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COJEPXAHUE OBYUYEHUA
10 KIIACC

Copnep:xaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHO# utorooi arrecraiuu (I'MA).

Tema 1. buoJsiorns kKak Hayka

CoBpeMeHHas OMoJIorus — KOMIUIEKCHasl Hayka. KpaTkas ucTopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble HUMH  MOPOOJIEMBI.
OyHaaMEHTaJbHbIE, TPUKIAJHBIE W T[OUCKOBBIE HAy4YHBIC MCCIIECIOBAaHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHEe OHOJOTUU B
IPAKTUYECKOM JEATEIIBHOCTA 4YEJIOBEKA: MEOULMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpauun

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mengens, B. . Bepnanckuu, U. I1. I1aBnos, . . Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabnupel 1 cxembl: «CBsi3b OMOJOTUM C JPYrUMHU Haykamuy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3y4YeHHUE

KuBble cuctemMbl Kak mpenMer u3ydeHus Ouonoruu. CBOMCTBA KHBBIX
CUCTEM: E€IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U LEJIOCTHOCTb,
CIOXXHOCTh M YIHOPAJIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOIYJISILIUOHHO-BU0BOM, YKOCHUCTEMHBINI
(bmoreoneHoTnyeckuit), OmochepHbiii. Ilporecchl, MPOMCXOAAIINEC B KHUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaronime ,uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3aIUU.

N3ydenue xuBbIX cucteM. Meroabl Omonormdeckoil Hayku. Habmionenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. lloHaTue o 3aBucuMon u
He3aBUCUMOM TniepeMeHHOU. IlnaHupoBanue »skcnepuMmenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. [lonsitue BBIOOpPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonorumueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3yinbTaToB. [IpyUuMHBI WCKaXX€HUST PE3yJAbTaTOB JKcrepumeHTa. [lonsThe
CTaTHCTUYECKOTO TECTA.

JleMoHCcTpauMuU



Tabmuubl u cxembl: «OCHOBHbIE TpPHU3HAKU KHU3HW», «buomornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMU KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusMmay», «buoreomenos», «bmochepa», «Metossl
V3y4YEHUS )KUBOU MPUPOJIBD».

Oo6opynoBanue: 1abopaTopHOe 000pYyI0BaHKE JIs IPOBEICHUS HAOIIOACHHUH,
U3MEPEHUN, IKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWe pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAWMHUIIA KuBOro. Mcropus
oTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbIE MOJOXKEHUS COBPEMEHHON KJIETOUYHOM
TEOPHUH.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInanIbHOe
HEeHTpUYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmnvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvuas muxpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOJOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTbl pPacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

IIpakTnueckass padora «/3yueHue MeETOAOB KJIETOYHOM OUOJIOTUM
(xpomarorpadus, aektpodope3, auddepeHanbLHoe HeHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Bopa u e€ poJib kak paCTBOPUTEIISI, PEAr€HTA, Y4aCTUE B CTPYKTYPUPOBAHUM KIIETKH,
TeIIoperysiuu. MuHepaibHbIe BEleCTBa KJIETKH, UX Ouojornyeckast poJib. Posb
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMMHOKHUCIOTHBIN cocTaB 0enkoB. CTpykTypbl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oeika, MenTujaHas CBs3b. BTopuuHas, TpeTuyHasi, YeTBEPTHUUHAS
CTpykTypbl. Jlenatypauus. CoiictBa OenkoB. Kiaccudukauus  Oenkos.
buonornyeckue Gpynkmum 6emkoB. [puonsi.



YraeBoael. MoHOCaxapubl, AUCaXapyUbl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3MKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-TUapOodhoOHbIe cBOMicTBa. Kiaccudukamus nunuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
munuaoB. OO1mMe CBONCTBAa OMOJIOTMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHune HyKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [lpunnmun kommiiementapuocTt. [IpaBmmo Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. Mectonaxoxaenue u ouonornueckue pynxnuu J[HK.
Buael PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B Moisekysne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompughocghamol (HT®). CexkBenupoBanue [JHK. Memoos:
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoiyiorusi: OMOXUMUYECKHe U OMO(DU3NYECKUE UCCICIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuOMONeKkyl. Mooenuposarue
CMpYKmypol U QYHKYUti OUOMONEKY U UX Komniekcos. KomnvromepHuiti Ousaun u
opeanuyeckull cCunmes OUOMOEKYN U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tonunr, {x. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOIE»,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOW MPUPOJIEN.

Tabmuubl u cxembl: «llepuoamdeckass Tabnuia XUMHYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTyphl OEIKOBOM MOJIEKYJb», «CTpOeHHE MOJICKYII
yriieBoaoB», «CTpoeHHe MOJEKysl JUNuaoB», «HyKIenHOBBIE KHUCIOTHDY,
«Ctpoenne Monekyibl ATOy.

O6opynoBanue: XuMUYECKasi MOCyaa U 000pyI0BaHNUE.

JlabopaTtopnasi pa6ora «O0Hapyx eHUE OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopHasi padora «VccrnenoBanue HyKJIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema S. CTpoeHue 1 QyHKIMH KICTKH

Tumbel KIETOK: JyKapuoTHYecKas M mpokapuotuyeckas. CTpykTypHO-
GbyHKIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapuoTHUecKkoi kieTku. Kinetounas creHka 0akTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpOoHON U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOIIEHO3aX.

Crtpoenre 1 GyHKIIMOHUPOBAHKUE dYKAPUOTHUECKON KIeTKH. [mazmaTrnyeckas
MeMOpaHa (turazmanemma). CTpykTypa Mia3MaTHYecKor MeMOpaHbl. TpaHCHopT
BEILIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: maccuBHbIN (1uddy3us, odmerdéHuas
nuddy3ust), akTUBHBIM (MIEPBUYHBIA M BTOPUYHBIA aKTUBHBIA TPAHCHOPT).
[Tomynponumaemocts MeMOpaHsbl. PaboTa HaTpHil-KaaueBoro Hacoca. DHIOUUTO3:
MUHOITNTO3, (aronurTo3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKITUH
KJIETOYHOW CTEHKH PacTEHUM, TPUOOB.

[Murormasma. [{uto3onb. Lutockener. JIBuxeHue murtomiazmbl. OpraHou/Ibl
kieTkr. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKHU: dHAoIIa3Marndeckas ceth (I11C),
anmapat [ oNbIXW, JM30COMBI, WX CTpoeHHMe # (QyHKIUU. B3auMoCBs3b
OJTHOMEMOpPAHHBIX OPTraHOUAOB KieTKH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOUYHBIX MeMOpaH. [ aakuii (arpanyysipHbIN ) SHAOIIA3MATHYECKUI PETUKYITYM.
CexperopHast ¢hyukuus annapara [onbku. Moodugukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I onvooicu. TpaHCTOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kiterounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJIBI  KJIETKH:  MHUTOXOHJIPUH,  TUJIACTHJIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN W mactun. llepBuunele,
BTOPHYHBIC M CJIOKHBIC TIACTUBI (DOTOCHHTE3UPYIOMIMX dYKApHOT. XJIOPOILIACTHI,
XPOMOILIACTHI, TEUKOIJIACTHI BBICIITUX PACTEHUM.

HememOpanubie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHoOUI0B KJICTKH. Pu6ocomsi. IIpomescymounvie Quramenmol.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIIEUHbIE  KIIETKU.
Axmunogvle KOMNOHeHmbl HeMblueunblX Kiemok. Mukpotpybouku. Knetodnsrit
nentp. CrpoeHwe U JBWKEHUE JKITYTUKOB W PECHUYEK. MUKpOTPYyOOUKH
nuToryasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka sapa, XPOMATHH, KapHOILJIa3Ma, SAPBIIIKA, UX CTPOSCHUE U
bynkuuu. Snepubiii OenkoBbld MaTtpukc. IIpocTpaHCTBEHHOE pPacHoOIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTWHA — THUCTOHBL. /Jlunamuxa s0epHou 00010YKU 6 Mmumose. HoepHbiil
MPAHcnopm.

Knerounsle BriItoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHO).

JleMoHCTpanun



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

Tabmuupbl u cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKW», «CtpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparsl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

JlabopaTtopnass pabora «l3ydeHuME CTpPOEHHS KIETOK pa3IMYHbIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlaGoparopnass padora «lccienoBanne mia3mMoiiM3a W JIETUIA3MOJIN3A B
PaCTUTENIbHBIX KIETKAX).

