ peryJisiius.

Brinenenue y opranusmoB. Beinenenne y pacrenuil. Beiaenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Oprasbl BblaelieHus. PunbTpanus,
CEKpelMs U 00paTHOE BCACBIBAHME KaK MEXaHH3Mbl PaOOThl OPTAaHOB BBIJCICHUSI.
CBs3b MOJIOCTH TeJIa C KPOBEHOCHOW M BBIICIUTEIBHONW CUCTEMaMU. Briienenue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
He(dpona. OOpazoBaHHe MOYH Yy YeJIOBEKaA.

3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. CHoOpbl
OakTepuil M UUCTHl MNPOCTEHIIMX. 3amuUTa Y MHOTOKIETOYHBIX pPAaCTEHUU.
Kyrukyna. CpeacTsa macCUBHON M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX HPOU3BOIHBIE.
3amura opranusMa oT OojnesHei. MiMMyHHas cucrteMa uenoBeka. KiieTouHsll u
TYMOPAJIbHBIA MUMMYHUTET. BpOXIEHHBIH M TPHOOPETEHHBIA CHeMPUUECKUI
UMMYHUTET. Teopusi KIIOHAIbHO-ceneKTUBHOr0o mMmyHurera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocnianurenbHbie OTBETHl OPraHU3MOB. Posib BpOXKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte uW  perymsiuusgs y  OpraHu3moB. Paszmpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pazgpaxumocts u  perymsuusa y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u peduieKkTopHas peryisiius y >KUBOTHBIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIOLHOHHOE YCIOKHEHHE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedinekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['yMopasibHas peryJisiivsi U 3HIOKPUHHAs CHCTEMA >KMBOTHBIX M YEJIOBEKA.
JKenes3pl SHOOKPUHHOM CHUCTEMBI M HX TOPMOHBL. JleWCTBME TOPMOHOB.
B3aumocBsi3p HEpBHOW UM SHIOKPUHHOHN cucteM. ['unortanamo-runoduzapHas
CUCTEMA.

JemMmoHCcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKJIETOUHBIE
Bojopocimy», «bakrepum», «lIpocrenmme», «Opranbl IOBETKOBBIX PAaCTEHUIN»,
«CucTteMbl  OpPraHOB  TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHe
HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cuctembl», «CTpoeHue crtelisy,
«CTpoeHrEe JIMCTOBOM IIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET 4YeIOBEKay,
«IInmeBapurensHass  cuctema», «KpoBeHocHas  cucrema», «JlpIxarenpHas
cucrema»,  «HepBnas  cucrema»,  «Koxka»,  «Mplmeunas  cucreman,
«BplienuTenbHas cucteMa», «OHIOKpUHHAsA cucremMa», «CTpOEHHE MBILILBD»,
«AmmyHHUTET, «Kumeunononoctueiey, «CxemMa  NOUTaHUS  PACTECHUIN»,
«KpOBEHOCHBIE  CHCTEMBI IMO3BOHOYHBIX JKHMBOTHBIX», «CTpOE€HHE TUIPHD»,
«CTtpoeHne minaHapun», «BHyTpeHHee CTpoeHHE 0XKAEBOro 4epBs», «HepBHas
cucrema poio», «HepBHas cucrema nArymkun», «HepBHas  cucrema
npecMblkatomuxcs»,  «HepBHas — cucrema  nruny, «HepBHas — cucrema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Pedaexcy.



OOopynoBaHHE: CBETOBOW MHUKPOCKOII, MUKPOMNPENApaThl OAHOKJIETOYHBIX
OpraHW3MOB, MHUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIWU
HACEKOMBIX, UIJIOKOXHUX, dUBBIE JK3EMIUISIPhl KOMHATHBIX PAcTEHUM, repdbapuu
pacTeHWil pa3HbIX OTACJIOB, BIAXKHBIC Ipenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIMU OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
00opyioBaHUE IJIsl AEMOHCTPALMY TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PaCTEHUH,
pacuieruieHus Kpaxmaiia 1 OeJIKOB Mo/ AeiCTBUEM (PEepMEHTOB, 000PYI0BAHUE NS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIEFKUX, MEXAHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KHBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlabopaTtopHasi paGora «/3ydyeHrne opraHoB LIBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OpPraHM3MOB: Oecronoe (BKJtoYas BEreTaTUBHOE) W
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  I[OYKOBaHHWE, CHOPYJISALUS,
dbparmeHTanus, KIOHHPOBaHUE.

[TonmoBoe pa3smuoxkeHue. [lomoBbie KieTKH, wiau rametel. Meio3. Craaumn
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buonornyecknii cmpici
Melo3a M II0JIOBOro Iporecca. Meio3 M ero Mecro B JKM3HEHHOM LIHKIIE
OpPTraHHU3MOB.

[IpenzapoapiieBoe pa3Butre. I'aMeTorenes y ;kMBOTHBIX. [10JI0BBIE XKeEE3BlI.
OOpa3zoBaHue 1 pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHe U SMOpPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CrocoObl
OIUTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuayaibHOE pa3BUTUE OPraHU3MOB (OHTOT€HE3). DMOpPHOIIOrus — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozenez — 00Ha U3 2nagHvIX NPoodIEM IMOPUOTOCULL.
Konyenyuss mopgocenoe u mooenu mopgoeenesza. Cramun >MOpUOTEHE3A
JKUBOTHBIX (Ha mnpumepe Jsarymku). JpoGnenue. Tumbl  npoOiieHHUs.
Jemepmunuposannoe u Hedepmunuposanmnoe Opobnaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH APOOJCHUS MIICKONMMUTAIOMINX. 3apOJBIIICBbIC JIMCTKU
(racTpynsinus). 3akiaaJKa OpraHOB M TKaHEW M3 3apObIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIECTOCS 3apojbliia (dIMOpUOHANIbHAS WHIYKIIHS).
3akiagka IUlaHA CTPOCHUSI JKUBOTHOTO KaK  pe3yJbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BrnusHue Ha 3MOpUOHAIBHOE PAa3BUTHE PA3IAYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. I[locTomOpuoHanbHbi nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MIO3BOHOYHBIX >KMBOTHBIX. DBHOJIOTMUECKOE 3HAYEHHE MNPSIMOrO0 M HEMNPSIMOro



pPa3BUTHS, UX PACOPOCTPAHEHHUE B Mpupoae. Tumbsl pocra KUBOTHBIX. DakToOphl
pEryJsiliiy pocTa >KMBOTHBIX U yenoBeka. CTaiuyu mocTAIMOPHOHATILHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprobl oHTOreHe3a yenoeka. CTapeHrue U CMEPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxxeHune u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B IMpolecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opranu3moB. JIBoifHOE OIIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHUE U
pa3BUTHE CEMEHU.

MexaHU3MBbl pEryJIiui OHTOTE€HE3a Y PACTEHUN U JKUBOTHBIX.

JdemMoHcTpauuu

[Toptpetsr: C. I'. HaBamun, X. Hneman.

Tabmuubr u cxeMmbl: «BereraruBHoe pasMHOxeHUEe», «Tumbl Oecrosioro
pa3MHOXKEHUD», «Pa3MHOXEHHE XJIaMHUAOMOHAIb», «Pa3MHOXEHUE 3BIIICHBD,
«Pa3MHO)eHue AP, «Menos3y», «XpoMocomely, «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onay, «OCHOBHBIE CTaauud OHTOreHe3a», «llpsamoe u
HenpsiMoe paszButhe», «Pa3Buthe Maiickoro xyka», «Pa3zButue capaHumy,
«Pa3Butne nArymkmn», «J[BoWHOE OIIOJOTBOPEHHE y IBETKOBBIX PACTCHUI,
«CTpoeHue CeMsiH OJHOJIOJIBHBIX U JIBYJOJIBHBIX pacTeHUN», «KW3HEHHBIN UK
MOPCKOW  KamycTb», <«OKU3HEHHBIM 1UKA Mxa», <«OKU3HEHHBIM LUK
MarnopoOTHUKA», «JKU3HEHHBIN UK COCHBDY.

OOopyioBaHHEe: CBETOBOM MHUKPOCKOI, MHUKpPONpenaparbl SHULEKIETOK H
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JISTYIIKW.

JlaGopaTopHas padora «/3ydeHre CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

IIpakTnueckass padora «BbisiBIEHHE NPHU3HAKOB CXOJACTBA 3apOJIbIIIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass pabora «CTpoeHHE OpPraHOB PAa3MHOKEHUSA BBICIINUX
pacTeHUN.

Tema 11. I'eHeTuka — HayKa 0 HACJIEACTBEHHOCTH M W3MEHYHUBOCTH
OPraHMu3MoB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YUYEHBIX B Pa3BUTHU
reHetuku. Paboter H. K. KonerioBa, H. 1. BaBunoa, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJbTEPHATUBHBIC MPU3HAKH, JIOMUHAHTHBIM W PELIECCUBHBIN
MPU3HAK, TOMO3UTOTA, T€TEPO3UTOTA, YUCTAsl JIMHUS, THOPUIBI, TEHOTHIT, (DEHOTHTI.



OcHOBHBIE ~ METOABl  TEHETUKU:  THOPHUIOIOTHYCCKHHA,  ITMTOJOTHYCCKHIA,
MOJIEKYJIIPHO-T€HETUYECKHIA.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konbsnos, H. .
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumogees-PecoBckuid.

Tabmuibl u cxembl: «MeToIbl TeHeTUKNY, «CXEMBbI CKPEIITMBAHHS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TEHETHUYECKHUX

UCCIIETOBAaHUI.
Tema 12. 3axkoHOMEpPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBblii 3akoH MeHaens — 3aKoH

ennHooOpa3ust THOPUAOB mepBoro nokoseHus. [Ipasmino qomuuupoBanus. Bropoi
3aKkOH MeHaens — 3aKOH pacuieruieHus Ipu3HakoB. lLluTonornueckue OCHOBBI
MOHOTHOPHIHOTO CKpEelMBaHus. [ unores3a YyucToThl raMer.

AHanmsupyomee ckpemrbanue. [[poMexyTOUHBIN XapaKkTep HACJIEIOBaHHUS.
Pacmenuienre npru3HakoB IPY HEMTOJIHOM JTOMUHUPOBAHUU.

JurnbpuaHoe ckpeuuBanue. Tpetuil 3akoH MeH/ens — 3aKOH He3aBUCUMOT'0
HAcJelIOBaHMS  MNpU3HAKOB.  Lluromormyeckue  OCHOBBI  AUTHOPUAHOTO
CKpELUBaHHUS.

CueruieHHoe HaciefoBaHue npusHakoB. Pabotsl T. Moprana. CuemsieHHoe
HACJICJOBAHUE T'€HOB, HApYILICHHWE CLECIUICHUS MEXAYy IeHaMu. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

I'eneTnka nosia. XpoMOCOMHBIN MEXAaHU3M ONPENEIICHUS ITo1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTramMeTHBIN U reTeporaMeTHbli noi. I'enernueckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HacnenoBaHue Npru3HakoB, CLEIUVIEHHBIX C I10JIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBIM aulenu3M. B3anMmonencTBHe HEaIeIbHBIX TI'EHOB.
Kommiementaprocts. Onucras. [lonmumepus.

['eHeTYEeCKUI KOHTPOJIb PA3BUTHsI PACTEHHUM, XKUBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3NOJOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (YHKLIHM.
['eHeTryeckre MEXaHU3Mbl CUMOMOIEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SHH
— Mapa3uT» U «XO35UH — MHUKpOOMOM». ['eHeTHueckue acmneKkTbl KOHTPOJS U
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JlemoHCTpanuu

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

Tabnuub! u cxembl: «IlepBbiii 1 BTOpoi 3akoHbl Menaens», « Tpetuii 3akoH
Mengnens», «AHanu3upyromee ckpemuBaHuey», «HenoyiiHoe ITOMUHUpPOBaHUE,
«CleryieHHOe HacleloBaHWe TMPHU3HAKOB y Apo30ouiibl», «['eHeTHka monay,



«Kapuotun uyenoBeka», «Kapuotun apozodpumnby, «Kapuotun nOTHULBDY,
«MHOXECTBEHHBIN aJIeNIn3My, « B3auMoiericTBHE TSHOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAIlMM 3aKOHOB  €IMHO00pa3us
THOPUIIOB TIEPBOTO TOKOJCHUS W PACHICTUICHHWS] TPU3HAKOB, MOJEIh JUIS
JICMOHCTpallUM 3aKOHA HE3aBUCHUMOTO HAcCJEIOBaHUA NPU3HAKOB, MOJCNIb JJIs
JICMOHCTpAllUM CIEIJICHHOTO HACJIEIOBaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTnyeckas padGora «l3ydyeHue pe3yapTaTOB  MOHOTMOPHUIHOTO
CKpEIIMBAHUSA Y TPO30(DHUITBD».

IlpakTnueckass pabGora  «l3ydenue  pe3yabTaToB  JUTHOPHIHOTO
CKpEIIMBaHUSA Yy APO30(PHITBI».

Tema 13. 3akoHOMEPHOCTH H3MEHYNBOCTH

B3aumoneiictBue reHOTHMIA W cpeabl Ipu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKU. BUb
W3MEHUMBOCTH: HEHACJICACTBCHHAS M HACJICJCTBCHHAS.

Mopaudukanuonnass u3MeHYUMBOCTb. Ponb cpensl B (popMupoBaHumn
MOAM(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psa u BapuanvoHHas kpuBas (B. HMoranncen). CpolicTBa MOIu(DUKAITMOHHOU
W3MEHYHUBOCTH.

['enoTunuueckas M3MeHYUBOCTh. CBOMCTBA T€HOTUIINYECKONM N3MEHUYHNBOCTH.
Buapl reHOTUITMYECKON N3MEHYMBOCTU: KOMOUHATUBHAS, MyTal[MOHHASI.

KomOnHaTuBHAs M3MEHYMBOCTH. MeH03 W TOJIOBOM IMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3MAaHUU
T€HETUYECKOr0 pa3Hoo0pa3us B Mpejesiax 0JJHOro BUA.

MyTanmonHas M3MEHYMBOCTh. BHIbl MyTaluil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CHOHTaHHBIE W  MHIAYUUPOBAHHBICE MyTallMuh. SoepHble WU
HUTOIUIa3MaTudeckne mytanuu. CoMaTHUYeCKUe W MOJIOBble MyTauuu. [IpuunHbl
BO3HUKHOBEHUS MyTalud. MyTareHbl W WX BIHWSHHE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpollecca. 3aKOH TOMOJIOTHYECKHUX PSJI0B B
HacnenacTBeHHoM m3meHunBoctu (H.M. BaBwiioB). BHesnepHas U3MEHUUBOCTh U
HaCJICACTBCHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  dNUSEHEMUYECKUX (hakmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JlemoHCTpanuu

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

Tabmuupl u  cxeMbl: «Bugbl  u3MeHuMBOCTHY», «MoaudukaMoHHas
W3MEHYUBOCTHY, «KomOuHaTuBHas W3MECHYUBOCTEY, «Metio3y,
«OmnogoTBopeHuey, «['eHeTnueckre 3a00eBaHMsI YEIOBEKaY, « BUIbI MyTaniuiiy.



