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yue6Horo npeamera «buoJsiorus. YriayOjaeHHbIH yPOBEHb

it oby4vatonxcst 10 —11 xiaccos

1. KoxxaeBka



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Copnepxxanue MpOrpamMMbl, BBIICICHHOE KYpPCUBOM, HE BXOAUT B IMPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJiorusi Kak HayKa

CoBpemeHnHasi OuoJorUs — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouoniornu.  buonornueckue HaykKd U HU3ydyaeMble  UMHU  MPOOJIEMBI.
OyHAaMEHTaJIbHbIC, NPUKIAJHBIE M TIOMCKOBBIE HAY4YHbBIC HCCIEAOBAHUS B
OMOJIOTHH.

3HavueHue Ouosjoruu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAayYHOU
kaptuHbl mupa. I[lpodeccun, cBszaHHble ¢ Ouosioruei. 3HaueHUe OUOJIOTUMU B
MPAKTUYECKON JIESATEIbHOCTH 4YEJIOBEKA: MEAUIMHE, CEIbCKOM XO35ICTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseu, I'. Mennens, B. . Bepuaackui, W. I1. [1aBnos, U. 1. Meunuxkos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /1. K. benses.

Tabnmuuel u cxembl: «CBsi3b OMOJOTHMM C APYrMMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble cucTeMbl ¥ UX U3yUYeHHUE

XKupble cucTemMbl Kak mpeaMer u3ydeHus Ouonoruu. CBOMCTBA JKHMBBIX
CUCTEM: E€IMHCTBO XHMHYECKOI'O COCTaBa, MJUCKPETHOCTh U LIEJIOCTHOCTD,
CIOKHOCTh M YHOPSIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CAMOOPTraHU3ALMS,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYMBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJISPHBINA, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIM, MOIYJISIHUOHHO-BUIOBOM, SKOCHUCTEMHBIH
(bmoreoneHoTnyeckmii), OmocdepHbrii. IIporecchl, MPOUCXOIANINEC B KHBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KHUBOTO. JKH3HB Kak (opMa CYIIECTBOBAHHS
Marepuu. Hayku, n3ydaromne ;KuBbl€ CUCTEMBI HA PAa3HBIX YPOBHSIX OpraHU3alINH.

N3yuyenue xuBbIX cucteM. MeTtonbl Ouonormueckord Hayku. HaOmiomenue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMaTu3anus, MetaaHaius. [loHsaTue o 3aBUCMMO 1
HE3aBUCUMOW TmiepeMeHHOW. [lnaHupoBaHume »skcnepumenTta. IloctaHoBka U
npoBepka rumnote3. Hynesas runore3a. [lonstue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OlLEHKAa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [lprunHBI UCKakeHWS pe3yJbTaTOB JKcrnepumeHTta. llonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl U cxembl: «OCHOBHBIE NpPHU3HAKU KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa JKUBOW MATepuu», «YPOBHH OpraHU3ALMUU KUBOU
npupoasl», «CTpOo€HUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YeJIOBEYECKOro opraHuszMa», «buoreonenos», «buochepan, «Meroas
W3y4YCHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  yabopaTopHoe  O0OpyJdOBaHME IS NPOBEACHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHHE paA3IMYHBIX METOJIOB IIPU
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykrypHO-QYHKIIMOHANbHAS eAuHUIa KuBoro. HWcropus
oTKpbITUS KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. 11IBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHS COBPEMEHHOUN KJIETOYHOMU
TEOPHH.

Meronpl  MOJIEKYJSIpHOM M KJIETOYHOM  OMOJOTMU:  MHUKPOCKOMUS,
xpomatorpadus, 3ekTpodope3, METOJ MEYEHBIX aToMOB, AU(GepeHIuaANTbHOE
HeHTpUu(yrupoBanure, KyJIbTUBUPOBAHUE KIETOK. M3yueHue ¢ukcuposanHvix
K1emok. DNeKTpoHHash MUKpockonus. Kougokanvnas mukpockonus. Bumanvroe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoHcTpauuu

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

Tabnuupl n cxeMbl: «CBETOBOM MHUKPOCKOI, «DIEKTPOHHBIA MHKPOCKOID),
«HcTopust pa3BUTHSI METOJ0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKPOTMpENapaThl pPacTUTEIBHBIX,
KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

IlpakTuueckass padora «l3yyeHne MeETOJOB KIETOYHOM OHOJOTHH
(xpomartorpadus, amekrTpodope3, audbdepeHmaTbHOe HEHTPUPYTHPOBAHUE,
[TLP)».

Tema 4. Xumuveckasi OpraHu3anus KJIeTKH

XUMUYECKUA COCTaB KJIETKU. Makpo-, MHUKPO- U YJbTPAMUKPOIIIEMEHTBHI.
Boma m €€ posb Kak pacTBOpPUTENs, PEarcHTa, y4aCTHE€ B CTPYKTyPUPOBaHHU
KIJIETKH, TEIUIOperyasiuvi. MuHepalibHble BellecTBa KJIETKH, UX OHOJOrhyYecKas
pousib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKH. buosiormueckue noauMmepsl. benkwu.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypbl O€lKOoBOM MoJieKymbl. [lepBuunas
CTpYKTypa Oenka, nenTuaHas CBi3b. BTopuuHas, TpeTU4Has, 4YEeTBEPTUUHAs
cTpykTypbl. Jlenarypauus. CpoiictBa OenkoB. Kiaccudukanuss  OenIKOB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, IUCAXAPHUIbI, OJIMTOCAXAPHUIBI U MOJUCAXaPUIBI.
OO6mmii 1maH CTpOoeHHs U (PU3MKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. M'mapodunsHO-rUAPOdOOHBIE CcBOMCTBA. Kitaccudukanus 1unumos.
Tpurnuuepuasl, Qoconunuasl, BOCKHU, cTepoubl. buomornueckue QyHKIUH
munuaoB. OO1ue cBoCTBa OMOJIOrMYECKHX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun xommiiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanbk. MectoHaxoxaenue u ouonornueckue ¢pynkiuu JHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenne monekynbl AT®. Makpospruueckue cBsizu B moisekyie ATO.
buonorunyeckue pynkunu AT®. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX (PYHKIIUU B
knetke. Jpyeue nykneosuompugpocamer (HTD). Cexsenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKku, npomeoMuKu.

CtpykTypHas Ouosiorusi: OMOXMMHUYECKUE U OHOo(dU3NUYEeCcCKne UCCIeT0BaHUS
cocTaBa W TNPOCTPAHCTBEHHOM CTPYKTYphl OHOMONeKyl. Moodenupoganue
CMpPYKmMypul U QYHKYUti 6UOMONEKYI U UX Komniekcos. KomnvromepHulil Ouzaun u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdemoHcTpauuu

[Toptpetsr: JI. [lommnr, dx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.

Huarpammbl:  «PacnpeneneHue XMMUYECKHX 3JIEMEHTOB B HEKHBOU
npupoae», «PacnpeaeneHne XuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIEN.

Tabmuuer u cxembl: «lleprmonuueckas Tabinila XUMUYECKUX DSJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtsa B coctaBe Opranu3zMoB», «CTpoeHHe
MOJIeKYyJIbl  Oenka», «CTpyKTypbl O€NKOBOM MoONEKylbl», «CTpoeHHe MOJEKYI
yraeBoJoB», «CTpoeHue MoJeKyad JaunuaoBy», «HyKIeMHOBBIE KUCIOTHI»,
«Ctpoenue monexkynsl ATO».

O6opynoBaHue: XUMUYECKas TOCYy/1a U 000pyTI0BaHUE.

JlabopaTopHas padora «O0HapykeHHE OCIIKOB C TTOMOIIbIO KAYeCTBEHHBIX
peaKumn.

JlabGopaTopHas padora  «MccnenoBanue HYKJICEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue 1 PyHKUMH KIETKH

Tumbl KIETOK: DJYyKapuOTHYECKass M IpokapuoTnueckas. CTpyKTypHO-
byHKITMOHAIbHBIE 00pa30BaHMSI KICTKH.



Crpoenue npokapuotuueckoit kietku. Kinerounas crenka 0aktepuit u apxe.
OcoOEeHHOCTH CTPOEHHsI TeTepOTPO(HONM M aBTOTPOPHON MNPOKAPHUOTUYECKHUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEHO3AX.

Crtpoenue u (YHKIMOHUPOBAaHUE YKapUOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmanemma). CrTpykTypa IUIa3MaTUYECKOM
MeMOpaHbl. TpaHCOPT BEHIECTB Yepe3 IJIa3MaTHYECKyl0 MeMOpaHy: MacCUBHBIN
(nuddy3us, obOneruénHas nudQys3us), aKTUBHBIM (NMIEPBUYHBIMA M BTOPUYHBIN
akTuBHbIM TpaHcnopT). llomynmponunaemocts wmeMOpansl. PabGoTta HaTpuii-
KaJMEeBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (paronurto3. Dk3o1uTo3. Kierounas
cteHka. CTpykTypa v QyHKIHMH KIETOYHOM CTEHKH pacTeHU, rpuOoB.

Hutomma3ma. [uto3omnb. [lutockenet. [Bmxenue nurormiazMbl. OpraHoUIbI
kiaeTkd. OaHoOMeMOpaHHbIE OpPraHOMAbl KIETKH: JHAOIJIa3MaTHYecKas CETh
(BIIC), anmapat I'onbaxu, JU30COMBI, UX CTpoeHHWE M (PyHKIMH. B3aumMocBs3b
OJIHOMEMOpPaHHBIX OPraHOUAOB KieTKH. CTpoeHHe T'paHyISIPHOTO PETUKYJIyMa.
Mexanuzm nanpaenenus odenxos ¢ IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [nmaakuil  (arpaHyisipHbI)  SHAOIJIA3MATHYECKUI
petukynym. CekpetopHas QyHkius anmnapata [onbmxu. Moougurxayus 6enkos 6
annapame [onvoocu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kietounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABl  KIETKH:  MHUTOXOHAPHUM,  ILJIACTUJBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenne u (GYHKIIMM MUTOXOHIpUU M Iwiactuia. IlepBuunsie,
BTOPUYHBIE U  CJOXHBIE  IUIACTUABI  (POTOCHMHTE3UPYIOMIMX  DYKAPUOT.
XJIOpOIUIACThI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranouasl kietkd CTpoeHre ¥ (yHKIHMM HeMeMOpaHHBIX
OpraHoOUJ0B KJIETKHU. PuGocompr. IIpomesicymounvie Qunamenmai.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MBIIIEYHBIE  KJIETKU.
AKmuno8ble KOMNOHEHMbl HeMbluleyHblX Kiemok. Mukporpy0ouku. KieTouHslit
neHtp. CrTpoeHHe U JBWXKEHHE KIYTHKOB M pEeCHUYEK. MUKpOTpyOOUuKH
nuToriasmel.  LlenTpuons. benku, accoyuupoeanuvle ¢ Muxpoguiamenmamu u
muxpompyodouxamu. Momopnsie benxu.

Anpo. Obonouka siapa, XpoOMaTUH, KapUoOIIa3Ma, SIAPBIIIKH, UX CTPOCHHE U
bynakiuu. SAnepupiii OenkoBbli Matpukc. [IpocTpaHCTBEHHOE PpacCIONOKEHUE
XpoMocoM B HHTepha3HOM siape. Dyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. /Jlunamuka si0epHou 00010uku 6 mumose. foeprulil
mpaucnopm.

Kiterounsle BkntoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3yKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu



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

Tabmuiet w1 cxembl: «CTpoeHHE SYKApHOTHYECKOW KIeTKn», «CTpoeHue
KUBOTHOU  KiIeTKW», «CTpoeHHWE  pacTUTeNbHOW  KIeTku», «CTpoeHwue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OOopymoBaHHEe: CBETOBOM MHKPOCKOI, MHKpPOIpPENnapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

Jlaboparopnass padora «l3yueHwe CTpo€HUS KIETOK pa3IUYHBIX
OpPTaHHU3MOBY.

IIpakTnuyeckas padora «/3yueHue cBOMCTB KJIETOUHON MEMOpaHBD».

JlabopaTopHass paGora «VccienoBanue miuasmoiivza W JeIIa3MojiM3a B
PaCTUTEIBHBIX KICTKAX).

IIpakTuueckass  padora  «lV3ydeHWe  JBWKEHUS  IUTOILIA3Mbl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0OMeH BellecTB U NpeBpalleHNe JHEPTHH B KJIeTKe

ACCUMUIATINS ¥ TUCCUMIIALIHAS — JIBE€ CTOPOHBI MeTabomm3Ma. Turbsl oOMeHa
BEIICCTB: aBTOTPO(HBIM M TETePOTPO(HBIA. YUacTue KHUCIOpoAa B OOMEHHBIX
nporeccax. JHEpreThyeckoe oOecreueHne KICTKU: TmpeBpamnicHue ATD B
oOMEHHBIX TIporieccax. DepMEHTATUBHBIA XapakTep peakiuid KICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHWU3M JCHCTBUS.
Kodepmentsl. Otnnunst pepMEHTOB OT HEOPraHUYECKUX KaTanu3atopoB. benku-
aKTUBATOPHl M OEIKU-UHTHOUTOPHL. 3aBUCHUMOCTb CKOPOCTH (hepMEHTATHUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHBII CUHTE3 OpPraHUYECKUX BEHIECTB B KieTke. DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHblll omocunme3 y baxkmepuil. Ceemocobuparoujue
nUSMeHmMbl U NUSMEHMbl PeaKYUOHHO20 YeHmpa. Polb XJIOpOIIacTOB B MpoIiecce
dboTocunTe3a. CBetoBas U TeMHOBas (paspl. Pomoovixanue, Cs., Co. u CAM-munsi
gdomocunmesa. 1lpogyKTUBHOCTH (oTOCHHTE3a. BiusHue pa3nudHbIX (HaKTOpOB
Ha CKOpOCTh hoTOoCHHTE3a. 3HaueHUE HOTOCUHTE3A.

XEeMOCHUHTES. Paznoobpazue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, JKeNe300aKTepuu, CepoOaKTEPHH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbie opranm3Mbl. Buasl Opoxenus. [IpoaykTel OposkeHHS M HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucienue, Wiy KIETOYHOE JbIXaHHE. POb MUTOXOHAPUY B
mporieccax Omonorndeckoro okucienus. [uxkmmueckue peakiuu. OKUCIUTENHHOE
dbochopunupoBanue. IHepeus membpanno2o epaduenma npomoros. Cunmes



ATD: paboma npomonunou ATD-cunmaszwvl. llpeumyinectBa a’dpoOHOr0 MyTH
oOMeHa BelllecTB nepe aHadpoOHbIM. D(PGHEKTUBHOCTh YHEPTreTUUECKOro 0OMeHa.

