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COAEPKXAHME OBYUYEHUSA
10 KUIACC

ConepxaHue mporpamMMbl, BBIIECIEHHOE KYPCUBOM, HE BXOIAUT B IMPOBEPKY
rocyJapcTBeHHou utoroBoi arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHast O0uoJsiorus — KOMIUIEKCHas: Hayka. KpaTkas uctopust pa3BUTHS
Ouonoruu.  buonormdyeckue  HAyKd M HM3yYaeMble  HMH  MPOOJIEMBI.
dyHAaMEHTalbHbIE, NPUKIAJHBIE M TOHCKOBBIE HAyYHbIE MHCCIECIOBAHUS B
OunoJIOruu.

3HadeHne O6wonoruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. IIpodeccun, cBszaHHbie ¢ OWonoruel. 3HaUeHHE OMOJIOTHH B
MPAKTUYECKOM JIESITEIBHOCTH YEJIOBEKA: MEIULHUHE, CEIbCKOM  XO3SIICTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE TPUPOBI.

JleMoHCTpan U

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. Japsun,
VY. TI'apseii, I'. Menaens, B. . Bepuaackui, U. I1. [TaBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMHM C JIpPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7Kusble cucTEeMBbI U MX U3Y4YEHHUE

JKuBble cucTemMbl Kak mpenMeT u3zydeHus Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JHCKPETHOCTh U LEJIOCTHOCTD,
CI0XXHOCTh M YIOPSAJAOYECHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpTraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aly >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIIETOYHBIM,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYJISALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHbiii. Ilporecchl, NPOMCXOAAIINE B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KUBOro. JKu3HBb Kak (opma CyliecTBOBaHMS
Marepuu. Hayku, n3ydaroiiue ,K1uBble CUCTEMBbI HA PA3HBIX YPOBHIX OpTraHU3AIUU.

N3yuyenue xuBbIXx cucteM. Metoapel Ouosornueckoid Hayku. HaOmtonenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanu3. [loHdaTue o 3aBucuMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHupoBanme skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas runores3a. [lonstue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosiormueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaroB. [lpUuuHBI UCKaXEHUsT PeE3yibTaTOB »JKcnepuMmeHTta. [loHsatue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU >KU3HW», «buomornueckue
cucteMbl», «CBOWCTBA KUBOW MaTepUN», «YPOBHU OPraHU3ALMUU KUBOU
npupoas», «CTpoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHoOB YeEJIOBEUECKOro opranusMay», «buoreonenosy», «buocdepar, «MeToab
W3YUYECHUSI )KUBOM TPUPOJIBI».

O6opynoBanue:  mabopatopHoe  oOopymoBaHHE  JUIi  IPOBEICHUS
HAOJTIOICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHUE pA3IUYHBIX METOAOB TMPH
W3YUYCHUH KUBBIX CUCTEM).

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS eAWHUIIA KuUBOro. Mcropus
oTKphITHS KiIeTKu. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IMOJOXKEHUS COBPEMEHHON KJIECTOUYHOU
TEOPHUH.

MeTonpl  MOJIEKYJSIPHOM W KJIETOYHOM  OHOJIOTHMH:  MHUKPOCKOMHS,
xpomatorpadus, EeKTpodopes, METO MEYEeHBIX aToMOB, auddepeHInanibHoe
HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @duKcupo8anHvlx
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCcTpanumn

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

Tabnuupbl u cxembl: «CBETOBOM MHUKPOCKOM, «DNEKTPOHHBI MHKPOCKOID,
«Mcropus pa3BUTHUA METOJOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTnueckass padora «V3ydeHue METOJAOB KJIETOYHOM OHUOJOTUM
(xpomarorpadus, anektpodope3, audpdepeHuanbLHOe HEeHTPUGYTHUPOBAHUE,
[1LIP)».

Tema 4. XumMuueckasi OpraHu3anus KIeTKU

XUMHAUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- M YJIBTPAMHUKPOIJIEMEHTHI.
Boma u €€ ponp Kak pacTBOpPUTENS, PEAreHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TETUIOPEryJsiuu. MuHepaibHble BEUIECTBA KJIETKU, UX OUOJIOrHYecKas
poJib. PONb KATHOHOB M AaHHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonorndyeckue mnonumepsl. benku.
AMMHOKHUCIIOTHBIN cocTaB O6enkoB. CTpyKTypbl OenkoBoil MoJiekyJbl. [lepBuunas
CTpyKTypa Oeika, MenTujaHas CBs3b. BTopuuHas, TpeTu4Has, YeTBEPTHUUHAS
CTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Knaccupukauuss  OGenkos.
buonornyeckne pyHkuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, IUCaXapUJIbl, OJIMTOCAXAPUIbl U TOJIHCAXAPUIBI.
OOmumii TUTaH CTPOGHHUSA U (PUBUKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruueckue pyHKIMHU YTIE€BOIOB.

Jlunuasl. 'mapodunsHo-rUaApOPOOHBIE cBOMCTBA. Kitaccudukanus Tunuaos.
Tpurnunepunbl, ¢Gochoaunuasl, BOCKH, cTepounbl. buomormueckue QyHKIIAN
aunoB. OO0IIe CBOMCTBA OMOJIOTHYECKUX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK um PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxkneotunpl. [lpunnun kommementapuoctu. IlpaBuwino Yapradda. Crtpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonornueckue Qynkuuu JIHK.
Buner PHK. ®ynkiiuu PHK B knetke.

Crpoenue moinekynsl AT®. Makpospruyeckue cBsizu B Mosekyine ATO.
buonornyeckue ¢pynkunun AT®. BoccTaHoBIEHHbIE IEPEHOCUUKH, X (PYHKIIUU B
kietke. [pyeue wykneozuompugocpamer (HT®). Cexenupoanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrpykrypHas Ouoiorus: OMOXHMHYECKHE U OMO(U3NYECKUE HCCICAOBAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYphl OuoOMoOieKkyn. Mooderuposanue
CMpPYKMypbl U QYHKYUti 6UOMONEKYI U UX KOMNIeKcos. Komnvromephulil ouzaiin u
oOpeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHANO0208.

JleMoHCcTpanumn

[Toptpetsr: JI. Ilonunr, /Ixx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiuH,
@. Caurep, C. IIpy3unep.

Huarpammsbl:  «PacnpeneneHue XUMUYECKUMX JJEMEHTOB B HEXKHMBOU
npupojie», «PacnpeneaeHne XuMUUECKUX JIEMEHTOB B )KUBOU MPUPOIEY.

Tabnmunel u cxembl: «llepronuueckass TabMWIIa XUMUYECKUX HJIEMEHTOBY,
«CTpoeHue MOJEKyJibl BOJb», «BemectBa B coctaBe OpraHu3MoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYINb, «CTpoeHuE MOJEKYI
yriieBoioBy, «CTpoeHre MOJIeKYya JHUNuAoBy, «HyKIenHOBbIE KHCIOTBHIY,
«Ctpoenne Monekybl ATOy.

O6opynoBaHue: XuMHUYECKast MOCyAa U 000pyI0BaHHE.

JlabopaTtopHasi pabora «O0Hapyx)eHHE OCTKOB C TOMOIIBI0 KAY€CTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabora  «McciemoBaHWe ~— HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue u pYHKIHMH KJICTKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Mpokapuoruyeckas. CTpyKTypHO-
GbyHKIHOHATBHBIE 00pa30BaHUs KIETKH.



CtpoeHue npokapuoTuueckoi kieTku. Kiietounas creHka OakTepuil U apxeu.
OcoOEHHOCTH CTPOCHHsI TEeTepOoTpPOMHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO 1 poJib MPOKAPUOT B OMOIICHO3aX.

Ctpoenue u (yHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Ina3matuyeckass MemOpana (mwiazmanemma). CTpykTypa IUIa3MaTHYECKOU
MeMOpanbl. TpaHCHIOPT BelIECTB Yepe3 IIa3MaTUYecKyt0 MeMOpaHy: MacCUBHBIN
(muddys3usa, obneruénnas auddysus), akKTUBHBIN (NMIEPBUYHBIA U BTOPHYHBIN
aKTUBHBIH TpaHcropT). llomymponunaemocth MeMOpaHbl. PabGoTta HaTpuii-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLUUTO3, (aromuTo3. Dx3ouuto3. Kierounas
creHka. CTpykTypa U QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, IpuOOB.

Hutomnasma. [uto30mas. [luTockenet. JBmxkeHnue 1mutoria3Mbl. OpraHouasl
kieTku. OnHoOMeMOpaHHBIE OpPraHoubl KIETKH: HHAOIJIA3MaTHYecKas CeTh
(BIC), anmapat I'onbaxu, JTU30COMBI, UX CTpoeHHE M (QyHKIUH. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OPraHOUIOB KJIETKH. CTpOoeHHE TpaHyJSIpPHOrO PETUKYJIyMa.
Mexanuzm nanpaenenus 6enkos ¢ IIIC. Cunte3 pacTBOpuUMBbIX OenkoB. CHHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuii  (arpa”yfsipHBIA)  9HIOIUIA3MATHYECKUN
petukynyM. CekperopHas GpyHkuus amnmnapara ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onv0xcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kiterounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWAbBl  KIJIETKH:  MUTOXOHJAPUM,  ILJIACTHU[IBI.
Ipoucxoorcoenue mumoxonopuii u niacmuo. Cumobuozcenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIUU MHUTOXOHIpuN u Ttuiactun. [lepBuunsie,
BTOPUYHBIE M  CJOXHBIE  IUIACTUAB  (DOTOCUHTE3UPYIOUIUX  DYKaApHOT.
XJIOpOmIacThl, XpOMOIIACTBI, JIEMKOIIJIACTHI BHICIIUX PACTEHUM.

HememOpanubie opranouasl kieTku CTpoeHUE M (PYHKIIUH HEMEMOpPAHHBIX
OpraHOUIOB KJIETKHU. Pu6ocompr. IIpomesicymounvie Qunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MpblIlIeUHbIE — KIIETKH.
AKmuno8bie KOMNOHeHmbl HembluleyHblX Kiemok. Muxkpotrpyoouku. KieTouHbiit
neHtp. CTpoeHue U JABWKEHHE KIYTHKOB M pecHHYEeK. MHUKpOTpyOOUKH
nuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle denxu.

Anpo. O6onouka siapa, XPOMATHH, KapUOILIa3Ma, SIAPBIIIKU, UX CTPOEHUE U
bynkuun. SnepHbiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacHoiOKEHHUE
XpOMOCOM B HWHTEppazHOM dnpe. Iyxpomamun u eemepoxpomamun. benku
XpOMaTUHA — THUCTOHBL. Jlunamuka s0epHou 00010uku 6 mumosze. Aoepmulil
Mpancnopm.

Kiierounble BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTEeIbHOM, JKUBOTHOM, TPUOHON).

JleMoHCTpanumn



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr U cxembl: «CTpoeHUE DYKapUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTEeNbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPUMN», «SAnpo», «CTpoeHne NpoKapruOTUUECKON KIETKI.

OO6opynoBaHHe: CBETOBOM MHUKPOCKOIN, MHUKPOIPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOTIpenapaThl 0aKTEpUaTbHBIX KIETOK.

JlabopaTopnass pabora «l3ydyeHue CTpOEHHS] KIETOK Pa3INYHBIX
OpraHU3MOBY.

IIpakTnyeckas padora «/3yueHue cBOMCTB KIETOYHON MEMOpPaHbD.

JlabopaTtopnass padora «lccnenoBaHue masmMoiM3a W JACIUIa3MOJv3a B
PACTUTENbHBIX KIETKaX».

IIpakTnueckas  padora «/3yuyenwe  ABWKEHUS  LMUTOIIA3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpalleHue JHEPIUH B KJIIETKe

AcCUMUITATINS M AUCCUMUIISIITUS — JIBE CTOPOHBI MeTabonm3Ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPOGHBIA W TeTepoTpOQHBIA. YdUacThe KHUCIOpoJa B OOMEHHBIX
nmpoleccax. OJHepreTuueckoe obOecredeHue KIeTku: mnpeBpamieHue ATO B
OoOMeHHBbIX Tmpoueccax. DepMEeHTATUBHBIA XapakTep peakuuid KIETOYHOTO
Metabonusma. DepMeHThI, WX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUSI.
Kodepmentel. OTinunst pepMeHTOB OT HEOPraHUYECKUX KaTanu3atopoB. bemku-
aKTUBATOPhl M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OpPraHUYECKUX BellecTB B KieTke. DOTOCHHTES.
AHOKcuceHHbIll U OKcueeHHblll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUeMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0pomiacToB B Ipouecce
dbotocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixarue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHMEe paznuyHbIX (PakTOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XeMOCHUHTE3. PaznooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CepoOaKTEpHUH, BOIOPOIHbBIC
OakTepuu. 3HAYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Buabsl Opoxenus. [IpomykTbl OposKeHHS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HEH.

AspobHbIe OpPTraHHU3MBI. Orarbl JYHEPreTUYECKOIO oOMeHa.
[ToaroroBuTeNnbHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buosnoruyeckoe okuciieHHe, WIK KJIETOYHOE JibIxaHue. Poib MUTOXOHIpUil B
npolieccax onojgornyeckoro okucienus. LHuknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus MemoOpanHo2o epaoueHma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmaser. IlpeumyiecTBa a’poOHOTO IyTH
oOMeHa BeIleCTB nepes] aHadPOOHBIM. DPHEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupsases, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHUHTE3Y, « DHEpreTudeckuit oomMen», «bnocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHHE JISI MPUTOTOBICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora «lM3ydyeHue  KATAIUTUYECKOM  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTaaasbl)y.