ObopynoBaHue: KHUBbIE U TepOApHbIC HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIMMOHHON W3MEHUMBOCTU. [locTpoeHue BapualmoHHOTO psAga W
BapUALMOHHON KPUBOWY.

I[IpakTuyeckas padora «Myrtanuu y JApo3oduiibl  (Ha TOTOBBIX
MUKpOTIpenaparax)y.

Tema 14. I'eHeTHKA YesI0BEKA

Kapuotun yenoBeka. MexayHapoaHas IporpaMMa HMCCIENOBaHUS Te€HOMA
yenoBeka.  MeToabl  M3Y4YEHHs ~TIEHETMKM  YEeJIOBEKAa: TIE€HEAIOTMYECKH,
ONM3HEIIOBLIM, LIUTOr€HETUYECKUH, MOMYJISIHUOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA!
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI[P-ananu3a. Hacnencreennbie 3a001eBaHus yeaoBeKa. ['eHHbIE 1 XPOMOCOMHBIE
Oone3HH uyenoBeKa. boe3HW ¢ HaACIEICTBEHHOW MPEeApacoioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKH B MPEAOTBPAILICHUN U JICYEHUH N€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeIuKOo-TeHeTHYeCKOe KOHCYJIbTUpOBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TEHETHYECKOro Ipy3a». JTUUECKUE ACIEKThl UCCIIEIOBAHUI B
00JIaCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (akTOpbl TMOBBIIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
($bU3NYECKOMY U XUMMUYECKOMY 3arpsi3HEHHIO OKpY»Karolei cpesnl. ['eneTnueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JemoHCTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToabl U3ydeHUs] TEHETHUKU
yesioBekay, «I eHeTnueckue 3a00JIeBaHUS YETOBEKaY.

IpakTnueckas padora «CocTaBiI€HHUE U aHAIIN3 POJIOCIOBHOI.

Tema 15. Cesiekuusi Oprann3mMoB

JloMecTukanust W celekuus. 3apoXKACHUE CEIEKIMM U JOMECTHKAIUU.
Yuenue H. WM. BaBwioBa o IleHTpax mNpOWCXOXKAECHUS W MHOTooOpasus
KYJbTYPHBIX pacTeHuil. Poib cenekumu B CO3aHUM COPTOB PACTEHUM U ITOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTMYECKUX PSIJOB B
HacleacTBeHHoW wm3meHumBoctTH H. 1. BaBuioBa, ero 3HadueHue A
CEJICKIIMOHHOM pabOThI.

MeTtoapl cenekunoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM U
VIH/INBU1Y aJIbHBIM. DTarsl KOMOMHAIIMOHHON CCJICKIIUH. HUcnsiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTUIY C TOMOIIBIO OILIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolulkko ananu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ]  CEJICKIIMOHHOW  paloThI.
PannanoHHbIi U1 XUMUYECKUM MYTAareHe3 KaK UCTOYHUK MYTAlUN y KyJIbTYPHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO pPENAKTUPOBAHHMS U METOJOB
pekoMOuHanTHBIX JIHK 1151 monmydeHust iCXOAHOTo MaTepurana s CeJIeKIUU.

[Toryuenue MOJIUIIJIOU/IOB. BuyTtpuBunosas ruOpHIn3aIus.
brmuskoponcTBeHHOe  ckpemiuMBaHue, —wid  uHOpuauHr.  HeponctBeHHoe
CKpelMBaHue, win ayropuauHr. I'erepo3uc u ero npuuuHbl. Mcnonbs3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpunusanus. [Ipeomonenue Oecronus
MEXBHUIOBBIX THOPUAOB. JIOCTHKEHUS CENIEKIIMU PACTEHUN U )KUBOTHBIX. «3enéHast
DesoNoYuUsL.

CoxpaHEeHHE U W3YyYEHUE I'EHETUYECKHUX PECYpCOB KYJIBTYPHBIX PACTEHUU W
UX JUKUX PpOAMYEH IS CO3JaHUsl HOBBIX COPTOB W TUOPHUIIOB
CEIIbCKOXO3SIICTBEHHBIX  KYJbTYp. H3yuenue, coxpanwenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YAVUUeHUs CYuecmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX MemO008 HAYUYHbIX UCCAe008AHULL
nepeooswvix uoetl U nepcneKmueHblX MexHoL02UlL.

JleMoHCTpanun

[Toptpersr: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuipl 1 cxeMbl: «LIeHTpbI IPOUCXOKAEHUS U MHOT000pa3Hsl KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAJOB B HACJIEICTBEHHONW M3MEHUYMBOCTHY,
«Mertonpl cenekumn», «OTnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHasi padora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUN U IIOPOJ
JOMAIIIHUX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHne METOA0B CEIEKIIUN PACTEHUID.

IIpakTnuyeckas padora «IIpuBuBKa pacTeHnD.

IKcKkypeusi «OCHOBHBIE METOJbI U JOCTHUXKEHMSI CEJIEKIIMM pPACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOUCHBITATENBHBIM Y4YacTOK, B TEIUIMYHOE XO34iCTBO, B JIaDOpaTOPHIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOTHSI U CHHTETHYECKAsI 0MOJIOT U

OOBeKThI, HUCHOJb3yeMble B OHMOTEXHOJIOIMH, — KIJIETOYHbIE U TKaHEBbIE
KYJIbTYPBI, MUKPOOPTaHU3MBI, 17 XapaKTEPHUCTHKA. TpanuuuoHHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHrne, TMOMyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOjIeME. Mukpoouosornueckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHUECKUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Coznanve TEeXHOJOTUH U MHCTPYMEHTOB II€JICHANPABIECHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIbIO MOJYYEHUs OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallliuX HE BCTPEUaIOIIMeCs B IPUPOIe OMOCUHTETHUECKUE TTYTH.



Kinerounasa unxeHnepusa. MeToasl KynbTypbl KIETOK M TKAHEM PACTEHHU U
#KUBOTHbIX. Kpuobanku. ComaTtnueckas ruOpuauzanus M COMaTUYECKHIl
smMOpuoreHe3. lcnonb3oBaHWE TalJIOWJOB B CEJEKUMM pacTeHuil. [llonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonb3osanue MOHOKIOHATbHBIX U NOJAUKTOHATIbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpEHHE. PeKoHCTpyKuus
AWIEKIIETOK U KIOHHPOBAHME JKUBOTHBIX. METOA TpaHCIUIAaHTALUU SAEP KIETOK.
Texnonocuu  0300posreHus, KYIbMUBUPOBAHUSL U  MUKDOKIOHAILHOZ0
DA3MHOIICEHUSL CENIbCKOXOZAUCTNEEHHBIX KVIbMYP.

XpOMOCOMHass W TEHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIeHa H
KoHCTpyupoBaHue pekoMouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M NEpPCHEeKTUBBl  XPOMOCOMHOM W TE€HHOW  HMH)KCHEPHM.
DKOJIOTUYECKHUE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuorexHonoruu. [loctrenoMuas mudposas meguuuHa. [TLP-
JUarHoCTHKa. MeTaOoJOMHBIN aHanu3, TEHOLEHTPUYECKUN aHalu3 MpoTeoma
YeJI0BEKa I OLIEHKM COCTOSIHHS €ro 340poBbiA. VICIOJIB30BaHME CTBOJIOBBIX
kietok. TapretHas Tepanusi paka. 3D-OuoummxeHepus Uil pa3pabOTKU
(GyHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUN TPEXMEPHOro OMONpPHUHTHUHIra M ckaddoiauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHure BEKTOPHBIX BaKIMH C LENbI0 OOecreueHUs] KOMOMHUPOBAHHOU
3amuThl 0T BOo3Oyauteneir OPBU, ycTaHOBIEHHE MOJNEKYJIAPHBIX MEXaHU3MOB
¢bynkunonupoBanuss PHK-conepkamux BUpYcOB, BBI3BIBAIOIMIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemMmoHCTpanuu

Tabmunp! u cxemsbl: «Mcnonb30BaHne MUKPOOPTAaHU3MOB B IIPOMBILIIIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast UHKEHEPUs».

JlaGopaTopHasi pabota «3ydeHune 00beKTOB OMOTEXHOIOTUI.

IIpakTnueckas padora «llonyyeHne MOJTOYHOKUCIBIX TPOAYKTOB.

IKckypeusi  «bHOTeXHONOTMST — BaKHEHIIas MPOU3BOAUTEIbHAS —CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3ZBOJICTBO)Y.

11 KJIIACC

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

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

JBrokynye cuiibl HBOTIOIMH BUI0B 110 Y. /lapBuHY (BhICOKAasi HHTEHCUBHOCTD
Pa3MHOKEHUS  OpPraHU3MOB, HACJIEJACTBEHHAas HW3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiienne cuaTeTHueckor Teopun dBotonmu (CTD). HelTpanbHas
Teopust sBomtouuu. CoBpeMeHHas dBOJIOLNMOHHAS  Ouojorua. 3HAYCHHUE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemMoHcTpauuu

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kioswe, Y. lapsun, C. C. UerBepukos, 1. 1. llImansraysen, x. Xonaenn, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema xuBoil npupoabl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm ¢dopMHUpOBaHUA
npucnocoOsieHnii 'y pacteHuil u >kuBoTHbIX (o Jlamapky)», «Kapra-cxema
mapuipyta nytemectBus Y. Japsunay, «Haxonku Y. lapBunay, «@opmbl 60pbOBI
3a cymectBoBaHue», «llopoapl romy6eit», «MHoroobpasue KyabTypHBIX (hopm
KarmycThl», «[1opopl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHUJIOB
(mo Y. J[lapBuny)», «Cxema COOTHOIIEHHUS JBIKYIIMX CHJI 3BOJIOLUNY,
«OCHOBHBIE MOJIOKEHUSI CHHTETUUECKON TEOPUU IBOJIIOIIUNY.

Tema 2. Mukpo3BoJIIOLMA U €€ Pe3yJIbTaThI

[Tommynsinusa Kak 3J€MEHTAapHAasl €aUHULIA 3BOMOUUA. COBPEMEHHBIE METOBI
OIICHKM T'E€HETUYECKOTO Pa3HOo0Opa3us W CTPYKTypbl nonyiainuil. M3meHeHue
reHooH/a TOMYJSIUMKA KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHbie (DaKTOpbl (IBMKYIIME CHJIBI) SBOJIOUUUA. MyTallMOHHBIN
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. [Jlpeiid TreHoB — ciayyailiHble
HEHAMpAaBJICHHbIE M3MEHEHHUS 4YacToT ajulesniedl B momyjsanusx. Oddekt
OCHOBaTeNsd. JDgpgexm Oymvinounozo eopaviwka. CHUdCEHUE 2eHEMUYECKO20
pasnoobpasus: npudunsl u cieocmeus. Ilposenenue s3ghghexma Opetigha cenos 6
bonvuux u  manvlx  nonyaayusx.  Mwurpanun.  M3onsums  TOMYJISIITU:
reorpaduueckas (MpocTpaHCTBEHHAs1), OMoJIorudeckast (pernpoayKTUBHas).

EctecTBeHHbII 0TOOp — HampaBistommi ¢aktop s3Bojouud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIMHA, CTAOWIM3UPYIOIMIUMA,  pa3phIBAIONIUI
(mm3pyntuBHbIi). [lomoBoit oTOOp. BO3HWKHOBEHHE W HBOMIOIUS COIUATIBLHOTO
MOBEJICHUSI )KUBOTHBIX.

[Ipucnoco0NMeHHOCTh  OPraHM3MOB  KaK  pe3yjibTaT  MHUKPOIBOJIOLHUU.
Bo3HukHOBEeHHE  mpuCNOCOONeHUNM y  opraHuzMoB.  Apomopdo3sl U
uanoananrtanuu. [Ipumepsl npucmocobieHnii y opranu3MoB: Mopdoaorunyeckue,
dbusznonornyeckue, - OMOXMMHUYECKHE,  TOBeAeHYecKne.  OTHOCHTENIBHOCTh
PUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepunm u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpPOAIBOMIOIMHU. M3omsmus — kimodeBoi (akTop BumooOpazoBanusa. [lytu u
CrIoCOObI BHJIO00PA30BaHMS: ajuIonaTpU4YeCcKoe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOnIU3aIM,
rubpuau3anus). JJIMTeTbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl OPpMHUPOBAHUS OMOTIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponb  sBoMIONIMOHHOW OWoJlorMM B pa3pabOTKe HAyYHBIX METOJIOB
coXpaHeHHus: 6Mopa3HO00pa3usi. MUKPOIBOIIOLHUS U KOIBOJIOLHMS Mapa3suTOB U UX
x03s1eB. Mexanu3mbl (GOPMHUPOBAHHS YCTOMUMBOCTH K aHTUOMOTHUKAM M CHOCOOBI
OOpBLOBI C HEM.

JdemMoHcTpaumuu

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

Tabmuubl 1 cxembl: «MyTallMOHHAs W3MEHUUBOCTHY», «[lomynsunonHas
CTpYKTypa Buaa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinOepray», «JIBuxyiue
CHJIBI SBOJIIOIHUMNY, «DKOJOTHYECKasT M30JSAIUS MOMYyIAUUNA CeBaHCKOM (opemmy,
«l'eorpaduueckass M30JISALUS  JUCTBEHHULIBI CHUOMPCKOM W JIMCTBEHHHUILIBI
naypckoi», «llonynsroHHbIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U KEepTB», «Cxema
JNEHCTBUSL €CTECTBEHHOro 0TOOpa», «®dopmbl OOppOBI 3a CyIIECTBOBaHHEY,
«MBnycrpranbaelii MenaHu3mM», «KuBble uckomaemsie», «[IoKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaronias OKpacka KUBOTHBIX»,
«Dusnonornueckre amantauun», «lIpucnocoOIeHHOCT, OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpykTypa BUAa B
npuposie», «Crnocobsl BUI000pa3oBaHusay», «l'eorpapuyeckoe BUI00Opa3oBaHME
TpEX BUAOB JIAHJBIIEH», «DKOJOTMYECKOE BHJI000pPA30BAHHUE BHUAOB CHUHUID),
«ITomumounasl pactenniny, «KamycTHo-penedHbiid THOPHUTY.