JdemoHCcTpanuu

Ioptpersr: Ix. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «POTOCUHTE3Y, « DHEPreTUUECKU 0OMen», «buocunTes
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBaHHUE ISl IPUTOTOBICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaGopaTopnasi  padora  «l3ydyeHue  KaTaIUTUYECKOW  aAKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTopnass pabora «/M3ydyeHune (QEepMEHTATUBHOTO pacHICTICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

Jlabopatopnass pa6ora «CpaBHeHue mpoiieccoB  (OTOCHHTE3a |
XEMOCHUHTE3a».

JlabopaTopHasi paGota «CpaBHEHHE MPOIIECCOB OPOKEHUS U JTBIXaHUS.

Tema 7. HacaeacrBenHasi uHGopManus U peajn3anus eé B KjeTke

Peakniuu matpuyHoro cuntesa. [IpUHIMI KOMIIJIEMEHTAPHOCTH B PEaKIUIX

MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHoN nHdopmaiu. I eneTnyeckuit
KOJI, €ro cBoucTBa. TpaHckpuniusa — marpuudbii cuHTe3 PHK. Ilpuniuns
TPAaHCKPUMIMHU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 syxapuomuueckoti knemke. Hexooupyrowue PHK.
Tpancmsius u e€ stanbl. Yyactue TpancnopTHeix PHK B OuocunTtese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amuHOKHCIOT. Ponb pubocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmasneHus o cmpoenuu 2enog. OpraHuzanus reHoMa y
OPOKapUOT U 3YKapHOT. Perynsiusi akTUBHOCTHM T€HOB y IpokapuoT. ['mmortes3a
onepona (®. XKako6, XK. Mano). MozrexynsapHnvie mexanuzmvl SKCNpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsius oOMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycsl — Hekerounbie OpMBI KU3HU U OO0JIUTaTHBIE mapa3utbl. CTpoeHue
MIPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuoharoB. JKuzHeHHbIU YUK
JIHK-cooeporcawux  supycos, PHK-cooepaxcawux eupycos, baxmepuogphazos.
Obpamnasa mpanckpunyus, pegepmasa, UHmMezpasa.

BupycHble 3a00neBanus yenoBeka, »XUBOTHbIX, pactenuid. CIIN/, COVID-
19, counanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamura: unmespayua u ananuz dorvuux maccusos («bigdatay)
CMPYKMYPHLIX OUON02UYecKux oanHvix. Hanomexunonoeuu 6 buonocuu u meouyume.
lIpoepammupyemole hynxkyuu 6enxkos. Cnocobvl 0ocmasKu 1eKkapcme.



JdemoHCcTpanuu

[Toptpersr: H. K. Konsnos, . . UBanoBckwii.

Tabmuupl u cxembl: «buocunres 6enkay», «l'eHeTnyeckuid koa», «Bupyco»,
«bakrepuodarm.

IIpakTnuyeckas padora «Co3gaHue MOJEIN BUPYyCay.

Tema 8. ZKusHeHHBIH MUK KJIETKH

Knerounslii 1uki, ero mnepuoabl W perynsuusa. Wurepdaza U MuUTO3.
Oco0eHHOCTH TpoliecCcOoB, MpoTeKarmux B uHTepdaze. [loAroToBka KIETKH K
nenenuto.  I[Ipecunretnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTETHUYECKUM U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiit cunare3 JIHK — pemnmkanus. Ipunnunsr permkanuun JIHK:
KOMIUIEMEHTAPHOCTb,  MOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJIIEIBHOCTb.
Mexanusm permkanuu JIHK. Xpomocombl. Ctpoenune xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTum. JIumiaougHelii u
rariouAHbeld  Habopsl  XpoMocoMm. ['oMonorumuneie xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue xnetkn — wMuTo3. Craguu MHTO3a M MNPOUCXOIAIIME B HHUX

npoiiecchl. Tumbl MuTo3a. KaprokuHes u mutokuHe3. buonornueckoe 3HauCHHE
MUTO3A.

Perynsuusa mutoTmdeckoro nukia kiuetku. [IporpamMmmupyemasi KieTouyHas
rubesnp — arnomnTo3.

Krnerounoe siapo, XpoMocombl, (PyHKIIMOHAJIbHAas TE€HOMUKA. MexaHuzmbl
npoaugepayuu, ougpgepenyuposku, cmapenus u eudenu xiemok. «lL{ugposas
K1emKka» — ououngpopmamuieckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu

Tabmumpl 1 cxembl: «KU3HEHHBIH UK KIETKW», «Mwuto3», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoOTpenapaThl: «KMUTO3 B KlIeTKax
KOpEUIKa JIyKay.

JlaGopaTopHhas padora «3yuenue XpOMOCOM Ha  TOTOBBIX
MHUKpOIIpenapaTax.

JlaGopaTopHas padora «Habmronenne MuTO3a B KJIIETKaX KOHUYMKA KOPEIITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenne u GyHKIUN OPraHU3MOB

buonornueckoe pazHooOpa3zue OpPraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUATbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTPOGHUS U JKU3HEACSITEIIBHOCTH  OJTHOKJIETOYHBIX
opranu3moB. baktepun, apxew, OJHOKJIETOYHbIE TpUOBI, OJIHOKIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHWanbHbIe OpraHu3MBbl.



B3aumocBa3p 4acTeld MHOTOKJIETOYHOI'O OpraHusMa. TKaHW, OpraHsl WU
cucTtemMbl opraHoB. OpraHusM Kak euHoe 1enoe. ['omeocras.

Tkanun pacteHuidl. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTellbHas,
MOKPOBHAsI, MPOBOJsINAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpPOECHUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YEIOBEKA. THIBI KUBOTHBIX TKAHEH: ANUTEIHAIbHAS,
COCIMHUTENIbHAsA, MblllIeyHas, HepBHas. OCOOCHHOCTH CTpOEHUsA, (PYHKIUNA U
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBIE OpraHbl pacTeHuid. OpraHbl u
CHUCTEMBbI OPTraHOB KUBOTHBIX U UelioBeKa. DYHKIIMM OPraHOB M CUCTEM OPTraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CkeneTbl OAHOKIECTOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli W BHYTpeHHUW ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OopraHu3moB.  JIBMJKEHME  OJHOKJIETOYHBIX  OPTraHU3MOB:
aME0ouHOE, JKTYTUKOBOE, peCHHYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTCHMI:
TPONU3MBI M HACTUU. JIBUKEHHME MHOTOKJIETOYHBIX J>KMBOTHBIX M 4YEJOBEKA:
MbIlieyHas cucreMma. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. Iloryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAIBbHBIX BELIECTB pacTeHUsIMU. [lutanue XUBOTHBIX. BHyTpuIlOI0CTHOE U
BHYTPUKJIIETOYHOE NuIIeBapeHue. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTAenb
NUIIEeBAapUTEIbHOrO Tpakra. [IumesaputenpHble xenesbl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. [[prxanue pactenuid. J{pixanue »kuBoTHBIX. uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKH. KoxxHoe apixanue. J[pIxaTenbHas IOBEPXHOCTD.
XKabepnoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKUX MO3BOHOYHBIX JKMBOTHBIX.
JIpixaTenpHass cucTteMa 4esioBeKa. MeXaHu3M BEHTWIALMU JETKUX Yy NTULl U
MIIeKonUTatonmMX. Perynsamus npixanus. J{prxarenbHbie 00BEMBI.

TpaHcropT BelIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTECHUU.
Tpancopt BemecTB y KHUBOTHbIX. KpoBeHOoCHas cucremMa U €€ Oprasbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U denoBeka. Cepare,
KPOBEHOCHBIE COCYABbl M KpoBb. Kpyru KpoBooOpamieHusi. DBOIIOIMOHHBIC
YCJIOKHEHUSI CTPOEHUS KPOBEHOCHOW CUCTEMBbI NMO3BOHOYHBIX JKUBOTHBIX. Pabota
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuil. Beinenenue y
KUBOTHbIX. CokpaTuTeiabHble Bakyoiau. Oprasbl BblaeleHus. OuiabTpaius,
CeKpelrsi 1 00paTHOE BCACHIBAHME KAK MEXaHHM3Mbl PA0OThl OPTaHOB BHIJECICHUS.
CBs3b MOJIOCTH TEJIA C KPOBEHOCHOM U BBLICIUTENBHON CUCTEMaMU. Brinenenue y



MMO3BOHOYHBIX >KHUBOTHBIX M uenioBeka. [louku. CTpoeHne M (PyHKIIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3sMoB. Crnopsl
OakTepuii M LUCTHl MNPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX pACTEHUMH.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3aUThl. DUTOHIIUABL.

3anmmTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M WX HOPOU3BOJHBIE.
3ammura opraHu3Ma ot OosesHeil. IMMmyHHas cuctema uenoBeka. KileTouHbIM U
IYMOpPAJIbHBIH UMMYHHUTET. Bpokn€HHbIH U NpuoOpeTEéHHBbIN crnenupuueckui
UMMyHHUTET. Teopusi KjIoHanbHO-cenekTuBHOro ummynurera (I1. Dpmoux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHu3MoB. Posib BpokIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHHI.

PazgpaxxumocTe UM perymanus |y  OpraHu3moB. PaznpaxuMocts y
OIHOKJIETOYHBIX OpraHm3MoB. Takcucel. PazgpaxumMocTe W peryisamus y
pacteHuil. PocToBbie BeleCcTBa U UX 3HAUEHUE.

HepBhHas cucrema u pediaekropHas peryisius y KUBOTHbIX. HepBHas
cucTeMa U €€ OTIENbl. DBOIIOUUOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTIENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexropHas nyra. bezyciioBHble 1 yCI10BHBIE peIIeKCHI.

['ymopasibHas peryisanus U SHAOKPUHHAs CUCTEMA >KMBOTHBIX U 4YEJIOBEKA.
JKene3pl DHOOKPUHHOM CUCTEMBI M MX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW U SHIOKPUHHON cucteM. [‘unoramamo-runodusapHas
cucrema.

JdemoHcTpauuu

[Toptper: U. 11. [TaBnos.

Tabmuiplt 1 cxembl: «OIHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOYHbIC
Bogopociny, «baktepum», «lIpocreiimue», «Opranbl LBETKOBBIX PACTECHUI»,
«CucreMbl OpPraHOB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenmit», «KopHeBbie cucteMbl», «CTpoeHue cTedisy,
«CTpoeHue JHCTOBOM IIACTUHKWY», «TKaHU >KUBOTHBIX», «CKEIEeT YeIOBEKay,
«IIumeBapurensHas  cucrema», «KpoBeHocHas  cucrteMa», «/lpixarenapHas
CUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpI1ieyHas CHUCTEMAaY,
«BpigenuTenbHas cucTeMa», «OHIOKpUHHAsA cucTeMa», «CTpoeHHEe MBIIIIbY,
«AMMyHUTETY, «Kumeunomnonoctueley,  «Cxema MUTaHUSI ~ PaCTCHUI,
«KpoBeHOCHBIE ~ CUCTEMBI IMO3BOHOYHBIX JKHUBOTHBIX», «CTpO€HHE THUAPBI»,
«CtpoeHue miaHapum», «BHyTpeHHee cTpoeHue H0KIeBoro uepmsi», «HepBHas
cucreMa peio», «HepBHas cuctema gArymku», «HepBHas — cucrema
npecMmeikaromuxcsa»,  «HepBras  cucrema  nTun», «HepBHas — cucrema
Miekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



OGopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENnapaThl OJHOKJIETOUYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKAaHEH, PaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HAaCEKOMBIX, WIJIOKOXHX, YKUBbIE JK3EMILISIpbl KOMHATHBIX PacTEHUU, repdapuu
pacTeHUl pa3HBIX OTNENOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKUBOTHBIX, CKEJIET 4YeJOBeKa,
o0opy1IoBaHME ISl JEMOHCTPAIIMU IOYBEHHOTO U BO3AYIITHOTO MUTAHUS PACTCHU,
pacuierieHus KpaxMaia u 0elKoB oA AecTBreM (HepMeHTOB, 000pyAOBaHUE AJIs
JIEMOHCTPALMU OIIBITOB IO U3MEPEHUIO KUZHEHHOW EMKOCTHU JIETKUX, MEXaHU3Ma
JIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlabopaTopHas padora «/3ydeHne OpraHoB [IBETKOBOIO PACTEHUS.

Tema 10. PazmHoXeHHe U pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnoe (BKJIIOYas BETreTaTUBHOE) U
nojioBoe. Buasl  Oecronoro  pa3MHOXEHUs:  MOYKOBAaHUE,  CIOPYJISAIUS,
¢dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. I[lonmoBbie KeTKH, WM rameTtsl. Meito3. Craauu
Mmeiosa. [loBenenne xpomocoM B Menose. KpoccuHrosep. bronornyeckuii CMuICi
Melo3a W TMOJOBOro Iporecca. Meio3 MW ero MecTo B KU3HEHHOM LHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. ['amerorenes y »uBOTHbBIX. [10J10BBIE Kene3bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorene3 u ooreHe3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W AMOPHOHANBHOE pa3BUTHE >KUBOTHBIX. CrHOCcOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHUOIOTHUS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgoeenez — 00Ha U3 21A8HBIX NPOOIEM IMOPUONIOCUL.
Konyenyuss mopgocenos u mooenu mopgoeenesa. Craaun >MOpHOTEHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). [poGnenwme. Tumbl  apoGnenwms.
Jlemepmunupogsannoe u HedepmuHuposaruoe Opodnenue. bracmyna, munol
onacmyn. OCOOCHHOCTH APOOJICHUS MIICKOIMTAIONINX. 3apOJBIIICBBIC JIMCTKH
(ractpynsinusi). 3aKiiaika OpraHoB U TKaHEW W3 3apOJbIIIEBBIX JUCTKOB. B3anmHoe
BIUSHUE 4YacTell pPa3BUBAIONMIETOCS 3apojbliia (IMOpUOHAbHAS WHIIYKIINSA).
3aknajka TUIaHA CTPOCHHMS KUBOTHOTO KaK PE3ylbTaT HEPAPXUUECKUX
B3aUMOJICHCTBUII TE€HOB. BnusHue Ha >MOpPUOHANIBHOE Pa3BUTUE PATUUHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButme xuBOTHBIX. [locTamMOpHmoHanbHBIM mepuon. I[Ipsamoe wu
HempsiMoe pa3Butue. PaszButue ¢ meramMmopdo3oM Yy OECO3BOHOYHBIX U
MMO3BOHOYHBIX WBOTHBIX. bHOOrMueckoe 3HauyeHUE MPSMOr0 W HENPSIMOro



pa3BUTHA, UX PACHpPOCTPAHEHUE B MpHUpoje. THUIbl pocTa >KUBOTHBIX. DakTopbI
PEryJSIUU POCTa )KUBOTHBIX U YesoBeka. CTaguu MocTIMOPHOHAIBHOTO Pa3BUTHUSA
y JKUBOTHBIX U 4enoBeka. [lepuoasl oHTOreHe3a yenoeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxenue u pasButue pacteHuid. ['ametodur m cnopodur. Meiio3 B
KU3HEHHOM IHMKJIe pacTteHud. OOpa3zoBaHue cmHop B Mpolecce Meiosa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHui. OOpa3zoBaHue U
pa3BUTHE CEMEHMU.