Jlabopatopnass pabGora «/3ydyeHue (epMEHTATUBHOTO pACIICIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX».

JlabopaTopnass padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHEeHHE ITPOIECCOB OPOKECHUS U JbIXAHU.

Tema 7. HaciiencrBennass uHGopManus ¥ peaju3amnus eé B KieTKe

Peakuun mMarpuuHoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIMIX
MaTPUYHOIO CUHTe3a. Peannszanus HaciaeAacTBeHHOW MHpopManuu. ['eHeTHueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancrnopTHeix PHK B Ouocunrtese 6enka.
VYcnoBus OuocunTe3a Oenka. KomupoBanwe amMuHOKHUCIOT. Ponb pubocoMm B
onocuHTe3e Oenka.

CogpemenHvie npedcmasieHus o cmpoeruu 2enog. OpraHuzainus reHoma y
MIPOKApUOT U 3YKApUOT. Peryisiius akTUBHOCTHM T'€HOB Yy NpPOKapuoT. I'mmore3a
onepoHa (®. XKako0, XK. Mano). Moaekynapuvie mexanusmovl IKCNpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynrayuu pabomul 2enog. Perynsaius 0OMEHHBIX
MPOLIECCOB B KJIeTKe. KiIeTOUHbIN rOMeoCTas.

Bupycer — HekiieTounbie GOpMbI )KU3HU U 00IUraTHBIC Tapa3uThl. CTpoeHue
MPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHenHbIli YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHbie 3a0oreBanus 4enoBeka, )KUBOTHBIX, pactenuit. CIINJ], COVID-
19, conmnanbHbie ¥ MEAUITUTHCKUE TPOOTIEMBI.

Buoungopmamuxa: unmeepayus u ananuz doavuux maccusos («bigdatay)
CMpPYKMYpHuIX buonocudyeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.



JlemoHcTpanuu

[Toptpetsr: H. K. Kosbiios, /1. 1. UBaHOBCKHI.

Tabnuiel u cxembl: «buocunte3 Oenkay, «I'eHeTHYeCKul Kol», «Bupyce»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3nanue MOJCIH BUPYCAY.

Tema 8. ZKnsHeHHBIH UK KJIETKH

Knerounsiéi 1wk, ero mnepuoabpl W peryimsnus. Wurtepdaza u MuUTO3.
Oco0eHHOCTH TMpoIleccoB, MpoTeKamImux B uHTepdaze. [loaroroBka KiIeTKH K
nenenuto.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKUM),  CUHTETUYECKUU U
MOCTCUHTETUYECKUU (MPEMUTOTUUYECKUI) IEPUOIbI MHTEP(DA3bI.

Marpuunsiii cunte3 JJHK — penmukanms. [lpuanunsr perumkanum JJHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILIEIBbHOCTb.
Mexanusm pernukanun JJTHK. Xpomocomsl. CTtpoeHue xpomocoM. Ternomepsl u
TenomMepaza. XpPOMOCOMHBIA HAaOOp KIETKM — KapuOTUll. JIUTIOWAHBIA W
rarion/IHbIA -~ HAa0opbl  XpoMocoM. ['oMonoruunble Xpomocombl. [losioBbie
XPOMOCOMBI.

Henenne xmerkn — wmuto3. Cragum MHUTO3a W TPOUCXOIAIINE B HUX
npoueccel. Tunel muto3a. KapuoknHe3 u muTOKHHE3. buosiornyeckoe 3HaueHue
MHTO3a.

Perynmauuss mutotnueckoro nukia kietku. [Iporpammupyemas kineTtodyHas
ru0enb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHalbHAs TeHOMHUKA. Mexanusmol
npoaughepayuu, ougpepenyuposku, cmapenus u eudenu xiemokx. «lugposas
KliemKkay» — Ououngopmamuyeckue Mooeiu QyHKYUOHUPOBAHUsL KIemKU.

JleMoHCTpanun

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IUKII KIETKW», «MmuT03», «CTpoeHue
xpomocomy, «Pemmkanus JJHK.

O06opynoBaHKE: CBETOBOM MUKPOCKOI, MUKpOIIpenaparbl: « MUTO3 B KJI€TKax
KOPEIIIKA JTyKa.

JlaGopaTtopnass  padora «3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MHKpPOITpENapaTax».

JlabopaTtopHnas padora «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpernapaTax)y.

Tema 9. Crpoenue u GyHKUMHM OPraHU3MOB

buonornueckoe pazHooOpasue OpPTaHNU3MOB. OOHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOEHHOCTH ~ CTPOEHHUA U JKU3HEAEATENbHOCTH  OJIHOKJIETOYHBIX
opranu3mMoB. bakTtepumu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJHOKJIETOUYHBIE
BOJIOPOCIIH, APYTHE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anMoCBsA3p 4YacTed MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHu, OpraHsl HU
cucteMbl opranoB. OpraHnusM Kak eIMHoe 1enoe. ['omeocras.

Txkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas,
MOKPOBHAsI, TMPOBOJsAIIAsA, OCHOBHas, MexaHuueckas. OCOOEHHOCTU CTPOECHUS,
GyHKIHIA 1 pacTioNOKEHUS TKaHEH B OpraHax pacTEHUHN.

TKaHU XKUBOTHBIX M YEJIOBEKA. THIIbI KUBOTHBIX TKAHEH: DIUTEIIMAJIbHAS,
COCIMHUTENbHAS, MbIIIeYHasi, HepBHas. OcoOEHHOCTH CTpoeHUus, GYyHKIUA U
pacnoJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKa.

Opranbel. BereratuBHble W TE€HEpaTUBHBIE OpraHbl pacteHuid. OpraHbl u
CHUCTEMBbI OPTraHOB KUBOTHBIX U 4eOBeKa. OYHKIIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKelneTbl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHblii M BHYTpeHHUH ckeneT. CTpoeHHEe u
TUIIBI COEAUHEHUS KOCTEN.

JIBmxeHne  opraHm3MoB. JIBW)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYyTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PaCTCHUIL:
TPOIIU3MBI M HACTHUU. JIBM)KEHHWE MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbliieyHas cucreMa. Pediiekc. CkeneTHble MBI U UX padoTa.

IIutanme opranusmoB. IloryomeHnue BOABI, YIVIEKMCIONO Trasa |
MHMHEPAJIbHBIX BEIIECTB pacTeHUsIMU. lIuTaHue >XKMBOTHBIX. BHyTpunonoctHoe u
BHYTPUKJIETOUYHOE nuuieBapeHue. [IuTtaHne mO3BOHOYHBIX >KUBOTHBIX. OTHENBI
MUIIEBAPUTENILHOTO TpakTa. [IlumeBapurensHble xene3bl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. [[pixanue pacteHuid. Jlpixanue >kuBOTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxkHoe npixanue. /[pIxarenbHas MOBEPXHOCTD.
’KabGepHoe u nérounoe apixanue. [[pIxaHue NO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOECHUSI JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cucrema uesioBeka. MeXaHu3M BEHTWIIUMU JETKUX y NTUL U
MJIeKoUTaromux. Perysius apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIIOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewecTB y JKMBOTHBIX. KpoBeHOCHass cucrema U €€ OpraHsl.
KpoBeHocHasi cucrtemMa [O3BOHOYHBIX JKMBOTHbIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYZbI M KpoBb. Kpyrum KpoBooOpamieHus. DBOJIOIUOHHBIC
YCIOXHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepla u €€ peryJisiuus.

Brinenenue y opranusmoB. Beigenenue y pacreHuil. Beinenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyoiu. Opranbl BblaeneHus. DPunbTpanus,
cekpenusi 1 00paTHOE BCAChIBAHUE KAK MEXaHU3Mbl PabOThl OPTaHOB BBIJCICHHUS.
CBs13b MOJIOCTH TEJNIa C KPOBEHOCHOM M BBIACIMTENBHON cUcTeMaMu. Beiaenenue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne M (QyHKIHMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3alllUTa y OJHOKIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCThl MNPOCTEMIIMX. 3aluUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpencrBa macCUBHOM M XUMHUYECKOM 3aIUThl. DUTOHLIUIBL.

3amnTa 'y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3amura opranu3ma oT OosesHeil. IMMmyHHast cuctema denoBeka. KieTouHblii u
I'YMOpaJbHBIE HUMMYHHTET. BpOoXIEHHBIH W TPUOOPETEHHBIM crerupUIeCKui
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUuBHOro ummyHnutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocanuTenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkxumMocTh ¥ peryismuss 'y Opranu3sMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxumMocTe W peryisinus y
pacteHunii. POcTOBBIE BENIECTBA U UX 3HAYEHUE.

HepBHast cucrema u pediiekTopHas peryisiius y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEJNBl. DBOIOLHUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pednekc u
pedekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIIEKCHI.

['ymopanpHast perynsuus U 3HAOKPUHHAsA CHUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenme3pl HDHOOKPMHHOW CHUCTEMBI M HX TOPMOHBL. JleHCTBHE TOPMOHOB.
B3auMoCBsi3p HEpBHOW M SHIOKPUHHOW cHCTeM. [ umoTtanamo-runodusapHas
CUCTEMA.

JleMoHCcTpan U

IToprper: U. 11. I1aBnos.

Tabmuubl m cxembl: «OJHOKIETOYHBIE BOJOPOCIH», «MHOrOKIETOUHBIE
Bojopocnny, «baktepum», «lIpocrelimmue», «Opranbl LBETKOBBIX PACTEHUI,
«CucreMbl  OpPraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHre JNHCTOBOM IUTACTHHKW», «TKaHM >KUBOTHBIX», «CKeEJeT 4el0BEeKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MBpIl1euHast CUCTEMAY,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cucrtemayn, «CTpOeHUE MBIIILbDY,
«MmmyHurer»,  «KumeyHonmonoctHele», «CxeMa  NHUTaHUS  PacTEHUN»,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUIAPBDY,
«CtpoeHune 1uiaHapun», «BHyTpeHHee cTpoeHHe 0KIeBOoro uepss», «HepBHas
cucreMa pbiO», «HepBHas cucrema gArymkuw», «HepBHas  cucrema
npecMblkatomuxcs»,  «HepBHas  cucrtema  nruny, «HepBHas — cucrema
MIeKonuTaux», «HepBHas cuctema uenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIpENnapaTrhl OJIHOKIECTOYHBIX
OpraHW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, HIJIOKOXXHMX, YXKHBBIC AK3EMIUIIPbl KOMHATHBIX PacTeHUMU, repOapuu
pacTeHM pa3HBIX OTHAEJOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM O€CIO3BOHOYHBIX JKMUBOTHBIX, CKEJIET YEJIOBEKa,
000pyI0BaHUE I JIEMOHCTPAIIMU MOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacHIeTUIeHus KpaxMalia U OeJIKOB Mo IeCTBUEM (pepMEHTOB, 000pYAOBaHUE IS
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIBIXaTeJIbHBIX JBUKEHUH, MOJICIIM TOJIOBHOTO MO3Ta Pa3INyYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3ydueHue TKaHe paCTEHUIN.

JlabopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazmHokeHne M pa3BUTHE OPTraHU3MOB

dopmMbl pa3MHOXKEHHUSI OpraHu3MOB: Oecrojioe (BKIJIIOYasi BET€TaTUBHOE) U
nosoBoe. Buubl  06ecrnonoro  pa3MHOXKEHHUS:  MOYKOBaHUE,  CIOPYJISIUA,
dbparmenranys, KIOHUPOBAHUE.

[TonoBoe pa3zmHOxkeHue. [lonoBbie KieTKW, Wiau ramersl. Meiio3. Craauu
Mmeno3a. [loBenenne xpomocom B menose. KpoccnHrosep. bromorndecknii CMbICI
MeHo03a M IIOJIOBOTO Ipouecca. Meno3 M ero MeCTO B JKMU3HEHHOM IHKJIE
OpPTaHU3MOB.

[IpenzapoasiieBoe pazsutue. ['amerorenes y xKuBOTHBIX. [10JI0BBIE Kele3bl.
OO6pa3zoBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepmaTorenes u oorenes. CTpoeHue
MTOJIOBBIX KJIETOK.

OmnonoTBOpeHHe U AMOpPHUOHAIBLHOE pa3BUTHUE HKUBOTHBIX. CmocoOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAyKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 2NaA8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moderu mopghoeenesa. Ctaguum >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jjarymku). JpoOnenuwe. Tumbl  npoOGneHus.
JemepmunuposarnHoe u HedepmuHuposanwoe Opooaenue. brnacmyna, munsi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOIMTAIOMINX. 3apOJBIINICBhIC JIMCTKH
(racTpymsinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3aumuoe
BIUSIHAE YacTel pa3BUBAIONIETOCS 3apojbllia (SMOpPHOHANbHAS WHIYKLUA).
3akiaJka TIUIaHa CTPOCHUSA JKMBOTHOTO Kak pe3ysbTaT HEPaApPXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 3MOpHOHANIBHOE pPAa3BUTHE PA3IMYHBIX
(bhaKkTOpOB OKpYKAIOIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbIM Tiepuoa. IlpsMoe wu
HempsiMoe pas3BuTue. Pa3zButme ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JKWBOTHBIX. bHOJIOTMYECKOE 3HAYECHHE MPSMOr0 W HEMPSIMOTO



pPa3sBUTHS, UX PACHPOCTPAHEHUE B Mpupojae. Tumbsl pocrta KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA JKUBOTHBIX M yenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHUS
y ®KHBOTHBIX M 4yesoBeka. [lepronbl oHTOreHes3a yenoBeka. CTapeHue u CMEPTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

PasmHoxxenne u pasButue pacteHuid. ['ametodutr m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B TMporecce Menosa.
['amerorene3 y pacreHuidd. OIIOAOTBOPEHHE H  Pa3BUTHUE PACTUTEIIBHBIX
opranu3MoB. J[BoiiHOe OIJI0IOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3zoBaHue U
pPa3BUTHUE CEMEHHU.

