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PABOYASA ITPOI'PAMMA

yueOHoro npeamera «buoJiorusi. Yriy0/1eHHbIH YPOBEHb»
s ooygaromuxcs 10-11 kimaccos

MOY "COHI Ne 5 r. Kopsaxmbt "



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Conepxanue mpoOrpammebl, BBIIEICHHOE KYPCUBOM, HE BXOAUT B IMPOBEPKY
rocyaapcTBeHHou uroroou arrecramuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHas OMOJIOTHsST — KOMIUIEKCHasi Hayka. KpaTkast uctopusi pa3BUTHS
Ouonornu.  buonornueckue Hayku W H3y4yaeMble HUMHU  IPOOJIEMBI.
DOyHIaMEHTalbHbIC, NPUKIAJHBIE W TOMCKOBBIC HAYYHBIC MCCIEIOBAHUS B
OMOJIOTHH.

3HaueHue OWoNIOruu B (POPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
kaptuHabl Mmupa. [lpodeccun, cBszanHbie ¢ OWonmoruel. 3HaueHUE OHOJIOTHH B
MPAKTUYECKON JIEATEIIbHOCTA 4YEJOBEKA: MEAUIUHE, CEIbCKOM XO34ICTBE,
IPOMBILIJIEHHOCTH, OXPAaHE MPUPOLBI.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apsen, I'. Mennens, B. U. Bepuaackui, U. I1. 11aBnos, 1. . Meunukos, H.
N. BaBunos, H. B. Tumodees-Pecorckuii, . Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuiel 1 cxembl: «CBsi3p OMONOTMM C JIPYrUMU Haykamm», «Cuctema
OMOJIOrMYECKHUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3YyY€HHUE

XKuBble cucTemMbl Kak npeaMer u3ydeHus Ouonorur. CBOMCTBA >KHMBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JUCKPETHOCTb M IIEJIOCTHOCTb,
CJIOXKHOCTh W YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3aLus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTD, U3MEHYMBOCTh, POCT U PA3BUTHE.

YpOBHH OpraHu3anv >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIM,
TKaHEBBIH, OpraHW3MEHHBIN, MOMYJIAIIMOHHO-BUAOBOI, HKOCHUCTEMHBII
(OuoreonieHoTHueckuii), OuochepHsiid. Ilpomeccsl, mnpoucxoxasiue B KUBBIX
cuctemax. OCHOBHBbIE TpHU3HAaKU KuBoOro. JKu3Hb Kak (opma cyliecTBOBaHUs
Marepuu. Hayku, n3ydaroiine >kKMBbl€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OpTaHU3AIUU.

N3yuenne xuBbIX cucTteM. Meroasl Ouosiorudyeckoi Haykuw. Habmronenwe,
W3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3alns, MeTaaHanus. [loudaTue o 3aBucuMon u
He3aBUCMMOM mnepemeHHOW. [lmanmpoBanme skcnepumenTta. [loctaHoBka w
npoBepka rumnotre3. HyneBas runore3a. [loHaTtre BBIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormueckux maHHbIX. OIlEHKAa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbTatoB. [IpuumHBl UMCKakeHUs pe3ysbTaTOB JKcrepuMmeHra. [lonaTtue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl U cxembl: «OCHOBHbIE TMpPU3HAKU KU3HW», «buonornueckue
cucteMbD», «CBOWCTBAa KUBOW MaTepum», «YPOBHH OPraHU3AUMU KUBOU
npupoab», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHM JKUBOTHBIX», «CUCTEMBI
OpPTaHOB YEJIOBEYECKOro opraHusmay, «buoreornenos», «buocdepa», «Meroab
W3Y4YCHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  oOOpyJoBaHUE i [POBEICHHUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas paGora «lcrnonb3oBaHUE PA3IUYHBIX METOJOB IIPHU
W3yYCHUH KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knerka — crpykrypHO-QyHKIIMOHAIbHAS eAuHUIA >KuBoro. Vcropus
OTKpbITUs KiIeTKU. Pabotel P. I'yka, A. JleBenryka. Kinerounas teopus (T. [LIBaHH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE TOJIOKEHUS COBPEMEHHOH KIIETOYHOU
TEOPUHU.

Metonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWMOJIOTMU:  MHUKPOCKOMUS,
xpomatorpadus, EeKTpodope3, METOJ MEYEHBIX aTOMOB, IuddepeHImanTpHoe
LEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢ukcuposanmvix
K1emoK. DIEeKTpoHHass MUKpockonusa. Koughokanvnas mukpockonus. Bumanvhoe
(npudicuznerHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

[Toptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabnuiel u cxembl: «CBETOBOM MHKPOCKOM, «DJIEKTPOHHBI MUKPOCKOID,
«McTopust pa3BUTHSI METOAOB MUKPOCKOITUI».

OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIIpENnaparsbl pPacTUTENIbHbIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

IIpakTHueckass padora «/3ydyeHue METOAOB KJIETOYHOM OHMOJOTUH
(xpomarorpadus, snextpodopes, auddepeHIUANTbHOE IEHTPUPYTUpOBaAHUE,
[111P)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMHUYECKHM COCTaB KJIETKH. Makpo-, MUKPO- M YJIbTPAMUKPOIIEMEHTHI.
Bonma u e€ ponb kKak pacTBOpUTEN, peareHra, y4acTUE B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOpEryysiquu. MuHepaiabHble BEUIECTBA KJIETKH, MX OHOJIOruYecKas
poJib. PoJsIb KATHOHOB M AHWOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKU. buonornyeckue mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoii Momekynbl. [lepBuunas
CTpyKTypa Oenka, TenTHIHAs CBS3b. BTOpuYHAs, TpeTUYHAas, YETBEPTHUYHAS
cTpykTypbl. Jlenatypamus. CsoiictBa OenkoB. Kiaccupukamuss — Oenkos.
buonornyeckue Qpynkiumn 6enkos. /lpuonol.



VYrneBoasl. MoHOCaxapubl, 1UCaxXapyibl, OJUTOCAXapHIbl U MOJIUCAXAPUIBIL.
O6mwmit 1mmaH CcTpoeHus U (PU3MKO-XMMHUYECKHME CBOMCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YriIeBOIOB.

Jlunuget. I'uapodunbHo-rTuApOodoOHbIe cBolicTBa. Kitaccudukanus nunuaos.
Tpurnunepuasl, Qocoaunuasl, BOCKH, CTepoUIbl. buomornueckue QyHKIUU
aunuaoB. OO1IMe CBOMCTBA OMOTOrMYECKUX MEMOpaH — TEeKy4ecTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, MTOJIYIIPOHULIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK u PHK. CrpoeHne HyKJIEHMHOBBIX KHUCIOT.
Hyxkneorunpl. [lpunnun xommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnupaib. Mectonaxoxaenue u ouonornueckue pynkuuu JTHK.
Buas PHK. ®yukunu PHK B kierke.

Crpoenne monekynbl AT®. Makpospruueckue cBsizu B Mojekyne ATO.
buonornyeckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (PYHKIUU B
kierke. [pyeue wykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrpykrypHas Ouonorus: OMOXHUMHYECKHEe W OMO(DH3NIECKHEe UCCISHOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OuOMONeKyn. Mooeruposarue
CMPYKmMypsl U QYHKYUi OUOMONIEKVI U UX KoMniekcos. Komnvromepnolii ousaiin u
OpeanuyecKull CuHme3 OUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

[Toptpersr: JI. [lomunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XMMHUYECKHMX JJIEMEHTOB B HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOJIEN.

Tabnuubr u cxemsl: «llepuonnueckas TabnHIla XUMHUUYECKHX AIIEMEHTOBY,
«CTpoeHue MoJeKkyibl BOIbI», «BellectBa B cocTaBe opranu3moB», «CTpoeHue
MOJIeKYyJIbl Oenkay, «CTpyKTypbl O€IKOBOM MOJEKyJbl», «CTpoeHHEe MOJIEKYI
yriaeBoaoBy», «CTpoeHHE MOJNEKYJ] JunuioBy», «HyKIEeMHOBBIE KHUCIIOTBD,
«Ctpoenne Monekyibl ATO.

OO6opynoBaHue: XuMUYECKasi MOCyAa U 000py10BaHHUE.

JlabopatopHas pab6ora «O0Hapy)keHHE OETKOB C MOMOIIBI0O KAYECTBEHHBIX
pEAKIUIN.

Jlabopatopnas  padora  «lccienoBaHue — HYKJIEMHOBBIX  KHUCIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoenne U QyHKIUH KJICTKH

Tunel KIETOK: »yKapuOTHYEeCKass M Ipokapuoruyeckas. CTpyKTypHO-
(GyHKIHOHANIbHBIE 00pa30BaHUS KIIETKH.



Ctpoenue npokapuotTuueckoit kierku. Kierounas crenka 0aktepuil u apxei.
Oco0eHHOCTH CTpOEHHsSI TeTepoTpOoGHOW U aBTOTPOGHON MPOKAPHUOTUYECKHUX
KJIETOK. MecTo U pojib IPOKapruoT B OMOIIEHO3aX.

Crpoenue 151 (YHKIIMOHUPOBAHUE 3YKapUOTUYECKOUN KJIETKH.
[Ina3marnueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTUYECKOU
MeMOpaHbl. TpaHCTIOPT BEHIECTB uepe3 IUIa3MaTUYECKYI0 MEMOpaHy: MAaCcCHUBHBIN
(muddy3us, obneruéHHas auddy3us), aKTUBHBIA (TIEPBUYHBIA W BTOPUUYHBIN
akTUBHBIA TpaHcnopT). [lomymponurnaemocts MeMOpansl. PabGora Hatpuid-
KJIMEBOTO Hacoca. DHAOIMUTO3: MUHOLMTO3, (haronuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KJIETOYHON CTEHKU PACTEHUM, rprHOOB.

Huromna3ma. [uto3ome. IluTockener. [Bmxenne nuromiazMbl. OpraHoUIbI
kineTku. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKU: SHAOIUIa3MaTHYecKas CeThb
(OIIC), anmapat I'onbIKK, JTU30COMBI, UX CTpoeHHuEe M (yHKIMH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHE TpaHyISPHOIO PETHKYJIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBopuMbix OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHysisipHBIA)  SHIOIUIA3MATUYECKUIN
petukynyM. CekperopHas QpyHkuus anmapata ['onbmxu. Moougurkayus 6enkoé 6
annapame [ onvoxcu. Copmuposka 6enkoe 6 annapame [onvoxcu. TpaHcnopT
BELIECTB B KJIeTKe. Bakyonu pacturenbHbix KieTok. Knerounslii cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOMABI  KJIETKWA:  MHUTOXOHAPHH,  IUIACTHUJBL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (yHKUMM MHUTOXOHApUM M 1uiactun. llepBuunsie,
BTOPUYHBIE U  CJOXHBIE  IUIACTUAB  (DOTOCHUHTE3UPYIOIIUX  DYKAPUOT.
XJI0pOIIaCThl, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIUX PACTEHUM.

HememOpanHbie opraHouasl kKiieTkn CTpoeHue U (QyHKUHUHM HeMeMOpaHHBIX
OpraHOWIOB KJICTKHU. Pubocomsi. IIpomesicymounvie Qunamenmeol.
MukpodunameHTsl. Axkmunogvle Muxpoguiamenmol. MBbIIEUHBIE — KIIETKH.
Axmunogvle KOMNOHenmbl HeMblueuHblx Kiemok. Mukporpybouku. Kierounsrit
ueHtp. CTpoeHHe U JBWXKEHHE JKTYTUKOB M PpECHHUYEK. MHKPOTPyOOUKH
uuTomia3mel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. MomopHnule benxu.

SAnpo. O6onouka siapa, XPOMATHH, KapHOILIa3Ma, SIIPBIINIKU, UX CTPOCHUE U
Gynkuun. SnepHeiii 6enKOBBIM MaTpukc. [IpocTpaHCTBEHHOE pacmoiIOKEeHUE
XpOMOCOM B UHTEppazHOM sdlpe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHa — THUCTOHBI. Jlunamuka s0epHOU 0060a0uKu 6 mumosze. Aoephbiil
MPAHCHOPM.

Kiterounsle BkiatoueHusi. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENbHOM, JKUBOTHOM, TPUOHON).

JemoHcTpanumn



[Toptpersi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupl 1 cxembl: «CTpoeHHE 3YKapUOTHUECKOW KieTkn», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHHE  pacTUTENbHOM  KiIeTkn», «CTpoeHue
MUTOXOHAPHNY, «Aapo», «CTpoeHne NpOKaAPUOTUIECKON KIETKI».

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIMpenapaThl 0aKTepUadbHbIX KIETOK.

JlabopaTtopHass paGora «lI3yueHHe CTPOEHUS KIETOK Pa3JIMYHbIX
OpraHU3MOBY.

IIpakTnyeckas padora «3ydyeHre CBOWCTB KIETOYHON MEMOpaHBI.

JlaGopaTtopnasi padora «/ccnegoBaHue muasmoiM3a W JAEIUIa3Mojn3a B
PACTUTENBHBIX KIIETKaX».

IlpakTnyeckas  padora  «/I3ydeHue  JBWKEHUS  LUTOILUIa3Mbl B
PACTUTENBHBIX KIETKaX.

Tema 6. O0MeH BellecTB M NpeBPallleHIe JHEPTIUH B KJIeTKe

AccuMUIISAIINA U TUCCUMUIIALIMS — JIBE€ CTOPOHBI MeTabonm3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPOGHBIN U TeTepOTPOPHBIA. YdUacThe KHUCIOpOAa B OOMEHHBIX
mpoleccax. OJHepreTuueckoe obecneueHue KieTku: mnpeBpauieHue ATO B
oOMeHHBIX Tporeccax. DdepMeHTATHBHBIM XapakTep peakuuil KJIETOYHOTO
metabonuzma. DepMeHTBl, UX CTPOCHHE, CBOMCTBA W MEXAaHU3M JCHCTBUS.
Kodepmentsl. Otanuuns GepMEHTOB OT HEOPraHMUECKHX KaTalu3aTopoB. benku-
AKTUBATOPbl M OENKU-UHTMOUTOpPBI. 3aBHCHMOCTh CKOPOCTH (PEpMEHTATHUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

IlepBuuHBI CHHTE3 OpraHMYeCKHX BellecTB B Kierke. DorocunHres.
AHOKcuceHHbIll U OKCcuceHHblll pomocunmes y odaxmepuii. Ceemocooupaioujue
nuSMeHmvl U NUSMEeHMbvl peakyuoHHo20 yenmpa. Ponp XJI0pOoIuiacToB B mpouecce
¢dorocunTeza. CBeroBas u TeMHOBas pazbl. Pomoovixanue, Cs., Cs. u CAM-munuot
¢domocunmesa. IlponykTuBHOCTh (oTOCHHTE3a. BiusHue pa3znuuHbIX (PAKTOPOB
Ha CKOpocTh (hoTocHHTe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHHTES. Pa3HooOpa3ue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUpPYIOIIUE OaKTepuu, KeIe300aKTepuu, CepoOaAKTEPHUH, BOIAOPOIHbBIE
OakTepuu. 3HaUEHUE XEMOCHUHTE3A.

AHaspoOHbie opranm3Mmbl. Buasl Opoxenusi. I[IpoaykTel OposkeHHS W HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30YAUTEIHN OOIE3HEH.

AspoOHBIE OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
IToaroroBuTeNnbHBIN 3Tamn. [ THKOIN3 — 0ECKUCIOPOAHOE PACIICINICHUE TITFOKO3HI.

buonornueckoe okucieHne, WIK KIETOYHOE IbIXaHUE. PONb MUTOXOHIpUN B
npoleccax Onoaornyeckoro okucienus. Luknmnueckue peakuuu. OKUCITUTENBHOE
dbochopuwupoBanue. Ouepeus memopannozo epaduenma npomoros. Cunmes



ATD: paboma npomonunou ATD-cunmaszer. llpeumyinecTBa a’3poOHOTO MyTH
oOMeHa BelecTB nepea aHadpoOHbIM. DP(HEKTUBHOCTH YHEPreTUUECKOro 0OMEHa.

JdemoHcTpanuu

[Toprpetsr: [x. Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, 11. Mutuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «DOTOCUHTE3Y, «IHEPreTHUECKUl 0OMen», «brocunres
6enkay, «CtpoeHue GpepMeHTa», «XEeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MHKPOCKOIL, OOOpYAOBAHHUE JUIsl MPUTOTOBJICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnass pabGora «/I3ydyeHue  KAaTaJIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMHIIa3bl UK KaTalasbl).

