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K OCHOBHOI 00pa3zoBaTeIbHON MTPOrpaMme
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MunucrepcerBo npocsenienus Poceniickon @enepanuun
KomuTteT o6miero u npodeccronaabHOro oopasoBanust JleHuHrpaackoit odnactu
AnmunucTpanys JIyKcKoro MyHHIMIIAIBHOTO paiioHa
MOY "Cpennsist mkosa Ne2"

PaccmoTtpena u pekoMeH10BaHa K YTBepkaeHa MPUKa3oM 1o
YTBEPKJICHUIO Ha 3acelaHuU mkoiie ot 31.08.2023r. Ne29
METOINYECKOT0 OOBEIUHEHNS

YUHUTEJIEH €CTECTBEHHO-HAYYHOTO

[MKJIa

[TpoToxoin ot 30.08.2023r. Nel

PABOYAS ITPOI'PAMMA
(ID 3517289)
y4eoHoro npeamera «buosiorns»
YTIyOJICHHBIH YPOBCHb
it ooyqaroruxest 10 — 11 xmaccos
CPOK peaiu3aiuu 2 roja

Pabouas nmporpamma coctaBieHa Ha OCHOBE NMPUMEPHON pabouel MporpaMMBbl CPEeTHErO
obmero oOpa3zoBanuss ydeOHOrO mpenMera '"buomorus'", omoOpeHHON perieHueM
dbenepanbHOr0 y4eOHO-METOIUYECKOTO OOBEAMHEHHS IO 00meMy oOpa3oBaHUIO,
npotokod oT 23 mroHsa 2022 r. Ne 3/22, BkiroueHHON B PeecTp mpuMeEpHBIX OCHOBHBIX
00pa3oBaTeNbHbBIX POTPaMM.

Pa3pabotuuk mporpammsi:

NBanoB A.B. - yuntenb 6100 BbICIIEN KBAIM(PUKATMOHHON KaTEropuu

r. Jlyra - 2023



1. COAEP KAHUE YYEBHOI'O IPEJAMETA «BUOJIOI'USD»
10 KUIACC

Conepxxanue mporpamMbl, BBIAEIECHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyjapcTBeHHoi utoropoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HaykKa

CoBpeMeHHas Ouoyiorusi — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3Butus
Ouosiornu.  buojornueckue HaykKM W U3y4yaeMble UMM TPOOJIEMBI.
OyHIaMEHTAIbHbIE, NPUKIAJHBIE KW TOUCKOBBIE HAy4YHBIC WCCIECIOBAaHUS B
OHMOJIOTHH.

3HaueHre OMOJOTUU B (DOPMUPOBAHUKM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. Ilpodeccun, cBszanHble ¢ Ouosiorueld. 3HaueHHe OMOJIOTUU B
MPAKTUYECKOM JEATEIIBHOCTA 4YEJIOBEKAa: MEIULHHE, CEIbCKOM XO35MCTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE IPUPOBL.

JdeMoHCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apBus,
VY. I'apseui, I'. Menaens, B. U. Bepuanckuii, U. 11. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIxk. Yorcon, ®. Kpuk, /. K. benses.

Tabmuupel u cxembl: «CBsizb OMOJOTMU C JAPYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3yYEHHUE

XKuBble cucTeMbl Kak mpeaMeT wu3ydeHus Ouosioruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JAUCKPETHOCTh W LEJIOCTHOCTD,
CIOXXHOCTh W YIOPAJAOYECHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3alydyd >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIIETOYHBIM,
TKaHEBbIN, OpraHU3MEHHBIN, MONYJISIIUOHHO-BUOBOM, AKOCHCTEMHBII
(buoreouenotuueckuit), oOuochepusrii. Ilpoueccel, MpoucxonsdnIue B KUBBIX
cuctemax. OCHOBHbIE TpHW3HAKH >XWUBOTO. JKW3HH Kak (opma CyIecTBOBaHUS
Marepun. Hayku, nzyyaroiine >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3ydenne >xuBbIX cucteM. Meroasl Ouosiorndeckor Hayku. HaOmronenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus. llonarue o 3aBucUMON u
He3aBUCUMOM mniepeMeHHOW. [lmanmpoBanme »skcnepumenta. IlocraHoBka n
nmpoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKH M €€ TOCTOBEPHOCTH.
Pa3bpoc B Ouosornueckux gaHHbIX. OIleHKAa JOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UCKaXxeHUs Pe3yJabTaTOB JKcrepuMmeHTta. [lonsitue
CTaTHCTUYECKOTO TECTA.



JemoHcTpanuu

Tabmuupbr u cxembl: «OCHOBHBIE TpPH3HAKH JKU3HW», «buonornuyeckue
cucteMbl», «CBOWCTBAa KWUBOW MATEpUN», «YPOBHU OPraHU3ALUU KUBOU
npuponas», «CTpOeHHE XWBOTHOW KIETKW», «TKaHM KMBOTHBIX», «CHCTEMBI
OpPraHoOB 4YeJIOBEYEeCKOro opranusma», «buoreomnenos», «buocdepar», «Metombl
U3YUYEHUS )KUBON IPUPOIBD.

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHME ISl  IPOBEACHUS
HaOJIIOACHU, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuWE Pa3IUYHBIX METOJOB IIPH
U3YUYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — CTpyKTypHO-(QYHKIMOHaNIbHAs eAWHMIA KuBoro. Mcropus
oTKpbITUs KiIeTku. Paboter P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneiinen, P. BupxoB). OcCHOBHBIE NOJIOXEHUS COBPEMEHHOM KJIETOUHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHUS,
xpomartorpadus, 3eKTpodope3, METOJ MEYEHBIX aToMOB, auddepeHnmnanTbuoe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @ukcupo8aHHsix
K1emokK. DNEKTpoHHass MUKpockonus. Kougokanvnasa mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemokx.

JdemoHcTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. IllIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOID»,
«Hcropus pazBUTHA METOAOB MUKPOCKOIIUID.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX M OAKTEpUATBLHBIX KJIETOK.

IIpakTnyeckas padora «l3yuyeHue MeETONOB KJIETOYHONM OHONOrUU
(xpomartorpadus, snexkrpodopes, auddepeHImaTIbHOe IEHTPUPYTUPOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranm3anus KJICTKH

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOIJIEMEHTHI.
Boma u e€ posib Kak pacTBOPUTENS, peareHTa, yd4acTue B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOperyysiuu. MuHepallbHble BElIecTBa KIIETKH, UX OMOJOTHYecKas
poJib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BenlecTBa KIETKU. buonorndeckne mnoauMepsl. benkwu.
AMMHOKHUCIIOTHBIN cocTaB 6enkoB. CTpyKTyphl OemkoBOM Mosekysbl. [lepBudynas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuyHas, TpeTu4Has, YETBEPTUUHAS



cTpyktypsl. JleHatypamms. CoiictBa OenkoB. Kriaccudukamuss  Genkos.
buonoruueckue GpyHkunu 6enkoB. IIpuonsi.

YraeBonbl. MoHOCaxapuabl, AUCAXAPHUIBI, OJTUTOCAXaPUIbl U MOJUCAXAPUIBI.
OO0mmii 1IaH CTPOEHHS W (PU3MKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GpyHKIMM yriieBOIOB.

Jlunuael. ['uapodunbHO-ruApOodPOoOHBIe cBOMCTBA. Kiaccudukarus IUmmmaoB.
Tpurnunepunel, (ocdomunuabl, BOCKU, CTepouibl. buonormyeckue GyHKIUH
munuaoB. OOLue cBOMCTBAa OMOJIOTHYECKHX MEMOpaH — TEKY4YeCTh, CHOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYIIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctu. IlpaBwio Yapradda. Crpykrypa
JIHK — nBoitnas cnupaib. MecTtoHaxoxaenue u ouonorndyeckue ¢pynkiuu JJHK.
Bunsr PHK. ®ynknun PHK B knetke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moisekyine ATO.
buonornyeckue ¢pynkunn AT®. BoccTaHOBIIEHHbIE TIEPEHOCUUKHU, UX (DYHKIIMH B
kietrke. [pyeue mykneozuompugocpamer (HT®). CexsenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, nPomeoMuKHu.

CtpykTypHas Ouoyiorusi: OMOXUMHUYECKHEe U OHO(U3NYECKUE UCCIEeI0BaHUS
cocTaBa W IMPOCTPAHCTBEHHOM CTPYKTYpbl OuOMOJeKkyn. Mooeruposanue
cmpyKmypuvl U QyHKYui OUOMONEKYN U UX KOMniekcos. Komnvromepnoli ouzatin u
op2aHudeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHATLO208.

JdeMoHCTpanuu

[Toptpetsr: JI. [Tonunr, Jx. Yorcon, ®. Kpuk, M. Yuikunc, P. ®paHkiuH,
@. Conrep, C. [Ipy3unep.

Juarpammbl:  «PacnpeneneHne XHUMUYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B KUBOW MIPUPOJIEN.

Tabmuier 1 cxembl: «llepuoguyeckas TabnauIa XUMHUYECKUX DJIEMEHTOBY,
«Ctpoenune MolieKynbl BOIbD», «BemecrBa B cocraBe opranu3moBy», «CTpoeHUe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OEIKOBOM MONEKYIbD», «CTpoeHHEe MOJIEKYT
yIieBosioB», «CTpoeHne MOJIeKyll JUNUAoB», «HyKIEMHOBBIE KHUCIOTBD,
«Crtpoenune Mmonekynsl ATOy.

O0opynoBaHue: XUMHUYECKaAsl MOCYAa U 000PYI0BaHHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCIIKOB C MOMOIIBIO KaueCTBEHHBIX
peaKuii».

JlaGopaTropnass  padora  «lccrmenoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue U QyHKIUM KJIETKH

Tumel KJIETOK: JdyKapuoThyecKas W mpokapuoTuyeckas. CTpyKTypHO-
(GyHKLIHOHATIBHBIE 00pa30BaHUs KIETKH.



CrtpoeHure MpoKapruOTHISCKOM KieTku. KineTounas cTeHka OaKTepuid B apXxeH.
Oco0OeHHOCTH CTpPOEHHsI TEeTepOoTpOHON U aBTOTPOPHOU MPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (yHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (rurazmanemma).  CTpykTypa —IUIa3MaTHYECKON
MeMOpaHbl. TpaHCHOPT BEHIECTB uYepe3 IUIa3MaTUYECKyI0 MEMOpaHy: MacCUBHBIH
(muddy3usa, obneruénnas aud@ysusi), aKTUBHBIM (NMEPBUYHBIA W BTOPUYHBIM
akTuBHBIA TpaHcnopT). Ilomynponunaemocts wmeMmOpanbl. Pabotra Harpuii-
KaJIJMeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuTos. Dk301uTo3. Kiuetouynas
cteHka. CTpyKkTypa U QyHKIHH KIETOYHOM CTEHKHU paCTeHU, TpuOOB.

[urtomna3sma. [uto3omne. IluTtockener. [ABmxenne nurormiazMbl. OpraHoUIbI
KieTku. OJIHOMEMOpaHHBbIE OpPraHOWAbl KJIETKH: HHIOIUIA3MAaTHUECKas CETh
(BIIC), anmapart I'onbmku, JTU30COMBI, UX CTpoeHue W (QyHKIHH. B3anMoCBs3b
OJIHOMEMOpPaHHBIX OPraHouAoB KieTkh. CTpoeHHE TPaHyJSIPHOTO PETUKYITyMa.
Mexanusm nanpasenenus 6eaxos 6 IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbIA)  SHIAOIUIA3MATHYECKUI
petukynyM. CekpetopHast GyHknus anmapara ['onsmku. Moougurayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame I onvdxcu. TpaHcnopT
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeTOK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpraHOMABl  KIETKH:  MUTOXOHAPUM,  IJIACTHUJIBIL.
Ilpoucxoorcoenue mumoxonopuii u niacmuo. Cumouoeenes (K.C. Mepesickosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIUU MHUTOXOHJpUN W miactuj. [lepBuunsbie,
BTOPUYHBIE M  CJIOXHBIE  IUIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JEUKOIIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouanl kietku CTpoeHue M (PYHKIIMH HEMEMOpPaHHBIX
OpraHOHUIOB KJICTKH. Pu6ocomel. IIpomedsicymounvie Qunamenmoi.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MBbIIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHeHmMbl HeMbluleyHblx Kiemok. Mukpotpybouku. KneTounslit
nentp. CrTpoeHwe U JBMKEHUE IKIYTUKOB U PECHUYEK. MUKpPOTpyOOUKH
muToria3mel. Llentpuons. benku, accoyuupoeannvlie ¢ mukpoguiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. O6onouka siapa, XPOMATHH, KapHOILJIa3Ma, SAPBIILIKH, UX CTPOEHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. [IpocTpaHCTBEHHOE pPaCHOIOKEHHE
XpOMOCOM B HUHTeppa3HOM sflpe. Iyxpomamur u cemepoxpomamunr. benku
XpoOMaTUHa — THUCTOHBL J{umamuxa sodepuoil obonouxu 6 mumose. Hoephviii
Mpancnopm.

Kinerounsle Bkimtouenusi. CpaBHUTENbHASI XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).



JemoHcTpanuu

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

Tabmuupr u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHHe  pacTUTENnbHOM  KIETKW», «CrpoeHue
MUTOXOHAPUMN», «Anpo», «CTpoeHne NpOKapHUOTUUECKON KIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOMPENapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopnass pabGora «/3yueHne CTpPOEHUA KJIETOK Pa3JIMYHBIX
OpPraHU3MOB).

IIpakTuueckas padora «l3yueHrue cBOMCTB KJIETOUYHON MeMOpaHbD.

JlabopaTtopHass padora «VcciaegoBanue Iia3moii3a W JACIUIA3MOJIM3A B
PACTUTEIIBHBIX KIIETKAX).

IlpakTnueckass paGora  «l3ydyeHwe  [OBWKEHUS  UUTOIJIA3MBI B
PACTUTEIIbHBIX KIIETKAX».

Tema 6. O0OMeH BelecTB M NpeBpalleHle JHEPTUU B KJIETKe

AccUMWIIALNS U JUCCUMIISLIMS — JIBE CTOPOHBI MeTabonu3ma. Tunsl oOmMeHa
BEIIECTB: aBTOTPOHBIN W TeTEepOTPOPHBINA. YUacTue KHUCIOpPOoJIa B OOMEHHBIX
nporeccax. JHepreTuyeckoe oobecrnedyeHue kietku: mpespamienue ATD B
oOMeHHBIX Tporieccax. DepMEHTAaTUBHBIA XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHTh, HUX CTPOCHHE, CBONCTBA M MEXAHU3M JIEUCTBUSI.
Kodepmentsl. OTinnuust GepMEHTOB OT HEOPraHUYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPhl M OCJIKU-MHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (HhepMEHTATUBHBIX
peakiuii OT pa3IUYHbIX (PAKTOPOB.