IIpakTnueckas padora «/3ydeHne IBMKEHUS HUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BeLeCTB M NPeBpalleHUE JHEPIMH B KJIIETKe

AccuMUISILIMS ¥ TUCCUMMIISALINS — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumnel oOMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. JHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBbIX Tporeccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOIO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBONCTBA U MEXAHU3M JICUCTBUSI.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEIIECTB B KIEeTke. {DOTOCUHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpoImacToB B IpoLecce
dotocunteza. CretoBas u TeMHOBas Gasbl. Domoodvixanue, Cs., Cy. u CAM-munuvl
¢domocunmesa. IlpogyKTUBHOCTH POTOCUHTE3A. BiusHue pa3anuHbIX PakToOpoB Ha
CKOpOCTh (poTocHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEMOCHHTE3. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUITUPYIOIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOIHBIE
OakTepuu. 3HAYCHUE XEeMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buabsl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIe3HEH.

AspobHbie OpTaHHU3MBI. Orarbl DHEPrETUYECKOTO oOMeHa.
[ToaroToBuTenbHbIN ATaN. I TMKOIN3 — OECKUCIOPOIHOE PACUIEIUIEHUE TITHOKO3bI.

buosiornueckoe OKUCIEHUE, WU KIETOYHOE AbIXaHUe. Pojib MUTOXOHApHIA B
npoliieccax ononornyeckoro okucnenus. [{uknnueckue peakunn. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepausn memoparnno2o epaduenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. TlpeumymiecTBa a’poOHOro MyTd oOMeEHa
BEILECTB Iepes aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JleMoHCTpauA

[Toptpetsr: k. ITpuctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DoTOCHHTE3Y», «DHEPreTHUECKU 0OMen», «buocunres
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopyioBaHHE: CBETOBOMI MHKPOCKOI, 00OpPYIOBAHHE JJII HMPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHnasi pa6ora «3yueHne KaTaAIUTUIECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalasbl).

JlabopaTopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOTO PpACIICIICHUS
NEPOKCHUAA BOJIOPOAA B PACTUTEIbHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTtopnass padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOXKEHUS U JIIXAHUSD.

Tema 7. HacaeacrBenHass uHGoOpMaLus U peaju3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunius — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIJIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBus Ouocunte3za Oenka. KoaupoBanue amMuHOKUCIOT. Posib pubGocom B
OouocuHTe3e OenKa.

Cogpemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHuzanusi TeHOMa y
MPOKApUOT U IYKAPUOT. Perynsuus akTUBHOCTU T€HOB y MpokKapuoT. ['mmote3a
onepoHa (®. XKako0, XK. Mano). Monekynapuvie mexanuzmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOIIECCOB B KJIeTKe. KileTouHbIN roMeocTas.

Bupycel — HekiieTouHbie (hOpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpauckpunyus, pesepmasa, unmezpasa.

BupycHrie 3a0oneBanus yenoBeka, ;kuBoTHbIX, pactenuil. CIIN, COVID-19,
COLIMAJIbHBIE U MEJAMIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuiux maccueos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvle pynkyuu d6enrxos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMuK

[Toptpetsl: H. K. Konbiios, /. Y. IBaHOBCKUIA.

Tabmuiel 1 cxembl: «buocuHTe3 Oenkay, «I eHeTnueckuit koa», «Bupycoi»,
«bakTepuodarmy.

IpakTnueckas padora «Co3naHnue MOJCIIA BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabnl M peryisiuusa. Wurtepdaza u  Mutos.
Oco0eHHOCTH TPOIECCOB, MpoTeKarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  IIpecunrtetnyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKUI ) IEPUO b HHTEP(DA3BI.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perumkannun JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHUHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm permmkanuu JITHK. Xpomocomer. Ctpoenue xpomocoM. Tenomepsl u

TeroMepaza. XpPOMOCOMHBIM HaOOp KJIETKM — KapuoTUll. JIumimouaHelii W
rariouaHblid  HaOOpBl  XpoMocoMm. ['omosioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue kinetku — MuTo3. CTauu MUTO3a U IPOUCXOISIIINE B HUX MPOIIECCHI.
Tunel Muto3a. Kapnoknsaes n nUTOKMHE3. buonornyeckoe 3HayeHUEe MUTO3A.

Perynsnust MUTOTHUYECKOTO THKIA KIETKH. [IporpamMmMmmpyemasi KiIeTOYHas
rubesnb — arnornTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eudenu xiemokx. «lugposas
KllemKkay» — ououngopmamuyeckue Mooeiu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KIETKW», «MmuTo3», «CTpoeHwue
xpoMmocom», «Permmukarus JTHK.

O6opyaoBaHKEe: CBETOBOM MHUKPOCKOT, MUKpOIIpernapathl: « MUTO3 B KJIETKaxX
KOpEIIKa JIyKay.

JlabopaTtopnass  pabora «3yuerne = XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenapaTax.

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpTraHU3MOB. OnHOKIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCc0OEHHOCTHU CTPOEHUS U KU3HEACATEIBHOCTH OJTHOKJIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHbIE I'PUObI, OJHOKIETOYHbIE BOJOPOCIH, IPYrUe
npotucthl. KosloHnanbHble OpraHU3MBbl.



B3auMocBs3p 4acTeli MHOIOKJIETOYHOIO OpraHusma. TkKaHW, OpraHel WU
cucteMbl opranoB. OpranusM Kak eInHoe 1enoe. ['omeocras.

Txanu pactenuid. TUIIBI paCTUTENIbHBIX TKAHEW: 00pa3oBaTeIbHAas!, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpoeHHs, (PyHKUUNH U
PACITONIOKEHMS TKAHEU B OpraHax PaCTCHUM.

TKaHU XKUBOTHBIX U YEJOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCJIMHUTENbHASA, MbIllIeYHasi, HepBHasg. OCOOEHHOCTHM CTpOEHUs, (QPYHKIUN H
PACIIOJIOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M T€HEpaTHBHbIE OpraHbl pacteHuil. OpraHel U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Omnopa Ttena opranu3zMoB. Kapkac pacreHuii. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbII 1 BHyTpeHHUN cKeseT. CTpOEHUE U TUIIbI
COCIMHEHNS KOCTEMN.

JIBrokeHue  OpraHm3MoB.  JI[BM>KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOIOKIJIETOUHBIX pPaCcTEHUIL:
TPOIIU3MBI M HACTUU. JIBHIKEHME MHOTOKJIETOUHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucrema. Peduiekc. CkeneTHble MBI U UX padoTa.

[Intanue opraau3mos. [loriomenne Boapl, yriIeKUuCcaoro raza i MUHEPaIIbHBIX
BelIeCTB  pacTeHussMu.  [Iutanme  KuMBOTHBIX.  BHyTpumosoctHoe u
BHYTPUKIIETOUYHOE TNuIIeBapeHue. [IuTaHue MO3BOHOYHBIX MXUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurensHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pactenuid. Jlpixanue >xuBOTHBIX. [{uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
XKabepHoe u néroynoe npixanue. J[pixaHre MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHHE CTPOEHMS JIETKMX IMO3BOHOYHBIX YKMBOTHBIX.
[pixarenbHass cucTEMa YeNOBEKa. MeXaHW3M BEHTWIALMH JETKUX Yy MNTHUL] U
MJIeKoUTaromux. Perynsmus neixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancropr BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTemMa ITO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOparieHusi. IDBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOUYHBIX >KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Beinenenne y oprann3smMoB. Beijenenue y pacteHuil. Belienenne y )KuBOTHBIX.
CokpartutenbHple Bakyonu. Opranbl BbiaeneHus. PuinbTpanus, CEKpeuus u
oOpaTHOE BCACHIBAHME KAaK MEXaHM3Mbl pabOThl OpraHoB BblaesieHUsA. CBS3b
IIOJIOCTA Teja C KPOBEHOCHOW M BBIJACIUTENIBHOM cucTeMaMu. Belnenenue y



NO3BOHOYHBIX JKUBOTHBIX M yesioBeka. [louku. CtpoeHne U (yHKIMOHUPOBAHHE
HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. Cropsl
OaKTepHil M LUCTHI MPOCTEHIIMX. 3alI1Ta y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIIUIBI.

3amMTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IIPOU3BOJHBIE.
3amuTa opranu3ma ot OosnesHed. IMmyHHas cuctema uyenoBeka. KneTouHslit u
TYMOPAJIbHBIA MUMMYHUTET. BpOXIEHHBIH W TpHOOPETEHHBIA crenuduuecKuii
UMMYyHUTET. Teopust KIOHaIbHO-ceNeKTUBHOro mmMmMmyHutera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PasgpaxkxumocTte ¥ peryisnus |y OpraHusMoB. PasgpaxkumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakumMoCTh U perynsiuns y pacCTEHUN.
PocToBble BelecTBa 1 X 3HAYCHUE.