Jlabopatopuasst padGora «M3ydeHnne (HEPMEHTATUBHOTO pPaCIICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U )KUBOTHBIX KIIETKAX.

JlaGopaTtopnasi padora «CpaBHeHue TiporieccoB  (oTocHMHTE3a U
XEMOCHHTE3a».

JladopaTopHasi padoTa «CpaBHEHHE MPOIECCOB OPOKECHUS U JbIXAHHS.

Tema 7. HacaeacrBeHHast HHGOpMaLMS M peau3alus e€¢ B KJIeTKe

Peakuiuu mMarpuuHoro cunresa. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMIX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeACTBEeHHOW wHGoOpMaluK. | eHeTHuecKui
KOJ, €ro cBoucTBa. TpaHckpumiusa — MarpuulHblii cuHTe3 PHK. IIpuHnmmne
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPATIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsiuus u e€ sranbl. Yuactue TpancnoptHeix PHK B 6mocunTese Genka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
OounocunTtese Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
NPOKApUOT U IYKApUOT. Perynsiuus akTUBHOCTHM T'€HOB Yy MpOKapuoT. ['umoresa
onepona (®. XKako0, XK. Mano). Moaexynsipnvie mexaHuzmvl IKCNPECCUU 2EHO8 Y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsiusi 0OMEHHBIX
npoiieccoB B kieTke. Kietounsiit romeocras.

Bupycsl — HekiieTouHble GOpMBbI )KU3HU U 00JIMraTHbIe napa3utbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHblll YUk
JIHK-cooepocawux supycos, PHK-cooepacawux eupycos, 6baxmepuoghaeos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasa.

Bupycnpie 3aboneBanus venoBeka, xkuBOTHbIX, pactenuir. CITNJI, COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u anaruz b6orvuux maccusos («bigdata»)
CMpYKMypHuIX buono2udeckux oaunvix. Hanomexuonoeuu 6 ouonocuu u meouyune.
lIpoepammupyemvie pynxyuu 6earkos. Cnocodwl 0ocmasKu 1eKapcms.



JdemoHcTpanumn

[Toptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUM.

Tabmumpl u cxembl: «buocuHTe3 Oenkay», «I'eHeTHYecKuil Koy, «Bupycory,
«bakrepuodarmn».

IIpakTuyeckas padora «Co3naHnue MOJEIN BUPYCA.

Tema 8. 7/Ku3HeHHbII HUKJI KJICTKHU

Knerounsiéi 1uki, ero mnepuoabl W peryisinusa. WMurepdaza u  MuUTO3.
Oco0eHHOCTH TPOLIECCOB, MpOTeKaromux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MepUO bl UHTEP(hA3HI.

Marpuunsii cunre3 JIHK — perukanus. Ilpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  MMOJTYKOHCEPBATUBHBIA  CHHTE3, AaHTUNAPAJLICIbHOCTD.
Mexann3m pemnukanuu JIHK. Xpomocomer. Ctpoenne xpomocoM. Tenomeps u
TeaomMepa3a. XPOMOCOMHBIM Ha0Op KJIETKHM — KapuoTun. JIUIUIOUIHBIA U
rariouaHbelii  Habopsl  XxpoMocoMm. ['omonoruunbie xpoMocombl. [losjoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuTo3. Craguu MUTO3a U TPOUCXOJAIIME B HUX
npoueccol. Tunsl muTo3a. KapnoknHes n nuTokumHe3. buonmornueckoe 3HaueHuUe
MUTO3A.

Perynsinusa muToTMdeckoro uukia kietku. [IporpamMmmupyemasi KieTouyHas
rudesnp — arnomnTos.

Knerounoe sapo, XxpoMocombl, (GyHKIIMOHAJTIbHAs T€HOMHKA. MexaHuzmol
nponugepayuu, oupgepenyuposku, cmapenus u cuberu kiemok. «l{ugposas
KliemKkay — ououngopmamuyeckue mooeiu HyHKYUuOHUPOBaAHUs. KIeMmKU.

JdemoHcTpanuu

Tabmunpl U cxeMbl: «KU3HEHHBIM IUKI KIEeTKu», «Murosyn, «CtpoeHue
xpomocomy, «Pemnukamus JHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenapathbl: «MHUTO3 B KIIE€TKaxX
KOpEeIIKa JIyKa.

JlabopaTopnass  padora  «/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

JlabopaTopHas padora «HabGmronenne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpENnapaTax ).

Tema 9. CTpoeHue 1 (pyHKIMH OPraHU3MOB

buonornueckoe paszHooOpaszue OpraHHU3MOB. OnHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHbIE OPTaHU3MBI.

OcoOeHHOCTH  CTpOEHUS M JKU3HEACSATEIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxew, OJHOKJIETOUYHbIE TpPUOBI, OJHOKJIETOUHBIC
BOAOPOCIH, ApYrue npoTucThl. KollOHWanbHbIE OPraHU3MBI.



B3aumocBa3p 4acTei MHOIOKJIETOYHOI'O OpraHusMa. TKaHu, oOpra"sl U
cucteMsl opraos. Opranusm Kak eauHoe nemnoe. ['omeocras.

Tkanu pacrenuidl. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOJSIIAS, OCHOBHAas, MexaHHueckas. OCOOEHHOCTH CTpPOCHHS,
(YHKIUI U paclONOKEHHUs TKaHEH B opraHax pacTEeHUM.

TkaHM >KUBOTHBIX M 4e€JIOBEKAa. THIBI KUBOTHBIX TKaHEW: DIIUTEIUAJIbHAs,
COEIMHUTENbHAs, MblllleyHas, HepBHas. OcoOEHHOCTH CTpPOEHMs, (QYHKIUH U
PaCIIONOKEHUS TKAaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranel. BereratnBHble M T'e€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHel U
CUCTEMBI OPIraHOB JXMBOTHBIX U YeaoBeKa. DyHKIIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranuzMoB. Kapkac pacreHnil. CkeneTsl OZHOKIETOYHBIX M
MHOT'OKJIETOUHBIX XUBOTHBIX. HapyxHbli M BHyTpeHHHH ckeneT. CTpoeHue u
THUIIBI COETMHEHNSI KOCTEN.

JIB>KeHWE  OpraHu3MoB.  [[BH>KEHME  ONHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PeCHUYHOE. J[BM)KEHHE MHOIOKJIETOYHBIX PAaCTEHUM:
TPONMU3MbI M HACTUM. JIBM)KEHHE MHOIOKJIIETOYHBIX J>XMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

IIutanne opranuzmoB. [lormomeHune BOABI, YIVIEKHUCIOrNO Ta3a U
MUHEpAJIbHBIX BELIECTB pacTeHUsAMU. [Inrtanue kxuBOTHBIX. BHyTpunosocTHoe U
BHYTPHUKJIETOYHOE MHIIEeBapeHue. lIuTtaHue NO3BOHOYHBIX JKMBOTHBIX. OTHeEIbI
MUIIEBAPUTENIBHOrO TpakTa. [lnmeBapurenbHble xene3bl. [lumeBapuTenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. JIpixanue pacteHuit. J{pixanue skuBoTHbIX. Judy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHoe npixanue. /[pixarenbHas noBEpXHOCTD.
XKabepHoe u né€royHoe apixaHue. J(pIxaHne MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIMOHHOE  YCIIOKHEHUE CTPOEHUS JIETKUX IO3BOHOYHBIX JKMBOTHBIX.
JIpixatenpHas cUCTeEMa 4YeloBeKa. MeXaHW3M BEHTWIALMM JIETKUX Yy NTHUI U
MIIeKoNuTaromuX. Perymsmus npixanus. J{prxarenbHble 00bEMBI.

TpaHncnopT BemIECTB y OPraHM3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHMM.
Tpancnopt BemlecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ Oprassbl.
KpoBeHocHast cucrema IO3BOHOYHBIX JKMBOTHbIX M uenoseka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIOLUOHHbIE
YCIIO)KHEHHUSI CTPOCHUSI KPOBEHOCHON CHUCTEMBI MMO3BOHOYHBIX KUBOTHBIX. Paborta
cepla v €€ perysus.

Brigenenne y opraHu3MoB. Beinenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CokparurenbHble Bakyonu. Oprasbel BbiAeneHus. DuibTpanus,
CeKpelrs U 00paTHOE BCcachIBAaHME KaK MEXaHM3MbI pabOThl OPraHOB BBIJCIIECHUSI.
CBsI3b MOJOCTH TENA C KPOBEHOCHOM M BBIICIIUTEIBHON CUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX >KMBOTHBIX U yenoBeka. [louku. CTpoeHue u (QyHKIMOHUpPOBaHUE
Hedpona. OOpa3oBaHKE MOYH Y YeJIOBEKA.

3amMra y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3mMoB. CHoOpsI
OakTepuil M LUCTHl NPOCTEUIINX. 3alUTa y MHOTOKJIETOYHBIX PaCTCHHUH.
Kyrukyna. Cpeacrsa macCUBHOM M XUMAYECKOU 3aIUThI. OUTOHIUIBI.

3amyra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX NPOU3BOIHBIE.
3amuTa opraHu3ma oT OonesHedl. MiMmyHHas cuctema uyenoBeka. Knerounslit u
TYMOpalbHBIH HMMYHUTET. BpoxaéHHbIi u mpuoOpeTéHHBbIN crnennduyeckuit
UMMyHUTET. Teopust KiOHaJIbHO-celeKTuBHOro ummyHnurera (I1. Dpmux, @. M.
bepuer, C. Tonerara). BocmaniurenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3200JIEBaHUN.

PazgpaxumocTts W perymsiqus  y  OpraHusMmoB. PasznpaxmMocts y
OHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PazmpaxumMocTte u  perymsuus y
pactenuit. POCcTOBBIE BElIECTBA U UX 3HAYCHUE.

HepBHast cucrema u peduiekTopHas peryisius y >XUBOTHBIX. HepBHas
cucTemMa u €€ OTHeNbl. DBOJIOLHOHHOE YCI0KHEHHE CTPOCHUSI HEPBHOM CHCTEMBI
y KMBOTHBIX. OTHeNnbl TOJOBHOI'O MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedrexc u
pednexkTopHas ayra. be3ycioBHbIE U yCIIOBHBIEC PE(DIICKCHI.

I'yMopasibHast perysisiiivs M HJIOKPUHHAs CHCTEMa JKUBOTHBIX M YEJIOBEKA.
JKene3pl JHAOKPUHHOM CUCTEMBI M HMX TOPMOHBI. JlelcTBME TOPMOHOB.
B3auMocCBsi3p HEpBHOW MW SHIOKPUHHOM cucTeM. [ 'unortamamo-runodusapHas
cucTema.

JdemoHcTpanuu

[Toptper: U. I1. [TaBnos.

Tabnuubr u cxembl: «OIHOKJIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIE
Bogopocian», «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PAacTEHUN,
«CucrtemMbl  OpPraHOB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cCTpoeHue
HacekoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue cTeOis»,
«CTpoeHre JHCTOBOM IUIACTHHKW», «TKaHUW >KUBOTHBIX», «CKEJIET 4Yel0BEKa,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucremay», «/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa»,  «MpllieuHas  cucreMay,
«BplienuTenbHas cUCTEMa», «JHIOKpUHHAs cucTeMmay, «CTpOEHHE MBIIIIbD,
«AMMyHUTETY, «KHI1€4HOn0JI0CTHEIEY, «Cxema  TIMTaHUA  PACTEHMII»,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKMUBOTHBIX», «CTpOEHHE TUAPHIY,
«CTpoeHue 1aHapum», «BHyTpeHHEe CTpOEHHE I0XKAEBOro 4epBs», «HepBHas
cucrema pboio», «HepBHas cucrema gArymku», «HepBHas  cucrema
npecMbikaronuxcs»,  «HepBnag  cucrema  nruny,  «HepBHas — cucrema
MIIeKomUTaoIux», «HepBHas cucrema yenoBekay, «Peduaexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKpPOINpenapaTbl OJHOKIETOYHBIX
OpraHW3MOB, MHKPOIIPENAPAThl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIC SK3EMIUISIphl KOMHATHBIX pacTeHUil, repbapuu
pacTeHUl pa3HbIX OTHAENOB, BIIAXKHBIE IpPEnaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEIOBEKa,
o0opyaoBaHUE AJI1 JEMOHCTPALIMK TOYBEHHOI'O U BO3IYIIIHOT'O MUTAHUS PACTEHUH,
pacuIerieHrs KpaxMala U OeKoB 1oj IedcTBHEM (epMEHTOB, 000pYA0BaHHUE /IS
JEMOHCTPALMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTHU JIETKUX, MEXaHU3Ma
JbIXaTENbHBIX ABUKEHUI, MOJEIHN IOJIOBHOI'O MO3ra Pa3jIu4HbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/I3ydeHue TKaHEel paCTCHUI.

JlabopaTopHas padora «/3yyeHre TKaHEN KUBOTHBIX ).

JlaboparopHas padora «/I3ydeHue opraHoB LIBETKOBOI'O PACTEHHS».

Tema 10. PazmHoOkeHNe U pa3BUTHE OPTaHU3MOB

@opMbI pa3MHOKEHHUS OpraHM3MOB: Oecronoe (BKJIIOuYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecrosioro  pa3MHOMXEHUS:  MOYKOBAHUE,  CIOPYJISIUS,
(¢parmeHTanys, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. [lonoBele kieTkn, win ramersl. Meio3. Craauun
mero3a. [ToBenenne xpomocoM B meio3e. Kpoccnnrosep. buonornuecknii cMbIci
MeKo03a M IIOJIOBOro Imponecca. Melo3 M ero Mecro B JKU3HEHHOM LIMKIIE
OpraHU3MOB.

[IpenzaponeieBoe passurue. ['amerorenes y »xuBoTHbIX. 110510BBIE KENE3BI.
OO6pazoBaHue 1 pa3BUTHE MOJOBBIX KieToK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHne W SMOPHOHAIBHOE pa3BUTHE JKUBOTHBIX. (CrocoObl
OIJIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPUOIOTUsl — HAyKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21ABHBIX NPOOIIEM IMOPUOTIOCUL.
Konyenyus mopgocenoe u moodenu mopgoeeneza. Craaun >MOpHOreHes3a
KUBOTHBIX (Ha mpumepe Jjsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHupoganHoe OpobneHue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIICKOMHUTAIOIMIUX. 3apOJbIIIEBhIE JIMCTKU
(ractpynsinus). 3akiiaJika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3auMHoe
BIMSIHME 4YacTel pa3BUBAIOLIErocs 3apojpliia (3MOpHOHAIbHAS HHIYKIIHS).
3aknazka IUTaHA CTPOEHMSI JKMBOTHOTO KAaK  PE3yJbTaT HEpPapXUUYECKHUX
B3aUMOJICHCTBUI TE€HOB. BiusHue Ha 5>MOpUOHAIBHOE pa3BUTUE PaA3IUYHBIX
(bhaKkTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamMOpuoHanbHblii mepuon. I[lpsmoe wu
HempsiMmoe  pas3BuTue. PaszButue ¢ Meramopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. bBHOJIOrMYEeCKOE€ 3HAYEHHE MPSAMOr0 W HENPSIMOro



pa3BUTHS, UX PaCOpPOCTpaHEHUE B mpupoje. Tumbl pocrta KUBOTHBIX. DakTOphl
PEryISIUU POCTA )KUBOTHBIX U YenoBeka. CTaauu mocTaMOpHOHAIBHOTO pa3BUTHUS
y )KMBOTHBIX U uenoBeKa. [lepuoasl onTorenesa uenoBeka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE TTPOIIECCHI.

Pa3smHoxxeHne u pasutrue pacreHud. ['amerodur u cnopodur. Meiio3 B
KU3HEHHOM 1MKjIe pacteHuil. OOpa3oBaHue crop B TMpoiecce Menosa.
l'amerorene3 y pacteHuil. OIUIOAOTBOPEHUE U  PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BOMHOE OIJIOAOTBOPEHHE Y IIBETKOBBIX pacTtenuil. OOpa3oBanue u
pPa3BUTHUE CEMEHMU.

MexaHn3MBbI PETYNSLINANA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu

[Toprpersr: C. I'. Hapamun, X. Hlneman.

