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Copnep:kaHue IporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocynapctBeHHO# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HM3y4yaeMble MMHU  MPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOUN €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHEe OHOJOTUU B
[PAKTUYECKOM JEATECIIbHOCTA 4YEJIOBEKa: MEIULMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIIIJIEHHOCTH, OXPaHE MPUPOBI.

JleMoHCTpauumn

[Toptpetsi: Apucrotensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. I'apgent, I'. Mennens, B. U. Bepuanckuii, 1. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuupbl 1 cxembl: «CBsI3b OMOJIOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3YyY€HHUE

KuBble cucteMbl Kak mpenMer u3zydeHusi Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JAUCKPETHOCTb W LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIJIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKW3Hb Kak (opMa CyIlIeCTBOBaHUS
marepuu. Hayku, n3ydaromue x’uBble CUCTEMBI HA PA3HBIX YPOBHSIX OpPTraHU3ALUU.

N3ydenue xuBbIX cucTeM. Meroabl Omonormdeckoil Hayku. HaOmromenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. [loHaTrue o 3aBUCUMON U
He3aBUCUMOMN IiepeMeHHOU. IlnaHupoBanue »skcnepuMmenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOpPKU M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHbIX. OIl€HKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UMCKaXXeHUs PEe3yJabTaTOB JKcriepumeHTa. [lonsiThe
CTATUCTUYECKOTO TECTA.



JleMoHCTpanun

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOKI
npuponab», «CTpOeHHE MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «buoreonenos», «buocdepa», «Merombl
W3YUYEHHUSI )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB MpH
W3YUYEHHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. IlIneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHUS COBPEMEHHON KJICTOUYHOM
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KIETOYHOM  OMOJIOTMH:  MHUKPOCKOMMS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emok. DIEKTpOHHas MUKpockonus. Kongoranvnas muxpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpanun

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OOopyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUONIOTHU
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTUPOBaHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bozma um e€ posb Kak pacTBOpPUTENI, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrHYecKas
pob. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buosornueckue mnoauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mousekyibl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS
cTpykTypbl. Jlenarypauus. CsoiictBa OenkoB. Kiaccudpukauus  Oenkos.
buonornyeckue Qynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapubl, AUCaXapuibl, OJIUTOCaxXapuabl U MOJIHCAXaPU/IbI.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiys TUIuI0B.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepoujibl. buomornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CtpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHbIE IEPEHOCUMKU, X (DYHKIIMH B
Kietke. [Jlpyeue wuyxneozuompugocgpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. Komnviomephwiii ouzaun u
Opeanuyeckull cCuHme3s OUOMOJIEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetsr: JI. [Tomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammsbl:  «PacrpeneneHue XUMHUYECKUX OSJEMEHTOB B HEXKHBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbD», «CTpoeHHE MOJEKYI
yrieBonoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO0opynoBaHue: XMMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlaGopaTropnass  padora  «JMccrnenoBaHWe — HYKJIEHMHOBBIX  KHCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHre MpoKapruOTHIECKOM KiIeTKH. KitleTrouHast cTeHKa OaKTepHil U apXei.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpo(HONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MeCTOo 1 poJjib MPOKapUOT B OMOIIEHO3aX.



Crpoenue u (byHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJIETKHU.
[Mnazmatnueckass wmemOpana (mmasmanemMma). CTpykTypa —IIa3MaTHYeCKOU
MeMOpaHbl. TpaHCIIOPT BemIEeCTB 4epe3 IMIa3MaTHUEeCKYI0 MeMOpaHy: MacCUBHBIN
(muddy3us, obmeru€énHas auddysus), aKTUBHBIM (IIEPBUYHBIA W BTOPUYHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
crenka. CTpykTypa 1 QyHKIMH KJICTOYHOW CTCHKU PACTCHHM, TPHOOB.

[Hurormnasma. [{uro3ome. Lutockener. JIBukenne nurominazMbl. OpraHoubl
kieTku. OnHoMeMOpaHHBIE OpPraHoOUIbl KIETKU: JHAOIJIa3MaTHYecKash CeTh
(BIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHUE W (yHKIMHU. B3aumocBs3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KiIeTKH. CTpOEHHE TPaHYJSPHOTO PETUKYIyMma.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMmOpaH. ['nmagkuit  (arpaHyJsIpHBIA)  DHAOIUIA3MATHYECKUN
petukynyM. CekperopHas ¢yHkiusa ammaparta ['onsmku. Moougurayusa 6enxos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeTOK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KIJIETKH:  MUTOXOHJAPUM,  ILJIACTHU[IBI.
Ipoucxoscoenue mumoxonopuii u nracmuo. Cumouoecenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIUMU MHUTOXOHJpuM u rmuiactun. [lepBuunsie,
BTOPUYHBIE UM  CJIOXHBIE  TJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranouabl kieTku CTpoeHue M (QyHKIIMH HEMEMOpaHHBIX
OpraHOUOB KJIETKHU. PuGocomsl. IIpomeosrcymounvie Qunamenmeo.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIIEUHBIE  KIIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
neHtp. CTpoeHHWE U JBWKEHHE OIKITYTUKOB U peCHUYEK. MHUKpOTpyOOUKH
nuToryiasMel. LleHtpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momophvie benku.

Anpo. O6osouka siapa, XpOMaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHsiii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pPacHoJIOKEHHE
XpOMOCOM B HWHTEppa3HOM sifipe. JIdyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. /J[uHamuka s0epHoU 00010uKu 6 mumose. AHoephbiil
MPAHCHOPM.

Knerounbie BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKkm», «CTpoeHme
JKUBOTHOM  KJIETKW», «CTpO€HHE  pacCTUTEIbHOW  KIETKW», «CTpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHne NPOKapUOTHIECKON KIETKNY.



OOopynioBaHHEe: CBETOBOM MMKPOCKOI, MHKpPOIpENaparsbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

JlaGopaTtopnass pabora «M3ydyeHue CTpOEHUSI KIETOK Pa3IUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

Jlaboparopnass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PACTUTEIIbHBIX KIIETKAX».

IIpakTnueckas  padora  «l3ydeHue  [OBWKEHHS  LUTOIUIa3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISLINS U JTUCCUMWIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnesl ooOMeHa
BCIIECTB: aBTOTPOGHBIN W TeTepOTPO(HBIA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
npolieccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamnieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOICTBA U MEXaHHU3M JECHCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTE3.
AHOKcuceHHbIll U OKCcuceHHbll Gomocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUSMeHmovl U NUSMEeHMbl peakyuoHHo20 yeumpa. Ponp XJIOpOImIacToB B Mpouecce
dbotocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., C4. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHUE (POTOCUHTESA.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BaHUE YEJOBEKOM. AHa’poOHbIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JOHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHHUE TIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
nporieccax ouosiorndeckoro okuciaeHus. [ukmuyeckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cunmes
AT®D: paboma npomonuou ATD-cunmazwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTUBHOCTh SHEPTETHUECKOTO OOMEHA.

JlemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [I. Mutuenn, I'. A. 3aBap3uH.



Tabmuibr 1 cxeMbl: «DoTOCHHTE3Y», « JHEPreTHUECKUil 0OMen», «brocunTes
oenkay, «Ctpoenne pepMeHTa», « XeMOCHHTE3Y.

OOopyioBaHHE: CBETOBOMI MHUKPOCKOI, 00OpYJOBAHHME JJII HMPHUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlaGopaTropnass  padora «l3ydeHue  KaTaIUTUUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

JlaGopaTtopnas pa6ora «U3ydeHue (¢EepMEHTATUBHOTO pAaCIIEIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mpoueccoB (¢GOTOCHHTE3a U
XEMOCUHTE3a.

JlabopaTtopHasi pa6ora «CpaBHEHHE MPOTICCCOB OPOKCHUSI M TBIXAHUSD .

Tema 7. HacsiencrBeHHass uHGopMalnus U peaju3anus eé B KIeTKe

Peakunn mMarpuyHoro cuHres3a. [IpuHUINN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnaeckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. I'mmoresa
oneponHa (d. XKako0, XK. Mano). Monrexynapuvie mexanusmovl 3KCnpeccu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynsyuu pabomsl 2enog. Perynsaius 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekseTouHble (hOPMBI )KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-coodepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasd.

Bupycurie 3a0oneBanus 4enoBeka, KUBOTHbBIX, pactenuit. CIIN]/], COVID-
19, conmanbHbIe U METULIIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus b6oavuux maccusos («bigdatar)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpanuu

[Toptpetsr: H. K. Kosnbnos, /1. 1. UBaHoBCKHA.

Tabmuubl u cxembl: «brocuntes O6enkay, «['eHeTnyeckuit Kkon», «BuUpyco»,
«baktepuodarm.

IIpakTuyeckasi padora «Co3gaHrue MOAEIN BUPYCA».

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKH



Knerounsi mukn, ero mnepuoasl u perymauus. Hutepdaza m murtos.
Oco0OeHHOCTH TPOLECCOB, MpoTeKarommx B uHTepdaze. [loaroroBka kieTku K
nenenuto.  [Ipecuntetnyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) IEPUOIbI HHTEP(DA3BI.

Marpuunsiii cunte3 JIHK — penmukanms. [lpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILICIBHOCTb.
Mexanusm perumkanuu JTHK. Xpomocomsl. Ctpoenune xpomocom. Temnomepsl u
TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariougHblid  Habopbl  XpoMocoMm. ['omonoruunbie XpomMocoMmbl. [lonoBbie
XPOMOCOMBI.

Henenue ximerku — wmuto3. Craguu MHUTO3a W TPOUCXOJAIIAE B HUX
nponeccel. Tunel muro3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HaueHuUe
MHUTO34.

Perynsinus MUTOTHYECKOrO IUKIA KIETKU. [Iporpammupyemasi KieTO4YHas
ru0esb — arnomnTos.