O6opynoBaHue: repOapuu pacTeHUH, KOJJICKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeil C MpUMepaMu pa3IUYHBIX MPUCIIOCOOJICHUH, uydena MTHI[ W 3Bepei
pa3HbIX BHJIOB, TepOapuu pacTeHUW ONU3KUX BHJAOB, OOPA30BABIIMUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlaGopaTopnasi padora «BbisiBIeHHEe HM3MEHUMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopnass  padora  «lIpucmocobienuss  OpraHM3MOB H  HX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlabopaTtopnasi paGora «CpaBHeHHE BHUIOB MO MOP(POJIOTHIECKOMY
KPUTEPUIOM.

Tema 3. Makpo3BoJIIOIHSA U €€ Pe3yJIbTAThI

Metonbl  HM3ydeHHs MaKpol3BOJMIOLMHU. [laneoHTOJOrMYecKHe  MeTOJbl
uzydeHus: HBomonuu. llepexonnbie ¢GopMbl U (UIOTEHETUYECKUE  PSAbI
OpPraHHU3MOB.

buoreorpaduyeckue Meronsl u3ydeHus 3Bojtonuu. CpaBHeHHE (IOpHI U
dbayHbl MaTepukoB M OCTpoBOB. bumoreorpaduueckue obmactu 3emiu. Bumsi-
SHJEMUKHU U PEIUKTHI.



OMOpHONOrHYecKUe U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOIbl U3YUCHHUS
ABOIOLMH. ['€HeTnyeckne MeXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M TOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. |'OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OPraHbI.
PyauMentapubsle  opraHbl W aTaBU3Mbl.  MOJIEKYJISIpHO-TEHETUYECKUE,
OMOXMMHYECKHE W  MATEMaTUYECKME  METOAbl  HM3YYEHHsS]  SBOJIOLUU.
['omonornynsie TeHbl. COBpEeMEHHBIE METOABl MOCTPOCHUS (PUIOTCHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTaIlMU U 3BOJIFOLIUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TpaBuiia) IBOJIOLUM. [IpuHyun cmenvl GyHKYULL.
HeobOpatumocTs 3BoJonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLIUN.

JleMoOHCTpanun

IToptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mrouiep, J. ['ekkelb.

Tabmuibl 1 cxembl: « OUIOTEHETUYECKUN Pl JOMAIN», «APXEONTEPUKCH,
«3Bepo3yobie  smiepe»,  «Crerounedanb»y,  «Punnoputh»,  «CeMeHHBIC
NanopoTHUKW», «buoreorpaguueckue 30HbI 3emin», «Jlpeld KOHTHHEHTOBY,
«Penmukthy, «HauanbHble CTaaud SMOPHOHAIBHOTO PA3BUTHUSI TO3BOHOYHBIX
JKUBOTHBIX», «['OMOJOTHYHBIE U aHAJOTMYHBIE OpraHb», «PyIUMEHTHI»,
«ATaBU3MBD», «XpPOMOCOMHBIE HA0Ophl 4YENOBEKa M IIUMIIaH3e», «l JaBHbIE
HaNpaBJICHUS 3BOJIOLUNY, «OOIIME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O0opynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. Ilpoucxoskaenne U pa3puTue ;KU3HU Ha 3eMiie

HayuHple THUMOTE3bl TPOUCXOXKIEHUS >KU3HM Ha 3emie. AOuUOreHe3 u
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3apOKJICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKJICHUS KU3HU U €€ onpoBepkeHue onbitaMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHoBHBbIE dTanbl HEOPraHUYECKOU DBOJIIOLUU. [limanerapHas
(reonmoruueckas) SBOJIIONUA. XUMUYECKass dBOJIOIUSA. AOHOTEHHBIA CHHTE3
opraHnyeckux BemecTtB 3 Heopranndeckux. Ombir C. Mwumepa u I'. FOpm.
OOpazoBanue mnosmMepoB U3 MoHomepoB. Koanepsatnas rumnoresa A. W
Omnapwuna, Tunmore3a nepBudHoro OyiapoHa JIx. XomnaeitHa, TeHETHUECKas: TUTIOTE3a
I'. Ménnepa. Pubosumsr (T. Uek) m rumorteza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emnn u Metonapl €€ wuzydeHus. lckomaemble OpraHUYeCcKue
octaTkd. ['eoxponosmorus u e€ w™eroabl. OTHOcUTeNbHAasT W aOCOJIOTHAs
reOXPOHOJIOrHUs. I'€0XpOHOIOrHYecKast Kajla: 30Hbl, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckord »HBoOnMU. llosBiaeHne u 3BOIONUA
NEPBBIX KJIETOK. DBOIIONMA MeTabonau3Ma. BO3HMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOTUIEHKH KaK aHaJior MEpBBIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOUOTeHe3). IBOIIOIMOHHOE TTPOUCXOKICHUE
BUpYCOB. lIponcxoxkneHrne MHOTIOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIC Tallbl BOJIONHMH BBICITUX pacTeHUud. OCHOBHBIC apOMOpPGO3BI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPAacTEHUUA U
3aBoeBaHre uMH cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE BETKOBBIX
pacTeHU.

OCHOBHBIE 3Tamnbl 3BOJIOIUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl
XKUBOTHBIX. Bennckas (ayna. KemOpuiickuil B3pbIB — MOSIBJIEHHUE COBPEMEHHBIX
tunoB. [lepBble XOpAOBbIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLHMS MMO3BOHOYHBIX.
[Tpoucxoxnenue ampudOui u pentuwinil. [IpoucxoxaeHne MICKOMUTAIOMUX U
ntui. [lpunnun kmrodeBoro apomopdosza. OcBoeHHe O€ClO3BOHOYHBIMU U
MMO3BOHOYHBIMH )KMBOTHBIMU CYIIU.

Pa3utne xu3HM Ha 3emMjie MO 3paM U MEPUOJaM: apXeul, MpOoTepo30H,
najgeo3oi, Me3030¥, KaWHOo30il. OOmas xapakTepuUCTHKa KIWMara U
reoJIOTHYECKUX TIpoueccoB. [losBieHHE M pacuBET XapaKTEPHBIX OPraHU3MOB.
YrieoOpa3oBaHue: €ro yCloBUs U BIUSHUE HAa Ta30BbIN COCTaB aTMOC(EPHL.

MaccoBbie BBIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI Ipouuioro. Ilpuunnsl u
CJIECTBUS MacCOBbIX BbIMHpaHHil. COBpPEMEHHBIN SKOJOTUYECKUN KPHU3HC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHO0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHmyeckoro mupa. [IlpuHuumnel kinaccupukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMITBI OPTaHU3MOB.

JleMoOHCTpanun

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. [Tactep, U. 1. Meunukos, A. H.
Omnapumn, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muiel u cxembl: «Cxema onbiTa @. Peany, «Cxema onbita JI. I1actepa mo
M3YUYCHUIO CaMo3apoxacHus xku3Hn», «Cxema ombita C. Mumnepa, I'. Opu»,
«IJTanbl  HEOPTraHWYECKOW  ABOMIOLMW»,  «l €OXpOHOJIOrMYECKAsT  IIKaJIay,
«HavanpHble ATanbl OpraHUYecKo IBoJIONNNY, «CxemMa 00pa3oBaHUsS dYKApHOT
nyTéM cuMmOuoreneza», «Cucrema >XKuBoil npuponab», «CTpoeHHE BUPYCay,
«Apomopdo3sl  pacteHui», «PuHHOPUTB), «OTHOKIETOYHBIE BOJOPOCINY,
«MHoOTrOoKJIIeTOuHbIE  BOHOpOCHM», «Mxwm», «llanmoporHukm», «l omocemMeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdo3bl KUBOTHBIX», «lIpocteiimmey, «KUIIEYHOMIOIOCTHBIEY,
«IInockue YEepBUY, «YneHnucronoruey, «PBIOBIY, «3eMHOBOIHEICY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Butne Xu3HU B
apXeucKkou spey», «Pa3BuUTHE KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B
[AJIE030MCKOM 3pey, «Pa3BuTHe KU3HU B ME3030MCKOM dpe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTAENIOB, KOJUICKIUH
HAaCEKOMBIX, BJIAYKHbBIE IIPENApaThl )KUBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO03BOHOYHBIX JKMBOTHBIX, Yyd4esla IITHI[ WU 3BEpEW,
KOJUICKIIUM OKAMEHEJIOCTEN, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OPraHHuYeCKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnaa  sa0oparopHas padora «MonenupoBaHHE — OIBITOB
Muiepa—HOpu 1o u3y4eHuto abMOreHHOro CUHTEe3a OPraHUYeCKUX COSAMHEHUN B
NEPBUYHOI aTMochepe».

JlaGoparopnass padora «lI3ydeHue W OINHCAHWE HCKOMAEMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «3yueHue OCOOCHHOCTEH CTPOEHHUS PpaCTEHUMN
PAa3HBIX OTAEIOBY.

IpakTnueckas padora «3yueHre 0COOCHHOCTEN CTPOCHUS MO3BOHOUYHBIX
YKUBOTHBIX.

Tema 5. [IpoucxoxkaeHue Yea0BeKa — AaHTPONOTeHe3

Paznesnbl u 3a1aun aHTPONOJIOTMA. METOIbI aHTPOIIOJIOTUH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. Pennruosnbie
BO33peHUsA. COBPEMEHHBIE HAYUYHBIE TEOPUHU.

CX0aCcTBO 4eNOBEKa C KUBOTHBIMUA. CHCTEMATUYECKOE TTOJI0KEHNUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (bH3HO0TIOT0-OMOXUMHUYECKHE,
noBeAeHYeckre. OTINYUS YETTOBEKA OT KUBOTHBIX. [IpAMOXOXKIEHUE U KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrokymne cuibl ((hakTOpbl) aHTPOIIOreHe3a: OMOJIOTMYECKHUE, COL[UANIbHBIE.
CooTHorieHue OMOJIOTUYECKUX U COLUATIBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTauM aHTpororeHe3a. PanHue uenoBekooOpas3Hbie 00E3bsIHBI
(IpOKOHCYJIbI) M pAaHHKHE MOHTUABI — OOILKE MPEAKU YEITOBEKOOOPa3HbIX 00E3bsIH U
JOJIE. ABCTPAIONUTEKU — JIBYHOTHE NMPEIKH JoJei. YenoBeK yMmenblid, IEPBbIE
V3TOTOBJIEHUS OPYIHUM TpyAa. UenoBeK NpsIMOXOASAIINN U MEPBBIA BBIXOJ JIFOACH
3a  mpenensl  Adpuku. YemoBek reijenbOeprckuii —  o0mM  TIpeaok
HEAHJEPTAJIBLCKOTO YEJIOBEKA M UYEJIOBEKAa pasyMHOro. YernoBeK HeaHIEepTAIbCKHUI
Kak BHJ JIIOAECH XOJOAHOTO KJMMarta. YeloBeK pa3syMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a mpenenamu AdQpuxu.
[TasleoreneTrka u najieOreHOMMKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM OTOOp B MOMYJISIIHIX
yesioBeka. MyTalMoHHBIN Tpouecc U noaumopdusMm. I[lonmynsiroHHBIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQeKkT ocHoBaTENs» B MOIMYISIUAX COBPEMEHHOIO
YEJI0BEKA.

Uenoseueckue pacel. [loHstue o pace. bonpmme pacel: €BponeougHas
(eBpaszmiickasi),  aBCTpajio-HErpouJHas  (dPKBaTOpUaibHAasl),  MOHTOJOUJHAS
(a3maTcko-aMepuKaHCcKas). Bpems u myTh pacceleHHs] 4YeloBEKa IO IUIAHETE.
EnuHcTBO  yenmoBeueckux — pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[IpucnocoOieHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKpY)KaloLeH Cpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiidpa TreHOB HAa MOPQOJIOTHUIO U
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuIMHapHble  MeToAsl B (Gu3MYecKor  (OMOJIOTHYECKON)
AHTPOIOJIOTUM.  DBOJIOLMOHHAA  AHTPONOJIOTHSIT W MaJIEOAHTPOIOJIOTUS
YeJIOBEUECKUX NOMyJsiuui. buoconnaneHele HccaeaoBaHUs MPUPOJBI YEIOBEKA.
HccnenoBaHue KOBOMIOLMHY OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. Japsun, JI. Jluku, A. . Porunckuit, M. M. I'epacumos.

Tabmunp! 1 cxeMbl: «MeToabl aHTPOIOJIOTUNY, «['0JTOBHON MO3T YenoBeKay,
«YenoBekooOpa3Hbie 00€3bsHB), «CKENeT 4YelOBeKa M CKEJET [IMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MbD», «JIBUKYIIIHE CHIIBI aHTPOIIOT€HE3a», « DBOIIOIUOHHOE
IPEBO  YENIOBEKa», «ABCTpaonurek», «YemoBek  yMmenbli», «YemoBek
IPSAMOXOIAIIMIY, «/leHncoBckuil uenoBek» «Heannepranbiphy, «KKpomMaHbOHLIBD,
«IIpenku yenoBekay, « Talbl 3BOJIIOLNN YEJIOBEKay, «Packl 4esmoBeKay.

OO6opynoBaHue: MYJISDKM — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHabHOM
KyJIbTYphl ~TPEAKOB 4YelOBeKa, penpoaykuuu (pororpaduu) KapTuH C
MUDOTOTHYECKUMU W OMOJEHCKUMH CIOKETaMHU TMPOUCXOXKIEHUSI YeJIOBEKa,
doTorpaduu Hax0I0K UCKONAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEIb
yeperna 4eJliOBeKa W 4Yepena IIMMIAaH3e, MOJENb KHCTH YeJOBE€KAa M KHCTH
HIMMIIaH3€, MOJEIIA TOpCca MPEAKOB YEJIOBEKa.

JlaGopaTopHasi padora «M3ydeHne OCOOCHHOCTEH CTPOSHHS CKeleTa
YeJIOBEKA, CBSA3AHHBIX C IPSAMOXOKICHUEM.

IIpakTuyeckas padora «/3yueHue 3K0JIOrMUEeCKUX aJanTaluil 4eI0BEeKay.

Tema 6. Jxonorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB M
HAJ0PraHMU3MEHHbIX CUCTEM C OKpY Karollei cpeaou

3apoxxaeHue U pa3BuTHe 3kojoruu B Tpynax A. ['ymOonbara, K. ©. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencinu, B. H. CykauéBa. Pa3gensl u 3amauu
9K0J0TuH. CBSI3b HKOJIOTUU C IPYTUMH HAYKAMH.