MexaHU3MBI pEryJsiiiui OHTOT€HE3a Y pPACTCHUHN U )KUBOTHBIX.

JdemoHcTpanuu

[Toptperst: C. I'. HaBamun, X. lneman.

Tabmuupl u cxembl: «BereratuBHoe pasmHOXeHHe», «Tumbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXkeHHE XJIaMUAOMOHaAbD», «Pa3MHOKEHHE 3BIJIEHBI,
«Pa3mMHOXeHne runpe», «Meio3», «Xpomocomel», «I'amerorenes», «CTpoeHue
ANIEKIETKH U cnepmarto3ouga», «OCHOBHBIE CTaguu OHTOreHesa», «lIpsamoe u
HEmpsIMOe pa3BuTue», «Pa3BuTue Maiickoro xyka», «Pa3Buthe capaHumy,
«Pa3zBuTue nArymkun», «/[BolHOE OIUIOJOTBOPEHUE Yy IIBETKOBBIX PACTEHUI»,
«CTpoeHHE CeMsIH OJHOJOJBHBIX U JIBYJOJBHBIX pacTeHUN», «KU3HEHHBIN LUK
MOPCKOM  KamycTbl», <«CKM3HEHHBIM LMKI  MXa», <« KWU3HEHHBIM  IUKI
NArOPOTHHUKAY, « KM3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpPENapaThl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGopaTropHasi padora «l3ydeHue CTpOCHMS MOJOBBIX KJIETOK HAa FOTOBBIX
MUKpOITpenaparax.

IIpakTuyeckass padora «BplsiBIeHHE NPU3HAKOB CXOJACTBA 3apOjIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas padora «CrpoeHue OpraHoB pPa3MHOMKEHHS BBICHINX
pacTeHUN».

Tema 11. I'eHeTuka — Hayka O HACJIEJICTBEHHOCTH M HM3MEHYHUBOCTHU
OpPraHu3MoB

Hctopust craHOBIEHHMS W pa3BUTHS TEHETUKH Kak Hayku. Paboter I
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Pa6otel H. K. KonbiroBa, H. M. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeea-Pecorckoro.

OCHOBHbIE TEHETUYECKHE MOHATHS U CUMBOJIBL. | 'OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHbIE NPU3HAKUA, JOMUHAHTHBIA W PEUECCHUBHBIN
MIPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTa, YUCTAs JIMHUS, THOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHbIE ~ METOIBl  TEHETUKH:  TUOPUAOJOTUYECKUM,  IUTOJOTUUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUH.

JdemoHCcTpanuu

Iloptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. H.
Baswiios, A. H. benoszepckuid, I'. [I. Kapneuenko, FO. A. ®umunuenko, H. B.
TumodeeB-PecoBckmii.

Tabnuiibl U cxeMbl: «MeToIbl TeHETUKNY, «CXEMBbI CKPEIIIUBAHUS.

JlabopaTtopHass pabdora «Jlpo3oduna kak OOBEKT TEHETHYECKUX
UCCJIEI0OBAHUIN.

Tema 12. 3axoHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Mengens — 3akoH
eAMHO00pa3us rubpuI0B nepBoro nokojenus. [lpasuno qomunupoBanus. Bropoit
3aKkOH MeHaens — 3aKOH paclleIUIeHus Mpu3HakKoB. LluTonmornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpeuupanue. [IpoMexxyTouHbIi XapakTep Haclea0BaHUS.
Pacmiennennre npu3HaKkoB MIPU HEMOJIHOM JJOMUHUPOBAHUMU.

JuruOpuaHoe ckpemuBanue. TpeTuit 3akoH MeHaens — 3aK0H HE3aBUCUMOTO
HAcJEeJOBaHUsA  IPU3HAKOB. [Mutonoruueckue  OCHOBBI  JUTUOPUIHOTO
CKpELLIMBAHUS.

CuermienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIEI0BaHUE T'EHOB, HApPYILICHUE CLEIUICHUS MEXIy I'e€HaMu. XPOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'enetuka nosa. XpoMOCOMHBIN MEXAHU3M OIPENIENEHUS M0J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIii U Te€TEpOraMeTHbIN MoJ. ['eHeTndeckas
CTPYKTYpa IOJOBBIX XpoMOcOM. HacnenoBanue npru3HakoB, CLHEIIEHHBIX C IIOJIOM.

I'enotun kak uenocTtHas cucrtema. [neioTponuss — MHOKECTBEHHOE JEWCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMonencTBue HEaUIeNIbHBIX TI'€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKHX TMPOIECCOB, TMOBEICHUS W KOTHUTUBHBIX (PYHKITUH.
['eneTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO3SIMH
— Tapa3uT» U «XO3MH — MHKpPOOMOMY». ['eHeTHMYecKkue acmeKThl KOHTPOJS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabnuter u cxemsbr: «IlepBbIit 1 BTOpOit 3akoHBI MeHaenss», « TpeTnii 3akoH
Mengens», «AHamu3upyrolee CKpemuBaHuey», «HemomHoe mpoMHUHUpOBaHUEY,
«CuernjieHHOe HacleAOBaHUE TMPU3HAKOB Yy Jpo30duibl», «l'eHeThka moay,



«Kapuotun uenoBeka», «Kapuotun apozoduisly, «Kapuotunm mnTuib,
«MHOXECTBEHHBIN alIeIM3M», «B3anMoaencTBue reHOBY.

O6GopynoBanue: MoJelnb JUisl JEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCUICIUICHUS NPU3HAKOB, MOJENIb IS
JEMOHCTpAllMd 3aKOHAa HE3aBHUCUMOIO HACJIEJOBaHUS MPU3HAKOB, MOJECIb IS
JNEMOHCTpAllMU CILIETUIEHHOTO HACJEJO0BAHUS MPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «l3ydyeHue pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBIY.

IIpakTnueckas  padora  «M3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3axkoHOMepPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna W cpeabl mnpu  dopmupoBaHuu (peHoTumna.
N3MenunBOCTh Mpu3HAKOB. KayecTBEHHbIE M KOJIWYECTBEHHBIC MPU3HAKU. BUabl
M3MEHYMBOCTH: HEHACJIC/ICTBEHHAs U HACJICICTBCHHAS.

MopaudukanuonHas UW3MEHYMBOCTh. Ponb  cpensl B (popMHpoBaHHU
MoAn(GUKAITMOHHON M3MEHYMBOCTH. Hopma peakiuu mpusHaka. BapuanunoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa Moau(HUKaAIMOHHON
M3MEHUYHUBOCTH.

I'eHoTunuueckas U3MEHUYUBOCTh. CBOMCTBA T€HOTHUIINYECKON M3MEHUUBOCTH.
Bunapl reHOTHIIMYECKON M3MEHYMBOCTH: KOMOWHATUBHAS, MyTallMOHHASI.

KomOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IMOJOBOM TpoIecC — OCHOBA
KOMOMHATHUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUHU
T€HETHYECKOT0 pa3HO0Opa3us B Mpejesax oJHOrO BU/A.

MyTanroHHass W3MEHYMBOCTh. BuIbl MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYLUMPOBAHHBIE MyTaluu. SnepHble U
nyToIia3MaTuyeckue mytanuu. ComMaTHYeCKHWe W MOJIOBble MyTaluu. [IpuyunHBI
BO3HUKHOBECHHUs MyTaluuid. MyTareHbl W WX BIHUSHHE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAI[MOHHOI'O MpoIllecca. 3aKOH TOMOJIOTHYECKUX PSIJI0B B
HacnencTBeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesnepHass U3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Dnueenemuxa u SNUSEHOMUKA, POJb INUSEHEMUYEeCKUX Gaxmopos 6
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OPSAHUZMOS.

JdemMoHCcTpauMu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmmpl ®  cxeMbl: «Bumbl  m3MeHYHMBOCTHY, «MoauduKamuoOHHAS
U3MEHYHBOCTHY, «KomOuHaTuBHas W3MEHYHBOCTHY, «Meiio3»,
«OnnogoTBopeHue», «I'eHeTndeckue 3a00eBaHUs YeIOBEKaY, « BUIbI MyTaIiuii».



O6opynoBaHue: XUBbIE U TepOapHbIE SK3EMIUISIPbl KOMHATHBIX PacTeHUH,
pucyHku (pororpadun) KUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTopHhas pabora «HccmenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIUOHHOW M3MEHUUBOCTH. [loCTpoeHMEe BapuUAIMOHHOTO psla WU
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass pad6ora <«Mytaruu y apo3odwibl (Ha  TOTOBBIX
MUKpOMpenaparax)».

Tema 14. I'eneTnka yesioBeKa

Kapuorun uyenoeka. MexayHapoaHas NporpaMma HCCIEJOBAHUS T€HOMA
yejaoBeKa.  MeToapl  M3Yy4YeHMsI T€HETHMKHM  YEJOBEKa: TIE€HEaJOTrHMYeCKHid,
OJIM3HEIOBBIH, UTOTE€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU. CoBpemMeHHOe ONpeIeJICHHE TEHOTHUIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[T11P-ananu3a. HacneacTBeHHbIe 3a00JIeBaHUS Y€JIOBEKA. | €HHBIE 1 XPOMOCOMHBIE
0one3HH 4yenoBeka. boyie3HM C HACIEACTBEHHOW MPEAPaCloNOKEHHOCTHIO.
3HayeHUEe MEIUIMHCKOW TC€HETUKU B MPEAOTBPAIICHUN U JICYEHUH T€HETUUYECKUX
3a0osneBaHuil yenoBeka. MeauKo-TeHeTHUeCKoe KOHCYNbTHpoBaHUe. CTBOJIOBBIE
KJIeTKU. [IOHSITHE «T€HETUYECKOro rpy3a». ITUYECKUE ACTEKThl MCCIICIOBAaHUNU B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre QakTopbl TOBBIINIEHHON YYyBCTBUTEIBHOCTH YENOBEKa K
bu3nuecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolen cpeabl. ['eHeTnueckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdemoncTpanuu

Tabmumer u cxemsl: «Kapuotun yenoBekay, «MeToabl U3yYeHUS T€HETUKHU
yesoBekay, «l eHeTndyeckue 3a0071eBaHuUs YEIOBEKAY.

IIpakTuyeckasi padora «CocTaBjieHUE U aHATIU3 POJIOCTIOBHOM.

Tema 15. Cenrekuusi Opranu3mMoB

JlomecTuKamusi U CEJICKUUA. 3apOKICHUE CEIEKIMU W JOMECTUKALMU.
Yyenne H. WM. BaBunmoBa o lleHTpax mnpoOUCXOXKIEHUS H MHOT00Opas3us
KYJIbTYpHBIX pacTeHuil. POnp cenekuuum B CO3MaHUM COPTOB PACTEHUU U TOPOJ
#uBOTHbIX. CopT, mOpojaa, mTaMM. 3aKOH T'OMOJIOTUYECKUX PSJOB B
HaciaeAacTBeHHOM wm3MeHunBoct H. WM. BaBumoBa, ero 3HaueHue I
CEJIEKIIMOHHON padOTHhl.

Mertoasl ceneKIMoHHOM paboThl. McKycCTBEHHBIM OTOOp: MaccoOBbIA H
WHAUBUAYaIbHBIM. DTarnsl KOMOMHAIIMOHHOM CCJICKIIHU. HUcnrwiTanne
Mpou3BOUTENEH MO MNOTOMCTBY. OTOOp MO TE€HOTUINY C TOMOUIBIO OILICHKU
¢dbeHoTHma MOTOMCTBAa M OTOOP O TEHOTUTY ¢ rmomoInbio aHamm3a J{HK.

NckyccTBeHHBIW ~ MyTareHe3  Kak  METOJ  CEJEKIIMOHHOW  padoThI.
PannannoHHBIN 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTalHUi y KyJIbTYPHBIX



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCX0IHOTO MaTepHraa Jjisl CENEeKIUU.

[lonmyuyenue MIOJINTUIOUOB. BryTpuBnaosas rudpuan3aus.
bnuszkopoAcTBEeHHOE — CKpeluMBaHWe, Wid  UHOpuauHr.  HepoxactBenHoe
CKpelIMBaHue, Win ayTOopuauHr. I'erepo3uc u ero npuuuHbl. Hcnonb3oBaHue
rerepo3uca B ceiekuuu. OtnanénHas rudpuauzaunus. [Ipeononenue Oecruionus
MEXBUJOBBIX THOPUIOB. JOCTHKEHUS CENEKIIUU PACTEHUN U KUBOTHBIX. «3e1EHas
Dpesonoyusy.

CoxpaHeHue U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUH U
UX JUKAX poAMYed i1 CO3JaHUs  HOBBIX COPTOB W TUOPHUIOB
CEIbCKOXO3AMCTBEHHBIX  KYJNbTYp. H3yuenue, coxpaumenue u  ynpasieHue
2CHEeMUYECKUMU Pecypcamu CelbCKOXO03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yeax YIyuueHUus Cyuecmsyiomux u co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ HPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeoosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanuu

IToptpersr: H. U. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, II. II
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuuel u cxembl: «L{eHTpBI MPOUCXOXKACHUS U MHOTOOOpa3us KyJIbTypPHBIX
pacTeHuil», «3aKOH FOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOW W3MEHUYUBOCTH,
«Metogpl cenexkuuny, «OtnanéHnas rudpuanzanus», «MyrtareHesy.

JlabopaTopHas padora «3yueHrue cOpTOB KyJIbTYPHBIX PACTEHUIN U MTOPOJT
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «/3ydeHre METOJI0B CEJIEKIIUN PACTCHUI.