Knerounoe sapo, XpoMocoMmbl, (DyHKIMOHaJdbHas TeHOMHKA. Mexanusmol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubenu Kiemox. «L{ugpposas
K1emKay — ououHgopmamuyeckue mooenu QYHKYUOHUPOBAHUS KILEMKU.

JlemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3y», «CTpoeHue
xpomocomy, «Pemmkamusa JJHK».

O6opynoBaHKE: CBETOBOM MUKPOCKOI, MUKpOIIpenapathl: «MHUTO3 B KJIeTKaxX
KOpELIKA JIYKa».

JlaGopaTtopnass  pabdora  «l3ydyeHMe  XpoOMOCOM  Ha  TOTOBBIX
MHUKPOIIPENApATAX ).

JlaGopaTopnasi pa6ora «HaOmroieHre MUTO3a B KJIETKAX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTM  CTPOEHHUS U JKU3ZHENESTEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHHAIBHBIE OPTaHU3MBI.

B3anMocCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIrHoe neinoe. ['omeocras.

Tkanu pacreHuil. TuIBI PacTUTENBHBIX TKaHEW: oOpa3oBaTebHas,
MOKPOBHAs, TMPOBOJSIINAS, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTpPOCHUS,
GyHKIMNA U PacTIONIOKEHHS TKAHEH B OpraHax pacTeHUH.

TkaHU KMUBOTHBIX M 4eJOBeKa. THIbI KUBOTHBIX TKaHEW: AIUTEIUaIbHAas,
COCIMHUTEIbHAS, MblllIeyHas, HepBHas. OCOOCHHOCTH CTpOeHHUs, (YHKIUUA U
PaCIIOJIOKEHUS TKAHE B OpraHax »KMBOTHBIX M YEJIOBEKA.



Opranbl. BerertaTuBHblE M T€HEpAaTHBHbIE OpraHbl pacteHuil. OpraHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKM OPTaHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIECTOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli U BHyTpeHHHI ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEH.

JIBrokeHue  OpraHm3MoB.  JIBHKEHHME  OJHOKJIECTOYHBIX  OPraHU3MOB:
aME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHHI:
TPOIIU3MBI M HACTUMHU. JIBHJKEHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblmieuHas cucreMa. Peduiekc. CkeneTHble MBI U UX padoTa.

IIutanne opranuzmoB. IlormomieHue BOABI, YIJIEKUCIOIO Ta3a W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKMBOTHBIX. BHyTpHumosiocTHOE U
BHYTPHUKJIETOYHOE MNHILEeBapeHrue. [IuTaHue NO3BOHOYHBIX JKMBOTHBIX. OTHENbI
MULIEBApUTENBHOIO TpakTa. [IumeBapurensHble xene3bl. llumneBapurenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. {udy3us
ra3oB 4epe3 MOBEPXHOCTh KIEeTKU. KoxkHOoe npixanue. /[prxaTenbHas NOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX )KMBOTHBIX.
JlpixarenbpHas cucTEMa 4YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MJIEKONUTAMuUX. Perymsmus apixanus. JpixaTenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpancnopT BemecTB y XKUBOTHbIX. KpoBEHOCHass cucreMa M €€ Oprassl.
KpoBeHoCcHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4yesoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIIOLMOHHBIC
YCIIOKHEHUSI CTPOEHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOUYHBIX JKUBOTHBIX. Pabora
cepla v €€ peryJisiuus.

Beinenenne y opranusmMoB. Beimenenue y pacteHuid. Breigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasl BblaeneHus. PuibTpanus,
CeKpenusi 1 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJEICHUS.
CBs3b MOJIOCTH TeJa ¢ KPOBEHOCHOW U BBIAECIUTEIBHON cUCTEMaMU. Bblenenue y
MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHune u (pyHKIIMOHMpPOBaHUE
HeppoHa. OOpa3zoBaHUE MOYH Y YEJIOBEKA.

3ammTa y OpPraHu3MOB. 3alllTa y OJHOKIETOYHBIX OpraHu3mMoB. CHoOpsI
OakTepuil M UUCThl MPOCTEMIIMX. 3alUTa Y MHOTOKJIETOYHBIX pacCTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMUYECKOW 3aIUThl. OUTOHIUIBI.

3amMTa 'y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3ma ot OosnesHed. ImmyHHas cucrema yenoBeka. Kietounslii u
TYMOPQJIbHBIH MUMMYHHUTET. Bpokn€éHHbI U mpuoOpeTéHHbIN crienuduaeckuit
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.



PazgpaxxumocTte u  perymsiuus y  oprauusmoB. Paznpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PaszgpaxumocTts W perymanus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHas cucrema u peduieKTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOJIOIUOHHOE YCI0KHEHNUE CTPOEHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
pednexropHas nyra. be3yciioBHbIE U yCITOBHBIE pe(IIeKCHI.

['ymopanpHas perynsiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX M YEJIOBEKA.
JKenespl SHOOKPMHHOW CUCTEMBI M WX TOPMOHBL. JleiiCTBHE TOPMOHOB.
B3auMocBs3bp HEpBHOW U SHIOKPUHHOW cucTeM. [unortanamo-runodusapHas
CUCTEMA.

JleMoHCTpanun

[Toptper: U. 11. [1aBnos.

Tabmunpel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopocimm», «bakrepum», «lIpocrenmme», «OpraHel LIBETKOBBIX PAaCTEHHI,
«CuctemMbl  OpPraHOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CcTpoeHHuE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembly, «CTpoeHue cTediis,
«CTpoeHue JNHCTOBON IUIACTUHKN», «TKaHM MKUBOTHBIX», «CKEIET 4YeIOBEKay,
«IInmeBapurenpbHas cucrema», «KpoBeHocHass cucremay», «/IpixarenbHas
CHCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MplIlieyHasi ~ CUCTEMay,
«BplgenurenbHas cUCTEMay, «IDHAOKPHUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbLY,
«Mmmynurer»,  «KumieyHomonoctHele», «CxeMa  NHUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKHBOTHBIX», «CTpOoeHHE THIPBDY,
«CtpoeHne maHapun», «BHyTpeHHeEEe CTpOEHHME HOKIEBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMblkatomuxcs»,  «HepBHas  cucrema  nrtuny, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduaexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpENnapaThl OJHOKJIETOUHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIIEKIIUU
HAaCEKOMBIX, UIIJIOKOXHUX, KUBbIE 3K3EMIUISIPhl KOMHATHBIX pacTeHWil, repOapuu
pacTeHHMI pa3HbBIX OTHAEJIOB, BJAXHBIE MPENaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOYHBIX MKUBOTHBIX, CKEJET YeJOBEeKa,
00Oopy1I0BaHUE JJIsl IEMOHCTPALMK TOYBEHHOT'O U BO3YIIHOTO MUTAaHUS PACTEHUH,
pacuierieHus Kpaxmasa U 0elnKoB Mo IedcTBHEM (PEPMEHTOB, 000PYAOBAHUE IS
JNIEMOHCTPAIMKU OIBITOB MO U3MEPEHUIO KUZHEHHOU €MKOCTH JIETKMX, MEXaHU3MA
JIbIXaTEeNbHBIX JBUKEHUH, MOJICIIM TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHne TKaHel pacTeHHIN.

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrne opraHoB IIBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHUe M pa3BUTHE OPraHU3MOB



dopMbI pa3MHOKEHHUS OPTraHW3MOB: Oecriosnoe (BKIIOYas BETeTaTUBHOE) W
nmoyioBoe. Buael  0ecrmonoro  pa3MHOXKEHUS: IMOYKOBAaHUE,  CIIOPYIISIHS,
dbparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pa3zmHO)keHue. [lonoBble KneTkW, WM ramerbl. Meiio3. Craauu
Meito3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bruonorndeckuii CMbICI
M€i03a M IIOJOBOro Imponecca. Meio3 W ero Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponaspiieBoe pa3Butue. ['amerorene3 y uUBOTHBIX. [10JI0BBIE KENE3HI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OnnoaoTBOpeHHE U AMOPHUOHAIBLHOE pa3BUTHUE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HApY ) HOE, BHyTpeHHee. [lapTenorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgozenez — 00Ha U3 21aHbIX NPoOIeM IMOPUOTOSUL.
Konyenyusi mopgocenos u modenu mopghoeenesa. Craguum >MOpHOTEeHEe3a
JKUBOTHBIX (Ha mpumepe Jsarymiku). [poOnenwe. Tumbsl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JpOOJIEHUS MIICKOMUTAIOIIUX. 3apOJIbIIIeBbIe JIMCTKU
(racTpyssinius). 3aKiajKa OpraHOB M TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHUE 4YacTeil pa3BUBAIOIIETOCsA 3apojbllia (SMOpPUOHAIbHAS WHIYKLHSA).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOIO KaK  pPe3yJibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BriusiHue Ha >MOpUOHAIBHOE pPAa3BUTHE PaA3IMYHBIX
(baKkTOpOB OKpYyKaloIIeh Cpeibl.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanbHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYE€HHE MPSMOTO0 U HEMNPSIMOTO
pa3BUTHSA, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbl pocta KUBOTHBIX. DakTOpPHI
PETYISIMU POCTA JKUBOTHBIX M 4yenoBeka. CTaauu mocTIMOPUOHAIBHOTO Pa3BUTHS
y JKUBOTHBIX U uesioBeka. [lepnoibl oHTorenesa yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pa3smHoxxenne u pasButue pacteHuid. ['ametodutr u cnopodut. Meio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBanue crop B IMporecce Menosa.
['amerorene3 y pacteHuid. OIIOAOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbl pEeTyIsIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

IToptpetsl: C. I'. HaBamun, X. [IInemas.