IlepBuuHBId CHUHTE3 OPraHUYECKHX BEHIECTB B KieTke. DOTOCUHTES.
Anoxcueennvlll u oxcueenHvlll pomocunmes y 6axkmepuii. Ceemocobuparoujue
nUSMeHmuvl U NUSMEeHMbl PeakyuonHo2o yeumpa. Ponb XJIOPOIIIACTOB B MPOLECCE
¢dotocunreza. CreroBas U TeMHOBas ¢aszbl. Pomoovixanue, Cs., Cy. u CAM-munvol
¢pomocunmesa. IIpoyKTUBHOCTh (OTOCHHTE3a. BiusHue pa3nuyuHbIX (PaKTOPOB
Ha CKOpOCTh (poTocHHTe3a. 3HaUeHHe (POTOCUHTE3A.

XEeMOCHHTES. Paznoob6pasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpUGULUpPYIOIIKE OaKTepuu, Kene300aKkTepuu, cepoOaKTepUH, BOIAOPOIHbBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opraHu3Mbl. Buaesl Oposkenus. [IpomykTbl OposkeHHS W HX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTENHN OOJIE3HEM.

AspoOHbIE OpraHu3MBlI. Oransl SHEPreTUYECKOIO oOMeHa.
[ToaroroBuTeNnbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOAHOE PACIICIICHHE TITIOKO3HI.

buosornueckoe OKMCIEHUE, WM KIETOYHOE AbIXaHue. Poap MUTOXOHIpUI B
npoiieccax onongornyeckoro okucienus. Lluknmueckue peakuuu. OKUCIUTETBHOE



bocopunupoBanue. Iuepeus memopannozo epaduenma npomonos. Cunmes
ATD: paboma npomonnoi ATD-cunmaser. IlpeumyiecTBa a’poOHOTO IyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DPGHEeKTUBHOCTh SJHEPTreTUUECKOro 0OMeHa.

JleMmoHCcTpanumn

[Moptpertsi: k. Ilpuctnu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Ourenprapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuiel u cxeMbl: «POTOCUHTE3Y, « IHEPreTUUECKUl 0OMeH», «bruocunTes
oenkay, «CtpoeHue hepMeHTa», « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpPYJIOBaHUE I MPUTOTOBICHUS
MNOCTOSIHHBIX 1 BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass padora «l3ydyeHue  KATAWIMTUYECKONM  AKTUBHOCTH
(hepMeHTOB (Ha mMpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabopaTtopnass pabGora «/3ydeHue (HEepMEHTATUBHOTO pACIICIICHUS
NEPOKCH]Ia BOJIOPO/Ia B PACTUTENIBHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a.

JlaGopaTopHasi padora «CpaBHEHHE MPOIECCOB OPOKECHUS U JbIXaHH.

Tema 7. Hacaeacreennass uHpopMauus 1 peaju3anus eé B KJIeTKe

Peakuun marpuuHoro cunrtesa. [IpuHIIUN KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOIO CHHTEe3a. Peanuszanus HacineacTBeHHOW MHPopMauuu. ['eHeTnueckuit
KoJ, ero cBoucTtBa. TpaHckpuniusa — MarpuulHbli cuHTe3 PHK. IIpunumms
TPAHCKPUIIMUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIENBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue
PHK.

Tpancnsuus u e€ sranbl. Yyactue TpancnopTHbix PHK B OnocunTese 6enka.
VYcnoBus OuocuuTeza Oenka. KoaupoBanue amunHokucioT. Poms pubocom B
OounocuHTe3e Oemnka.

Coepemennvie npedcmasnenuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHOT. Peryisiiusi akTUBHOCTH T'€HOB Yy MHpoOKapuoT. ['mmoresa
oneponHa (®. XKakob, K. Mano). Monexynsapuvie Mexanusmvl IKCHPeccuu 2eHO8 )
aykapuom. Ponv xpomamuna 6 pecynsayuu pabomsi 2eHog. Perynsius oOMeHHBIX
IIPOLIECCOB B KieTKe. KieTounslii romeocTas.

Bupycel — HekiieTouHble (OPMBI JKU3HU U 00NUTaTHBIC TTapa3uThl. CTpoeHHe
IPOCTHIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepuodaroB. /KusHennvili yuki
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasda.

BupycHble 3a001eBaHus 4enoBeka, »kUBOTHBIX, pacteHuid. CIIM, COVID-
19, counanbHbie U MEAUITMHCKUAE MTPOOIIEMBI.



buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusog («bigdatar)
CMPYKMYPHLIX OUoL02Uudeckux 0antvlx. Hanomexnonocuu 6 buonocuu u meouyune.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocobvl 0ocmasKu ieKapcms.

JleMmoHCcTpanumn

[Toprpetsr: H. K. Kosbiios, /1. Y. UBaHOBCKHIA.

Tabmuer u cxemsl: «buocunre3 Oenka», «['eHernueckuit koa», «Bupyce,
«bakrepuodarm.

IIpakTnueckas padora «Co3nanue MOAEIA BUPYCA.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKU

Knerounsléi 1uki, ero mnepuoabl M peryisiuua. Wurepdaza u  MuUTO3.
Oco0OeHHOCTH TMpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  Ilpecunrerudeckuii  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKUM U
MOCTCUHTETHYECKUH (PEMUTOTUIECKUN) TIEPHOIBI UHTEP(DA3HI.

Marpuunsiii cunte3 JHK — perukanus. ITpunnuner permukanuu JIHK:
KOMILJIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJUIEIbHOCTbD.
Mexannsm perukanuu JIHK. Xpomocombr. Ctpoenue xpomocoM. Teaomepsl n

TeJaoMepa3za. XPOMOCOMHBIH Ha0Op KJISTKHM — KapuoTun. JIMIuIougHbId U
rarylOWIHBIA ~ HAO0OpBI  XpOMOcOM. ['oMonoruyHbie xXpomocoMmbl. [losoBbIE
XPOMOCOMEBI.

Henenne knetkm — wmuTo3. Cragum MHTO3a W NOPOUCXOASIIME B HHX

npoueccel. Tumnbl muTo3a. KaproknHe3 u nUTOKMHE3. buonornueckoe 3HaueHue
MUTO3A.

Perynamuss mutotudeckoro umkiaa kiaetku. [Iporpammupyemast KieTodHas
rudenp — arnomnros.

Knerounoe sapo, XpomMocoMbl, (yHKIIMOHAIbHAs TEHOMUKA. Mexanuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau xiemokx. «lugposas
K1emkay» — ououngopmamuyeckue mMooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JleMmoHCcTpanumn

Tabmumer 1 cxembl: «OKWM3HEHHBIM MUK KIETKW», «Muros», «CtpoeHue
xpomocomy, «Pemukanus JHK.

O06opynoBaHu€e: CBETOBOM MUKPOCKOT, MUKpOIIpenaparthl: « MUTO3 B KJIETKax
KOPEIIIKA JTyKa.

JlaGopaTtopnass  padora «M3yyeHne =~ XpOMOCOM  Ha  TOTOBBIX
MUKPOIIPETapaTaxy.

JlaGopaTopHnasi pabora «HalbnroneHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOINpENapaTax ).

Tema 9. CTpoenue u GQyHKIUM OPraHN3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHbIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.



OcoOEHHOCTH  CTPOGHHUS U JKU3HENEATCITHHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TpUOBI, OJHOKJIETOYHBIE
BOJIOPOCIIH, APYTUe NPOTUCTHI. KOJTIOHUAIBLHBIE OPTAaHU3MBI.

B3anMocCBsA3p 4YacTe MHOTOKJIIETOYHOTO OpraHu3Ma. [KaHW, OpraHbel H
cucteMbl opranoB. OpranusM Kak eIMHoe 1einoe. ['omeocras.

Txkaam pacreHuit. Tumbl pacTUTENBHBIX TKaHeH: oOpas3oBaTenbHasl,
MMOKPOBHAs, MPOBOJAIIAsA, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHWUS,
(yHKUHI U paclofIOKEHHs TKAHEH B OpraHax pacTEHUU.

TkaHU XUBOTHBIX W 4YEJIOBEKA. THIIBI )KMBOTHBIX TKAHEW: SMHUTEIUAJIbHAS,
COCIMHUTENbHAS, MblllIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN WU
pacmoJIoKEeHUsI TKAHEW B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHblE M T'€HEpaTUBHBIE Opranbl pacteHud. OprasHbel u
CHUCTEMBI OPTaHOB KUBOTHBIX U 4esioBeKa. OyHKIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacreHuii. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX WBOTHBIX. HapykHblii U BHYTpeHHUU ckeneT. CTpoeHHne u
THUIBI COEAUHEHUS KOCTEM.

JIBrokeHHe  OpraHu3MoB.  J[BM)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00oUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BI)KEHHE MHOTOKJIETOYHBIX DPACTEHMIA:
TPONU3Mbl M HACTUU. JIBUJKEHHME MHOTOKJIETOYHBIX >XMBOTHBIX M YEIIOBEKA:
MbllieyHasi cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

IIutanne opranu3zmoB. Ilornomenue BOABI, YIJIEKUCIOIO rasa H
MHUHEPAJIBHBIX BEIIECTB pacTeHUsMHU. [IuTtanue kuBOTHBIX. BHyTpHUnonoctHoe u
BHYTPUKJIIETOUHOE mnuuieBapeHue. [IuTtaHue MO3BOHOYHBIX >KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOTO TpakTa. [lumeBapurenpHble kene3bl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3mMoB. Jlpixanue pactreHuil. JIpixanue >kuBoTHBIX. uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTkH. KoxxHoe nbpixanue. [[prxaTenbHas HIOBEPXHOCTbD.
’KabepHoe u nérounoe apixanue. /[pIxaHue mMO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX T[MO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucreMa 4YejnoBeKa. MeXaHu3M BEHTWIALMU JIETKUX Yy ITHLl U
MJIeKoUTaromux. Perysiius apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BELIECTB Yy OPraHU3MOB. TPaHCHOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BewiecTB y KHUBOTHbIX. KpoBeHOCHas cucremMa M €€ Oprassbl.
KpoBeHocHasi cucrteMa T[0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru xpoBooOpaieHus. IBOJIOIUOHHBIE
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBI MMO3BOHOUYHBIX XKUBOTHBIX. PaboTa
cepaua u €€ peryssnus.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CokpartuTenbHble Bakyonau. Opranel BbiaeneHus. DuibTpanus,



CeKpelusi 1 00paTHOE BcachlBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BbIJEIICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM M BBIICIUTENIBHONW cucTeMamu. Brinenenue y
MO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CtpoeHue u GyHKUHOHUPOBAHUE
He(poHa. OOpa3oBaHKHE MOYH Yy YEJIOBEKA.

3amMTa y OpraHu3MoB. 3aluTa y OJHOKIETOYHBIX Opranu3MoB. Cropbl
OakTepuil M UHUCTHI MPOCTEHIIMX. 3almuTa Y MHOTOKJIETOYHBIX pACTEHUM.
Kyrtukyna. Cpeacrsa macCUBHON M XUMHUYECKOM 3a1IUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M KX HpPOHU3BOIHBIE.
3amura opranu3ma ot OonesHedd. iMMmyHHas cuctema denoBeka. KieTouHswlii u
T'YMOpPaJIbHBIE HUMMYHHTET. BpOXIEHHBIM W TPUOOPETEHHBIM crierupUIecKuit
UMMYHHUTET. Teopusi KiIoHaIbHO-celiekTuBHOro uMmmyHutera (I1. Opnux, @. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHu3MoOB. Poiib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkxumocTe MW peryisiuss |y  Opranu3sMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. PazgpaxumMocTe W peryisimus y
pacteHuid. POCTOBBIE BENIECTBA U UX 3HAYEHHUE.

HepBHast cucrema u peduiekTopHas peryisiius y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIEJbl. DBOJIIOLNOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediuekc u
pednexkTopHas ayra. be3ycioBHbIE U YCIIOBHBIE PE(DIICKCHI.

I'ymopanbpHas perynsauus U 3HAOKPUHHAsA CUCTEMA JKMBOTHBIX M YEJIOBEKA.
XKene3pl HHAOKPUHHOM CHUCTEMBI M WX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOM cucTeM. [umnotanamo-runoduzapHas
cUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupr u cxembl: «OJIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE
Bojopociam», «bakrepum», «lIpocrenimme», «Opranbl HBETKOBBIX PAaCTEHUN,
«CucTteMbpl  OpPraHoB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue cTedIs»,
«CTpoeHue NHCTOBOM IUIACTUHKW», «KaHM MKUBOTHBIX», «CKEJIET 4eIOBEKay,
«IImmeBapurenpHas cucremMa», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpl1euHast CHUCTEMA,
«BblgenurenbHas CHUCTEMa», «ODHAOKPHHHAs cuctema», «CTPOEHHUE MBIIILbD),
«Ammynuter»,  «KumieuynonosoctHeie», «CxeMa  TNUTaHUSA  PACTEHUI»,

«KpoBEeHOCHbIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPHDY,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue HO0KIeBOro uepss», «HepBHas
cuctema poio», «HepBHas cucrema ssrymku», «HepBHas — cucrtema



npecMmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MmiIeKonuTaronmx», «HepBHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOIpenapaTbl OJHOKIETOYHBIX
OpraHU3MOB, MUKpONpENapaThl TKaHEH, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HAaCEKOMBIX, MITIOKOXKHUX, KUBBIE 3K3EMIUIIPbl KOMHATHBIX DPACTEHMI, repOapuu
pacTeHHMIl pa3HbBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
00opy0BaHUE AJI1 JEMOHCTPALIMH TOYBEHHOTO U BO3YIIHOTO MUTAaHUS PACTEHUH,
pacileruieHns Kpaxmaina u OeJIKOB Moj JeHCTBUEM (GEpPMEHTOB, 000pYy10BaHUE 1T
JEMOHCTPALUU OTBITOB MO U3MEPEHUIO KM3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTENbHBIX ABUKEHUH, MOJIEIN TOJIOBHOI'O MO3Ta PA3IMYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «/3yueHue TkaHEN paCTCHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel JKUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazmHokeHHe U pa3BUTHE OPraHU3MOB

@opMbl pa3MHOKEHHS OPraHuM3MoOB: Oecronoe (BKIItOuYas BEreTaTUBHOE) H
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS:  MOYKOBaHHE, CHOPYJISALUS,
(dbparmeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkeHue. I[lonoBeie kineTku, win ramersl. Menos. Craguu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccnarosep. buosmorndecknii cMbICi
M€M03a W IOJOBOro Ipomnecca. MeWo3 W €ro MeCcTo B IKW3HCHHOM LIMKIIE
OpraHU3MOB.

IIpenzapoasiieBoe pazsutue. ['ameTorenes y ;KuUBOTHBIX. I1010BbIE XKeETE3BI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHes u oorenes. Ctpoenue
IIOJIOBBIX KJIETOK.