Tabmunpl U cxembl: «BereratuBHOe pa3MHOXKEHHE», «TuUIbl Oecroyioro
pa3MHOXKEHUs», «Pa3MHOXKEHUE XIaMUAOMOHAIb», «Pa3MHOXXEHHE SBIJICHBD,
«Pa3MHOXEHUE TUAPBY, «Meno3y», «XpoMocoMmbly, «l'ameroreHnes», «CTpoeHue
SAUIEKIIETKH U crepmaTo3onja», «OCHOBHBIE CTaguu OHTOreHeza», «llpsamoe u
HENpsIMOE pas3BuTHE», «PazBurne MaWCcKoro xyka», «PasBurue capaHum»,
«Pa3Butne nATymKn», «JIBOWHOE OIUIOJOTBOPEHUE Yy LIBETKOBBIX PACTECHUIN»,
«CTpoeHue CeMsiH OJHOJOJIBHBIX U JIBYJOJIBHBIX PACTEHUN», «KU3HEHHBIA LUK
MOPCKOW  KamycThl», <OKW3HEHHBIM [UKI  Mxa», <«KU3HEHHBIM LUK
ManopOTHUKAY, «KU3HEHHBIN LIUKII COCHBD.

OOGopynoBaHHe: CBETOBOM MHUKPOCKOI, MHKpOMpenaparhl SHIEKIETOK WU
CIIEpMAaTO30UJI0B, MOAENb «LIUKII pa3BUTHS JIATYIIKK.

JlaGoparopHasi padora «3ydyeHue cTpoeHHs MOJTOBBIX KJIETOK Ha FOTOBBIX
MHKpOITpEnaparax.

IIpakTnyeckass padora «BrpisBlIeHME NPU3HAKOB CXOACTBA 3apOJbIIICH
MIO3BOHOYHBIX JKMBOTHBIX).

JladbopaTtopHas padora «CTpoeHHe OpraHoB pPa3MHOKEHHUS BBICIIUX
pacTeHun».

Tema 11. I'eHeTMka — Hayka 0 HACJEACTBEHHOCTH U HM3MEHYHMBOCTHU
OpPraHu3MoB

Hctopust craHOBIEHUS W pa3BUTUS TEHETHKHM Kak Hayku. PaGoter T
Menpnens, I'. ne ®pusa, T. Moprana. Ponp oTedecTBEHHBIX YYEHBIX B Pa3BUTHH
reHetuku. Padotel H. K. KonbrioBa, H. Y. BaBunora, A. H. benozepckoro, I'. 1.
Kapneuenko, 0. A. ®duwmnuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. [ 'OMOJIOrMUHBIE XPOMOCOMBI,
aJUIENIbHBIE TEHBI, aJbTEPHATHUBHBIE NMPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs JIMHUSI, TUOPUJIBI, TEHOTHUT, (DEHOTHUII.



OcCHOBHBIE ~ METO/ABl  TEHETHKU: THOPUIOJIOTUYECKUH,  LUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETHYECKU .

JdemoHcTpanuu

[Toprpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasuiioB, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®@ununmuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuiel u cxeMbl: «MeToabl TeHETUKNY, «CXeMbl CKPEITUBAHUS.

Jlabopatopuass paGora «/[po3odmma Kak OOBEKT TEHETUYECKHX
HCCIIEIOBAHUI».

Tema 12. 3akoHOMEpPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBplii 3akoH MeHaens — 3aKoH
ennHooOpa3usi rTuOpuAOB mepBoro nokoneHus. [Ipasuino gomMmunupoBanus. Bropoi
3aKOH MeHnzens — 3aKOH pAacIleIuIeHUs NPU3HAKOB. LluTOonormyeckue OCHOBBI
MOHOTHOPHUHOTO CKpeIBaHusl. [ umore3a YMCTOTHI raMeT.

AHanuzupyroniee ckpemuBanue. [[poMexyTouHbI XapakTep HACIIEIOBAHMUS.
Pacmiennienre npu3HakoB IpU HEMOJIHOM JOMUHUPOBAHUH.

JHuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOT'0
Hacje[oBaHUsA  Tpu3HakoB.  lluTomorumueckue  OCHOBBI  JUTHOPUIHOTO
CKpELIUBaHUSI.

Cuemennoe HacienoBanue mpusHakoB. Pabotelr T. Moprana. CuerneHHoe
HACJICOBAaHUE T'€HOB, HAPYIICHHWE CLEIUIEHUS MEXAYy I'e€HaMH. XPOMOCOMHas
TEOpHs HACIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXAHU3M OIPEAECIEHUS Moa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TeTepOoramMeTHbId MOoJd. | eHeTrnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enotun kak nemnoctHas cucrema. [Inernorponus — MHOXKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIN auienn3M. B3auMoneicTBUe HeaIeNbHBIX TI'E€HOB.
Kommiiementapuocts. Onuctas. [lonumepus.

['eHeTMYECKMIT KOHTPOJIb PAa3BUTHUS PACTEHUM, XKUBOTHBIX M YEJIOBEKa, a
Takke (U3UOJIOTHYECKUX TMPOIECCOB, TOBEACHUS M KOTHUTUBHBIX (PYHKIUH.
['enernueckue MexaHU3Mbl CUMOMOTeHE3a, MEXaHU3MbI B3aUMOJIEUCTBHS «XO35IUH
— Tapa3uT» U «XO3IMH — MHKpoOHOM». ['eHeTmdeckue acmheKThl KOHTPOJS U
M3MEHEHUS HACJICICTBEHHON WH(OPMAIUU B TIOKOJICHHUSIX KIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuier u cxembl: «llepBoiif 1 BTOpO 3akoHbl Menaens», «Tpertuit 3aKkoH
Mennensa», «AHanu3upyroniee cKpemuBaHue», «HemomHoe TOMUHHPOBAHUEN,
«CUemIeHHOEe HacJeOBaHUE TMPU3HAKOB Yy Jpo30duibl», «l'eHeTHKa ToJay,



«Kapuotun 4yenoseka», «Kapuorun apozoduib»y, «Kapuotunm OTHIBD,
«MHOKECTBEHHBIN aljIean3M», «B3auMo1eliCTBHE IT'€HOBY.

OOGopynoBanue: MoJEIb JUISI  JIGMOHCTPAIIMM  3aKOHOB — €IMHOOOPa3Us
rUOpUIOB TIEPBOTO TIOKOJICHHWSI W PACHICIUICHUS TNPU3HAKOB, MOJEIb IS
JEMOHCTpAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHHS MPHU3HAKOB, MOJEIb JJIs
JEMOHCTpAallMM CIIETUIEHHOrO HACJIEJ0BaHUs IPU3HAKOB, CBETOBOM MMKPOCKOI,
MUKporipemnapar: «Jlpo3odumna.

IIpakTuyeckass pa6ora «M3yueHne pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEILIUBaHUA Y APO30(PUITBI».

IIpakTuueckass  padora  «M3ydyeHue  pe3yabTaToB  JUTHOPHIHOTO
CKpEIIUBAHUA Y APO30(PUITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  dopmupoBaHuu (peHoTuna.
N3menumBoCcTh mpu3HAaKkoB. KauecTBEHHbIE M KOJIMYECTBEHHBIE MPU3HAKU. Buasb
M3MEHYHMBOCTH: HEHACJIEACTBEHHAs M HACJICACTBCHHAS.

MopudukaninoHHasT HW3MEHYUMBOCTH. Poimb cpenbl B (opMuUpOBaHHH
MOIU(PUKALIMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
pan u BapuarnmoHHasi kpuBas (B. Horanncen). CpoiicTBa MOau(UKAIIMOHHON
M3MEHYHUBOCTH.

I'eHoTHIIMUECKaAsT M3MEHUMBOCTh. CBOMCTBA FT€HOTUITHYECKON M3MEHUYHUBOCTH.
Bupl reHOTUITHYECKON U3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHas u3MEHYMBOCTH. Meio3 M MOJOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATHUBHON M3MEHUYUBOCTHU B CO3MaHUU
TEHETUYECKOro pa3Hoo0pas3us B Mpejiesiax 0JTHOrO BUIA.

MyranmoHHass HM3MEHYMBOCTh. BHAbl MyTalMii: T€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  UWHAYUUPOBAaHHbIE MyTaluWh. SIepHbIE W
HUTOIIa3MaTudeckue mytanuu. CoMaTHyecKrWe W MOJ0Bble MyTauuu. [IpudnHbI
BO3HUKHOBEHUS MyTauuid. MyTareHbl HW WX BIHWSHUE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOIO TMpoIlecca. 3aKOH TOMOJIOTUYECKUX pPAJIOB B
HacnencTBeHHOW m3meHunBoctu (H.M. BaBuioB). BHesgepHas M3MEHUMBOCTh U
HACJICJCTBEHHOCTb.

Onueenemuxa u 3SNUSEHOMUKA, POJb INUSEHEMUYeCKUx Gaxmopos 6
HACe008aHUU U UBMEHYUBOCMU eHOMUNUUECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanumn

[Toprpersr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmumper w  cxembl: «Buasl u3MeHUMBOCTHY, «MoauduKarnoHHas
U3MEHYHUBOCTH, «KomOuHaTuBHas U3MEHYHUBOCTBY, «Meiio3y,
«OmnonoTBopeHue», «I eHeTndeckue 3a00eBaHus YeI0oBeKay, «Buabl MyTanuii.



OO6opynoBaHue: XKMBble W TepOapHbI€ SK3EMIUISIPbl KOMHATHBIX PAacTEHUH,
pucyHku (dpotorpadum) ;KUBOTHBIX C pa3JIMYHBIMU BUIAMHU U3MEHYMBOCTH.

JlaGopaTopuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHON W3MeHYuBOCTH. [locTpoeHune BapHallMOHHOTO psAa U
BApUALIMOHHOW KPUBO».

IIpakTnyeckas padora «Myramuu y gApo3oduiabl  (HA TOTOBBIX
MUKpOMpenapaTax).

Tema 14. I'eHeTHKa Yesi0BeKa

Kapuornn wenoBeka. MexayHapoaHas IporpaMMa HUCCIEAOBaHUsS T'E€HOMA
yernoBeka.  Meroabl  M3y4YeHUsT ~TEHETMKM  YEJlIOBEKAa:  TEHEaJlOTMYECKUU,
OJIN3HEIOBBIH, LUTOr€HETUYECKUH, MONYJISIIIUOHHO-CTaTUCTUYECKHIA,
MOJIEKYISAPHO-TEHETUYECKHM. CoBpemMeHHOE ONpENIETICHNE TE€HOTHIIA:
ITIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[M11P-ananu3a. HacneacTBeHHble 3a00sieBaHUs YelioBeKa. [ eHHbIE 1 XPOMOCOMHBIE
0o0Je3HM 4YenoBeKa. boJIe3HW C HACNEICTBEHHOW MPEeNpacroNoKEeHHOCTHIO.
3HAYE€HWE MEIUIMHCKON T'€HETHKU B NPEJOTBPAILECHUH U JICUEHUH I'€HETUYECKHUX
3a0oneBaHui 4yenoBeka. MeauKo-reHeTUYecKoe KOHCYJbTHUpoBaHue. CTBOJIOBbBIE
KJIETKU. [IoHATHE «TE€HETHYECKOro rpy3a». JTUYECKUE ACIEKTHI UCCIENOBAHUN B
00J1aCTH peJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KIIETOK.

'enernueckue (akToppl MOBBIIICHHONW UYYBCTBUTEIBHOCTH 4YEJIOBEKA K
(u3NUEeCKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKpY’Karolleil cpeabl. I'enernyeckas
IIPEAPACTIONOKEHHOCTD YENOBEKA K MAaTOJIOTHUSM.

JdemoHcTpanuu

Tabmuier 1 cxemsl: «Kapuotun denoBeka», «MeToapl U3y4eHHUS] T€HETUKHU
yenoBeKkay, «[ eHeruueckue 3a001eBaHUs YETOBEKAY.

IIpakTHuyeckas padora «COCTaBICHUE U aHAIU3 POJOCIOBHOW.

Tema 15. Cenrekuust OpranusMoB

JlomecTuKanusi W CeJIEeKUUs. 3apOoKJICHHE CEIEKIUH W JOMECTHKALUU.
VYuenne H. WM. BaBunoBa o IleHTpax MNpPOUCXOXKIEHUS U MHOrooOpaszus
KYJbTYPHBIX pacTeHui. Ponp cenekuuy B CO34aHMM COPTOB PACTEHUM U IIOPOJ
#uBOTHbIX. CopT, mNOpoma, MmMTaMM. 3aKOH T'OMOJIOTUYECKHX PSAIOB B
HacjaenacTBeHHOM wu3MeHuumBocty H. WM. BaBumioBa, ero 3HadeHue IA
CEJICKITMOHHOU PaOOTHI.

Metoasl ceneKkIMoHHON paboThl. McKycCTBEHHBIM OTOOp: MAacCOBBIM H
VHIVUBUIYaJbHbIN. Ortanbl  KOMOWHALIMOHHOM  cenekuuu.  Mcnbitanue
OpOU3BOAMUTENEH MO NOTOMCTBY. OTOOp MO TEHOTHILy C TMOMOILBIO OLEHKU
¢dbeHoTHma MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMotIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJEKUMOHHOW  paloThl.
PannanmoHHblii 1 XUMHYECKUN MyTareHe3 Kak UCTOYHUK MYTAlMi y KyJbTYPHBIX



dbopm opranuzmoB. HMcmnonb30BaHHE TEHOMHOI'O PEIAKTUPOBAHMUS M METOIOB
pexomOuHaHTHBIX JIHK 17151 monmydeHus ucxoIHOro Marepuana Jijisi CeNeKInu.

[Tonyuenune MIOJIMTUIOUIOB. BuyrpuBunosas rUOpUIU3aIIHSL.
bnuzkoponcTtBeHHOe  ckpenuBaHue, wiau  uHOpuguHr.  HepojcTBenHoe
CKpelluBaHue, Win ayrOpuauHr. ['erepo3uc u ero npuuuHbl. Mcmonab3oBaHue
rerepo3uca B cenekuuu. OtaanénHas rubpuauzanus. [Ipeononenune Oecruionus
MEKBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIUN PACTEHUI U )KUBOTHBIX. «3e1éHas
DEBONIOYUAN.

CoxpaHeHue U U3YyUYEHUE TCHETUUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUU U
UX JUKAX  poaMyed i1 CO3/aHMsl  HOBBIX COPTOB M THOPUIIOB
CENbCKOXO3SMCTBEHHBIX  KYIbTYp. H3yuenue, coxpaweHue u  YHpaeieHue
2eHeMUYeCKUMU pecypcamu CenbCKOXO3AUCMEEHHbIX U NPOMBICA0BbIX HCUBOMHBIX
8 Yensax YAyUueHus Cyuecmeyiomux u co30anusl Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM uyucie ¢ NpUMEHEHUeM COBPEeMEHHbIX MemOoO008 HAYYHbIX UCCLEe008AHU,
nepeoosulx uoell U nepcneKmueHbX MexHoL02UlI.

JdeMoHcTpanuu

IToprpersr: H. U. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, II. IL
Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel 1 cxembl: «L{eHTPBI TPOUCXOKACHUS U MHOT'000Pa3Usl KYJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTMYECKUX PSAJOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«MeTtonpl cenexkiumny, «OTnanéunas rudpuauzanusa», «MyTareses.

JlabGopaTopHas padora «3ydyeHue copToB KyJbTYpHBIX PACTEHUN U MOPOJ
JOMAITHUX KUBOTHBIX).

JlaGoparopHasi padora «3ydueHrue METOJIOB CEIEKIIUU PACTCHUI.

IIpakTnyeckas padora «IIpuBuBKa pacTeHu».

Ikekypeusi «OCHOBHBIE METOABI M JOCTHMIXKEHMSI CEJIEKIMU PACTEHUN U
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOHMCTIBITATEILHBIN y4aCTOK, B TEIUIMYHOE XO34MCTBO, B J1A0OPATOPHIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus ¥ CHHTETHYECKAsI OMOJIOTHSI

OOBEKThI, UCHONb3yeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE W TKaHEBbIE
KYJbTYpBbI, MHUKPOOPTaHU3MBI, ux XapaKTEepUCTHUKA. TpaaunmonHas
OMOTEXHONOTHS: XJICOOMEUEeHNEe, TMONYyYeHUE KHUCIOMOJIOYHBIX IPOIYKTOB,
BuHOzAenue. Mukpobuonornyeckuii cunre3. OOBEKTbl MHUKPOOHOIOTHMYECKHUX
texHoyiorui. [Ipon3BoyicTBO O€nka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOrMil U MHCTPYMEHTOB 1IE€JIECHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJBIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJieprKalllUuX HE BCTPEUAIOIINECS B MPUPOIE OMOCUHTETUYECKHUE MYTH.