HepBHast cucremMa u pedrexTopHas peryisius y >XKUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIBI. DBOIOLIHUOHHOE YCIOKHEHNE CTPOCHNS HEPBHOM CUCTEMBI Y
AKUBOTHBIX. OTJENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediexc u
pediekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(IICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA XKMBOTHBIX M YEJIOBEKA.
JKenesbl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J[eiicTBHUE TOPMOHOB. B3anmMOCBsI3b
HEPBHOM U SHIOKPUHHOM cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuubl u cxeMmbl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOeHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopueBbie cuctembny, «CTpoeHue ctediisy,
«CTpoeHue JNHUCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEIET 4YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpIl1euHast CHUCTEMAY,
«BplgenurenbHas cUCTeMay, «DHIAOKpUHHAsA cucTeMa», «CTpOCHHME MBIIIIbIY,
«MAmmynuter»,  «KumeunonosoctHeie», «CxemMa  TUATaHUA  PACTECHUI,

«KpoBEHOCHbIE CHUCTEMBl TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHEe THUIPBDY,
«CTtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0XKIEBOro uepBsi», «HepBHas
cucrema peio», «HepBHas cucrema gsArymku», «HepBHas — cucrema
npecmbikatomuxcs», «HepBHas  cucrema  nruny, «HepBHas — cucrtema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKJIETOUYHBIX
OpraHU3MOB, MUKpPONpPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIMH



HACEKOMBIX, UTJIOKOXHUX, KUBBIE JK3EMIUIAPbl KOMHATHBIX pPacTEeHUM, repdapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyI0BaHUE JJISl AEMOHCTPALMK TOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana u 0eiKoB moj AecTBueM (hepMeHTOB, 000pyA0BaHUE I
JIEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIH TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabopaTtopHasi pabora «/3yueHue TKaHel pacTeHUN.

JlabopaTtopHas paGora «/3yueHue TKaHel KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrne OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTKW, WM ramersl. Meio3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbICi
Melo3a W IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE JKENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHEe W AMOpPHUOHATBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBuyalbHOE Pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanumoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NpOOJICHUS MIICKONMUTAIONUX. 3apOBIIIEBbIE JIMCTKH
(ractpynsiuus). 3aKiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIUSHAE 4YacTell pa3BUBAIONICTOCS 3apojbliia (SMOpHOHANbHAS WHIIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK  pPe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BiusHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneuelii mepuon. Ilpsimoe u
HempsiMoe pas3BuTue. PaszButme ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYEHHE NPSMOrO0 M HENPSIMOTO
pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
pEryJiluy pocTa KUBOTHBIX U ueioBeka. CTaanu mocTaMOpHOHATIBHOTO PAa3BUTHS



y ’KMBOTHBIX M 4yesnoBeka. [leproabl oHTOreHes3a uenopeka. CtapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOIIECCHI.

Pa3sMHoxeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
YKU3HEHHOM IuKIIe pacTeHuid. OOpa3zoBaHue CIop B mpolecce melosa. ['amerorenes
y pactenuil. OnI0A0TBOPEHHE U PA3BUTUE PACTUTEIBHBIX OpraHu3MoB. J[BoitHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue U pa3BUTHE CEMECHH.

MexaHu3MBbl peryJaiuyd OHTON€HE3a Y PACTCHUHN 1 )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabnmuupl u cxembl: «BereratuBHOe pa3MHOXEHHE», «TuUIbl 0Oecrnonoro
pa3MHOXEHUs», «Pa3MHOXKEHHE XJIAMUIOMOHAIbD», «Pa3MHOXKEHUE 3SBIJICHBIY,
«Pa3MHOXeHue TUApb», «Mehosy, «XpoMocoMbl», «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3BuThe wMmaiickoro xyka», «Pa3BuTue capaHum»,
«Pa3ButHe NATYmIKW», «J|BOMHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX PACTECHUI»,
«CTpoeHne CeMSH OJHOJOJBHBIX U ABYJOJBHBIX PACTCHUI», «KU3HEHHBIN LUK
MOPCKO# KamycCThI», «  KU3HEHHBIN ITUKIT MXay, « KU3HEHHBIA LIUKJI MAIOPOTHUKAY,
«KHW3HEHHBIN IIMKJI COCHBI.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpONpenaparbl SHLEKIETOK H
CIIEpMATO30UI0B, MOJIENIb «L{MKII pa3BUTHS JIATYIIKHA.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpEnapaTax.

IIpakTuueckasi padora «BrpisiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoOB Pa3MHOKEHHUS BBICIINX
PaCTEHUI».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH UM HM3MEHYHMBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS U PA3BUTHS TEHETUKH Kak Hayku. PaGotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B PA3BUTUH I€HETUKH.
Pa6oter H. K. KonsrioBa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
0. A. ®unmunuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE TMOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
ajuieNibHbIC TEHbl, aJbTCPHATUBHBIC TPU3HAKW, JOMHUHAHTHBIM M PEIECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.
OCHOBHBIE ~ METOJIBl  TGHETHKU:  THOPUIIONIOTHYECKUH,  IIUTOJIOTUYECKHH,
MOJIEKYJISIPHO-T€HETUUECKUA.

JdeMoHCcTpaMuU



[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsios, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuast paGora «/Ipozopuna Kak OOBEKT TEHETUYECKHUX

VICCJIEIOBAHNI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHoo0pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAaCIIECIUICHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpellMBaHus. | uoTe3a 4ucToThl TaMerT.

AHanusupyroniee ckpenBanue. 1IpoMeXyTOUHBIN XapakTep HAaclIeI0BaHU.
Pacuierienre npu3HAaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacJIeJOBaHMsI PU3HAKOB. [{uTonornueckne OCHOBBI JUTHOPUIHOTO CKPEILIMBAHUS.

CuernuienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuernseHHoe
HACJICJOBAHUE TI'€HOB, HApYILICHWE CLEIUICHUSA MEXIAy I'e€HaMH. XpPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIM M TeTepPOraMeTHbIA I0J. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpOMOCOM. HacnenoBanue pu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBI ajuieau3M. B3amMoaelcTBHE HeEaJUICIbHBIX T'€HOB.
KommiementapHocts. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U UEJIOBEKA, 4 TAKIKE
(GU3MONOTMYECKUX  TMPOIECCOB, TOBEIEHUS W  KOTHUTUBHBIX  (DYHKUUH.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTMyeckue acneKkTbl KOHTPOJS U
U3MEHEHUS HACJIEJICTBEHHON MH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «IlepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3axkoH
MeHnnens», «AHamu3upyrouniee ckpemuBanue», «HemosmHoe noMuHHpOBaHHEY,
«CriernyieHHOEe HAacle0BaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTuka momnay,
«Kapuotun uenoBeka», «Kapuotun apozodpunby, «Kapuotunm OTHIBD,
«MHOX€ECTBEHHBIN alIeNIn3M», « B3auMoieicTBUe T€HOBY.

O6opynoBaHue: MojAeNb s JEMOHCTpAllMd 3aKOHOB €IMHO00pasus
ruOpUJIOB TIEPBOrO TIOKOJICHHSI M PACIICIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTPAallMM 3aKOHA HE3aBHCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JEMOHCTPAllUM CLEIUICHHOTO HACIJIEIOBAHUS MPHU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

IIpakTuyeckass  paGora  «lM3yyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HOpMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAU(PUKAIIMOHHON KM3MeHYMBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHbIN
psa u BapuanmoHHas KpuBass (B. Moranncen). CpoiicTBa MOAM(UKALMOHHON
W3MEHYHUBOCTH.

['eHoTHIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KoMmOuHaTtuBHass M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOU U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesiax 0JTHOr0 BUA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTauuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBaHHbIE MyTauuu. SaepHble U
HUTOIUIa3MaTHYeckue myTtanuu. COMaTUYECKUE W TMOJIOBbIE MyTaluuu. [IpuyunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl W WX BJIMSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHo m3MeHunBoctu (H.U. BaBunor). BHesnepHas W3MeHYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JlemoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Uoranncen, H. 1. BaBuiios.

Tabmuet u  cxeMbl: «Bugael  um3MmMeHuMBOCTHY», «MoauduKarmoHHas
U3MCHYUBOCTHY, «KomMmOuHaTnBHAS U3MCHYUBOCTHY, «Metio3y,
«OnnonoTBopeHuey, «I 'eHeTnueckue 3a0o0ieBaHus YeIoBeKay, « Buabsl MyTammiiy.