Tabnuipel u cxembl: «BereratuBHOe pasMHOXKeHUE», «TuIbl Oecrnonoro
pa3MHOXKeHus», «PasMHOXeHHe XiaamMuaOMOHaAbl», «Pa3MHOXKEHHE HBIJICHBI»,
«Pa3MHOXeHue TUAPBD, «Meio3y, «XpoMocoMmbly, «l'ameroreHes», «CTpoeHue



AUIEKIIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButme wmaickoro xyka», «Pa3Butue capanumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUNY,
«CTpoeHue CeMsH OJHOJOJIbHBIX U JBYIOJIbHBIX pAaCTCHUIN», «KU3HEHHBIN LMK
MOPCKOW  KamycTb», <« JKU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBDY.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHUKpONpENaparbl SHLEKIETOK H
CIIEpPMAaTO30UI0B, MOAENb «LIMKII pa3BUTHSA JIATYIIKI.

JlabopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KIETOK HA TOTOBBIX
MHUKPOIIPEapaTaxy.

IIpakTnueckas padora «BbIABICHME NPU3HAKOB CXOJCTBA 3apPOIBILIEH
MTO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpPraHoB Pa3MHOKEHHUS BBICIINX
pacTeHUn».

Tema 11. I'eneTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHMu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mennens, I'. ne @pusa, T. Moprana. Poib 0T€ueCTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6oter H. K. KoneuioBa, H. Y. BaBunora, A. H. benosepckoro, I'. JI.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA WU PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS JIMHUS, THOPUIBI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJbI ~ T€HETUKH: THOPUIOJOTUYECKUM,  IUTOJOTHYECCKUH,
MOJIEKYJISIPHO-TEHETUUECKH.

JleMoHCTpauumn

[Toptpersr: I'. Menpnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeTobl FTeHETUKI, «CXeMbI CKPELIUBAHUS.

JlaGopaTopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX

VICCIIEIOBAHUIY.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKoH

eAMHO00pa3usi THOPUIOB MepBOro nokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnens — 3aKOH paclIeIUIeHUs NPHU3HAKOB. LluTosormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpelMBaHus. [ unores3a 4yucToThl ramMer.

AHanusupytomee ckpenBanue. [IpoMeKyTOUHBIN XapakTep HacleJOBaHUS.
Pacuiernienre npu3HakoB IpYU HENOJIHOM JOMUHUPOBAHUM.



Jurubpunnoe ckpemuBanue. Tpetuii 3akoH MeHzens — 3aKOH He3aBUCUMOTO
HACJeIOBaHUsI ~ Mpu3HaKkoB.  lluTomormyeckue  OCHOBBI  JUTHOPHIHOTO
CKpEILBaHUS.

CuenienHoe HacnenoBaHue npusHakoB. Pabotsl T. Moprana. CuernsieHHoe
HACJIEIOBAHWE T'€HOB, HApYILIEHUE CLEIUICHWS MEXIy T€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS To1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporaMeTHbIN Ioi. I'eHeTnueckas
CTPYKTYypa IOJOBBIX XpoMocoM. HacnenoBanne Npu3HAKOB, CUEIIEHHBIX C TIOJIOM.

['enoTu kak nenoctHas cucreMa. [1neioTponus — MHOKECTBEHHOE JACHCTBUE
reHa. MHOXECTBEHHBIM aJUIENU3M. B3auMOIEHCTBUE HEAUIENbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lonmmepus.

['eHETMYECKUI KOHTPOJIb PAa3BUTUS PACTCHMM, XUBOTHBIX M YEJIOBEKAa, a
TakKe (U3NOJIOTMYECKUX TMPOLIECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIMH.
['eHeTnueckre MEXaHU3Mbl CHMOMOT€HE3a, MEXAaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— TapasuT» U «XO3IMH — MHUKpOOMOM». ['eHeTmyeckrne acneKkTbl KOHTPOJIS H
WU3MEHEHUS HACJIEICTBEHHON MH(OPMAIIMU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHamu3upymoliee CKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CrenyieHHOE Haclel0BaHUE MPHU3HAKOB y Apo30¢uib», «['eHeTuka momay,
«Kapuotun uenoseka», «Kapuotun apozodpuib», «Kapuotunm nTUIBD,
«MHOXX€eCTBEHHBIN aJlJIennu3M», « B3auMoaencTBue reHoBy.

OOopynoBanue: MoOAENb JJId JEMOHCTpAalMU 3aKOHOB €IMHOO0pa3us
rUOpUOB TEPBOrO TOKOJICHHS M pACILEIJICHUS MPU3HAKOB, MOJAENIb IS
JEMOHCTpPAallUM 3aKOHA HE3aBHUCUMOIO HACJIEIOBAHUA IPU3HAKOB, MOJEINb IS
JEMOHCTPALlUM CLEIUICHHOTO HACJIEIOBAHUSA INPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «Jpo3zoduina.

IIpakTuyeckas padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOIO
CKpEILIMBaHUS Yy APO30(PHITB».

IIpakTuyeckass paGora  «l3ydyeHue  pe3ylbTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HOpMUPOBaHUM (DEHOTHUIIA.
M3meHunBOCTh NpU3HAKOB. KaueCTBEHHbIE M KOJWYECTBEHHbIE NPU3HAKU. Buasl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS Y HACIICACTBEHHAS.

MoaudukannonHass U3MeHUHMBOCTh. Pomnb cpensl B (OpMUpOBaHUU
MOAU(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuairoHHbIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHOU
U3MEHYUBOCTH.



['eHoTHIIMYECKAsT U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKO N3MEHUYNBOCTH: KOMOMHATHUBHAS, MyTaIllMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHON N3MEHUYHUBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUU
TeHEeTHYECKOT0 pa3HOOOpa3us B Ipejiesiax OJJHOTO BUA.

MyTranmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBAaHHbICE MyTauuu. SaepHeie U
HUTOIIa3MaTuYeckue MyTtanud. CoOMaTUYECKUE U TMOJOBblE MyTauuu. [IpudnHbI
BO3HUKHOBEHUA MyTanuil. MyTareHol M HX BIHSHUE Ha OpraHU3MBbL.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpolecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHoOW u3MeHunBoct (H.W. BaBunoB). BHednepHash W3MEHUMBOCTH U
HACJICICTBEHHOCTD.

Onuecenemuxa U OSNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HAC1e008aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JleMoHCTpanumn

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

Tabmuupt u  cxembl: «Buasl u3mMeHunBOCTHY», «MoaudukauoHHas
U3MEHYUBOCTbBY, «KombunaTtuBHas M3MEHYUBOCTbBY, «Merio3y,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl MyTaruiiy.

OOopynioBaHue: XKUBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTEHH,
pUCyHKH ((poTorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BHJIaMHU U3MEHYUBOCTH.

JlaGopaTopHuast padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapHallMOHHOTO psga U
BAPUALIMOHHOU KPUBOW».

IIpakTnyeckas padora «Mytaiuu y apo3o¢unasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun dvenoBeka. MexayHapoaHas OporpamMma HCCIE€IOBaHUs T€HOMa
yenoBeka. MeTonbpl  M3y4EeHUs ~ TE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHM,
OJM3HEIIOBBIN, LIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemeHHOE ONpENIECIICHHE reHOTHUINA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI1P-ananu3a. HaciaeacTBeHHbIe 3a00IeBaHUs YellOBeKa. | eHHbIE 1 XPOMOCOMHBIC
OO0JIe3HM 4YeloBeKa. boJIe3HW C HAcleCTBEHHOM MpepacioyioKEHHOCTHIO.
3HaYCHUE MEAUIIMHCKOW T€HETHKHU B MPEAOTBPALLCHUU U JICYEHUH T€HETHUYECKHUX
3a0oeBaHUl 4YenmoBeka. MeauKo-TeHeTUUeCKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HEeTHYEeCKOTO Ipy3a». ITUUYECKUE ACIEKThl UCCIEIOBAHUN B
00JIaCTH peIaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['eneTtnyeckue (hakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYEeCKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeanl. [ eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.



JleMoHCTpanun

Tabmunpr u cxembl: «Kapuotun uenoBeka», «MeTolbl U3y4eHUS] TEHETUKU
yenoBeKay, «I'eHeTnueckue 3a001eBaHMsI YEIOBEKAY.

IIpakTHyeckas padora «CocTaBieHUE U AaHAIA3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTukanus W CeNeKUuus. 3apOoXKICHHE CENEKIMH W JOMECTHKALUU.
Yyenne H. WM. BaBumoBa o IleHTpax TpOUCXOXIEHUS W MHOTO00Opa3ms
KyJIbTYPHBIX pacTeHui. Ponb cenekuuu B CO3MaHMM COPTOB PACTEHUM U IOPOA
*uBOTHBIX. CopT, mnopoxa, ImTaMM. 3aKOH TIOMOJIOTHYECKHX PsIOB B
HaclleICTBEHHOM wu3MeHunBocth H. WM. BaswioBa, ero 3HadueHue s
CEJIEKIIMOHHOW PabOoTHI.

MeTtoapl cenekunoHHONW paboTel. MCKycCTBEHHBI OTOOp: MAacCOBBIA U
UHAMBUAYAJIbHBIM.  OTambl ~ KOMOMHAIlMOHHOM  cenekuuu.  McnelTaHue
IPOU3BOAUTENEH MO NOTOMCTBY. OTOOp MO TEHOTHUIy C IOMOILBIO OICHKH
(eHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMonlbio aHanu3a JJHK.

HckyccTBeHHBIW ~ MyTareHe3 Kak  METOJ — CEJIEKUMOHHOW  padoThI.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi y KyJIbTyPHBIX
¢opM opranusmoB. lcnonp30BaHWE T€HOMHOI'O PEJAKTUPOBAHHUS U METOJOB
pexomOuHanTHBIX JIHK 17151 moydenus ucxonHoro marepuana Jjis CeJIeKIuu.