IIpakTuyeckasi padora «IIpuBuUBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOJbI U JOCTHIXKCHMS CEJICKIIMM PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEIBHBIA Y4YaCTOK, B TEIUIMYHOE XO3AUCTBO, B J1aOOPaTOPHIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. BuorexHonorus 1 CHHTEeTHYeCKasi OMOJI0T U

OOBbeKThl, UCHOIb3yeMble B OHOTEXHOJIOTMM, — KIJIETOUHbIE U TKaHEBbIC
KYJbTYpBI, MHUKPOOPTaHU3MBI, ux XapaKTEPUCTHUKA. TpagunmonHas
OMOTeXHONIOTHsA:  XJeOOMeueHnue, TMOJIyYeHHE KHUCIOMOJOYHBIX  MPOAYKTOB,
BUHOJeNME. MukpoOuonornueckuii cuHTe3. OOBEKThl MHUKPOOMOIOTHYECKHX
TexHoJorui. [Ipon3BoacTBoO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMi U MHCTPYMEHTOB LIEJICHAIIPABICHHOTO M3MEHEHUs U
KOHCTPYMPOBAHHUs T€HOMOB C ILIEJIBIO TIOJIYYEHUSI OPTaHU3MOB M MX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxkeHepus. Meroasl KynbTypbl KIETOK M TKAHEHM PACTEHHU WU
KUBOTHBIX. Kpuobanku. Comatuueckas ruOpuau3alnus W COMATUYECKUN
sMOpuorene3. Mcnonb30BaHUE TamiOu0B B CelEKUMM pacTeHuil. [lomyuenue
MOHOKIOHANbHBIX aHnmumei. Mcnonv3osanue MOHOKIOHANbHBIX U NOJUKAOHATIbHBIX
anmumen 6 MeouyuHe. VICKYCCTBEHHOE OIUIOJOTBOpeHUE. PekoHCcTpyKuus
AUIEKIETOK U KIIOHUPOBAHHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMU SIAEP KIETOK.
Texnonocuu 0300p08JIeHUs, KYIbMUu8UpOo6aHus U  MUKDOKIOHANIbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMOCOMHasi W Te€HHasg HWHKEHepHs. VICKyCCTBEHHBI CHHTE3 T€Ha U
koHCcTpyupoBanue pexkomOuHanTHbIX [IHK. Cozdanue mpanceennvix opeanuszmos.
JIoCTM>KEHUsT M NEPCHEKTHBBI  XPOMOCOMHOM WM TE€HHOW  HMH)KCHEPUMU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue 6uorexnosnoruu. [loctrenomuas mudposas meaununa. [1LP-
JIUarHocTuka. MeTaOoJIOMHBIM aHaiu3, TeHOLEHTPUYECKUH aHajiu3 IpoTeoMa
YeJloBeKa JJISI OLUEHKH COCTOSIHHS €ro 310poBbs. MCNoOab30BaHHWE CTBOJIOBBIX
kiaeTok. TapretHas Tepanust paka. 3D-OmouwmkeHepus mig  pa3pabOTKu
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHM, CO3JaHMS KOMILJIEKCHBIX
TKaHEW COYETaHHEM TEXHOJOTUN TPEXMEPHOro OMONMPHUHTHHra U ckad@oiaguHra
JUISL pELICHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BAaKIMH C IEJIbI0 OOecredyeHus: KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oyauteneit OPBU, yctaHoBieHHE MOJEKYISIPHBIX MEXaHHU3MOB
¢ynkmonuposanust PHK-cogepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OIACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdemMoHcTpauuu

Tabnurel u cxemsbl: «/cnoap30BaHrEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
pou3BOACTBE», «KiieTounas unxkeHepus», «I eHHas HHXKEHEPUI».

JlabopaTopHas pa6ora «3ydeHne o0bEKTOB OMOTEXHOIOTUM.

IpakTuyeckas padora «IlomyyeHre MOJTOUYHOKUCIBIX TPOTYKTOB.

Ikekypeusi «bHOTEXHOJOTHS — BaKHEHIIas TMPOU3BOAUTEIbHAS —CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIIOIHMOHHBIX NpeICTABJIEHHH B
Onosorum

OpomonmonHas Teopust Y. JlapBuna. Ilpenmocbuiku BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb 1 HayuyHas AearenbHocTh Y. JlapBuHa.

JIBr>kymue cuisl 3Boitonuy BUAoB 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTh
Pa3MHOXKEHHUSI  OpraHu3MOB, HACJEJICTBEHHAs W3MEHUYMBOCTh, Ooprda 3a
CYILIECTBOBAHUE, €CTECTBEHHbI U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckot Teopun HBomonun (CTI). HeltpanbHas
teopuss sBomonuu. CoBpeMeHHass JBOJIONUMOHHAs  OWoNorus. 3HAYEHUe
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHCcTpanuu

[loptpetsl: Apuctorens, K. JIunnen, K. b. Jlamapk, 3. K. Cent-Unep, XK.
Krosbe, Y. Japsun, C. C. YerBepukos, U. 1. llImansraysen, x. Xonngeitn, . K.
benses.

Tabmuupt u cxembl: «Cucrema xuBoil mnpuponsl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm QopMHUpPOBaHUSA
npucnocoOfieHnid y pacteHuit u xKuBOTHBIX (o Jlamapky)», «Kapra-cxema
mapmipyta nyremectBust Y. lapsunay, «Haxoaku Y. [lapBunay, «Dopmbl 60pbObI
3a cymectBoBaHue», «llopoabl romybeit», «MHorooOpasue KyJIbTypHBIX (popMm
KamycTb», «[1opoabl TOMaITHUX JKUBOTHBIX», «CxemMa 00pa3oBaHUsl HOBBIX BUOB
(mo Y. HapBuny)», «CxemMa COOTHOIIEHHUS JBIDKYIIUX CHJI DBOJIIOIUANY,
«OCHOBHBIE MOJIOKEHUSI CHHTETUUECKOW TE€OPUHU IBOJIIOLIAN.

Tema 2. Mukpo3BoIIOLIMA U €€ pe3yJbTaThl

[Tonynsauust Kak 3JeMEHTAapHas €AUMHUIA 3BOJIOIUU. COBPEMEHHBIE METOMBI
OIICHKM TEHETUYECKOrOo pa3zHooOpa3usi U CTPYKTyphl mnomyisuuil. V3MeneHue
reHopoHIa TOMYJSIMU KaK DJIEMEHTApHOE 3BOJIOLNMOHHOE SIBICHUE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (AKTOPHl (IBMIKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIH
npouiecc. KoMOuHaTtuBHAas W3MEHUMBOCTh. Jlpelid TeHOB — clilydaiiHbie
HEHANPABJICHHbIE W3MEHEHMsI 4YacToT ajuiened B momymanusx. Oddexr
ocHOBatensi. Jgpgexkm OymoviiouHoeo eopaviuika. CHUdCEHUe 2eHemuuecKo2o
pasnoobpasusn: npuyunsl u cieocmeus. Ilposenenue sgpgpekma Opeticha 2enos 6
bonvwux u  marvlx  nonyaayusx.  Mwurpanun.  V30aAmmMs  OMYIISIITUN:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOIYKTUBHAS).

EcrectBennsiit orbop — HampaBisromuid Qakrop sBomonud. DopMel
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWIM3UPYIOMIUNA,  Pa3pbIBAIOIIHIA
(mu3pyntuBHbiii). [lonoBoil 0oTOOp. BO3HMKHOBEHHE U 3BOJIIOLHUSA COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IprcnocoONEeHHOCTh  OPraHWU3MOB  KaK  pe3yibTaT  MHKPOIBOJIOIUH.
BosnukHOBeHHME — mpucCnocoONeHWit y  opraHu3MoB.  Apomopdo3bpl U
uauoananrtanuu. [lpumepsr mpucnocoOIeHnid y OpraHu3MoB: MOP(HOIOTHIECKHE,
dusnonornyeckue,  OwoxumMudeckue,  mnoBeAcHUeckHe.  OTHOCHUTEIHHOCTH
MPUCIIOCOOJIECHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BmmooOpazoBaHme Kak pe3yibTaT
MHUKpPO3BOJIOIUK. M3omsauus — kiaoueBo (aktop BujpooOpazoBanud. Ilytu wu
CIIOCOOBI BH1000pa30BaHMS: aJJIONATPUYECKOE (reorpaduueckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIUIONAU3AIIMS,
rubpuanzanus). JmuTeabsHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl popMUpPOBaHUSI OMOJIOTUYECKOTO Pa3HOOOPa3HsL.

Ponb »BONIOMOHHONW OHOJOTMM B pa3padOTKe Hay4YHBIX METOOB
coxpaHeHus1 6ruopazHooOpasusi. MUKpPOIBOJIONMS U KOJBOJIOIMS MAapa3uTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTUKAM U CIIOCOObI
O00pBOBI C HEW.

JdemoHcTpanuu

[Toptpersl: C. C. YeTBepukos, J. Maiip.

Tabmuupl u cxembl: «MyTanuoHHass HM3MEHYUBOCTHY», «llomynsunonHas
CTPYKTypa BUAa», «CxeMa nposiBieHus: 3akoHa Xapau—BaiinOepray, «JIBuxyiue
CWJIBl ABOJIIOIMMNY, «IKOJOTHYECKAs] M3OJISIIUS MOMYISIUA ceBaHCKOW (openny,
«l'eorpadmyeckass M3ONALMS  JUCTBEHHULIBI CHUOUPCKOM W JTIUCTBEHHHUILIBI
naypckoiy, «IlomynsiOHHbBIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «Cxema
JEUCTBUSL €CTECTBEHHOro oTOopa», «DopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MHnycTpuanbHbiii Menanu3my, «Kuble nckomnaembiey», «IIoOKpoBUTETHCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpesxnaromas OKpacka KUBOTHBIX),
«Dusnonoruueckue anpantauun», <«lIpucnocobIeHHOCT, OpraHu3MoB U €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BUAa B
npupoae», «Crnocobsl BuA00Opa3oBaHus», «l'eorpaduueckoe BHmI00Opa3oBaHHE
TpEX BHUJOB JaHABIIEH», «DKOJIOTHYECKOe BHI000pa30BaHHE BUIOB CHUHUID,
«ITonurmonasl pactenuity, «KamycTHo-peeunbiii THOpuI.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMU HACEKOMBIX, Uydesia MTULl U
3BEpell ¢ MpUMepaMH Pa3IMYHBIX IMPUCTIOCOOJCHUN, dYyuenaa NTHI] W 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHU ONM3KUX BHUAOB, OOpa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «lIpucmocoOieHuss  OpraHu3MOB M  HUX
OTHOCHUTEJIbHAS 1IeIECO00Pa3HOCThY.

JlaGopaTtopHass paGora «CpaBHeHHE BHIOB IO MOP(OIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLIMS U €€ Pe3yibTAThl

Meronbl  HM3ydeHUs  Makpo3BoJOIMH. [laneoHTOIOrMYeckne  MeTOoJbl
u3ydyeHuss odBomouuu. llepexomgnsie ¢GopMbl U (QUIOTEHETUYECKHE  PSABI
OpPraHU3MOB.

buoreorpaduueckre mMeToasl u3ydeHus s3Bomonuu. CpaBHeHHE (IOpPHI U
dayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obGnactu 3emuu. Buabi-
SHIEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(HOIOrHYECKUE METOAbl W3y4YEHUs
sBONMIONIMK. ['eHeTHYecKrue MEXaHU3Mbl HBOJIOLMH OHTOT€HE3a U TIOSIBJICHUS
ABOJIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTUYHBIE W  AHAJIOTUYHBIC  OPraHbl.
Pynumentapubie  opranbl U aTaBU3MbL.  MOJIEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHMYECKHEe M  MaTeMaTUYeCKHue  METOJbl  HW3Y4YEHHUS  DBOJIIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbl MOCTPOCHHS (UIOTCHETUYECKUX
JIEPEBBLEB.

XPpOMOCOMHBIE MYTAIIMH U 3BOJIIOIMSI TEHOMOB.

OO61ue 3aKOHOMEPHOCTH (TpaBuia) dBONIONUU. [Ipunyun cmenvl GyHKYUi.
HeobOpatumocTs »Bomtonuu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIOLINH.

JdemoHcTpanuu

[Hoptpetsi: K. M. bap, A. O. Kosanesckuii, ®. Mromep, O. ['ekkensb.

Tabmuipl u cxeMbl: «DUITOreHETUUECKUN Pl JOMIAIN», «APXCONTEPUKCY,
«3Bepo3yobie  smiepb»,  «Creromedanby, — «Punnodute»,  «CemeHHBIC
NarnopoTHUKNY, «buoreorpaduueckue 30HBI 3emau», «Jlpeiid KOHTHHEHTOBY,
«PenmukTely, «HavanpHble CcTaguu 3MOPHOHATBLHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHYHBIE W aHAJOTUYHBIE OpraHb», «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Ophl YEJOBEKa MW IIMMMaH3e», «l JaBHbIE
HaIPaBJICHUS SBOJIOLHUNY, «OO0IIHEe 3aKOHOMEPHOCTU IBOJTIOIIUNY.

O6opynoBaHue: KOJUIGKIIUH, TrepOapuu, MYISDKA HCKOMAeMbIX OCTAaTKOB
OpPraHMW3MOB, MYJISIKU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxokaeHue U pa3BUTHE *KU3HU Ha 3emJie

Hayunple THUMOTE3bl NPOUCXOXKIEHUS KU3HU Ha 3emiie. AOHWOreHes u
naHcrepMusi. /JJoHaydHble TIPEACTABICHUS O 3apOKICHUU KU3HHU (KpEallMOHHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKAEHUS )KU3HU U €€ OIpoBEpKeHUE onbiTamMu D.
Penu, JI. Cnannanmanmu, JI. [Tactepa. [IpoucxosxieHne sXKU3HU U aCTPOOMOJIOTHSI.

OcHOBHbIE 3Tanbl HEOPraHU4eCKOU SBOJIIOLIUMU. [Inanerapnas
(reosiormyeckasi) HSBOJIONUSA. XHUMHYECKas OJBOJIONMUSA. AOHOTCHHBIA CHHTE3
opraHnyeckux BemniecTB W3 HeopraHuueckux. OmbiTr C. Mumepa u I'. IOpu.
OO6pazoBanue monuMepoB u3 MoHOMepoB. KoarepBarnas rumore3a A. .
OmnapuHa, runore3a nepsuyHoro OymnboHa [[x. XonaeiHa, reHeTHUECKas TUIIOTE3a
I'. Mémnepa. Pubosumsl (T. Yek) u runore3a «wmupa PHK» V. T'unbGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonasl €€ wuszydeHus. Vckomaemble OpraHUYecKHe
octatku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcuUTenbHass U a0COIIOTHAS
reoXpoHOJIOTHs. ['e0XpOHOIOrUYeCcKas 1IKaia: 30HbI, 3Pbl, IEPUOIbI, FSTTOXH.



Havanpnble sTansl opranndeckor »sBosironuu. [losBiieHne u 3BOIIOLMSA
NEPBBIX KJIETOK. DBOMIONUSA MeTaboiau3Ma. BO3HUKHOBEHHE NEPBBIX SKOCHUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOTIEHKH KaK aHajor MEepBbIX Ha 3emiie COOOUIECTB.
CrpomatonuTsl. [IpokapruoThl U 3yKapuOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOMOreHes3). JBONIOLMOHHOE POUCXOKIECHUE
BUpPYCOB. [IpoHcCxoxkIeHME MHOTOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATalbl ABOJIOUUM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bI
pacrenui. Bpixon pacreHunt Ha cymy. llosBiieHue CHIOpPOBBIX pacTEHUM U
3aBoeBaHMe uMH cymu. CemeHHble pacTeHus. [IporMcxoxaeHne UIBETKOBBIX
pacTEeHUM.