OO6opynoBaHue: XMBbIE W TepOapHBIC PK3EMIUISIPHl KOMHATHBIX PacCTCHH,
pucyHku (dpoTtorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYMBOCTH.

JlaGopaTopHas pabora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. llocTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOMY.



IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHas nporpaMma HMCCIEIOBAHUA T€HOMA
4yenoBeka. MeTonbpl  M3ydyeHUs ~ IE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTHMYECKHM,
OJIM3HEIOBBIH, HUTOr€HETUYECKUM, MONYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE OIpEeNICIICHHE r€HOTHUIA!
MTOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T[P-ananu3a. HaciencTBeHHble 3a001€BaHuUs YeIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUN U JICYEHUH T€HETUYECKHUX
3a0o0sieBaHU 4enoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThI UCCIICIOBAaHUN B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTopbl TOBBIIMICHHOW YYBCTBUTEJIBHOCTU YEJIOBEKA K
bu3MYecCKOMy U XHUMHUUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JleMoHCTpauumn

Tabnuupl U cxembl: «KapuoTun uenoBekay, «MeToJbl U3YYEHUs] TEHETUKU
yesioBekay, «I 'eHeTnueckue 3a00JeBaHUs YETOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3sMoB

JloMecTukanus u cenekuusi. 3apokKICHUE CEJIEKIINU U JOMECTUKAIIMU. Y YEHHE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOrooOpasus KyJbTYPHBIX
pactenuii. Ponp cenexkuuu B cO3aHUU COPTOB PACTEHUI U OPOJ )KUBOTHBIX. COPT,
Mopo/Jia, mTaMM. 3aKOH TOMOJIOTUYECKUX PSII0B B HACIEACTBEHHOW N3MEHYMBOCTHU
H. 1. BaBunosa, ero 3HaueHue JJis CENEKIIMOHHOM pabOTHI.

Metoasl cenekImoHHON paboThl. VCKycCTBEHHBIM OTOOp: MacCOBBIM H
VIHJIUBU 1Y aJIbHBIN. DTanel KOMOWHAIIMOHHOMN CCIICKIIUU. HUcnrwiTanne
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHIy C TIOMOIIBIO OICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJICKIMOHHOW  padoThI.
PanuaninOHHBIN U XUMUYECKUNM MyTareHe3 Kak MCTOYHUK MyTalluil y KYJIbTYPHBIX
dbopm opranu3moB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pexomOuHaHTHBIX JIHK /11 momydeHns ucxoJHOTO MaTepuaa Jijisl CECKITUH.

[Tonyuenue MOJINTUIOU]IOB. BnyrtpuBugoBas rUOpUIN3aLIUs.
bnuskopoAcTBEHHOE — CKpeluMBaHue, wWid  UHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Win ayTOpuauHr. I'erepo3uc u ero mnpuuuHbl. VMcrnosb3oBaHue
rereposuca B cenekuuu. Otnanénnas rubpuausanus. [Ipeomonenne Oecruiomus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
pesonioyusy.

CoxpaHeHre U U3y4eHUE T€HETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U X
JUKHX POJWYEH JUISl CO3[JaHUsI HOBBIX COPTOB U TMOPHUIOB CEIIbCKOXO03AMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBLIX JHCUBOMHBIX 6 UYeNsiaxX VIyYUleHUs.
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JNUHULL U KPOCCO8, 6 MOM HUCie C
NpUMEHEHUeM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCIe008AHUT, NepPed08blX Uoel U
NepCneKmuGHbIX MexXHOI02UL.

JleMoHCTpanumn

[Toptpersi: H. W. BaBunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykpsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuup! u cxembl: «L{eHTpBI TPOUCXOXKAEHUS U MHOTO00pa3usl KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Mertonpl cenexuumy, «OtnanéHnas rudpuanzanusy, «MyrareHes».

JlabopaTtopHasi padora «/3ydyeHne cOpTOB KyJIbTYpHBIX PACTEHUN U MTOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO3AKWCTBO, B J1AOOpPaTOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTeTHYECKAsI OMOJIOTHS

OOBeKThI, HUCMHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MHUKPOOPTraHU3MBI, 170'¢ XapaKTepUCTHKA. TpaguuuoHHas
OMOTEXHOJIOTHS:  XJIeOOMEeUeHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3iaHre TEeXHOJOTMi U MHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIBIO MMOJYyYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallliX HE BCTPEUaoIIMecs B MPUPOie OMOCUHTETHYECKHUE MYTH.

Kierounasa unxkeHepusa. MeTonpl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss W COMaTHUYECKUN
smOpuorene3. Mcmonb30oBaHue TarjioMOB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHUE KUBOTHBIX. METO/ TpPaHCIIAHTALHUH A/I€p KIIETOK.



Texnonozuu 0300poseieHus, KyIbmMUSUpO8aHUs U MUKPOKIOHATILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHass W T€HHasg WHXeHepHs. VICKyCCTBEHHBI CHHTE3 T€HAa U
koHcTpynpoBanue pekomOonHaHTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTHKEeHHUSI M TEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MH)XKEHEPUU. DKOJIOTHYECKUE
U 3TUYECKUE TPOOJIEMbl FTEHHON MHKEHEPHH.

Menuuuackue 6uorexnosnoruu. [locrrenomuas nudposas meauuunaa. TTLP-
JIMarHocTuka. MeTaOoJIOMHBI aHaJIN3, TEHOIEHTPUYECKUN aHalu3 MpoTeoMa
YeJIOBEeKa JUIsl OLICHKM COCTOSIHMSL €ro 3J0poBbs. M CHonb30BaHHWE CTBOJIOBBIX
kieTok. TapretHas Tepanuss paka. 3D-OmowmHkeHepus i pa3paOOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3[JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOIro OMONPHUHTHHTra M ckaddonauHra
JUTSL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 OOecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oynuteneid OPBU, ycTaHOBieHHME MOJIEKYJSIPHBIX MEXaHHU3MOB
¢ynkuonuposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmuupl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEpUsD».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWINAas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KUIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLMOHHBIX NpeACTABJICHHUN B
omnosioruu

OBomonmonHass teopusi Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb u Hay4yHas aesrenbHocTh Y. JlapBuHa.

JIBrKy1Me CHIIbl 3BOIOUNMH BUIOB 110 Y. J[apBHHY (BBICOKasi HHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HeltpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLUMOHHAs  Ouojorug. 3HauYeHUE
HBOJIIOLIMOHHON TEOPUH B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MHpA.

JleMoHCTpanun



[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kioswe, Y. Hapsun, C. C. UerBepukos, 1. U. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmus! u cxembl: «CucteMa xxuBoi npupoas! (o K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzM GopMUPOBaHUS MPUCITOCOOICHUHN Y
pacTeHui u KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapipyta myremiectBus Y.
HapBuna», «Haxoaku Y. [apBunHa», «®opmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«[lopoasl Tomy6eit», «MHorooOpasue KyIbTypHBIX (opM KamycTb», «llopossrl
JIOMAIITHUX >KMBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BHIOB (o Y. JlapBuny)»,
«CxeMa COOTHOIICHUS ABMXKYIIMX CHUJI 3BOIIOUUNY, «OCHOBHBIEC TOJOKECHHS
CUHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIBI
OIICHKM T'€HETUYECKOTO Pa3HOoOOpa3us W CTPYKTypbl nomyisauui. M3meHeHue
reHooHJa TOMYJISAIMU KaK D3JIEMEHTApHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHosecus Jx. Xapnau, B. BaitnOepra.

OnemeHTapHble (AKTOPHI (IBUKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIH
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. Jlpelid reHoB — ciydaiiHbie
HEHaITpaBJICHHbIE U3MEHEHUS YaCTOT ajljiesiel B monysauusix. DpQpext ocHoBaTes.
Ippexm oOymouirounozo eopaviuuxa. CHUdMICEHUE 2eHemUHecK020 pPa3H000pA3UsL:
npuuunsl u creocmsus. llposenenue s3¢pgpexma Opetigha 2eno6 68 6ONLUUX U MATBIX

NONYIAYUSX. Murpanun. N3osius MO JISILUIA: reorpaguyeckas
(mpocTpaHcTBeHHas ), Onosnoruyeckas (penpoayKTHUBHAs).
EctecTBeHHBIII 0TOOp — HampaBisiomMil Qgakrop 3Bomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOMIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBLHOTO
MOBEICHUS )KUBOTHBIX.