[lonyuenne MIOJINTUIONUIOB. BuyTtpuBuaoBas ruOpUan3aLys.
biu3KkopoACTBEHHOE — CKpelMBaHue, wWin  uMHOpuauHr.  HepoacTBeHHoe
CKpellluBaHue, Wiau ayTOpuauHr. I'erepo3uc m ero mpuuuHbl. VcnonbzoBanue
rerepo3uca B cenekuuu. OtnanéHHas rulpunusauus. llpeononenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEJICKIIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
DesonoyuUsy.

CoxpaHeHre ¥ U3y4YEHUE T€HETHYECKUX PECYPCOB KYJBTYPHBIX PACTEHHU U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHbIX U NPOMbICIOBbIX HCUBOMHBIX
8 YenAx YAyuueHUs Cywecmeyioumux U coO30aHus HOGbIX NOPOO, TUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEHUEeM COBPEMEHHLIX Memo008 HAYUHLIX UCCAe008AHU,
nepeoosvix uoeti U NepCneKmuGHbIX MeXHOI02ULL.

JlemoHcTpanuu

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

Tabmuis! 1 cxembl: «LIeHTpBI MPOUCXOXKIECHUS U MHOTOOOPa3usl KyJIbTypHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSIOB B HACJIEACTBEHHOW HW3MEHYMBOCTH,
«Mertonpl cenexkuumy, «OtnanéHnas ruopuan3anusy, «Myrtarenes».

JlaGoparopHas padora «/3ydeHue cOpToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne METO/IOB CEJIEKIIUN PACTEHUI.



IIpakTnyeckas padora «lIpuBuBKa pacTeHUD».

IKckypcusi «OCHOBHbIE METOJABI M JOCTHXKEHHUSI CEJIEKIMU PACTeHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEbHBIM YYacCTOK, B TEIUIMYHOE XO35AWCTBO, B J1IAOOpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoJ0rus U CHHTETHYECKAS OMOJIOTUS

OOBeKThI, UCMHOJb3yeMble B OHMOTEXHOJIOTMH, — KIJIETOYHBIE M TKAaHEBBIC
KYJIBTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. Tpagumonnas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOIYyYEeHUE KHCIOMOJIOYHBIX IPOJYKTOB,
BUHOJenHe. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTUYECKUX
texHonorui. [Ipon3BoacTBO O€lika, aMUHOKUCIOT U BUTAMUHOB.

Co3nlaHre TEeXHOJOrMid U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHHS U
KOHCTPYHMPOBAHHUSI T€HOMOB C LEJIBIO MOJYyYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEprKaIINX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETUUECKUE MTYTH.

Kierounasa unxkeHepusa. MeTonpl KyJIbTypbl KJIETOK M TKaHEW PACTEHUH H
#UBOTHBIX. KpuoOanku. Comatnyeckas THOpuUAM3alMg W COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PekoHCTpyKuus
AUIEKIICTOK U KIIOHUPOBAHUE XKMBOTHBIX. METON TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300p08IeHUs, KYIbMUBUPOBAHUSA U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W T€HHasg WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHCcTpyupoBanue pekomOonHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmxeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  WHXKEHEPUH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOJIEMbI TeHHON UHKEHEPHH.

Menunuackue OuotexHonoruu. [loctrenomuas mudposas meauiuna. [TLP-
JTMarHocTuka. MeTaOoJIOMHBIM aHaIW3, TEHOIICHTPUYCCKUM aHajau3 MpoTeoMa
YyeJaoBeKa JUISl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TaprerHas Ttepanusi paka. 3D-Omoumkenepus s pa3paOOTKU
(byHIaMEHTAIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTMM, CO3[JaHUsl KOMIUIEKCHBIX
TKaHEl COueTaHWEM TEXHOJIOTHM TPEXMEPHOro OMompuHTHHTa U ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C 1EJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl 0T Bo3Oyauteneidr OPBU, ycTaHOBieHHE MOJIEKYJSPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUPYCcOB, BBI3BIBAIOIIMX OCO0O OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl n cxemsl: «Mcnoap30BaHe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KileTounas nHxkeHepus», «I'eHHast HHKEHEPUs».

JlabopaTtopHnasi pa6ora «/3ydeHne 00bEeKTOB OMOTEXHOIOTHI.



IIpakTnyeckas padora «llosydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.
JKckypcusi «bHUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENbHAS CUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOACTBO)».

11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHE IBOJIIHMOHHBIX MPEICTABJICHUN B
onoJiornu

OomonnoHHass Teopuss Y. [lapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aesTenbHocTh Y. [lapBuHa.

JIBrokynye cuiibl 3BoonuK BUA0B 110 Y. JlapBuHy (BbICOKass HHTEHCUBHOCTD
pPa3MHOXEHUST OpPraHU3MOB, HAcCJEJICTBEHHAas W3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIA U UCKYCCTBEHHBIH OTOOD).

Odopmiienne cunrerndecko teopun sBoonuu (CTI). HelTpanbHas
Teopust 3Bomound. CoBpeMEHHas JBOJIOUMOHHAS  Ouojorud. 3HA4Y€HHE
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpauumn

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosbe, Y. lapBun, C. C. YerBepukos, 1. U. HImansraysen, [Jx. Xonnein, . K.
benses.

Tabmuubr n cxembl: «Cucrema »xuBo mnpupoasl (no K. Jlunuer)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm QopmMupoBaHus
MPUCTIOCOOJICHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nyremectsust Y. lapsunay, «Haxonku Y. [lapBunay, «Dopmbl 60pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycTbl», «[lopoapl JOMAIIHKUX KUBOTHBIX», «Cxema 00pa3oBaHUsl HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIIEHUS MABMXKYIIUX CHJ OSBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUUECKON TEOPUH IBOJTIOLIUNY.

Tema 2. MUKpPOIBOIIOLMSA U €€ Pe3yJIbTATHI

[Tonmynsuust Kak 3JeMEHTapHas eIUHUIA 3BOJOLMH. COBpEMEHHBIE METObI
OLICHKM TE€HETUYECKOI0 pa3HoOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHopoHJa TOMYJISAIMU KaK DJIEMEHTApHOE SBOJIOIMOHHOE SBJIICHHE. 3aKOH
reHeTnyeckoro pasHoBecus k. Xapau, B. BaitHOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIH
npouecc. KomOunaTuBHasg u3MeHUMBOCTh. Jlpelidp reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHsI 4YacTOT ajuiejed B momyisanusx. Oddext
ocHOBaTend. Iggexm oOymuiiounoco eoprviuwika. CHUdCEHUe 2eHemuieckKo2o
pasnoobpaszus: npuyunsl u cireocmsus. llposenenue s¢hpexma Opetigha 2enos 6
oonvuwux u  manvlx  nonyaayusx.  Murpauuu.  M3onsuus  mOMyJISLMi:
reorpaguyeckas (IpocTpaHCTBEHHAs), Orogornyeckas (penpoayKTUBHAS).

EctecTBenHbIii oTOOp — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWIM3UPYIOIMIUNA, Pa3pbIBAIOIIHIMA



(mu3pyntuBHbii). [lonoBoit or6op. BO3HMKHOBEHHE U 3BOJIOLUS COIMAIBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONIeHHOCTh  OPraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCNOCOOJIeHUH y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3mMoB: MOpP(OJIOTrHYECKuE,
¢uznonornueckue,  OMOXUMHUYECKHE,  MoBeAeHUYeckre.  OTHOCHUTENBHOCTD
IPUCTIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMU. M3omsus — kimoueBoi (aktop BugooOpazoBanusa. Ilytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOnIMU3anus,
rubpuanzaiys). JIuTenbHOCTh BOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpMHPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp  3BOdIOIMOHHON OuWOJOrMM B pa3paboOTKEe HaydHbIX METO/OB
COXpaHEeHHsI OMopa3zHo00pa3usi. MUKPOIBOJIONUS U KOIBOJIIOIUS Mapa3uTOB U UX
X0351€B. MexaHn3mbl (OPMUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBLOBI C HEM.

JlemoHcTpanuu

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuupr u cxemsl: «MyTanuoHHass HM3MEHUYMBOCTHY, «llomynanronHas
CTpYKTypa BUAa», «Cxema MposiBIeHUs 3aKoHa Xapau—BaiinOepray, «IBuxymme
CWJIBl HBOJIIOIUNY, «IKOJOTHYECKass M30JSAIUs MOy ceBaHCKOU (openmny,
«l'eorpaduueckass M30MAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «Cxema
JIEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«HpycTpualibHbIN MenaHu3M», «KuBble uckonaembie», «lI0KpOBUTEIbCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Buasl-nBoiiHukn», «CTpyKTypa BuAa B
npupose», «CrnocoOwsl BUgooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BHUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUIOB CHHUID),
«ITomumonasl pacteHui», «KamycTHo-peneunbiii rTuOpu.

O6opynoBanue: repObaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] U
3Bepell C MpUMEpaMH pPa3IMYHBIX MNPUCTOCOOJEHUN, dYyuyesaa NOTUI[ U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUW OJM3KUX BUIOB, 0OpPa30BABIIMXCS
Pa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnasi padora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIAY.

JlaGopaTtopnasi  paGora  «lIpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAS LIEIECO00Pa3HOCTDY.



JlaGopaTtopnas pabGora «CpaBHeHHE BHIOB 1O MOP(HOIOTHYECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoOUMs U €€ pe3yabTaThbl

Mertonel u3ydeHHs MakposBodrouuu. [lasieoHTONMOTHYECKHE  METOMBI
uzydeHus: oHBomonuu. Ilepexonneie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpadudeckue Metonsl u3yudeHus sBomroiuu. CpaBHeHHe GIIOpHl U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue ob6mactu 3emnu. Bupbi-
SHIAEMHUKHU U PEIUKTHI.

OMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMIbl U3YUCHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHMYECKHE M  MaTeMAaTUYeCKUe  METOAbl  H3YYEHMsSI  HBOJIOLUU.
['omonoruunsle TeHbl. COBpEMEHHBIE METOAbl MOCTPOEHUs (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUSA TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoOpatumocTs 3BosonMH. AnantuBHas paauainus. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmunpl u cxembl: «OUIOTC€HETUYECKUIN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creromedanb»,  «Punnoduter»y,  «CemMeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3emun», «Jlpeid) KOHTHHEHTOBY,
«Penuktey, «HaudanpHble cTaauu 53MOPUOHAIBHOTO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YelloBeKa M IMMNaH3e», «[aBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I11e 3aKOHOMEPHOCTHU IBOJIFOIII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble rUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3apPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpOBEpKEHHE orbITamMu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >ku3Hu U aCTPOOHOIOTHS.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannueckux. Omeir C. Mummepa u I'. IOpm.
OOpazoBanue mnoiuMepoB u3 MoHomepoB. Koarepsatnas rumoresa A. W



OmnapuHa, runoTe3a nepBuyHoro Oynpona J[x. XomnaeitHa, reHeTHUECKas TUIOTe3a
I'. Ménnepa. Pubosumer (T. Yek) m rumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHUE TPOTOKIIETKH.

HUctopus 3emnn U Meronpl €€ wu3ydyeHus. MIckomaeMble OpPraHUYECKHE
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTENbHAsT U aOCOJIIOTHAS
reoXpoHOoJIorus. I'e0XpoHoIOrnuecKas mKaia: 30Hbl, 3pbl, IEPUO/IbI, STTOXH.

HadvanbHbie 3Tambl opraHndeckord »HBoMOUMU. [logBiaeHne u 3BOTOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKM KaK aHAJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[Tpoucxoxaenue sykapuoT (CHMOUOTEHE3). DBOJTIOIMOHHOE MTPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Talbl HBOJIIOLMU BbICHIUX pacTeHuid. OCHOBHBbIE apoMOpP(O3bI
pactennii. Bpixox pacrenmii Ha cymy. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIpoucxokIeHrne IBETKOBBIX
pPacTCHUM.

OcCHOBHBIE 3Talbl 3BOJIIOLMU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl
XKUBOTHbIX. BeHnackas ayna. KemOpuiickuii B3pbIB — IMOSIBICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbI€ )XKUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUSA MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MICKONMUTAOUIMX U
ntul. IlpuHnoun kimoueBoro apomopdosa. OcBoeHue O€CrnO3BOHOYHBIMU U
IIO3BOHOYHBIMHU KUBOTHBIMH CYLIH.

Pa3Butne xu3HM Ha 3emMje MO »paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KailHO30il. OOmas XxapakTepucTHKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYrneoOpa3zoBaHHe: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUSI — JKOJOTMYECKHE KPU3HUCHI npouuioro. IIpuunHel u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobenHoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsr: @. Penn, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A. H.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YYEHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanpl  HEOPraHMYECKOW  3BOoOUMM», «['€oXpoHOJOrMyeckas  MIKaJIay,
«HauanpHble 3Tarbl OPraHMYecKoi 3BONMIOIUNY, «CxeMa 00pa3oBaHMs 3YKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHUe BHUpPYCay,
«Apomopdo3bl  pacTeHuit», «PuHnopuTe», «OIHOKIETOUYHBIE BOAOPOCIH,



«MHuorokiierounbsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOTO
mMupa», «Apomopho3bl KHUBOTHBIX», «lIpocrelimme», «KuiedHonoaocTHbIeY,
«IInockue 4EepBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIEY,
«IIpecmbikaronuecs», «IItuupy», «Mnekonuratrommue», «Pa3BuTue KuU3HU B
apXeucKkou spe», «Pa3BuTHe )XU3HU B MPOTEPO3OMCKON dpen», «PazBuTue Kus3Hu B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HAaCEKOMBIX, BJIAKHBIE IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIKOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMUBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEHN, ITOJIE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sgaboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3y4eHuto abMOT€HHOTO CUHTE3a OPraHUYeCKUX COSAMHEHUH B
NEepBUYHON aTMochepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTuyeckas padora «l3yueHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «3yueHre 0oCOOCHHOCTEW CTPOCHHS TTO3BOHOUYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Paznensl u 3amaun aHTponoyiorni. MeToapl aHTPOIOJIOTHH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHble
BO33peHus1. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4en0BeKa ¢ )KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTaMyus 4enoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE rOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPOIOreHe3a: OMOJIOTHYEeCKre, COIlUaTbHbBIC.
CooTHolIEeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJMM aHTpoOIOreHe3a. PaHHHME 4Yen0BEKOOOpa3Hbie 00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeT0OBEKOOOPa3HBIX 00€3bsH U
JroJie. ABCTPaONUTEKU — JBYHOTHE MpEeAKH Jtofeh. YenoBek yMenbli, MepBbie
M3TOTOBJIEHUS OPYIHMM TpyAa. UemoBeK NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuilt — - 0oOmMMM  MpeIoK
HEaHIEPTaJIbCKOT0 YEJIOBEKA U YEJIOBEKAa pa3yMHOro. YeloBeK HeaHAEPTAIbCKUN
Kak BHJ JIFOJEH XOJOJHOTO KJIMMara. YeloBeK pa3yMHbIM COBPEMEHHOI'O THIIA,



JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamu Adpuku.
[TasleoreneTrka u nmajieOreHOMMKA.

OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJISALMSIX
yesioBeka. MyTalMoHHbIN Tpouecc U noiaumopdusm. [lonynsiroHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. Ilonarne o pace. bonbmme pacel: eBpomneouaHas
(eBpaszuiickas),  aBCTpajo-HETpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  dyenoBeuecknx — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoONeHHOCTh YeNoBEKa K pa3HbIM YCIOBHUSIM OKpPYXArOUIEH Cpeabl.
Bnusnue reorpaduyeckoil cpeasl u  Apeida reHoB Ha Mopdonoruio u
(bU3HOOTHIO YeTIOBEKa.

MexauciuuruinHapable  MeToAsl B ¢u3uueckoil  (OMOJOTHYECKON)
aHTPOIOJIOTUM.  DBOJIOUMOHHAS  AHTPONOJIOTHS W MAaJCOAHTPONOJIOTHS
YEJIOBEUECKUX MOMyJsiUuid. bruoconuanbHble HCCIEIOBAaHUS MPUPOAbI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbD», «CKENeT 4YeloBeKa M CKENIEeT IIUMIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YeNOBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepransupny, «k KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLUHN YEIIOBEKA», «Packl yeoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJNOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
(doTorpaduu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENIb
yeperna 4eJOBEKa W 4Yepena IIMMIaH3e, MOJENb KHUCTU YEJOBEKa M KHUCTU
HIMMITaH3€, MOJENH TOPCA MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YeJI0BEKA, CBSI3aHHBIX C MPSAMOXOKICHUEM).

IIpakTueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTallui YEIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CUCTEM C OKpY Karollei cpeaou

3apoxxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CeepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauu
sKoi0ruu. CBSI3b SKOJIOTUU C IPYTUMH HAYKAMH.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble U JabopatopHble. MonaenupoBaHHE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIEH Cpe/ibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBIIH.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. Cesepiios, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlabGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
WCCIIEOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX nenctus. Kimaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepanTHOCTh. DBpUOUOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢akrtopel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHMIO K cCBeTy. CHUTHaJbHAs poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKHIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBl. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
noJIepKaHuo BoJgHOro OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
O0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrocoOiieHus OpraHU3MOB K
YKU3HU B Pa3HbIX Cpelax.

buonornueckne putMbl. BHemHne u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJu4yHble pUTMBL. [IpHUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O >KU3HEHHOW (Qopme.
XKuznennole pOpMBbI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHUE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUMOHTHI,
re0OMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHMS U 00pasa KU3HU.



buotnueckue (bakTopBhL. Bugsr OMOTHUYECKUX B3aUMOJIEHUCTBUI:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MYTyaln3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJieOHUecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIECTBOBAHHMS OpPraHU3MOB B Cpejle
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «2Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «Te€mnoKpOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKHUBOTHBIE», «DH3MONIOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOrMYeCKHEe PUTMBDY,
«Kuznennoie  ¢opMbl  pacteHuity, <« KuszHeHHeile (QOpPMBI  KUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenmn
NUTaHUs», «XunHudectBoy, «llapasutuzm», «Koukypenmus», «CumOuosy,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pPacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIOOMBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHENIOOUBBIE U
TE€HEBBIHOC/IMBBIE KOMHATHBIE pacTEHUs], repOapuy U KOJJIEKLIUU TETJIONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpopuraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIN, KOJUICKIIMH >KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpeax,
repOapu MU KOJUIGKIIMM PACTEHUW M IKUBOTHBIX, OOJAIAIOIIUX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JXKM3HU, repbapuu u
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIKX B PA3IUYHBIX OMOTUYECKUX B3AUMOJEHCTBUSIX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTAHUS.

Tema 8. Ikos10rvsi BUA0B U NMOMYJISAIMH

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISALHH. [Monynsuua  Kak
Oouonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEHM OMOJIOTMHU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisauuid. OCHOBHBIE TOKa3aTead NOMYJISUUU: YHUCIEHHOCTb, IUJIOTHOCTD,
BO3pacTHasi M II0JIOBAasl CTPYKTypa, pOXKIAeMOCTb, HIPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJyioruueckas CTpykrypa nonyisiuud. OleHKa YUCICHHOCTHU MOIMYJISIIUH.
JvuHamuka nonyisiuuu U e€ peryisiiusa. buoThudeckuil mOTeHIMaN MOMYJISLHH.



MopenupoBaHue qTUHAMUKU Nomyasiiun. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
Kpusbie BbDKMBaHMs. Peryssius 4YMCICHHOCTH MOMYJSAIU: poiib (aKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKojormyeckoil Humie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosormyeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosiormdeckon
Huiy. [loTeHnManbpHas U pealTn30BaHHAas HUIIIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJOTUUYECKUE SKBUBATIEHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Hx. M. XaTuyuHCOH.