OcCHOBHBIE 3Tallbl 3BOJIOLMHM KUBOTHOrO Mupa. OCHOBHBIE apomMop(do3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuili B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE KUBOTHBIC. JKM3HL B BOJE. DBOJIOIHUS MO3BOHOYHBIX.
[Ipoucxoxaenue ambubuii u pentwiuit. [IpoucxoxacHue MIICKOMUTAIONIUX |
ntul. [Ipunnun xmoyeBoro apomop@dosa. OcBoeHHe OECO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emMie MO 3paM U IEpUOAaM: apxeil, MpoTepo30u,
nmajgeo30, Me3030H, KaitHo30#. OOmas XapakTepuCTHKa  KJIUMaTa U
reoJIOrM4ecKux ImpoieccoB. llosiBneHne W pacuBET XapaKTEpHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHHSI — DKOJIOTMYECKHE KPU3UCHI Mpouuioro. [IpuuuHel u
CJIEACTBUSI MAacCOBBIX BbIMUpaHUl. COBpEMEHHBIM IKOJIOTHMYECKUUA KPHU3HC, E€ro
ocobennoctu. [Ipobnema coxpanenus: bnopazHooOpasusi Ha 3eMIe.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [IpuHIunel kiraccudpukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

IToptpetsl: ®@. Penu, JI. Cnannanuanu, JI. [Tactep, U. 1. Meunuxkos, A. 1.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6mump! u cxembl: «Cxema omnbita @. Penny», «Cxema onwita JI. Ilactepa mo
M3YUYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema ombiTa C. Mwumnepa, I'. FOpwuy,
«JTanbl  HEOPraHMYECKOW  3BoMOLUN»,  «['€OXpOHOJOTrMYEecKas  IIKalay,
«HayvanbHble ATanbl OPraHUYECKON HBOTIONUNY», «CxeMa 00pa3oBaHMs IYKApHOT
nytéM cumOuoreneza», «Cucrema KuUBOW mpupoas», «CTpoeHue BHUpyCay,
«Apomopdo3sl  pacteHui», «PurHOPUTBEY), «OTHOKIETOYHBIE BOJOPOCIN,
«MHOroknerounbsle Boaopocan», «Mxuy», «llanmoporHukm», «l'omocemMeHHbIE
pactenusi», «OprasHbl IBETKOBBIX pacTeHUi», «Cxema pa3BUTHUA KUBOTHOIO
Mupa», «Apomopdossl KHUBOTHBIX», «lIpocteiimue», «KumedHomnonocTHbIE,
«IInockue 4epBUY, «YneHucroHoruey, «PBIOBI®, «3€MHOBOJTHBICY,



«IIpecmbikaromuecs», «lItumer», «Miekonuraromue», «Pa3Butue xuzHu B
apXxeuckou spey, «Pa3BuTHe )KU3HU B MPOTEPO3OUCKON 3pe», «Pa3BuTue KU3HU B
MAJIE030UCKOU dpey», «Pa3zBUTHE )KU3HU B ME3030MCKOU 3pe», «Pa3BuTUe KU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPAY.

O6GopynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTACJIOB, KOJIJIEKIIUU
HACEKOMBIX, BJIAXKHBIE MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJJIEKIIUH
WIJIOKOXKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yy4ella TTHUI[ WU 3BEpeEl,
KOJUIEKIIUM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSIKH OPTraHUYECKUX
OCTaTKOB OPTraHU3MOB.

BupryaabHasa Jab0opatopHass padora «MonaenupoBaHUE  ONBITOB
Munnepa—tOpu mo u3ydeHuto abMOreHHOT0 CUHTE3a OPTaHUYECKUX COSTUHEHUM B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTnyeckass padora «V3ydeHue OCOOEHHOCTEH CTPOCHUS pPACTCHUU
Pa3HBIX OTICJIOBY.

IpakTnyeckas padora «M3ydeHne ocCOOCHHOCTEH CTPOCHHS MO3BOHOUYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPOINOreHe3

Pa3znensl v 3amaun aHTpONoJIOruu. MeToabl aHTPOTIOJIOT UH.

CraHoBIIEHHE TIPEACTABICHUNA O MPOUCXOXKICHUU 4YeloBeKa. Penurunosnbie
B033peHUsl. COBpEMEHHBIE HAYUYHbIE TEOPHUU.

CxoACTBO YenoBEKa C JKUBOTHBIMH. CHUCTEMATUYECKOE MOJIOKEHNUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKUBOTHBIMH:  CPAaBHUTEIBHO-
Mopdosioruueckue, AMOPHOJIOTHYECKHE, (bU3H0IOT0-OMOXUMUUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKa OT KUBOTHBIX. [IpAMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3zBuTHe TOJIOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBuxyiue cuibl ((hakTOphl) aHTPOTIOTEHE3a: OUOJIOTHYECKUE, COIMATIbHBIC.
CooTtHoreHre OMOTOTHYECKUX U COITUATBHBIX (PaKTOPOB B AaHTPOIIOTCHE3E.

OcCHOBHBIE CTaJAMM aHTPOINOreHe3a. PaHHWE 4YeToBEKOOOpa3HbIE O0O0E3bSHBI
(IPOKOHCYIIBI) M pAHHHUE TTOHTUABI — OOIIME MIPEAKU YEIIOBEKOOOPAa3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKN — JIBYHOTHE MPEAKU Jtoaeil. YenoBek yMenbli, epBbie
M3TOTOBJIEHUS OPYIHM TpyAa. UemoBeK NpsSMOXOISAIINN M NEPBBIA BBIXOJ JIFOAECH
3a mpemensl  Adpukn. YenoBek reimenvOeprckmii  —  OOmMA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YemoBeK HEaHIEepTAIbCKUN
KaK BHUJI JIOJEH XOJIOJAHOTrO Kiaumarta. YeloBEeK pa3zyMHBId COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJOBEK, OCBOEHHWE KOHTHMHEHTOB 3a mpenenamu Adpuku.
[TaymeoreneTnka u najJseOreHOMHMKA.



DBOJNIOLMSA COBPEMEHHOr0 4enoBeka. EcTecTBeHHbIM OTOOp B MOMYJIALMSAX
yesioBeKa. MyTaluMOHHBIM mpouecc U noaumopdusm. [lonmynsiiMoHHbIE BOJHBI,
npeiid reHoB, murparus U «dPQGeKT ocHOBaTeNs» B MOMYJSLUSIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. IloHdatue o pace. boraplime pacel: eBpomneouHas
(eBpasmiickasi),  aBCTpajo-HeTpoujHas  (PKBAaTOpuajbHas),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas). Bpemss u myTH pacceneHus 4YeloBeKa IO IUIaHETE.
EnuncTBO  4yenmoBeueckux — pac.  HaydyHas  HECOCTOSATENBHOCTH — pacu3Ma.
[IprcniocOONIEHHOCTh YeJoBeKa K pa3HbIM YCIOBHUSIM OKpY)KalOUIEH Cpeibl.
Bnusinue reorpaduueckoit cpeapl W Apeiida reHOB Ha MOPQOJOTHIO U
(pU3HOIOTHIO YEIOBEKa.

MexauciuuIuiiHapHble  MeToAbl B (u3umyeckodl  (OMOJIOrHMYEcKOM)
AHTPOIIOJIOTHHM.  OBOJIOLMOHHAS ~ aHTPOMOJIOTHS M IMAJIEOAHTPOINOJIOTHUS
YEJIOBEUYECKUX MOMYJIALUi. broconuanbHble HCCIEIO0BAHUS MPUPOABI YEIOBEKA.
HccnenoBanue KOBOIIOUUH OMOJIIOTMUECKOTO U COIMATIBHOTO B UEJIOBEKE.

JdemoHcTpanuu

IToptpersr: Y. lapsun, JI. Jluku, 4. . Poruackui, M. M. I'epacumos.

Tabnuuel u cxeMbl: «MeToIbI aHTPOMIOJOTUNY, «[ 0JIOBHOM MO3T YeJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBI), «CKeneT dYelloBeKa M CKeJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBHKYIIUE CHIIBI aHTPONIOTEHE3a», « DBOJIFOLIMOHHOE
IpEBO  4YEJOBEKa», «ABCTpajonuTek», «YenoBek  ymenblii», «YenoBek
OpAMOXOIAIINY, «JleHncoBckuil yenosek» «Heanaepranbiip», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITalbl HBOJIOLUN YETOBEKAY, «Pachl 4eloBeKay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTEH, TMPeaMETOB  MaTepHaIbHOM
KyJIbTYphl ~TIPEIKOB dYelloBeKa, penponaykiuu (dororpadum) KapTuH C
MUADOJIOTHYECKUMU ¢ OHOJICHCKUMH CHOKETaMU  MPOMCXOXKJICHHS YeJIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMBIX OCTATKOB YEIOBEKa, CKEJIET YeJI0BEeKa, MOJIEINb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJENb KHUCTH YEJIIOBEKa M KHUCTHU
LIMMIIaH3€, MOJEIN TOPCA MPEIKOB YEIIOBEKa.

JlabopaTopHass pabora «l3yueHue o0cCOOCHHOCTEH CTPOCHHS CKeleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuueckas padora «/3ydeHne 3K0JIOTUYECKUX aJIallTallkil YeJTOBEKay.

Tema 6. Jxonoruss — HayKa O B3aMMOOTHOUIECHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apoxaeHue U pa3BUTHE dKoJOTHM B Tpynax A. 'ymGonbara, K. @. Pyinbe,
H. A. CeseprioBa, O. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauu
sKoJ0ruu. CBsI3b 3KOJIOTUH C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAJIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3Ha4eHUE OKOJOTMYECKHX 3HAHMM I 4YEJIOBEKa. OKOJOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€H 4enoBedecTBa ¢ mpuponod. dopmupoBaHue
AKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanuu

[loptpetsi: A. I'ymb6oasar, K. @. Pynbe, H. A. CeBepuos, 2. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuuel n cxemsl: «Pazgensl skonorun», «Metonbl skogorumy», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpenb».

JlaGopaTopHhas pabora «3yuyeHue METOJIOB IKOJIOTMYECKHUX
UCCJIETOBAHUIN.

Tema 7. OpranusmMsl U cpeia 00UTAHUS

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH uX aeictBus. Kinaccudukams
HKOJIOTHYECKUX (DaKTOpOB: abMOTHUECKUE, OMOTHYECKUE, aHTponoreHHbie. O01me
3aKOHOMEPHOCTH JEHCTBUSL dKojornueckux ¢akropos. [IpaBuno munumyma (K.
Mmnpenrens, 0. JIuOux). TosepaHTHOCTh. DBPUOUMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak 3Kosoruueckuit dakrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOTO CIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHid M JKUBOTHBIX II0 OTHOLIEHHIO K cBeTy. CuUrHanbHas poJib CBETA.
DOTONEePUOIU3M.

Temmnepatypa kak »skoJiorudeckuii ¢axkrop. JlelicTBue TtemmepaTypsl Ha
opraHu3Mmbl. [loMKuIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skosormdeckuii ¢akrtop. Ilpucrocobiienuns pacTeHUd K
noJep>kaHuio BogHoro OanaHca. Knaccudukanus pacTeHHl MO OTHOIICHHIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpsl oOuTaHWs OpPraHWU3MOB: BOJIHAS, HA3€MHO-BO3MYIIIHAs, MMOYBEHHAS,
ryOMHHAas  TOATMOYBEHHAs, BHYTPUOpPraHU3MEHHass.  (DU3NKO-XUMHUUYECKHE
0COOEHHOCTH cpell oOuTaHus oOpraHu3MoB. [IpucrmocoOneHuss OpraHu3MoOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemiHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
rogu4Hsle puUTMbL. IIpHCIIOCOOIIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH KU3HU.

XKuznennole Gopmer opranmsmoB. [lomstTe o Ku3HEHHOU (opme.
XKuznennsie (OpMbI paCTeHHI: I€pEBhs, KYCTAPHUKH, KYCTAPHUUKHU, MHOTOJICTHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: THUIPOOHOHTHI,
reoOHOHTHI, a9pOOUOHTEI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBHlL. Buner OMOTHYECKUX B3aUMOJICCTBUN
KOHKYPEHIIUS, XUIHUYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm, koonepamus,
MyTyaJu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxjeOHu4ecTBo). Herpoduueckue
B3auMoOJieHcTBUSL  (Tomuueckue,  (opuueckue, ¢dalOpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU JJIsI CYIIECTBOBAHHUS OPraHU3MOB B cpejie
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuu

Tabmuupl U cxembl: «Okojorudeckue ¢GakTopey, «CBETOBOW CIEKTpY,
«IKOJIOTUYECKHE TPYIIBI JKUBOTHBIX MO OTHOIICHUIO K CBETY», « TeroKpoBHbBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC >KUBOTHBIE», «DHU3MONIOTMUECKUE aJanTaluu
KUBOTHBIX», «Cpeapl OOUTaHUS OpPraHU3MOBY», «bHOJIOTHYECKUE PUTMBDY,
«Kuznennsie  GopMmbl  pacTeHui», <« KuzHeHHbIe  (QOPMBI  KHUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTeMa XBOMHOTO jecay, «llenu
nuTaHus», «XumuauuectBo», «llapasutusm», «Koukypenuus», «Cumounosy,
«Kommencanuzmy.

O6GopynoBaHue: TepOapuyd pacTCeHUN W J>KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PAKTOpOB, TrepOdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHM, CBETOIIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PACTeHUsI, TepOapuu U KOJUICKIIMN TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX pACTEHUM, dydesia MTUIl U 3Bepeil, repdbapuu
pacTeHuil, OTHOCSIMXCA K rurpoduraMm, kcepoduram, mMe3opuTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYIII, KOJJICKIUH KMBOTHBIX, OOUTAIONIMX B Pa3HBIX CpeJax,
repOapu M KOJUICKIIMM PACTEHUW U OSKUBOTHBIX, OOJaJalOMIMX YepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH JKH3HU, TepOapuu u
KOJUICKIIMM PACTEHUN W YKUBOTHBIX PA3IUYHBIX >KMU3HEHHBIX (DOpPM, KOJUIEKIINU
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICUCTBUSAX.

JlabopaTopHass pa6ora «BrIsgBICHHE NPHUCTIOCOOTICHUN OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHass pa6ora «BpIABICHHE NPUCTIOCOOTICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHAaTOMMYECKHE OCOOCHHOCTH PpACTCHHU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxo10rusi BUAOB ¥ MOMYJISIIUH

DKOJIOTUYECKHE XapaKTEPUCTUKHU I INAIE 1112078 [lomynsiust  Kak
Oouonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpenbl, GU3HUECKUX OaphepoB U
0COOEHHOCTEW OMOJIOTUU BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPbI
nonyysiiiuii. OCHOBHbIE TMOKAa3aTeNM TMOMYJISUUA: YUCJIEHHOCTh, IUIOTHOCTD,



BO3pacTHasT W TOJOBasg CTPYKTYpa, POKIAEMOCTb, HIPUPOCT, TEMII pOCTa,
CMEPTHOCThH, MUTPALIUSL.