MexaHu3Mbl peryJIAlUuyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [lInemas.

Tabmuubl u cxembl: «BereratuBHoe pasmHoOxeHHe», «Tumbl Oecrnosoro
pa3sMHOXEHUD», «Pa3MHOXKEHHE XJIaMHAOMOHAIb», «Pa3MHOXEHHE HBIJICHBDY,
«Pa3MHOXeHue THAPBD, «Meiosy, «XpoMocoMbly, «l'ameroreHnes», «CTpoeHUe
AUIEKIETKU U cnepMmaro3onsia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HEnpsAMoe pas3Butue», «PaszButrhe wmaklickoro xyka», «Pa3Butue capaHumy,
«Pa3BuTtne narymkn», «J[BOMHOE OIUIOJOTBOPEHUE Yy LIBETKOBBIX PACTECHHII,
«CTpoeHHne ceMsH OJHOIOJIBHBIX U JABYJOJbHBIX PACTEHUI», «OKW3HEHHBIN LUK
MOPCKOM  KamyCTbDy, <« Ku3HEHHBIM UHUKI MXa», <OKH3HEHHBIM  [UKI
ManoOpOTHUKA», « KU3HEHHBIN [TUKI COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SUIEKIETOK MU
CIIEpPMATO30UI0B, MOJENb «LIMKII pa3BUTHS JIATYIIKI.

JlaGoparopHasi padora «/3ydeHrue CTPOCHHUS TMOJOBBIX KJIETOK HA FTOTOBBIX
MHKpPOITpEnapaTax».

IIpakTnueckass padora «BbisgBIEHHME MPU3HAKOB CXOJICTBA 3apPOIBIIICH
MTO3BOHOYHBIX JKHBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB PA3MHOXKEHHUS BBICIIUX
pacTeHUu».

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

Hcropust cTaHOBJIEHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGorter T
Mengens, I'. ne ®puza, T. Moprana. Posiib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapmeuenko, 0. A. ®wmmuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTCPHATUBHBIC INPU3HAKHW, JOMWUHAHTHBIA M PELECCUBHBIN
MpU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs TUHUS, TUOPHUII, TEHOTHUIT, ()EHOTHII.



OCHOBHBIE ~ METOABI ~ TE€HETHKU:  THOPHUIIOJIOTMYECKUH,  LHUTOJOTMYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUM.

JdemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeTo bl TeHETUKI, «CXEMbI CKPEIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETHUYECKHX

HUCCJICIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akKoH

eAMHO00pa3usi THOPUIOB MepBoro nokojeHus. [IpaBuno qomuHupoBanus. Bropoit
3aKOH Menaenss — 3aKOH pacLICIUICeHUs IIpU3HAKoB. L{UTosiormyeckre OCHOBBI
MOHOTMOPHIHOTO CKpeluBaHus. [' unores3a 4ucToThl raMer.

AHanuzupytomee ckpernuBanue. [IpoMeKyTouHbIi XapakTep HaclleJOBaHUS.
Paciueruienre npu3HaKoB IIPU HEIIOJIHOM JOMUHUPOBAHUM.

JurubpuaHoe ckpemuBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOT0
HAcJlelIOBaHMUs  NpU3HAKoB.  lluTomornueckue  OCHOBBI  JTUTHOPUIHOTO
CKpEILBaHUS.

CuennienHoe HaciienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJICOBAaHUE TI'€HOB, HAPYILUCHHE CLEIUICHWS MEXAY IeHaMH. XPOMOCOMHas
TEOpHsI HACIIEACTBEHHOCTH.

['eHeTnka nojga. XpoOMOCOMHBIM MEXaHU3M OIPEAEIEHUS MoIa. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHBIA I0J. | eHeTuuyeckas
CTPYKTYpa IOJOBBIX XpoMOcoM. HacnenoBanue Npru3HakoB, CLEIJIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [imeoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM aiuienu3M. B3auMoaencTBue HeayulelbHBIX T'€HOB.
KommiementapHocTs. Onucras. [lonmumepust.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHs PACTEHUM, >KUBOTHBIX M 4YEJIOBEKa, a
TaKkkKe (PU3NOJIOTUYECKUX IPOLIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (DYHKIIMH.
['eHeTnyeckre MeXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO31UH
— Mapa3uT» U «XO35UH — MHKpOOMOM». ['eHeTnyeckue acrneKkTbl KOHTPOJS U
M3MEHEHUS HACJIeICTBEHHON MH(OpPMAIIMU B TOKOJICHUIX KIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabmuup! u cxemsl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHamu3upyrouniee CckpemuBanue», «HemoimHoe TOMHUHHpPOBAHHUEY,
«CuenyieHHOe HacleloBaHWE MNPU3HAKOB Y Jpo30¢uibl»y, «l'eHeTuka monay,



«Kapuotunn uenmomeka», «Kapuotun gpozoduib», «Kapuotum OTHIBD,
«MHOX€eCTBEHHBIN ajljIennu3M», «B3auMo1eliCTBUE T€HOBY.

O6opynoBaHue: MoJielib JUIsl  JIGMOHCTpPAIIMM  3aKOHOB  €IMHOOOpa3us
ruOpUIoOB TEPBOrO TOKOJICHUS M pacUICIUVICHUs MPU3HAKOB, MOJEIb s
JICMOHCTpAIlMM 3aKOHA HE3aBHCUMOTO HACJIEAOBAHUS MPU3HAKOB, MOJEIb JJIA
JIEMOHCTPAIlMM CUETUJIEHHOTO HAcCJEIOBaHUs TMPHU3HAKOB, CBETOBOM MHKPOCKOII,
MHUKpompemnapar: «J[po3odunay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUs y APO30(PUITB».

IIpakTnueckas  paGora  «M3ydeHue  pe3yJabTaToB  JUTHOPUIHOTO
CKpEIIUBAHUA y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHoTHMIAa W cpeabl npu  dopmupoBaHuu (peHoTHmna.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. BUab
W3MEHUMBOCTH: HEHACJICACTBEHHAS U HACJIC/ICTBCHHAs.

MoaudukaniioHHass W3MEHYMBOCTh. Ponb cpeasl B hopMUpOBaHHH
Moau(pUKAIIMOHHOW W3MeH4YuBOoCcTU. Hopma peakiuu mpusHaka. BapuanunoHHBIN
psan u BapuanmonHass kpuBas (B. Moranncen). CpoiicTBa MOau(UKAIIMOHHOM
W3MEHUYHMBOCTH.

I'enoTunuueckas M3MEHUYHMBOCTh. CBOMCTBA TCHOTUIIMYECKOM M3MEHUYHUBOCTH.
Buapl reHOTUITHYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIllHOHHAs.

KomOnHaTuBHAs W3MEHYMBOCTH. Meio3 M TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATHBHOM M3MEHYHMBOCTH. P0OJIb KOMOMHATHBHOI M3MEHYHMBOCTHU B CO3JIaHUU
T€HETUYECKOTO pa3Ho00pasus B Mpejiesiax 0JTHOrO BUA.

MyTanmoHHass HM3MEHYMBOCTh. BHIBI MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHIAYLIUPOBAaHHBIC MyTalluu. SlmepHble U
HUTOILIa3MaTuyeckue myTtauuu. CoMaTUYeCKUe U TMOJIOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUS MyTanuid. MyTareHel W WX BJIUMSAHUE Ha OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIlMOHHOIO TMpoIecca. 3aKOH TOMOJOTHYECKUX pAJIOB B
HacneacTBeHHoW m3meHunBocth (H.M. BaBuiioB). BHesinepHass U3MEHUHUBOCTh U
HACJICJICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, POJb INUSCHEMUYECKUX (HaKkmopos 8
HACIe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JdemoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmumet u  cxeMbl: «Buasl um3MeHUMBOCTHY», «MoauduKarmoHHas
W3MEHUYHMBOCTD, «KoMmOnHaTnuBHaAsS U3MEHUYHMBOCTDY, «Meiiosy,
«OnnonoTBopeHuey, «l'eHeTndeckue 3a00ieBaHus YeoBeKay, « Buabl MyTaiuii.



O6opynoBaHue: >XKMBbIE U TepOapHbIE IK3EMIUISIPHl KOMHATHBIX PacTeHUH,
pucyHku (dpoTorpaduu) >KUBOTHBIX C PA3TUYHBIMUA BHJIAMHU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(DUKAIIMOHHOW HM3MEHUYMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOUN KPUBOW».

IIpakTuyeckas padora «Mytamuu y Apo3odunasl  (HA TOTOBBIX
MUKPOTIpENapaTax).

Tema 14. I'eHeTuKa YesiOBeKa

Kapuotun denoBeka. MexayHapoaHas IporpamMma HUCCIEIOBaHUS TE€HOMA
YyejaoBeKa.  MeToapl  M3y4eHHMSI TE€HETHKHA  YEJIOBEKa: TEHEAJIOTHYECKHU,
OJIM3HEIIOBBIM, LIUTOTCHETUYECKUIA, MOMYJISIMUOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-TEHETUUECKUA. CoBpemeHHOE OnpeIesICHHE TE€HOTHUIA!
MTOJITHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[111P-ananu3a. HacneacTBeHHbIE 3a00JieBaHUA YellOBeKa. [ €HHbIE 1 XpPOMOCOMHBIE
Oone3HM 4YenoBeka. bolie3HW ¢ HACIEeNCTBEHHOM MPEeapacroyioKeHHOCTHIO.
3HaYeHUEe MEAMIIMHCKON T€HETUKHU B MPEIOTBPAILCHUN U JIEYEHUU T'€HETUYECKUX
3a0oyieBaHUI uenoBeka. MeauKo-TeHeTUYecKoe KOHCYJbThupoBaHue. CTBOIOBbBIE
KJIeTKU. [loHSTHE «TeHEeTHYEeCKOTO Tpy3a». ITUUECKUE acCHEeKThl UCCIEIOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckne (akTOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YEJIIOBEKA K
bu3rYecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY Karoliei cpensl. [ eHeTnueckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MaTOJOTHUSIM.

JleMoHCcTpan U

Tabnumel u cxembl: «KapuoTun uyenoBekay, «MeToJbl U3yUeHUs] TeHETUKU
4eJoBeKay, «l eHeTnuecKkue 3a00JIeBaHUs YETTOBEKaY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cestekuusi OpraHu3zMoB

JloMecTukanuss M CeleKuus. 3apoKICHUE CEJNEKIMU U JIOMECTHUKALIMH.
Yyenne H. W. BaBumoBa o lleHTpax TPOUCXOXKIEHUS HW MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Posbp cenekuuu B CO3JaHUM COPTOB PACTEHUM U IOPOJ
*uBoTHBIX. CopT, mopoAa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSAJIOB B
HaciaeAcTBeHHOM wu3MmeHuMBoctTy H. WM. BaBuioBa, ero 3HadeHue id
CEJICKIIMOHHOM paboThI.

Metonpl cenekuMOHHOM paboThl. M CKycCcTBEHHBIH OTOOp: MacCOBBIA U
VIH/INBU1Y AJIbHBIN. DTarel KOMOMHAITMOHHON CCJICKIIUU. HcnsiTanne
MpOU3BOAMTENEH MO TOTOMCTBY. OTOOp MO TEHOTHIYy C IOMOIIBIO OIICHKU
dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ ToMolIkio ananu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ ~ CEJIEKIMOHHOW  padoThI.
PanmnanmoHHbIl 1 XUMUYECKUN MyTareHe3 Kak UCTOYHUK MYTAlUMN Y KyJbTYPHBIX



dbopm opranusmoB. lcmonb30BaHME TEHOMHOTO PENAKTHPOBAHUS WU METOIOB
pexomOuHanTHRIX JIHK my1s momydenust iCX0AHOTO MaTepuaia Jjisi CEIeKIUU.

[Tonyuyenue MOJIUILIIOUIOB. BuyTtpusugosas rUOpUAN3aLINSL.
bnu3kopoACcTBEHHOE  CKpeluBaHue, WiM  UHOpuauHr.  HepoacTBeHHOe
CKpellluBaHue, Win ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcnoiab3oBaHue
rereposuca B cenekiuu. Otnanéunas rubpuausanus. [Ipeomonenue Oecruioaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CENCKIIUN PACTEHUN U )KUBOTHBIX. «3e1éHas
DesonoYuUs».

CoxpaHeHUE U U3YUYCHHE T'C€HETUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTECHHUM U
UX JUKAX  poauWyed ISl CO3JaHUs  HOBBIX COPTOB W T'HOpPUJIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHbBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30aHus HO8blX NOpoo, TUHULL U KPOCCO8, 8
MOM 4Yucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoell U nepcneKmueHbIX MexHoI02UlL.

JlemoHcTpanuu

IToptpers: H. U. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI TPOUCXOXKIESHUSI U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSAJO0B B HACIEICTBEHHOW HU3MEHUYMBOCTHY,
«Metogpl cenexuumy, «Otnanéunas rudbpuauzanus», «MyTareHesy.

JlabopaTopHasi padora «/3yueHrne coOpTOB KyJIbTYpHBIX PACTEHUN U TOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3yueHrne METO0OB CEJICKIINU PACTCHUI.

IIpakTueckas padora «lIpuBnBKa pacTeHUI.

IKcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHMS CEJICKIIMU PACTEHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IIJIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B J1abopaTopuio
arpOyHUBEPCUTETA WJIM HAYUYHOTO LIEHTPA)».