Tabmuubl U cXeMmbl: «IKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  momyysiiiuun», «Bo3pacTHble  MHUpaMUJIbI
nonyasanum», «CKOpPOCTh  3aceleHus MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

Jlabopatopuass  padora  «lIpucnocoOienusi ceMsH  pacTeHUd K
PACCEIICHUIOY.

Tema 9. IKos10rus cO00IIECTB. IKOJOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneHoz u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. JIx. Tencnu). dyHKMOHAIBHBIE
0JIOKM OpraHU3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOHOTHYECKHE OJIOKHU
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTelaud  dKOCUCTEMBl. bumomacca u  mpomykuus.
DKOJIOTMYECKUE MUPAMHUJIbI UUCeN, OMOMACChl U SHEPIHH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. Dayxmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTpPOIOIE€HHbIE BO3JCHUCTBUS Ha
cykueccuu. KnnmakcHoe cooOmiectBo. bropaznoodpasue u nmoiaHoTa Kpyropopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopeti U
oKeanos. IKocucmemvl MyHOp, J1ecos, cmenet, NYCMmulHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTema. ArponeHo3. Pazmnuns
MEK/Ty aHTPOIIOTEHHBIMU U MPUPOAHBIMHU IKOCHCTEMaMHU.



Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteM. [opoxackas
bnopa u ¢ayna. CuHaHTpomm3aius TOPOJACKOW QayHbl. buonormdeckoe wu
X035 CTBEHHOE 3HAUCHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 pyHrkyuonuposanuu sxocucmem. IlepeHOC SHEPTUU U BEIMIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIUI U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmwi 8030eliCmeUsl  3A2PA3HEeHUNl  PA3HLIX — MUNO8 Ha
CYOOpeaHU3MEeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbL  IKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20  B030€liCMBUS.
MeTom010THsT MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCcTpaMuA
[Toptper: A. JIx. Tencnu.
Tabmuuer u  cxeMbl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYNIBl OPTraHU3MOB B 3KocucTeMe», «KpyroBopoT BeEmIECTB B IKOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», «DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nupamuyia OUOMaCChly, «IKOJIOTHUECKasi MUpaMuia SHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuunas cykueccus», «BoccTaHoBIEHHE Jeca Mocie
noxkapa», «J9KOocHUCTeMa 03epay, «ATporeHo3», «KpyroBopoT BeIIeCTB M MOTOK
SHEPruM B arpoueHosey, «[Ipumepsl ypboskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0dKOCUCTEMBDY.

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcusi «IKCKYpCHsl B TUIMYHBIM OMOTEo1eHO03 (B MyOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJ0JIbHBINA UM TIOMMEHHBIN JIyT, 03€pO, 00JIOTO)».

IKCKYpcusi «DKCKYpCHUsl B arpodKocUCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — oOmennanerapHas 000Jji0uka 3€MIJIM, TJI€ CYIIECTBYET WIH
CyILECTBOBAaJIA >KM3Hb. PazBuTHe npeacTaBieHuil o ornocdepe B Tpynax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ coctan. JKuboe
BEIEeCTBO Orochepsl u ero PyHKITUY.

3aKOHOMEPHOCTH cyliecTBOBaHus Omocdepbl. OcobeHHOCTH OMochephl Kak
rJ1I00aJIbHOM 3KOcUCTEMBI. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyropopoTst
BEILECTB U OMOT€OXMMHUYECKUE LUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh SIBIEHUMN
B Onocdepe.



3oHanbHOCTh Ouocdepnl. [lonsTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOIHBIE Jieca, CMEIIaHHbIE U IITUPOKOJIIMCTBEHHBIE JIECa, CTENH, CABAHHBI,
MyCThIHU, TPONUYECKHE JIECa, BRICOKOTOPbhs. KiluMaT, pacTUTENbHBINA U dKUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMAja 1
ounochepHbIX QyHKIUHA.

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «I'eocdepsl 3emum», «KpyroBopoT azora B mpupoje»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanusiii aecy, «llIupokonncTBeHHbIN
aecy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuii nec.

Oo6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCHl W WX NPUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouocdepy. 3arps3HeHure BoO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnousel. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KIMMara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA U KUBOTHBIM MUp. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBIL.
Kpacasie kHuru. Oco06o oxpansembie mpupoansie Tepputopun (OOIIT).
boranndeckue caibl ¥ 300JI0TUYECKUE TAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA U MPUPOIBI.
PanimonanpbHOE  TPUPOJONOJIBL30BAHUE W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOIIKME 3aKOHOMEPHOCTH TJ00ATBHBIX HSKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TOCIIECTBUA.

Pa3Butrie METOJIOB MOHUTOPUHIA PA3BUTHUS ONACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonocuueckoe pasnooopasue u buopecypcawi.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneyugaroujue O00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoGbl
sKopeadbuIumayuyu dKocucmem U cnocooos 060pvOLl ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuubt w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsizHeHue mouBby, «llapaukoBeiii A dexT», «Ocobdo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY, «MOJEIN YIPABIIEMOIO MUPAX.

O6opynoBanue: (ororpaduu OxXpaHsSEMbIX pACTEHUM U >KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHoil KHUTHM peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPaMM  CpPeIHEro o0Imero o0pa3oBaHUs: JWYHOCTHEIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType JNTMUYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIPENENCHUIO, Haauyue Mmomusayuu K OOy4eHHIO  OHMOJIOTHH,
yeleHanpagienHoe passumue BHYTPEHHUX YOEKICHUN JHMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUUECKUX TPAAUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHMS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOrO0  00pa3OBaHUs, Haauyue  NpPa8oOCO3ZHAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B E€IUMHCTBE Y4YEOHONW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUIaMU U HOpPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT MpOIecCaM CaMOIIO3HAHMSI, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PA3BUTHS BHYTPEHHEH [MO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUSI K 3aKOHY U MPABOIOPSAIKY, YEJIOBEKY TpyJa U CTapllieMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon depepanuu, MpUposie U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJICTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOCXKIECHHUH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIHLHOU NESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYWUTHIBATH B CBOMX JECUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOIIIEHHS K MHEHHUIO OIIMOHEHTOB MpPH OOCYKJACHUU CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM TpaXJaHCKOU WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHou, ropmoctn 3a cBOM Kpad, cBOKO PoauHy, CBOW S3BIK M KYJIBTYPY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTWMH, TOHUMAHUS 3HAYECHHUs] OUOJOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAMUTEINSIM, CO3/TaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauiusiMu HaponoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/A, OOIIECTBEHHBIX OTHOIIICHU;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOXKEHHUIO B Pa3HBIX BUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATH KAYECTBA TBOPUYECKOM JIMYHOCTH;



S) ¢usnyeckoro BocnuraHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nUecKas
aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOI'O OTHOLIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH TPAaBUJI HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYaIUAX, YTPOKAIOIIUX 37[0POBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YHOTpEOICHHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JI€SITEIIbHOCTB;

MHTEpEC K pa3IMyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyayuiell mnpodeccud U pearu30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJI0TH4e€CKOIr0 BOCIIMTAHMS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOM KYJIbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIGHKM MX BO3MOXHBIX TOCIEACTBUN s
OKPY’KAIOIIEN CPEBI;

OCO3HaHUE TJI00AJIBHOTO XapakTepa IKOJOTMYECKUX MpoOsieM M MyTel ux
pEeLIeHHUS;

CIIOCOOHOCTh HMCIOJI30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHMSI W YMEHUS TMpPU PEIIeHHH MpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
IPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJl  TOBEJIEHUS B MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCUCTEM, Orochepbl);

AKTUBHOE HENPUATUE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKPYKAKOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHUCTBUI U PEIOTBPAILATh UX;

HaJIM4HME PA3BUTOTO 3KOJIOIMYECKOT0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OTbITa NEesATENbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJACTBOBATbHCS MMM B IO3HABATEIIbHOM, KOMMYHUKATUBHON M COLMAJILHOU



MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTHUUYECKOHN JIESITENHLHOCTH SKOJIOTUYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUAJIore
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM U YMTATEIBCKOM KYJIbTYphl KakK CpEACTBa
B3aMMO/ICHCTBHUS MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

MOHUMaHUE Ccheru@UKd OHOJIOTMM KaK HayKH, OCO3HaHHs €& poiu B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUM I1€JIOCTHOTO
MPEACTaBICHUS] 00 OKpYKAlolleM MHpPE KaK O €IUMHCTBE MPHUPOJIbI, YEJIOBEKa U
oOmmecTBa, B TO3HAHWHM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPoOsIeM
COXpPaHEHHMS IIPUPOITHOTO PABHOBECHS,

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU JUISi COBPEMEHHOHN ITMBHIIM3ALINH:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YEeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecricueHUsT  Tepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAIIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYypcoB M (HOPMHUPOBAHUIO HOBBIX CTaHJIapTOB
JKHM3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHMOJOTHMUECKUX 3HAHUM B IENIX
MOBBHIIIIEHNS OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHOM IpaMOTHOCTH oOydarommuxcs, GpopMupyeMoi
MIPU U3yYEeHUH OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB IMO3HAHUS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHMS [JIs1 aHajiu3a U
OOBSICHEHUS SIBJICHUH OKPYXKAIOIIETO MUPa U MPOUCXOAIINX B HEM M3MCHCHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKIIOUCHHS Ha OCHOBE HAay4YHBIX (PaKToB H
UMEIOITUXCS JAHHBIX C 1IEJIbIO MOTYUYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIFHO HMCIIOJIb30BaTh OHMOJOTHMYCCKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOW JI€SITE€ITbHOCTH, TOTOBHOCTb OCYIIECTBIISATH
MPOEKTHYIO M UCCIIEIOBATEILCKYIO JIESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oOBaHUIO WU
caM0OOOpa30BaHUI0, K aKTHBHOMY IOJYYEHUIO HOBBIX 3HAHHMU MO OHWOJOTHH B
COOTBETCTBHH C KH3HCHHBIMH TIOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHHS yueOHOTo mnpeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCA
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpaKarolue



IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpPAa H CHeNU(PUKY METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
CUCTEMa, Hay4YHbIH (DaKT, MPUHIIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HcClieJOBaHUE,  HAOJIOJICHHE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
yHUBEpCaJIbHbIC ydeOHBbIC JeHCTBHUS (ITO3HABaTENIbHBbIC, KOMMYHHKATHUBHBIC,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCs; CIIOCOOHOCTH
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHMS WM  YyHUBEpCajbHble Yy4yeOHbIe JCHCTBUS B
MO3HABATEJILHON M COLUANIbHOM MpPaKTHKE.