[Tprcrmoco0NeHHOCT,  OPTaHM3MOB  KaK  pe3yibTaT  MHKPOIBOJIOIINH.
Bo3HukHOBeHME MPUCTIOCOOIEHNH Y OpraHu3MOB. ApoMop(}O3bl U MANOATATI TAITUH.
[Tpumeps! mprcocobIeHN y OpraHu3MOB: MOP(HOIOTHYECKHE, PU3UOTOTHIECKHE,
OnoxuMuuyeckue, TmnoBefeHUYeckre. OTHOCUTENBHOCTh  MPHUCIOCOOIEHHOCTH
OpPTraHH3MOB.

Bun, ero kpurepunm u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdIBOIOIMHU. M3omsius — kimodeBoi (aktop BumooOpazoBanusa. [lytu u
CIIOCOOBI BUI000pa30BaHUS: ATOTIAaTPUYECKOE (reorpaduueckoe),
CUMIIATPUUECKOe  (IKOJOTUYECKOE),  «MTHOBEHHOE»  (MOJIMILIONAU3AIuS,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanuzmbl GoOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Pob 3BOTIOIMOHHOM OMOJIOTHH B pa3pad0OTKe HAYUYHBIX METOJOB COXPAHECHHUSI
ounopazHooOpasusi. MUKPOIBOMIONUS W KOIBOJIOLUHUS IMAPA3UTOB U HX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMUYHNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «MyTanuoHHasi HM3MEHYUBOCTHY, «llomynsironnas
CTPYKTypa BuAa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/IBmwxkymine
CUJIbI 3BOJIIOIUNY, «IKOJIOTMYECKAs] M3OJSLUS TMOMYJAINN CeBaHCKOU (openny,
«I"eorpaduueckas U30JISIIUS JIUCTBEHHULIBI CHOMPCKOM 1 JINCTBEHHULIBI 1TAYPCKOW»,
«ITonmynsAMOHHBIE BOJTHBI YUCIEHHOCTH XUIMHUKOB U KEPTB», «CxeMa AeHCTBUS
€CTECTBEHHOTO 0TOOpay, «P@opMbl O0pLOHKI 32 cyliecTBOBaHUEY, « UHTyCTpHUATbHBIN
Menanu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpemympexpaaromas oOkKpacka KUBOTHBIX», «Duznonsornueckue
amantanun», «lIpucnocoONEeHHOCTh OpPraHu3MOB W €€ OTHOCHTEIBHOCTBHY,
«Kputepuu Buga», «Bunbl-nBoitHukn», « CTpykTypa Buaa B mpupojie», «CrnocoObl
BUI000pa3oBaHusy, «I eorpaduyeckoe Bumoo0pa3oBanue TPEX BUIOB JIAH IBIIIICH,
«IKOJIOTUYECKOe BUA000pa3oBaHUE BHUAOB CUHHI, «IloMUMIONIL pacTeHUI»,
«KanycTHO-peeuHblil ruopumy.

O6opynoBanue: repbapyuu pacTeHUM, KOJJISKIIUH HACEKOMBIX, dydena IMTUIL |
3BEpei ¢ MpUMeEpaMu pa3IMuHbIX TPUCTIOCOOICHHI, YyUesa NTHIl U 3BEpPeil pa3HbIX
BUJIOB, TrepOapuu pacTeHUid OJIM3KUX BHUAOB, OOpA30BaBIIMXCSA PA3THYHBIMU
crocobamu.

JlaGopaTopHasi pabota «BrisiBJIeHUE U3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHasi padora «IIprcriocoOaeHrss OPraHM3MOB U UX OTHOCUTEIIbHAS
11e71eCO00pa3HOCTDY.

JlaGopaTopnasi paGora «CpaBHeHHWE BHIOB IO MOpP(OIOrHIecKOMy
KPUTEPUIOY.

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaThl

Metoasl u3ydeHMsT MakpolsBoJonuu. [laneoHTONOrHMYECKHE  METObI
uzydeHus: oHBomoruu. llepexomnpie ¢opMbl U GUIOTEHETUYECKUE —PSIBI
OpraHU3MOB.

buoreorpadguueckue meTonbl u3ydeHus 3Bosonuu. CpaBHeHUE GJIOpHI U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHJEMUKHU U PEIUKTHI.

DOMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METOMbl M3YYEHUS
ABOMIOLMH. ['€HeTnueckue MeXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M IMOSBJICHUS
DBOJIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPraHBbIL.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,



OMOXUMHUYECKHUE U MaTEMAaTUYECKUE METObl U3YyUYEHUS IBOTIONUU. ['OMOIOTMYHbIE
redbl. COBpEMEHHBIE METO/IbI IOCTPOCHUS (PUIIOTEHETHYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOOIUU. [IpuHyun cmenvl yHKyuil.
HeoOpatumocTs 3Bomonu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
ABOJIIOLIMH.

JleMoHCcTpau

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, J. I'ekkelnsb.

Tabmumpl U cxembl: «OUIOTCHETUYECKUN PAJl JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»,  «Pununodutsr»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpaguueckue 30HBI 3eMian», «Jlpeii KOHTHUHEHTOBY,
«Penuktely, «HaudanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHby, «PyaUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0Opbl 4YEJOBEKa M IIMMIIaH3e», «lJIaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO0LI1e 3aKOHOMEPHOCTHU 3BOJIIOLIUN Y.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHE )KU3HA HA 3emJie

HayuHple TUMOTE3bl MNPOUCXOXKIACHUS >KM3HM Ha 3emiie. AOuWOreHes u
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKIECHUU KU3HU (KPEAllMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOK/ICHUA KU3HU U €€ ONpoBepKeHHe onbiTamu .
Penu, JI. Cnannanuanu, JI. [lactepa. [Ipoucxoxaenne >kM3HU U aCTPOOUOJIOTUS.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU JBOJIIOLIUH. [InanerapHas
(reonmornueckas) SBOJIONMUSA. XHMHYECKass OHBOJIONMSA. AOHWOTCHHBIM CHHTE3
opraHuyeckux BeniecTB W3 Heopranuudeckux. Ombir C. Mumiepa u I'. IOpu.
Oo6pazoBanue noaumepoB u3 MonoMepoB. Koanieparnas runote3a A. . Onapuna,
rurnore3a mnepBuyHoro OynboHa JIx. XonjelHa, reHeTtuyeckas rumore3a [
Ménnepa. PubGosumbr (T. Yex) u rumoresa «mupa PHK» VY. Tunbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emin 1 MeToAbl €€ n3ydeHus. VickoraeMple OpraHnyecKre OCTaTKU.
['eoxpononiorust u €€ mMeroabl. OTHOCUTENbHAS U AOCOJIOTHASE T€OXPOHOJIOTHS.
['eoxpoHosornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tanbl OpraHMYecKOd »HBOJIIOUMU. [lOsIBIIeHME W 3BOJIOIUA
NEPBBIX KJIETOK. DBOJIOLHMSA MeTaboian3Ma. BO3HMKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOTUIEHKM KaK aHaJIOT MEPBBIX Ha 3emie COOOLIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.



[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE MMPOUCXOKICHHE
BUpYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC ATallbl SBOJIONHMH BBICITUX pacTeHUH. OCHOBHBIC apOMOPQO3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE BETKOBBIX
paCTECHUH.

OCHOBHBIC 3Tallbl 3BOJIONHMH JKABOTHOTO MHUpa. OCHOBHBIE apOMOP(O3bI
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBble XOp/10BbIE KUBOTHBIE. JKM3HB B BOAE. DBOJIONHUS MTO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONINX U
ntul. [lpunnun ximoyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMH U
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
najaeo30ii, Me3030i, KaitHo30i. O0IIas XapakTepuCTUKa KIMMaTa U T€OJIOTUYECKHUX
npoiieccoB. [losiBneHne u paciBeT XapaKTepHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE:
€ro yCJIOBHUS U BIMSHUE HA ra30BbIi cOcTaB aTMOC(hepHI.

MaccoBbie BBIMUPAHHUSI — 3KOJOTHUYECKUE KPU3UCHI NMpouuioro. [puunHel u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €TI0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHoO0Opasus Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHnune! kraccudukanmu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKUE IPYMITBI OPTaHU3MOB.