Knerounas unxkeHepusa. MeTonbl KyJIbTypbl KIETOK M TKaHEW PacTEHUN U
#*UBOTHBIX. Kpuobanku. Comaruyeckas TUOpuAM3alUg W COMATUYECKUN
smOpuoreHe3. lcnonb3oBaHue TramiouoB B CelIeKUUM pacTeHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumei. HMcnonv3oeanue MOHOKIOHANbHBIX U NOAUKIOHATIbHBIX
aumumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJAOTBOpPEHHE. PeKOHCTpyKuus
AWIEKIETOK U KIOHUPOBAHHME JKUBOTHBIX. METON TpPaHCIUIAHTALMU SIAEP KIIETOK.
Texnonoeuu 0300p08IeHUs, KYJIbMUBUPOBAHUSL U  MUKDOKIOHATLHO20
DA3MHOJNCEHUSA CEbCKOXO3AUCMBEHHBIX KYIbMYP.

XpomMoOocOMHass M TeHHasd WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TE€Ha W
koHcTpyupoBanue pekomonHanTHbIXx JIHK. Co30anue mpanceennvix opeanuzmos.
JlocT>KeHUsT M NEPCHEKTHBBI  XPOMOCOMHOM W TE€HHOM  WHYKEHEpPHUH.
DKOJIOTMYECKHE U 3TUYECKHE MTPOOJIEMBI FTEHHON HH)KEHEPUU.

Meaununckue OuorexHonoruu. [loctrenomuas uudposas meaunuHa. [1LP-
JTMarHoctTuka. MeTaOoJIOMHBIA aHaJIN3, TEHOIEHTPUYECKHUM aHaau3 MpoTeoMa
YeJIOBEKa ISl OLIEHKH COCTOSIHUS €ro 340poBbs. VCHONb30BaHHE CTBOJIOBBIX
kiaerok. TaprerHas Tepanus paka. 3D-OuommkeHepust ans  pa3paboTKu
(yHIaMEHTAIbHBIX OCHOB MEAMIMHCKUX TEXHOJOTHM, CO3aHMSI KOMILJIEKCHBIX
TKaHEH COYETAaHHWEM TEXHOJOTMH TPEXMEpHOro OuonmpuHTHMHra u ckaddonauara
JUISL PELLICHUS 33/1a4 [TEPCOHATU3UPOBAHHON MEAULIUHBI.

Co3nanne BEKTOPHBIX BaKIMH C LENbl0 OOecredeHus: KOMOMHHPOBAHHON
3amuThl oT Bo3Oyaurteneir OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXAHU3MOB
¢yuxuunonuposanust PHK-cogepskamumx BUPYCOB, BBI3BIBAIOIIMX OCO0O OIMACHBIE
3a00sieBaHus YeJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabauub! u cxemsl: «/cnonap30BaHUE MUKPOOPTAHU3MOB B MPOMBIIIIICHHOM
IPOU3BOACTBEY, «KileTouHass nHKEHEPUs», «I €eHHass HHXKEHEPUS».

JlabopatopHas pa6ora «/3ydeHne o0bEeKTOB OMOTEXHOIOT M.

IpakTnueckas padora «[lomyyeHre MOTOUYHOKUCIBIX TPOTYKTOBY.

JKekypeusi «bHOTEXHONOrMA — BaXKHEWIIasi NPOU3BOJAUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHne W pa3BUTHE 3BOJIOIHOHHBIX MNPEACTABJIECHHH B
OnoJioruu

OpomonmonHas Teopuss Y. JlapBuHa. IIpeAnochlIKM BO3HUKHOBEHHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AaearenbHocTh Y. /lapBuHa.

JIB>ky1ue cuibl 3BositoiMu BuaoB 1o Y. JlapBuny (BbICOKasi HHTEHCUBHOCTD
pa3MHOXXEHUSI OpraHM3MOB, HACJIE/ICTBEHHAss M3MEHUMBOCTh, Oopnba 3a
CYIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).



Odopmnenue cunternueckot Teopun HIBomonmu (CTD). HelrpanbHas
teopus HBomtonMu. CoBpeMeHHas HBOJIOIMOHHAS  OWONOrusl. 3HayeHue
HBOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUYU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanuu

IToptpersl: Apucrorens, K. Jlunnen, K. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Krosee, Y. Hapsun, C. C. YerBepukos, U. . HImansraysen, Jx. Xonaein, 1. K.
benses.

Tabmuubr u cxembl: «Cuctema xwuBod mpuponsl (mo K. Jluxuero)y,
«Jlecthuna xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmMupoBaHUs
NPUCTIOCOOJIEHU y pacTeHuid W >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapiipyra nyremectBusa Y. Japsunay, «Haxoaku Y. JlapBunHay, «DopMbl 00pbOBI
3a cymiectBoBanue», «llopoasl romyoOeit», «MHOroobpasue KyiabTypHBIX (GopM
KamycTb», «[1opoapl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsI HOBBIX BHJIOB
(mo Y. [apBuny)», «Cxema COOTHOUICHUSI JBWXKYIIUX CHUJ IBOJIOLUANY,
«OCHOBHBIE MTOJIOKEHUS] CHHTETUYECKON TEOPHUH SBOJIFOLIUN.

Tema 2. MUKPO3BOJIIOIHS U €€ Pe3yJibTAThI

[Tonynsauus Kak 3jieMEHTapHas eIuHHIA 3BOIIOIUU. COBpEMEHHbBIE METO/bI
OLICHKM TE€HETUYECKOr0 pa3HOoOOpa3us W CTPYKTypbl nomynsiui. M3meHenue
reHooHJa TOMYJISIMU KaK DJJIEMEHTApHOE SBOJIONMOHHOE SIBJICHUE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapau, B. BaitHOepra.

OneMeHTapHble (PaKTOphl (IBWXKYIIME CHIIbI) 3BOJIOUMHA. MyTallMOHHBIN
npouecc. KomOunatuBHas u3MeHuuBOCTh. /Jlpelid reHOB — ciydaiiHble
HEHANpaBJICHHbIE W3MEHEHMsI YacTOT ajuieed B momymanusx. O@dext
ocHoBaTens. IDggexm Oymvinounozo eopaviwka. CHudiCEHUE 2eHemUYecKko2o
pasnoobpazus: npuyunsl u ciredcmeus. llpossnenue s¢pgpexma Opetigpa 2enog 6
oonvuwux U manelx  nonyaayusAx.  Murpauud.  M3omAuMs  mOMYIISIUIN:
reorpaduyeckas (MpocTpaHCTBEHHAsI), OMoorudeckast (penpoayKTUBHAs).

EcrecTBennbiit or00p — HampaBistommii ¢akrtop sBomonun. DopmMbl
€CTECTBEHHOI0  OTOOpa:  JIBWXKYLIMM, CTaOWIM3HUPYIOIIMM,  pa3pbIBAIOLINN
(nm3pynTuBHbIi). TlonoBoit or6op. BO3HUMKHOBEHHE M 3BOJIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Ipucnoco0aeHHOCT ~ OPraHU3MOB  KAaK  pe3yiabTaT  MUKPOIBOJIOLHH.
Bo3HukHOBeHHE — mpucrocoOneHuid y — opraHu3MoB.  Apomopdo3sl U
uanoanantauuu. IIpumepsr npucnocoOaeHuil y opraHu3mMoB: MOp(OIOrH4ecKue,
¢usnonornyeckue,  OHOXUMHUYECKHUE,  ToBeAeHUeckue.  OTHOCHUTENBHOCTh
HPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepunm u cTpykTrypa. BuumooOpa3zoBaHme Kak pe3yJjbTar
MUKpO3BONIIOIMHU. M3omauus — kimoueBod ¢aktop BuaooOpazoBaHus. Ilytu u
CIIocoObI BUJ1000pa30BaHUS: aJIONaTPUIECKOE (reorpacduueckoe),



CUMIIATpUUECKOEe  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (NOJIUILTIONAN3ALuS,
rubpuauzanus). JJMTensHOCTh HBOIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBaAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp  o3BoOMOLIMOHHONM OWOJMOrMUM B pa3padOTKE HAyYHBIX METOOB
coXpaHeHHsi OMopa3zHooOpazusi. MUKPOIBOIOINUS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s51eB. MexaHu3Mbl OPMUPOBAHUSI YCTOMUUBOCTA K aHTUOMOTHKAM M CHOCOOBI
OOpBLOBI C HEel.

JdemoHcTpanuu

[Toptpersr: C. C. UerBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTanuoHHass HM3MEHUYUBOCTHY, «llomynsironHas
CTPYKTYypa Buaa», «Cxema MposiBjeHus 3akoHa Xapau—BaiinOepray, «JBuxyiue
CWJIBI DBOJIIOITUNY, «IDKOJOTHYECKasT W30JSAIUS MOMYyJISIHN CEeBAaHCKOU (opemmy,
«l'eorpaduueckasi M30JSIUA  JIMCTBEHHUIBI CHOUPCKOM W JIMCTBEHHMIIBI
naypckoity, «llomyasiiiMOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «Cxema
JICHCTBUSL €CTECTBEHHOTro o0T0opa», «PopMbl OOpHOBI 3a CYIECTBOBAHHEY,
«MHpycTpuanibHpId MenaHu3sM», «OKuBble nckornaempie», «l10KpOBUTENIBCTBEHHA
OoKpacka YKUBOTHBIX», «[Ipenymnpexnaromast OKpacka KUBOTHBIX»,
«Pusnonornueckue aaantauuny, «lIpucnocobJIeHHOCT, OpraHu3MOB U €€
OTHOCHUTENIBHOCTBY», «Kputepuu Buaa», «Buabl-nBoHuKn», «CTpyKTypa BuAa B
npupojae», «CrocoObl BuI000pazoBanus», «l'eorpaduueckoe BUI000pa3zoBaHuE
TPEX BUJAOB JIAHJBIICH», «IKOJOTHUECKOE BHI000pa30BaHUE BHIIOB CHHHUID,
«[Tonumnounael pacreHuin», «KanycTHO-peedHblid THOPUITY.

OO6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Yydelia MTHIL 1
3BEpeil C MpUMepaMu Pa3IMYHBIX MPHUCTIOCOOJICHUM, Yydelna NTUI[ U 3Bepei
pa3HBIX BHJOB, TepOapum pacTeHUN ONU3KUX BHUJIOB, 00pPa30BaABIIHMXCS
Pa3JIMYHBIMU CTIOCOOAMHU.

JlabopatopHass padotra «BblsiBlieHHE H3MEHYMBOCTH Y OCOOEH OJHOro
BUJIAY.

JlaGopaTtopnass  pabora  «lIpucnocobiieHuss  OpraHu3sMOB M HUX
OTHOCHUTENIbHAS LIEI€CO00Pa3HOCThY.

JlaGopaTtopnasi paGora «CpaBHeHHE BHIOB 10 MOP(]OIOTHIECKOMY
KPUTEPHIO.

Tema 3. Maxkpo3Boonus 1 eé pe3yabTaThl

Merongpl HM3y4ye€HMs  MAaKpOAIBOJMIOLMHU. [laJICOHTONOrMYECKHE  METOIbI
uzydeHus odBomouuu. Ilepexonubie ¢GopMbl U (UIOTEHETUYECKUE PSAbI
OpraHHU3MOB.

buoreorpaduyeckue meTonbl m3ydeHus sBomonuu. CpaBHEHHE (JIOPHI U
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obmactu 3emiau. Bunbl-
SHIAEMUKHU U PENUKTHI.



OMOPHOIOTUYECKUE U CPABHUTEIBHO-MOP(OIOTUYECKUE METObl U3Yy4YECHHUS
ABONMIOLMM. ['€HeTHYecKue MEXAaHU3Mbl HBOJIIOLMM OHTOTEHE3a M MOSBJICHUSA
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OpraHbl.
Pynumenrtapuble  opranbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTUYECKHE  METOJIbl  HM3YYEHHs  3BOJIOLHUU.
I'omonoruunsie reHbl. CoBpeMEHHbIE METOAbl MOCTPOEHUS (UIOT€HETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAallUX U SBOJIFOLIUSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuia) BONIONUU. [IpuHyun cmenvl GyHKYUI.
HeobOpatumocTs 3Bomtonnu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIAH.

JdemoHcTpanuu

IToptpersi: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. [ ekkensb.

Tabmunpl 1 cxembl: «DUIOTEHETUUECKUN PsJl JOIIAIn», «APXEONTEPUKC,
«3Bepo3yObie  smepbl»,  «Cterouedans»y,  «Punuodpute»,  «CeMeHHbIE
nanopoTHuKn», «buoreorpaduyeckue 30HBI 3emuny, «Jpeid KOHTHHEHTOBY,
«Penukthy, «HavanbHble cTagud 5SMOPHUOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aHAJOTHYHBIC OpraHbl», «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpHI YEIOBEKa W IMMMMaH3e», «[JaBHbIE
HaTPABJICHUSI IBOIOIHIY, «OO0II1e 3aKOHOMEPHOCTH IBOJIOIIHI.

OOGopynoBaHue: KOJJICKIIMU, TrepOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KHU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxo:kaenne u pasBuTue >KU3HA HA 3emuie

HayuHble rumore3bl NPOUCXOXKIAEHUS KU3HM Ha 3emiie. AOHOreHes u
naHcnepmusi. JloHaydHble TpeaCcTaBICHUsI O 3aPOKICHUU KU3HU (KpEalMmOHU3M).
['unore3a NOCTOAHHOrO CaMO3apOKICHHUS )KU3HU U €€ onpoBepkeHue onbitaMu O.
Penu, JI. Cnannannanwu, JI. [Tacrepa. [IpoucxoxaeHue >ku3Hu U aCTPOOUOTIOTHs.

OcHOBHBIE JTaIlbl HEOPTraHUYECKOU JBOJIIOLUH. [ImanerapHas
(reosoruyeckasi) HBOJIONMSA. XHUMHUYECKasl HBOMIONUSA. AOUOT€HHBINM CHHTE3
opraHnyeckux BeniecTB U3 Heopranndeckux. Omeir C. Mumnepa u I'. FOpwm.
Obpa3zoBanue mnonuMepoB U3 MoHomepoB. KoarepsarHas rumoreza A. W
Omnapuna, TunoTre3a nepBuaHoro 0ynroHa JIk. XomaeitHa, TeHETHYeCKasl TUIIOTE3a
I'. Ménnepa. PuGosumbl (T. Yek) u rumoreza «vupa PHK» V. TI'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKH.

Ucropuss 3emuin u MetoAsl €€ u3ydeHus. VIckomaemble oOpraHU4ecKue
octarku. ['eoxpoHonoruss u €€ wMeronbl. OTHocuTenbHast M aOCONIOTHAs
reoxXpoHosorus. I'eoxpoHonoruueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HavaneHbpie sSTanbl opraHudeckor HBoitonMU. [losiBIieHHE W ABOMIOLUS
NEPBBIX KJIETOK. DBOMIOIUs MeTradonu3ma. BOo3HMKHOBEHHME TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJor MEpBBIX HAa 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThI U 3yKapUOTHI.

[IpoucxoxieHne 3yKapuoT (CUMOMOreHe3). DBOIIOLMOHHOE POUCXOKIEHUE
BUpPYCOB. [IponcxokneHue MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Talbl 3BOJIOIMM BHICIIUX pacTeHuil. OCHOBHbBIE apoMopdo3bl
pacrennii. Bpixox pacrenmit Ha cymy. IlosBieHME CHOpPOBBIX pAacTeHUM H
3aBoeBaHre UMK cymu. CeMeHHble pacTeHus. [IpouCXOXKIeHHE IIBETKOBBIX
pacTECHUM.