B pesynprare wu3ydeHus OHOJOTHM Ha YPOBHE CpPETHEro O0OIIero
oOpazoBanus y oOydvaromerocs OyayT CchOPMHPOBAHBI TO3HABATEILHBIC
yHUBEpCalbHbIe yueOHbIE ACHCTBUS, KOMMYHUKATHUBHBIE YHUBEpPCAJIbHbIC YUCOHbBIC
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAIbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
TESITENBHOCTb.

MeTtanpeamMeTHbIE pe3yNbTaThl OCBOCHHSI MPOTPAMMBI CPETHETO OOIIero
0o0pa3oBaHus JOJKHBI OTPaXKaTh:

Osaanenue YHHBepPCAJbHBIMHU yueOHBIMU MO3HABATEJIbLHBIMH
NEeHCTBUAMM:

1) 6a30Bble JIOrHYeCKHeE AeiCTBHUSL:

CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccmaTpuBath €€ BCECTOPOHHE;

UCIOJIb30BaTh INPU OCBOCHHUM 3HAHUU NPUEMBI JIOTUYECKOTO MBILIUICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTHYECKUX TOHATHH (BBIICIATh UX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3M C IPYTUMH TTOHATHSIMH );

ONpEeNeNATh LEAN JAEATEeIbHOCTH, 3aJlaBas IMapaMeTpbl W KpPUTEPUHU HX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTaThl AESTEIbHOCTH C IOCTABJICHHBIMU LEJISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl OOBsICHEHUS (DAKTOB U SIBJIICHUI
YKWBOW MPUPOJBI;

CTPOUTH JIOTUYECKHE pacCykaeHus (MHIYKTHBHBIC, JACIYKTUBHBIC, TI0
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TMPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

OPUMEHATh  CXEMHO-MOJENBHBIE  CpPEeACTBA Uil  TPEICTAaBIICHUS
CYIIIECTBCHHBIX CBS3€M M OTHOIICHUN B M3Y4aeMbIX OMOJOTHMUYECKUX OOBEKTax, a
TakK€  MNPOTUBOPEUYM  pa3HOTrO  poja,  BBISIBICHHBIX B Pa3jMuYHBIX
WH(OPMAITMOHHBIX UICTOYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPoOJIeMbl C YYETOM aHaIn3a HMMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepruaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITETbHOCTH;



KOOPAMHUPOBATh M  BBIIOJNHATH pabOTy B  YCIOBHUAX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IE€Th HaBbIKaMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METOAO0B PELIEHUS TPAKTUYECKUX 3a]a4, IPUMEHEHHIO
Pa3INYHBIX METOJIOB ITO3HAHHS,

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACATEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpPETAllUH, MPEeoOpa3OBaHUIO M TNPUMEHEHUI0 B YYEOHBIX
CUTYaLIUsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX U COLMAIbHBIX IPOEKTOB;

¢bopMUpPOBAaTh HAYYHBIM TUI MBILIUICHUS, BJIaIeTh HAYYHOU TEPMHHOJOTHEMH,
KJIFOUEBBIMHU MTOHATUSMU U METO/IAMY;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEIICHUs, HAaXOAUTh APTyMEHTHI JIsl J0Ka3aTelbCTBa
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMETPbl U KPUTEPUHN PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYILECTBISATh LEJICHAIIPABICHHBIM MOUCK IEpeHOca CPENCTB U CIOCOOOB
JeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3ZHEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, NpEJlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMALMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaJIM3UpPOBATh
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbopMyIupoOBaTh 3aMpoChl U MPUMEHATH PA3JIMYHbIE METOIbl MPU TOUCKE U
otOope Omosornueckor MHGOPMAIN, HEOOXOAMMOM TSI BBITTOJIHEHHS YI€OHBIX
3a/1ay;

npUOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTHIA, COBEPIIEHCTBOBAThH KYJbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;



CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TMpEACTABICHUS
Oouonornueckoi HHPopMaIu (CXxembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyyHBIM $3bIK B KayecTBE CpeAcTBa MHpu padoTe ¢
Ouonornueckod uH(poOpMauuen: TNPUMEHATh XUMHUYECKHE, (PU3NYECKUE U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIbI, (HOpMyIbl, aOO0peBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NpeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HarJIsJHOCTH;

BJaJE€Th  HABbIKAMU  pAclO3HAaBaHWA U 3allUThl  HUH(OpMalMH,
MH(POPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OBgi1aieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH JA€liCTBUSIMM:

1) obmennme:

OCYILECTBISATh KOMMYHUKAIIUU BO BCEX c(hepax KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU IO CYHIECTBY OOCYKIaeMoW TeMbl (YMEHHME 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBHITIOJHEHHS TMpeJiaraeMon
3aJ]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN JPYTHX YYACTHHKOB
JIMajora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOINEHUS U B3aUMOJICHCTBUS, MMOHUMAThH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOppEeKTHOU hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHMS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaJIbHOU
paboThI U pelIeHUU OUOJIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHHUS TPYNIOBBIX (POPM B3aUMOICHCTBUS NPU PEIICHUHN YUeOHON 3a1a4u;

BBIOMpaTh TEMATUKYy W METOJbI COBMECTHBIX ACHCTBHHA C Y4ETOM OOIIHMX
MHTEPECOB M BO3MOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OPUHUMATh 1I€Td  COBMECTHOM  JIeATENbHOCTH, OpPraHHU30BbIBAaTH U
KOOPJMHHUPOBATh JICUCTBUA II0 €€ JOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh Ka4yeCTBO CBOEr0 BKJIaJa M KaXIOrO0 yYaCTHUKAa KOMaHAbI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npejaraTb HOBBIE TPOEKTHI, OLEHUBaTh HUACH C TMO3UIMH HOBHU3HBI,
OPUTHHATBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEAECHUE B Pa3IHMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXeHHE, ObITh MHUIIMATUBHBIM.



OBiaieHHe YHUBEPCAJbLHBIMHU PEryIsiTHBHBIMH 1eHCTBUSIMH:

1) camoopranu3auusi:

UCIIONIb30BaTh OMOJOTHYECKUE 3HAHUS JUIsl BBISIBICHHA MPoOJeM U UX
pEILICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI ILEJIEBBIE U CMBICIOBBIE
YCTaHOBKH B CBOMX JCUCTBUAX U MOCTYIKAaX MO OTHOIICHHUIO K JKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3JJ0POBBIO OKPY’KAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO NIE€ATEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NESTEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIFHO ~ COCTAaBJATh TIUJIAH pELIEHUS MpoOsieMbl C  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNaTh OCO3HAHHBIN BHIOOP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

CocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO LIMPOKON HPYyAMLIIMHU B
pa3HbIX 00JacTAX 3HaHWM, MOCTOSHHO IOBBINIATH CBOM 00pa30BaTENbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJa/JeTh  HABbIKAMU  [IO3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEpIIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBaHMi, MCIOJIK30BaTh MPUEMBI peduieKCHH 7Sl OICHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHUS;

YMETh OLIEHUWBAaTh PHUCKH U CBOEBPEMEHHO IPHUHUMATh PEIIEHUS IO HuX
CHIDKEHUIO;

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTMX TpU aHalKM3e pe3yIbTaToB
JeSITEIbHOCTH;

3) npuHATHE CeDdsT U APYTUX:

OPUHUMATH ce0sl, MTOHUMas CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apPTyMEHTHl JPYTMX TpU aHalM3e pe3yIbTaToB
JeSITEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeJIoBeKa.

NPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaTbl OCBOEHUS COAEpX aHUS Y4eOHOro mpeaMeTra
«buonorus» ©Ha yrayOJAEHHOM ypOBHE OpPHMEHTHPOBAaHBI Ha obOecreueHue
npoduibHoro  oOydenuss  oOydarouiuxcst  Owonmorud. OHM  BKIIIOYAIOT:



cneruuyecKkue st OMOJIOTHH HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, HHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BUJIBI JEATEILHOCTH IO
MOJYYEHHUIO HOBBIX 3HAHUU U UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKKE B
peaNbHbIX XU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJlaM U3y4eHHUsl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydueOHOTO Tipeamera «buonorus» B 10
KJacce NOJIKHBI OTPAXKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHMH TpoOJieM  palMOHAIBLHOTO
MIPUPOOIIOIH30BAHUS, O BKJIAJIC POCCHMCKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OHoJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U pPa3BUTHE), OMOJOTHYECKHE TEOPUU
(xnetounast teopus T. llIBanna, M. lIneiinena, P. BupxoBa, XxpomocoMHasi Teopus
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o ueHTpax
MHOTOOOpa3usi W MPOUCXOXNKICHUS  KYJbTYpPHBIX  pacTeHW#),  3aKOHBI
(eaHOOOpa3usi TOTOMKOB TEPBOrO TMOKOJICHMS, PACIICIUICHHS, YACTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. MeHzaens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basunosa), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KHUBBIX OOBEKTOB (OMHCAHUE, HW3MEpPEHHUE,
HaOJII0/ICHHE, DKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbIE TPU3HAKUA: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUHN, KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM
OpraHOB pACTEHMM, JKUBOTHBIX, 4YEJIOBEKa, IMPOLIECCOB KU3HEACITEIHLHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PAacTCHUH, )KUBOTHBIX M YEJIOBEKa, OMOJIOrMYECKUX
MPOIIECCOB: OOMEHa BEmIeCTB (MeTaboIM3M), MPEeBpAIEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOTeHe3a, YMOpUOreHe3a, MOCTAIMOPHUOHATBHOTO Pa3BUTHSI,
pPa3MHOXKEHUS,  WHAMBUIYyAIbHOTO  pa3BUTHUA  OpraHu3ma  (OHTOreHesa),
B3aMMOJICHCTBHS TEHOB, TE€TEPO3UCA, HUCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABJIMBATh B3aUMOCBSI3M MEXK]y OpPraHOMJAAMHU KJIETKH U UX
GYHKIUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKAHEWM M WX (QYHKIUSAMHU, MEXIY
OpraHamMM M CHUCTEMaMH OpPraHOB Yy pPAacCTEHMM, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMM, MEXIYy CUCTEMaMH OpPraHOB M HMX (DYHKIUSIMH, MEXAY dTaraMu
oOMEHa BEIIECTB, ATarlaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIIOB OPTaHU3MOB,