DKoNoruveckass CTpykrypa nomyssinuud. OLieHKa YHCIEHHOCTH MOMYJISLIHM.
JIlnHamuKa nonysasauuu U e€ peryianusa. buoThdecknii moTEHIUAal IOMYJIALUU.
MoaenupoBaHnue AMHAMUKH Nonyiasiuuu. KpuBble pocTa YUCIEHHOCTH MOMYJISALUY.
KpuBbie BbDKMBaHMS. Perynsiusi 4UCICHHOCTH MOMYJSAIUNA: poiib (HaKTOPOB,
3aBHCAIIUX M HE 3aBUCSINNX OT INIOTHOCTH. DKOJIOIMUYECKUE cTpaTeruu BUaoB (I- u
K-ctparerun).

[TonsiTue 00 sKoyorMuecko Huie Buaa. Mecroobutanue. MHoromepHas
MoJzienb 3Kojornueckor Humm Jx.M. XatumHcona. Pa3mepbl skosiorndeckou
Huid. [loreHunanbHas U peaaTu30BaHHAS HUILIM.

Bun kak cucrema mnomynsiuuil. Apeanbsl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTNYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUS M MUTpallUi >KUBOTHBIX. buosornueckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toptpert: Jx. . XaTunHCOH.

Tabmuubpl W cXeMbl: «ODKOJOTHYECKUE XAPAKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpancTBeHHas  CTpyKTypa  monmyJisiuuu», «Bo3pacTHele  nmpaMuabl
nonyisiuuny, «CKOpPOCTh  3acelieHUsl TMOBEPXHOCTH  3€MJIM  Pa3IMuHBIMU
opranuzMamMm», «Mogenb s3kosorndeckort HumM k. M. XatunHconay.

O6opynoBaHue: repoapuu paCTCHUH, KOJUICKIIUN KUBOTHBIX.

JlabopaTtopHass  paGora  «lIpucmocoOieHus ceMssH  pacTeHUH K
PAaCCEIEHUIO».

Tema 9. DkoJjiorust cood1ecTB. IKOITOrHYECKHE CUCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crtpykrypa. CBsizu Mexmy
OopraHu3MaMH B OMOIICHO3E.

Oxocucrema kKak oTkpeiTas cuctema (A. k. Tencnu). OyHKIMOHAIbHbBIE
OJIOKM OpraHu3MOB B OKOCHCTEME: IPOAYIECHTbI, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHm. Tpodwuueckne mnenu u cetd. AOHMOTHYECKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOcUcTeMax. KpyroBopoT BEmECTB U MOTOK SHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCHUCTEMBl.  buomacca U MPOAYKITHAL.
DKOJOTUYECKHUE TTHPAMUIbI YKCE, OMOMACCHI M DHEPTUM.

Junamuxa sxocucmem. Kamacmpodhuueckue nepecmpotiku. Duykmyayuu.
HarmpaBiieHHBIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIecCuHu. llepBuuHBIC H
BTOPUYHBIC CYKIIECCUM W WX MPUYUHBL. AHTPONOIEHHBIE BO3JCUCTBUS Ha
cykueccun. KinnmakcHoe cooOiiectBo. bruopasHooOpasue u mojiHOTa KpyroBOpoTa
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[IpuponHbie 3KOCUCTEMBL. JKOCUCmeMbl 03Ep U peK. DKocucmemvl Mopeti u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHUCTEMBI. Arposkocucrema. ArpoueHos3. Pasznmnuns
MEX/1y aHTPOTIOT€HHBIMH U MIPUPOJIHBIMHU KOCHCTEMaMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
biaopa u dayna. CunanTponuzauusi Topoickod QayHsl. buonorudyeckoe u
X031CTBEHHOE 3HAUYCHNE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHHS OCHOBHBIX B3aWMOJICHCTBHIA OPraHU3MOB B
sKkocuctemax. Ponv kackadnHoco 3gpghekma u 6U008-30UPUKAMOPO8 (KIH0UesblxX
8U008) 8 (PyHKYUOHUposanuu 3kocucmem. 1lepeHOC SHEPTUM U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, MOIMYJISAIUNA U KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOMOTEHHBIX BO3/ICHCTBUN.

Mexanusmul 8030eticmaus 3GepASHEHUll  pPA3HbIX Mmunos Ha
CyOOP2aHU3MEHHOM, OP2aAHUZMEHHOM, HONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl  9KOJIO2UYECKO20  HOPMUPOBAHUA ~ AHMPONOSEHHO20  B030€UCMEUS.
MeTo10710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX DKOCHCTEM.

JdemoHcTpanuu
[Toptper: A. k. Tencau.
Tabmuusr  u  cxembl:  «CTpykTypa  OuomeHoza»,  «OKocHcTeMa

MIUPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOro jeca», «DyHKIIMOHATbHbBIE
IpyHIbl OPraHu3MOB B AKOcuUcTeMe», «KpyroBopoT BelIeCTB B 3KOCHCTEMEY,
«llenu nuTanus (macTOUIHAS, AETPUTHAS)», «DKOJIOTHUECKasT TUPAMUIA YUCEID,
«IKoynoruyeckas nupamuja OMOMacChly, «IKOJOTUYECKass MUPAMHAA IHEPTHI,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHUE jieca mocie
noxkapay, «JKocucTemMa o3epay, «ArporeHos», «KpyroBopoT BemIECTB U IMOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIMU HACEKOMBIX, dydelsa MTHIl U
3Bepeid, repdapuu KyJIbTypHBIX U IUKOPACTYIINX PACTEHHM, aKBapUyM KaK MOJIEIb
SKOCHUCTEMBI.

IIpakTnueckas padora «/3yueHue u onrcanue ypOO3IKOCUCTEMBD».

JlaGopaTopnass pabora «l3ydeHue pazHOOOpa3Usi MEIKUX MOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

JKCKypcusi «IKCKypCUs B TUIIMYHBIM OMOTEOleHO03 (B 1yOpaBy, OEpe3HSIK,
SJIBHHK, Ha CYXOJIOJIbHBINA MM TIOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKYpCHsl B arpo’KoCcUCTeMy (Ha ToJjie WM B TEIJIUYHOE
XO35IUCTBO).

Tema 10. buocdepa — riiod6anbHas IKocUcTEMA

buochepa — obOmiermmanerapHas 00o0youka 3eMiiM, TAE CYIIECTBYET WIIH
CylllecTBOBaJa KU3Hb. Pa3BuTHe mpencraBieHuit o buocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnajackoro o 6uocdepe. Ob6nactu 6uocdeps! u e€ coctan. Kupoe
BEIECTBO OHOC(hEphl U €ro (PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl Onocdeprbl. OcobeHHoCcTH Ouocdepsl Kak
rJ100aIbHOM 3K0cHCTEMBIL. J[MHaAaMu4eckoe paBHOBecue B onochepe. Kpyropoporst
BEILECTB U OMOTeOXUMHUYECKUE UUKIbI (yriaepoaa, a3oTa). PUTMUUHOCTh siBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsiTue o Ouome. OCHOBHBIE OHMOMBI CYIIIU:
TYHJIpa, XBOMHbIE JIeca, CMELIAHHbIE U NITMPOKOJIMCTBEHHBIE JIECa, CTENH, CABAaHHBI,
MyCTBIHU, TPOTIMYECKUE JIECa, BRICOKOTOPhs. KiMMar, pacTUTENbHBIN U )KUBOTHBIN
Mup OMOMOB CYIIIH.

Crpykrypa U QYHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUAIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanuu

[Toptpetsl: B. 1. Bepnaackuii, 3. 3rocc.

Tabnuuel u cxemsl: «['eocheprr 3emnn», «KpyroBopot azora B mpupojae»,
«KpyroBopot yrimepoga B mpupone», «KpyroBopoT KucCIOpojga B TPUPOJE»,
«KpyroBopoT Boabl B mpupozae», «OcHoBHbIe Ouombl cymmy, «Kinumaruueckue
nosica 3emnm», «Tynapa», «Taiira», «Cmemannabii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeinsy, « Tponudeckuit necy.

O6opynoBanue: repOapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesnnoBek u OKpysKamomas cpeaa

DKOJIOTUYECKHE KpU3UChI M MX NpUYUHBL. Bo3neicTBue uyenoBeka Ha
ouocepy. 3arpszHeHHEe BO3IYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOAHON cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenune mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3JICICTBUE HA PACTUTENIbHBIA U KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO M >KMBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPAHBI MPUPOJIBI.
Kpacubie xnuru. OcobGo oxpansiembie mpupoansie Teppuropuu (OOIIT).
Boranndeckue casibl ¥ 300JI0THYECKHE TAPKHU.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO Pa3BUTHUSl YEJIOBEUECTBA U IPHUPOJIBI.
PanmonanpHOE  NPUPONOMOIB30BAaHUE UM COXpaHEHHE  OHOJIOTHMYECKOro
pasHooOpasuss 3emun. OOmMEe 3aKOHOMEPHOCTH TJIOOATBHBIX DKOJOTHUYCCKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €0 BEPOSTHBIE ITOCIIEICTBHSL.

Pa3BuTHEe METOJOB MOHWUTOPWHTA pa3BUTHS  OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuble ucciedosanus nepexooa K pecypcocbepezaroweli U
KOHKYPEeHmocnocoonoui snepeemuxe. buonocuueckoe paznoobpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuusaiowjue O0OCMYn K
ungopmayuu no  COCMOSHUIO OMOENbHbIX 6U008 U dKocucmem. (OcHOBbI



IKOpeadunumayuu  dIKocucmem U cnocooos 6opvobl ¢ OUONOBPEHCOCHUIMU.
Pexoncmpyxkyus Mopckux u HazeMHbIX IKOCUCTEM.

JdemoHCcTpanuu

Tabmuupl u  cxembl:  «3arps3HeHHE  aTMoc(epb»,  «3arpsi3HEHHE
ruapocdepbl», «3arps3HeHue nouBbl», «llapHukoBbll  3ddexT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: (Gororpaguu OxXpaHsSEMbIX pPaCTeHUM U KUBOTHBIX KpacHou
kHur" Poccuiickoit @enepannu, KpacHOM KHUTH pEruoHa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUBI 11O
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIUYHOCTHEIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TUYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOrpaMMBbl IO OHOJIOTUHU
BBIZICJICHBI CJIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYaIOIIUMUCS POCCUMCKON
rpaXkJaHCKON MAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH
U CaMOONPEACNICHUIO, Haluyue momusayuu K OOydeHUIO  OHOJIOTUH,
yejeHanpasienHoe pazsumue BHYTPEHHHX YOEXKIEHUM JMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAAMIIMN pa3BUTUS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOIINUXCS PYKOBOJICTBOBATLCSA B CBOCH
JEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMUA  YCTAaHOBKAMH, TPUCYIIMMHU CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, HaAluyue  NPABOCO3HAHUS ~ DKOJOTUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC IJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHHS MPOTPAMMBI TI0O OMOJIOTHU JOCTUTAOTCS
B E€IWHCTBE YYEOHOM M BOCHHUTATEIBHON JAEATEILHOCTH B COOTBETCTBUH C
TPaJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMHU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMU B OOINECTBE MpaBWJIAMU U HOPMaMU
MOBEJIEHUS W CIOCOOCTBYIOT IPOIIECCaM CaMOTIO3HAHUS, CAMOBOCIMTAHHUS H
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTH3MA H
YBOKECHHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TPyJa M CTapIIEeMy MOKOJICHUIO,
B3aMMHOT'O YBaKCHHS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICAUIO0 U
TpaJIuIUsIM MHOTOHAaIMOHAJIBLHOrO Hapoja Poccuiickon denepaunu, MPUPOIE U
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yNabTaThl OCBOGHUA YyueOHoro mpenmera «buomorus»
JIOJIKHBI OTPAXKaTh TOTOBHOCTh M CITIOCOOHOCTH OO YYAIOIINXCS PYKOBOJCTBOBATHCSA
chopMUpOBAaHHOW BHYTPEHHEHW TMMO3UIIMEH JUYHOCTH, CHUCTEMOH IIE€HHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXIECHUN, COOTBETCTBYIOIINX
TPAIUIIUOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO
OMbITa U OMbITA JEATEIBHOCTU B MPOILIECCE peaM3allid OCHOBHBIX HAINpPaBICHUIN
BOCIIUTATENILHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOTr0 BOCIUTAHMS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUHA 00YUYAOMIET0Cs] KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLHMOHHBIX IMpaB M OOS3aHHOCTEH, yBaKeHUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKOM JESATEIBHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEIbHBIX 3ajlay, BHIIIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TMO3MIIMI0 TO OTHOILICHHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YYUTHIBATh B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, T[IO03HABaTEJIbHBIX M HCCIEIOBATEIILCKUX 3a]ay, YBaXXUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB MpPH OOCYXJACHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHMUS;

FOTOBHOCTh K TYMaHUTAPHOU ¥ BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

c(hopMUPOBAHHOCTH POCCUHCKOU IPaXIaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY HapOAy, YYBCTBA OTBETCTBEHHOCTH TNEpe.l
Ponunoii, ropmoctu 3a cBOM KpaH, CBOWO PoauHy, CBOM SI3BIK M KYJIBTYDY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K IIPUPOJHOMY HACIIECIUIO U MaMATHUKAM IIPUPOJbI,
JNOCTVKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJAJ POCCHUUCKUX YUYEHBIX B CTAHOBJICHUE U
pa3BUTHE OWOJIOTMH, TMOHUMAaHUS 3HAUYEHHUs] OHOJOTMM B TO3HAHUM 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIyXeHHIO U 3ammTe OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

OCO3HaHHue JTYXOBHBIX [HEHHOCTEN POCCUHCKOTO Hapo/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEACHMS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHHWE JMYHOTO BKJIaJa B TIOCTPOCHHUE YCTOWYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTEIISIM, CO3JAHUIO0 CEMbUA HA OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTeTHYeCKOr0 BOCTIMTAHHUSI:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUYECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIEHUI;

MMOHUMAaHHUE 3MOLMOHAJIBHOTO BO3JAEHUCTBHUS AKUBOW MPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTaAHHA, (OPMHUPOBAHMS KYJIbTYpPbl 310POBbSI H
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

NOHUMAHHUE U peaiu3alus 3J0pOBOro u 0Oe30MacHoro obpasa KU3HU
(3mopoBoe  mUTaHWE, COONIOJICHHE TUTMEHUYECKUX TMpaBUiI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATAW U OTAbIXa, peryispHas ¢usndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (hU3UYECKOMY U MICUXUUYECKOMY 3710POBBIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUM M HEMPHUATUS BPEIHBIX MPUBBIUEK (YMOTpeOICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEeHUs );

6) TPy/10BOI0 BOCTIMTAHUS:

TOTOBHOCTH K TPY/y, OCO3HaHHUE IIEHHOCTH MacTEepPCTBa, TPYI0TI00HUE;

TOTOBHOCTh K AaKTHBHOM JESATEIBHOCTH TEXHOJIOTHYECKOW U COLHAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHSITh TAKYIO €S TEIbHOCTD;

UHTEpEC K pa3iuyHbiM cepaMm mnpodecCHuoHANbHOU JESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0 W C€aMOOOpa3OBaHUIO Ha
NPOTSKEHUU BCEH KU3HH;