OcCHOBHBIE D3Tallbl SBOJNIOIHMH XUBOTHOrO Mupa. OCHOBHbIE apoMop¢o3bl
KUBOTHBIX. BeHackas ¢ayna. KeMOpuiickuid B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TUmoB. llepBbie XOprOBbIE )KUBOTHBIE. JKH3HP B BOJAE. DBOJMIOLMUS MO3BOHOYHBIX.
[Ipoucxoxaenne ambubuii u pentwiuit. [IpoucxoxkaeHue MIICKONMUTAIONIUX |
ntun. [lpunnun  kmoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
IT03BOHOYHBIMH KUBOTHBIMH CYIIIH.

Paszputne xu3HM Ha 3emie MO dpaM U IMEpUOAAM: aApXeEl, IMPOTEPO30il,
najeo3ou, Me3030M, KailHo30i. OOmas  xapakTepucTuka KiuMmMaTta |
reOJIOTMYECKUX IpoueccoB. IlosBieHne M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycjioBUs U BIUSHHUE HA FA30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAaHHUSI — SKOJOTMYECKHE KPHU3UCHI Ipouuioro. IIpuuunel u
CJEICTBUSA MacCOBbIX BbIMHUpaHHil. COBpPEMEHHBIN SKOJIOTMYECKUUA KPHU3HC, E€ro
ocobennoctu. [Ipobiema coxpanenus 6uopasHooOpas3us Ha 3emIie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. IIpuHnumnel kmaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATHYECKNE IPYIIbI OPTAHU3MOB.

JemoHcTpanumn

[Toptpersi: @. Penu, JI. Cnannannanwy, JI. [lacrep, . Y. Meunukos, A. N.
Omnapun, /x. Xonneitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuipl u cxembl: «Cxema omnbita @. Penny, «Cxema onwita JI. [Tactepa mo
U3YYEHUIO CaMO3apoXKIeHHs xku3HuW», «Cxema ombita C. Mwmuiepa, I'. FOpuy,
«OTanbl  HEOPraHMYECKOW  3BOJMIOLMM»,  «[ €0XpOHOJOrMYecKas  IIKajga,
«HayanpHble 3Tanbel OpraHUYEcKON 3BOIIONUNY», «Cxema o0pa3oBaHUS >YKapHOT
nyTéM cumounoreHeza», «Cucrema >KUBOM HpHUpoabD», «CTpoeHue BHpycay,
«Apomopdo3sl  pactenuid», «PuHHOGUTH), «OIHOKIETOUHBIE BOJOPOCIH,
«MHOroknerounsie Boaopociam», «Mxwu», «llanmoporHuku», «l 0J0CEMEHHBIE
pacteHusi», «OpraHbl IBETKOBBIX pacTeHMil», «(CxeMa pa3BUTHSA >KHUBOTHOIO
Mupa», «Apomopho3bl KUBOTHBIX», «lIpocrelimuey, «KHIIEUHOMOMIOCTHBIE,
«Ilnockue (50):37 08 «HIsIeHuCTOHOTHEY, «Pb10BDY, «3E€MHOBO/THBIEY,



«IIpecmbikaromiuecsi», «IItuup», «Mnekonuraromuey, «Pa3BUTHE KU3HU B
apXxeuckou spe», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B
1aJIE030UCKOU 3pen, «Pa3BuTHe )XKU3HU B ME3030MCKOM 3pey, «Pa3Burue Ku3HU B
KailHO30MCKOM 3pe», «CoBpeMEHHasi CUCTEMa OPraHUYECKOTr0 MUPay.

OOGopynoBaHnue: repOapuyd pacTeHHM pa3IUYHBIX OTIENOB, KOJUICKIIUU
HAaCEKOMBIX, BJIQYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3BEpew,
KOJUICKIIUM OKAMEHEJOCTEH, TOJIE3HBIX HMCKOMAEMbBIX, MYJSIKA OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnaa  sga0oparopHas  padora «MoAenuMpoBaHUE  ONBITOB
Mumnepa—tOpu 1o u3yd4eHuto abMOT€HHOT'O0 CUHTE3a OPraHUYECKUX COCAMHEHUMN B
MEPBUYHOM aTMOchepe.

JlabopaTopHasi padora «/3ydyeHue u omnmcaHWe HCKONMAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOB.

IIpakTnyeckas padora «lI3yueHue OCOOEHHOCTEH CTpOEHHUs pacTEHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3yueHre 0oCOOCHHOCTEW CTPOEHHSI TTO3BOHOUYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxaeHune 4yeJJ0BeKa — aHTPOIOIeHe3

Paznensl n 3agaun anTpOnoaoruu. MeToibl aHTPOIIOJIOT UK.

CraHOBIIEHME TPEJICTABICHUN O TMPOUCXOXKICHUM 4YEIOBEKa. Penurnosnbie
BO33peHUsl. COBPEMEHHBIC HAYYHbIE TEOPUH.

CxoacTBo yenoBeka ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOp G OIOruIecKue, AMOPHOJIOTHIECKHUE, (hH3H0IIOr0-OMOXUMHUYECKHE,
noBeneHYecKue. OTINYMS YET0BEKa OT KUBOTHBIX. [IpAMOXO0XKAECHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBUTHE TOJIOBHOTO MO3ra M BTOPOW CUTHAJIBLHOMU
CUCTEMBI.

JIBmkymue cuibl ((hakTOpbl) aHTPOIOreHe3a: OMOIOrHUecKHe, COIHAIbHBIC.
CooTHolieHrne OMOJIOTHYECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOTIOTCHE3E.

OcCHOBHBIE CTaJUM aHTpOIIOreHe3a. PaHHWE 4YelOBEKOOOpa3HbIe O00€3bSHBI
(MPOKOHCYJIBI) M PAaHHUE TTOHTHABI — OOIIUE IIPEIKU YETOBEKOOOPa3HBIX 00€3bsH 1
I0ed. ABCTPAIONUTEKU — JBYHOTHE IIPEAKH JIIOAEH. YeloBeK yMenbli, IepBbIe
V3TOTOBJICHUS OPYAUU TpyAa. YeloBeK NpsAMOXOASIIAN U TEPBbIA BBIXOJ JIOACH
3a mnpenensl  Adpuku. UYenoBek reipenbOeprckuii — - oOmMME  MpenoK
HEaHJIEPTAIBCKOrO YEJIOBEKA U YEJIOBEKa Pa3yMHOro. YesroBeKk HeaHAepTalbCKUM
Kak BHJ JIIOJAEH XOJOAHOTO KiMmarta. YeloBEeK pa3yMHbI COBPEMEHHOI'O THIIA,
JICHUCOBCKUW YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a nmpenenamu AQpuku.
[Taneorenerrka v najeoreHOMUKA.



DBOJIOLKS COBPEMEHHOTO 4enoBeKa. EcTecTBeHHBbI OTOOp B MOMYNSIUSAX
yenoBeka. MyTalMoHHBIN Tpouecc U noiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, mMurpanus u «3GQexkT ocHoBaTeNs» B MOIYJISIUIX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckne pacel. [lonarne o pace. bosbmme pacel: eBponeouaHas
(eBpasmiickas),  aBcTpajo-HerpoujHasi  (dKBAaTOpHAJIbHAS]),  MOHIOJOMIHAS
(a3maTcko-amMepuKaHcKas). Bpemss u myTH paccelieHHs YeloBeKa MO IUIaHETe.
EnuHacTBO  4yenoBedeckux — pac.  HayduHas  HECOCTOSTENBHOCTH  pacu3Ma.
[IpucnocoO0NeHHOCTh YENOBEKa K pPa3HbIM YCIOBUSIM OKpYXKAlOLIEH Cpeabl.
Bnusnue reorpadguueckoil cpeabl U apeiida reHOB Ha MOpPQOJIOTHI0O U
(U3HOIOTUIO YEIOBEeKa.

MexauciuIInHapHble  MeToAsl B (u3udeckod  (OMOIOTHYECKON)
AQHTPONOJIOTMM.  OBOJIOLMOHHAS ~ AHTPONOJOTMS W IMAJIEOAHTPOIOJIOTHS
YEJIOBEYECKUX NOMYJISAUN. bHOCOLManbHbIE UCCIENOBAaHUS MPUPOABI YEIOBEKA.
NccnenoBanre KO3BOTIOMMH OUOJIOTHYECKOTO M COLUATIBLHOTO B YEIIOBEKE.

JdeMoHcTpanuu

[Toptperst: Y. {apBun, JI. JIuku, A. . Pornackuii, M. M. I'epacumos.

Tabnuupl u cxembl: «MeTobl aHTPOMONAOTUNY», «[ 0JTOBHOW MO3T YEIOBEKAY,
«YenoBekooOpa3Hbie 00€3bsHB», «CKeNer 4YenoBeKa M CKEJNeT IMIUMIIaH3e»,
«PynMMEHTHI U aTaBU3MbIY, «JIBHKYIIUE CUIIBI aHTPONOT€HE3a», «IBOJIIOLIMOHHOE
IpEBO  4eloBeKa», «ABcTpaimonuTek», «UenoBek  ymenslii», «Yenosek
NPAMOXOIAIINNY, «JleHncoBckuid yenoBek» «Heanaepranpub», «KpomMaHbOHIBIY,
«IIpenku yenoBekay, «ITanbl SBOJTIOIUU YEIOBEKA», «Pachl YeIOBEKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTEH, IPeIMETOB  MaTepuaibHOU
KyJIbTYyphl ~TPEAKOB 4YeNoBeKa, penponaykiuu (pororpadmm) KapTuH C
MUDOTOTUUECKUMU ¢ OUOJEHCKUMU CIOKETaMU TPOUCXOXKJCHUS 4YeJIOBEKa,
doTorpadgun HaXOJOK UCKOMAEMBIX OCTATKOB YEIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YelnoBEeKa M 4epena IIMMIIAH3€, MOJENb KUCTH 4YEelIOBEKa M KHUCTH
HIMMITaH3€, MOJEIN TOPCa MPEIKOB YEIOBEKA.

JlaGopaTopnasi pabora «lI3yueHne ocoOEHHOCTEW CTpOEHUS CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTHueckas padora «/3yyeHre S3KOJOTMUYECKUX aJaNTallli 4eTOBEKay.

Tema 6. Jxojoruss — HayKa O B3aHMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CUCTEM C OKPY:KaIleil cpeaoi

3apoxzeHue u pa3BuTue dkojoruu B Tpynax A. ['ymGonbeara, K. @. Pynse,
H. A. CesepuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3agauu
sKoJ0ruu. CBS3b IKOJIOTUU C APYTUMH HAYKAMH.



Mertonbl 3konoruu. IloneBbie HaOMOAEHHS. DKCHEPUMEHTHI B HKOJIOTHU:
OpUpOAHbIE UM JlabopaTopHble. MoJenupoBaHUE€ B HKOJIOTUU. MOHUTOPHUHT
OKpY’Karoliel Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00ATbHBIH.

3HaUYE€HHWE SKOJIOTMYECKUX 3HAHMM JJI1  4YeJIOBEKa. JKOJIOTMYECKOe
MHPOBO33pPEHNE KaK OCHOBA CBS3EM 4enoBedyecTBa C npuponor. dopmupoBaHue
AKOJIOTMYECKON KYIbTYpPbI U SKOJIOTMYECKOM IPAMOTHOCTH HACEIEHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. Ceseprios, 3. 'ekkenp, A.
Tencnu, B. H. Cykaués.

Tabnuupel u cxemsbl: «Pazgensl skomorun», «Meroasl skonoruny, «Cxema
MOHUTOPHHTA OKPYXKAKOIIEH CpEeNbI».

JlabopaTtopHas padora «3yuenue METOJI0B DKOJIOTUYECKHX
HCCIIETOBAHUI».

Tema 7. Opranusmsbl U cpea 00UTaHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH uxX aencTus. Kinaccudukarms
AKOJIOTHYECKUX (DaKTOpPOB: abMOTHYECKHE, OMOTHYECKHUE, aHTpororeHHsie. Oomue
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruueckux ¢akropos. IlpaBuno munumyma (K.
Mnpenrens, 0. JInOux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

AlGuotnueckue dakrtopel. CBeT Kak dKonorudeckuid (axrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOIO CIIEKTpa HAa OPTraHU3Mbl. DKOJIOTHYECKHE TPYIIIBI
pPacCTEHHMII W JKMBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHUrHaiibHas pojib CBETa.
DoTonepruoanu3M.

Temneparypa kak »3konorudeckuit (axrop. JleiicTBue TemriepaTypbl Ha
opranu3Msbl. [1oMKHUIOTEpPMHBIE U1 TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocth kak skonorudeckuii ¢axkrtop. IlpucmocobneHuss pacTeHuil K
nojJiepaHuio BogHoro OanmaHca. Kmaccugukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOIO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
IyOMHHAasT  MOANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
OCOOEHHOCTH cCpeln oOuTaHus opraHu3MoB. [lpucrnocoOneHuss OpraHu3MoOB K
JKU3HM B Pa3HBIX Cpenax.

buomornueckne putMbl. BHemHue u BHyTpeHHHE PUTMbI. CyTOYHBIE U
roJu4yHble pUTMbL. [IpUCOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH JKU3HU.

XKuznennsie ¢Gopmbl opranusmoB. [lonstue o Ku3HEeHHOH (opme.
XKu3zHennsie GOpMBI pacTEHUI: AEPEBbs, KYCTAPHUKHU, KYCTAPHUYKH, MHOT'OJIETHUE



TpaBbl, OJHOJIETHUE TpaBbl. JKu3HeHHbIe (OPMBI JKUBOTHBIX: THAPOOUOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

bunornueckue (bakTopHI. Buner OMOTHUUYECKUX B3aMMOJIEICTBUMN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOHO03 U ero gopmel. Ilapazutusm, koonepanus,
MyTYajlu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxjaeOHn4ecTBo). Herpoduueckue
B3auMoOjieHcTBUS  (Tommueckue,  (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aMMOJACHCTBUU Il CYIIECTBOBAaHUS OpPraHU3MOB B Cpele
oboutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdemoHcTpanuu

Tabmuupl 1 cxeMbl: «Okonoruueckue (axkrope», «CBETOBOM CIEKTpPY,
«DKOJIOTHYECKHE TPYIIbl )KUBOTHBIX MO OTHOIIEHHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJIOJIHOKPOBHBIE 3>KUBOTHBIEY», «DuU3noONIOrHUecKue aganTaluu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpPraHu3MOBY», «buoIOrMYecKrue pPUTMBI»,
«Kuznennoie  QopMmbl  pacTeHuid», <«OKuszHeHHble  (POPMBI  KMBOTHBIX,
«DKocucTeMa MHUPOKOIUCTBEHHOTO Jieca», « IKOCHCTEMa XBOMHOTrO Jiecay, «llenun
nUTaHus», «XunHudectBoy, «llapasutusm», «KonkypeHmus», «CumMOno3»,
«KoMmmeHcanuzmy.

OOGopynoBaHue: repOapuu pacTeHUHW U >KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BJIUSTHUIO PA3JMYHBIX OKOJOTMYECKUX (PAKTOpOB, Trepdapuu CBETOIIOOMBBIX,
TEHEMIOOMBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIIOOMBBHIC, TCHEIIOOWBBIC U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PAaCTEHUs, repOapuu U KOJUIEKIIUHU TEIUTOII0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX PACTEHUM, Yyyena NTHULl U 3Bepel, repdapuu
pacTeHull, OTHOCSIIMXCA K rurpoduraMm, kcepopuram, mMe3opuTaM, KOMHATHBIC
pacTeHusl TAaHHBIX TPYIIMN, KOJJIEKIIMH KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repOapu Y KOJUICKIIMM pACTEHWH ¥ OIKUBOTHBIX, OO0JaNaOIIMX YepTaMu
MPUCHIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUM KU3HM, repObapuu u
KOJUIGKIIMM PACTEHUN W KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POpPM, KOJUICKIIUU
KUBOTHBIX, YYACTBYIOUIUX B PA3TMUHBIX OMOTHUECKUX B3aUMOJCHCTBUSX.

JlabopaTopHasi padora «BwisBIeHHE TPUCTIOCOOJICHUI OpPraHU3MOB K
BJIUSTHUIO CBETA.

Jlabopatopnass padora «BpisiBIeHHE MPUCIOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlaGopaTopnass pabGora «AHATOMHYECKHE OCOOCHHOCTH pacTeHHl U3
pPa3HbIX MECT OOUTAHUS».