Metonsl sxonoruu. [loneBble HaOMIOACHHUS. DKCIEPUMEHTHI B SKOJIOTHH:
npuUpoAHbIe U J1abopaTtopHble. MojenupoBaHue B 3KOJOTUU. MOHHUTOPUHT
OKpY>KaroIel CpeIbl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIH.

3HaYeHUE OKOJIOTMYECKMX 3HAHUW JUIA  4YEJIOBEKa. JKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€Hl YENOBEYEeCTBA C NpUpoJoil. PopMupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIIECHUS.

JleMoOHCTpanun

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

Tabmuubl u cxemsl: «Paznensl sxonorun», «Metoasl 3Koyorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabopaTopHas pabora «3yueHue METOJI0B JKOJIOTUYECKUX
HCCJIETOBAHUI).

Tema 7. OpranusMsl U cpea oOUTAHUS

DKoJioruueckre (PakTopbl U 3aKOHOMEPHOCTH UX AeilcTBus. Knaccudukamms
HKOJIOTHYECKUX (DAKTOPOB: aOUOTHUECKUE, OMOTHYECKHUE, aHTpoIoreHHsie. O0mue
3aKOHOMEPHOCTH AEHCTBUSA 3KoJIorHueckux (akrtopos. IIpaBuno munumyma (K.
[npenrens, FO. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpPTr'aHU3MBI.

Abuotnueckue (pakrtopel. CBeT Kak »3Kojoruyeckuii Qakrop. J[elictue
pPa3HBIX YYaCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHUN M JKUBOTHBIX IO OTHOIICHHIO K cBery. CurHanbHas pojib CBETA.
doTOonEepUOINU3M.

Temneparypa kak oskojorudyeckuid Qaxrtop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKUIIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTs kak skojormyeckuid (akrtop. Ilpucnocobnenust pacteHuid K
nojjep>kanuio BogHoro Oamanca. Knaccudukanus pacTeHHil MO OTHOIICHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHas,
r1yOMHHAs  MOJIMOYBEHHAsA,  BHyTpuopraHusMeHHas.  Dusuko-xumuyeckue
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOneHuss OpraHu3MoB K
YKU3HU B Pa3HbIX CpeJiax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBIL. CyTOYHBIE H
roauunbie puTMbL. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie Qopmbl opraHuzmoB. [loHsiTue O JKHU3HEHHOW (Qopme.
Kusznennsie (hOpMbI paACTEHUI: 1E€PEBbS, KyCTAPHUKHU, KyCTAPHUYKUA, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THAPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (hakTopHI. Bunsr OMOTUYECKUX B3aMOJICCTBHU:
KOHKYPEHITUS, XUIITHNYECTBO, CUMON03 1 ero (opmel. [lapasutusm, xooreparus,
MyTYyaju3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHn4ecTBo). Hetpoduueckue
B3aUMOJICUCTBUS  (TomuYeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHHE
OMOTUYECKUX B3aMMOJICHCTBUN [IJIsi CYIIECTBOBAaHUS OpPraHW3MOB B Cpele
obutanus. [[puHIUTT KOHKYPEHTHOTO HCKITFOYCHUS.

JdemMoHcTpanuu

Tabmuupl U cxeMbl: «OKoJoruyeckue QaxTopel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TenIoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIEC KUBOTHBIEY», «DU3MOJOTUYECKUE aJanTalluu
KUBOTHBIX», «Cpenpl OoOuTaHUSI OpPraHU3MOB», «bBHOJIOTHMYECKHE PUTMBD,
«Kuznennele  ¢Gopmbl  pacTeHui», <« KusHeHHBIE  (POPMBI  KUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIMCTBEHHOIO JIeca», « IKOCUCTEMAa XBOMHOTO Jecay, «llenu
NUTaHUs, «XunHudectBoy, «llapasutuzm», «KoHkypeHius», «CumMOnos»,
«KoMmeHcanmzmy.

O6opynoBanue: repOapud pacTeHUHW U KUBOTHBIX, MPUCIOCOOJEHHBIX K
BIUSHUIO PA3IMYHBIX OJKOJOTHUYECKHX (AaKTOpPOB, TepOapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIHMBBIX PACTEHUM, CBETOJIIOOUBBIC, TEHEIIOOUBHIE U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, TepOapUU U KOJIJIEKIIUU TEILIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesa NTHULl U 3Bepeil, repdapuu
pacTeHul, OTHOCSIMMXCA K rurpoduram, kcepopurtam, me3opuTaM, KOMHATHBIC
pacTeHus! TAaHHBIX TPYIIN, KOJUJICKIIMHU KMBOTHBIX, OOUTAIOIINX B Pa3HbIX cpenax,
repOapu M KOJUICKIIMM pACTEHWH MW OIKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBHM KU3HHM, TepOapuu U
KOJUIEKIIMM PACTEHUM M JKUBOTHBIX PA3IMYHBIX KU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOCHCTBUSX.

JlabopaTtopnasi padora «BrbIsiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJEHUM OpPraHU3MOB K
BIIMSIHUIO TEMIIEPaTyphI».

JlaGopaTopnasi paGora «AHATOMHUYECKHME OCOOCHHOCTHM pACTeHHUH U3
Pa3HBIX MECT OOHUTaAHUS.

Tema 8. DxoJiorust BUA0OB ¥ MOMYJIALMIA

DOKOJIOTUYECKUE  XapaKTePUCTUKU  TOMYJISAIUH. [Tomymsiiuss Kak
Oounonornyeckas cucrema. Poinb HEOTHOPOMHOCTH Cpelibl, PU3NIECKUX OApbepoB U
0COOEHHOCTEW OMOJIOTMH BUAOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTelyd TOMYJAIUU: YUCIECHHOCTh, IUIOTHOCTD,



BO3pACTHasi M TIOJIOBAsI CTPYKTypa, POXKAAEMOCTb, MNPHUPOCT, TEMI pPOCTA,
CMEPTHOCTb, MUTPALIUA.

OKoJjioruyeckasi CTpykrypa nonysinud. OLeHKa YMCIEHHOCTH MOMYJISLHUU.
JlnHaMuka mnonmysiiuu U €€ peryyisinys. bHOTHYECKUH MOTEHIMAl MOIMYJISIUU.
MopenupoBanue TMHAMUKHA ONyJsAud. KpruBbie pocTa YHCIEHHOCTH TOMYJIALUY.
KpuBble BbDKMBaHUSA. Perynsuus 4YMCIEHHOCTH MOMYJSIIUM: poib (aKTOPOB,
3aBUCSAIIMX M HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTUYECKUE CTPATETUH BUIIOB (I- 1
K-ctparerun).

[TonsitTue 06 skomornueckoil Huime Buaa. Mectoobutanue. MHOroMepHas
MoJenb 3Kosiornyeckon Humm Jx.M. XartunHcoHa. PasMepbl 3KOJIOIMYECKON
Huy. [loTeHnnanbpHas U peanu30BaHHAs HULLIN.

Bun kak cucrema nomynsuui. Apeansl BUAOB. Buabl M uX XKU3HEHHbBIE
CTpaTerun. JKOJOTUYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpPalMil >KUBOTHBIX. buonornueckue
WHBA3UH YyKEPOJIHBIX BUIOB.

JleMoHCTpanun

[Toptper: Ix. . XaT4nHCOH.

Tabmuipl UM cXembl:  «ODKOJOTMYECKUE XaPAaKTEPUCTUKU  IMOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyiasiuun», «Bo3pacTHble  NHpaMUAbI
nonyssiiun», «CKOpPOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humu . M. XaTunHcoHay.

Oo6opynoBanue: repOapuu pacTeHUM, KOJJICKIIUU KUBOTHBIX.

Jlabopatopuass  padora  «llpucnocoGneHuss ceMssH  pacTeHHH K
pacCeIeHUION.

Tema 9. DkoJiorust cood1eCTB. IKOTOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBsizu Mexmy
OpraHu3MaMH B OHOLIEHO3E.

Dkocucrema Kak OTkpbiTasg cuctema (A. Jx. Tencnu). @yHKIMOHAIbHbBIE
OJIOKM OpraHu3MOB B JKOCHUCTEME: MPOIYIIEHThl, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOHOTHUYECKHE OJOKHU
skocucteM. [TouBsl U Wikl B 3kocuctemMax. KpyroBopoTt BEIECTB U MOTOK SHEPTUH
B OKOCUCTEME.

OcHOBHBIE  MOKa3aTelM  JKOCUCTeMBbl. buomMacca W TpoOIyKUHUS.
DKOJIOTUYECKHE TUPaAMUIbI YUCEN, OMOMACChl 1 SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dmykmyayuu.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYHUHBL. AHTPONOTEHHbIC BO3JICUCTBUS Ha
cykneccuu. KnnmakcHnoe cooOmectBo. bruopaznoobdpasue u noaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.



[Tpuponubie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcucmemvl Mopeti U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpONOreHHbIE HIKOCUCTEMBI. ArposkocucteMa. ArpoueHos. Paznmnuus
MEX/1y aHTPOTIOT€HHBIMH U MIPUPOJIHBIMHU SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3alus TOpOACKON QayHbl. buonorumyeckoe u
XO35IUCTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHSI OCHOBHBIX B3aMMOCHCTBHII OPraHU3MOB B
sKocucTeMax. Poib Kackaonoeo sghghexma u 6ud08-30upuxamopos (Kuroueswix
61008) 6 yHKYUOHUpOoBaHuu 3Kocucmem. IlepeHOC PHEPTUU U BEUIECTB MEXKITY
CMEXHBIMH SKOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIUN U 3KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX M aHTPOIOTEHHBIX BO3JACHCTBUIA.

Mexanuzmol 8030€licmeusi  3Aa2pA3HeHUll  pPA3HbIX — MUNO8 Ha
cybOpeaHuU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbl  2KOJIO2UHECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  8030€liCMBUSL.
MeTo10510TMs MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX SKOCHCTEM.

JleMoHCTpanun
[Toptpert: A. Ix. Tencnu.
Tabmuuer u cxeMbl:  «CTpykTypa  OHMOLEHO3a»,  «DKOCHUCTEMA

IIMPOKOJIUCTBEHHOTO Jiecay, «DKOCHCTEMa XBOMHOIO Jieca», «ODyHKIUOHATbHBIC
TPYIIIBI OPTAaHU3MOB B 3KOCHCTEME», «KpyroBopoT BEIIECTB B IKOCHCTEME»,
«llenu muTanus (macTOUIIHAS, JETPUTHAS )», « DKOJIOTHUUECKAs MUPAMUJIA YUCEID»,
«DJKOoNIOTHYECKasT MHpaMua OMOMAacCh, «DKOJIOTUYECKAs MUPAMHIA YHEPTUNY,
«O0pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHoBIeHUE Jieca TOCIe
noxkapa», «9KocucTteMa o3epay», «ArporeHos», «KpyroBopor BemiecTB M MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKoCUCTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeid, repOapuu KyJIbTYpHBIX M TUKOPACTYIINX PACTCHHM, aKBapUyM KaK MOJIEIb
HKOCHUCTEMBI.

IMpakTuyeckas padora «3yuenue u onucanue ypoosIKOCUCTEMBD.

JlabopaTtopnasi pabora «l3yueHue pa3zHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX SKOCHCTEMAX).

IKCKypeusi «DKCKypCHsl B TUITUYHBIA OMOTEOIeH03 (B 1yOpaBy, OEpe3HsK,
€JIbHUK, Ha CYXOJIOJIbHBIM WJIM MTOMMEHHBIHN JIYT, 03€p0, O0JIOTO)».

IKCKypcusi «IKCKYpCUs B arpO3KOCUCTEMY (Ha TMOJI€ WM B TEIIMYHOE
XO3SMCTBO)».

Tema 10. Buocdepa — rinodasbHasi IKOCUCTEMA

buocdepa — obOmemianetapHas 000Ji04Kka 3eMIIM, TII€ CYLIECTBYET WIH
CyIlleCTBOBaJIa K13Hb. Pa3BuTHe mpencraBinenuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. 1. Bepuaackoro o 6mocdepe. O6nactu 6mocdepsl u e€ cocran. Kusoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH CyIecTBOBaHUs Onocdeprbl. OcobenHocTn 6uochepsl Kak
rI100anpHOM SKOCHCcTeMBI. JlnHaMuueckoe paBHOBecHe B buocdepe. KpyroBopotsr
BEIIECTB U OMOT€OXMMUYECKUE IUKIbI (yrieposaa, a3oTa). PUTMHUYHOCTD sIBIIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYH/Ipa, XBOMHBIC JIeca, CMEIaHHbIC U IMIUPOKOJIMCTBEHHBIC JIeca, CTEIH, CaBaHHEI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhS. KimmMmar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa 1 (PyHKIIUS AKUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIINANIA U
ounochepHbIx QyHKIUHA.

JemMoHCTpanuu

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

Tabmuubl u cxemsl: «l'eochepsr 3emnn», «KpyroBopoT azora B mpupojie»,
«KpyroBopoT yraepoma B mpupoae», «KpyroBopoT Kuciopoja B TPHPOICY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Knumatudeckue
nosica 3emnm», «Tynapa», «Takray, «Cmemanueii jec», «IIInpoKoIMCTBEHHBIN
nec», «Crenb», «CaBanHay, «IlycTeiHsy, « Tponmnueckuil gec.

O6opynoBaHue: repobapuu paCTeHUI pa3HbIX OMOMOB, KOJUICKITUU KUBOTHBIX.

Tema 11. YesroBek M OKpYy KaK0IIas cpeaa

OKOJIOTUYECKHE KPHU3UChl M UX NpUYMHBL. Bo3jeiicTBue denoBeka Ha
ouocepy. 3arpszHeHHe BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paszpymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KiimmMara.

AHTpOIIOT€HHOE BO3/CHCTBHE HA PACTUTENIbHBIA M XKUBOTHBIA Mup. Oxpana
PacCTUTEIBHOTO M XUBOTHOTO MHpa. OCHOBHBIC MPUHIIUIBI OXPAHBI MPHUPOJIBL.
Kpacaesie kHuru. Oco0o oxpansembie mpupoanbie Ttepputopun (OOIIT).
borannueckue caapl 1 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPUHIIUIBI YCTOMYMBOTO DPA3BUTHUSI YEIIOBEUECTBA U MPUPOJIBI.
PanmonaneHO€  MPHPOAONONB30BAHME M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazust 3emiu. OOIKME 3aKOHOMEPHOCTH TJI00AIBHBIX HSKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TIOCIEICTBUA.