JleMmoHCcTpauumn

[Toptpersr: ®@. Penn, JI. Cnasuannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapumn, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Pemny», «Cxema ombita JI. ITactepa mo
M3YUYCHHUIO CaMO3apoXKJeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanpl  HEOPTraHWUYECKOW  ABOMIOUMM»,  «[ €OXpOHOJIOTMYECKas  IIKaiay,
«HauanpHble 3Tanbl OPraHUYECKOW IBONIONUNY», «CxeMa 00pa3oBaHHS dYKAPUOT
nyTéM cumoOnoreHeza», «Cucrema XKUBOM TpHUpoAbD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCINY,
«MHoroxkierounsle Bogopocim», «Mxw», «llanoporHukm», «l ojl0ceMeHHbIE
pactenus», «Opranbl [IBETKOBBIX paCTeHUI», «CXeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomopdo3ssl KUBOTHBIXY», «IIpocteitmmey, «Kumednomnonoctaeiey, «I[lmockue
yepBu», «Unenucronoruey», «PviOb», «3eMHOBOAHBIE», «lIpecMbIkarommecs,
«IItnupy, «Miekonuraromuey», «Pa3BuTue )Xu3HU B apXeMCKoOU 3pe», «Pa3Butne
KU3HU B IIPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HM B MAJICO30MCKOM 3pe»,
«Pa3BuTHE KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B KAWHO30KWCKOU 3PER,
«CoBpeMeHHasi CUCTeMa OPraHUYECKOTO MUPay.



O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJIICKIIMH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHX, CKEJIETHI TO3BOHOYHBIX KUBOTHBIX, Uy4€eJIa IITUL] U 3BEPEM, KOJUICKIIUN
OKAMEHEIJIOCTEM, IIOJE3HBIX HCKOMAEMbIX, MYJSIKA OpPraHMYEeCKUX OCTaTKOB
OpPraHUu3MOB.

Bupryanbnas n1aboparopHasi padora «MozaenupoBanue onsiToB Muiiepa—
KOpu no n3ydennio abMOreHHOT0 CUHTE3a OPraHMYECKUX COSIMHEHUN B IEPBUYHON
aTMocdepe».

JlabopaTopnasi paGora «/3yyeHue u omHMcaHUE MCKONAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «/3yueHre 0oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl 1 3a7a4u aHTPOIMOJIOTUHU. METO/IbI aHTPOTOJIOT U H.

CraHoBIEHUE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHUsA. COBpEMEHHbBIE HAYUYHBIE TEOPUH.

CX0aCcTBO Yen0BEKa € )KMBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHYECKHUE,
nopeaeHYeckre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpAMOXOXKIECHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuUTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JIBrkymue cuiibl (hakTopbl) aHTPOIOreHe3a: OUOJIOTHYEeCKre, COI[HaTbHbIC.
CooTHoleHHEe OMOTOTUYECKUX U COUATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIC CTaguu aHTporioreHe3a. PaHHue uenoBekooOpas3Hbie 00€3bSIHBI
(IPOKOHCYJIBI) U paHHUE MOHTUBI — O0IIHE MPEKU YeJI0BEKOOOPa3HBIX 00€3bsH U
JoJed. ABCTPAJONHUTEKU — ABYHOTHE MPEAKU JroJei. YeloBeK yMeblil, epBbIe
M3TOTOBJIEHUS OPYAUH TpyAa. UemoBeK MpAMOXOISIINN U IEPBBIA BBIXOT JIOIEH 32
npenensl Adpuxu. YenmoBek reitenboeprekuii — o0l mpeaok HeaH1epTaaTbCKOTO
YeJIOBEKa W YEJIOBEKA Pa3syMHOTO. UeNOBEK HEaHAEPTAIbCKUUA KAK BUJ JIIOAECH
XOJIOJHOTO KJnMarta. YeloBEeK pa3yMHbId COBPEMEHHOTO THIIA, JIEHUCOBCKUMU
YEeJIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a mpenenamu Adpuku. [laneorenernka u
MaJICOTCHOMMUKA.

DBOJIIOLIMST COBPEMEHHOTO uejoBeka. EcTecTBeHHBI OTOOpP B MOMYJISIUAX
yesioBeka. MyTalMoHHBIN Tpouecc U noiaumopdusm. [lonynsunoHHBIE BOJIHBI,
npeiid reHoB, murpauus U «d(pQPexT ocHoBaTels» B MOIMYJSIUAX COBPEMEHHOTO
YEJIOBEKA.



UYenoseueckue pacel. I[loHdatue o pace. bosblume pacel: eBponeowaHas
(eBpa3miickasi),  aBCTpajo-HETpoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuacTtBO  yenoBewecknx pac. HayuHas  HECOCTOATENBHOCTH  pacu3Mma.
[IpucrnocoOeHHOCTh YeOBEKa K Pa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpEJbl.
Bnusnue reorpadudeckoil cpesipl U Aperida reHoB Ha MOPQPOIJIOTHUIO U (PUHNOJIOTHIO
YEJI0BEKA.

MexauciuIuimHapable  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  DBOJIOLIMOHHAS  AHTPOINOJOTUS U MAaJCOaHTPONOJIOTHS
YEJIOBEUECKUX MOMYJIAIMNA. bruoconuanbHble UCCICIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre K03BOIIOMUHI OUOJIOTMYECKOTO M COLIUATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. {apBun, JI. JIuku, 5. 4. Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3ubie 00€3bsHBb», «CKeNeT dYeloBeKa M CKEJEeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD), «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YeNOBEKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
MPAMOXOAIINNY, «JleHncoBckuid yenoBek» «Heanaepranpubhy, « KpoMaHbOHIIBIY,
«IIpenku yenoBekay, « ITanbl SBOTIOLIMN YETOBEKay», «Pachl UeIOBEKaY.

OG6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJNOBEKa, penpoaykiuu (dbororpaduu) KapTuH C
MUQOJIOTUYECKUMU U OUOJICUCKUMM CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOTIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET Ye0BeKa, MOJIEIb
yeperna yesioBeKa U ueperna MMMITaH3e, MOJIeb KUCTH YeJIOBEKa U KUCTH IIUMIaH3e,
MOJIEJIN TOpCa MPEJKOB YEIOBEKA.

JlabopaTtopuass pabGora «/3ydueHme ocOOCHHOCTEH CTpOEHUs CKelera
YeJI0BEKA, CBSI3aHHBIX C MPAMOXO0XKICHUEM.

IIpakTnueckas padora «3yyeHne 3KOJIOrHYECKUX aIalTallui YETOBEKA.

Tema 6. Jxkosnorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB M
HAJ0PraHMU3MEHHBbIX CUCTEM C OKpY Kalollel cpeaou

3aposkaeHue U pa3BUTUE 3KOJoTuH B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkens, A. Tencau, B. H. CykauéBa. Pa3znenst m 3amaum
sKoJI0THH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.

Metonpt sxosorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
OpUPOAHBIE W JIabopaTtopHbie. MoJenupoBaHre B HKOJIOTUU. MOHUTOPHUHT
OKpY>Karolel Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHMM JUIA  YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3E€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJOTMUYECKOM IPAMOTHOCTH HACEICHUSI.



JdeMoHCcTpaMuK

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemul: «Pa3gensl dxoaorun», «MeToasl dKoIorHn», «CxeMa
MOHUTOPHUHIA OKPYKAIOLIEN CPEIbI».

JlabopaTopHnast padora «3yuenue METOJ0B JKOJIOTHYECKUX
WCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

Okosorudeckue (HakTopbl U 3aKOHOMEPHOCTU UX AeiicTBus. Knaccudukanus
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JIEHUCTBUS dKojoruueckux (axkropos. IIpaBuino munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢paktopel. CBeT Kak sKonorumdyeckuid (akrtop. JleilcTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbl. DKOJIOIMYECKUE TPYIIIbI
pacTeHWH M JKABOTHBIX II0 OTHOIICHMIO K cBeTy. CHUTHaJIbHas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak skonorudyeckuid (akrtop. JleiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxuocth kak skonorumdeckuid aktop. Ilpucrnocobnenus pacteHuili K
NoJAJIep)KaHU0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOLICHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
r1yOMHHAs  TOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas.  DPU3NKO-XUMHUYECKHE
0COOCHHOCTH cpesl 00uTaHust oprann3moB. [Iprcnoco0nennst opraHu3MOB K KU3HU
B pa3HbIX cpefax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauunbie puTMbL. [IpucrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HU.

JKuznennsie popmbl oprann3mMoB. [ToHsTHE 0 *KU3HEHHOH (popMe. XKu3HEHHBIC
bopMbl pacTeHHMil: AepeBbsl, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TPAaBBI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX: THUIPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckue ¢paktopsl. Bunbl 6M0THYECKUX B3aMMOJCHCTBHIM: KOHKYPEHIINS,
XUIIIHAYECTBO, cuMOKM03 U ero Gopmbl. [lapazutusm, koomepamusi, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJCOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tomu4yeckue, (opuueckue, ¢adbpuyeckue). 3HAUYCHUE



OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JeMoHCcTpaMuA

Tabmuubr u cxembl: «Ikomorudeckue (akTtopbr», «CBETOBOW CIIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenaoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOTMYECKUE aaanTauuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpraHU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennsie popmbl pacTeHMID», <« KU3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
HIMPOKOJIMCTBEHHOIO Jiecay, «IDKOCUCTeMa XBOMHOro Jieca», «llemu muTanusy,
«XHIIHAYECTBOY, «Tapazutuzm», «KoHKypeHIus», «Cumbm03»,
«KoMMeHcanuzm.