JTamaMu SMOPUOHATBLHOTO Pa3BUTHUS, TEHOTUIIOM M (DEHOTHIIOM, (PEHOTUIIOM U
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYHUTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM UHCIIE
pacTeHuM, >)KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTyYMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIUIS JOKa3aTeIhCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYCCKUX TPYIIIT,

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIMOJIHATH J1a00paTOpHbIE M MpPaKTHYECKHE pabOoThI, COOIIOAATH
npaBuiia mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHUE BBIJIBUTAaTh THUIOTE3bI, MPOBEPSITh HX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3YNBTATHI U ICNIaTh BHIBOIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHUE OIICHWBATh JTUYECKHE aCIeKThl COBPEMEHHBIX HCCIICIOBAHUNA B
obmacth  OWONOTMM W MEOWIHUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OILTIOIOTBOPEHHE, HAMPABIEHHOE M3MEHEHHE T'€HOMa M CO3J[aHWE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaIbHON
JIEATEIIBHOCTH B 00JIaCTH OMOJIOTMH, MEIUILIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBIINIJICHHOCTH, YTAyOJsATh TMO3HABATEILHBIN
WHTEpEC, HANPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
MPOJIOJDKEHNE  OMOJOTHYeCKOro 00pa3oBaHMs B OpraHM3aIUsaX  CPEIHETo
npo¢eCCUOHAIBHOTO U BBICIIETO 00pa30oBaHMUs.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUsI yueOHOoro mpeamera «buonorus» B 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TTO3HAHWHM 3aKOHOB MPHUPOJLI W PEHICHUU SKOJOTHYECKHUX
npoOJieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIMOHAIBHOTO
MPUPOOTIOIH30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPUPO/IE,
OOIIECTBY, YEIOBEKY, O BKJIAJC POCCHMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHMOJIOTHH,

YMEHHUE BIIAJICTh CHUCTEMOW OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKIIOYACT
OTIpEICICHUSI W TIOHUMaHWE CYIIHOCTH OCHOBOIIOJIATAIONMINX OHWOJIOTHYECKUX
TEPMUHOB W TOHSTHM (BHI, dKOCHUCTeMa, Ouocdepa), OHOIOTHUECKHE TEOpUHU



(aBomonionHas teopust Y. J[apBuHa, CHHTETUYECKAs] TEOPUS IBOJIIOIUH), YICHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsX sBontouuu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHdeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbl DHEpruu), runoressl (runore3a «vupa PHK» V.
['unGepra);

YyMEHUE  BJIQJ€Th  OCHOBHBIMH  METOJaMH  HAYYHOTO  TIO3HAHWUS,
UCIIOJIb3YEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(onucanue, u3MepeHue, HaOIIOJeHHE, IKCIIEPUMEHT), CIOCOO0AMH BBISIBJICHUS U
OILICHKH aHTPOIIOT€HHBIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIICIATh CYIIECTBEHHBIC TPHW3HAKH: BHJIOB, OHOTEOIIEHO30B,
IKOCHCTEM M Ouocdepbl, CTaOUIM3UPYIOLIETO, ABMKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, aJITONaTPUYECKOTrO u CUMITIaTPUYECKOTO
BUJI000pa30BaHuUs, BIUSHUS JBIKYIIUX CHJI SBOJIONUU HA TeHO(MOH T TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHM3MOB K Cpefie 0OWTaHUs, YepEeIOBaHUs HANPABICHUH
HBOJIIOLINU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBI3M MEXKAY MPOIECCAMH SBOJIOIHH,
JBIDKYIIIMMHM CHJIAaMU aHTPOIIOTeHe3a, KOMIIOHEHTAMHU PAa3JIMYHbIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOWTaHUs, aOMOTUYECKUX M OUMOTHYECKUX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
aHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHMU3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CpeIbl OOUTAHHUS, CIMHCTBA
YeJIOBEUECKNX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTO00pa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M UETIOBEUYECTBA;

YMEHHUE peraTh OMOJOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTHYECKUMHU TIPOIECCAMU U SBIICHUSMHU, JIeJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE padOThI, COOIIOJATH
npaBuiIa npu paboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencTBamMu, (GOpMyIUpys LeJdb HCCICIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBaTh B Yy4e€OHO-UCCIIEIOBATEILCKONW pPaboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  IOJIYYCHHBIC  pE3yJIbTaThl HAa  yYEHHYECKHX
KOH(epeHusX;



YMEHHE OIICHWBATh TUIIOTE3bI M TCOPHH O TPOUCXOXKICHUH KU3HH, YSIIOBEKA
¥ YEJOBEUECKUX pac, O MPUYHMHAX, MOCICACTBUAX W CIIOCO0ax IMPeJIO0TBPAIICHUS
I00ANTBHBIX M3MEHEHHI B Onocdepe;

YMEHHE OCYILIECTBIIATh OCO3HAHHBIN BBIOOp Oymymiedl mpodeccHoHATbHON
JCSITEIBHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHUH, IPUPOIOTIOIb30BaHUS, METUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHUHU, CEIBLCKOTO XO3AHCTBA, ITHIIEBOM
IIPOMBINIJICHHOCTH, YIUIYOJIATh IT03HABATCIbHBIA HMHTEPEC, HANPABICHHBIA Ha
OCO3HAHHBI  BBIOOP  COOTBETCTBYIOIICH  MHpodecCHH U TPOJOJIKCHUE
OMOJIOTUYECKOr0 00pa30BaHUs B OpPraHU3AIMIX CPEIHETO MPO(EeCCHOHATBHOTO U
BBICIIICTO 00pa30BaHUS

TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(uudpossbie)
n/ pa3aesioB  TeM Bcer Kontposbuel  IIpakTnyecku
o0pa3zoBaTe/ibHbI
1 NporpamMmbl 0 e padoTsl e padoThl
e pecypchbl
buosnorus kak
1 1
HayKa
5 JKuBbie cucteMbl 5
U UX U3yYEHHUE
3 buonorus knetku 2 0.5
Xumuyeckas
4 OpraHu3aIus 10 1
KJIETKHU
Crpoenue u
5 8 2

(GYHKITUH KIETKH

OOMeH BeIIeCTB U
6 IIpEBpaLICHNE 9 1
SHEPTUU B KIETKE

Hacnencreennas
nHpopmanus u
peanusanus e€ B
KJIETKE

JKM3HEeHHBIN [TUKIT
KJIETKH

Crpoenue u
9 byHKIIUN 17 1.5

OpraHu3MOB

10 PazmBoxenue u 3 15
pa3BUTHE




OpraHu3MoOB

0
HACJIEICTBEHHOCT
11
uu
U3MEHYUBOCTH

OpraHu3mMoB

I'enetrnka — Hayka

0.5

3aKOHOMEPHOCTHU
12 HaCJIEICTBEHHOCT
)41

3aKOHOMEPHOCTH
W3MEHYUBOCTH

13

T'enetuka
14
yejoBeKa

10

0.5

Cenexims
15
OpPTraHHU3MOB

Buorexuonorus u
16 CUHTETHYECKAs
OuoIorus

17 PezepBHOE Bpemst

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

11 KJIACC

102 0

13

Ne HaumenoBanue
n/ pa3esnoB U TeM
n NMPOrpamMmbl

3apoxaeHue u
pa3BUTHE

1 3BOJIIOLMOHHBIX
IIPEJCTaBICHUH B
Ounonoruun

MukposBoatonus
U €€ pe3yJIbTaThl

KoJsnuyecTBo 4acoB

Bcer KonTposbHbI
0 e padoTsI

14

IIpakTHyeckn
e padoTsI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3zoBaTe/ibHbI
e pecypchl

€€ pe3ynpTaThl

4 pa3BUTHE KU3HU
Ha 3emiie

5 [Ipoucxoxnenue

MaxkpoaBoitonus u

HpOI/ICXO)KI[eHI/IC n

15

10

1.5




YCJIOBCKA —
AHTPOIIOT'CHE3

OKoJIorus —
HayKa o
B3aMMOOTHOILICHHS
X OPTaHU3MOB U
HaJOpraHU3MEHHBI
X CHCTEM C
OKpYyKaroleu
cpenoit
Opranu3msl 1
cpena oouTaHus

0.5

1.5

DKoI0rus BUAOB U
MOIMYJISIUNA
DKonorus
COOOILIECTB.
DKOIOTrHYeCKHe
CHCTEMBI
buocdepa —

10 riaobanabHas
JKOCHUCTEMA

YemoBek u
11 OKpYKaroIas
cpena

12

0.5

0.5

12 PesepBHoe Bpemst

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOTPAMME

102

7.5
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