Pa3BuTHe METOJOB MOHUTOPHUHTA pA3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezaroujeri u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypcoi.
Hayuonanvuvle ungopmayuonnvle cucmemsi, obecneuugaroujue O00Cmyn K
uHgopmMayuu no COCMOSHUIO OMOENbHbIX 6U008 U dkocucmem. (OcHoBbl



9KOopeaburumayuyu  IKOCUCmem U Ccnocobos 6opvobl ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHbIX IKOCUCTEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arps3HeHue  atMocdepbl»,  «3arpsa3HeHue
ruapocdepbl», «3arpsizHeHne nouBb», «llapHukoBwii  3ddexkT», «Ocobo
OXpaHsieMbIe PUPOTHBIE TEPPUTOPUNY», «KMOACIH YIIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHWW M JKUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH pernoHa.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pPE3yJIbTaTaM OCBOCHHS
OOy4YaloIIMMHUCS TPOrpaMM CpelHEero oO0miero o0pa3oBaHUsA: JUYHOCTHBIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUSI MPOTrPaMMBbl 10 OMOJIOTUH
BBIJICJICHBI CIICAYIOIINE COCTABJISIONIME: OCO3HAHUE OOYYAIOIIMMHUCS POCCUMCKOM
IPAXKIAHCKON HJIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOINPENCNICHUI0, Haiuuue Mmomusayuu K OOydyeHHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHX YOEXKIEHUNU JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPATUIMNA Pa3BUTHUS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHUs, Haauyue  NPAgoOCOSHAHUS  IKOJIOTMYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS MPOrPAMMBbI 10 OMOJIOTHUU JOCTUTAIOTCS
B EIUMHCTBE Y4Ye€OHOW M BOCHUTATENBbHOW JEATEILHOCTHU B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE NMpaBUJIAMU U HOPMaMU
MOBEJCHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CaMOTO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTH3MA U
YBOXKEHUS K 3aKOHY M MPABOMOPSAIKY, YEJIOBEKY TPyda U CTApUIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUsI, OEPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACJICAUIO H
TPAAULKUSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon depepanuu, npupoiae u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOCHMS ydeOHoro mnpeamera «buonorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh U CTOCOOHOCTH O0YYaIOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHMX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA M OMbITA JIESITEILHOCTH B MPOIECCE PEAM3alMU OCHOBHBIX HAIpPABJICHUN
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOT0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaIOIIET0oCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TIpaB W O0OS3aHHOCTEH, yBa)KEHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENbHOCTH TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/a4, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TMO3MIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMO/ICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TIO3HABATEIbHBIX M HCCJIEAOBATENIbCKUX 3aJlad, YBaXKUTEIBHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYKJICHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOM ACATEIHHOCTH;

2) NaTPHOTHYECKOTO BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKON IrpaXXJaHCKON WJIEHTUYHOCTH,
NMaTpuOTU3Ma, YBaXXEHHUS K CBOEMY HApoOay, YYBCTBa OTBETCTBEHHOCTH TMEpe.l
PonuHoM, ropmoctm 3a cBOM Kpau, CBOXO PoauHy, CBOHM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MIPUPOJHOMY HACJIEAHIO U MaMSTHUKAM HPUPOIBI,
JTOCTUXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ] POCCHUUCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWMOJOTUM, TOHUMAHUS 3HAYCHUS OWOJOTMHM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3ammTe OTedecTsa,
OTBETCTBEHHOCTb 3a €TI0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHS:

OCO3HAaHUE JYyXOBHBIX LIECHHOCTEW POCCUICKOT0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHUYECKOTO TIOBEIACHUS;

CIIOCOOHOCTh OILIEHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHWE JHMYHOTO BKJIaJa B TIOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POAUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAHHUE 3MOLIMOHAIBHOTO BO3JEHCTBUS )KUBOU MPUPOBI U €€ LICHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJAaX HMCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuyeckoro BocnuTaHHA, GOPMHUPOBAHHS KYJIbTYPbI 310POBbsI H
IMOIMOHAJILHOTO 0JIaronoJIyYns:

NOHMMAHUE W peanu3alus 370pOBOro u Oe3zomacHoro oOpasza >KU3HU
(310poBOE  THUTaHUE, COOJIIOJICHHE TUTHMEHUYECKHX TMpPaBHI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHITHH H OTABIXa, peryispHas (undeckas
aKTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3[0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TMOCIEICTBUI U HENPUATHS BPEIHBIX NPUBBIYECK (YHOTpeOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HaHUE IIEHHOCTH MAacCTepCTBa, TPYAOJIIOOUE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM W COIMATIbHOMU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TaKYyIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cdepaM npodhecCHuOHANbHON JESTEIHHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiedt mnpodeccudn | peail30BBIBATH
COOCTBEHHBIC KU3HECHHbIC TIIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUI0O U caMOOOpa3oBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOrHYeCKOT0 BOCIIUTAHMSI:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKU3HH Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHWE YPOBHS OKOJOTHUECKON KYJIbTYphl: MPUOOpPETEHHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKA HMX BO3MOXHBIX IOCIEICTBUI  IJIs
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHME TJI00aIBHOTO XapakTepa JKOJIOTMUYECKHX MpoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpPUOOpETaeMble MpPU HU3YYEHUU OUOJIOTHH
3HaHWST W YMEHUS TMPU PEHICHUH TPoOJeM, CBS3aHHBIX C pallMOHATHHBIM
MPUPOONIOIL30BaHNEeM  (COONIOZICHWE  TpaBWJ  TOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX Ha COXpaHEHHWE pAaBHOBECHS B HKOCHUCTEMaX, OXpaHy BHUJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JEUCTBUM, NPUHOCAIIMX BpEH  OKPYKAOUIEH
NPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMpUSITHBIE HKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HAJIMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, SKOJIOTHIECKON KYIbTYPHI,
OTIbITa JeSITEIIBHOCTH IKOJIOTUIECKOM HarpaBJICHHOCTH, YMCHUSI
PYKOBOJICTBOBAThCSI UMHU B TO3HABATEIIbHON, KOMMYHUKATHBHOW M COIHMAILHOM
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUICCKON JEATEILHOCTH SKOJIOTHIESCKON
HAIPABIICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJIBTYP, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YHUTATEIBCKOW KYyJIbTYphl KaK CpPEICTBa
B3aMMOJICHCTBHS MKy JTFOJABMH U MTO3HAHUS MUPA;

MOHUMAaHUE CHEeNU(PUKA OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poiu B
(GbOpMHPOBAaHUN PANMOHATHLHOTO HAYYHOTO MBIIIICHUS, CO3JaHUH IEJIOCTHOTO
MPEACTaBICHUST 00 OKpPYXalolmeM MHpPE KaK O €IUHCTBE MPUPOJBI, YSIOBEKa U
oOIIecTBa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH MpoOsIeM
COXpaHEHUs TPUPOIHOTO PABHOBECHUS,

yOSXKIEHHOCTh B 3HAYUMOCTH OHOJIOTMH JUIsl COBPEMEHHOHN ITMBUIIM3AIUU:
oOecrieueHrsT HOBOTO YPOBHS DPAa3BUTHS MEIUIIMHBI, CO3JaHUE IEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pelIaThb PECypCHblE  MPOOJEMBbl  pa3BUTHUSA
YeJIOBEUECTBA, MOUCKA MyTeH BBIXO/A U3 II100AJBHBIX YKOJIOTHYECKUX MPOOJIeM U
oOecrieueHUsT TMepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHATBHOMY
WCITOJIb30BAHUIO TPUPOIHBIX PECypcoB M (OPMHPOBAHUIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHHM OWOJOTUYECKUX 3HAHUH B IIEJISIX
MOBBIMICHUS OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOydarouuxcs, (GpopmMupyemon
IIPY U3yYCHUH OUOJIOTHH,

MOHMMAaHUE CYIITHOCTH METOJIOB TIO3HAHUS, UCIIOIb3YEMBIX B €CTECTBECHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaliu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUpPa U MPOUCXOANIUX B HEM M3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4YHBIX (DAKTOB U
UMEIOIINXCS JaHHBIX C IEJIBIO TIOJTYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJB30BAaTh OHMOJNIOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHWE IIEHHOCTU HAYYHOW JeATeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO NEATEIHHOCTh HHIUBUIYAIBHO U B TPYIIIIC;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMpPEPHIBHOMY  OOpa30OBaHHIO U
caM000pa30BaHNI0, K aKTHBHOMY ITOJYYEHHIO HOBBIX 3HAHWUH IO OWOJIOTHHU B
COOTBETCTBHH C KU3HECHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i  (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMUXCA
MEXIUCIUIUTMHAPHBIE (MEXIIPEAMETHbIE) OOIIeHaAYYHbIE MOHITHS, OTPa)XKaroIue
[EJIOCTHOCTh HAYYHOW KapTHMHBI MHpa M CHEHU(PUKY METOIOB TO3HAHUA,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrHUs, SIBJIEHUE, MPOLIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccleoBaHue,  HaONIOJeHWe, UW3MEpPEHUe, OKCIEPUMEHT U JIpyTue);
yHHUBEpCaJbHble Yy4eOHBbIE JeHCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHUBHEIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne dopmupoBanue (GYyHKIIMOHATBHON
IPaMOTHOCTH M COLMAJIbHOM KOMIETEHIMHM OOYyYarolMXcs; CIIOCOOHOCTh
o0yyJaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEPCAIbHBIC Y4eOHBIC JCHCTBHS B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHMOJOTMM Ha YpPOBHE CpPEIHEro 0OOIIero
oOpa3zoBanusg y oOywatoumieroca OyayT cGOPMHUPOBAHBI IO3HABATEIbHBIE
YHUBEpCaIbHBIC YICOHBIC JCHCTBYS, KOMMYHHUKATUBHBIC YHHBEPCAIbHBIC yIeOHBIC
NEeWUCTBUS, PETryJATHBHbIE YHUBEPCAIbHbIC YydueOHBIC JEUCTBHUSA, COBMECTHAS
JIeSITCIIBHOCTD.

MeTtamnpenMeTHbIe PE3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBaagenne YHHBeEpPCAJIbHBIMH YueOHbIMU NMo3HABaTeJIbHBIMH
NefCTBUSIMM:

1) 6a30BbIe JJOrHYeCKHe AeiiCTBHS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHHWHM 3HAHWK TPUEMBI JIOTUYECKOTO MBINIJICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, KiacCudHUKaIK, 0000IEHNS ), pACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATHUM (BBIJCIATh UX XapaKTEPHBIC NMPU3HAKH, YCTaHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTpENENATh TETu JeATCTLHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JIsl 0OBSICHEHHUS (PAKTOB M SIBIICHHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pacCyKIeHUs (MHIYKTUBHBIC, JCTyKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B PAacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSITh CXEMHO-MO/ICJIbHBIC cpencTBa JUIST IpEeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H U OTHOIICHUM B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a



TaK)ke  NPOTHBOPEYMH  Pa3sHOro  poja,  BBIBICHHBIX B Pa3IMYHBIX
UH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PEHICHHUs MPOOJIEMbI C yU4ETOM aHaaM3a UMEIOIINXCS
MaTepHAIbHBIX U HEMAaTePHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICATCIILHOCTD, OICHUBATH COOTBETCTBHE PE3YIHTATOB
ICJISIM, OLIEHMBATh PUCKH MTOCICICTBUMN EATEIBHOCTH;

KOOPJMHUPOBATh ¥  BBIIONHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOIO U KOMOMHMPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIIICHHE TIPU PEIICHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHUS:

BJIaJICTh HABBIKAMHU y4eOHO-HCCIIEI0BATEIbCKON U MPOSKTHON ACATEILHOCTH,
HaBBIKAMU  paspemicHus mpoOiieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITCIIbHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUUCCKUX 3a/1a4, TPUMEHCHHIO
pa3IMYHBIX METOJIOB MTO3HAHUS;

UCITIOJIb30BaTh PA3JIMYHBIC BHJbI JICATCIIBHOCTH IO TOJIyYCHHIO HOBOTO
3HAHHUS, €r0 HWHTEepPHpEeTalMH, IpeoOpa3oBaHUI0 W IPUMCHEHHIO B yYEOHBIX
CUTYyallHsX, B TOM YHCJIE TP CO3IaHUU YIEOHBIX U COLUAIBHBIX MPOEKTOB,;

(GbopMHpOBaTh HAYYHBIN THI MBIILICHHS, BIAJCTh HAYYHOU TEPMHUHOJIOTHCH,
KJIFOYEBBIMH ITOHATHUAMHU ¥ METOJIAMH;

CTaBUTh W (OPMYJIUPOBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOM
JESITEIBHOCTH U KU3HEHHBIX CUTYAIUX;

BBISIBIIATh TPUYMHHO-CIICACTBEHHBIE CBSA3M MW aKTyalW3HpPOBaTh 3a1ady,
BBIIBUTATh TUIIOTE3y €€ pEIICHHS, HAaXOIAWTh apryMEHTHI IS J0Ka3aTeabCTBa
CBOUX YTBEPXJICHUH, 3a1aBaTh apaMeTPbl U KPUTEPUH PEIICHHS;

aHAJM3UPOBaTh IOJIyYCHHBIC B XOJE pEIICHHSA 3a7add  pe3yJbTaThl,
KPUTHYECKH OIIEHUBATh MX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX
YCIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHTYAIlMsIM, OIICHMBATh MPHOOPETEHHBIN OIIBIT,

OCYIIECTBIIATh IIEJCHANIPABICHHBIA MOMCK MEPeHOCa CPEICTB M CHOCOOOB
JeHCTBUSA B TPOGECCHOHAIBHYIO CPEY;

yMEeTh MEPEHOCHTh 3HAHMS B MO3HABATEIBHYIO U MPAKTHUYCCKYHO 00JacTH
KM3HEICSITEILHOCTH,

yMETh HHTEIPUPOBATH 3HAHHS U3 PAa3HBIX MPEIMETHBIX 001aCTelH;

BBIJIBUTaTh HOBBIC WJCH, MPEAjaraTh OPUTHHAIBHBIC MOAXOIbI M PEIICHNU,
CTaBHUTh MPOOJIEMBI M 33]1a4UH, TOMYCKAIOIINE albTePHATHBHBIC PEIICHUS.