O6opynoBanue: repbdapuu pacTeHUW U >KUBOTHBIX, IMPHUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUMN, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUSI, TepOapuu U KOJUICKIIMHN TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, dydena MTUIl U 3Bepell, repdbapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHUs] JAHHBIX TPYII, KOJUICKIIUU KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeiax,
repObapuv M KOJUIGKIIMM PACTEHUH M JKUBOTHBIX, OOJIAJAOIIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUW KU3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOUIUX B PA3JIMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlabopaTtopnasi padora «BrpisiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATyPhI».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTECHUMN U3 Pa3HBIX
MECT OOMTaHUS.

Tema 8. Dk010russ BUAOB U MOILYJIS UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLIHH. [Tonmymsimuss ~ Kak
Oounonornyeckas cucrema. Poib HEOTHOPOAHOCTH Cpenbl, PU3NUECKUX OAPHEPOB U
O0COOCHHOCTEM OMOJ0TUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisaiuui. OCHOBHBIE TIOKAQ3aTE€IW MOMYJSALMU: YHUCIEHHOCTh, IIOTHOCTb,
BO3pAacTHasT M TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JlnHamMuKa monyyisiuuu U €€ peryssanus. bUOTHYECKUH TMOTEHLMA TMOMYJISIHU.
MopaenupoBaHue TUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISILUN.
KpuBbie BbDKHMBaHMs. Perymisiuss 4YMCIeHHOCTH MOMYJSLUN: posib (HaKTOPOB,



3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
Mozenb dkosormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosormueckon
Huiy. [loTeHnnanbpHas U pealTu30BaHHAas! HUILIY.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpaluid >KUBOTHBIX. buosormyeckue
WHBA3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpauumn

[Toptper: k. 1. XaTunHCOH.

Tabmuubl U cXembl: «JDKOJOTHYECKHUE XapAKTEPUCTUKU MOMYJISLHUNY,
«IIpocTpancTBeHHasi  CTpyKTypa  momyisiiun», «Bo3pacTHble  MHUpaMUJIbI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mogeins 3xonorndeckor Humu /. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHHUM, KOJJICKIIUH )KUBOTHBIX.

JlabopaTtopHnasi pa6ora «lIpucnocobiieHus ceMsiH pacCTEHUHN K PacCEICHUION.

Tema 9. Iko10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jlx. Tencnu). dOyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3kocucTemMax. KpyroBopor BeleCTB U MOTOK 3HEPTUU
B DKOCUCTEME.

OcHOBHBIE MOKA3aTENHN HIKOCUCTEMBL. bruoMacca u mpoAyKIusa. IKOJIOTHUYECKUE
MUPaMUJIBI YUCEN, OMOMACChI U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. KnmmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCUCmeMbl Mopeu U
oxeanos. Ixocucmemvl myHOp, 1€co8, cmeneul, nyCmultb.

AHTpONOrE€HHBIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmmuus
MEK]ly aHTPOIIOTEHHBIMH U IPUPOAHBIMU IKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomM3anusi TOpOACKON ¢ayHbl. buonormyeckoe u
X035iICTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu skocucmem. IlepeHOC PHEPIUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 6030eticmeus 3a2psA3HeHUl PA3HbLLX MUNO08 HA CYOOPSAHU3MEHHOM,
OD2AHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmeus. MeTonoaorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOocHCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIIIBEI OPTaHU3MOB B dKOCcHCTeMe», « KpyroBopoT BeliecTB B 3kocucTemey, «Lenn
nuTaHus (macTOWIHAs, JAETPUTHAsA)», «IKOJOTHYECKas TMUpamMuia YUCEI»,
«IKonoruyeckas nupamuyia OUOMACChl», «IKOJIOTHUYECKasi MUpaMuia SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
DHEPTUU B arporeHo3e», «[Ipumepsr ypooskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIl |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCUCTEMBI.

IIpakTuuyeckas padora «/3ydenue u onucanne ypo03KOCUCTEMBD».

JlaGopaTopnasi pa6ora «M3ydenue pazHOOOpa3usi MEJIKUX MMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
eIbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKocHCTeMy (Ha MMojie WIM B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyILECTBOBAJIA KM3Hb. PazBuTHe npeacraBieHuil o ornochepe B Tpyaax J. 3rocca.
VYuenue B. U. BepHanckoro o 6uocdepe. Obnactu ouocdepsl u e€ coctan. JKupoe
BEIEeCTBO Orochephl 1 ero PyHKITUH.

3aKOHOMEPHOCTH CyliecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChEpbl Kak
ri00abHOM 3K0cUCTeMBI. J(MHamMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKHUE IUKJIIBI (YTIepo/a, a30Ta). PUTMUYHOCTH SIBICHUN B
ouocdepe.



3oHanbHOCTH Ouocdepsl. [lousatre o Guome. OCHOBHBIE OMOMBI CYIIH: TYHJIPA,
XBOMHBIE Ji€Ca, CMENIAHHBIE M IIMPOKOJIMCTBEHHBIE JieCa, CTENU, CABAHHBI,
MIyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u (yHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITAa 1
ouochepHbIX PYHKIIUM.

JeMoHCcTpau

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmumpr u cxemsl: «l'eocdepsr 3emmm», «KpyroBopoT asora B mpupoaey,
«KpyroBopor yrimepoma B mnpupose», «KpyroBopor kuciaopojia B IPUPOIAE,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Knumarudeckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «IIInpokoancTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponmnueckuil gec.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:kaomias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelIOBEKa Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOTHOMN
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspyiienme mouBbl. OxpaHa MNOYBEHHBIX
pecypcoB. M3meHnenune kimmara.

AHTpOIIOT€HHOE BO3ACHCTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
pPacCTUTEILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOIBIL.
Kpacaesie kHuru. Oco0o oxpansembie mpupoanbie Ttepputopun (OOIIT).
borannueckue cagpl U 300JI0THUYECKHUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA U IPUPOJIBI.
PanronanbHO€ ~ MPUPOJOMONB30BAaHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butne METOJIOB MOHUTOPUHTA Pa3BUTHUS  OIMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uccie008anus nepexooa K pecypcocoepezaroujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
ungopmayuu no  CcoCMoAHUIO OMOENbHbIX 68U008 U 3Kkocucmem. (OcHogvl
9Kopeaburumayuu dKocucmem u cnocooos 060pvObLl ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JleMoHCTpanun

Tabnuibl U cxeMbl: «3arpsi3HeHne atMocepbi», «3arpsa3HeHue ruipochepbny,
«3arpsi3HeHue nouBb», «[lapHukoBbii A3hdhexT», «Ocob0 oxpaHsieMble MPUPOIHbIE
TeppuTOpUn», «MOAENH YIIPABIIEMOTO MUPAY.



Oo6opynoBanue: ¢otorpa@uu oxXpaHsSEMbIX pacTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOYYarOIIMMHUCS TPOTPaMM  CpPEIHEro o0Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METaNpeIMETHBIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl 10 OUOJIOTUU
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue momusayuu K OOyYEHUIO  OHMOJIOTHH,
yeleHanpaegienHoe paseumiue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIMNXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOrMYECKOT0 00pa30BaHUs, HaIUuUe NPAagoCO3HAHUSL YKOIOTUUECKON KYIbTYPHI,
CcnocobHoCcmu cmasums NENN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUU TIOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATCIBHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU WU HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIUMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPABOIMOPSIKY, YETOBEKY TpyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIIUSAIM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKpYKaroUIen cpelie.