Tema 8. Iko10rust BUIAOB M NOIMYJIALUH

OKOJIOTUYECKHE  XapaKTePUCTUKU  MOIMYJISLIHH. [Monynsiumsa ~ Kak
ouonornyeckas cuctema. Poinb HEOAHOPOAHOCTH cperbl, GU3nIecKux 6apbepoB U
0COOEHHOCTEN OMOJIOrMU BUAOB B (POPMUPOBAHUU NPOCTPAHCTBEHHON CTPYKTYpBI
nomyisiuuid. OCHOBHBIE MOKa3aTead MOMYJSLUUU: YHUCIEHHOCTb, IJIOTHOCTb,



BO3pacTHAasT W TMOJOBasg CTPYKTYypa, POXKIAAEMOCTb, NPHUPOCT, TEMII POCTa,
CMEPTHOCTb, MUT PALIU.

DKosioruyeckas CTpykrypa nonyiasiudd. OUeHKa YHMCIEHHOCTH NOMYJISLNU.
JluHamuka nonyadauuu U €€ peryisuus. buoTHYecKuid NMOTeHIHMAT MOMYJISLHH.
MonenupoBaHue TMHAMUKA MONYJIAIUU. KpuBbie pocTa YMCIEHHOCTH MOMYJISLHH.
KpuBble BbDKMBaHUsA. Perynsiiuys YWCICHHOCTH MOMYJSLUNA: poiib (PAKTOPOB,
3aBUCAIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTUYECKUE CTPATETUH BUAOB (I- U
K-ctparerun).

[Tonsitue 00 sKojOrMyeckoil Humie Buaa. MecrooOuranue. MHoOromepHas
Mozenp sKojmormdeckom Humm JIxk.M. XarumHcona. Pa3Mmepbl 3KOI0rMuecKou
Huu. [loTeHunanbHas U peain30BaHHAs] HULIU.

Bun kxak cucrema nomynsuuid. Apeansl BUAOB. Buabl M X KU3HEHHbIE
CTpaTeruu. JKOJIOTMYECKUE JKBUBAJICHTHI.

3aKOHOMEpPHOCTH TMOBEAEHUSI M MUIrpalMil KUBOTHBIX. buonoruueckue
WMHBA3UU YY>KEPOJHBIX BUIOB.

JdeMoHcTpanuu

IToptper: k. Y. XaTuyuHCOH.

Tabmuupl M cxembl: «IKOJIOTMYECKUE XApAaKTEPUCTUKU MOMYJISLUN,
«IIpocTpaHCcTBEHHass  CTpyKTypa  mnomnyiasuuum», «Bo3pacTHble  mHpaMuabl
nomynsauun», «CKOpOCTh  3aceleHus IOBEPXHOCTHM 3€MJIM  Pa3IMYHbIMHU
opranuzmamny, «Mojenb 3konorudeckort Humu [[x. M. Xaruuaconay.

OG6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKITUN KUBOTHBIX.

Jlabopatopuass  padora  «[IpucmocobieHuss ceMsH  pacTeHUd K
PACCEICHUIO».

Tema 9. JDKoJ0rus COO0IIECTB. JKOJOTrHIeCKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3u MexIy
OopraHu3MaMu B OHOIEHO3E.

OxocucrteMa kKak oTkpbiTas cuctema (A. [Ix. Tencnu). OyHKIMOHAIbHBIE
OJIOKM OpraHu3MOB B SKOCHUCTEME: TMPOIYIEHTbI, KOHCYMEHTBI, PEIYILEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u ceTu. AOuoTHYECKHE OJOKH
skocucteM. [10uBbI 1 Wbl B AKOcHcTEMax. KpyroBopoT BEMIECTB U MMOTOK 3HEPTUU
B DKOCHUCTEME.

OcHOBHBIE ~ TIOKa3aTenu  3KocUCTeMbl. buomacca u  mpoaykuus.
DKOJOrMY€eCcKHe MUPaAMUIbI Yucen, OMOMACChl U SHEPTHH.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpouxu. DPuyxmyayuu.
HanpaprienHble 3aKOHOMEpPHBIE CMEHBI COOOIIeCTB — cykueccuu. [lepBuunbie u
BTOPHYHBIE CYKIIECCUM W HX MPUYMHBIL. AHTpONOI€HHbIE BO3JAEHCTBHS Ha
cykueccuu. KnumakcHoe coobuiectBo. bruopaznooOpasue u MoinHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYUBOCTH COOOILIECTB.



[IpupoaHbIe YKOCUCTEMBI. JKOCUCmEMbl 03EP U peK. IKocucmemvl Mopeu u
oKeano8. IKocucmemvl MYHOp, 1€CO8, Cmenell, NyCMmbitb.

AHTpPONIOTEHHBIE 3KOCUCTEMBI. ArposkocucTtema. ArporeHo3. Paznuuus
MEXIy aHTPOIIOT€HHBIMH M MIPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opomckas
dnopa u dayna. CuHaHTpomM3alusi TopoAckoll ¢aynbl. buonornueckoe wu
XO03SIUCTBEHHOE 3HAYEHNE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aK0OHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUII OPTaHU3MOB B
sKocucTemMax. Ponb Kackaonozo 3gghexma u 6uU008-30uhpukamopos (Kiouesvix
6U008) 6 hyHKYUOHUpOoBanuu 3Kocucmem. IlepeHOC IHEPTUM M BEIIECTB MEXKIY
CMEXHBIMH 3KOCHCTEMaMH. Y CTOMUYMBOCTh OPTaHU3MOB, MOMYJISALHUA U YKOCUCTEM
B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030eticmeusi 3GepA3HeHUll pPA3HbIX munos Ha
CYOOP2aHUBZMEHHOM, OP2aAHUIMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbl  9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUSL.
MeTo1010T U MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX 9KOCHCTEM.

JdemoHcTpanuu
[Toptper: A. 1. Tencinn.
Tabmuuet u  cxembl:  «CTpykrypa  OuoneHo3a»,  «9KOcHCTEMa

MIUPOKOIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jjecay, «DyHKIMOHAIbHbBIC
TPYNIBI OPTAaHW3MOB B 3KOcHCTeMe», «KpyroBopoT BEHIECTB B IKOCHCTEMEY,
«lenu nutanus (macTOUIIHAS, AETPUTHAS)Y, «IKOJIOTHUECKAS] MUPAMUIA YHCEID,
«QKonoruyeckas nupamua OMoMacch», «IKOJOrMYecKas MUpaMUia SHEPTUM,
«O0pazoBanue 6onotay, «[lepBuunas cykieccusi», «BoccTaHoBIeHHE Jieca TOCIe
nokapay, «IKOCUCTEMa 03epay, «ATporeHo3», «KpyroBopoT BEMIECTB M TOTOK
SHEPTUU B arporeHose», «l[IpuMepsr ypooskocucTeMy.

OO6opynoBanue: repdbapun pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydella MTHIL U
3Bepeid, repOapuu KyJIbTypHBIX M TUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydeHue u onucanue ypOoodIKOCHCTEMBI.

Jlabopatopuass padora «/3ydeHue pazHOOOpa3usi MEIKHUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCHCTEMAX).

IKCKypcusi «IKCKypcHsi B TUIUYHBIN OMOreoieHo3 (B 1yoOpaBy, Oepe3HsK,
eJIbHUK, Ha CyXOAO0JIbHBINA WU MOMMEHHBIN JIYT, 03€pO, OOJIOTO)».

IKCKypeHusi «IKCKypCHsl B arposKocucTeMmy (Ha Mojie WIM B TEIIMYHOE
XO35UCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buocdepa — oOmiernnanerapHas o0osiouka 3emiid, € CYIIECTBYET WU
CyIleCTBOBaJa XKU3Hb. PazBuTue npeacrasieHuiit o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Obsnactu 6uochepst u e€ cocran. JKupoe
BelecTBO Ouocdephl U ero PyHKINH.

3aKOHOMEpPHOCTH cyliecTBOBaHusl Ouocdepsl. OcodeHHOCTH OnMocdepsl Kak
rio0anbHON 3KocHucTeMbl. JlMHaMuyeckoe paBHoBecue B Ouocdepe. KpyroBopotst
BELIECTB U OMOreoXMMHUYECKUE HUKIIBI (yriepoaa, a3ora). PUTMHUUHOCTB sSIBIEHUI
B Ouocdepe.

3oHanpHOCTh Ouochepsl. [lonstue o Omome. OCHOBHBIE OWOMBI CYIIH:
TYH/pPa, XBOWHBIE Jieca, CMEUIAHHbIEC U IIIUPOKOJIUCTBEHHBIE JIECa, CTENH, CABAHHBI,
MyCThIHU, TPOMUYECKUE JIeCa, BEICOKOTOpbs. KiinMmart, pacTUTENbHBINA U KUBOTHBIN
MUpP OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KMBBIX CUCTEM, OLICHKA UX PECYPCHOI0 MOTEHIaja 1
o6nochepHbIX PyHKINN.

JdemoHcTpanuu

[Toptpers: B. . Bepnanckuid, 3. 3rocc.

Tabmuier u cxembl: «['eocdepsr 3emnn», «KpyroBopor azora B mpupoje»,
«KpyroBopor yrinepoga B mnpuponae», «KpyroBopoT KuCIOpoJa B MPUPOJIEY,
«Kpyrosopor Boabl B npupoae», «OcHOBHbIe OMOMBI cymny», «Knumatuyeckue
nosica 3emnn», «Tynapa», «Tailra», «Cmemannsiii gec», «LIMpokoInCTBEHHBIN
necy, «Crenby, «CaBannay, «llycTeinsy, « Tponudeckuit gecy.

O6opynoBaHue: repObapuu pacTEHUH Pa3HbIX OMOMOB, KOJUICKIIMH )KHBOTHBIX.

Tema 11. YestoBek M OKpyKa0IIasi cpeaa

DKOJIOTUYECKHE KPU3UChI M WX NpUYUHBL. Bo3jelcTBue deloBeka Ha
o6uocepy. 3arps3HeHue BO3AYIIHOW cpenbl. OxpaHa Bo3ayXa. 3arpsi3HEHUE
BoAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne nouBsl. OxpaHa
MMOYBEHHBIX pecypcoB. I3MeHeHune KiuMara.

AHTpPONIOT€HHOE BO3JICMCTBUE HA PACTUTEIbHBIA U KUBOTHBIA MHUp. OxpaHa
PACTUTENIBHOTO U >KMBOTHOrO MHpa. OCHOBHbIE MPUHILHUIBI OXPAHbI MPUPOIBI.
Kpacasie kHuru. Ocob0o oxpanseMble mnpupoansie Tepputopun (OOIIT).
Borannueckue caibl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOIO DPA3BUTHUSL UEJIOBEUECTBA U MPUPOJIBI.
PanvonanbHOe  MPUPONONOJIB30BAaHUE U COXpaHEHHWE  OMOJIOTMYECKOro
pazHooOpasust 3emian. OOmME 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJIOTHYSCKHUX
Kpr3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOSATHBIE IOCIIEACTBU.

Pa3zButne METOIOB MOHUTOPUHTA PAa3BUTHUS  OINACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvie ucciedo8aHus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCNnoCcoOHOU dHepeemuke. buonocuueckoe pasnoobpasue u buopecypceoi.
Hayuonanvnvle ungopmayuonnsvie cucmemsi, obecneuusaiowjue O00CMyn K
ungopmayuu no cocmoAHuro OmMOenbHbLIX 6U008 U kocucmem. OcHoGvl



aKopeadbunumayuu IKocucmem U cnocoboos 60pvbOLl ¢ OUONOBDENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuiet w  cxembl:  «3arpsisHeHHE  aTMocepbl»,  «3arps3HeHHe
ruapocepb», «3arpsizHeHHe 1ouBbl», «llapHuKOBBIA 3pdekT», «Ocodo
OXpaHsieMbl€ MPUPOJIHBIE TEPPUTOPUNY, «MOAEIN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpaguu OXpaHsSEMbIX pPACTEHUM M KUBOTHBIX KpacHoi
kHuru Poccurickon @enepanuu, KpacHol KHUTY pernoHa.



IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPE/THEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJIbTaTaM OCBOCHHUS
OOyYalOIIMMHUCSL TPOrpaMM CpeIHEero oO0IIiero oOpa3oBaHUA: JIMYHOCTHBIE,
METaIpPEIMETHBIE U PEIMETHBIE.

B cTpykType MMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMMbl MO OHOJIOTHHI
BbIJICJIEHBI CIEAYIOIINE COCTABIISIIOUIME: OCO3HAHUE OOYYaAIOIIMMUCS POCCUICKON
IPKJAHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENETeHUI0, Haluyue Mmomusayuu K OOY4EHUIO  OHMOJIOTHH,
yenenanpasieHHoe pazeumue BHYTPEHHUX YOEXKIEHUH JHMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPaAUIUi Pa3BUTUS OHOJIOTMYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCSl PYKOBOJACTBOBATHCS B CBOCH
NEATETbHOCTH 1EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYIIMMHU CHUCTEME
OMOJIOrMYECKOro  OOpa3OBaHUS, Haluyue  HNPABOCO3HAHUSA  DKOJOTUUECKOU
KYJIbTYPbL, CHOCOOHOCMU CMABUNMb LIETU U CTPOUTH KUZHEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrpaMMbl IO OUOJIOTHH JTOCTUTAOTCS
B CIMHCTBE YYEOHOW H BOCIHUTATEIHHOW JEATEIHHOCTH B COOTBETCTBHHM C
TPAJUIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSMH, MPUHATHIMU B OOIIECTBE NpaBWIaMU U HOPMaMHU
MOBEACHUSI U CIOCOOCTBYIOT TMPOIECCaM CAMOIIO3HAHMS, CAaMOBOCHHMTAHUS U
CaMOpa3BUTHUS, pa3BUTUS BHYTPEHHEH TMO3MIMH JIMYHOCTH, MATPUOTU3MA U
YBOKEHHS K 3aKOHY U MPABOMOPAJIKY, YETOBEKY TPyJa U CTaplieMy MOKOJIEHUIO,
B3aUMHOI0 YBA)KE€HHSA, OEPEKHOIO OTHOIIEHUS K KYyJbTYpHOMY HAacleIuI0 U
TpaAuLUsIM MHOTOHALIMOHAJIILHOrO Hapoxa Poccuiickon denepauuu, npupone u
OKpYyXarollen cpese.