7) SKOJIOrM4€eCKOr0 BOCIIUTAHMSI:

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHHE K NPHUPOJAEC KaK HCTOYHHKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS DKOJOTHYECKOW KYIbTYpbl: MPHOOPETEHHE OIBITA
IUTAHUPOBAHUS TIOCTYNIKOB M OIEHKH HMX BO3MOXHBIX TOCIEICTBUN IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ATBHOIO XapaKTepa 3KOJOTMYECKUX MpoOJIeM U MyTed ux
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpPETaEMble TPH HW3YYCHHH OUOJIOTUH
3HAHWSI W YMEHUS TPU PEHICHUH TPOOJIeM, CBS3aHHBIX C PaIlMOHAIBLHBIM
MPUPOJIONONIB30BaHMEM  (COOJIOJICHHE  MpaBWJI  TMOBEAEHUS B  IPUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUE pAaBHOBECHS B SKOCHCTEMAX, OXpPaHy BHJIOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HEOPUATHE JICMCTBUM, MNPUHOCIIIMX Bpel  OKPY’KAIOMICH
MPUPOJIHON cpejlle, YMEHHUE MPOTHO3UPOBATh HEOJArOMpPUSITHBIE SKOJOTHYECKUE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHUCTBUN U TIPEIOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBIIIICHUS, SKOJIOTHIECKON KYJIBTYPHI,
OTIBITa TeSTETHPHOCTH DKOJIOTHIECKOM HAIPABJICHHOCTH, yMCHUS
PYKOBOJICTBOBAaThCSI UMH B TIO3HABATEIbHON, KOMMYHHUKATUBHON WM COIMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUECKON JCSITEIHPHOCTH DKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT O MO3HAHMS

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIICCTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MUDPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOM M YHTATECIIBCKOW KYJIBTYpPhl KaK CpEJCTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukr OHWOJIOTMU KaK HayKH, OCO3HaHUsA e poiu B
(GbOpMHUpPOBAaHUHN PANMOHATBPHOTO HAYYHOTO MBINIJICHUS, CO3JaHUH IIEJIOCTHOTO
NpEeJICTaBlICHUs 00 OKpYXKalolleM MHpE KaK O €IUHCTBE NMPHUPOJIBI, YeIOBEKa U
oOmecTBa, B IO3HAHMHM TPHUPOIAHBIX 3aKOHOMEPHOCTEH WM PEIICHUH IPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTUU IS COBPEMEHHOM ITMBHIIM3AIUU:
oOecIieueHUsT HOBOT'O YPOBHS Pa3BUTHS MEJIUIIMHBI, CO3JIaHUE TICPCIICKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh  PEeCypCHble  MPOOJIEMBbI  Pa3BUTHUS
YeJI0OBEUeCTBa, TIOMCKA MyTEeH BBIXOAA M3 TII00ATBHBIX IKOJOTUYECKUX MPOOIEeM U
o0ecriedeHus  rmepexoja K  YCTOMYMBOMY  PasBHTHIO,  paIMOHAIHLHOMY
UCTIOIB30BAaHUIO TPHPOIHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aHHTEPECOBAHHOCTh B TIOJIYYCHHHM OWOJOTMYECKUX 3HAHUH B IEJAX
TOBBINICHUsT OOMIEH KYJBTYphl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIHHOM IpaMOTHOCTH oOydwarommuxcs, GopMupyeMoi
IPU U3YYEHUN OHOJIOTHH;

NOHUMaHUE CYIIHOCTH METOJIOB MO3HAHWsI, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPa W MPOUCXOASIINX B HEM HM3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAaHHbBIEC 3aKIIOUCHHS Ha OCHOBE HAy4YHBIX (DAKTOB
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOUW MESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO AESTEIHbHOCTh MHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTHP K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30oBaHUIO0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUW TIO OHOJOTHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIBTATDI

MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamerta «buomorus»
BKJIIOYAIOT: 3HAUYMMble i1 (OPMUPOBAHUS MHPOBO33PEHUSA OOyUYAIOUINXCS
MEXIUCIUIUITMHAPHBIE (MEXIIPEIMETHBIC) OOIeHAYYHbIE TOHATHS, OTpaKaroIIne
[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa M CHeHu(UKYy METOJO0B MO3HAHMS,
HCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHs, SBICHHE, MPOIlece,
cUCTeMa, Hay4YHBIH (DaKT, MPUHINI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeJIOBaHNEe,  HaONIO/IeHWe, HW3MEpeHHe, OJKCIepUMEHT W  Jpyrue);
yYHHUBEpCaJIbHbIE ydueOHbIE JeHCTBHUS (TIO3HAaBaTeIbHBIC, KOMMYHHKATHUBHEIE,
PETYISITUBHBIE), oOecreynBarolye dbopmupoBaHue (G yHKIIMOHATBHOM
TPaMOTHOCTH H  COIMAIBHONW KOMIIETEHIIMH OOYyYaloIIMXCs; CIIOCOOHOCTH
oOy4aromuxcs UCTIOH30BATh OCBOCHHBIE MEXTUCIUILTMTHAPHBIE,
MHUPOBO33PCHYECKHE 3HAHWS W YHUBEpPCAIbHBICE yueOHBIE JICWCTBUS B
IIO3HABATEJIbHOM U COLIMATIbHOM IPAKTHUKE.

B pesynprare wu3ydeHus OWONOTHMM Ha YPOBHE CpETHETO OOIIero
oOpa3zoBanus y oOywatomierocss OyayT chOpMUpOBaHBI MO3HABATEIbHBIC
YHHUBEpCAJIbHBIC yueOHbIE JCHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIBHbBIC YUeOHbIC
NEUCTBUS, PETYISITUBHbIE YHHUBEpCAJIbHbIE Y4eOHbIE JCHCTBUS, COBMECTHAs
TSI TeNIbHOCTb.

MeranpeaMeTHble Pe3yJIbTaThl OCBOCHUS MPOTPAMMbl CPEIHETO OOIIEero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBePCAJIbHbIMH yuyeOHBIMU NMO03HABaTeJIbHBIMH
NEeUCTBUAMMU:

1) 6a30Bble JOrHYecKHe AelCTBUA:

CaMOCTOATENHbHO  (OPMYJIHMPOBATH W AKTyaIM3UpOBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCGHWU 3HAHUNA TPHUEMBI JIOTUYECKOTO MBIIICHUS
(amanu3a, cUHTE3a, CpaBHEHHUsI, Ki1acCH(pUKAIIMN, 0000IIEHHS ), PAaCKPBIBATh CMBICIT
OMOJIOrMYeCKUX MOHATHH (BBIIEIATH UX XapaKTepHbIE NMPU3HAKU, YCTAHABIMBATH
CBSI3U C APYTUMU HOHATUSAMH);

ONpeNeNATh LM JACSITeIbHOCTH, 3a/aBas NapaMeTpbl U KpUTEPUH HX
JIOCTHXKEHHUS, COOTHOCUTD PE3YyJbTaThl ACITEILHOCTHU C MOCTABICHHBIMH LIETISIMU;

UCTOJIb30BaTh OMOJIOTUYECKUE TOHATHUS A OOBSCHEHUS] (PAKTOB U SIBJICHHI
YKUBOW IIPUPOJIBI,

CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHbBIC, JACIyKTHBHBIC, IIO
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B paccMaTpUBaeMbIX
ABIICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

OPUMEHATH  CXEMHO-MOJIEIbHBIC CpeacTBa AN TPEACTaBICHHS
CYIIECTBEHHBIX CBSI3€H M OTHOILICHHI B M3y4aeMbIX OMOJIOTHUECKUX OOBEKTax, a



TaKkKe  MPOTHBOPEYMA  PA3HOTO  pOAA,  BBIABICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAaH PEIICHUS TPOOJEeMbl C YYETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JACATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3yJbTaTOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPAMHUPOBATh W  BBHINOJHATH  pabOTy B  YCIOBHAX  pPeajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOC MBIIUICHHUE IPU PEIICHUN KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe UCCIIeI0BaTEILCKHE AeCTBHSA:

BJIQ/ICTh HABBIKAMHU YUeOHO-UCCIEA0BATEIIbCKOW M MMPOCKTHOM JICSITCIIBHOCTH,
HaBbIKAMU  Pa3pelICHHs] MpoOJIeM, CIHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOUCKY METO/IOB PEIICHUS MPAKTUYSCKHUX 3a]1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JUYHBIC BHUABI JICSITCIBHOCTH II0 IOJYYCHUIO HOBOTO
3HAaHMSI, €r0 HMHTEPHpPETalMH, NPEeoOpa30oBaHUI0 M NPHMCHCHHIO B Y4YEOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBIIUICHHUS, BJIaJCTh HAYYHOU TEPMHUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOIaMH;

CTaBUTh M (OPMYyIHMPOBATH COOCTBEHHBIE 3aladl B 00pa3oBaTEIbHOM
TESTELHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATh TPUYMHHO-CIICJACTBEHHBIC CBS3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ peIIeHHs, HaXOJWTh apryMEHTHI JJIsS JI0Ka3aTelIbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh IOJYYCHHBIE B XOJC pEIICHUS 3aJa4yd  Pe3yJbTaThl,
KPUTHYECKU OIICHWBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYaIldsM, OICHUBATh HPHOOPETEHHBIA OIIBIT;

OCYIICCTBIISITh I1IEJICHATIPABICHHBIA TMMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JeHCTBUS B IPO(ECCHOHATBLHYIO CPENY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO W MPAKTHYECKYIO 00yacTu
KU3HECATSIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX IPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC WJCH, MPEAJIaraTh OPUTHHAIBHBIE TMOIXO0IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONNE aTbTePHATUBHBIC PEIICHHUS.

3) padoTa ¢ uHpopManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpMAIH (TEKCTEe yu4eOHOTO
MocoOusl, HAyYHO-TIOMYJAPHON JUTEpaType, OHOJIOTHUECKHX CJIOBApSAX U
CIIpaBOYHMKAX, KOMITHBIOTEPHBIX 0Oa3ax MaHHBIX, B VIHTEepHETE), aHAIW3HpPOBATH



WH(OPMAITUIO Pa3IMYHBIX BUOB U ()OPM MPEACTABICHUS, KPUTUICCKU OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh PA3JIMYHBIC METOIBI MPU TIOUCKE H
otOope Ouonornueckoil uHboOpMalul, HEOOXOIUMON JJIsl BHITIOJHEHUS! y4eOHBIX
3ajay;

NpPHOOPETaTh OIBIT KCIOAB30BaHUSI WH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOB30BAHUS Pa3TMIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BBIOMpATh  ONTHMAIBHYIO  (GOpMY  TIPEICTaBICHUS
Oouonornyeckoit mHGopManKK (CXeMbl, rpadUKH, TUArPaMMbI, TAOJIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAY4YHBIM S3BIK B Ka4yeCTBE CpEJACTBA TMpu pabdoTe ¢
Owonornyeckoil HMHpOpMaNUel: TPUMEHATh XHMHUYECKUe, Qusndyeckue u
MaTeMaTHYEeCKHUe 3HAKHM M CHUMBOJIBI, (OpMYJibl, aO0peBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
UH(GOPMAIIMOHHON 6€30MaCHOCTH TUYHOCTH.

OBiajieHNe YHUBEPCAJTbHBIMUA KOMMYHHKATHBHBIMHM 1eHCTBUSIMU:

1) o0menne:

OCYIIECTBIISITh KOMMYHUKAIIMK BO BceX c(pepax »KM3HU, aKTUBHO YYaCTBOBAThH
B JMAJIOT€ WJIM TUCKYCCHUHU MO CYIIECTBY OOCYXIaeMol TeMbl (yMEHHE 3a7aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBINIOJHEHUS TpejiaraeMoin
3a/layu, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3HIMI JPYTUX YYACTHUKOB
Jaiora Uin JUCKYCCUH);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHS, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTYallWH,
YMETh CMSITYaTh KOH(JIUKTHI U BECTU MIEPETOBOPHL;

BJIQ/IETh PA3MMYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJICUCTBHS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHASI eITeJTbHOCTh:

MOHUMATh W HCIIOIB30BATh MPEUMYIECTBA KOMAHIHOW W WHIAWBUIYATHHOU
paboThI IPH PEIIeHUH OUOJIOTHIECKOW TPOOIeMbl, 000CHOBBIBATH HEOOXOMMOCTH
MPUMEHEHUS TPYNTOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUH YIeOHOM 3a/1a4;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEH Ka)XI0T0 YieHa KOJJICKTHBA,



IIPUHUMATh  LI€IM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH WU
KOOPJIMHUPOBATh JEUCTBUA IO €€ JOCTMIKEHUIO: COCTABJIATH IUIAH JIEMCTBUU,
pacupenensaTh poid ¢ YYETOM MHEHHMHM YYaCTHHUKOB, OOCYXAAaTh pE3yIbTaThl
COBMECTHOU paboThI;

OLICHUBATh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE NIPOEKThI, OLEHHMBATh HAEU C IIO3ULIUM HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3JIUYHBIX
CUTYalUIX, IPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITh UHUIIUATUBHBIM.

OBjaieHNe yHMBEPCAJbHBIMHY PEryJIsiTHBHBIMH JCCTBUAMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJeM U HX
pelieHns B )KU3HCHHBIX U YYEOHBIX CUTYAIUSX;

BbIOMpATh Ha OCHOBE OHOJIOTMYECKHX 3HAHUW I1I€JIEBbIE U CMBICIOBbIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKax IO OTHOUIEHUIO K XHUBOW NPHUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh [O3HABATENIBHYIO NIESITENBHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pEIICHHUs TpoOJsieMbl C  YYETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacHIMpATh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JUYHBIX MPEANOYTECHUN;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a peLIeHuE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IMPOKOW DJPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHWW, TIOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIAM;

BJIQJICTh  HABbIKAMU  TIO3HABaTEIbHOW  pedIeKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JCHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTATOB U
OCHOBaHHM, HCMOJIb30BaTh MPUEMBI PEQIEKCHH AJIi OLUEHKU CHUTYyallH, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHMBAaThb PUCKM W CBOEBPEMEHHO IPUHHMMATh PEIICHHs M0 HX
CHIDKEHUIO;



IIPUHAMATh MOTHBBI M AapryMEHThl JPYIMX IIPH aHaJIU3€ pPe3yJIbTaTOB
NEeATENbHOCTH;

3) npuHsATHE CE0NA M APYTUX:

MPUHUMATh ce0sl, MIOHUMAasi CBOM HEAOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl JAPYIMX NpU AHAJINU3E pPEe3yJbTaTOB
NEeATENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUU APYTOro YEIOBEKa.