3) pa6ora ¢ undopmManueii:

OPHEHTUPOBATHCS B PA3NUYHBIX UCTOYHHKAX MH(POpMAIMK (TEKCTE yu4eOHOTO
nocoOusl, HAyYHO-TIOMYJSIPHOM  JHMTEparype, OWOIIOTHYECKHX CIIOBApAX M
CIpaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHETEe), aHAIU3UPOBAThH



UHGOPMAIIMIO PA3INYHBIX BUOB U (OPM MPEACTABICHUS, KPUTUUECKH OIICHUBATD
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

dbopMynupoOBaTh 3aMpPOChl U MPUMEHATh PA3JIUYHBIE METOJbI MPU TOUCKE U
otbope Omosornyeckoil MHGOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3ajay;

npuoOpeTaTh OMBIT HMCHOJb30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCTIOIb30BAHUS PA3TMUHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
ounosiornyeckor nHGpopmaruu (Cxembl, rpaduKu, TUuarpaMMbl, TaOIHUIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBA IpU padoTe ¢
OMOJOrMYeckoM HMHQPOpMALME: MNPUMEHATh XUMUYECKHE, (PU3HUECKHE U
MaTE€MaTUYeCKHe 3HAKU U CHUMBOJIBI, (opMyiibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEACTBA
HarJsIIHOCTH;

BJIAJETh  HAaBbIKAMM  paclo3HaBaHWd W 3allUThl  WH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaeHue yHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMHM J1€/iCTBUSIMH:

1) o0menue:

OCYUIECTBJISITh KOMMYHUKAILIMK BO BCEX cPepax *KU3HHU, aKTUBHO YUACTBOBAThH
B JMAJIOTE€ WJIU JIUCKYCCHH IO CYIIECTBY OOCYKJaeMOH TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KJIEHUS OTHOCHUTENIBHO BBIMIOJIHEHHS TpeajaraeMou
3aJ]auM, YYUTHIBATh MHTEPECHl U COIIACOBAHHOCTh MO3MLMHA APYTHUX YYACTHHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacno3HaBaTh HeEBEpOAJbHBIE CpEACTBA OOILIECHUS, MOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJIA/IETh PA3IUYHBIMU CHOCOOAMM OOIEHUS U B3aUMOJEHUCTBHUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1eATeTbHOCTh:

NOHMMATh U MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIWBUIYaJbHOU
paboThI IPU PEIICHUU OMOJIOTHYECKOUN TTPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHS TPYMITOBLIX (HOpM B3aUMOJICHCTBUS MPU PEIICHUH YIeOHOU 3a/1a4H;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX AEHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 Yj€Ha KOJUIEKTHBA,;



OPUHUMATh LA  COBMECTHOM  JI€ATEIbHOCTH, OpPraHu30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBIIATH IUIAH JEHCTBHH,
pacnpenensaTbh pold C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO yYaCTHHKAa KOMaHIbl B
oOIIMii pe3ysbTaT MO Pa3pabOTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE MPOEKThI, OLIEHWBaTh HJIEU C IMO3ULIHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETUYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OByaeHHe YHUBEPCAJIbHBIMH PeryISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3anus:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI LEJNEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEUCTBHUSX U IMOCTYNKAaxX MO OTHOLIEHUIO K >KHBOUW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JIEATEIBHOCTD, BBISABIITH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BaTeIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsX;

CaMOCTOATENILHO COCTABJISITh IUJIAH PEIICHHs NOpoOieMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacumMpsTh paMKH y4eOHOIro MpeAMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHHI;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh
32 pPEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPYAULUU B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/J€Th  HAaBBIKAMU  [IO3HABAaTEJIbHOM  peQUIeKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, HX PE3yJbTaTOB U
OCHOBAaHMM, MCHOJIb30BaTh MPUEMBI pedIeKCUM AJIA OLICHKHM CHUTyallud, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OLIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PEUIEHUS MO HUX
CHIKEHUIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYIMX IIPH aHAIM3€ pe3yJbTaTOB
JESATEIBHOCTH;

3) npuHsiTHE Ce0ST U APYTUX:

IPUHUMATh ce0sl, TOHMMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHThl JPYTHX IIPU AHAIU3E pe3yJIbTaToOB
JESATEIIHOCTY;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLUIMOKHU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € TIO3ULIMU APYTOTO YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yJabTAaThl OCBOEHUS COJEpKaHHMS Y4eOHOro mpeaMera
«buonorus» Ha yruyOnEéHHOM YpOBHE OpPHUEHTHUPOBAHBI Ha oOecredeHne
npopuapHOro  o0yueHus:  oOydaromuxcss — Owosormd. OHM  BKIIIOYAIOT:
cneuuduueckue st ONOJIOTUY Hay4YHbIE 3HAHUsI, YMEHUS U CLIOCOOBI AEUCTBUM 110
OCBOEHUIO, UHTEPIPETAUU U MPeoOpa30BaHUIO 3HAHUI, BUJbI JEATEIBHOCTU IO
MOJIYYEHHUIO HOBBIX 3HAHUU U MX IPUMEHEHUIO B PA3JIMYHbIX YUEOHBIX, & TAKKE B
peanbHbIX XU3HEHHBIX cUTyalusx. lIpenMeTHble pe3ynbTarTsl MPEACTABIEHBI IO
roJiaM U3y4eHUs.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buonorus» B 10
KJlacce NOJDKHBI OTPAKATh:

C()OPMUPOBAHHOCTh 3HAHUW O MECT€ U pOJIM OHUOJOTMH B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B
NMO3HAHWM  3aKOHOB  MPHUPOABI M  PEIIEHWH MNpoldJeM  palnuOHAIBHOIO
IPUPOJIONIOIB30BAaHUS, O BKJIAJIE POCCUHCKUX M 3apYOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJOTMYECKUX 3HAHWUW, KOTOpas  BKIIOYAET:
OCHOBOITOJIAraole OHOJIOTMYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KJIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEIICHUE,
HACJIEICTBEHHOCTh, W3MEHUYMBOCTb, POCT U pa3BUTHUE), OUOJIOTMYECKHUE TEOpUU
(xnetounast reopust T. [lIBanna, M. llneitnena, P. BupxoBa, xpomocomHas Teopus
HaciencrBeHHoctd T. Moprana), yuenus (H. WM. BaBunoBa — o wneHrpax
MHOTO00pa3usi W  MPOUCXOXKIAEHUS  KYJbTYPHBIX  pPAcTE€HUM),  3aKOHBI
(enHOOOpa3usi MOTOMKOB IMEPBOTO MOKOJIEHUS, PACIICIUICHUs, YUCTOThI TaMeET,
HE3aBUCUMOTO HacinenoBaHuss [. MeHaens, TOMOJOTMYECKUX PSIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunoga), MIPUHLIATIB
(KOMIIJIEMEHTapHOCTH);

BJIAJ€HUE OCHOBHBIMU METOJAaMU HAy4YHOrO T[O3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIEIOBAaHUSAX JKUBBIX OOBEKTOB (OMHCAHME, W3MEPEHUE,
HaOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHCIIE
OakTepuil, TpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOEHHSI OPTaHOB U CUCTEM
OpPraHOB PpACTEHUM, JKUBOTHBIX, YEJIIOBEKA, IPOLECCOB KU3ZHEACATEIbHOCTH,
MPOTEKAIOIIMX B OpPraHU3Max PAcTCHUM, KUBOTHBIX U YEJIOBEKa, OMOJIOTUYECKUX
IIPOLIECCOB: OOMEHa BEUIECTB (METabOIM3M), MPEBPAIICHHS 3HEPTUHU, OpPOKEHHUS,
aBTOTPO(PHOIO U reTepoTPOPHOro TUIIOB MUTAHUS, (POTOCUHTE3Aa U XEMOCHUHTE3A,
MUTO3a, ME03a, raMeToreHes3a, 3MOpHOreHe3a, NOCTAIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHUSI,  WHIUBUAYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABJIMBATh B3aHMMOCBSI3U MEXAY OPraHOMJAaMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHUSIMH, MEXIY
OpraHaMd M CHCTEMaMH OpPraHOB y pAcCTEHH, *XUBOTHBIX U YeEJIOBEKAa U HX
GYHKIUSAMHU, MEXAY CHCTEMaMU OpPraHOB M UX (YHKUUSAMHU, MEXIY 3TalaMu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIAa ¥ )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHATBHOTO PAa3BUTHUSL, T€HOTUIIOM M (DEHOTUIIOM, (PEHOTHIIOM U
dakTopamu cpelibl OOUTaHUS;

YMEHHE BBIABIATH OTJIMYUTENbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHME HCIOJIb30BaTh COOTBETCTBYIOLIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPYTII;

YMEHHE peuiaTb OUOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIICICTBEHHbBIE
CBSI3M MEXKY UCCIIETyeMbIMU OMOJIOTMUYECKUMH MPOLIECCAMU U SIBJICHUSIMU, J1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJHATh JIa0OpAaTOpPHBIE M MpaKTHUYECKHe padoThl, cOOI0IaTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TMPOBEPITh MX OKCIEPUMEHTAIBHBIMH
cpeacTBamMu, (GopMyIupys Leidb HCCIEJOBAHMS, AaHAJIU3UPOBATH IOJyYECHHBIE
pe3yJbTaThl U ENaTh BBIBOJBL;

YMEHHE Y4YacTBOBaTh B Yy4EOHO-HCCIIEIOBATEIbCKOW paboTe MO OHOJIOTHUH,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, H
nyOMMYHO  TPEACTABISATH  TOJYYEHHBIC  PE3yNbTaThl Ha  yUYEHUYECKHX

KOH(EpEeHIIHSIX;
YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obmactu  OWONOTMM W MEIUIMHBI  (KJIOHUPOBAaHWE,  HCKYCCTBEHHOE

OIUIOIOTBOPEHHE, HAMPABICHHOE H3MEHEHHE I'€éHOMa M CO3/aHHE TPAHCTEHHBIX
OpPraHU3MOB);



YMEHHE OCYILECTBISATh OCO3HAaHHBIM BBIOOp Oymyiieilt mpodeccrnoHanbHOM
JeSATEILHOCTH B O0JACTH OMOJOTHUU, MEIUIIMHBI, OMOTEXHOJOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUILEBOM MPOMBIIUIEHHOCTH, YIIIyOJIATh MMO3HABATEIbHBIN
WHTEpEC, HAIlPaBJICHHBIM Ha OCO3HAHHBINM BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJIOJDKEHNE  OMOJIOTHYECKOTo  00pa3oBaHWS B OpPraHW3aldsX CPEIHETO
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUA.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs yueOHoro mpeamera «buonorusi» B 11
Kjacce JOJDKHBI OTPaXKaTh:

chOpPMHUPOBAHHOCTh, 3HAHUW O MeECT€ U pPOJU OHUOJOTUHM B CHUCTEME
€CTECTBEHHBIX HAayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHUHBI MHpA, B TO3HAHUM 3aKOHOB MPUPOABI U PEIICHUU HKOJIOTUYECKHUX
mpoOJeM dYeloBeYecTBa, a TaKkKe B PEIICHUH BOMPOCOB PAIMOHAIBLHOTO
MPUPOJIONIOIB30BaHUS, U B (POPMHUPOBAHUU LIEHHOCTHOTO OTHOIICHUSI K MPHUPOJE,
OOIIIECTBY, YEJIOBEKY, O BKJIQJI€ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OHOJIOTUY;

YMEHHUE BJIAJIETh CHUCTEMON OMOJOTMUECKHUX 3HAaHWM, KOTOpas BKJIIOYAET
ONpEeNeNICHUs] M TIOHUMAHHE CYIIHOCTH OCHOBOIOJATAIOMUX OHOJOTHYECKUX
TEPMUHOB W TOHATHM (BHJ, SKOcHUCTeMa, Ouocdepa), OMOJOTUYECKUE TEOPUU
(aBosroniionHas teopus Y. JlapBuHa, CMHTeTUYECKasl TEOPHUS SBOJIOIUH), YUCHUS
(A. H. CesepiioBa — o myTsix U HampasieHusx spoitouun, B.U. BepHanackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecust k. Xapau u B. BaitnOepra,
3apojsiieBoro cxonacrea K. M. bapa), mpaBwia (Munumyma FO. JIubOuxa,
HKOJIOTUYECKON MHpaMHIIbI DHEPruM), rumnore3sl (rumore3a «vupa PHK» V.
['unGepra);

yMEHHE  BJaJETh  OCHOBHBIMM  METOJAaMU  HAy4yHOTO  TO3HAHUS,
UCIIOJIb3YEeMbIMHU B OMOJIOTUUYECKUX UCCIEAOBAHUSIX KUBBIX O0BEKTOB U AKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIeHUE, SKCIEPUMEHT), CIOocOO0aMu BBISABJICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJICIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOMIETO, ABUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJJIONAaTPUYECKOTO u CUMITATPUUECKOTO
BUI000pA30BaHUs, BIUSHUS JABMKYITUX CHJI SBOJIOIMK HA T€HO(POH I TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOWTaHWMsI, YepeOBaHUS HAIPABIICHUN
ABOJIIOLINH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aMMOCBS3M MEXIY MPOILECCAMU SBOJIIOIUH,
JBIDKYIIMMH CHJIAMUA AHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX KOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIIBJIATH  OTJIMYMTENIBHBIE  TNPU3HAKA  JKHBBIX  CHCTEM,
IIPUCITIOCOOJICHHOCTh BUJOB K cpefie OOMTaHUs, aOMOTHYSCKHX M OHOTHYCCKUX



KOMIIOHEHTOB ~ 3KOCHCTEM, B3aMMOCBSI3€  OpraHM3MOB B  COOOIIECTBaXx,
AHTPONOTE€HHBIX U3MEHEHUN B SKOCUCTEMAaxX CBOEH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME aPTyMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJI JOKA3aTeJIbCTBA POJICTBA OPraHW3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CpeJibl OOUTaHUsI, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHUs MHOrooOpasusi BHJIOB U
HKOCHCTEM KAaK YCJIOBHS COCYLIECTBOBAHUS IIPUPOJIBI U YEIOBEUYECTBA,

yYMEHUE peniaTb OMOJOrNYECKHUE 3aa4H, BBISIBISTh IPUUHMHHO-CIIEACTBEHHBIE
CBSI3M MEXKIY UCCIIETyeMbIMU OMOJIOTHUYECKUMHU MPOIIECCAMU U SIBIICHUSIMHU, JI€TIaTh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHHH IOJIyYE€HHBIX PE3YJIbTATOB;

YMEHHE BBINOIHATH J1a00OpaTOpHbIE M MpakTU4YeCKHe padoThl, COOIIOATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, TMPOBEPITh MX OKCICPUMEHTAIBHBIMH
cpenctBamMu, (GOpMyIHpys LEJb HCCIEIOBAaHUS, AaHAJU3HPOBATH IOIYUYEHHBIE
pe3yJIbTaThl U JeNIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B Yy4eOHO-HMCCIIENI0BaTENbCKOM paboTe mo Ouosoruw,
HKOJIOTUM W MEJMILMHE, MPOBOJAMMON Ha 0a3e HIKOJbHBIX HAYyYHBIX OOLIECTB, U
nyOJMYHO  TPEACTaBIIATH  IOJYYEHHbIE  pE3yJbTaTbl HAa  YYEHHYECKHX
KOH(EpEeHIIHSIX;