Tema 16. BuorexHo/10TMs U CHHTETHYECKAsA OMOJIOTUS

OOBEKThI, WCTHOJIB3YyEMbIE B OHMOTEXHOJIOTHH, — KJICTOYHBIE W TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHUKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, IMOJIYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOZenne. Mukpoouonornyeckuii cuHtre3. OOBEKTbI MHUKPOOHOIOTHMYECKHX
texHosorui. [IpousBoacTBo Oefka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHMPOBAHHUSI TEHOMOB C LEIBIO MOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIep KalllX HE BCTPEUAIOIINECS B MPUPOAE OMOCUHTETUYECKHUE MYTH.



Knerounass unxenepuss. MeToapl KyJbTypbl KIETOK U TKAHEW PACTEHUMN U
#*uBOTHBIX. KpuoGanku. Comaruyeckas TUOpUAM3AIMA W  COMATHYECKUN
smOpuorene3. lMcnonap30BaHWE TarlIOWJOB B CEJIEKUUU pacTeHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumein. HMcnonv3zoeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBLX
anmumen 6 meduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AUIEKIIETOK U KIIOHUPOBAHUE XKMUBOTHBIX. METO/ TpaHCIUIAHTALUK A/I€p KIETOK.
Texnonozuu 0300p06IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHasi W TeHHasg HHXEHepUs. VCKyCCTBEHHBIM CHHTE3 I€Ha |
KoHcTpyupoBaHue pexkomOuHaHTHBIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrokeHMssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMHKCHEPHH.
DKOJIOTUYECKHUE U ITUYECKUE TPOOIEMbI T€HHON HHKEHEPUHU.

Menuuuackue 6norexnonoruu. [loctrenomuas nudporas meaununa. [TIP-
JIUMAarHocTuka. MeTaOOoNOMHBIM aHaldu3, TEHOUEHTPUUYECKUH aHajau3 MpoTeoMa
YeJIOBEKa JUIA OLICHKM COCTOSIHUS €r0 370pOBbs. McCIonb30BaHHME CTBOJIOBBIX
KiIeTok. TapretHas Ttepanus paka. 3D-Oumouwmkenepus i pa3paOOTKU
byHIaMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEeH COYETAaHHEM TEXHOJIOTMI TPEXMEPHOTro OMONMpUHTHMHIra U ckaddonauHra
JUISL PEILIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEIULIUHBI.

CozlaHue BEKTOPHBIX BAaKIMH C LEJIbI0 0OecredyeHHs KOMOWHHUPOBAHHOM
3amuThl 0T Bo3Oyauteneir OPBU, ycTaHOBIEeHHE MOJICKYJSIPHBIX MEXaHHU3MOB
dbynkunonuposanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIMACHbBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuupl n cxemsl: «/cnoap30BaHE MUKPOOPIAHU3MOB B IPOMBIILIEHHOM
pou3BOJICTBEY, «KileTouHas nnxxeHepus», «'eHHass HHXXEHEPUs».

JlabopaTtopHas pa6ora «3yueHue oObeKTOB OMOTEXHOIOTUIY.

IIpakTueckas padora «llosyyeHrne MOIOYHOKUCBIX ITPOLYKTOBY.

Jkckypeusi «buoTexHONOTMS — BaKHEWINAash MPOU3BOJAUTENIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)».

11 KUIACC

Tema 1. 3apoxaenne W pa3BUTHE IBOJIOIHOHHBIX IPeICTABJICHHHA B
OnoJioruun

OpomononHass teopust Y. JlapBuna. IlpeanocwhulkM BO3HUKHOBEHUSA
napBuHu3Ma. Ku3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

JIBrKy1me cuiibl 9BoJoUK BUIOB 110 Y. J[apBuHY (BbICOKasi MTHTEHCUBHOCTh
Pa3MHOXXEHHUSI OpPraHM3MOB, HACJICJICTBEHHAs W3MEHUYMBOCTh, OopnOa 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuntetndeckord Teopun dBomtonnu (CTD). HelTpanbhas
teopust sBomtouuu. CoBpeMeHHas DJBOJIOIMOHHAS  OuWojorusa. 3HaYCHHE
ABOJIIOIIMOHHOM T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JdemoHcTpanuu

[Toptpetsi: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. K. Cent-Unep, K.
Kioswe, Y. Hapsun, C. C. UerBepukos, 1. 1. llImansraysen, Ix. Xomnaeiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm QopMupoBaHus
MPUCIIOCOOJICHUIT y pacTeHud W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapmipyTa myremectus Y. Jlapsunay, «Haxonku Y. JlapBunay, «Dopmbr 60ps0bI
3a cymectBoBanue», «llopoabl romyoeit», «MHoroodpasue KylbTYpHBIX (GopM
KarmycThl», «[1opoapl JOMAITHUX KUBOTHBIX», «CxemMa 00pa3oBaHUsI HOBBIX BUJIOB
(mo Y. [apBuny)», «Cxema COOTHOILIEHHUSI JBWXYIIUX CHJ DBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUUECKON TEOPUH IBOJIIOIIUNY.

Tema 2. MUKPO3BOIIOLNSA U €€ Pe3yJIbTATHI

[Tommynsuus Kak 3JI€MEHTAapHAasl €OUHULIA BOMOUNH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOTO Pa3HOoOOpa3us U CTPYKTypbl mnomyismnuil. M3MmeHeHue
reHopoHJa TOMyJSUMU KaK DJIEMEHTApHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHetTuyeckoro pasHoBecus J[xx. Xapnau, B. BaiinOepra.

DOnemeHTapHbie (HAKTOPHI (IBWKYIIHE CUJIBI) HBONIONUU. MyTalMOHHBIN
nporiecc. KoMOuHaTtuBHass M3MEHUMBOCTh. Jlpelid TeHOB — ciaydailHbIe
HEHAIpaBJeHHbIE U3MEHEHHMs 4YacToT ajiened B mnonymauusx. Oddexr
ocHOBatenss. IAggexm oOymuinounozo eopaviuika. CHUdCEHUEe 2eHemuyecKo2o
pasHoobpazus: npuuunsl u creocmeus. llpossenenue s¢pgpexma Opetigpa 2ceros 8
bonvwux u  Mmarvlx  nonynayusx.  Mwurpanuu.  M3onamus mOMyJISIITU:
reorpaduueckas (MpoCcTpaHCTBEHHAs), OMoJIorudeckast (pernpoayKTHBHA).

EctecTBeHHBIII 0TOOp — HampaBiglOmMi Qakrop 3Boiaouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMM, CTaOWIM3UPYIOLIUM, pa3pbIBAIOLIUI
(mm3pyntuBHbIN). [lonmoBoit oTO0Op. BO3HWKHOBEHME W SBOIIONHUSA COLUATBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBEeHHE — MpuUCNOCOOJeHUNM y  opraHusMoB.  Apomopdo3bl U
uauoagantanuu. [Ipumepsl mpucnocobieHnil y opranu3MoB: Mopdoiorudeckue,
dbuznonornyeckne,  OMOXUMHYECKHE,  moBeAeHYeCKHe.  OTHOCUTEIHLHOCTH
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xkpurepunm u crTpykrypa. BuumooOpa3zoBaHue Kak pe3yJbTaT
MUKpO3BOMOIMHU. M3omsauus — kiroueBod (akTop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BHU1000pa30BaHUS: AJUTOTIATPUIECKOE (reorpaduueckoe),



CUMITAaTPUYECKOE (?KOJIOTrUYECKOE), «MTHOBEHHOE) (monuIIonU3aIusl,
ruOpuanzanus). JIuTebHOCTh BOTIOIUOHHBIX TPOLECCOB.

Mexanu3mbl GopMHUPOBaHUS OMOJIOTMUECKOTO Pa3HOOOpa3usl.

Ponb »BONIOIMOHHOW OHWOJOrMKM B pa3padOTKE Hay4YHBIX METOOB
COXpaHeHus1 6nopazHooOpaszus. MUKPOIBOIIONUS M KOSBOIIOIHS MAPA3UTOB U UX
X03s5ieB. MexaHu3mMbl (POPMUPOBAHUSL YCTOMUUBOCTA K aHTUOMOTHKAM M CIIOCOOBI
O0OpBLOBI C HEl.

JdeMoHCTpanuu

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

Tabmuubl 1 cxembl: «MyTauuoHHasT H3MEHYUBOCTBHY», «llomynsuuonHas
CTpYKTypa Buaa», «Cxema MposiBiIeHUs 3akoHa Xapan—BaitnOepray, «JIBmkymue
CWJIBl HBOJIIOIIUNY, «DKOJIOTHYECKasi M30JSAIUs MONMYJIAIHUi ceBaHCKOU (openmy,
«l'eorpaduyeckass M3OJSIUS  JUCTBEHHULBI CUOUPCKOM U JIMCTBEHHUIIBI
Jnaypckoiy, «llomynsiiMOHHBIE BOJHBI YACIEHHOCTH XUIIIHUKOB U KEPTBY», «Cxema
JEHCTBUSL €CTECTBEHHOro o0TOopa», «PopMbl OOpHOBI 3a CYIIECTBOBAHHUE,
«HpycTpranbHbIl MenaHu3sM», «KuBble uckonaemseie», «I10KpoBUTEIBCTBEHHAA
OKpacka YKUBOTHBIX), «IIpenynpexnaromias OKpacka YKUBOTHBIX),
«Dusnonornueckre ananrauun», «lIpucrnocoOIEeHHOCTH OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepun Buma», «Buasl-nBoriHukn», «CTpykTypa BHAA B
npupozae», «CrnocoObl BugooOpazoBaHus», «l'eorpapuyeckoe BuI00Opa3zoBaHUE
TpEX BUIOB JAHMBIIICHY, «IDKOJIOTHYECKOE BHUI000PA30BAHUE BHJIOB CHHHID),
«ITonmummonasl pacreHuit», «KamycTHo-peaeuHbIid THOPHIY.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMU HACEKOMBIX, Uyydelia MTHIL U
3BEepell ¢ MpUMepaMH pa3IMYHBIX MNPUCTIOCOOJEHUM, dYyuyena NTUIl U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHud ONM3KUX BHJOB, 00pa30BaBIIMXCS
pa3TUYHBIMU CIIOCOOAMH.

JlabopatopHasi padora «BpblsiBlieHHE H3MEHUYMBOCTH Yy OCOOEH OJHOTO
BUJID.

JlabopaTtopnass  paGora  «lIpucmocobnenuss  opraHm3smMoB M HUX
OTHOCHTEJIbHAS 11€JIECO00Pa3HOCThY.

JlabopaTtopnass pabora «CpaBHeHHWE BHJIOB 1O MOP(OIOTHIESCKOMY
KPUTEPHUIOY.

Tema 3. MakpodBoJIIOLMS U €€ Pe3yJIbTaThl

Meroapl M3y4yeHMs ~ MaKpOdBOMIOLMHU. [laJIeOHTONOTMYECKHE  METOAbI
u3ydeHus: dBoioruu. l[lepexomupie ¢GopMbl U (UIOTEHETUYCCKUE PSIBI
OpraHU3MOB.

buoreorpaguueckue meTonbl u3ydeHus spoitouuu. CpaBHeHue ¢IoOpsl U
(dbayHbl MaTepuKOB U OCTpPOBOB. buoreorpaduueckue oOnactu 3emuu. Bumbi-
SHJEMUKHU U PEUKTHI.



OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(POIOTUUECKHE METObI H3yUCHHUS
BONMIONMM. ['eHeThueckrue MEXaHU3Mbl JBOJIOLMM OHTOT€HE3a W IOSBJICHUS
HBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  QHAJOTWYHBIC  OPTaHBbI.
PynuMentapubsle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKUE,
OMOXMMHYECKHE M  MaTEeMaTHUYeCKUE  METOJbl  M3YYEHHUS  DBOJIIOIUHU.
['omonoruunasie TeHbl. COBpEeMEHHBIE METOJbI MOCTPOEHUS (HUIOTEHETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallMX U SBOJIIOIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) dBOMOIUU. [IpuHyun cmenvl yHKYuUlL.
HeoGpatumocTs 3BomtonMK. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLIU Y.

JdeMoHCTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. ['ekkelb.

Tabnuiel 1 cxembl: «DunoreHeTUUECKUN psij Jomaan», «APXEONTEPUKC,
«3Bepo3ybObie  smepe», — «Creromedansyy,  «PuHmoduthy,  «CeMeHHBIE
nanopoTHukn», «buoreorpaduyeckue 30HbI 3emnn», «Jlpeiid KOHTHHEHTOBY,
«Penukth»y, «HaudanpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHby, «PyJaUMEHTH,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpbI 4YENIOBEKAa M IIMMIIaH3e», «l JaBHbIE
HaIpaBJICHUS IBOTIOLUNY, «OO0IIME 3aKOHOMEPHOCTHU YBOTIOLIHI.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAEeMbIX OCTAaTKOB
OpPraHW3MOB, MYJISIKH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HaydHple THUMOTE3bl TPOUCXOXKICHUS >KU3HM Ha 3emie. AOuWoreHes u
naHcrnepmusi. JJoHayuHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEaLlOHHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ ONpOBEpKeHUE onbiTamu .
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxosxienne >kM3HU U aCTPOOUOJIOTHUSI.

OcHOBHBIE JTaIlbl HEOPTraHU4ECKON 3BOJIIOLIAH. IInanerapHas
(reosoruueckast) SBOJIOINUA. XHMHYECKas OHBOJIONHSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BemiecTB u3 Heopranuudeckux. Omnbir C. Mumiepa u I'. FOpu.
OOpazoBanue mnonuMepoB u3 MoHoMepoB. KoamepBarnas rumnoresa A. .
Omnapuna, runore3a nepBudyHoro oyiaboHa Jlx. XomnaeitHa, TeHeTUUECKas TUIIOTe3a
I'. Ménnepa. Pubo3umbl (T. Yek) m runoresa «wmupa PHK» VY. TI'unbepra.
®opmupoBaHue MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIECTKHU.