OmnogoTBopeHHe U SMOPHOHANBHOE pPa3BUTHE >KUBOTHBIX. CrHocoObI
OIUIOZIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WHauBuyalbHOE Pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HAyKa
O Pa3BUTHUU OPTaHU3MOB. Mopgoeenez — 00Ha u3 21aeHwvix npoobaem dmMOpUOIOCUU.
Konyenyusi mopgocenos u moodenu mopgoeeneza. Cragum >MOpHOreHe3a
KUBOTHBIX (Ha mnOpumepe Jsarywku). Jpobmenume. Tunbsl  1poOsieHUs.
Jlemepmunuposannoe u Hedepmunuposannoe Opobaenue. bracmyna, munwi
onacmyn. OCoOOCHHOCTH JPOOJICHUS MIICKOIHUTAONINX. 3apOJABIIIEeBbIC JTHUCTKH
(racTpyssinus). 3aKiaajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmuoe
BIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATIbHAS HHAYKIHA).
3aknajka IUTAaHA CTPOEHMSI JKMBOTHOIO KAaK  pE3yJbTaT HUEpPapXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BrnusHue Ha 3>MOpUOHANTBHOE pAa3BUTHE PaA3IAYHBIX
(aKTOpOB OKpYKalOLIEH CPeIbl.



Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHbI mepuoa. [lpsmoe wu
Henpsimoe pas3BuTue. PasButne ¢ Meramopdo3oM y O€CrO3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. DBHOIOrMYeckoe 3HAYCHHE NOPSIMOrO U HENPSIMOIO
pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpPOAE. Tumbl pocTta KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA )KUBOTHBIX M YyenoBeka. CTaauu MOCTIMOPHOHAIEHOTO Pa3BUTHS
y )KMBOTHBIX U uenioBeka. [lepuoasl oHToreHe3a uenoBeka. CTapeHne U CMEPTh KaK
OMOJIOTUYECKHE MTPOLIECCHI.

Pa3smHoxxeHne u pasButue pacteHuid. ['ametodutr u cnopodutr. Meio3 B
KU3HEHHOM 1MKie pactennit. (OOpa3oBaHwe cmop B TIpolecce Meiiosa.
l'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTENIbHBIX
opraHu3MoB. J[BoiiHOE OIJI0JIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpazoBaHue u
pa3BUTHE CEMEHMU.

MexaHu3Mbl PEryJIalUy OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpanuu

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

Tabmuiel U cxeMbl: «BereratuBHoe pa3MHOXeHUe», «Tumbsl Oecrnonaoro
pasMHOXEHUD», «Pa3MHOXKEHME XJIaMHIOMOHaAbl», «Pa3zMHOXEHHE 3BIIIEHBI»,
«Pa3zmMHOkeHue runpe», «Meio3», «Xpomocombl», «['amerorenes», «CTpoeHue
AUIEKIIETKH U cnepmaro3onsa», «OCHOBHBIE CTaAuM OHTOreHes3a», «lIpsmoe u
HenpsiMoe pasBuTue», «Pa3Buthe wmaiickoro xyka», «PasButue capaHum,
«Pa3BuTne nsarymkun», «JIBOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JABYAOJIBHBIX PacTeHUI», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbD», <«OKWU3HEHHBIM UHMKIT MXxa», <OKU3HEHHBIM  IUKI
ManopOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaThl SUIEKICTOK H
CIIEpMAaTO30UJI0B, MOJENb «LIMKII pa3BUTHUA JIATYIIKNY.

JlaGoparTopHasi padora «l3ydeHue CTpOCHMS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIIpEnapaTax».

IlpakTnueckass padora «BbiABIeHUE MNPU3HAKOB CXOJICTBA 3apPOBIIICH
MO3BOHOYHBIX JKUBOTHBIX.

JlaGoparopnass pabora «CTpoeHHE OpPraHoB Pa3MHOMXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HacCJeJACTBEHHOCTH W HM3MEHYMBOCTH
OPraHM3MoB

Hcropust craHOBIEHUS M pa3BUTUS TEHETUKUM Kak Haykd. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTHH
renetuku. Pa6oter H. K. KonsrioBa, H. M. BaBmiioBa, A. H. beno3sepckoro, I'. 1.
Kapnieuenko, FO. A. ®unumuenko, H. B. Tumodeea-PecoBckoro.



OCHOBHBIEC T€HETUUECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TE€HBbI, AJbTEPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs TUHUS, TUOPUIBI, TEHOTUI, ()EHOTHII.
OCHOBHBIE ~ METOJABl  TEHETHKU:  THOPUIOJOTUYECKHUM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKHM.

JdeMoHCTpanuu

IToptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsuos, H. H.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuier u cxeMbl: «MeTobl TeHeTHKNY, «CXeMbI CKpeIIUBaHUSD.

JlaGopaTtopnasi padora «Jlpo3oduna Kak OOBEKT T'€HETUYECKHUX

HACCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH

eAMHO00pa3usi rTuOPUIOB MepBOro nokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacIIeIUIeHUs NPU3HAKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpellMBaHus. [ umore3a 4YucToThl raMer.

AHanuszupyroniee ckpemuBanue. [I[poMexyTouHbI XxapakTep HacaeJOBaHHUS.
Pacuiernienre npu3HaKoB MPU HEMIOJIHOM JOMUHUPOBAHUHU.

JuruOpuanoe ckpemuBanue. TpeTuil 3akoH MeHiens — 3aK0H HE3aBUCUMOTO
HACIICJOBaHUsI  TPU3HAKOB. [{uTonmoruyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILUBAHUSL.

CueruieHHOE HacienoBaHue npuzHakoB. PabGotrsl T. Moprana. CuermieHHoe
HACJICJOBAHUE T'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY TeHaMu. XPOMOCOMHAas
TEOPUs HACIEICTBEHHOCTH.

I'eneTuka nosa. XpoMOCOMHBIM MEXaHU3M ONPEACIICHUS M0JIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHpli M TeTepOramMeTHbIM I0J. ['eHeTuuyeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucrema. [iienoTponuss — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3auMoaencTBue HeauIeNbHbIX TI'€HOB.
KomnnementapHocts. Onucras. [lonumepus.

I'eHeTMYECKUIT KOHTPOJIb PAa3BUTHSI PACTEHUM, JKUBOTHBIX W YEJIOBEKA, a
TaKXke (PU3NOJIOTUYECKUX IMPOLIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (DYHKUIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpoOHOM». ['eHeTHMueckue acheKkThl KOHTPOJId U
M3MEHEHUS HACJIEeICTBEHHOW MH(OpMAMU B TOKOJIEHHUSX KIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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



Tabmuuer u cxemsl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
MeHnnens», «AHamuM3Upylollee CKpeluBaHue», «HenoaHoe AOMUHUPOBAHUEY,
«CuerieHHOe HacleOBaHUE TMPU3HAKOB Yy Jpo30duibly, «l'eHeThka moJjiay,
«Kapuotun denoBeka», «Kapuotun gpozoduiby, «Kapuotunm nOTHIBDY,
«MHOX€eCTBEHHBIN ajljIenu3M», « B3aumMoIeiCTBUE T€HOBY.

O6opynoBanue: MoOJAENb I JEMOHCTpAllMd 3aKOHOB €IWHOO0Opa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUST M pacCHICIUICHUS MPU3HAKOB, MOJEIb s
JEMOHCTPAllMd 3aKOHA HE3aBHCUMOTO HACJIEAOBAaHHS MPU3HAKOB, MOJAEIb A
JEMOHCTPALMK CLEIMJIEHHOTO HACJIEI0BAHUS IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpemnapart: «Jpo3odumnay.

IIpakTnueckas pabGora «/I3ydyeHue pe3yiabTaTOB  MOHOTHOPHUIHOTO
CKpEIIMBaHUs y APO30(PUIB».

IpakTuueckass  pa6ora  «M3ydeHme  pe3ylbTaTOB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(UIID».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

B3aumoneiictBue reHoTuna W cpenbl npu  GopmupoBaHUU (EHOTHUIIA.
N3meHunBOCTh IpU3HAKOB. KayecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
U3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukannoHHass U3MeHYMBOCTh. Ponb cpeasl B (hopMUpOBaHUM
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuannoHHBIM
psin u BapuanuonHas kpuBasi (B. Horanncen). CpoiicTBa MOAu(UKAITMOHHON
U3MEHYUBOCTHU.

I'enoTunuyeckass ”3MEHUYUBOCTh. CBOMCTBA TEHOTUITMYECKOW M3MEHYUBOCTH.
Buapl reHOTUTIHYECKON M3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOnHaTuBHAs M3MEHYMBOCTH. MeH03 M IIOJOBOM IIpoIecC — OCHOBA
KOMOWHATUBHON M3MEHUYMBOCTU. POJIb KOMOMHATUBHOW U3MEHYMBOCTH B CO3aHUU
T€HETUYECKOT0 pa3Hoo0Opa3us B Mpejiesiax OJTHOrO BUIA.

MyTanmoHHass HM3MEHYMBOCTh. BuWIBI MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbBIE W  HWHAYUUMPOBAaHHbIE MyTaluu. SnepHble U
quToIUIa3MaTuueckue myrtanuu. CoMaTUYECKHE U TOJIOBble MyTanuu. [IpuynHb
BO3HUKHOBEHUsS MyTanuid. MyTareHbl ¥ WX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAllMOHHOTO MPOIECCa. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacnencTBeHHo m3menunBoctu (H.M. BaBuiioB). BHesinepHass W3MEHUYMBOCTHh U
HACJIEACTBEHHOCTb.

Onuecenemuxa U INUCEHOMUKA, PONb dNUSEHEMUYECKUX (Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUZMOS.

JdemoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.



Tabmumer u cxembl:  «Buasl  w3MeHUmBOCTHY», «MoauduKarmoHHas
U3MEHYUBOCTHY, «KombOuHaTuBHas U3MEHYUBOCTDHY, «Meio3y,
«OnnonoTBopeHuey, «I 'eHeTndeckre 3a0oieBaHus YyeaoBeKkay, « Buabl MyTanuii».

OOopynoBaHue: XUBbIE W TepOapHbIE HK3EMIULSIPbl KOMHATHBIX PacTEHHI,
pucyHku (doTtorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BUJIAMUA U3MEHYHBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEUN
MOJU(DUKAIIMOHHOW HM3MEHUYMBOCTH. [locTpoeHue BapHallMOHHOTO psjga U
BAPUALIMOHHOW KPUBON».

IIpakTuyeckass padora «Mytamuu y Apo3oduiabl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eneTnka 4esioBeKa

Kapuorun uyenoeka. MexayHapoaHas mporpaMma HMCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  M3ydeHHMST TE€HETHKH  4YEJIOBEKAa:  I'EHEAIOTMYECKHUN,
OJIM3HEIOBBIH, LATOT€HETUYECKHIA, MONYJISIIUOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-T€HETUUECKHIA. CoBpeMeHHOE ONPEEIICHUE TE€HOTHUIA!
MOJJTHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MMOMOIIBIO
IT11P-ananu3a. HacineacTBeHHBIC 3a00JIeBaHUS YelloBeKa. | eHHbIC 1 XPOMOCOMHBIC
0oJie3HM 4YelnoBeKa. boJIe3HW C HACIENCTBEHHOM MPenpacroyioKeHHOCTHIO.
3HaYCHUE MEAUIMHCKOW T€HETHKHU B MPEJOTBPALLICHUU U JIEYEHUH T€HETHYECKHUX
3a007€eBaHUil 4YelloBeKa. MeauKOo-reHeTUueCcKoe KOHCYJIbTUpoBaHuEe. CTBOJIOBbBIC
KJIeTKU. [loHsATHE «TE€HEeTUYECKOro rpy3a». JTUYECKHE ACHEKThl UCCIEI0BaHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnyeckue (¢GakTOpbl TMOBBIIIEHHONW YYBCTBUTEJIBHOCTH YeEJOBEKa K
(U3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouien cpeabl. [ eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JdeMoHCTpanuu

Tabmuier 1 cxembl: «Kapuotun yenoBeka», «MeToabl U3ydeHUs T€HETUKU
YyesoBeKay, «I 'eHeTnYeckue 3a00JIeBaHUS YETTOBEKAY.

IIpakTnueckas padora «CocTaBiieHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cennekunsi OpraHusMoB

JloMecTukanuga ¥ CEIeKUUs. 3apOXKICHUE CEJIIEKIMM W JOMECTUKAIWH.
VYuenue H. W. BaBunoBa o I[leHTpax MNPOUCXOXKIECHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHHuil. Poip cenekuuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
#uBOTHbIX. CopT, MNOpoAa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B
HaciaeAacTBeHHOM wu3MeHuuBocty H. WM. BaBunoBa, ero 3HadyeHue s
CEJICKIMOHHOM padoThI.

Metoasl ceneKIMOHHON paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIM H
WHJVBHUYaJIbHbIN. Ortanbl  KOMOWHAIIMOHHOM  CEJIEKIIHUU. HcnbiTanue



MPOU3BOAMTENEH MO TOTOMCTBY. OTOOp MO TEHOTHUIy C TOMOIIBIO OIIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMolbio aHanu3a JJHK.

NckyccTBeHHBIM ~ MyTareHe3 Kak  METOJI  CEJICKIIMOHHOW  paloThI.
PannanmoHHBI 1 XUMHYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTypPHBIX
dbopm opranusmoB. Vcmonb30BaHHE TEHOMHOTO PENAKTHPOBAHUS WM METOOB
pexoMOuHaHTHBIX JIHK 115t monmydeHus ucXoHOTO MaTepuaa Jijisl CENEeKIUH.

[Tomyuyenue MOJIUTLIIOUIOB. BuyTtpuBnaoBas ruOpuan3aIUs.
bnuskopoacTBeHHOEe — cKpeniuBaHWe, WM uMHOpuauHr.  HeponactBeHHOe
CKpelMBaHue, Win ayTOpuauHr. ['erepo3uc u ero mpuumHbl. lMcmomb3oBaHue
rerepo3uca B cenekiuu. OtnanéuHas rulOpuauszanus. [Ipeogonenue Oecrutoaus
MEXBHUIOBBIX THOpUIIOB. JIOCTM)KEHUS CENEKIMU pPACTeHUH U IKUBOTHBIX.
«3enénas peeonoyusy.

CoxpaHeHre U M3y4YeHUE T'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKAX  poaMyed IS CO3/laHus  HOBBIX COPTOB U TUOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJbTYp. H3yuenue, coxpaHeHue u YnpasgieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIObIX HCUBOMHBIX
8 Yenax YIAyUuleHus: CyWyecmaeyowux u coO30anus HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEHUeM COBPEMEHHbIX MemO008 HAYUHbLIX UCCIe008aHUl,
nepeodoswvix uoetl U nepcneKmueHbIX MexHoI02UlI.

JleMmoHCcTpanumn

[Toptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, 1. K. benses.

Tabnuiel 1 cxembl: «l{eHTpbI TPOUCXOKIECHUS U MHOT000pa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH IOMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metogsl cenexkmmy, «OTnanénnas rudpuauzanus», «MyTareHesy.

JlaGopaTopHasi padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAIITHUX KUBOTHBIX ).

JlaGopaTopHasi padora «/3yueHrne METONOB CEIIEKIINU PACTCHUIN.