JInuHOCTHBIE pE3yNbTaThl OCBOEHUS ydeOHoro mpeamera «buonorus»
JOJKHBI OTPa’kaTh FTOTOBHOCTh M CLIOCOOHOCTh O0YYAIOIIMXCS PYKOBOACTBOBATHCS
chOpMHpPOBAHHOM BHYTPEHHEW MO3ULIMENH JMYHOCTH, CHCTEMOW IEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHUX  YOCXKIECHHUH, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOrO OOIIECTBA, PACIIMPEHUE KUZHEHHOI'O
OIbITA U ONbITA JAEITEIBHOCTU B MPOILECCE pealn3alld OCHOBHBIX HAIpPaBICHUMI
BOCIIUTATENIbHON JEATENbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUKA 00YYaIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOI' 0 4JIEHA POCCUIMCKOr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLUMOHHBIX IpaB U OOS3aHHOCTEH, YyBaXeHUE
3aKOHA U MPaBOMOPSAJIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKON JEATEIbHOCTH IPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIIEHWH YYCOHBIX M TMO3HABATEIbHBIX 3aJ1au, BHITTOJIHEHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSITh COOCTBEHHYIO TO3WIIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBaTh B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHUBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCXKICHUSMH, KYJIbTYPHBIMHA IIECHHOCTSIMU U
COIIMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOILIECCE COBMECTHOI'O BBIMNOIHEHUS
y4eOHBIX, T[O3HABATEIIbHBIX M MCCIEAOBATENbCKUX 3a/ad4, YBaXXUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB TPH OOCYXJICHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPIKAHNS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJOHTEPCKOMN JEATENBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIMTAHUA:

c(hopMHUPOBAHHOCTH POCCUNCKOMU IPaXKIaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH MEpE.
Ponunol, ropmoctm 3a cBoM Kpal, CBOXO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIJIOE ¥ HACTOSAIIIEEe MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIIEIUIO U MaMATHUKAM MIPUPOJBI,
JNOCTH>KEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIGHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HA4YCHUS] OWOJOTUM B TO3HAHWU 3aKOHOB
IIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOT 0 OOIIEeCTRA;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amuTte (OTedecTsa,
OTBETCTBEHHOCTH 3a €ro Cynb0y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

OCO3HAaHUE TYXOBHBIX IEHHOCTEW pOCCUNCKOTO HApO/1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMUYUBOTO Oy IYIIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIMTEISIM, CO3[JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaIuLusAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIOUYas ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIIECHU;

MOHUMAaHKE YMOIIMOHAIBHOTO BO3/ICUCTBUS KUBOM MPUPOILI U €€ [IEHHOCTH;



FOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnutaHusi, (POPMHUPOBAHMS KYJILTYPbl 310POBbS H
IMOIMOHAJBLHOIO 0J1aroNnoJIyYusi:

MOHMMAaHWE W pealM3alus 3J0pOBOr0 M 0Oe30macHoro obpaza XU3HU
(3mopoBoe  TMTaHUE, COOJIOJICHUE TUTMEHUYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM U OTHAbIXa, peryiaspHas ¢uznueckas
AKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3HUECKOMY U NICUXUYECKOMY 3/10POBbIO;

NOHMMAaHUE I[EHHOCTH TMPaBWJI HHIWBUIYAIBHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEJIEHUS B CUTYAIIUSX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE MOCIEICTBUI U HENPHUATHUS BPEIHBIX NPUBBIUEK (yHOTpeOJCHUS
AJIKOT0J1s1, HAPKOTUKOB, KYPEHHUS);

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHMIIMUPOBATh, MJIAHUPOBATH U CAMOCTOSATEIIBHO
BBITIOJIHATH TaKyIO JAESITEIbHOCTD;

UHTEpEC K Pa3IMuHbIM cdepaM NpodhecCHOHAIBHON JEATENbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W peaTn30BBIBATh
COOCTBEHHBIE KU3HEHHBIE TUTaHbI;

FOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHIO W €amMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMS

AKOJIOTMUECKHU 11eJIECO00pa3HOE OTHOIIEHUWE K TMPUPOJ€ KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIILIEHUE YPOBHSA OKOJIOTMYECKOM KYJIbTYphl: MPUOOpPETEHUE OIbITa
IUITAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX [OCHEACTBUMA IS
OKPYXaKUIEH CPEIbL;

OCO3HAHUE TJ100AILHOrO XapakTepa IKOJIOTMYECKUX MpoOJieM U MyTel X
pElIeHMUS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpUOOpETaeMble TMPU U3YyYEHUU OUOJIOTHHU
3HAHUSI M YMEHHUSI TpU pElIeHUH NpoOJeM, CBS3aHHBIX C palUOHAIbHBIM
IPUPOJIONOJIL30BaHNEM  (COONIOJICHHE  TpaBWI  TOBEJAEHUS B MPHUPOJIE,
HANpaBJIICHHBIX Ha COXPAHEHHE PAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHIIOB,
IKOCHCTEM, Orocdepsl);

AKTUBHOE  HENPHUATUE JEWCTBHUM, NPUHOCAIIMX BPEH  OKpPYXKaroUeu
MPUPOJIHON Ccpelle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSTHBIE SKOJIOTMYECKUE
NOCJIECTBUSA MPEANPUHUMAEMBIX ACHUCTBUHN U MPEIOTBPAILATh UX;



HAJIMYKE PAa3BUTOTO 3KOJIOTMYECKOr0 MBIILUIEHHUS, IKOJIOITMYECKON KYIbTYpHI,
OIIbITa JESTENbHOCTH JKOJIOTMYECKOU HaIIPABJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATBHCSI MMM B ITO3HABATEJIbHOM, KOMMYHHMKaTUBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOM EATEIbHOCTH 3KOJOrMYECKON
HaIpaBJIE€HHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHW U OOIIECTBEHHOW NMPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIEr0 OCO3HAHUIO CBOET'0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOM M YMTATEIbCKOW KYJIBTYPBI KaK CpEACTBa
B3aUMOJICHCTBHSI MEXY JIFOABMU U IO3HAHUS MUPA;

MOHUMaHUE creuu(UK OHOJOTMM KaK HayKH, OCO3HaHUS €€ poilu B
(OpMHUPOBAaHUU PALMOHAIBHOIO HAYYHOI'O MBILUIEHUS, CO3JaHUU LIETOCTHOTO
npe/cTaBlieHus 00 OKpYKalolleM MHpE KaK O €IUHCTBE MPUPOJIbI, YeJIOBEKa U
obmiecTBa, B IO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpodieM
COXpaHEHUs IPUPOJAHOIO PABHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIM3AIMU:
oOecrieyeHuss HOBOIO YpPOBHS DPA3BUTHUS MEIUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pellaTh PECcypcHble  NpoOJIeMBbl  pa3BUTHUS
YeJI0BEYECTBa, NOMCKA MyTeH BBIXOJA U3 III00aJbHBIX SKOJIOTMYECKUX MPOOJIeM U
oOecrieyeHusi  mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
MCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYyYEHUH OHMOJIOrMUECKUX 3HAaHMW B LEJAX
MOBBIIICHUST OOWIEH KYJIbTYphbl, €CTECTBEHHO-Hay4YHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIILHOW I'PaMOTHOCTH OOydaromuxcs, GpopMupyemon
IpY U3Y4EHUN OMOJIOTHUH;

NOHMMAaHHUE CYIIHOCTU METOJOB IO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJy4aeMble 3HAHUS I aHajliu3a u
OOBSICHEHHUS SIBICHUU OKPYXAIOLIEro MUPa U MPOUCXOIAIIUX B HEM M3MEHEHUH,
yMEHHE JiedaTb OOOCHOBAHHBIE 3aK/IIOUYEHHS HAa OCHOBE HAay4HbIX (PaKTOB H
MUMEIOIUXCS JaHHBIX C IEJIBI0 TIOJY4YEHHsI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIONB30BaTh OWONIOTMYECKUE 3HAHMS MJIf
pelieHus Npo0JieM B peaibHbIX KU3ZHEHHBIX CUTYaIIHX;

OCO3HAHME ILIEHHOCTH HAYYHOM JEATEIbHOCTH, INOTOBHOCTH OCYLIECTBIISTH
IIPOEKTHYIO U MCCIIEN0BATENBCKYIO AEATENbHOCTh HHINBUIYAIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTb K  HENpPEPhIBHOMY  OOpa3OBaHUIO U
caMoO0Opa30BaHNI0, K AKTHUBHOMY MOJYYEHHUIO HOBBIX 3HAHUW TO OHOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMU MTOTPEOHOCTSAMU.



METANPEIAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3ybTaThl OCBOEHHs ydueOHoro mpeamera «buomorus»
BKJIFOYAIOT: 3HAauMMble g (OPMHPOBAHUS MHUPOBO33PEHUSI OOYYaAIOIIHUXCSA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHUS, OTpa)Xarouue
[EJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEUU(PHUKY METOJ0B TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIrUs, SIBIEHHUE, MPOLECC,
CUCTEMA, Hay4yHbI ()aKT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCCJEIOBaHUE,  HAONIOJEHHE, U3MEpPEHUEe, OKCHEPUMEHT U  JIpyrue);
yHUBEpCAJIbHbIe Yy4eOHble JeHcTBUs (TO3HABaTelIbHbIE, KOMMYHUKAaTHUBHBIE,

pEryJIATUBHBIE), o0ecreynBaroue dbopmupoBaHue (GYHKIIMOHATBHOM
IPaMOTHOCTH ¥  COIMAIBHOM KOMIIETEHIIMM OOYyYaIoIUXCs; CIOCOOHOCTH
o0yJaronuxcs HCIIONIb30BATh OCBOCHHBIE MEXIUCITUTUTHHAPHEIE,

MUPOBO33pPEHUYECKME 3HAHMS M  YHUBEpCaIbHble ydeOHbIE JEUCTBUS B
MO3HABATEIBHON U COLUATBLHOMN MPAKTHUKE.

B pe3ynbrate wu3ydeHus OHMOJIOTMM Ha YpPOBHE CpEAHEro OOUIero
oOpa3zoBaHust y oOyuwatouierocs OyayT chopMupoBaHbl IO3HABATENbHbBIE
yHUBEpCAJIbHbIEC YUeOHbIE IEMCTBUS, KOMMYHUKAaTUBHBIE YHUBEPCAIbHBIC YUEOHbIC
JICHCTBUSA, pPEryISTUBHbIE YHHUBEpCAJIbHBIC YYeOHbIE JCHCTBUS, COBMECTHAs
JeSITENbHOCTb.

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus IOJKHBI OTPaXkaTh:

OBaanenue YHHMBepCaAJIbHBIMH yuyeOHBIMHU NM03HABATEIbHBIMHU
JNEeUCTBUSIMHU:

1) 6azoBble JJOrHYeCKHE IeiCTBUSI:

CaMOCTOSITENTLHO  (QOpMYJNHMpPOBaTH W aKTyaJlIM3UpoOBaTh  MpodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh MPU OCBOCHUM 3HAHUM NPHUEMBI JIOTUYECKOT'O MBIIUICHUS
(aHayM3a, CUHTE3a, CpaBHEHMUSI, KilacCuuKauu, 0000IIeHUS ), PACKPBIBATH CMBICI
OMOJOTUYECKUX TMOHATUM (BBIACNATH UX XapaKTepHble NMPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMHU TOHSATHUSIMH);

ONpeneNsaTh LEeNH MACATEeIbHOCTH, 3a/aBas MapaMeTpbl W KPUTEPUH HX
JTOCTHYKEHHS, COOTHOCHUTD PE3yIbTAThI JEITEILHOCTH C TIOCTABJICHHBIMU IENISMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS sl OObsICHEHUSI (DAKTOB U SIBJICHUI
KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUA (MHIYKTHUBHBIC, JEAYKTUBHBIE, TIO
aHaJIOTWM), BBIABISATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS] B PacCMaTPHUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIJIIOUCHUS;

NPUMEHSTh CXEMHO-MO/IENIbHbIE cpencTtsa IS IpeJICTaBICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHHWH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEYMH  PA3HOrO0  poJa,  BBISBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH pelIeHUs MpoOJeMbl ¢ YYETOM aHajau3a HWMEIOIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B I€ATEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN ACSITEIBHOCTH;

KOOPJAMHUPOBATb U  BBINOJHATH pabOTy B  YCJIOBUSX  pEaJbHOrO,
BUPTYAJIbHOI'O0 U KOMOMHUPOBAHHOTO B3aMMOCHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPHU PEIIEHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKUE ICHCTBUS:

BJIaJIETh HAaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MTPOEKTHOM AESITENbHOCTH,
HaBBIKAMM  pa3penieHus MpoOJieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETILHOMY IOMCKY METOO0B PEUIEHUs MPAKTUYECKUX 3a]1ay, TPUMEHEHHIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh pPa3JMYHbIE BUJABI JIEATEIBHOCTH 110 IOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEpIpeTalHy, MPeoOpPa3OBaHUIO M TPUMEHEHUI0 B Y4YEOHBIX
CUTYallUsIX, B TOM YHCJI€ IPHU CO3/IaHUU YYEOHBIX U COLUATBHBIX IPOEKTOB;

(opMHUpOBaTh HAYYHBIN THUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU NTOHATUSAMHU U METOJIAMU;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbHOMN
NESATENbHOCTU U KU3HEHHBIX CUTYaLUAX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pElICHUs, HaXOAUTh APIYMEHTHI Ui JI0Ka3aTeNlbCTBA
CBOMX YTBEPKIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

AHAIM3UPOBATH IIOJYYEHHBIE B XOJE€ PEIICHHUsS 3aJayd Pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJISTh LIEJICHANPABIEHHBI MOUCK IEPEHOCa CPEACTB M CIOCOOOB
NeICTBUS B MPOPECCUOHATIBHYIO CPENY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M NPAKTHUECKYIO O00JacTH
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE UJEH, MPEJIaraTb OPUTMHAIbHBIE MOJAXOJbl U PELICHMUS,
CTaBUTb MPOOJIEMBI U 337a4H, JONYCKAIOIINE albTEPHATUBHBIC PELLICHUSI.

3) paboTa ¢ nunpopMmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHPOpMAIUH (TEKCTE yueOHOro
nocoOusi, HAYYHO-TIONMYJSPHOH JUTEpaType, OHOJOTMYECKHX CIIOBapsiX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B lHTepHere), aHanm3upoBath



UHPOPMAIUIO Pa3TUIHBIX BUAOB U (POPM Mpe/CTaBICHHSI, KPUTHUECKH OLIEHUBAThH
€€ I0OCTOBEPHOCTb U HEMIPOTUBOPEYUBOCTH;

dbopMyIHpOBaTh 3aMpOChl U MPUMEHATH PA3JTUYHBIE METOJbI MPU TTOUCKE U
otOope Omonornueckoi WHMOpPMAIUU, HEOOXOIUMOM NIJIsi BBITIOTHEHUS y4eOHBIX
3ajady;

OpUOOpPETaTh OMNBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX
MOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpATh  ONTUMalbHYIO  (OpMYy  TPEIACTaBICHUSA
Oouosornueckor uHpopmaruu (cxeMbl, rpaduKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKU
" Apyroe);

UCIIONb30BaTh HAy4YHBIM SA3BIK B KayecTBE CpeACTBa MNpu padoTe ¢
OMOJIOrn4eckod HMHQPOpMalME: MPUMEHATh XUMHUYECKUE, (PU3HYECKHE U
MaTEeMaTUYECKUE 3HAKW W CUMBOJBL, (Popmysbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CMMBOJHMYECKHWE  CpEACTBa
HATJISTHOCTH,

BJaJIeTh  HABBIKAMH  pAaclO3HAaBaHUS W 3alUThl  HWH(OpMAIUH,
MHQPOPMAIIMOHHOHN 0€30MaCHOCTH JTHYHOCTH.

OBiajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH 1€l CTBUSMM:

1) oOmmeHme:

OCYIIIECTBISATH KOMMYHHUKAIIMH BO BCeX chpepax KM3HU, aKTUBHO y4acTBOBATH
B JMAJOre WIM JUCKYCCHM TIO CYIIECTBY OOCYKTaeMOW TeMbl (YMEHHE 3a/1aBaTh
BONPOCHI, BBICKA3bIBATH CYXJACHUS OTHOCHUTEIHHO BBIMIOJHEHUS TMpeiiaraeMomn
3aJlauM, YYUTHIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHHUKOB
JUaora Wi JUCKYCCUN);

pacmo3HaBaTh HEBepOAIbHBIE CpEACTBA OOIICHMs, TOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HMKHOBEHHS KOH(JIMKTHBIX CHUTYyalluH,
YMETbh CMAT4aTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BJIQ/IETh PA3IUYHBIMH CHOCO0aMU OOIIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMepeHUs IPYTuX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOppeKTHOU hopme GopMyITUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C MCIIOJNb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1eATeJIbHOCTh:

NOHUMATh M MCIOJB30BaTh MPEUMYIECTBA KOMAaHIHON M WHAMBHUAYaJIbHOM
paboThI IPH pelIeHUN OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJIEHCTBUS NIPH PEIICHNU y4eOHOM 3aa4uu;

BHIOMpAaTh TEMaTUKy W METOJbl COBMECTHBIX ACHCTBHH C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEHN Ka)XA0ro YjeHa KOJIJIEKTUBA,;



IPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPIMHUPOBATh JEUCTBUS MO €€ NOCTHKEHHUIO: COCTaBIIATh IUIAH JIEWCTBUH,
pacupenensTh poiu ¢ y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoTHhl;

OLICHMBATh KA4e€CTBO CBOEro BKJIAJAa M KaXKIOTO Yy4YaCTHUMKA KOMAH/bI B
001Ul pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IIPOEKTHI, OLEHHUBaTh HWIEU C T[O3ULUUHA HOBU3HBI,
OpPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OByaieHHe YHMBEPCAJbHBIMH PeryJsiTUBHbIMM 1eiiCTBUSIMU:

1) caMmoopraHu3anms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBICHUS MNpPOOJIIEM M HUX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIIUSIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUW IIeJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUAX M MOCTYIKaX MO OTHOUIEHHUIO K KUBOW NPUPOJE,
CBOEMY 3JI0POBBIO M 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIBHYIO NESTEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIbHON
NEATENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO  COCTABJISITH  IUIAH  PEIICHHS NOpoOieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U NIPEANOUYTECHHUIM;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEATNOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYIUIUH B
pa3HbBIX O0JIACTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa30OBaTENbHBIN H
KYJbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsM, BHOCUTb KOPPEKTHUBBHI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJaJ€Th  HABbIKAMM  TO3HABAaTEJIbHOM  peQuieKCuM Kak  OCO3HaHHUS
COBEPIIAEMBIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HUX PE3YJIbTATOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI pedIeKCUHU Ui OLEHKU CHUTyalluH, BbIOOpa
BEPHOI'O PEILIECHUS;

YMETh OLIEHUBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATH PELIEHUS MO HX
CHUKEHHUIO;



IPUHUMATh MOTHBBI M apryMEHTbl JPYTUX NpPU aHaIu3€ pe3yJbTaToB
NEATEIBHOCTH;

3) npuHsiTHE CeOsI ¥ IPYTHUX:

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX NPH aHaIu3€ pe3yJbTaToB
NEeATEIBHOCTH;

NpU3HABAaTh CBOE MPABO U MPABO JIPYrUX Ha OLIUOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUH JPYroro 4eaoBeKa.