Uctopuss 3emnn U MeToApl €€ wu3yuyeHusa. lckomaemble OpraHUYECKHE
octatku. ['eoxpononoruss u e€ wmeroabl. OTHOcUTENbHAsE U aOCOJIIOTHAs
re0XpoHOJIOTHs. I'e0XpoHOIOrHYecKas 1Kana: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



Hauanbnbie 3Tanel opraHndeckod »Bojronuu. [losBieHne u 3BOIOIUA
MEPBBIX KJIETOK. DBOMIONMA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKN KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaTtonutsl. [TpokaproThl U 3yKapUOTHI.

[TpoucxoxneHne 3ykapruoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUpPYCOB. IIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATalbl SBOJIONMUU BBICIINX pacTeHUil. OCHOBHBIE apOMOPQO3bI
pacreHui. Bpixox pacreHunn Ha cymy. IlosBiieHue CHIOpPOBBIX pAacTEHUU W
3aBoeBaHWEe UMK Ccymu. CeMeHHble pacTteHud. [IpoucxoxkaeHne IBETKOBBIX
pPacTeHUM.

OCHOBHBIE ATallbl 3BOJIONMHA KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBbie XOp/10BbIE KUBOTHBIE. JKM3HL B BOAE. DBOJIOLHUS MTO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii m pentwinii. [IporcxokaeHne MICKOMUTAIONUX W
ntull. [lpunnun xmoueBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
MTO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutre xu3HM Ha 3emie IO 3paM W IEepUuoAaM: apxeu, IMPOTEPO30H,
najgeo3oi, Me3030M, KailiHO30il. OOm@as XxapakTepuCTHKa KJIWMara U
reOJIOTMYECKUX TporeccoB. llosiBIeHME M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3oBaHue: €ro yCIOBUS U BIUSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHHUSI — SKOJIOTMYECKHE KPHU3UCHI Mpouuioro. [IpuuuHel u
CJIIECTBUS MAacCOBBIX BbIMHpaHHil. COBPEMEHHBIN HKOJOTHMYECKUN KPHU3HC, €T0
ocobenHoctu. [Ipobnema coxpaneHus: 6uopazHoodpasus Ha 3emIie.

CoBpeMeHHass cucTeMa opraHudeckoro mupa. IlpuHuunel knaccupukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPraHU3MOB.

JleMoHCTpan U

[Toptpetsr: ®. Penn, JI. Cnamnanuanu, JI. [lactep, . . Meunnkos, A. U.
Omnapun, /Ix. Xongeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuier u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. I1actepa mo
M3YUYCHHUIO CaMO3apoXKIeHUs *ku3Hm», «Cxema ombita C. Mwmmiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  H3Boyouun», «l'eoxpoHosiorMyeckas  mIKajiay,
«HauanpHble 3Tanbl OPraHUYecKo 3BOMIOLUNY», «CXxemMa 00pa30BaHUS DYKapHOT
nyTéM cumoOuorenesa», «Cucrema xuBoW mnpupoaw», «CTpoeHue BUpPYCay,
«Apomopdo3bl  pacTeHuit», «PuHnOGUTE, «OIHOKIETOYHBIE BOJAOPOCIH,
«MHOrokeTounsie Boaopociany», «Mxwuy», «llamoporHukmy», «l onocemeHHbIE
pactenus», «Opranbl [BETKOBBIX pacTeHUl», «(Cxema pa3BUTUS KUBOTHOTO
Mupay, «ApomMopdo3bl KUBOTHBIX», «lIpocteiimme», «KuiedHononocTHeiey,
«IInockue YepBU», «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lltunp», «Miekonuratomme», «Pa3BuThe XuU3HU B
apXxenckou spey, «Pa3BuTHE KU3HU B MPOTEPO3OMCKON 3pey, «Pa3BuTHe KU3HU B
[aJIE030MCKOMN 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHE KU3HU B
KaltHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapuud pacTEHH pPa3IUYHBIX OTIEIOB, KOJUICKIIHU
HACEKOMBIX, BJIQXKHBIE MTpENaparsl >KMBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKLIUN
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yydesla IITHLl W 3BEpEH,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJSIKU OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  snadoparopHass  paGora «MopenupoBaHUWE — ONBITOB
Munnepa—tOpu no u3yueHno aOMOreHHOI0 CHUHTE3a OPraHUYEeCKUX COSIMHEHUN B
NEepPBUYHON aTMochepey.

JlabopaTtopnasi padora «/3yyeHue M omnMcaHWE HMCKOINAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHUSI PACTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnyeckas padora «/3yueHue ocoOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxkaeHune 4eji0BeKa — AaHTPOIIOreHe3

Pasznens! n 3agaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHOBIEHUE NPEICTABICHUN O MPOUCXOXKICHUU YeNoBeKa. PemurunosHeie
BO33peHusa. COBpEMEHHbBIE HAYUHBIE TEOPHH.

CX0ACTBO YeNOBEKA C KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJNOBEKA  C  JKUBOTHBIMM:  CPABHUTEIBHO-
MopdoJIoTuIecKue, AMOPHUOJIOTUYECKHUE, (bU3HO0I0T0-OMOXMMUIECKHE,
nosefeHuYeckue. OTIIMYMS YelloBEeKa OT )KMBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBS3aHHBIX C HMM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CHUTHAJbHOMU
CUCTEMBI.

JIBrokymue cuiibl ((pakTOpbl) aHTPONOreHe3a: ONOJOrHYeCKUe, COLMaIbHbIE.
CooTHotleHne OUONOrMYECKUX U COLMANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJWU AHTPOIIOTEeHEe3a. PaHHME uernoBeK0oOOpa3Hbie 00€3bsSHBI
(POKOHCYJIBI) M pAaHHUE MMOHTHIBI — OOIINE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JM0/Iei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JroJeh. UenoBeK yMelnblid, epBbIe
M3TOTOBJIEHUS OpyIAul TpyAa. YemoBeKk NMpAMOXOASNIMNA U NEPBBIM BBIXOJ JIOJACH
3a  mpenmensl  Adpukn. YenoBexk reWmenbOeprckmii — 0OmUNA  MPEIoOK
HEaHIepTaJIbCKOr0 4YEJIOBEKAa U YEJIOBEKA Pa3yMHOro. YenoBeK HeaHAEepTalbCKUN
KaK BUJ JIIOJEH XOJIOAHOTO KiauMmara. YenoBek pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKHM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a ImpeaenaMu AQpHUKH.
[TameoreneTrka 1 NajaeoOreHOMHMKA.



DBOJIONUS COBPEMEHHOTO 4esnoBeka. EcTecTBeHHBI OTOOp B MOIMYJISIITUSIX
yeyoBeka. MyTalMoOHHBIN Tiporiecc U moiaumopdusm. [lonmynsiroHHbIE BOJHBI,
npeiid reHoB, murpaius U «3PHEKT oCHOBATENS» B MOMYJISIUAX COBPEMEHHOIO
YEJI0BEKA.

UYenoseueckne pacel. [loHatue o pace. bomblime pacel: €BpONEOUIHAS
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (PKBaTOpHalbHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHsl 4YelIOBeKa IO IUIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacHU3Ma.
[Ipucrnoco6IeHHOCTh YeJoBeKa K pPa3HbIM YCJIOBHUSAM OKpYKAlOIIEH CpeJbl.
BnusHue reorpadguueckoil cpeapl W apeiia reHoB Ha MOpP(OJOrHI0 U
(U3HOTIOTHIO YeTIOBEKA.

MexaucuMiuinHapHble MeToabl B (usnueckol  (OMOJIOTHUECKON)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ aHTPOINOJOTHS W MaJIEOAHTPONOJIOTHUS
YEJIOBECUECKUX TMOMYJALUNA. bruoconuanbHble UCCIEAOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KOIBOIIONUH OMOJIOTMYECKOTO W COIMATLHOTO B YEIIOBEKE.

JlemoHcTpanuu

IToptpetsr: Y. lapBuHn, JI. JIuku, A. . Porunckui, M. M. I'epacumos.

Tabnuiel u cxeMbl: «MeToIbl aHTPOMOJIOTUIY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3biHb», «CKeNeT 4YeloBeKa M CKeleT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «J[BIXKYIIIME CHIIBI aHTPOIOTCHE3A», « DBOIIOIIUOHHOE
JIpEeBO  yeJoBeKa», «ABcrpajmonutek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «JleHrncoBckuil yenoek» «Heanaepranbupny, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITamnbl 3BOJTIOLUHU YEIOBEKA», «Packl 4eIoBEKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMPEeAMETOB MaTepUallbHOM
KyJIbTYpbl ~TPEAKOB 4YeNOBeKa, penponaykiuu (pororpadmm) xapTuH C
MU(DOTOTHYECKUMU W OHONEHCKUMH CIOKETaMH TPOMCXOXKICHHS UEeIOBEKa,
dboTorpaduu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET Ye0BeKa, MOJIETh
yeperna 4YeJloBEeKa M uepena IIMMIIaH3€, MOJEIb KHCTH YEJIOBEKAa M KHUCTH
MIMMIIAH3€, MOJIEIIN TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOCHHOCTEH CTPOCHHUS CKejeTa
YeJIOBEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM).

IIpakTnueckas padora «/3yyeHre 3KOJOTMUECKUX aJanTalli 4eI0BEKay.

Tema 6. Dxojormsi — Hayka 0 B3aUMOOTHOUICHUSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM C OKpY Kalolleil cpeaoii

3apoxxaeHue u pa3BUTHE 3Kojoruu B Tpydax A. ['ymGonpara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3aensl u 3amauu
9KOJOTHH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaAMH.



Metoasl skonoruu. [loneBble HaOmoAeHUA. DKCIEPUMEHTHI B HKOJIOTUU:
OpUpPOAHBIE U JlabopaTopHble. MoJeaupoBaHue B HKOJIOTHU. MOHUTOPHUHT
OKpY’Karolen Cpejibl: JIOKAIbHBIN, peTHOHATBLHBIN U TJI00aTbHBIN.

3HaYeHUEe OKOJIOTMYECKMX 3HAHMM JUIA  YEJIOBEKAa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€M 4YelOoBe4eCcTBa ¢ mpuponor. PopmupoBaHue
DKOJIOTUYECKOM KYJIBTYPbI U 3KOJIOTHUYECKOW TPAMOTHOCTH HACEJICHUS.

JlemoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepiios, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel 1 cxembl: «Pa3gensl sxomorun», «MeToabl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAOLIEH CPEIBI.

JlabopaTopHast pabora «3yuenue METOJI0B AKOJIOTUYECKUX
WCCIIEIOBAHUID.

Tema 7. Opranusmsl U cpeaa 00MTAHUA

Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
HKOJIOTHYECKUX (HaKTOPOB: abUOTHYECKHE, OMOTHYECKUE, aHTpororeHHbie. Oo1ume
3aKOHOMEPHOCTH JEHCTBUS 3KoJornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnueckue (¢akrtopel. CBeT Kak sKojorumdyeckuid Qaxrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHil M >KUBOTHBIX [0 OTHOIIEHUIO K cBeTy. CHrHajibHas pojb CBETa.
DoTONEPUOIU3M.

Temnepatypa kak osKkojorudyeckuid Qakrop. [elicTBue Ttemmeparypbl Ha
opranu3Msbl. [IoMKuIO0TEpMHBIE © TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxHocTth kak skosiormdeckuit ¢aktop. Ilpucmocobiienuss pacteHui K
NOJAJIEp)KaHUI0 BOJHOro OanaHca. Knaccudukanus pacTeHUH MO OTHOIICHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K H3MEHEHUIO BOJHOT'O PEKUMA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJIHAS, HA3€MHO-BO3JyIIIHAs, TTOYBEHHAs,
ryOMHHAs  TOAMOYBEHHAs, BHYTpUOpraHuU3MEHHas.  DU3NKO-XUMUYECKUE
0CcOOEHHOCTH cpen obuTtaHusi opranu3MoB. [IpucrnocoOneHuss OpraHu3MoOB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. Buemnue u BHyTpeHHUE pUTMBI. CyTOYHBIE U
rOIUYHBIC PUTMBL. [IpHCTIOCOOICHHOCTh OPTraHU3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBUU KU3HU.

Kuznennsie Qopmbl opranu3zMoB. [loHsiTHE O JKHU3HEHHOUW (QopmMme.
’Kuznennsie popMbl pacTEHUI: 1EPEBhs, KYCTAPHUKU, KYCTAPHUUKH, MHOTOJICTHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0MOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buortnyeckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. [lapasutusm, koomnepanus,
MyTyalli3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJIeOHn4IecTBO). Hetpoduueckue
B3aUMoOJIecTBUS  (Tomuueckue,  (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOACHCTBUN [UIsl CYIIECTBOBAHMS OpPraHW3MOB B Cpele
obOutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JlemoHcTpanuu

Tabmuubl U cxembl: «Okonorudyeckue @axropb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHl )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOTMYECKUE aJanTaluuu
KUBOTHBIX», «Cpenpl OOWUTaHUS OpPraHU3MOB», «bBHOIOTHYECKUE PUTMBDY,
«Kusnennole  Gopmbel  pacteHuit», <« KuzHeHHble  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOIO JIeca», « IKOCHCTEMA XBOMHOrO jecay, «Llenu
NMUTaHUSA), «XUIHAYIecTBO», «llapasutusm», «Konkypenmus», «Cumounosy,
«KomMeHcanuzm.