IIpakTnueckas padora «lIpuBUBKa pacTeHUIN.

IKekypeusi «OCHOBHbIE METOABI M JOCTHXKEHHUSI CEJIEKUIWHU PACTCHUN U
KHUBOTHBIX (Ha CEIIEKIIUOHHYIO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOpUIO
arpOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo/I0TMA U CHHTETHYECKAsA OMOJIOTHS

OOBEeKTHI, HCHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHbIE M TKaHEBbIC
KYJIBTYPBI, MHKPOOPTaHU3MBEI, 170. XapaKTEPUCTHKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHrne, TMONyYeHHUE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BUHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHKPOOMOIOTHYECKUX
texHosorui. [Ipon3BoaACTBO O€/iKa, aMUHOKUCIIOT U BUTAMUHOB.



CozlaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIECHANPABICHHOIO U3MEHEHUS U
KOHCTPYHPOBAHUS T€HOMOB C LIEJIBIO NTOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX HE BCTpPEeYarolKrecs B IpUpoie OMOCUHTETUUYECKUE Ty TH.

Kierounas unxenepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUN H
KUBOTHbIX. KpuobGanku. Comarnyeckas ruOpuaM3aluss U  COMATUYECKUUN
sMOpuoreHe3. lcrnonp30BaHuEe TramionioB B CEJNEKUUU pacTeHul. [lomyuenue
MOHOKIOHANbHBIX anmumen. Vcnonv3oeanue MOHOKIOHATbHBIX U NOJUKIIOHATbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIUs
AWLEKICTOK U KIIOHUPOBAHUE XMBOTHBIX. METOX TpaHCIIAaHTALUU SAIEp KIETOK.
Texunonocuu  0300poénenus, KYIbMUBUPOBAHUSL U  MUKDOKIOHAIbHO20
DPA3MHOIICEHUS CENIbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHCcTpyupoBanue pekomOuHantHbIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JlocTvkeHnss W NEPCHEKTUBBI  XPOMOCOMHOM M TI'€HHOM  HMH)KEHEpUHU.
DKOJIOTUYECKHUE U ATUYECKUE MTPOOIEMbl FTEHHON MHKEHEPUH.

Menununckue OuorexHonoruu. [loctrenoMuas uudposas meaunusa. [11P-
JTUarHoCTUKa. MeTaOoJIOMHBI aHAJIM3, TEHOICHTPUYCCKUM aHaJIu3 IMpoTeoMa
4eJIoBEeKa JUIl OLIEHKU COCTOSIHHSI €ro 3J0pOBbs. VCIIONIB30BaHME CTBOJIOBBIX
kieTok. TapretHas Tepanus paka. 3D-OmounkeHepus nnas pa3pabOTKu
(yHAAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJOTUW, CO3/1aHHUS KOMIUIEKCHBIX
TKaHEW COYETAaHWUEM TEXHOJOTHUU TPEXMEPHOro OMOMpPHHTHHTA M cKaddonaunara
JUISL peIeHus 3a]1a4 IePCOHATM3NPOBAHHOW MEINULIUHBI.

CozmaHue BEKTOPHBIX BaKIMH C I1EJbI0 OOecreueHus: KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycraHOBieHHE MOJIEKYJISIPHBIX MEXaHU3MOB
dbynkuunonuposanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX O0COOO OMAaCHBIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuuel u cxemsl: «/crnonb30BaHrEe MUKPOOPTraHU3MOB B MPOMBIIIIEHHOM
IIPOU3BOJACTBEY, «KiteTouHas nnxxenepusn», «I eHHass HHKEHEPUs».

JlaGopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.

IIpakTueckas padora «llosyyeHne MOJTOYHOKUCIBIX ITPOLYKTOBY.

JKCKypeusi «bHOTEXHONOTMs — BaXHEWIIass IPOU3BOJAWTENBHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTRBO)».

11 KUIACC

Tema 1. 3apoxaeHue m pa3BuTHE IBOJIOLHOHHBLIX MNMPEICTABJIECHUN B
OuoJioruu

OpomononHas Teopust Y. JlapBuna. Ilpeanocbliku BO3HUKHOBEHUS
napBuHHA3Ma. JKU3Hb U HayuyHas JedarelibHoCTh Y. JlapBuHa.



JIBrky1me cuibl 3BoirolMu BUAOB 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
Pa3MHOXEHHUSI OpraHU3MOB, HACJEICTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).

Odopmnenue cunternueckoit Teopun HBomtouun (CTD). HeltpanbHas
teopusi dBomonu. CoBpeMEHHas 3BOJIOUMOHHAs  OHOJOrHs. 3HAaYeHHUE
HBOJIIOIIMOHHON TEOpUU B POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpanuu

IToptpersr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kroswe, Y. apBun, C. C. UerBepukos, 1. . llImansraysen, . Xonugein, /. K.
benses.

Tabmuer u  cxembl: «Cucrema xuBoi npuponasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJICHN y pacTeHuil W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapripyrta nyremecteus Y. lapsuna», «Haxoaku Y. lapBunay, «@opmbl 00pHOBI
3a cymectBoBaHue», «llopoasl romyoeit», «MHorooOpaszue KyJlbTypHBIX (popm
KanycTbl», «[lopoabl JOMaIIHUX )KUBOTHBIX», «Cxema 00pa3oBaHuUsi HOBBIX BUJIOB
(mo Y. HapBuny)», «CxeMa COOTHOIICHUS JBWXKYIIMX CHUJI SBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPUH 3BOJIFOLIUNY.

Tema 2. MUKPO3BOIIOLMSA U €€ Pe3yJIbTATHI

[TonynAuus Kak 3JIeMEHTapHas €IWHULIA 3BOJOLMH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETHYECKOro pa3HooOpa3us M CTPYKTypbl Homyssnuil. V3meHenue
reHooHJa TOMyJSIUMU KaK d3JIEMEHTApHOE JBOJIOIMOHHOE sIBIIEHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

OneMeHTapHble (PaKTOphl (JIBMXKYILKUE CHUJIBI) 3BOJIONMUA. MyTallMOHHBIN
mpouecc. KomOunaTuBHas wu3MeHuuBOCTh. Jlpelid TeHOB — ciydaiiHble
HEHANpaBJICHHbIE M3MEHEHMsI 4YacToT aenedl B mnomyisuusax. ekt
ocHoBarenss. Iggexm Oymouinounozo eopaviwika. CHUdMCEHUE 2eHEeMUYecKO20
pasnooopaszus: npuyuHvl u cireocmeus. Ilpossenenue aghghexma Opeiigha 2enos 6
oonvwiux U marelx  nonyrayuax. Murpauuu.  M3omsuMs  momyJsiuil:
reorpadudeckas (MpocTpaHCTBEHHAs ), OMoJIorudecKas (pernpoayKTUBHAS).

EcrtecTBeHHbIl 0TOOp — HanpaBisoomui  (akrtop sBomonuu. Dopmel
€CTECTBEHHOT0  OTOOpa:  JIBWXKYIIMM, CTAOWIM3UPYIOIIUNA,  pa3pbIBArOLIUI
(mu3pynTtuBHbiii). [TonoBoit 0TOOp. BO3HUKHOBEHHE W 3BOJIOLUS COLIMAIBHOTO
NOBEJCHUS JKUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHU3MOB  KaK  pe3ydbTaT  MHUKPOIBOJIOLUU.
Bo3HuKHOBEHHE  MpUCNOCOOJIEHUWH y  Opranu3sMoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl npucnocobieHuit y OpraHu3MoB: MOp(oIoruyecKkue,
¢busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIHHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.



Bun, ero kputepum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpodBotou. M3omsauus — kinrodeBoil ¢akrop BupooOpazoBanus. [lytu u
CIIOCOObI BUJ1I000pa30BaHUS: aJUIONaTPUUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monurIonIU3aIMS,
rubpuanzanus). JJIMTeTsHOCTh BOIOIMOHHBIX MPOIIECCOB.

Mexanuzmbl (OpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BOMIONMOHHONM  OHWOJOrMKM B pa3pabOTKe Hay4YHBIX METOOB
coxpaHeHHsi OMopazHooOpazusi. MUKPOIBOJIONUS U KOIBOJIIOIUSA MMAPA3UTOB U UX
x03s5ieB. MexaHu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEW.

JdemoHcTpanuu

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

Tabmuuer 1 cxembl: «MyTalMoHHAs W3MEHYHBOCTHY, «llomynsmuonHas
CTpYKTypa Buaa», «Cxema MmposiBieHus 3akoHa Xapau—BaitnOepra», «/IBmwkyiue
CWJIbl ABOJIIOLUNY, «DKOJIOrHMYECKass M30JS1usl MOMYJIALUA ceBaHCKON (openny,
«l'eorpaduueckass M30JSIUSL  JIMCTBEHHMIIBI CHOUPCKOW M JTIMCTBEHHUIIBI
naypckoity, «[lomyasiiiuoOHHbIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U XKEepTB», «Cxema
JICHCTBUSL €CTECTBEHHOTO O0TO0O0pa», «®PDopMbl OOpPHOBI 3a CYIIECTBOBAHUE,
«MupycTpuanbHblii Menanu3my», «KuBble nckomnaembiey», «II0OKpOBUTETHCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnatornias OKpacka KUBOTHBIX),
«Dumzuonornueckue anmantanun», «lIpucrmocoOIEHHOCTh OPraHU3MOB U €&
OTHOCHUTENBHOCTBY, «Kputepun Buna», «Bunbl-nBoiHUKN», «CTpyKTypa BUIa B
npupose», «CrnocoOsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BUIOB JaHABIIIEH», «IDKOJIOIMYECKOE BUI000PA30BAHUE BHJIOB CHHHID,
«Ilomumnousl pactenuity, «KamycrHo-penednsiii THOpUI.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTHIL U
3BEepell C MpUMEpaMH Pa3IMYHBIX TMPUCTIOCOOTICHUM, 4Yydena MNTHUI] U 3Bepei
pa3HbBIX BHJIOB, TrepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3TUYHBIMH CIIOCOOAMH.

JlabopaTtopnass paGora «BbisiBIeHHEe HW3MEHUYHMBOCTH y 0CO0€ OJHOTro
BUJIA».

JlabopaTtopnass  paGora  «llpucnocoOiieHuss  OpraHu3MOB U UX
OTHOCHUTEJIbHAS 11eJIeCO00Pa3HOCThY.

Jlabopatopnass pabora «CpaBHeHHUE BHJIOB IO MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. MakpodBosiouus 1 eé pe3yabTaTrhbl

Mertonasl u3ydyeHHsT MakposBoionuu. [laneoHTonornueckue  METObI
u3ydeHus: osBoionuu. [lepexomubie QopMbl U (PUIOTEHETHUYECKHE  PSAJIBI
OpraHU3MOB.



buoreorpapuueckue Metonsl u3ydeHus sBomonuu. CpaBHEHHE (IIOPHI U
(dayHpl MaTepukoB U OCTpoBOB. buoreorpaduyeckue obnactu 3emun. Buuabl-
SHAEMUKHU U PEIIUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(OIOrNYECKUE METObl H3yUEHHUS
BONIIOLMHU. ['€HeTMYecKue MEXaHWU3Mbl 3BOJIOLMHM OHTOI€HE3a W IOSBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPraHBL.
PyaumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMUYECKHE W  MaTeMaTUYEeCKUE  METOJbl  H3YUYEHHUS  HBOJIIOLUU.
['omonornynsie reHbl. COBpPEMEHHbBIE METOMABI TOCTPOCHHS (PUIOTEHETHUECKUX
JEPEBHEB.

XpOMOCOMHBIE MyTallUX U HBOJIIOLUSI TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuia) 3BOMOIUU. [IpuHyun cmenvl QyHKYuUl.
HeoOpatumocTs 3Bomonuu. AnantuBHas pajuanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLINH.

JdemoHcTpanuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, 3. ['ekkens.

Tabmuier 1 cxembl: «DUIOTEHETUUECKHUIN PAJT JOMAIN», «APXEONTEPHUKCY,
«3Bepo3yoOble  smepb»,  «Creronedansy,  «Punnoduts»y,  «CemMeHHBIE
nanopoTHUkW», «buoreorpapuueckue 30HbI 3emun», «/lpeid) KOHTHHEHTOBY,
«Penukte», «HadanpHble cTaauu 3MOPUOHAIBHOIO PAa3BUTHS IO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHBIE W aHAJIOTMYHBIE OpraHbl», «PyaumMeHThD),
«ATaBU3MBI)Y, «XPOMOCOMHBIE HA0OpHI YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIE
HaIpaBJIeHUs IBOJIIOIUNY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJIIOLIHI.

OOGopynoBaHue: KOJJIEKIIMU, repOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl NPOUCXOXKIAEHUS >KU3HM Ha 3emie. AOuOreHes H
naHcrepmus. [JoHayyHble IPENCTaBICHUAS O 3aPOKJICHUU KU3HU (KPEamOHU3M).
['mnoTe3a NOCTOAHHOTO CaMO3apOKICHHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxaeHue sXxM3HU U aCTPOOUOJIOTHSI.

OcHoOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLUH. [InanerapHas
(reosoruueckasi) SBOJIONUSA. XHMHYECKas OHBOIIONMSI. AOHOTCHHBIM CHHTE3
opraHnyeckux BeniecTB U3 Heoprannueckux. Ompir C. Mumiepa u I'. IOpu.
O6pazoBanue mnoauMepoB U3 MoHOMepoB. KoamepBaTHas rumnoteza A. .
Onapuna, runore3a nepBuaHoro OynboHa J[k. XonaeiHa, reHeTuyeckas TMInoTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «wmupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.



Uctopuss 3emnu u meroasl €€ wu3ydyeHus. lckomaemble OpraHuYecKue
ocratku. ['eoxponHonoruss u e€ wmeronbl. OTHOcUTENbHAsT U aOCOJIIOTHAs
reoxpoHoJiorusi. ['eoxpoHosiornyeckas mKajia: 30Hbl, 3Pbl, TIEPUOIbI, FTTOXH.

Hadvanbubie sTanbel opraHndeckod »BodonMU. [losBiaeHHe u 3BOTOIUA
MEPBBIX KJIETOK. DBOMIONUS MeTabonn3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKN KaK aHAJIOr MEPBBIX HA 3eMiie COOOIIECTB.
CrpomaTtonuTtsl. [TpokaproThl U 3YKapUOTHI.

[IpoucxoxneHne 3ykapuoT (CUMOMOreHe3). DBOIOIMOHHOE MPOUCXOXKICHHE
BUPYCOB. [IponcxoxneHne MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATalbl ABOJIONMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(dO3b
pacrtennii. Bpixox pacrenmii Ha cymry. llosBiieHMe CHOpPOBBIX pacTEHHU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxoxaeHue [BETKOBBIX
pacCTECHUH.