HPEIMETHBIE PE3YJIBTATHI

[IpenqmeTHble pe3ynbTaThl OCBOCHHUSI COJIEpKAHUS Y4eOHOro MpeaMeTa
«buonoruss» Ha yriayOnE€HHOM ypOBHE OpPUEHTUPOBAHBI Ha OOECICUCHHE
npodunbHOro  oOyueHus  oOydarommxcst  Ouosornu. OHM  BKIJIIOYAIOT:
crienuduyeckue s OMOJOTHN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUHN 10
OCBOCHUIO, UHTEPIIPETAIIMN U MPEeOOPA30BAHUIO 3HAHUH, BUIbI JICSITEIHHOCTH I10
MOJIYYEHUIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TaAKXKE B
peanbHBbIX KU3HEHHBIX cUTyalusax. [IpenmeTHbie pe3yiabTaThl MPECTABICHBI 10
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OcBOeHUs ydyeOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECT€ U pPOJU OHUOJOTHMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B
NO3HAHUU  3aKOHOB  MPHUPOABI M  pPEUICHUU MPOoOJEM  PaAlMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKJIAJIE POCCHUICKUX M 3apyOeKHBIX YUEHBIX B pa3BUTHE
OHOJIOTHH;

BJIAJICHUEe CHUCTEMOH OWOJOTMYECKMX 3HAHWUW, KOTOpas BKIIIOYACT:
OCHOBOIIOJIArarolue OUOIOTUYECKHEe TEPMHUHBI U TOHATUA (KU3Hb, KIETKa,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CAMOPETYISIUs, CaMOBOCIIPOU3BENICHNUE,
HACJIEJICTBEHHOCTh, MU3MEHUYMUBOCTb, POCT M Pa3BUTHUE), OUOJOTUYECKUE TEOpPUU
(xnerounas teopus T. llIBanna, M. lllnelinena, P. BupxoBa, XxpoMocomMHas Teopus
HacnencteeHHoct T. Moprana), yuenus (H. WM. BaBunmoBa — o0 1neHrpax
MHOTOOOpasusi MW  TPOUCXOKACHUS  KyJIbTYPHBIX  pPACTEHUU),  3aKOHBI
(emmHOOOpA3Msi MOTOMKOB TEPBOTO TOKOJICHHS, PACHICTUICHUS, YUCTOTHI TaMeT,
He3aBUCHUMOro HaciegoBaHus [. Mennens, TOMOJOIMYECKUX PSIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. . Basunoga), NIPUHLATIBI
(KOMILJIEMEHTapPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O IIO3HAHMUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX HCCICAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJII0JIEHKE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHBIE MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT H
DYKapuOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIE
OakTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPTaHOB U CUCTEM
OpPraHOB pAacTEHUl, >XMBOTHBIX, YEJIOBEKA, IMPOLECCOB >KU3HEIECATEIbHOCTH,
MPOTEKAIONIUX B OpPraHU3Max PAacTeHUH, KUBOTHBIX M YEIOBEKAa, OMOJOTHYECKHIX
MPOLIECCOB: 0OMeHa BeHlecTB (MeTaboaM3M), MpEeBpaIlleHUs] SHEPTUH, OpOXKEHHUS,
aBTOTPO(GHOTO U reTepoTpoPHOro TUIIOB MUTAHMS, (POTOCHHTE3a U XEMOCHUHTE3A,
MHTO3a, MeW03a, TaMeTOreHe3a, IMOpHUOreHe3a, MOCTIMOPUOHAIIBHOTO Pa3BUTHA,
pa3MHOKEHUS,  HHIWBUIYaJlbHOT'O  pa3BUTHS  oOpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATH B3aWMOCBSI3M MEXKIY OpPraHOMAAMH KIETKH U HUX
(YHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHEH MW WX (QYHKIUAMH, MEXIY
OpraHaMd W CHCTEMaMH OpPTraHOB y PACTCHHH, XMBOTHBIX W YENOBEKa M HX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OPraHOB W WX (QYHKIHMSIMH, MEXKIY >STarmamu
oOMeHa BEeIIeCTB, dTallaMH KJIETOYHOTO IMKJIA ¥ )KU3HCHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHS, TEHOTUIIOM M (HEHOTHIIOM, (EHOTHUIIOM H
(dakTopamu cpeapl OOUTaAHUS;

YMEHHE BBISIBIIATH OTIMYUTEIbHBIE MPU3HAKH KUBBIX CUCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JIOKAa3aTEJNbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJIOTrHYEeCKUe 3a/1a4H, BBIABIATh IPUUNHHO-CIIEICTBEHHBIE
CBSI3M MEXKJy UCCIIENYEMBIMU OMOJIOTUYECKUMH TPOIECCAMU U SABJICHUSIMHU, J1€TIaTh
BBIBOJIbI M IIPOTHO3BI HA OCHOBAHHH TOJTYYECHHBIX PE3YJIbTaTOB;

yMEHHE BBITIONHATh J1aOOpaTOpHBICE W TpaKTUYeCKue padoThl, COOII0IAThH
npaBuia Ipu padbore ¢ yueOHBIM H J1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, IMPOBEPSITh HUX OSKCIEPUMEHTAIbHBIMU
cpeacTBamu, (GopMyaupys LEedb HCCIEeNOBaHUs, aHAJIW3UPOBATh IOJIyYEHHbBIE
PE3yNbTATHI U ICNIaTh BHIBOJBL;

YMEHHE y4YacTBOBAaTh B y4e€OHO-HCCIIEIOBATEIbCKONW paboTe Mo OHOJIOrHH,
HKOJIOTUH W METUIIMHE, NMPOBOJUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATH  MOJYYEHHBIE  pe3yJbTaThl HA  YUYCHHYECKUX

KOH(EpEeHIIHSX;
YMEHHE OIEHWBATh DJTUYECKHWE AaCMEKThl COBPEMEHHBIX HCCICIOBAaHUN B
obmactu  Owonoruu W MeAWNUHBI  (KJIOHMpPOBAaHWE,  HCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T'€HOMa W CO3[IlaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYILIECTBIATh OCO3HAHHBIA BBIOOp OyAylied MNpogeccuoHalIbHOU
JEeSATENbHOCTH B 00JacTH OMOJIOTUHU, MEAUIMHBI, OMOTEXHOJOIMH, BETEPUHAPUH,
CEJIbCKOT0 XO34MCTBa, MUILEBOM MPOMBIILIEHHOCTH, YIJIyOJATh MMO3HABATEIbHbBIN
MHTEpPEC, HAINlPaBJICHHBI HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OMOJOrMYecKoro oOpa3oBaHMs B OpPraHU3alUsAX CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpenmeTrHble pe3ynbTaThl OCBOCHUSI yueOHoro mpeamera «buosorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OHOJIOTMU B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpa, B MO3HAHWU 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npo0JieM 4YeloBEYEeCTBA, a Takke B PEHIEHMH BONPOCOB PalMOHAIBLHOTO
OPUPOIOIONIH30BAHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHUS K MPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIIAJIETh CHCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIIIOYAET
ONpeJeNIeHUs] M TOHHMMAaHHE CYIIHOCTH OCHOBOIIOJATAIOIUX OHOJOTHYECKUX
TEPMUHOB M TMOHATUN (BUI, IKOCUCTeMa, Ouocdepa), OHOJIOTMYECKHUE TEOPUHU
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKass TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBeprioBa — 0 myTsX W HampaBieHusx sBomtonnu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus Jx. Xapau u B. BaitnOepra,
3apopsimeBoro cxojacrea K. M. bopa), npaBwia (Munmmyma FO. JluOuxa,
9KOJIOTUYECKON MHUpaMUJbl SHEPruM), rumnoresbl (rumore3a «vupa PHK» V.
I'unGepra);

YyMEHUE  BJIAJETh  OCHOBHBIMH  METOJAMH  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIETOBAHUSIX KUBBIX O0BEKTOB M IKOCUCTEM
(omucaHue, W3MepeHue, HaOMIOJCHUE, DKCIEPUMEHT), CIOCO0aMU BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIJCNIATh CYIIECTBEHHbIE TPU3HAKU: BHUJIOB, OHMOT€OICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIU3HPYIOMIETO, IBIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJIIONaTPUYECKOIrO " CUMIIaTPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABMKYIIUX CHJI SBOJIONUN HA TeHOGOH/I MOMYJISIUH,
IIPUCTIIOCOOJIEHHOCTH OPraHu3MOB K cpe/ie OOMTaHMsI, YepeJOBaHUs HaIlpaBICHUI
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBSI3M MEXIYy MPOLECCaMH 3BOJIIOLNH,
JNBIKYIIUMU CUJIAMH aHTPOIIOre€HEe3a, KOMIIOHEHTAMH PAa3JIUYHBIX SKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABISATH  OTJIMUUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K Cpeae OOWTaHMs, aOMOTHYECKUX M OHOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE UCIHOJB30BaTh COOTBETCTBYIOIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUISI JOKA3aTENbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBS3M OPTaHU3MOB U Cpelbl OOUTAaHUS, CAMHCTBA
YeIIOBEUECKNX pac, HEOOXOJUMOCTH COXpaHEHHsT MHOTrooOpa3usi BHIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE PeIlaTh OMOJIOTHYCCKUE 3a/1a9, BBISIBIISTH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXJTy UCCIICTYEMBIMU OMOJOTHYCCKUMH TIPOIIECCAMHU U SIBJICHHUSIMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHM ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE W TPAKTHUYECKHE pabOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, MPOBEPITh WX OKCICPUMCHTAIbHBIMHU
cpencTBamu, (GOpPMYyIUpPYS 1edb WCCICJOBAHUSA, AaHAJIU3UPOBATH IOJIYYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBaTh B y4e€OHO-HCCIIEOBATEIbCKON paboTe Mo OMOoJIOTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, H
NyOJIMYHO  TPEJACTaBIATh  TOJYYCHHBIC  pe3yJbTaThl HAa  YYCHHUYECCKUX
KOH(epeHIIHsX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUU O TIPOUCXOXKICHUU KU3HU, YEIOBEKa
U 4YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEJCTBUAX M CIOCO0aX MperoTBpalleHUs
r100aabHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBISATh OCO3HAHHBIN BbIOOp Oyaymieil mpodeccruoHambHON
JESTEIBHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHH, TIPUPOIONOIb30BaHUS, METUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHH, CEIBCKOIO0 XO35SWUCTBA, MHUIIEBON
POMBIIIJIEHHOCTH, YIAyONsiTh TO3HABATENbHBIM HWHTEpPEC, HaIpaBICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIEH  mpodeccun H  MPOJOJIKEHHUE
OMOJIOrMYEeCKOro 00pa30BaHUs B OPraHM3alMAX CpPeaHEro MpodeCcCHOHATBHOTO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHYECKOE INTAHUPOBAHMUE 10 KJIACC

KosmmmyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Kontpoabupie | Ilpakrudeckue | (UM$ppoBbIe)
NPOrpamMMmbl Bcero
paboThl padoThI o0pa3oBaTe/ibHbIE
pecypchbl
bu6mmoreka [IOK
1 b 1
HOMOTID Ak Hayka https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 KHBBIE CHCTEMBI H X H3yCHHe 2 https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
b 2 :
3 HOTIOTHA IICTICH 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 X 1 1
HMITACCRAT Oprafusatiu foteTid 0 https://m.edsoo.ru/7f41c292
bu6mmoreka IIOK
> CTpOCHHE 1 pyHKIHH KICTKH 8 2 https://m.edsoo.ru/7f41c292
5 OOMeH BeIecTB U MpeBpaIlieHue SHEPTHH B 9 1 bubnuoreka HOK
KIIETKE https://m.edsoo.ru/7f41c292
HacneacrBennas nadopmanus u bubnuoreka HOK
7 ) 9 0.5
peanuzanus e€ B KJIeTKe https://m.edsoo.ru/7f41c292
8 JKv3HEeHHBII LUKIT KJIETKH 6 1 bubmmorexa OK
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
9 17 15
CTPOCHHE H YHKIHH OPrauH3MOB https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
10 P 8 15
a3MHO’KE€HHE U Pa3BUTHE OPTaHU3MOB https://m.edsoo.ru/7f41c292
1 I'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U 5 05 bubnuoreka [JOK
U3MEHYMBOCTU OPraHU3MOB ' https://m.edsoo.ru/7f41c292
12 3aKOHOMEPHOCTH HACIIECTBEHHOCTH 10 1 bubnuorexa [JOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292

13 3aKOHOMEPHOCTH U3MEHUYUBOCTHU 6 1 Br6miorexa IIOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
14 Peneriia uenoneka 3 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
1 4 1
5 Cenekiusi OpraHu3MoB https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
16 BuorexHonorng n CHHTETHUECKAA OUOJIOTHUSA 4 htts://m.edsoo.ru/ 741292
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KosmmmyecTBo yacos DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3/1esioB U TeM nudpoBbIe
Ne n/m P Konrpoabubie | Ilpakrnueckue (1upp )
NMPOrpaMMbI Bcero odpa3oBaTeJibHbIE
padoTbI padoThI
pecypchbl
1 3apoKIeHNE U Pa3BUTHE IBOTFOITMOHHBIX 4 bubnuoteka [IOK
MpeACTaBICHUHN B OMOJIOTHH https://m.edsoo.ru/7f41cc74
N bubnuoteka [IOK
2 M 14 2
HKPOIBOITIONHA 1 €€ PESYILTATH! https://m.edsoo.ru/7f41cc74
3 MakposBOIIOLHNS U €€ pe3yIbTaThl 6 bubmorera HOK
P t pesy. https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU Ha 15 15 bubnuoreka HOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka IIOK
5 IT — 10 1
POMCXOXKJICHUE YCIIOBEKA — aHTPOTIOTCHE3 httos://m.eds00.ru/7fA1CCTA
DKOJIOTUSI — HayKa O B3aHMOOTHOIIICHUSIX
6 OPraHU3MOB M HaJIOPTaHU3MEHHBIX CHCTEM 3 0.5 bubmorexa LOK
p . AP . ' https://m.edsoo.ru/7f41cc74
C OKpYXKAIOIICH cpeioi
bubnuoreka [IOK
7 O 0 9 15
DTasHSMBL H CPefid ODUTatuA https://m.edsoo.ru/7f41cc74
. bubnuoreka [IOK
8 IKOJIOTHA BUOB 1 MOy AL d 0.5 https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTHISCKUE 12 05 bubmuoreka [IOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
10 buocdepa — rimodanbHas 3xocucTeMa 6 Bubmmorexa LIOK

https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

11 YenoBeK U 0K arouas cpena 6 buGnuorexa LIOK
pyzato pel https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
12 Peseparoe Bpems 8 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 75

[IOKYMEHT MOAMWCAH 3MEKTPOHHOW NOANMCHIO

MYHULIUNANTbHOE BHOMKETHOE OBLLIEOBPA30BATEJIbHOE
YYPEXXAEHMUE "BYPAKOBCKAS CPEJHSIS1 OBLLIEOBPA30BATEJIbHASA
LUKOJIA CMACCKOIrO MYHULIMMAJIBHOIO PAMOHA PECMNYBJIUKU
TATAPCTAH", /iBaHoBa MapwuHa BnaaumupoBHa, upekTtop

17.09.23 22:19 (MSK)

Ceptudukat 1E595BFBF2843B68CBDB8B38FB62D864
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