O6opynoBaHnue: repOapuud pacTeHUN U KUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3UYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOIIOOMBBIE, TEHEIOOUBBIE U
TEHEBBIHOC/IMBBIC KOMHATHBIC PACTCHUS, TepOapuu U KOJUICKIIUU TETUIOTIOOUBHIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesa MTUIl U 3Bepeu, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYIII, KOJJIEKIIMH >KUBOTHBIX, OOUTAIOIIMUX B Pa3HBIX cpeaax,
repOapu ¥ KOJUIEKIMM pAacCTEHUH M JKUBOTHBIX, OOJaJAONIMX 4YepTaMu
IPUCTIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHUH JKU3HM, repbdapun u
KOJUIEKIIUU PACTEHHM M >KMBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3JIUYHBIX OMOTUUYECKUX B3aUMOJECHCTBUAX.

JlabopaTopnasi paGora «BbisBiIeHHUE TNPUCTOCOOIECHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlaGopaTopHasi paGora «BpIABICHHE NPUCIOCOOICHUNM OpPraHU3MOB K
BIIUSHUIO TEMIIEPATYPBD».

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUN U3
pa3HbIX MECT OOMTaHUN.

Tema 8. Ikos10rusi BUA0B U MOMYJIAMNH

OKOJIOTUYECKHE  XapaKTEPUCTUKH  IOIYJISLHH. [Monynsiuust ~ kak
Ouonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, (PU3NYECKUX OApbepoB U
0CcOOEHHOCTE OMOJIOrMH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPhI
nonyjsuuid. OCHOBHBIE TIOKAa3aTeNu NOMYJSLUUU: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pPacCTHAasi M IIOJIOBas CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUSL.

DKoJioruyeckast cTpykrypa nomyisiuud. OUeHKa YUMCIEHHOCTH TOIYJISLHH.
JlnHamMuka nomysAnuu U e€ peryianud. buorndeckuil moTEeHIMan IOIYJIALMH.
MoaenupoBanve TMHAMUKHA TOMyIsiUuU. KpuBbIle pOCTa YHCIEHHOCTH MOIYJISLIHH.
KpuBble BbDKHMBaHUS. Perynsnus YWCICHHOCTH MOMYJAIMA: poyib (PaKTOpOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTHYECKUE CTPATETUX BUAOB (I- U
K-ctparerun).

[Tonsitue 00 sKkonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosormdyeckon Humm Jx.M. XatumHcona. Paszmepsl skosormueckon
Huiy. [loTeHnnanbHas U peanTn30BaHHas HUILIU.

Bua kak cucrema mnomynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIE
CTpaTernuy. JKOJOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS M MUrpalMil >KUBOTHBIX. buosornueckue
VHBA3UU YyKEPOJAHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: Hx. M. XaT4ynHCOH.

Tabnuipl U cxeMbl: «DKOJOTUYECKHUE XAPAKTEPUCTUKH TOMYJISIIUN,
«IIpocTpaHcTBEHHAss  CTpyKTypa  HoOmyJsiqum», «Bo3pacTHble  NMHpaMHIbI
nonysanun», «CKOpPOCTh  3acelieHusT MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzMamMmny», «Mojeib 3xkosiorndeckor Humu /x. M. XaTynHcoHay.

O6opynoBanue: repdapuu pacTeHHH, KOJJIEKIIMH KUBOTHBIX.

JlabopaTopnass pabora  «lIpucmocoOieHus ceMssH  pacTeHUH K
PACCETICHUIOY.

Tema 9. Jxosorust coodmecTB. IKOJIOTrHYeCKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMu B OHOIIEHO3E.

OkocucteMa kKak OTKpbITasi cuctema (A. JIx. Tencnu). DyHKIMOHAIBHbBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLIEHTbl, KOHCYMEHTHI, pPEIYLICHTHI.
Tpoduueckne ypoBHH. Tpodudueckue menu u cetu. AOHOTHUECKHE OJOKHU
skocucteM. [1ouBsl U Wikl B 3kocucTemax. KpyroBopor BEwIEeCTB U MOTOK SHEPTUH
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTelnu  dAKOCUCTEMBl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMUJIbI UUCET, OMOMACChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Duyxmyayuu.
HampaBieHHbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKLECCHM W UX TMPUYMHBL. AHTPONOIE€HHbIE BO3JICUCTBUA Ha
cykueccuu. KnmnmakcHnoe cooOuiectBo. bruopazHoodpasue u nmojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbl 03ED U peK. DKocucmembl Mopeti U
OKeano8. Ixocucmemvl MYHOP, 1eCO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrtema. ArpouneHos. Paznuums
MEK/Ty aHTPOIIOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBbIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTpomm3aius ToOpojacKoi ¢ayHsl. buonormdyeckoe wu
XO03SMCTBEHHOE 3HAUYCHUE arpPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponv kackadnoco 3ggexma u 8udo8-30upukamopos (Kirouesvix
6U008) 6 ynxkyuonuposanuu sxocucmem. IlepeHOC 3HEPrum U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, IOIYJISLUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmol 8030eticmaus 3aepA3HeHUl pPA3HbIX munos Ha
cyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbI ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUSL.
MeTton0J10rusi MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOT€HHBIX SKOCUCTEM.

JleMoHCcCTpanuu
[Toptper: A. [Ix. Tencnn.
Tabmuet  u cxembl:  «CTpykTtypa  OuOIEHO3a»,  «DKOCHCTEMa

HIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
IpYIIbl OPTaHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B 3KOCHUCTEMEM,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», «DKOJIOTHUECKasi MUPAMHIA YHCEID»,
«JKonoruyeckas nupamuyia OMOMacchly, «IKOJIOTHMUECKas MUpaMuia SHEPTrUmn»,
«ObpazoBanue Oonotay, «llepBuuHas cykueccus», «BoccTaHoBIeHHUE Jieca MOCIie
noxapa», «9KocucTeMa 03epa», «ArporeHo3», «KpyroBopoT BEmIECTB U MOTOK
DHEPTUU B arporieHo3ey, «[Ipumepsr ypOboskocucTem.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uyydelia MTHIL U
3Bepei, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PAaCTCHUMN, aKBApUYM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanue ypo03KOCUCTEMBD».

JlabopaTtopnass paGora «M3ydenne pazHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHsl B TUIMYHBIM OHMOTEO1eHO03 (B TyOpaBy, Oepe3HsIK,
€JIbHUK, Ha CYXOJ0JIbHBIA UM MOMMEHHBIN JIyT, 03€pO, O0JIOTO)».

IKCKypcusi «DKCKypCUsl B arpo’KocucTeMy (Ha Moje WA B TEIIMYHOE
XO35UCTBO)».

Tema 10. buocdepa — riodanbHasi IKOCHUCTEMA

buocdepa — oOmiennanerapHas 000J0YKa 3€MJIM, T/€ CYIIECTBYET WIH
CyIIIECTBOBaJIa XW3Hb. PazBuTHe mpeacTaBieHuii o oumochepe B Tpyaax J. 3rocca.



Yuenue B. U. Bepuaackoro o 6mocdepe. Obnactu 6mocheps! u e€ cocras. XKuboe
BEIECTBO Ouochepsl U ero PyHKIUY.

3aKOHOMEpPHOCTHU cyllecTBOBaHusA Ouocdepnl. OcodeHHOCTH Onocdepsl Kak
rJ100aIbHOM 3KOCcUCTEMBI. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBoporsl
BEILIECTB U OMOT€OXMMHUYECKUE LUKIBI (Yriaepoja, a3ota). PUTMUYHOCTD SIBIEHUN
B Onocdepe.

3oHabHOCTE OmoOchepnl. Ilonarue o Omome. OCHOBHBIC OHOMBI CYIIH:
TYHJpa, XBOMHBIE JieCca, CMEILIAaHHbIE W IIMPOKOJIIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCTBIHU, TPOMTUYECKHE JIeCa, BRICOKOTOPhs. KiuMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa 1 (yHKIIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHITHANA |
onochepHbIX QyHKIIHA.

JleMoHCcTpanuu

[Toptpetsl: B. 1. Bepnanckuii, J. 3rocc.

Tabmubr 1 cxemsl: «l'eochepsr 3emmn», «KpyroBopor azora B IpHUPOIEY,
«KpyroBopor yrnepoga B mpupone», «KpyroBopor Kuciopoga B IpPUPOIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIe OMOMBI cymny, «Knumatudeckue
nosica 3emnm», «TyHapay», «Takra», «Cmemannsiil gec», «IIMpoKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlyctbiHsay, « Tponndeckuii gecy.

O6opynoBaHue: repoapuu pacTEHUN Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YUestoBek U OKpyxkaroIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHEe YelloBeKa Ha
ouocepy. 3arpszHeHwe BO3IyIIHOW cpenapl. OxpaHa Bo3Ayxa. 3arps3HeHUE
BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiumMara.

AHTpOIIOr€HHOE BO3/CIICTBUE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PaCTUTENIBHOTO W KUBOTHOrO MHpa. OCHOBHBIE MNPHUHIUIIBI OXPAaHbI IPUPOJIBI.
Kpacupie kHuru. Oco0o oxpansembie npupogansie Tepputopun (OOIIT).
boranndeckue caipl ¥ 300J10THUECKUE TTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSl UYEJIOBEUECTBA U IMPUPOIBI.
PanronanpHO€ ~ MPUPONOMOIB30BAaHUE M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emau. OOmMEe 3aKOHOMEPHOCTH TJI0OAIBHBIX 3KOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TIOCIEICTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA PA3BUTUS OMACHBIX TEXHOTEHHBIX
nporneccoB. Cucmemmuvie uUccie008anus nepexooa K pecypcocoepezarowel u
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypcoi.
Hayuonanouvie ungopmayuonnvle cucmemsl, obecneuugaroujue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX U008 U dkocucmem. (OcHoOBbI



sKopeadbuIumayuu dKocucmem U cnocooos 60pvOLl ¢ OUONOBDENHCOCHUSMU.
Pexoncmpyryus mopckux u HazeMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabmublt W cxembl:  «3arps3HeHHe  atMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsisHeHne mouBb», «llapHukoBeiii  3ddekT»y, «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY, «MOJENIN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢oTtorpaguu OXpaHSEMbIX PACTCHHH W KUBOTHBIX KpacHoi
kHuru Poccurickont @enepannu, KpacHOM KHUTH pETHOHA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOTMU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
OoOy4arolmuUMHUCsl TMPOrpaMM CpeAaHero oOmiero o0pa3oBaHUs: JIUYHOCTHEIE,
METAaNpeIMETHBIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 1O OUOJIOTHH
BBIJICJICHBI CIEAYIONINE COCTABIISIONIME: OCO3HAHHE O0YyYarolIUMUCS POCCUNUCKOU
IPAKJIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH
U CAMOONpPENENEHUI0, Haiuyue momusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumue BHYTPEHHUX YOEKIECHUW JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IICHHOCTEM M HCTOPUYECKUX TPATUIUN pa3BUTHUSI OHUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAaHOBKAaMH, IPUCYUIUMU CHUCTEME
OnoJornyeckoro  oOpa3oOBaHUs, Haluyue  NPABOCO3HAHUA  IKOJOTUYECKON
KYJBTYPbl, CHOCOOHOCMU CMABUMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH JTIOCTUTAIOTCS
B CJMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUM C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLIUOKYJIbTYPHBIMHU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, TPUHATHIMUA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJCHUSI W CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS U
caMOpa3BUTHUS, pa3BUTHS BHYTPEHHEH MO3UUUU JIMYHOCTH, MNAaTPUOTH3MA U
YBOKCHHS K 3aKOHY W IMPABOIOPSIKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOT'0 YBa)XKCHUS, OCEPEKHOr0 OTHOUICHUS K KYJIbTYPHOMY HACIEAUI0 U
TPAAUIHASAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, MpUpPOJIE U
OKpYXaroUIEn cpee.