OcCHOBHBIEC ATambl 3BOJIONUHU >KUBOTHOTO MHpa. OCHOBHBIE apoMOp(o3b
KUBOTHBIX. BeHackas ¢ayna. KemMOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX
TunoB. [lepBbie XxopaoBbie )KUBOTHBIE. JKHU3Hb B BOJI€. DBOJIOIUS MO3BOHOYHBIX.
[Ipoucxoxnenne ambubuii u pentwimil. [IponcxokaeHHE MICKONMUTAOININX U
ntuil. [lpuHnun kimrodeBoro apomopdosza. OcBoeHue OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pazputne xu3HM Ha 3emje MO ’paM U MepuojaM: apxel, MpPOTEPO30i,
najgeo3ou, Me3030M, KaiHo3o0i. OOmias  XapakTepucTHKa  KiIuMara W
reoJIOTUYECKUX TMpoleccoB. [losgBIeHHE M pacUBET XApaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycliOBUs U BIMSHUE HA Fa30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BbIMUPaAHHSI — 3KOJOTHUYECKHE KPU3UCHI ITpouuioro. IlpuunHsl u
CJIEICTBUSA MAacCOBBIX BbIMHUpaHUl. COBPEMEHHBIM 3KOJIOTMYECKUI KpPHU3UC, €r0
ocodenHoctu. [Ipobnema coxpaneHus: 6nopazHoodpas3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHUunbel Kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbl OPraHU3MOB.

JdeMoHCTpanuu

[Toptpersr: ®@. Penn, JI. Cnamutanuanu, JI. Ilacrep, 1. . Meunukos, A. .
Omapun, JIx. Xonaenn, I'. Ménnep, C. Munnep, I'. IOpu.

Ta6muier n cxeMbl: «Cxema omnbita @. Penny, «Cxema omnbita JI. [Tactepa mo
U3YUYEHUIO CaMO3apokJeHus xu3Hu», «Cxema ombita C. Munepa, I'. FOpwn»,
«JTanbl  HEOPraHWYECKOW  JBoMOUAM»,  «l['eoxpoHoslorMyeckas  mIKajiay,
«HayanbHble 3Tanbl OpraHUueckoi »BomoLUN», «CxemMa o0pa3oBaHUSI DYKAPUOT
nyTéM cumoOnoreHeza», «Cucrema XKuBOW TpUpoAb», «CTpoeHuE BHUPYCAY,
«Apomopdosbl  pactenuity, «PunnopuThY, «OIHOKIETOYHBIE BOIOPOCINY,
«MHoOroxkierounsle Bogopocin», «Mxwu», «llamopotHukm», «l omoceMeHHbIE



pacteHusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupa», «Apomopdosbl XKHUBOTHBIX», «lIpocteitmme», «KumeunonoaocTHbiey,
«IInockue YEPBUY, «YUIEHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJHBIEY,
«IIpecmbikaromuecsy», «lItuusy, «Mnekonuraromue», «Pa3Butne Xu3HM B
apXeuckom spey», «Pa3BuTHE KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTre KU3HU B
[1aJIE030MCKOU 3pe», «Pa3BuTre )XU3HU B ME3030UCKOU 3pe», «Pa3BuTue Xu3Hu B
KaltHO30MCKOM 3pe», «COBpeMEHHasi CUCTEMa OPraHUYECKOTO MUPaY.

OGopynoBanue: TepOapuud pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BJIaKHbIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJEThl I[IO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl U 3BEpew,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HMCKONAEMBIX, MYJSKHM OPraHUYECKHX
OCTaTKOB OPraHU3MOB.

Bupryansnaa  sabopatopnasi  paGora «MojenupoBaHUE — ONBITOB
Mumiepa—tOpu 1o u3y4eHuo abMOreHHOTO CUHTE3a OPraHMYEeCKUX COCIMHEHUN B
MIEPBUYHON aTMocdepey.

JlaGoparopHasi padora «/3ydyeHue W ONMCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3ydeHne O0COOCHHOCTEM CTPOCHHS pPacTEHUM
Pa3HBIX OTACIIOBY.

IIpakTnyeckas padora «/3yyeHue ocOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AHTPOIOTeHe3

Paznensl 1 3agaun aHTPOMOIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHoBieHHE TIPEACTABICHUM O IMPOUCXOKICHHM YeEJIOBEKa. PenmnrmnosHsie
BO33peHMs1. COBpEMEHHBIE HAYYHBIE TEOPHH.

Cx0ACTBO YenoBeKa C KUBOTHBIMU. CUCTEMATHYECKOE MOJI0KEHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA €  JKMBOTHBIMHU:  CPaBHUTEJIBHO-
MOp(OIOTHYECKHE, AMOPHUOJIOTUYECKHE, (hU31M0I0r0-0MOXUMHUUECKHUE,
noBesieHueckue. OTanyus 4elnoBeKa OT )KUBOTHBIX. [IpAMOX0XKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra M BTOPOW CUTHAIBHOM
CUCTEMBL.

JBroxymue cuibl (pakTopbl) aHTPOIOreHe3a: OMOIOIrMYECKUE, COLIMATIbHBIE.
CooTHolieHrne OMOIOTMUECKUX U COLMANIBHBIX (DAKTOPOB B @HTPOIIOTEHE3E.

OcHOBHBIE CTaAMM aHTpoIoreHe3a. PaHHue 4venoBeKoOOpas3Hbie 00E3bsHBI
(IpOKOHCYIIBI) U paHHUE MMOHTHIBI — OOIIME MPEJKU YET0BEKOOOPa3HbIX 00€3bsH U
JT0e. ABCTPAIONUTEKN — JBYHOTHE NPEAKH JIIOAEH. UeIOBEK yMeIbId, MEepBbIC
M3TOTOBJIEHUS OPYAHM TpyAa. UenoBek MPsIMOXOMSIIMNA U MEPBBIA BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YemoBek reimenbOeprckuii  — oOmUNA  TIPEAOK
HEaHIEPTaJIbCKOr0 YEJIOBEKa U YEJIOBEKAa pa3yMHOro. UenoBeK HEaHIEepPTaJbCKUI



KaK BHJI JIIOJEH XOJIOJHOTO KiauMaTa. YeloBEeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKUW YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a Tpenenamu AQpuku.
[TanmeoreneTrka U NajaeoOreHOMHUKA.

DBOJIOLHS COBPEMEHHOrO 4enoBeKka. EcTecTBeHHbI OTOOp B MOIMYJISIUAX
yeyoBeka. MyTanMoHHBIN Tporiecc U moiaumopdusm. [lomynsinuroHHBIE BOJHBI,
npeid reHoB, murpanus U «3GQPeKT oCHOBATENS» B MOMYJISIHIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. Ilonarne o pace. bompmme pacel: eBporeongHas
(eBpaswmiickasi),  aBCTpaJO-HErpouJHAs  (PKBATOpUAJbHAs),  MOHTOJOWAHAsS
(a3uarcko-amepukaHnckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  yenoBeueckux — pac.  HaydHas  HECOCTOSATENBHOCTH — pacus3Ma.
[IpucnocoONIeHHOCTh YeNOoBEKa K pa3HbIM YCJIOBHUSIM OKPYXKAIOIIEH Cpepbl.
Bnusaue reorpaduueckoit cpeapl W Apeiida reHOB Ha Mopdororuto u
(U3HOJIOTHIO YeTIOBEKA.

MexaucuuIuiMHapHble  MeToAasl B (u3uueckol  (OMOJOrHYecKom)
AQHTPONOJIOTMM.  OBOJIOLMOHHAS  AHTPOIOJOTHS W IAJCOAHTPONOJIOTHS
YeJIOBEUECKUX NOMyssiuui. buoconuanbHble HMCCIEAOBAHMS MPUPOJIBI YEIOBEKA.
HccnenoBanrie K03BOTIONUH OMOJIOTMYECKOTO M COLIUATBLHOTO B YEJIOBEKE.

JdemoHcTpanuu

IToptpersr: Y. lapBun, JI. Jluku, . 4. Pornnckuii, M. M. I'epacumos.

Tabmuier 1 cxembl: «MeToIbl aHTPOIIOJIOTUHY, «I 0JIOBHOM MO3T YeIoBEKay,
«YenoBekooOpa3ubie 00€3bsHb», «CKeleT 4YeloBeKa M CKEJeT I[IUMITaH3e»,
«PynMMEHTBI 1 aTaBU3MbDY, «/IBHKYIIUE CHIIBI AaHTPOIIOTEHE3a», « IBOJIIOLUOHHOE
IpEBO  4enoBeKa», «ABcTpamonuTexk», «UYemoBek  ymensli», «YenoBek
NpSIMOXOIAIINIY, «JleHncoBCckui denoBek» «Heanaepranbip», « KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITanbl SBOJIOIUYU YEIOBEKA», «Packl UeoBeKay.

O6opynoBaHue: MyJSDKM — OKAMEHEJOCTeH, MpeAMETOB MaTepuaibHOU
KyJbTYypbl IpPEAKOB 4YeJlOBeKa, penpoaykuuu (dororpadum) KapTuH C
MUDOJTOTHIECKUMHU W OHONEHCKMMH CIO)KETaMH TPOUCXOXKICHHS UEJIOBEKa,
¢dboTorpaduu HaxoI0K UCKOMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEINb
yeperna 4YeJoBE€Ka M 4eperna IIMMIIAH3€, MOJENb KHUCTH YEJIOBEKa U KHUCTHU
HIMMITaH3€, MOJENH TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOCHHOCTEH CTpPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTueckas padora «/3yyeHue 3KOJIOTMUECKUX aJanTalui YeTOBEKay.



Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIECHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM € OKPY KAKLIeH cpeaou

3apoxaeHre U pa3BUTHE dKojoruu B Tpyaax A. I'ymbonbpara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3amaun
sK0J0THH. CBSI3b 3KOJIOTUU C JPYTUMH HAYKaAMH.

Mertonbl skosoruu. IloneBble HabOmO/EHUA. DKCHIEPUMEHTHI B JKOJOTHUHU:
NpUpOJHbIE W JabopaTopHbie. MojaenupoBaHue B SKOJOTMH. MOHHUTOPUHT
OKpY>Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00aIbHBIM.

3HaueHUE DOKOJOTMYECKHUX 3HAHWUW [  4YeJOBeKa. DKOJOTHYECKOE
MHUPOBO33pPEHUE KaK OCHOBa CBsI3el uesoBeuecTBa ¢ npupoaoi. dopmupoBanue
AKOJIOTHYECKOMN KYJIbTYPhI U SKOJIOTHYECKON rpaMOTHOCTH HACEICHUS.

JleMmoHCcTpanumn

IToptpetsr: A. I'ym6oasar, K. ®@. Pynee, H. A. CeseprioB, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxemsbl: «Pa3znensl skonorum», «MeTtonbl 3kojgorum», «Cxema
MOHUTOPHUHTA OKPY>KAIOLIEH CPEIbI».

JlaGopaTopHas padora «3yuyenne METOJIOB AKOJIOTHYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJiornyeckue (paKkTopbl U 3aKOHOMEPHOCTH UX naencTBus. Kiaccudukanus
HKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHYECKHUE, aHTpororeHHsie. O0mme
3aKOHOMEPHOCTH JEHCTBHUS 3KoJornueckux ¢akropon. IIpaBmno munumyma (K.
npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBI.

AOGuotnueckue ¢dakTopel. CBeT Kak »3Kosorudeckuit ¢dakrtop. JlelicTBue
Pa3HBIX YYAaCTKOB COJHEYHOT'O CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHM M >KMBOTHBIX II0 OTHOIIECHHIO K cBeTy. CHUTHajbHas poJib CBeETa.
DoTOonEepHOaU3M.

Temneparypa kak skonorudeckuii daxrtop. JleiictBue TemmepaTypsl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OpPTraHU3MBI.

Bnaxnocts kak skonorumdeckuil ¢akrop. IlpucnocoOnenuss pacteHuid K
Mo/I/Iep ka0 BogHOTrO Oananca. Kimaccudukanust pacTeHHil MO OTHOIICHHUIO K
Bozie. [IpucnocoOaeHus sKUBOTHBIX K U3BMEHEHHIO BOJAHOIO PEXUMA.

Cpenpl oOuTaHUsI OPraHM3MOB: BOJIHAsl, HA3€MHO-BO3yIITHAs, MOYBEHHAs,
ryOMHHAsT ~ TMOJNOYBEHHAsl, BHyTpuopranuaMeHHas.  DU3HMKO-XMMHYECKHE
0COOEHHOCTH cpen oOuTaHus opraHu3MoB. [IpucrmocoOieHuss OpraHu3MoB K
KU3HU B Pa3HbIX Cpeaax.



buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJu4Hbie PUTMBL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUU KU3HU.

Kusnennsle @opmbl opranu3zMoB. lloHsTe o Ku3HEHHOW (opme.
XKuznennsie GopMbI pacTEHUM: JEPEBhs, KyCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHUE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OUOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pasa >KU3HH.

buotnueckue (akTOpBHL. Bunpl  OMOTMYECKMX ~ B3aUMOJEHCTBHIAL:
KOHKYPEHLIUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapazutusm, koonepanus,
MYTYyaJu3M, KOMMEHCAIN3M (KBapTHUPAHTCTBO, HaxyieOHU4YecTBO). Hetpoduueckue
B3auMOJieHcTBUSL  (Tommyeckue, (opuueckue, dadpudeckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B CpEAe
obutanus. [IpUHIINT KOHKYPEHTHOTO UCKIIOUEHHUS.

JdeMoHCTpanuu

Tabmuiel u cxembl: «Okosiorudeckue (aktope», «CBETOBOU CIEKTpPY,
«OKOJOTMYECKUE IPYMNIbl )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TemIoKpoBHbIE
XKUBOTHBIE», «XOJOJAHOKPOBHBIE 3JKUBOTHbIE», «DHU3MONOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl o0OUTaHHUS OpPraHU3MOBY», «bBHOJIOrHYECKHUE PUTMBDY,
«Kusnennole  Qopmbel  pactenmit», «KuzHeHHble  (GOPMBI  KHUBOTHBIXY,
«JKOCUCTEMA MUPOKOJIUCTBEHHOTO JIECA», «IKOCUCTEMA XBOMHOIO Jiecay, «llenun
MATaHUS), «XHIMHAYecTBO», «llapasutusm», «KoHkypeHmus», «CuMOH03»,
«KoMMeHcanuzm.

O6opynoBaHnue: repOapuu pacTeHUNW U JKUBOTHBIX, MPUCTOCOOJIEHHBIX K
BJIMSHUIO Pa3UYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOMBBIX,
TEHENNIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOMBBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUSI, TepOapuu U KOJUICKIIMHU TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesa NTULl U 3BEpei, repOapuu
pacTeHuil, OTHOCSIIMXCA K THUrpoguram, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHusl JTaHHBIX TPYIII, KOJJIEKIIMHA KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUW M IKUBOTHBIX, OOJIAAIOMIUX YepTaMu
MPUCIIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUM KU3HU, repOapuu u
KOJUIEKIMM PACTEHH M >KUBOTHBIX PAa3IUYHBIX >KM3HEHHBIX (DOpPM, KOJUIEKIHMH
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOJCHCTBUSX.