YMEHUE OLEHMUBATh TMIIOTE3bl U TEOPUU O ITPOUCXOKICHUM KU3HH, YEJIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEICTBUAX U CHOCO0AX MpEeNOTBpAIlCHUs
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuiedl mpodeccuoHaIbHON
JeSTEIbHOCTH B 00J1acTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIB30BaHUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUU, CEJIbCKOIO XO3sMCTBa, MHUILEBON
IPOMBIIUICHHOCTH, YIIyOJsATh MO3HABATENbHbI HWHTEpPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Mpopeccuu U NPOJOJIKEHUE
OMOJOrMYEeCKOro oOpa3oBaHus B OpPraHU3ALUSAX CPEAHEro MpoecCUOHAIBLHOTO U
BBICIIIETO0 00Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoibnbie | IIpakTnyeckue
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI pecypest
1 buonorus kak Hayka 1
2 JKuBbIe cUCTEMBI M X U3yYCHHE
3 buonorus xireTku 0.5
4 XUMHYECKasi OpraHu3aIusl KICTKH 10
5) Crpoenne u QyHKIIMH KICTKH 8
5 OOMeH BelIecTB U IPEBPALICHNE SHEPTHH B 9 1
KJIETKE
7 Hacnencrennast undopmarus u 9 05
peanu3arys e€ B KJIeTKe
JKW3HEHHEBIN [TUKIT KIIETKH 6 1
CrpoeHue 1 pyHKIUN OPraHU3MOB 17 15
10 Pa3mHOXeHMe 1 pa3BUTHE OPraHU3MOB 8 15
1 ['eHeTrKa — HayKa O HACJIEJCTBEHHOCTH U 9 05
W3MEHYHMBOCTH OPIaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MoOB 4 1
16 buoTtexHonorus u CHHTeTUYECKasi OMOIOTUS 4
17 PeszepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KIIACC

KosaunyecTBO 9acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposrbie)
Ne n/n Konrtpoannbie | IlpakTndeckue
NPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
1 3apokIeHUE U Pa3BUTHUE IBOJIIOLIMOHHBIX 4
MpEeACTaBICHUN B OMOJIOTUH
MuKkpo3BoiIOIUS U €€ pe3yIbTaThl 14 2
Maxkpo3Bostonus U €€ pe3ysbTaThl 6
[TpoucxosxaeHne u pa3BUTHE )KU3HU HA
4 P 8 P 15 15
3emie
5 [TpoucxoxaeHue yeI0BeKa — aHTPOIIOTCHE3 10 1
DKOJIOTHSI — HayKa O B3aMMOOTHOUICHHUSX
6 OpPraHU3MOB U HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
OpranusMmel U cpeia 0OUTaHUS 15
DKOJIOTHS BUAOB U MOMYJISIINI 0.5
DKoJI0THs COOOIIECTB. DKOJIOTHUECKHUE
9 H 12 0.5
CHCTEMBI
10 buocdepa — riobanpHas 3xocucTema
11 YenoBek 1 OKpyxarouias cpena
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/u

Tema ypoka

KoanuyecTBO 4acos

Bcero

Konrtposabubie
padoThbI

IIpakTH4yeckue
padoTsbI

DJIeKTPOHHBIE
nupposbie
o0pa3zoBaTejibHbIE

pecypchl

Buomorus kak KOMILIEKCHAsA HayKa 1 KakK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBbIe cuCTEMBI M NX CBOMCTBA

YPOBHeBafl opraHu3alus )XUBBIX CUCTEM

Hcropust OTKPBITHS U U3YYEHUSI KIIETKH.
Knerounas Teopus

Metonabl MOJIEKYJIIPHON U KJIETOYHON
6uonoruu. [Ipaktuueckas padora «M3y4yenue
METO/I0B KJIETOUHOW OHOJIOTUN
(xpomarorpadus, snekTpodopes,
muddepeHManbHoe HEeHTpUyTupOBaHue,
[TLIP)»

0.5

XMMHYECKUHN COCTAB KIETKH

MI/IHepaJ'II)HI)Ie BEUICCTBA KJIETKH, UX
Ouosoruueckas poib

Opranudeckue BemecTBa KJISTKH — OeNKH.
JlaGopaTtopHnas pabota «O0HapyxeHne
OCITKOB C IMTOMOIIBIO0 KAYECTBEHHBIX PEaKITUI»

0.5

CgoiictBa, knaccudukanus v QyHKIHHA
0enkoB

10

OpFaHI/I‘IeCKI/Ie BCIIECTBA KJICTKH —




YIiI€BOAbI

11 OpraHuyeckye BeIecTBa KJIETKU — JIMIUIbI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGopatopHas pabora «MccnenoBanue 05
HYKJICMHOBBIX KHCJIOT, BBIIEJICHHBIX U3
KJIETOK Pa3JIMYHBIX OPIraHU3MOBY»

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

14 CexBenuponanue JIHK. MeToabl reHOMUKH,

TPAHCKPUIITOMHUKH, TPOTEOMHKH

15 MeTo/1bI CTPYKTYpPHOI OHOTI0THH

16 Tunel knerok. [Ipokapuornueckas KieTka
CrpoeHue 3yKapuOTHYECKON KIIETKH.

17 [IpakTuueckas padora «M3yueHue cBOWCTB 0.5
KJIETOYHOM MeMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIeTKH
OnHOMEMOpaHHBIE OPTAaHOU/IBI KIICTKH.

19 [IpakTuueckas padora «M3yueHue nBUKEHUS 0.5
IIUTOIUIa3MbI B PACTUTENBHBIX KJIETKAX»

[TosryaBTOHOMHBIE OpTaHOM/IbI KJICTKU:

20 MUTOXOH/IPHH, I1acTUAbL. JlabopaTopHas 05
pabora «VccrnenoBanue miasMoiansa u '
JIeTIa3MOJIN3a B PACTUTEIHHBIX KIIETKAX)»

21 HememOpaHHbIe OpraHOU/IbI KIETKU

22 Crtpoenue 1 pyHKLINH siApa
CpaBHMTENIbHAS XapaKTEPUCTUKA KIETOK

23 sykapuoT. JJabopatopHas pabota «13yuenue 0.5

CTPOCHUS KIICTOK PA3JIMIHBIX OPraHU3MOB»




ACCUMMIISIINS ¥ JJUCCUMUIISIIUS — JIBE
CTOpOHBI MeTabom3Ma. Turbl oOMeHa

24 BemecTB. JlabopaTopHas padbora «3yuenue 1
KaTaJIMTHYECKON aKTUBHOCTU (PEPMEHTOB (Ha
pUMepe aMUJIa3bl HIIM KaTanas3bl)»
DepMEHTAaTUBHBIN XapaKTep peaKkui
KJIETOYHOT0 MeTabonmm3ma. JlaboparopHas
25 pabora «/3ydenue GpepMeHTaTHBHOTO 1 0.5
paclieruieHus epoKCcHia BOJOpoa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)
26 benku-akTuBaTophl U OENTKU-UHIUOUTOPBI 1
27 ABTOTpOGHBII TUIT 0OMEHA BEILIECTB
28 ®oTocuHTE3
Xemocunres. JlaboparopHas paborta
29 «CpaBHEHHE NPOLECCOB (POTOCUHTE3A U 1 0.5
XEMOCHHTE3a»
AHa’pobOHbIe OpraHu3Mbl. Buabl OpoxeHus.
30 JlaboparopHuas padota «CpaBHEeHUE 1
IPOILIECCOB OPOKEHUS U IbIXaHUS»
31 AspoOHBIE OpraHU3MbI. JTarbl 1
HHEPreTHUECKOro oOMeHa
OHeprust MeMOpaHHOTO IPaUeHTa TPOTOHOB.
32 Cunte3 AT®: pabota npotonHoi ATO- 1
CHHTa3bI
33 Peakuuu MaTpu4HOro CUHTE3a 1
34 Tpanckpunuus — matpuusblii cuaTe3 PHK 1
35 Tpancnauus u e€ rTanbl 1
36 KomupoBanue amuHOKuUCIOT. Posib pudocom 1




B OMocuHTe3e Oeka

Opranu3zanys reHoma y NpoKapuor 1

37
JYKapuoT

38 MonekysipHbIe MEXaHU3MbI SKCIIPECCUN
TEHOB Y 9YKapHOT
Bupycel — BHekJI€TOUHBIE (POPMBI KU3HU U

39 oOnuratHele napasuThl. [Ipakruueckas 0.5
pabota «CozaHue MOJeIu BUPYCa»

40 BupycHsle 3a001eBaHNs YeIOBEKa,
JKUBOTHBIX, PACTCHUN

41 HanorexHonoruu B OMOJIOTHA U MEIULINHE

42 JKU3HEeHHEBIN UK KJIIETKA

43 Marpuunsrii cuares JJHK
Xpomocomsl. JlaboparopHast padota

44 «M3y4eHnre XpoMOCOM Ha TOTOBBIX 0.5
MHKpOTIpETIapaTax»

45 Jlenenne KJIETKM — MHTO3
Tuns! kietok. KapnokuHes u IUTOKUHES.

46 JlaGopatopHas pabota «HaOmronenue murosa 05
B KJIETKaX KOHYMKa KOpeIlka Jyka (Ha '
TOTOBBIX MUKpOIpenapaTax)»

47 Perynsiius ;kU3HEHHOTO IIUKJIA KIETOK

48 Opranu3M Kak eMHOE TEJI0e

49 Txanu pactenuit. JlaboparopHas pabora 05
«M3y4yeHne TkaHEN pacTEHUN» '
TkaHU )KUBOTHBIX M YEIIOBEKA.

50 JlaboparopHas pabora «l/3ydenue TkaHen 0.5

KHUBOTHBIX )




Opranbl. Cuctemsl opratoB. JlabopaTopHas

51 pabota «/3y4eHHe OpraHOB IIBETKOBOT'O 1 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBI>KeHUE OpraHI3MOB

54 [lutanue opraHM3MOB

55 [MuTanne MO3BOHOYHBIX KUBOTHBIX. 1
[TumeBapuTenpHas cucTeMa yelioBeKa

56 JlpIxaHue opraHn3MoB 1

57 JlpIxaHue mo3BOHOYHBIX )KUBOTHBIX U 1
YeJoBeKa

58 TpaHCIIOPT BEIIECTB Y OPTraHU3MOB 1

59 KpoBeHocHas cructemMa mo3BOHOYHBIX 1
KUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opranuzMoB 1

61 3amuTa y Opranu3mMoB 1

62 NMMyHHas cuctema yenoBeka 1

63 PaznpaxxumocTs 1 perysauns y opraHu3MoB 1

64 ['ymoparnpHast perynsanus u SHI0KpUHHAS 1
cucTeMa KUBOTHBIX M YelloBeKa

65 @opMBbI pa3MHOKEHUS OPraHU3MOB

66 [TonoBoe pa3MHOKEHHE

67 Meiios
["amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlabopaTopHas paboTa 1 05

«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTax»




69

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'€HE3

70

3akJiaJika OpraHoB ¥ TKaHEH 13
3apOIBIIIEBHIX JINCTKOB

71

Poct u paszBurtue xxuBoTHBIX. JlabopaTopHas
pabota «BpIsiBIeHHEe TPU3HAKOB CXOJICTBA
3apOoAbILIEH TO3BOHOYHBIX JKUBOTHBIX»

0.5

72

Pa3zMHOXeHUE U pa3BUTHE PACTCHU.
JlabopaTtopHast pabota «CTpoeHue OpraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHUII»

0.5

73

Hcropus cTaHOBICHUS U Pa3BUTHS T€HETUKHU
KAaK HayKu

74

OCHOBHBIE ITIOHITHSA U CUMBOJIBI T€HETHKU.
JlabopaTtopHast padota «JIpo3zoduna kak
00BEKT T€HETUYECKUX HCCHCHOB&HHﬁ))

0.5

75

3aKOHOMEPHOCTH HACIIE0BaHUS IPU3HAKOB.
MonorudpuaHoe CKpeluBaHue.
[IpakTuueckas padora "N3yuenue
PE3yIBTaTOB MOHOTHOPUIHOTO CKPEIIIMBAHUS
y npo3o¢uisr"

0.5

76

[{uTonornyeckrne OCHOBBEI MOHOTHOPHIHOTO
CKpELIMBAHMS

77

AHanusupyrouiee ckpemnanue. Henomxoe
JIOMUHUPOBaHNE

78

JuruGpunnoe ckpeuuBanue. [Ipaktudeckast
pabota «3yueHue pe3ynbTaToB
JUTUOPUIHOTO CKPELUBAHUA Y IPO30(HIbI»

0.5

79

L[I/ITOJIOI‘I/UICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOI‘ (8}




CKpeIIMBaHHA

80 CleruieHHOe HacJIeIOBaHHUE MTPU3HAKOB 1
81 XpOMOCOMHAas TEOPHUSI HACIIEICTBEHHOCTH 1
82 I'eneTuka momna 1
83 I'eHOTHT KaK IEIOCTHASI CUCTEMA 1
84 ['eneTruecKuii KOHTPOJIb PA3BUTHUSA 1
pacTeHUM, )KUBOTHBIX U YeIOBEKa
85 M3MeHunBOCTh NpHU3HAKOB. Bubl 1
WU3MEHYMBOCTHU
86 MoudukanroHHast U3AMEHYHBOCTh 1
BapuanmonHslii psia u BapualmoHHAs
KkpuBas. Jlaboparopnas padota
87 «MccnenoBanre 3aKOHOMEPHOCTEN 1 05
MOIM(PUKAITHOHHON U3MEHYUBOCTH. '
ITocTpoeHne BapualmOHHOTO psifa U
BAapUALIMOHHON KPUBON»
88 I'eHOTHTIMYECKASI U3BMEHYHBOCTb. 1
KomOuHaTuBHAs N3MEHUYUBOCTD
MyTanunoHHas ”3MEHYMBOCTh. [ IpakTrueckas
89 pabota «MyTauu y 1po30Qpuiisl (Ha 1 0.5
TOTOBBIX MUKpOIpenapaTax)»
9 3aKOHOMEPHOCTH MYTAIlMOHHOTO MPOIIecca. 1
DONUreHeTHKa 1 STTUTEHOMUKA
o1 I'eneruka yenoseka. [IpakTuueckas padota 1 05
«CocTaBneHue U aHAIHU3 POJIOCTIOBHOM '
92 MeTtoasl MEIUIIMHCKON TEHETUKHU 1
03 3HaueHue METUITTHCKON TeHETUKH B 1

npeaoTBpalICHUU U JICUCHUN T'CHCTHYCCKUX




3a00JIeBaHUH YeIOBEKa

OcCHOBHBIE TIOHATHUS CENIEKLIUU.
JlaboparopHas pabota «3yueHue copToB

94 . 1 0.5
KYJBTYPHBIX PACTCHUN U MTOPOJT TOMAITHUX
YKUBOTHBIX)
Mertoapbl celneKIMOHHON pabOTHI.