HPEIAMETHBIE PE3YJIBTATBI

[IpenmeTHble pE3yNbTaThl OCBOCHHS COJEpKAaHHS Y4eOHOro mpeaMera
«buonorus» Ha yrIyOJNE€HHOM YpPOBHE OpPHEHTHUPOBaHbI Ha oOecreueHue
npogmwibHOro  oOydeHus  oOywarommxcss  Ouonorur. OHM  BKJIIOYAIOT:
cnenuuyeckue s OMOIOTMK HAYYHBIE 3HAHUS, YMEHUS U CTIOCOObI JIEHCTBUM 110
OCBOCHHIO, MHTEPIPETAIIMN U MPEOoOPa30BaHUIO 3HAHUH, BHUIBI JEATEIBHOCTH TI0
MOJIYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cUTyalusx. [IpeameTHbie pe3ynabTaThl MPEACTABICHBI 1O
roJilaM U3y4eHusl.

[IpenmeTHbIe pe3ynbTaThl OCBOCHMS ydeOHOTrO Tmpeamera «buomorus» B 10
Kjlacce NOMKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTb 3HAHUM O MECT€ U pOJIM OWUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HAaYK, B (DOPMHpPOBAHHUU €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B
NMO3HAHWW  3aKOHOB TPHPOABI M  PEHICHWH  TPoOJeM  paIMOHaIbLHOTO
MIPUPOIOTIOIH30BAHUS, O BKJIAJE€ POCCHICKUX U 3apYyOCKHBIX YUEHBIX B Pa3BUTHE
OnoIoruy;

BJIQJICHUE CHCTEeMOW OHWOJIOTMYECKMX 3HAHWM, KOTOpas  BKJIIOYAeT:
OCHOBOITOJIAraloNe OWOJIOTHYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPETYJSIUsi, CaMOBOCIPOU3BEIACHUE,
HACJIEJCTBEHHOCTh, U3MEHUYHUBOCTh, POCT U PA3BUTHE), OUOJIOTUYECKUE TEOPUU
(knerounas teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMmocomHasi Teopust
HacieactBeHHoct T. Moprana), ydenus (H. W. BaBumoBa — o0 1eHTpax
MHOTOOOpas3usi U TPOUCXOXKICHUS  KyJIbTYPHBIX  pacTEHUM),  3aKOHBI
(emrnHOOOpA3Wsl MMOTOMKOB TEPBOTO TOKOJICHUS, PACIICIUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanuss [.  MeHmens, TOMOJOIMYECKUX PAIOB B
HacJIeACTBECHHOM N3MEHUYNBOCTH H. . Bagsuoga), MIPUHIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMM METOJaMU HAyYHOTO TMO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX JKMBBIX OOBEKTOB (OINHCAaHHME, HU3MEpPEHUE,
HaAOJI0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBIIETSTh CYIIECTBEHHbIE TPU3HAKHU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapuoT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTraHOB U CUCTEM
OpPTaHOB pACTEHUM, JKUBOTHBIX, 4YEIIOBEKa, MPOIECCOB KHU3IHEACITEIbHOCTH,
MPOTEKAIONIMX B OpPraHU3Max PacTeHWH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKHUX
poLecCOB: 0OMeHa BellecTB (MeTabonu3M), MPEeBpaLIEHUs SHEPTUM, OpoxKeHus,
aBTOTPO(HOrO U TeTepoTpOodHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mei03a, raMeTorenesa, SMOpHOreHes3a, MOCTIMOPHOHATIBLHOTO Pa3BUTHA,
pa3MHOXKEHUS,  WHAUBUAYaJbHOTO  Pa3BUTUS ~ opraHu3Ma  (OHTOTrEeHe3a),
B3aMMOJICHCTBHS T€HOB, TE€TEPO3HCA, HCKYCCTBEHHOTO 0TOODA;

yMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OpPraHOMJAMH KIETKH U HX
(YHKIUSIMH, CTPOEHHUEM KIIETOK pa3HbIX TKaHEH M uX (QYHKIUAMH, MEXITY
OpraHaMd W CHCTEeMaMH OpPTaHOB Y PpAcCTCHHH, >XMBOTHBIX W YENOBEKa M HX
(GYHKIUSIMH, MEXKIYy CHCTEMaMH OpraHOB M WX (QYHKIHUSIMH, MEXKAY STarnamMu
oOMEHa BEIIEeCTB, ATanamMH KJIETOYHOIO KA U )KU3HEHHBIX [UKIIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO Pa3BUTHUS, TEHOTUNIOM M (PEHOTUIIOM, (EHOTHIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHE BBISIBIATH OTIUYHUTEIbHBIC TMPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIME APIYMEHThI, OHMOJIOIHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIHUKY JUIsl JOKa3aTENbCTBAa POACTBA OPTaHU3MOB Pa3HBIX
CHUCTEeMaTUYECKUX TPy,

YMEHHE pelIaTh ONOJOrMYECKUe 3a/1a4M, BBISBISATh IPUUUHHO-CIIE/ICTBEHHBIE
CBSI3M MEXIY UCCIIETyEeMbIMU OMOJIOIMYECKUMHU MPOLIECCAaMU U SIBJICHUSIMH, JI€/1aTh
BBIBOJIbI M IPOTHO3BI HA OCHOBAHMH TOJYUYE€HHBIX PE3yJIbTATOB;

YMEHHUE BBINONHATH JIa0OpAaTOPHbIE M MpakTUYeckue padoThl, COOIIOIATh
npaBujia mpu padbore ¢ ydeOHBIM U JIa0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUTATh TUIIOTE3bl, MPOBEPATH MX OSKCIEPUMEHTAIbHBIMU
cpeactBamu, GoOpMyIupys LEdb HCCIEIO0BaHUs, AaHATU3UPOBATh IOJyYEHHbBIE
pe3yNbTaThl U JeNaTh BBIBOJIBL;

yMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIEOBATEIbCKON paboTe 1Mo OHOIOoruwy,
HKOJIOTUM U METUIMHE, MPOBOAUMON Ha 0a3e IIKOIbHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPEACTaBIATh  MOJYYEHHBbIE  pe3ylbTaThl Ha  yYEHHUECKHX
KOH(EepEeHUUX;

yMEHHUE OlLIEHUBATh OJTUYECKHUE AaCIMEKThl COBPEMEHHBIX HCCIEIOBaHUN B
obmactu  OuonoruM W MEOUIMHBI  (KJIOHUPOBaHUE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAIPABICHHOE W3MEHEHHE T'€HOMa M CO3[aHHE TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymied npodeccuoHalIbHON
JESATENbHOCTU B 00JIaCTH OUOJIOTUHU, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBa, MUILEBON MPOMBIILIEHHOCTH, YIIyOJIATh MMO3HABATEIbHbBIN
WHTEpEC, HAMPaBJIECHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH TIpodeccun u
MPOJOJDKEHNE OMOJOrMYeCKOro oOpa3oBaHWs B  OpPraHU3alUsX CPEIHEro
npo(ecCuOHaIBLHOrO U BBICILIEr0 00pa3oBaHusl.

[IpeamerHbie pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» B 11
Kjlacce NOJKHBI OTPAXKATH:

c(hOpMUPOBAHHOCTb 3HAHUM O MECT€ U PpOJIM OWUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOMH
KapTUHBI MHpa, B IO3HAHUM 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTHYECKUX
pOOJIEM 4YEJIOBEUECTBA, a TAaKKE B PEUICHUH BOIPOCOB PALMOHAIBHOIO
MPUPOIOTIOIB30BaHUS, U B (POPMHUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K MPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apyOEkKHBIX YyUEHBIX-OMOJIOTrOB B
pa3BUTHE OUOJIOTUH;

YMEHHUE BIAJETh CHUCTEMOW OMOJIOIMYECKHUX 3HAHUN, KOTOpas BKJIOYAeT
ONpEAENeHUs] M TOHMMAaHHE CYIIHOCTH OCHOBOIIOJAralIuX OHOJIOrHYECKHUX
TEPMUHOB M MOHATUM (BHUI, PKOCUCTeMa, Ouocdepa), OUOIOrMUYECKHUE TEOpUHU
(oBomtonnonHas teopus Y. J[apBuHa, CUHTETHYECKAsE TEOPUS IBOJIOLMH), YUCHHUS
(A. H. CeBepuoBa — 0 myTsX U HampaBieHUsX 3Bostonuu, B.1. BepHaiackoro — o
ouocdepe), 3akoHbl (TeHeTmdyeckoro paBHoBecus Jk. Xapau u B. BaiinOepra,
3apojsiieBoro cxonacrea K. M. bapa), mpaBuna (Munumyma FHO. JlubGuxa,
AKOJIOTHYECKON MHpaMuJibl 3HEpruM), runore3sl (rumoresa «vupa PHK» V.
['un6epra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAyYHOrO  MO3HAHMUS,
UCTIOB3YEMBIMU B OMOJIOTHYECKUX MCCIIETOBAHUSIX KUBBIX O0BEKTOB M IKOCUCTEM
(omucaHue, U3MepeHue, HabJIoIeHHe, SKCIIEPUMEHT), CIOCOO0aMU BBISIBICHHS U
OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBIICNATh CYIICCTBCHHbIC MPHU3HAKUA: BHIOB, OHOrCOLEHO30B,
SKOCHCTEM M Ouochepbl, CTaOWIU3UPYIOMIETo, ABMIXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT' 0 ot0opa, AJJIOMATPUYECKOT O u CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABIKYIUX CHJI SBOIIONMU HA TeHO(POH/ TOMYJISIINH,
MIPUCTIOCOOICHHOCTH OPTaHU3MOB K Cpefie OOMTaHUs, YepeIOBaHUS HAIpaBICHUN
ABOJIIOIIMH, KPYTOBOPOTA BEIIECTB U IOTOKA SHEPTUU B SKOCUCTEMAX;

yMEHUE YCTAHABJIMBATh B3aMMOCBA3M MEXAY TMpOIECCaMU HBOJIOIUH,
JBYKYIIUMHA CUJIAMU aHTPOIIOT€HE3a, KOMIIOHEHTaMH Pa3JIMYHBIX JKOCHUCTEM U
MIPUCTIOCOOTICHUSAMH K HUIM OPTaHU3MOB;

YMEHUE  BBIABJIATH  OTJIMYUTEIbHBIC  TPU3HAKK  JKUBBIX  CHCTEM,
NPUCTIOCOOJICHHOCTh BHJIOB K Cpelle oOuTaHus, aOMOTUYECKUX M OMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBsI3€ii  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOTIOTCHHBIX N3MEHEHHUI B YKOCHCTEMAax CBOCH MECTHOCTH;

YMEHHE MCIOJIb30BaTh COOTBETCTBYIONIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JUJISl JIOKAa3aTENhCTBA POACTBA OPTAHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBSI3U OPTAaHU3MOB M CPEIIbI OOWTaHWS, SIUHCTBA
YEeJIOBEYECKNX pac, HEOOXOAMMOCTH COXpPaHEHHs] MHOrooOpa3usi BHJIOB H
HKOCHUCTEM KaK YCIIOBHS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUCCTBA;

YMEHHUE penraTh OMOJIOTUIECKUE 3a]a4H, BBISIBISATH IPUYHMHHO-CIICICTBCHHBIC
CBSI3U MEXTY UCCIIETYEMBIMU OMOTOTUYECKUMH TIPOIIECCAMU U SIBICHHUSIMHU, JeIaTh
BBIBOJIbI M IPOT'HO3HI HA OCHOBAHHH TOJTYUYECHHBIX PE3yJIbTaTOB;

yYMEHHUE BBINOJHATH JIa0OpAaTOPHbIE M TMpakTU4YecKue paboThl, COOII0IATH
npaBuia Ipu padoTe ¢ yueOHBIM U J1abopaTOPHBIM 000pYAOBaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, TMPOBEPSITh WX OSKCIECPUMCHTAIBHBIMU
cpeacTBamu, GOpMyIUpys IETb HWCCIENOBaHUs, aHATW3UPOBATh IOJyYEHHBIC
pe3yJbTaThI U JCNaTh BBIBOJIBL;

yMEHHE Y4acTBOBaTh B y4e€OHO-HCCIIEIOBATEIBCKON paboTe Mo OHMOIOTHH,
AKOJIOTUU W MEIWIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
NyOJMYHO  TPEJCTaBIATH  IOJYYCHHBIC  pE3yJbTaThl HAa  yUYEHUYCCKHUX
KOH(pEepeHITHSX;

yYMEHHUE OIEHUBATh TUMOTE3bI U TEOPUH O MIPOUCXOXKICHUHN JKU3HU, YETOBEKa
M YEJIOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CHOCO0aX MpeAOTBpAIICHUS
r00aabHbIX U3MEHEHU B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyaymied mpodeccuoHaIbHON
JESTENHHOCTU B 00JIACTU OMOJIOTHUH, IKOJIOTHH, IPUPOOTOIH30BAHMSI, METUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUU, CEIIbCKOTO XO3SMCTBa, MHIINECBON
MIPOMBITIUICHHOCTH, YTJIYOJIATh TTO3HABATEIbHBIH WHTEpPEC, HAMpaBJICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIICH  mTpodeccur HW  TPOJODKEHHUE
OMOJIOTNYECKOro 00pa3oBaHUs B OPraHHU3AIUAX CPEAHEro npodecCHOHAIBHOTO U
BBICITIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/mm Konrpoabubie | IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypest
1 buonorus xak Hayka
2 JKuBble cucTeMbl U X U3y4EHUE
3 Buonorus kieTku 0.5
4 XuMHu4ueckas Opranu3anus KIeTKU 10
5 Ctpoenue u GyHKITUU KIETKH 8
5 OOMeH BellecTB U NpeBpallleHue YHEPTUU B 9 1
KIJICTKE
7 HacnencTeennas napopManus u 9 05
peanuzanus €€ B KICTKE
8 JKU3HEHHEIN UK KICTKU 6 1
9 Ctpoenue U pyHKIIMH OPraHU3MOB 17 1.5
10 Pa3MHOkeHHE 1 pa3BUTHE OPTaHU3MOB 8 15
1 I'eHeTHKa — HayKa O HACICACTBCHHOCTH H 5 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIECTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6
14 I'eHeTHka yenoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 brorexHomorus u CHHTETHYECKAsT OMOJIOTHS 4
17 PesepBHOe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

13




11 KJIACC

KoanuectBo yacos JJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m KonTpoasnbie | IIpakTnueckue
MpPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
1 3apoIeHne U pa3BUTHE IBOJIOIHOHHBIX 4
MpeICTaBICHUI B OMOJIOTUH
2 MukposBoIONHS U €€ pe3yabTaThl 14 2
3 MaxkposBONIOIHS U €€ Pe3yIIbTaThI 6
[IpoucxoxaeHne U pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emie
5 [TpoucxoxaeHune yemoBeKka — aHTPOIIOTCHE3 10 1
DKOJIOTHsI — HayKa 0 B3aUMOOTHOIIECHHSIX
6 OpPraHU3MOB U HaJJOPTraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karollen cpenou
Opraau3Mebl U cpesia 0OUTaHMS 15
DKOJIOoTHUs BUAOB U TOMYJISIIAN 0.5
DKOJIOTHUsl COOOIIECTB. DKOIOTHUECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rmobanpHast SKOCUCTEMA 6
11 UenoBek U OKpyKarolias cpena 6
12 PezepBHOe Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5
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