Jlabopatopnass padora «BbisBiIeHHE MNPUCTIOCOOJICHUM OPraHU3MOB K
BIIUSIHUIO CBETAY.

JlaGopaTtopnasi paGora «BbIsiBIeHHE TMPUCIOCOOJCHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD».

JlaGopaTopHasi paGora «AHATOMHUYECKHME OCOOCHHOCTH PpACTCHHH U3
Pa3HbIX MECT OOUTaHUS.



Tema 8. Ikos10rusi BUA0B U NONMYJISILIM A

DKOJIOTHYECKHE XapaKTepUCTUKU NOMYJIALINH. [Homynsiiust Kak
Oouosiornyeckas cucteMa. Poib HEOMHOPOAHOCTH Cpelibl, (U3MUECKUX OapHEPOB U
0COOCHHOCTEM OMOJIOTHM BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPbI
nonyysiuid. OCHOBHBIE TIOKa3aTeNW MOMYJISIIUU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasT W TMOJOBasg CTPYKTypa, pOXKAAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALTHSL.

DKOJOTHYECKAs CTPYKTypa nomyJisiuud. OLEeHKa YMCICHHOCTH MOIMYJIAIUN.
JluHaMKKa TOMyJSINUUA U €€ peryiisnus. buoTuyeckuil moTeHUUan MOMYJISIUY.
MopenupoBaHue JUHAMHUKHU NOMyJsiuud. KpuBbie pocTa YMCIEHHOCTH MOMYJISIIUY.
KpuBbie BbDKMBaHMS. Perynsanuss 4UCICHHOCTH MOMYJALUN: pojib (PaKTOpOB,
3aBUCAIINX U HE 3aBUCSIINX OT IMJIOTHOCTH. DKOJOTHUYECKUE CTPATETUN BUIOB (T- U
K-ctparerun).

[Tonarne o0 sKoJOTMYECKON HUIEe BHaa. MecTtooOuTanwe. MHOTOMepHas
Mozenb 3kojiornueckon Humm [x. WM. XarumHcona. Pazmepbl 3KOJIOTHYECKOMN
HuM. [loTeHnmanpHas U peaau30BaHHAS HUILIM.

Bun kak cucrema nonynsumil. Apeansl BUAOB. Buabl U UX JKU3HEHHBIC
CTpaTeruu. JKOJOTMYECKUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTH TOBEJACHHUS W MUrpalMil >KUBOTHBIX. buosornueckue
VHBA3UU YyKEPOJAHBIX BUJIOB.

JdemoHcTpanuu

[Toprper: [Ix. . XaTynHCOH.

Tabmuiel M cxeMbl: «ODKOJOTUYECKHE XapaKTePUCTUKU  MOIMYJISIHI,
«IIpocTpaHcTBEeHHass  CTpyKTypa momyasiuun», «Bo3pacTHble  mupamMubl
nonyysiqun», «CKOpPOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3iIMuYHbIMU
opranuzMamMun», «Mogeinb skosiorndeckor Huimu [x. M. Xatuunconay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlabopaTtopnass  pabora  «lIpucnocoOneHus ceMsstH  pacTeHHHl K
pacCeseHUuIO».

Tema 9. DK0JI0TrHA COOOIECTB. JKOJOTHYeCKHE CHCTEMBI.

CooOmectBa opranu3MoB. buonieHo3 u ero crpykrypa. CBs3M MeEXIy
OpraHu3MaMH B OMOLIEHO3E.

OxocucteMa Kak oTkpbiTasi cucrema (A. JIx. TeHncnu). DyHKUHOHAIBHbBIE
OJIOKM OpraHu3MOB B JKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u ceTd. AOUOTHUECKHE OJIOKH
skocucteM. [1ouBbI U Wikl B 3kocucTemMax. KpyroBopor BEmeCcTB U MOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTelnu  dKocucTeMbl. buomacca u  mpomykuws.
DKOJIOTHYECKHE TUPaAMUIbI YUCel, 0MOMAacChl U SHEPTHUH.



Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Puyxmyayuu.
HampaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykileccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOTEHHbIE BO3JEHCTBUS Ha
cykueccuu. KnmnmakcHoe cooOiiectBo. bruopasHooOpasue 1 mojiHOTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBL. JKOCUCHEMbl 03EP U peK. DKOoCUCmemMbl Mopeu U
oKeano8. Ixocucmemvl MYHOp, 1€cO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ATrposkocucTema. ArponeHos3. Pazmuumns
MEK]ly aHTPONIOTEHHBIMH U MPUPOJHBIMU SKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas
bnopa u dayna. CuHaHTpomu3alusi TroOpoJcKoi ¢ayHbl. buonoruueckoe u
X03UCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OPTaHU3MOB B
aKkocuctemax. Ponb xackaonozo sghghexma u 6udos-30ughuxamopos (Kiurouesvlx
61008) 6 hyHKyuoHuposanuu s3xocucmem. IlepeHOC IHEPTUM U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIUN U 3KOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3JECHCTBUI.

Mexanusmol 8030elicmeus 3a2psA3HeHul  PAa3HbIX Munos Ha
CYOOP2aHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KONO2UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUSL.
MeTo0J10rus MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIMOT€HHBIX SKOCUCTEM.

JdeMoHCTpanuu
[Toptper: A. JIxk. Tencnn.
Tabmuuert u  cxembl:  «CtpykTtypa  OumoneHos3a»,  «OJKocucTreMa

IIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTeMa XBOMHOTO jeca», «DyHKIHOHAIbHbIE
IpyNInbl OPraHUu3MOB B 3KocucTeMe», «KpyroBopoT BEIIECTB B SKOCHCTEMEY,
«llenu nutanus (macTOUIHAS, NETPUTHAS)», «IKOJIOTHUECKAs] MUpAMUIa YUCEID»,
«IKoJIOTHYECKasi mupaMuia OMoMacchly, «IKOJOTHUYecKas MUpamMujia SHEPrUum»,
«O6pazoBanne 6onotay, «llepBuunas cykieccus», «BoccTaHOBIIEHHE Jeca MOCe
noxkapay, «JKOCHUCTEMa 03epay, «ArpoleHo3», «KpyroBopor BemecTB M MOTOK
SHEPruu B arpoueHosey, «[Ipumepsl ypOosKkocucTem.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUIl U
3Bepeid, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOIENb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTtopnasi paGora «M3yueHue pazHOOOpa3usi MEIKUX MOYBEHHBIX
YJIEHUCTOHOTHUX B PA3HBIX SKOCHCTEMAX).

IKCKYypcHsl «DKCKYpCHsl B TUIIMYHBIM OMOreorieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJO0JIbHBINA UM IOMMEHHBIN JIYT, 03€p0, OOJIOTO)».



IKCKypceusi «IKCKYpCHUsS B arpo3KOCUCTEMY (Ha MOJie WM B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000J04YKa 3eMIIHM, TJI€ CYIICCTBYET WIIH
CyIlleCTBOBaJIa KM3Hb. PazBuTHe npejcTaBieHuii o ouochepe B Tpygax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. O6aactu 6uochepsl u e€ coctan. Kupoe
BEILECTBO OHOC(hEphl U ero PyHKIUU.

3aKOHOMEpPHOCTH cyIiecTBoBaHusl orocheprl. OcobeHHocTu GMocdepbl Kak
rio6abHOM 3K0cUCcTeMbl. JnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOTr€OXMMHUYECKUE LUK (YIriieposia, a30Ta). PUTMUYHOCTD SIBICHMIM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEILIAHHbIEC U IIHNPOKOJIMUCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPONTUYECKHE JIECa, BRICOKOTOPhs. KiuMar, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHINANIA U
onochepHbIX QyHKIIHA.

JdemoHcTpanuu

IToptpetsr: B. . Bepranckuii, 3. 3rocc.

Tabmuuer u cxemol: «I'eocdepsr 3emum», «KpyroBopor asora B mpupojie»,
«KpyroBopot yriepoga B mpupone», «KpyroBopoT Kuciopoga B MPUPOIE»,
«KpyroBopoT Boabl B mpupojae», «OcHOBHbIE OMOoMbl cymmny, «Kinmarnueckue
nosca 3emnm», «TyHapay», «Takra», «Cmemannbeii gec», «LLIMpokoaucTBEHHbIM
necy, «Ctenby, «CaBanHay, «IlycTbiHsay, « Tponrueckuii gecy.

O6opynoBanue: repbapuu pacTeHUI pa3HbIX OMOMOB, KOJIEKIIUU >KUBOTHBIX.

Tema 11. YestoBek M OKpPY:KAOLIAS Cpea

OKOJIOTUYECKHE KPU3UCBl M WX IPUYMHBL. Bo3xeicTBhe YenoBeKa Ha
ouocdepy. 3arps3HeHHe BO3AYyIMIHON cpenbl. OxpaHa BO3ayXa. 3arps3HCHHE
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOT€HHOE BO3JECUCTBAE HA PACTUTEIBHBIA M KUBOTHBIM MHp. OXpaHa
pPacCTUTENBHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLHUIBI OXPaHbl MPUPOJBIL.
Kpacubie xuuru. Oco0o oxpansembie mnpupojnbie Tepputopun (OOIIT).
borannueckue cajipl 1 300J10THYECKUE TTAPKU.

OCHOBHbIC TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI UYEJIOBEYECTBA U MPUPOJBI.
PanmonanpHOoe  OpHUPONOMOIB30BAaHUE U COXpaHEHHE  OHMOJIOTMYECKOTO
pazHooOpasust 3emun. OOIIME 3aKOHOMEPHOCTH TJI00ATbHBIX 3KOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUS.



Pa3BuTHEe METOJOB MOHUTOPWUHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle UCCIe008aHUsI nepexoda K pecypcocbepezaroujeli U
KOHKYDEHMOCnocooHou  oHepeemuke.  buonocuveckoe  paznoobpasue  u
ouopecypcol. Hayuonanvuvle ungopmayuonuvle cucmemvl, odecneuusaroujue
00Cmyn K uH@opmayuu no cOCMoAHUI0 OMOeNbHbIX U008 U dKocucmem. OcHosbl
aKopeadbunumayuu dKocucmem U cnocobos 60pvOLL ¢ OUONOBPENCOCHUAMU.
Pexoncmpyrkyusa mopckux u HazemMHvIX IKOCUCTEM.

JleMmoHCcTpanumn

Tabmuubr w  cxembl:  «3arpsisHeHHEe  atMoc(epb»,  «3arpsi3HEHHE
ruapochepbl», «3arpszHeHue 1ouBb», «llapHukoBbii  3ddexT», «Ocobo
OXpaHseMbIE TIPUPOHBIC TEPPUTOPHUI», «MOIETHN YIIPABIIEMOTO MUPAY.
O6GopynoBanue: (ororpaguu OxpaHsSEMbIX pPaCTeHH U KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuu, KpacHoW KHUTH peruoHa.



2. INTAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOT'PAMMBI
ITO BUOJIOI'MU HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOyYaroIIMMHUCS TPOrpaMM CpeIHEero ooOIero o0pa3oBaHUsl: JUYHOCTHEIE,
METanpeIMETHBIC U MPEIMETHBIE.

B cTpyKType TMYHOCTHBIX PE3yIbTaTOB OCBOCHHMS MPOrpaMMbl IO OUOJIOTUH
BBIJICJICHBI CIIEAYIOIINE COCTABJISIFOIIUE: OCO3HAHHWE OOYYAIOIIMMUCS POCCUICKOMN
IPAKIaHCKON HJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOINpPEACNICHUI0, Haiuuyue Mmomusayuu K OOy4EHUI0  OHOJIOTHUH,
yeneHanpasienHoe paszeumue BHYTPEHHUX YOEKICHUW JMYHOCTH HA OCHOBE
KIJIFOUEBBIX IIEHHOCTEW M MCTOPHUYECKUX TPATUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O00YUAIOIIUXCS PYKOBOJICTBOBATHLCA B CBOEH
JIESATEIbHOCTU 1I€HHOCTHO-CMBICTIOBBIMU ~ yCTAHOBKAMH, NPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  OOpa3OBaHWs, Haluuue  NPABOCO3HAHUS  DKOJOTUIECKOMN
KYJIBTYPBI, CNOCOOHOCMU CMABUMb TIETTN U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOTPaMMBbI MO OUOJIOTHH JTOCTUTAIOTCS
B EJIUMHCTBE Y4YeOHOM M BOCHHUTATEIBHON JESITEIHLHOCTH B COOTBETCTBUU C
TPAIULUOHHBIMA POCCUICKUMU COLIMOKYJIbTYPHBIMU, HICTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT MpOIECcCaM CaMOIO3HAHUS, CAMOBOCIUTAHUA MU
CaMOpa3BUTHUS, PA3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTH3MA U
YBOKEHUS K 3aKOHY U MPABOIOPSAIKY, YETOBEKY TPyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OEpPEKHOTO OTHOIICHUS K KYJIbTYpPHOMY HACIEAHIO |
TpagulUMsIM MHOTOHAallMOHaJIbHOro Hapoaa Poccuiickoit depepanuu, nNpupoae u
OKPY’KarOIIEU CpeELE.