95 JlaboparopHas pabora «3yuenue MeTo10B 1 05
CEJIEKLIUH PACTEHUI»
JlocTrKeHMs CEeleKIIMHA PACTEHUN U

96 XKHUBOTHBIX. [IpakTHueckas pabora 1
«IIpuBuBKa pacTCHUI»

97 CoxpaHeHue, U3y4eHue U UCII0JIb30BAHHE 1
TEeHETHYECKUX PECYPCOB
brotexHonorns Kak Hayka U OTpacib

98 npou3BoJicTBa. [IpakTrueckas padbora 1 0.5
«M3ydyeHne 00beKTOB OMOTEXHOIOT U

99 OCHOBHBIE HalPaBJICHUs CHHTETUYECKOI 1
Ouonorun

100 XpOMOCOMHAs ¥ T€HHAasl UH)KEHEPUS

101 MeaunuHckue OMOTEXHOIOTHH

102 PesepBHbIit ypok. HOBT(ipeHI/Ie, 00o001eHme, 1
cUCTeMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 13.5




11 KIIACC

KosaunyecTBO 9acoB JIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoabusie | IIpakruyeckue
n/n Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 OpodmoniionHas teopus Y. JlapBuna 1
9 JIBUOKyIIHE CHITBI SBOJIIOIIUHU BUJIOB 110 Y. 1
[apBuny
3 Bbopn0a 3a cyiiecTBOBaHUE, ECTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOp
4 DopMUPOBAHUE CUHTETHYECKON TEOPUHU 1
SBOJIIOIIUHI
5 OTansl 3BOJIIOLIMOHHOTO MpoLiecca: 1
MUKPO3BOJIIOLUS U MAKPO3BOJIOLUS
5 [Tonmynsius — snemMeHTapHas eAMHULIA 1
SBOJIIOLIUH
3aKOH reHeTU4eCKoro paBHoBecHs JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
paboTa «BBIsSBICHHE H3MCHIUBOCTH Y '
oco0eit 0IHOTO BUAA»
8 DneMeHTapHbIe (PAKTOPHI IBOTIOIUN 1
9 D¢ ekt ocHoBaTenst. P pexT OyTHIIIOYHOTO 1
TOpPJIBILIKA
10 Murpauyu. M30J1uu momyisuni: 1
reorpaduyeckas, OnoJIorudecKas
11 EctectBenHbIil 0TOOp — HaMpaBISIOLIUI 1

(hakTop IBONIOIHH




12

[TonoBoti oT6op

13

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKpo3BOItoIuH. JlTabopaTopHas
pabora «3yuenue apoMopd030B 1
WJIMO0AANTAIUN Y PACTCHUHN U )KUBOTHBIX)

0.5

14

[Tpumepbl TpUCIOCOOIEHUH Y OpraHU3MOB:
Mopdonoruueckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITOBEICHUYECKHUE.
JlabopaTopHas pabota «IIpucrnocobnenus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
1ENIECO00Pa3HOCTDY

0.5

15

Bun, ero kputepuu u CTpyKTypa.
JIabopaTopHnas padora «CpaBHEHHE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa Busia

17

BunooOpa3oBanue kak pe3yabTar
MHUKPO3IBOJIIOLUU

18

CBs3b MUHKPO3BOJIIOIUU U STTUACMHUOJIOTNH

19

MaKpOBBOJ'HOI_II/ISI. ITaneonTONMOrNYECKHE
MCTOABI U3Y4YCHUA 3BOJIIOIIUN

20

buoreorpaduyeckue METOIbI U3yUEHUS
SBOJIIOIUHN

21

OMOpPHUOIOrHYeCcKHUEe U CPaBHUTENIbHO-
MOP(OJIOTHIECKUE METO Bl H3yUEHUS
SBOJTIOIMN

22

MOJ'IGKYJ'I}IpHO-FeHCTI/IqCCKI/Ie,

OMOXMMUYECKHE U MATEMAaTHYCCKHE MCETOJBbI

HU3YUCHUS 5BOJIFOITNU




23

OO61Ke 3aKOHOMEPHOCTH DBOJIOIIUU

AnantuBHas paguanusi. HepaBHoMepHOCTD

24 TEMIIOB 3BOJIIOIMN

o5 Hayunble runoTe3bl IpOUCXO0XKACHUS KU3HH
Ha 3emuie

%6 JloHay4HbIE IPEICTABICHUS O 3aPOXKICHUN
KHU3HU

97 OCHOBHBIE ATAITbl HEOPTrAaHUYECKON
IBOJTIOLIUU

28 ['unoTessl 3apoXKACHUS KU3HU
Hctopus 3emin 1 METO/IbI €€ H3yUeHHUS.

29 Jlaboparopuas padota «3y4ueHue u 05
OIMCaHHUE UCKOTTAEMBIX OCTATKOB JAPEBHHIX
OpraHU3MOB»

30 HadanbHbIe ATaIbl OpraHuvecKoil SBOIIOIHN

31 OBOIOIUSA YKapuoT
OCHOBHBIE ATAITBI IBOJIOIMH PACTHTEIHHOTO

32 mupa. [Ipaktuueckas padora «3ydyenue 05
0COOEHHOCTEH CTPOCHHS PACTCHUI PA3HBIX '
OT/ETIOBY

33 OCHOBHBIE HTaITbI 3BOJIOIUU )KUBOTHOTO
MHpa
DBOIOLHS )KUBOTHBIX. [IpakTrueckas

34 pabora «M3ydeHne ocoOEHHOCTEN CTPOCHHUSI 05
MO3BOHOYHBIX KUBOTHBIX)»

35 PazButue xu3HM Ha 3eMIie 1Mo 3paM U
nepuoaaM

36 MaccoBbie BBIMUPaHUS] — KOJIOTHYECKUE




KPU3UCHI ITPOIIOTO

CoBpeMEHHBII FKOJIOTHYECKUI KPU3HC, €ETO

37
0COOCHHOCTH
38 CoBpeMeHHas cCHCTeMa OpPraHU4IeCKOTro
MIPOIILIOTO
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIITHI
OpraHU3MOB
40 AHTpPOIOJIOTHS — HayKa O YEJIOBEKE
41 Pa3BuTue npencraBieHuii 0 TPOUCXOKICHUU
YyeJ0BeKa
Mecto yenoBeka B CHCTEME OPTaHUYECKOTO
42 mupa. JlaboparopHas padota «3ydeHue 05
O0COOCHHOCTEH CTPOSHUS CKEJIeTa YeIOBEKa, '
CBSI3aHHBIX C TIPSIMOXOKICHUEM)
43 JIBMOKyIIME CUIIBI aHTPOIIOTEHE3a
44 CooTHOIIIEHHE OMOJIOTHYECKHUX U
COLIMAJIbHBIX (DAKTOPOB B aHTPOIIOTEHE3E
45 OCHOBHBIE CTaJIMU AaHTPOIIOTEHE3A
46 ITaneoreneTnka u najaeoreHOMHUKA
47 DBOJTIOIHS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue packl. [Ipaktuyeckas padota
48 «M3yueHne IKOJIOTHYECKUX aTalTaIllui 0.5
YEIIOBEKa»
49 MeXTUCITUTUTHHAPHBIC METOTBI
AQHTPOITOJIOTUHI
50 3apokIeHUE U Pa3BUTHE IKOJIOTUN
51 Mertoapl axonorun. JlabopaTtopHas pabota 05




«I/I3yquHe METOJ0B 3KOJIOTHYCCKUX

HUCCIICIOBAHUIN)

59 3HaveHHe SKOJIOTHYECKUX 3HAHUH /IS 1
YeJIoBeKa

53 DKonorndyeckue pakTopsl 1
Abuornyeckue gaktopsl. CBET Kak

54 aKojorndeckuii paxrop. JlaboparopHas 1 05
paborta «BbIsIBICHUE TPUCTIOCOOIECHHI '
OPraHM3MOB K BIIMSIHUIO CBETa»
Abuornueckue pakropsl. Temmneparypa kak

55 skosornyeckuii pakrop. JlabopaTopuas 1 05
pabota «BpIsBI€HHE TPUCTIOCOOTICHUN '
OPraHU3MOB K BIUSTHHIO TEMITEPATYPhI»
AbuoTtnueckue GpakTopsl. BiaxxHocTs kak

56 sKkosiorudeckuit gpaxrop. JlaboparopHas 1 05
pabota «AHaTOMHYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOMTAHUSD)

57 Cpenpl 0OUTaHUS OPraHU3MOB 1

58 Bronornveckne puTMbl 1

59 XKuznennsle HopMbl OpraHU3MOB 1

60 brotnyeckue pakTops 1
3HayeHrne OMOTUYECKUX B3aUMOJICHCTBUI

61 JUISl CYyIIECTBOBAHUSI OPTaHU3MOB B CpEJIe 1
oOHuTaHUA

62 DKOJIOTUYECKHE XapaKTePUCTHUKU 1
TOITYJISIITAN

63 OcCHOBHbBIE TIOKA3aTeIN MOMYJISALIH: 1

YU CJICHHOCTD, INIOTHOCTH, BO3pacTHAsA U




MOJIOBAsi CTPYKTYypa

OCHOBHBIE TOKa3aTeIn MOITYJIAIHUN

64 POK1aeMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUU

65 DKoJjorudeckasi CTpyKTypa HOIMYJIALUN

66 JluHaMyKa MOIYJISIIUU B €€ PeryJIsius

67 KpuBbie pocTa YMCIEHHOCTH MOMYIISIIIHH.
KpuBbie BoKUBaHUS
Okosoruyeckas Hua Buja. JlaboparopHas

68 pabora «IIpucnocoOnenus ceMsiH pacTeHU I 0.5
K pacceneHuio»

69 Bun kak cucrema monmyssiui

70 3aKOHOMEPHOCTH MOBEACHUS M MUT AUl
KUBOTHBIX

71 Coo0111eCTBO OPraHU3MOB — OHOIICHO3

72 DKocucTema Kak OTKpbITasi CUCTEMa

73 KpyroBopot BeImecTs 1 MOTOK 3HEPTUH B
IKOCUCTEME

74 OCHOBHBIE MMOKA3aTEIHN YKOCUCTEMBI

75 DKOJIOTMYECKUE MUPAMUIbI

76 N3meHeHus coo0111ecTB — CYKIIECCHH

77 ITpupoHbIe S5KOCUCTEMBI. DKOCUCTEMBI 03€p
U peK. DKOCUCTEMBI MOPEN 1 OKEAaHOB

78 [IpupoHbIE SKOCUCTEMBI. DKOCHCTEMBI
TYHJp, JIECOB, CTETEH, MyCThIHb

79 AHTpOTIOTEHHBIE YKOCUCTEMBI

80 Ypboskocucremsl. [IpakTuueckas padora 0.5




«3yuenne u onucanue ypO03KOCUCTEMBI»

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX

81 B3aUMOJICHCTBUI OpPraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3ACUCTBUSA 3arpA3HEHUN

82 pa3HBIX TUIIOB HA CYOOPTraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJILUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmiermianeTapaas 000I09Ka
3emiu

84 VYuenue B. U. Bepraackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS Onochepsl

86 Kpyrosopots! BemecTs u
OMOT€OXUMHUECKUE IIUKIIBI

87 3onHanbHOCTH Ouocheprsl. OCHOBHBIE OMOMBI
CyILIU

88 YcroitunBocTs 6ruochepsl

89 DKOJIOTUYECKHE KPU3HUCHI U KX TIPHYUHBI

90 BozneiicTBue uenoBeka Ha buocdepy

o1 AHTpPOIIOr€HHOE BO3/ICCTBUE HA
PaCTUTEIBHBIN U dKUBOTHBIA MUD

92 Oxpana npupoIbI

03 OCHOBHbBIE IPUHIUIBI YCTOWYNBOTO
Pa3BUTHS YEIOBEUECTBA U IPUPOIbI
ParmonansHoe mpUpoA0NOIb30BaHUE U

94 COXpaHeHHe OMOJIOTHYECKOT0 pa3HOoOpa3us

3emimm




O60061eHue mo TeMe «MUKPOIBOTIONHS U €€

95 1
pe3yabTaThD)

9% O06006menue mo Teme «MaKpOodIBOIIOIHUS U € 1
pe3yabTATHD)

97 O6o06menue o reme «lIporcxoxaenue u 1
pa3BUTHE KU3HU Ha 3eMiie»

98 Oo6o6menue mmo reme «IIponcxoxnenue 1
Yel0BeKa — aHTPOIIOTEHE3)

99 O06o0061IeHne 1Mo TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHH3MOBY
O6061enue no reme «OpraHusmel U cpeaa

100 1
oOuTaHUs»

101 O060061IeHne 1Mo TeMe «IKOJIOTHS BUIOB H 1
MOIYJIALUI»

102 O600menue no reme «buochepa — 1
rio6anpHast IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

buonorwus, 10 kinacc/ [laceunuk B.B., Kamenckuii A.A., Py61ioB A.M. u apyrue;

nox penakuueit [laceunuka B.B., Akunoneproe o6iiectBo «M31aT€nbCTBO

«IIpocsemienne»
buonorus, 10 kinacc/ [laceunuk B.B., Kamenckuii A.A., Py61ioB A.M. u apyrue;
nox penakimeit [Taceunuka B.B., Akninoneproe odmectBo «M3aaTeabcTBo
«IIpocsemeHne»
METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

I".N.JIepuep HoBbIi1 mOIHBIN CLIPABOYHMK JJ1s1 TOATOTOBKHU K EI'D

JL.I .IlIpunexxaeBa COOpHUK dK3aMEHAITMOHHBIX 3a/JaHUM

I'.JI.bunnu B.A . KpbspkanoBckuil brosorust aj1st nocTynaronux B By3bl

A.A.Kupunenko buonorust 30 TpeHMpOBOYHBIX BApUAHTOB

OUIIN Maszsapkuna T.B. PoxiioB Turnossie BapuaHThl 9K3aMEHAIIMOHHBIX 3aJaHUI
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

«IKmacey. «Yuu.py». http://nrc.edu.ru/est/r4/index.html http://www.floranimal.ru

«Poccuiickast 3JIEKTpOHHAS [IKOJIaY.


http://nrc.edu.ru/est/r4/index.html
http://www.floranimal.ru/