JInyHOCTHBIE pPE3yibTaThl OCBOEHUsSI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH O0YYAIOIINXCSI PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMMO3UIIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YyOEXIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE PEATU3ALUU OCHOBHBIX HAMNPABICHUMN
BOCIIUTATEJILHOM JICSITEIHbHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaIOMIEeToCs] KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOM JEITEIBHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBIMOJIHEHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJICH ¢ Pa3HBIMH YOSKICHUSIMH, KYIbTYPHBIMH IICHHOCTSIMHU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, MO3HABATENbHBIX W HCCIEAOBATENBCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOILICEHHSI K MHEHHUIO OIIMOHEHTOB MpHU OOCYXJEHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €SI TETbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOU HWJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IIE€pPE]
PonuHou, ropmpoctu 3a CBOM Kpau, CBOO PoauHy, CBOM S3bIK U KYJIbTYpY,
MPONLIOE ¥ HACTOSIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOJTHOMY HACIICANIO U MaMSITHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWMOJIOTHHM, TMOHUMAHHS 3HAYCHUS OWOJIOTUM B TIO3HAHWK 3aKOHOB
MIPUPOJIbI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO 00IIIEeCTBA;

unenHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY>KeHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONUYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJAUTENSAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUS IIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauuusMu HapooB Poccuu;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl SCTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIECHUIH;

IMIOHUMAHUE YMOLIMOHAIBHOT'O BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢usuyeckoro BocnutaHusi, GOPMHPOBAHMS KYJIbTYPbI 310POBbS H
IMOIMOHAJILHOTO 0JIAroNmoJIyuns:

MOHUMAHWE M peaau3alus 37J0pOBOTO W 0Oe30macHoro ooOpasa KU3HU
(3mopoBO€  TUTaHUE, COOJIOJICHHE TUTMEHWYECKUX TMPaBUI U HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA U OT/AbIXa, peryspHas duznueckas
aKTUBHOCTbH), OEpEekKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DM3HUYECKOMY U TICUXHUYECKOMY 3/10POBBIO;

MOHMMAHUE 1IEHHOCTH TNPaBUJ HHJIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOKAOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TMOCIEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (YHOTpeOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTbH K TPY/ly, OCO3HAHUE IIECHHOCTH MacTepCTBa, TPYAOIIOOUE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIbHOU
HaIpaBJIeHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHSATH TaKylO JEATEeIbHOCTD;

WHTEpEC K pa3iMuHbIM cdepam MpodecCHOHATbHON JeATebHOCTU, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud U Peau30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIUTAHMS

HKOJIOTMYECKHU 1I€JIeCO00pa3HOE OTHOIICHUE K MPHUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHHS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOM KYyJIbTYphl: MPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKH WX BO3MOXHBIX TMOCJIEACTBUNA IS
OKPYXarUIEN CPEIbL;

OCO3HAaHHE TJI00ATBHOTO XapaKkTepa JKOJOTMYECKHX MpoOJjeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MpUOOpETaeMble MNPU HU3YYECHUU OHOJIOTHH
3HAHMST M YMEHUS TMpPU PEIICHUH Npo0JieM, CBSA3aHHBIX C PalMOHAIbHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIO/ICHHE  TMpaBWJI  TOBEJEHUS B IPUPOJE,
HalpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHUJIOB,
IKOCHUCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JCHCTBUN, MPUHOCAUIUX Bpel  OKpYKarolieu
MPUPOJHON cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX ICHUCTBUN U MPEIOTBPAILIATh UX;



HAJIMYUE Pa3BUTOTO SKOJIOTMUECKOrO MBIIUIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OTIbITa JeSITeIbHOCTH HKOJIOTUYECKOM HalpaBJIE€HHOCTH, YMEHHUS
PYKOBOJICTBOBAaThbCS MMH B TO3HABATEIbHOW, KOMMYHUKATHBHOW M COIIMATbHOM
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JAEATEIHHOCTH SKOJOTUIECKON
HaNpaBJIEeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MIO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOI'O Ha JIMAJIOTE
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MUDPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM W UYWTATENIbCKOW KYyJIbTYphl KaK CpPEICTBa
B3aMMOJECHCTBHS MKy JIOAbMH U MO3HAHUS MUPA;

NMOHUMAaHUE CHenuPUKU OHOJOTUM KaK HAyKd, OCO3HAHUA €€ pOoJu B
(GbopMHpPOBaHUM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU 1IEJIOCTHOTO
NPEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE MPHUPOJbI, YeJIOBEKa U
o0miecTBa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEeHIeHHH NpodiIeM
COXpPaHEHUsI IPUPOJITHOTO PAaBHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
o0ecrieueHrs: HOBOTO YpPOBHS Pa3BUTHUA MEIULMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh PECypcHble  MpOOJEMbl  Pa3BUTHS
YeJI0BEYeCTBa, MOUCKA MyTeH BBIXOAA W3 INIOOATBHBIX IKOJIOTUYECKUX MPOOIEM U
o0ecrieueHusi  Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  PAlMOHAIHLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJNYYCHHH OWOJIOTMYECKUX 3HAHUM B IENSIX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKITMOHAJIILHOW TPaMOTHOCTU OOydYarommxcs, GopMupyeMoi
pU U3y4YEeHUU OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJy4yaeMmble 3HaHHs /JIs aHajiu3a u
OOBSICHEHUSI SIBJICHUM OKpPYXKarOIIero MUpa M MPOUCXOSAIINX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HAa OCHOBE Hay4dHbIX (AKTOB U
UMEIOUINXCS JaHHBIX C LEJbIO MOTYYEHHsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO MCIIOJIb30BaTh OMOJOTWYECKUE 3HAHUS IS
pereHust IpoOieM B peaabHBIX JKU3HEHHBIX CUTYaIIUsAX;

OCO3HAaHUE ILIEHHOCTH HAYYHOW MAESITEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
IPOEKTHYIO M UCCIIE0BATENbCKYIO IEATENbHOCTh MHAUBUIYaJIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTb K  HENpEephIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUIO, K AaKTHUBHOMY TOJYYEHHUIO HOBBIX 3HaHWN 1o Ouonornu B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTAMHU.



METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHS yueOHOTo mnpeamera «buonorus
BKJIIOYAIOT: 3HAuyuUMble I (OPMUPOBAHUS MHUPOBO33PEHHS OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKMIPEIMETHBIC) OOIICHAYYHbIE MOHSITHUS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeNU(PUKY METOJO0B TO3HAHUS,
HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTus, SBJICHHE, TPOIECC,
CHUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHUE,  HAONIOJICHHE,  WU3MEpPEHHUE, OKCIEPUMEHT U  JApYyrue);
yHUBEpCaNbHbIC Yy4eOHBbIC JeWCTBHUS (TO3HABAaTENbHBIE, KOMMYHUKATHBHBIC,

peryJISITUBHBIC), obecrieunBaroIIe dbopmupoBanue (YyHKITMOHATBLHON
IPaMOTHOCTH ¥  COITMAIBHOW KOMIICTCHIIMM OOYyYalomuxcs; CIIOCOOHOCTh
o0yJaronmxcs UCTIOTIb30BaTh OCBOCHHBIE MEXIUCIIUTUTMHAPHBIC,

MHUPOBO33pEHUYECKHE 3HAHWS W YHUBEpPCaJbHbIE y4eOHBIE JCUCTBUS B
ITO3HABATEJIbHON U COLMAIIBHON MTPAKTUKE.

B pesynprare wu3ydeHus OHOJIOTMM Ha YpPOBHE CpPEIHETO OOIIETro
oOpa3zoBaHus y oOywatomierocs OyayT cHOpPMHUPOBAaHBI I[TO3HABATEIbHbBIE
YHUBEpPCAIbHBIC YUeOHbIE JEHCTBHS, KOMMYHUKATUBHbBIE YHUBEPCAIIbHBIC YUCOHBIC
JNEUCTBUS, PETYyJATHUBHBIE YHUBEPCAIbHbIE YyueOHbIC [EUCTBUS, COBMECTHAs
JEATEeIbHOCTb.

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHMSI MPOTPAMMbl CPEIHET0 OOIIETro
00pa3oBaHUs JIOJKHBI OTPAXKaTh:

OBaanenne YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEILHBIMU
AeCTBUSIMM:

1) 6a3oBble JOrnYecKHe AeiiCTBHSI:

CaMOCTOATENLHO  (OPMYIHPOBATH W aKTyaIM3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MNPU OCBOCHHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3za, cuHTE3a, CpaBHEHMUS, Kilaccupukanuu, o000IICHUs), PACKPbIBATh CMBICII
OMOJIOTMYECKUX MOHSATUN (BBIACNATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMBATh
CBSI3M C JIDYTUMU MOHSATUSIMH);

OMpEeNeNATh LeNUu JACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MMOCTABICHHBIMHU IEJISIMU;

WCITOJIB30BATh OMOJIOTUYECKUE TTOHSATHUS JUIsl OOBsICHEHUs (DAKTOB M SBJICHUMN
YKUBOU ITPUPOIBI;

CTPOUTH JIOTUYECKHE pPACCYXICHUS (MHIYKTUBHbIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUS B pacCcMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBObI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpeacTBa TUISt MPECTaBIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHWUW B M3YyYae€MbIX OMOJOTUYECKUX OOBEKTaX, a



TAaK)K€  MPOTUBOPEUMH  Pa3HOIO0  pOAA,  BBIIBICHHBIX B Pa3jIMYHBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3zpabaThiBaTh IJIaH PEHICHHUS MPOOJEMbl ¢ YYETOM aHaIM3a HWMEIOIIMXCA
MaTepHaIbHBIX U HEMAaTePUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTbH M  BBINOJNHATH paboTy B  YCJIOBHSX  pPEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOIO B3aUMOJCHCTBHUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIIEHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIa/IE€Th HaBBIKaMU y4eOHO-HUCCIIeI0BATEIbCKON U MPOSKTHON JESTENIbHOCTH,
HaBbIKAaMHU  pa3pellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOMCKY METOJI0B PELIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB O3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUbl JEITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaluy, MPeoOpa3OBaHUIO M TNPUMEHEHHUI0 B Y4eOHBIX
CUTyalLUsiX, B TOM YUCJIE IPU CO3JaHUM YUEOHBIX U COLMANIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILUIEHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMU;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOMU
JEATENBHOCTH U KU3HEHHBIX CUTYALMSIX;

BBISIBJISITh [IPUYMHHO-CIICJCTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs,, HaXOAWTb apryMEHThI I J10Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBATh IMOJYYEHHBIE B XOJE PpEIICHHUsS 3aJaud pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJISATh LEJIEHANPABICHHBIA MOUCK NEPEHOCa CPEACTB U CHOCOOOB
JeCTBUS B TPOPECCUOHANBHYIO CPELLy;

yMETh IMEPEHOCUTh 3HAHHS B IMO3HABATEIbHYIO U MPAKTHUYECKYIO O0JacTH
KU3HEAEATEIbHOCTH;

YMETbh UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBbIE WJEH, MpejiaraTb OPUrMHAJIbHbBIE MOJIXOJbl M pEUICHUs,
CTaBUTb IPOOJIEMBI U 3a/1a4H, IOITyCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pab6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX MHPOpPMAIUH (TEKCTe Y4EOHOTO
nocoOusi, HAYYHO-TIONMYJISIPHOM JUTEpaType, OHOJOTMYECKUX CIOBApSAX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HPOBATh



UHGOPMALIMIO PA3INYHBIX BUJOB U (POPM IpeICTaBICHUs, KPUTHUYECKH OLICHUBATH
€€ JT0CTOBEPHOCTh U HENTPOTUBOPEYUBOCTb;

(bopMyIUpPOBATh 3alpPOChl U MPUMEHSTH PA3NIMUYHBIE METOJIbI MPU TOUCKE U
otbope Ouonorndeckoi MHMOpMaIK, HEOOXOAUMOM IJisi BHITIOJTHEHUS YYEOHBIX
3aJ1ay;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BAaHUS Pa3INUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMANbHYIO  (GOpMY  MpPEACTABICHUS
Oounonornyeckod uHpopmanuu (cxeMbl, rpauKu, TUarpaMMsbl, TaOIHIbI, PUCYHKH
" Ipyroe);

UCIIOJb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeACTBa MHpu paboTe ¢
Ouonornueckoil uMH(popMauuen: NPUMEHATh XUMHUYECKHEe, (u3nueckue WU
MaTeMaTUYeCKUe 3HaKW W CUMBOJBL, (OpMYyJibl, abOpeBHAaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W INpeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CpPEACTBA
HarJIsAHOCTH;

BJIa/J€Th  HABbIKAMU  pAaclO3HAaBaHMs M 3alIUTBl  MHpOpMaLUH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OgiiaieHHe YHHUBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH J€liCTBUSIMM:

1) obmennme:

OCYILECTBISATh KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO YUaCTBOBATh
B JIMAJIOTE WM JUCKYCCHM IO CYILIECTBY OOCYKIaeMoW TeMbl (YMEHHE 3a]1aBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCUTENIBHO BBINOJIHEHMS MpejiaraeMon
3aJlay, YYUTBIBATh MHTEPECHl U COTJACOBAHHOCTH MO3MIMHI JIPYTUX YYaCTHUKOB
JIMAJIora WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOLICHHsS, MOHUMAaTh 3HAYCHHE
COLMAIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CUTYalUH,
YMETh CMATYAaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIOCOOAMHU OOILIEHHS M B3aUMOJEWUCTBHS, NOHUMATh
HaMEpPEHUs PYTUX JIIOEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOPPEKTHOU popme hopMyIupoBaTh CBOM BO3PAKCHHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAas IeSITeJIbHOCTh:

NOHUMATh M HMCHOJb30BATh MPEUMYIIECTBA KOMaHAHOW W WUHAUBUIYAJIBHON
paboThI U pelIeHUU OUOIOTHYECKON MPOOIEeMbl, 000CHOBBIBATH HEOOXOUMOCTh
IPUMEHEHUS TPYNIOBbIX (HOPM B3aUMOJEHCTBUS MPU PEeIICHUH Y4eOHOM 3a1auu;

BBIOMpPATh TEMATHKy U METOJAbl COBMECTHBIX JIEUCTBHI C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN KAKJIOT0 YJIEHA KOJIEKTUBA;



IPUHUMATh L[EJIA COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATh JIEUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABIATH IUIAH JCHUCTBUH,
pacnpenensaTh poiau ¢ YY4ETOM MHEHMM YYaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
o0IIMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE IPOEKThI, OLICHUBAaTh MJIEH C IMO3WLIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAUUMOCTH;

OCYUIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE IMOBEJCHUE B PA3IUUYHBIX
CUTYaLMSIX, IPOSABIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

OBJiaieHNe YHMBEPCAJIbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) caMoopranu3anms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS [UIsl BBISBICHUA NpoOJIeM U UX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JEHCTBHSIX M IOCTYINKaxX IO OTHOLIEHUIO K JKMBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOATENILHO OCYIECTBIISATh MO3HABATEIbHYIO JAESITEIbHOCTD, BBISBISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyu B 00pa30oBaTEIbHON
NEATENbHOCTH U KU3HEHHBIX CUTYALIHSIX;

CaMOCTOAATEJIBHO  COCTABJIITH IUIAH PELICHHS NpoOJIeMBl €  YYETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPENIOYTCHHI;

JIaBaTh OLICHKY HOBBIM CHUTYalUsIM;

pacIIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIUPOKOW HPYyIULUU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO NOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTYalUsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHOM  pe(JeKcHud KaK  OCO3HaHMS
COBEpIIAEMBIX JIEUCTBHM M MBICIUTENbHBIX MPOLECCOB, UX PpE3YyJIbTaTOB U
OCHOBaHUI, UCMNOJIb30BaTh MPUEMBI PeIEKCUM JJIsi OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHUS;

yMETh OLEHUBATh PHUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUA MO HX
CHU)KEHMUIO;



IIPUHUMATh MOTHBBI M apPryMEHTHl JPYyIUX [pPU aAHAINW3E pEe3yJIbTaTOB
JIEATENBbHOCTH;

3) npuHsITHE CeOsl U APYTUX:

NPUHUMATh Ce0sl, IOHUMAsi CBOU HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI M ApPryMEHTHl JPYyTUX NpPU aAHAIN3E PEe3yJIbTaTOB
JIEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOTO YeJIOBEKA.

NHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTaThl OCBOCHMSI COJEPKAHHUS Y4YEeOHOro mpeamera
«buonoruss» Ha yrIyOJIEHHOM YpPOBHE OpPUCHTHUPOBaHBI Ha oOecleueHue
npopuapHOro  o0yueHust  oOydaronuxcss — Ouosoruu. OHM  BKIIIOYAIOT:
cneruuyecKkue sl OMOJIOTUN HAYYHBIC 3HAHUS, YMEHUS U CITOCOOBI ACHCTBUH 1O
OCBOCHUIO, UHTEPIIPETALMU U MPEOOPa30BaHUIO 3HAHUHN, BUIBI JEATCIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX XU3HEHHBIX cUTyauusx. lIpeameTHbie pe3ynbTarThl MPEICTABIEHBI IO
rojiamMm U3y4eHUs.

[IpenmeTHBIC pE3yNbTaThl OCBOCHUS ydeOHOro mpeamera «buomorus» B 10
Kaacce JOMKHBI OTPaXaTh:

chOpMHPOBAHHOCTh 3HAHUW O MECT€ W POJU OUOJOTHU B CHCTEME
€CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUU €CTECTBEHHO-HAyYHOU KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI U  PEIICHUH MpoOJieM  palMOHAILHOIO
MPUPOJIONIOIB30BAHUS, O BKJIaJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMO0JIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONIMe OMOJIOTHYECKUE TEPMHUHBI U TOHATUS (KWU3HB, KIIETKA,
OpraHu3M, MeTa0o0JIu3M, TOMEOCTa3, CaMOpPETYJISIUs, CaMOBOCIIPOU3BECHNUE,
HACJIEJICTBEHHOCTh, U3MEHUYMUBOCTh, POCT U PA3BUTHE), OMOJIOTMYECKUE TEOPUU
(xnerounas teopus T. [lIanna, M. Illneiinena, P. BupxoBa, xpoMocoMHasi TeOpust
HacienctBeHHoctu T. Moprana), yuenuss (H. W. BaBwioBa — o 1neHTpax
MHOT0oOOpa3usi M TNPOUCXOXKJICHHUS  KYJIbTYpPHBIX  pPAacTeHUM),  3aKOHBI
(erHOOOpa3usi MOTOMKOB IEPBOr0 TMOKOJICHUS, PACIICIUICHUS, YUCTOTHl TaMer,
HE3aBUCUMOro HacienoBaHuss 1. Mengens, TOMOJIOTUYECKHX PSAIOB B
HACJIEICTBEHHOMN U3MEHYMBOCTH H. . Basunoga), MIPUHLIATIBI
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAy4YHOTO MO3HAHUA, HUCIOJIb3yEMBIX B
OMOJIOTMYECKUX HUCCIEOBAHUSX IKUBBIX OOBEKTOB (OMHCaHWE, HU3MEPEHUE,
HaO0JII0/IEHHE, SKCIIEPUMEHT);



yMEHHUE BBIICNATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIC
OakTepwii, rpuOOB, paCTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPTaHOB M CHCTEM
OpraHOB pACTEHWUW, >KUBOTHBIX, YEJIOBEKa, IIPOIIECCOB IKU3HEACITEIHHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYECKHIX
MPOLIECCOB: OOMEHa BEIIECTB (METab0IM3M), PEBPAILEHUS SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U TeTepOoTPOPHOTO TUIIOB MUTAaHUS, (POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, MEi03a, TaMeTOTeHe3a, YMOPHUOTEHEe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHA,
pa3MHOXEHUS,  WHAWNBUAYAIBHOTO  pPa3BUTHA  OpraHu3mMa  (OHTOTEHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXIY OpPraHOWJIAMH KIETKH U HX
GYHKIIUSAMHU, CTPOCHHWEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIHSIMH, MEXIY
OpraHaMd W CHCTEMaM{ OPTraHOB y PACTCHMIA, XKMBOTHBIX U YEJOBEKAa M HUX
GYyHKIASIMH, MEXIYy CHCTEMaMH OPTraHOB M WX (DYHKIUSAMH, MEXKIY 3TallaMH
oOMEHa BEIIECTB, ATallaMH KJIETOYHOTO ITUKJIA U KU3HEHHBIX IUKJIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, TEHOTUNIOM U (PEHOTUIIOM, (EHOTHIIOM U
(dbaxkTOopamMu cpeibl OOUTaHUS;

YMEHUE BBISBJIATH OTIUYHUTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY JUUIS JOKa3aTeIhCTBA POJCTBA OPTaHM3MOB PAa3HBIX
CHUCTEMAaTHICCKUX TPy,

yYMEHHE peniath ONOJIOTHYECKUE 3a/1a4H, BBISIBISATH IPHUNHHO-CIICICTBCHHBIC
CBSI3M My UCCIICTYEMBIMU OMOJIOTHYECKUMH TPOIECCAMU U SBICHUSMH, JISTIaTh
BBIBOJIBI ¥ IPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE M TpaKTUYeCKHe paboThl, COOII0ATh
MpaBUJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPATh WX OKCIECPUMEHTATBHBIMU
cpencrtBamu, GOPMYIUPYS TIElb WCCICIOBAHUS, AHAIW3UPOBATH TOJYyYCHHBIE
pE3yNbTAThI U JIeNIaTh BHIBOIBL;

yMEHHE Y4YacTBOBAaTh B y4eOHO-HCCIIEIOBATEIHCKONH paboTe Mo OHMOJIOTHhH,
HKOJIOTUU W MEJIMIIMHE, MPOBOJAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBIATh  TOJY4YEHHBIE  PE3yNbTaThl HAa  yUYEHUYECKHX

KOH(epeHUHUsX;
YMEHUE OLICHHBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  OuosorMd M MEAUIMHBI  (KJIOHMpPOBaHHE,  HCKYCCTBEHHOE

OIJIOJJOTBOPEHME, HAIPABIEHHOE W3MEHEHHE T'€HOMa M CO3JaHHE TPaHCTEHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mpodeccrnoHaIbHON
NEeATEeNHLHOCTH B 00JacTH OMOJOTHHU, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO034iCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YTIIyOsTh MO3HABATEIbHBIN
MHTEPEC, HAIIPABJIEHHBIM Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Npodeccuu u
OpOoAODKeHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CpPEIHEro
po¢eCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

[IpenmeTHBIE pe3yNbTaThl OCBOCHUSA ydeOHOTO Tpenmera «buomnorus» B 11
K1acce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U PO OHOJOTHMM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOMH
KapTHUHBI MHpA, B MO3HAHHM 3aKOHOB MPUPOJABl M PEIICHHH SKOJIOTMYECKUX
npoOJeM 4YeloBeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHATIBLHOTO
MPUPOOTOIL30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOT'O OTHOIIECHHS K MPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJAJE€ POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIAJIETh CHUCTEMOW OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpEJENCHUs] U TOHUMAHUE CYIIHOCTH OCHOBOIIOJIATAIOIMIUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOcUcTeMa, Ouocdepa), OHONIOrMUYECKHUE TEOPUU
(aBomononHas teopust Y. JlapBuHa, CHHTETHYECKas TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsx u HanpasieHusx 3Bontounu, B.U. BepHnaackoro — o
ouocdepe), 3akoHbI (TeHeTHYeckoro paBHoBecus Jx. Xapau m B. BaitaOepra,
3apoabiieBoro cxoxacrea K. M. bopa), nmpaBuna (munumyma HO. JluOuxa,
HKOJIOTHYECKON MHUpaMHIbl SHEpruu), runore3nl (runoresa «mupa PHK» V.
['unGepra);

YyMEHHE  BJIaJ€Th  OCHOBHBIMU  METOJIaMM  HAy4YHOrO  IO3HAHWUS,
UCIOJIb3yEeMbIMH B OMOJIOTUYECKUX UCCIIETOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, u3MepeHue, HaOIIOJCHHE, YKCIIEPUMEHT), CIOocO0aMu BBISBICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MPUPOJIE;

YMEHUE BBIICIATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHOT€OLEHO30B,
DKOCHCTEM M Omochepbl, CTaOWUIU3UPYIOIIETO, IBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOT'O otbopa, AJTONAaTPUYECKOIO u CUMITATPUUECKOTO
BUI000pa30BaHus, BIUSHUS JBIKYIIUX CHJI SBOJIOIMK HA TEHO(OH]I TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeOBaHUsI HaIllpaBICHUMN
ABOJIIOIIUMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTaHAaBIMBAaTh B3aUMOCBA3M MEXAY IPOLECCAMU HBOJIIOLUH,
JBIKYIIMMH CHJIAMHU aHTPONOre€He3a, KOMIIOHEHTAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OpTaHU3MOB;

YMEHHME  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
MPUCIIOCOOIEHHOCTh BUAOB K cpele oOuTaHusi, abMOTHYECKHMX U OMOTHYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOIE€HHBIX U3MEHEHUM B AKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapPTYMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOUTAHMSI, EAMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHUS MHOTrooOpasusi BHJIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIIECTBOBAHMSI IPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTh OMOJOTUYECKUE 3341, BBISIBIISITH TPUUUHHO-CIICICTBEHHBIC
CBSI3M MKy UCCIICTYEMBIMU OMOJOTHYECKUMH MPOIIECCAMU U SBJICHUSMH, JIEIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIMOJIHATH JIA0OpAaTOpHBIE W TpaKTUYECKHe paboThl, COOII0IAThH
npaBuiia Mpy padboTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, MPOBEPSITh HX OKCHEPUMEHTAIbHBIMU
cpeacTBamu, (QOpMYyIUpys 1eJdb HCCIEJOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIE
pE3yNbTATHI U I€TIaTh BHIBOIBL;

yMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIHCKON padoTe Mo OHOJIOTHH,
HKOJIOTUU W MEJMILMHE, NMPOBOJAMMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTABIATh  TOJYYCHHBIC  PE3yJbTaThl HAa  yYCHHYECKHX
KOH(epeHUusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCIEJICTBUIX U CHOCO0axX MpeaoTBpaIeHuUs
ri1o0aabHbIX K3MEHEHUH B Onocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBHIOOp OyAyied npodeccunoHanbHOU
NEATETHHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONB30BAHMS, MEAUITUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETCPUHAPHUH, CEIHCKOTO XO3SAWCTBA, MHUIIEBON
MIPOMBIIIUICHHOCTH, YIIIyONATh TO3HABATENbHBI MHTEpPEC, HAIpPaBIEHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MNPOAOIIKEHUE
OMOJIOTMYECKOT0 00pa30oBaHUs B OPraHU3ALUAX CPEAHEro MPOPECCHOHAIBHOIO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (un¢posbie)
Ne i/m Kourpoabnbsie IIpakTnyeckue
NMpOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI pecypesI
1 buonorus xak Hayka
2 JKuBbIE CHCTEMBI M UX H3YUYCHHE
3 buonorus kieTku 0.5
4 XUMHUECKasi OpraHu3alusl KIeTKU 10 1
5 Crpoenue 1 QyHKIIMH KIETKA 8
6 OOMeH BelleCTB U MPEBPAIllEHUE SJHEPTUU B 9 1
KIIETKE
7 Hacnencrennas napopmanus u 9 05
peannzanus e€ B KJIETKe
JKu3HEeHHBIN IUKIT KIETKU 6 1
Ctpoenue u GyHKIIUHA OPTaHU3MOB 17 1.5
10 Pa3mHOX€EHME U pa3BUTUE OPraHU3MOB 8 1.5
1 ['eHeTnka — Hayka 0 HacCJIEICTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTHU 6
14 I'enetnka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHoIOTHS M CHHTETHYECKasT OMOJIOTHS 4
17 PesepBHOe Bpems 1




OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KIIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3ieioB U TeM (un¢possbie)
Ne i/m Kourpoabnbsie IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 3apoXkIeHUE U Pa3BUTHE IBOIOIIMOHHBIX 4
NpeJCTaBICHUN B OMOIOTHH
2 MUuUKpO3BOTIONUS U €€ Pe3yJIbTaThI 14 2
3 Maxkpo3Bonronus 1 €€ pe3yJIbTaThl 6
[TpoucxoxaeHne u pa3BUTHE )KU3HU HA
4 P 8 P 15 15
3emiie
5 [IpoucxoxaeHne yeaoBeka — aHTPOIIOTEHE3 10 1
DKoJIOTusl — HayKa O B3aUMOOTHOILIEHHSIX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpeon
7 Opranu3mel B cpefia OOUTaHUS 1.5
8 DKOJ0rUs BUAOB U HOMYJISALUNA 0.5
DKousiorusi coo0IIecTB. DKOJIOTHIECKUE
9 H 12 0.5
CHCTEMBI
10 brocdepa — rmobanbHast SKocucTeMa 6
11 UenoBek U OKpyKaroias cpeaa 6
12 PesepBHOE Bpems 8
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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