JImyHOCTHBIE pe3yNbTaThl OCBOEHUA YyueOHOro mnpeamera «buomorus»
JIOJIKHBI OTPaXKaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXJIECHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHHUE >KHU3HEHHOTO
OMbITA U OMbITA ACSATEILHOCTU B MPOLIECCE peaau3allid OCHOBHBIX HaIlPaBIICHUI
BOCITUTATEJIBHOW JIESITEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YUYaAIOMIEroCs] KaK aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUKUCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIHMOHHBIX IpaB M OOS3aHHOCTEW, YyBa)KE€HUE
3aKOHA W IIPaBONOPSAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EATEIBHOCTH TIPU CO3IaHUU
y4EOHBIX MPOEKTOB, PEUICHUH Y4YEOHBIX U MO3HABATEJbHBIX 3a/1ay, BBIIOTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO TMO3MIIMI0 IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUWUTHIBAaTh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKACHUSMHU, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM IT0JI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIHLHOIO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB MPU OOCYKIEHUM CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JIESATEIIbHOCTH;

2) IaTPUOTUYECKOI0 BOCIIUTAHUS:

c(hopMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOH WUJICHTUYHOCTH,
aTPUOTHU3MA, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH II€pen
Ponunon, ropmoctu 3a cBOW Kpad, cBOO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO U IMAMATHUKAM IPUPOJBIL,
NOCTVXKEHUSIM Poccruu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHUE U
pa3BuTHE OWUOJOTUM, TOHUMAHUS 3HAYCHHS OHUOJIOTUM B TIO3HAHUM 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO O0IIECTBa;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO U 3amure OtedecTBa,
OTBETCTBEHHOCTh 32 €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O W MPUHUMATh OCO3HAHHBIE peIICHUs,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJUTEISAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccun;

4) 3¢TeTH4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYAs CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIECHUIH;



MMOHMMAHUE 3MOIIMOHAIBHOTO BO3/ICUCTBUS KHUBOM MPUPOJILI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
3MOIMOHAJIBLHOIO 0JIaronoJIy4Yns:

NOHMMaHUE W peanu3anus 370pOBOro U 0Oe30macHoro obpasza >KU3HH
(3m0poBO€  TIUTaHHWE, COONIIOJIEHWE TUTMEHUYECKUX TpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHSATUA M OTAbIXa, peryispHas ¢unyeckas
aKTUBHOCTBH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPHM3UUECKOMY U TICUXUYECKOMY 3/10POBbIO;

MMOHMMAaHWE I1IEHHOCTU TPaBUJ HHIWBUAYAJIBHOTO U  KOJUJIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHHME TOCIEACTBUN U HEMPHUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOIMYECKOM W COLIMAJIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3iuuHbIM cepam mpodecCHoHaTbHON AESTEILHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccud ©  Peau30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPAa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH II€JIeCO00pa3HOE OTHOIICHHE K TMPUPOJAE KaK HCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHWE YPOBHSI HKOJOTUYECKON KyJbTYphl: MPUOOPETEHUE OMbITA
IJITAHUPOBAHUSI TIOCTYNIKOB W OLEHKHM WX BO3MOXHBIX TOCJIEACTBUN IS
OKpY>KalOILIEN CPEbI;

OCO3HAHHME TJI00aJBHOr0 XapakTepa 3KOJIOTMUECKHX MpoOJeM M MyTed uX
pelieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TPU HU3YYECHUU OHOJIOTHH
3HAHMST W YMEHHUS TMPU PEIIeHUH MpoOJieM, CBSI3aHHBIX C PAIMOHAJIBHBIM
MPUPOONOIb30BaHUEM  (COONIOZAEHUE  TpaBWil  TOBEACHHS B INPUPOJIE,
HalpaBJICHHBIX Ha COXpPaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHCTEM, OHOChephI);



AKTUBHOE  HENpUITHUE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaKOUIEH
OPUPOAHOU Cpejie, YMEHHE MPOTHO3UPOBATh HEOJIArOMPUSTHBIE KOJIOTHYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIATh UX;

HaJIM4ue Pa3BUTOr0 3KOJOTHYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEeSATENTbHOCTU AKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABATEIbHOW, KOMMYHHMKATHUBHON M COLMAJIbHON
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOUN JIEATEIIBHOCTH SKOJOTHUECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKH M OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JUajore
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJIHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYJIbTYphl Kak CpeACTBa
B3aUMOJEHCTBHS MEXIY JIFOAbMU U MTO3HAHUSI MUPA;

MOHMMaHWe crneru@uKd OHOJIOTMM KaK HayKH, OCO3HaHUs €€ poJiu B
(dbopMUpPOBAHUM PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIE€JIO0CTHOTO
MpeacTaBlieHuss 00 OKpYXaloleM MHpPE KaK O €JIMHCTBE MPHUPObI, YEJIOBEKa H
oOmiecTBa, B IMO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpodsieM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJIOTUM JIsi COBPEMEHHOM IMBUIIM3AIIUU:
oOecrieuyeHus: HOBOTO YPOBHS PAa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBa, MOMCKa MyTeH BhIXOJa M3 III00ATBHBIX AKOJOTHUECKUX MPOOJIeM U
obecrieueHusi  mepexojla K  yCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUUW OMOJOTMYECKHUX 3HAHUM B IEJSIX
MOBBIIIIEHUS OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOM TPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydarommuxcs, GopMHUPYyEMOM
IpY U3y4YEHUU OMOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJIy4YaeMble 3HAHUS JUIsl aHajau3a M
OOBSICHEHUS SIBICHUW OKPYXKAIOMIEro MUpPA U MPOUCXOASANINX B HEM U3MECHEHH,
yMEHHUE JieJaTh OOOCHOBAaHHBIC 3aKJIOYEHHsS Ha OCHOBE HAay4HBIX (AKTOB H
MMEIOITUXCS JAHHBIX C IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BATh OHOJOTMYECKUE 3HAHMS IS
pemieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUAX;

OCO3HAHHUE LEHHOCTH HAYYHOH JAESTEIbHOCTH, T'OTOBHOCTH OCYILECTBISATH
MIPOEKTHYIO U UCCIIEA0BATENBCKYIO ACITEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEPHIBHOMY  OOpa30BaHHIO U
caM000pa3oBaHUIO, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHHWA 1O OWOJIOTUH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus
BKJIIOYAIOT: 3HA4YUMble 1711  (OPMHUPOBAHUS MHMPOBO33PEHUS OOyYarOIIUXCs
MEXTUCHUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPaXKaIOIINe
LEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHeUuPuKy METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, YHEPTrus, SIBICHHE, MPOIIECC,
CUCTEMa, Hay4YHbIM (akT, NPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCe/OBaHNe,  HaAOIIOJICHHE,  HW3MEpPEHHe, OKCIEPUMEHT U JIpyTHe);
YHUBEpCAJIbHbIE y4eOHbIC JeHCTBUS (IIO3HABaTeNbHbIC, KOMMYHHKATHUBHBIC,

PETYJIATUBHBIE), o0ecrieunBaroIme dbopmupoBanue GyHKIMOHATHHON
IPaMOTHOCTH ¥  COIIMAJIBHOW KOMIETEHIIMM OOyYaronuxcs; CIHOCOOHOCTh
00yJaronumxcs UCTIOJIh30BaTh OCBOCHHBIC MEXTUCIIUTUTMHAPHEIC,

MUpPOBO33PEHUYECKHE 3HAHMSI M  yHUBEpCaJbHble y4eOHbIE JEUCTBUS B
MMO3HABATEIbHOW U COMAIIBHON ITPAKTHUKE.

B pesynprate wu3yuyeHus OMOJOTMM Ha YPOBHE CpEIHEro 0OIIero
oOpazoBanus y oOydatomerocss OyayT chopMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCalbHble yUeOHbIE AEHCTBUS, KOMMYHUKATHUBHBIE YHUBEPCAIbHbIE YUEOHbBIE
JCUCTBUSI, PEryJIATHBHbIE YHUBEpCAJIbHbIE Y4eOHbIE JEHCTBHUS, COBMECTHas
JESATENBHOCTb.

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHMSI MPOrpaMMbl CPEIHEro OOIIero
00pa30BaHus JIOJKHBI OTPaXKaTh:

OBananenue YHHMBEpPCAJIbHBIMH y4eOHBIMU MO3HABATEIbHBIMHU
NEeUCTBUAMMU:

1) 0a30Bble JJOrHYecKHe TelCTBUS:

CaMOCTOATENbHO  (OPMYJNHMpPOBAaTH M aAKTyaJlU3UpOBaTh  MpoOJeEmMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOECHHWM 3HAHUW NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cuHTE3a, CpaBHEHUS, KilaccupuUKalu, 0000IEeH ), PACKPHIBATh CMBICI
OMOJIOTMYECKUX MOHATUN (BBIAEIATh UX XapaKTepHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3M C JIPYTUMH MTOHATUSAMH);

ONpENENSTh LEIU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JOCTUXKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSITEIIbHOCTU C IOCTABICHHBIMU LEJISIMU;

UCITI0JI30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObSICHEHUS (DAKTOB U SBJICHUM
YKABOM IPUPOBI;



CTPOUTH JIOTUYECKHE PACCYXKICHUs (MHIYKTUBHBIE, JEAYKTHBHBIC, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B PacCMaTPUBAEMBIX
SIBJIICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MO/ICITbHBIE cpencTtBa Uil TIPEACTABIICHHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIECHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TaKK€  MPOTUBOPEUMH  Pa3HOTO  pOJAa,  BBISIBJICHHBIX B Pa3IMYHBIX
UH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaTpiBaTh IUTAH PEIICHUS TPOOJIEMBI ¢ YUETOM aHAIM3a MMEIOITUXCS
MaTepHaIbHBIX 1 HEMATePUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B IEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
1IEJIIM, OLICHUBATh PUCKH TIOCIIEACTBUN JACATEIHHOCTH;

KOOPJIIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH )KM3HEHHBIX MTPOOIIeM.

2) 0a3oBbIe HCCIIEI0BATEIbCKHE 1eHCTBUSA:

BJIJICTh HABBIKAMH yUE€OHO-UCCIIEA0BATEICKOW M TPOCKTHOM EeATeITLHOCTH,
HAaBBIKAMHM  paspelieHus: MpoOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJOB PEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCITOJIB30BaTh PA3IMYHBIC BHUBI JICITEIBHOCTH 110 IIOJYYEHUIO HOBOTO
3HAHMS, €T0 HWHTEPHpeTalnH, MPeoOpa3OoBaHUI0 U TNPUMEHEHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX U COIMATIbHBIX TPOEKTOB;

(dhopMHpOBaTh HAYYHBIN TUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHECH,
KIJTFOUEBBIMHU MTOHSATUSMHU U METO/IAMH;

CTaBUTh W (HOPMYIUPOBATh COOCTBEHHBIC 3a7aydl B 00Opa30BaTEIBHOM
JESTENbHOCTU U KU3HEHHBIX CUTYAIUsX;

BBISIBIISATh NIPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ pEIICHUs, HaXOAUTh apTyMEHTHI IS JIO0Ka3aTelIbhCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHNUS,

aHANMM3UPOBATh TOJNIYYCHHBIE B XOJE pEIICHUs 3aJaud  pe3yJIbTaThl,
KPUTHYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

OCYUIECTBJIAThH LI€JICHANIPABICHHBIA MOUCK TNEPEeHOca CPEJCTB U CIOCOOOB
nercTBUS B MPOGECCUOHATIBHYIO CPEy;

YMETh TEPEHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M TMPAKTHYECCKYIO 00JIacTh
KU3HEIEATEITLHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;



BBIIBUTaTh HOBBIE HJIEW, MpelaraTb OPUTMHAIBHBIE MOAXOAbI M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33a4H, TOIYCKAIOIINE albTePHATUBHBIC PELLICHHUS.

3) pabora ¢ unopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(pOpMAIH (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-IIOMYJISIPHOM JIUTeparype, OHOJOTHYECKUX CIOBapsiAxX U
CIpaBOYHMKAX, KOMIIBPIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHAJIW3UpPOBAThH
MH(}OPMAIUIO PA3IUYHBIX BUJIOB U (OPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(bopMyIMpoOBaTh 3aMpOChl U MPUMEHATh PA3JIMYHBIE METObl MPU TOUCKE U
otbope Omosornueckoi mHMOpMaIMK, HEOOXOUMOM Il BHITOJIHEHUST y4eOHBIX
3azay;

NpuUOOpeTaTh OMNBIT HCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPIIECHCTBOBATh KyJIbTYpPy AKTUBHOT'O MCIOJIb30BAHUS Pa3IUYHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMYy  MpPEACTaABICHUS
Oononornyeckod uHpopmauu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKH
H IPyToe);

UCMOJIb30BaTh Hay4yHbIM $3bIK B KauyeCcTBE CpEACTBa IpH pabore ¢
Ovonornyeckod HHPOpMalUen: MNPUMEHATh XHUMHUYECKHE, (U3MUYECKUEe U
MaTeMaTUYeCKUe 3HAaKU U CUMBOJBL, (OpMyJibl, abOpeBHAaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMUECKHE  CPEJICTBA
HarJIsiAHOCTH;

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

OBi1aieHHe YHHBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH A€l CTBUAIMM:

1) oOmenme:

OCYUIECTBJISATH KOMMYHUKAIIMK BO BceX cepax KU3HU, AKTUBHO y4aCTBOBAThH
B JMAJIOre€ WM JUCKYCCHUU IO CYIIECTBY OOCYXJaeMol TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJIBHO BBINOJHEHUS IpEIIaracMoi
3aJ]a4M, YYUTBIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3ULUHN JPYTUX YyYaCTHUKOB
Jyanora Wi JUCKYCCUN);

pacno3HaBaTh HEBepOAJNbHBIE CpeAcTBa OOILIEHUs, IMOHUMATh 3HAUYCHHE
COLIMAJbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYyalui,
YMETb CMAr4aTh KOH(QIUKTHI U BECTH NIEPETOBOPHI;

BJIAJETh Pa3IM4YHBIMU CIIOCOOAMHM OOIIEHUS M B3aMMOJIEUCTBHSI, TTOHUMATh
HaMEpEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOLLIEHUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMUHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.



2) coBMecTHasi 1eATeJIbHOCTD:

NOHUMATh U HCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM UM WHIWBHIYaJbHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJIEHCTBUS MIPU PEIICHUU yueOHOU 3a1a4H;

BBHIOMpPATh TEMATHKy M METOJbI COBMECTHBIX NEHUCTBUMA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEMN KaXKIOTO YJI€HA KOJIJIEKTHBA;

NpUHUMATh 1LeJIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh AEHUCTBUA MO €€ JOCTHXKEHUIO: COCTAaBIIAThH IUIAH JACHUCTBUU,
pacrpenensaTh pojld C YYETOM MHEHHM YYaCTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHIbl B
o0l pe3ysbTat o pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE TMPOEKTHI, OLEHUBATh HUJEU C TMO3ULIUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

OBJaieHNe YHMBEPCATbHBIMY PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBICHUS MNpoOJIeM M UX
pelIeHns B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUW II€JIEBHIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUAX M MOCTYIKAaX MO OTHOIICHUIO K >KMUBOM MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIIMX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH IO3HABATEIIBHYIO JIEATEIBHOCTD, BBISBIATH
poOJIeMBbI, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NEATEIbHOCTU U JKU3HEHHBIX CUTYalUsAX;

CaMOCTOATENIbHO COCTABJISATH IUJIaH pEIIeHHUs NOpodiieMbl € Y4ETOM
HMMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTECHHUII;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMPATh paMKH Y4EOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOUYTEHUN;

JieJ1aTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
34 pEIICHHE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHMUM, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENSAM;



BIIAJCTh  HABBIKAMHM  TIO3HABATENHHON  pedUieKCMM  KaK  OCO3HaHHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENIbHBIX TIPOIECCOB, MX pE3yJbTaTOB H
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI PeIIEKCUM ISl OLEHKH CHUTYalluu, BhIOOpa
BEPHOIO PEILICHHUS;

yMETh OIIEHMBATh PUCKUM U CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 UX
CHUKEHMUIO;

MPUHUMAaTh MOTHBBI W apryMEHThl JPYTUX TPU aHalIW3e pe3yJbTaToB
NEeSATENbHOCTH;

3) npuHATHE ce0s U APYTUX:

NPUHUMATh ce0sl, MIOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHThl JPYTUX TPU aHaIW3e pe3yJbTaToB
NeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TTO3ULIUU JPYTOTo YeJIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbIE pE3yNbTaTBl OCBOECHMS COJEPKAHMS YYEOHOro Ipeamera
«buonorusiy Ha yrayOJaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIEUYCHHE
npodunbHOro  oOyudeHus  oOydawommxcs  Ouojorud. OHHM — BKIIIOYAIOT:
crienuduyeckue AJisi OMOJOTHHN HAy4YHbIC 3HAHUSI, YMEHUS U CIIOCOOBI JEHCTBHIM 1O
OCBOCHHMIO, UHTEPIPETALMH U MPEOOPa30BaHUIO 3HAHWUM, BUIBI ACSITEIBHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUW U WX MPUMEHEHUIO B PA3IMYHBIX YY€OHBIX, a TAKKE B
peanbHBIX KU3HEHHBbIX cuTyauusx. lIpenMeTHble pe3ynbTaThl MPEACTABIEHBI 10
rojiaM U3y4yeHHusl.

[IpenmeTHble pe3ynbTaThl OCBOCHUSI yueOHOro mpeamera «buomnorus» B 10
Kjlacce NOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTEeCTBEHHBIX HayK, B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B
MO3HAHWM  3aKOHOB HPUPOABI U  pEHIeHMH NpoOJIeM  palMOHAIBHOTO
MPUPOIOTIONB30BaHUS, O BKJIAJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIQJICHUE CHUCTEMOM OWOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraromye OUOJIOTMYECKME TEPMHHBI W MOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJM3M, TOMEOCTa3, CaMOPETyJIAlUs, CaMOBOCIPOU3BEJIEHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT M PAa3BUTHE), OUOJOTHYECKHUE TEOPHUH
(xnetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnenctseHHoctu T. Moprana), yuenus (H. M. BaBunoBa — o neHrtpax
MHOTOOOpa3usi U  TPOUCXOXKICHUS  KYJIbTYPHBIX  PAcTEHUM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACIIEIUICHUS, YACTOTHI T'aMeT,



HE3aBUCUMOTO HacnefoBanusi [. Mengens, TOMOJIOTHYECKUX PSIOB B
HaCJICACTBEHHOM U3MEHUYUBOCTH H. n. Bagsumnoga), MIPUHIIHATIBI
(KOMIUIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHUS, HCIIOIb3YEMbIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, W3MEpPEHHUE,
HaOII0/IeHNE, SKCIIEPUMEHT);

yYMEHHUE BBIICIATh CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KIIETOK MTPOKAPHOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIIE
OakTepuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHSI OPTAHOB M CHCTEM
OpraHOB pAaCTEHUU, IKUBOTHBIX, YEJOBEKa, IPOLIECCOB KUZHENEATEILHOCTH,
MIPOTEKAIONIUX B OPTaHW3Max PacTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTHICCKUX
IIPOLIECCOB: 0OMEHA BEUIECTB (METab0IM3M), NMPEBPALLEHUS SHEPTUU, OpOKEHUS,
aBTOTPO(MHOTO U TeTepoTPOPHOTO TUIIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, MeH03a, raMeToreHes3a, MOpUorenes3a, NoCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHHUS,  WHAWNBUAYAILHOTO  pPa3BUTUSA  opraHu3Ma  (OHTOreHE3a),
B3aMMOJICUCTBUS TEHOB, TE€TEPO3UCa, NCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXIY OPraHOUJAMU KJIETKA M HUX
GyHKIMSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHeW U WX (QYHKIUAMH, MEXKIY
opraHaMd M CHCTEMaMH OpPraHOB Yy pAacTCHHUH, JKMBOTHBIX M 4YEJIOBEKa W HX
GYyHKIASIMH, MEXIYy CHCTEMaMH OpPTaHOB M WX (DYHKIUSAMHU, MEXIY 3TalaMu
oOMEeHa BEIIECTB, ATarlaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTUNOM U (HEHOTUNIOM, (PEHOTUIIOM U
(haxTopamu cpebl OOUTaHUS,

YMEHHUE BBISBJIATh OTIMYHUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHu, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE MCIOJb30BaTh COOTBETCTBYIOIIME aPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JIUIS JOKa3aTeIbCTBA POJCTBA OPTaHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHHUE peniaTh OMOJIOTHYECKUE 3a/1a9H, BBISBIATH MPUYUHHO-CIIECJICTBEHHBIC
CBSI3M MEXKJIY UCCIEAyEMbIMU OMOIOTUYECKUMHU MPOIECCAMU U SIBICHUSAMH, JIE1aTh
BBIBOIBI I TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M NPAKTUYECKUE padOThI, COONIOAATH
mpaBuia npu paboTe ¢ yueOHbIM 1 Ta00paTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAIbHBIMU
cpenctBamu, GOPMYJIUPYS IEJb HCCICIOBAHUSA, AHATU3UPOBATH ITOTYUYEHHBIC
pE3yNbTATHl U ACNAaTh BEIBOBL;

YMEHHE Y4YacTBOBaTh B y4EOHO-HMCCIICIOBATEIILCKONH paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U



myOJWYHO  TPEACTaBIATH  MOJYYCHHBIC  pe3yJbTaThl Ha  YUYCHUYECKUX
KOH(EepEeHITUSX;

YMEHHE OLICHMBATh ASTUYECKHE AacCIeKThl COBPEMEHHBIX HCCIEIOBAaHUM B
obnacth  OWONOrMM M MEIULUMHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUIOJJOTBOPEHUE, HAIPABICHHOE HW3MEHEHHE T€HOMa M CO3JaHuE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIM BBIOOp Oyayuiedl mpodeccruoHanbHOR
NEATELHOCTA B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIEBON MPOMBINIJIEHHOCTH, YTAyOsaTh MO3HABATEIbHBIN
MHTEpPEC, HANIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONICH Mpodeccuu u
MPOJIOJKEHNE  OMOJIOTMYECKOro o0pa3oBaHMs B OpPraHU3ALMSIX  CPEAHEro
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHUs.

[IpenmeTHBIE pe3yNbTaThl OCBOEHUs yueOHOro mpeamera «buomorus» B 11
K1acce OJKHBI OTPaXKAaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
KapTHHBI MHpA, B MO3HAHMHM 3aKOHOB MPUPOJABl M PEUIEHUH SKOJOTHYECKUX
npoOyieM dYeloBEeYecTBa, a TakKe B PEIIEHHWH BOMPOCOB PallMOHAIBHOTO
MIPUPOJIOTIONB30BaHUS, U B (OPMUPOBAHHUM IIEHHOCTHOI'O OTHOIICHUS K MPHUPOJIE,
OoOLIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apyOeKHbIX YUEHBIX-OMOJIOIOB B
pa3BUTHE OUOJIOTHH,

YMEHHUE BIIAJIETh CHCTEMOW OMOJOTHYECKHUX 3HAHUM, KOTOpas BKIIOYAET
ONpEJENeHUs] W TOHMMAHHWE CYIIHOCTH OCHOBOIOJIATAIOIUX OHOJIOTHYECKUX
TEPMUHOB W TMOHATHM (BHJI, 3KOCUCTEMa, Ouochepa), OHOIOrHUYECKUE TEOpUU
(aBomoninoHHas teopus Y. J[apBuHa, CUHTETUYECKAsl TEOPUS SBOJIOLMH), YUCHUS
(A. H. CesepiioBa — 0 myTsIX U HampaBlieHUsX »Bonoiuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3aponsiimieBoro cxonacrsa K. M. boapa), mpaBuna (munumyma 1O. JluOuxa,
AKOJIOTMYECKON NHUpaMuJibl 3HEPTruM), rumnores3bl (runoreza «vupa PHK» V.
I'unGepra);

YyMEHHE  BJaJ€Th  OCHOBHBIMU  METOJJaMHM  HAy4YHOrO  ITO3HAHWS,
HCIIOJb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HAONIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMU BBISIBICHHUS U
OLICHKW aHTPOIIOT€HHBIX U3MEHEHUI B MPUPOJIE;

YMEHUE BBIJIEHATh CYLIECTBEHHbIE NPU3HAKU: BHJIOB, OHMOT€OLEHO30B,
AKOCUCTEM U Ouocdepbl, CTaOWUIU3UPYIOMIETO, MBHXKYILIETO U Pa3pbhIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS JIBIKYIIUX CHJI SBOJIIOIMU HA T€HO(OH MOIMYIISIINH,



MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpejie OOMTaHMs, YepeloBaHus HalpaBiIeHUI
HBOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPIHU B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXAYy TIPOIECCAMH SBOJIOINUH,
ABMDKYIIMMH CHUJIAMH aHTPOINOTEHE3a, KOMIIOHEHTAMH Pa3jIMYHbIX IKOCHCTEM U
MPUCTIOCOOTCHUSIMA K HUM OPTraHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTENBHBIE  NPU3HAKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJIEHHOCTh BHUJIOB K cpelie OOMTaHMs, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€ii  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOIEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHHME HCIOJb30BaTh COOTBETCTBYIOIUE APIYMEHThI, OHMOJIOIMUYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JUUIsl TOKA3aTENbCTBAa POICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpebl OOUTaHNUs, €IUHCTBA
YeJIOBEYeCKUX pac, HEOOXOJMMOCTH COXpaHEHHsl MHOrooOpas3usi BHUIOB U
HKOCHCTEM KAaK YCJIOBHSI COCYLIECTBOBAHUS IPUPOBI U YEIOBEUYECTBA,

yMEHHE periaTh OMOIOTUYECKUE 3a]a4H, BBISBISTH TPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyEeMbIMU OMOIOTMYECKUMU MIPOIIECCAaMU | SIBIICHUSIMU, JI€TaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHUHU MOJIYY€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATh JIa0OpaTOpHbIE M MPAaKTUUYECKUE padOThl, COOJIIOATh
npaBuia npu padbore ¢ yueOHbIM 1 1aO0paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GopMyIupys Lejdb HCCIEJOBAHMS, AaHAJIU3UPOBATH IOJyYECHHBIE
pe3yJIbTaThl U AENaTh BBIBOJBL;

YMEHHE Y4YacTBOBaTh B y4EOHO-HMCCIIEIOBATEIILCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, H
nyOJIMYHO  TPEACTAaBIATh  MOJIYYEHHbIE  pe3ylbTaThl HA  YYEHHUECKUX
KOH(EepEeHITUSX;

YMEHHE OIIEHWBATh TUTIOTE3bl U TEOPHH O TPOUCXOXKICHUH KU3HHU, YEITOBEKa
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX U CIOCO0aX MPeIOTBPAICHUS
rI100aIbHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYILIECTBIISITh OCO3HAHHBIM BBIOOp Oyayliell mpodeccruoHanbHON
AESITENFHOCTH B 00JIACTU OMOJIOTHH, SKOJIOTHH, IPUPOAOIOI30BaHNs, MEIUIIHHEI,
OMOTEXHOJIOTUH, TICHXOJIOTUW, BETEPUHAPUHU, CEIBCKOTO XO3AHCTBA, TMHIIEBOU
IPOMBIIIJIEHHOCTH, YIJIyOJIATh I03HABAaTEIbHBIA MHTEpEC, HANpaBICHHBIH Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEW  mpodeccun U MPOJOJIKEHUE
OMOJOrMYECKOro 00pa3oBaHUsl B OpraHU3alUsaX CPEeIHEro MPOo(ecCHOHATBHOIO U
BBICIIIETO0 00pa30BaHUsI.



3. TEMATUYECKOE IINTAHUPOBAHUE C YKA3ZAHUEM KOJIMYECTBA AKAJEMHUYECKHUX

YACOB, OTBOJIVUMBbIX HA OCBOEHHUE KAKJIOM TEMbI 1 BO3MOXKHOCTb UCITIOJIb30BAHUSI
1O 3TOM TEME QJIEKTPOHHBIX (IIU®POBBIX) OBPA3OBATEJIbHBIX PECYPCOB

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (un¢posBbie)
Ne i/m Konrpoiasbnsbie | IlpakTnyeckue
NMPOrpamMMmblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [{OK
1 buonorus kak Hayka 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
2 JKuBbIE CUCTEMBI M X U3yYECHUE 2 https://m.edsoo.ru/7f41cc74
Bbu6mmorexa [JOK
3 buonorus kinetku 2 0.5 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Xumudeckas OpraHu3alys KIeTKH 10 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 Crpoenne n (pyHKINN KICTKH 8 2 https://m.edsoo.ru/7f41cc74
6 OOMeH BelecTB 1 MPEBpaICHUE YHEPTHH B 9 1 bubmmorexa LIOK
KIIETKe https://m.edsoo.ru/7f41cc74
HacnenctBennas nundopmanus u Bubmorexa [IOK
7 9 0.5 https://m.edsoo.ru/7f41cc74

peanuzanus €€ B KIIETKE




bu6mmoreka [JOK
8 JKW3HEHHBIN IUKIT KIETKH 6 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
9 Crpoenue u QpyHKIMU OPraHU3MOB 17 1.5 https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
10 Pa3zmHO)€eHME U pa3BUTHE OPTAHU3MOB 8 1.5 https:/m.edsoo.ru/7f41cc74
1 ['eneTuka — Hayka O HaCJIEACTBEHHOCTH U ) 0.5 Bubmmorexa [TOK
H3MCHUHBOCTH OPraHH3MOB . https://m.edsoo.ru/7f41cc74
bu6mmorexa [JOK
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
13 3aKOHOMEPHOCTU U3MEHUYUBOCTHU 6 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
14 I'eneTuka uenoBeka 3 0.5 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
15 Cenexuust OpraHu3MoB 4 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
16 BroTexXHOJIOrHS ¥ CHHTETHYECKass OUOJIOTHS 4 https://m.edsoo.ru/7f41cc74
bub6mmoreka [{OK
7 Peseperoe Bpems 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 0 13




11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3ie/ioB U TeM (undposbie)
Ne ni/m Kontpoiabnsie | IlpakTuyeckue
NpOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypcsbl
. 3aposk/IeHNe U Pa3BUTHE YBOTIOIIMOHHEIX 4 brbmorexa [IOK
Mpe/ICTABIEHHIT B GHONOTHH https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
2 MukposBostrornus i e€ pe3ynbTaThl 14 2 https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
3 MaxkposBoutonust u e€ pe3ybTarsl 6 https://m.edsoo.ru/7f41cc74
4 [IpOUCXOkKIEHHE U PA3BUTHE KU3HH HA 5 15 Bubmnorexa LIOK
Zemie . https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOT€HE3 10 1 https:/m.edsoo.ru/7f41cc74
OKOJI0THsl — HayKa O B3aUMOOTHOILIEHUX bubnuoreka [IOK
6 OpPraHU3MOB M HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5 https://m.edsoo.ru/7f41cc74
C OKpY2Karolleu cpeaou
bu6mmoreka [JOK
7 OpraHusMsl 1 cpezia oOnTaHus 9 1.5 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
8 OKOJIOT sl BUIOB M MOITYJISILHIA 9 0.5 https://m.edsoo.ru/7f41cc74




DKoJ0rus COOOLIECTB. DKOJIOTUYECKUE brbmiorexa IJOK
9 12 0.5 https://m.edsoo.ru/7f41cc74
CUCTEMBI
bu6mmoreka [IOK
10 buocdepa — rmobanbHas sxocucTema 6 https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
11 Yenosek u oKpyxkaromias cpena 6 https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
12 PesepBHOE Bpems 8 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