JIndHOCTHBIE pE3yJNbTaThl OCBOCHHS yueOHOoro mpeamera «buonorusy»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJICTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, pAaCIIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHHUI
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCIUTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIECTRA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00SA3aHHOCTEH, yBaXKEHHE 3aKOHA
Y TIPaBOIOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATEILHOCTH IIPH CO3aHUHN YUSOHBIX
MPOCKTOB, pEIICHUH Yy4eOHBIX M TO3HABATCIBHBIX 3a/ia4, BBIIOJIHECHUHU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSIMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COILIMAJILHBIM ITOJIOKCHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IpU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCThH K TYMAHUTAPHON 1 BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakIaHCKOU MIEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3bIK M KYJbTYpPYy, HPOILIOE U HACTOAIICE
MHOTOHAIIMOHANBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MIPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTHXKEHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OILICHWBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHUE U
pa3BUTHE OWOJOTUM, TOHUMAHMUS 3HAYCHUST OWOJOTMU B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOr0O HAPO/IA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHME JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMYMBOTO OYIyIIero;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HAU B COOTBETCTBUMU C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHMMAaHHUE YMOITMOHATBLHOTO BO3ICHCTBUSI )KMBOW IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKCHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuyeckoro BoCHUTAHUA, GOPMHUPOBAHMS KYJHTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MacHOro o0pas3a *KU3HU (310pOBOE
NUTaHue, COOJIIOIEHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHUM W OTHbIXa, peryisipHas (Qu3uyeckas aKTUBHOCTb), OEpEKHOro,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hHU3MUECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJI HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011aCHOTr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIOEH;

OCO3HAHHWE MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTUBHOW JESITEIBHOCTH TEXHOJIOTUYECKOW W COLMAIBHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpEC K pa3InyHbIM cpepaM MpophecCUOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pealn30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eTIeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICEHUE YPOBHA HKOJOTUYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCICACTBUNA ISt
OKPYKaroUIEH Cpebl;

OCO3HAHHME TJI00ATBLHOTO XapaKTepa JKOJIOTHUECKHX MpoOJeM W IMyTed HuX
pelLIeHHS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHUS
U YMEHHMS TpU PEIICHUH TMpoOJieM, CBS3aHHBIX C  pallMOHAJbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOIIOJIEHME  MpaBUJ  TMOBEIEHUS B MIPUPOJE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HEMPHUATUE JEUCTBUN, IPUHOCIIIMX BPE OKPYKAKOIIEH TPUPOTHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPHUATHBIE SKOJOTUYECKHUE IMOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;



HaJIM4KME PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHHUS, YKOJIOTHYECKON KYJIbTYpHI,
OTIbITa NEeSATEIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIbHONW, KOMMYHHKATUBHOM M COIMATBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JIEATEIHHOCTH SKOJIOTHUECKON
HaIlpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKW M OOIECTBEHHOW MPAaKTHUKW, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHME S3BIKOBOM W UYWTATENIbCKOW KYIbTYpPHl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUSI MUPA;

NMOHUMAaHUE CHenuPUKU OHOJOTUM KaK HAyKd, OCO3HaHUA €€ poJik B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUs] 00 OKpYXKalolleM MHpE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pELIeHHH NpodieM
COXPaHEHUs1 IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJIi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTUS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh pPECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIXO/A U3 II100aJBHBIX YKOJIOTHYECKUX MPOOIIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — pa3BUTHIO,  pallOHAJIbHOMY
UCTIOJb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHUPYyeMO
IpU U3YYCHUH OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJydyaeMble 3HAHUS [JI aHaiu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JiefiaTh OOOCHOBAHHBIC 3aKJIIOUCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAHME LIEHHOCTU HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEILHOCTh MHIUBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OMOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIICHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMA, HAY4YHbI (paKT, NPUHLMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
U CCJEeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbIE
yueOHble JeHCTBUS (IO3HABATENbHbIE, KOMMYHHKATHUBHBIC, PETYJSATUBHBIC),
obecneunBaromye GopMupoBaHrue (yHKIMOHAIBHOW IPaMOTHOCTH M COIIMAJIbHOM
KOMIETEHIIMM  O0YyYaroIMXCs; CIOCOOHOCTh  OOYyYaroIMXCs — HCIOJIb30BaTh
OCBOEHHBIE MEKIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE
y4eOHbIE IMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

B pe3ynbpraTe u3yueHus: OM0ONIOruy Ha YPOBHE CPEIHEro 00LIero 00pa3oBaHus
y oOyuatomerocss OyayT c(OpMHUpOBaHbl I103HABATEJIbHbIE YHUBEPCAJIbHBIC
y4yeOHblEe JEHCTBUS, KOMMYHHUKATHBHBIE YHHBEpCaJbHblE YydeOHbIE IEHCTBUA,
PEryISTUBHBIE YHUBEPCATIbHbBIE YUEOHbIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOSITENILHO  (OPMYyJIUPOBaTh M aKTyalU3UpoOBaTh  IMpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, CUHTE3a, CpaBHEHMSI, Kiaccudukanuu, 0000IIeH s ), pACKPBIBATh CMBICT
OMOJIOTMYECKUX MOHATUM (BBIAETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATDH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 00bsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOBI U 3aKIHOUECHMS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA JUISI ITPEACTABIICHUS CYIIECTBEHHBIX
CBSI3¢M M OTHOUIEHMH B M3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabarbiBaTh IUIAH pEUIEHMs MPOOJEMBbl C YYETOM aHAIU3a UMEIOIUXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITENILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATH U BHIMOIHIATH pabOTy B YCIOBHIX PEaTbHOTO, BUPTYaJIHHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIJICHUE NTPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 0a30BbBI€E HCCIEI0BATEIbLCKHE JeHCTBHS:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIET0BATEIbCKON U MPOCKTHOU JIEATEIBHOCTH,
HaBBIKAMM  pa3penieHus npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCTIONB30BaTh PAa3jMuYHbIe BHUABI JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHWS, €ro WHTEpPIpEeTaluH, MPeoOpa30BaHUI0O M TMPUMEHEHHIO B YUEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaJETh HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH U KU3HEHHBIX CUTYaIlUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauy,
BBIJIBUTaTh TUIOTE3Y €€ PeIIeHNUs, HAXOJUTh apTyMEHThI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUIA, 3aJaBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE peHICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJECHANPABICHHBIA MOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh IEPEHOCUTh 3HAaHHS B IMO3HABATEJIbHYIO M MPAKTHUECKYIO 00JacTu
KU3ZHEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX YUYEOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, TpEJiaraTh OPUTHHAIBHBIE MOIAXOABI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOus, HAy4YHO-IOMYJIIPHOM JMTEeparype, OHOJOTMYECKUX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UpPOBATh
MH(POPMALIMIO Pa3IMYHbIX BUJOB U (POPM IpenCTaBICHUs, KpUTUUECKH OLIEHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



bopMyIMpoBaTh 3alpOChl U MPUMEHSTH PAa3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJHEHUSI yU4eOHBIX
3aj1ay;

npuoOpeTaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BAaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ouonorunueckoi nupopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TaOIHIIbI, PUCYHKU U
Apyroe);

UCTIONB30BaTh HAYYHBIM S3BIK B KayecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CHUMBOJBI, (HOpPMYJbI, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJIAJE€Th  HAaBBIKAMHM  paclo3HaBaHWS M 3alIUThl  UH)OpMaIuw,
MH(POPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXJaeMoOil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3a/lay, YYUTHIBATh WHTEPECHI W COTJIACOBAHHOCTH IMO3UIMHA JAPYTHX yYaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpU pelIeHUU OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJIEHCTBUS MPHU PEIICHUN yIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUM C y4y€TOM OOILIuX
MHTEPECOB U BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;

NpUHUMATh  I[eId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,



pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KaX/I0I0 Y4aCTHUKA KOMaHbl B OOINI
PE3yNbTAT MO0 pa3pabOTaHHBIM KPUTEPHUSIM;

[pe/ularartb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaxKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMUECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHUSAX M IOCTYINKAX IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYXKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
NEATEIBHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJIATH IIJIaH PEIICHUS] TPOOIIEMBI C YUETOM UMEOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLMsIM;

pacIMpATh pAMKH Y4€OHOT0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIIEKCUH AJIsi OLEHKH CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHS;

yYMEThb OLICHUBAThb PUCKU U CBOCBPEMEHHO IMPUHUMATH PEIICHUA [0 HX
CHIDKEHHUIO;

IIPUHUMATh MOTHMBBI M apryMEHTBl APYIMX IIPU AaHAJIU3€ pPe3yIbTaTOB
NEATEIbHOCTH;



3) npuHsaTHE ceOsl U APYTrUX:
IPUHUMATH Ce0sl, TOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;
NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIUW3e pPe3yIbTaToB
NEeSATEeTLHOCTH;
MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OIINOKHY;
pa3BHUBATh CITIOCOOHOCTH TOHUMATh MUP C TTO3UIIUH JIPYTOr0 YEIOBEKA.
IMMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yabTaThl OCBOCHUSI COJEpPXKAaHHUS ydeOHOro mpeameTa
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npoduapHOro  o0yueHus  oOydaronuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETAIMU U MPEeOOPa30BAHUIO 3HAHUMN, BUJBI JIESITEIHLHOCTH IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cUTyauusx. [IpenmeTHble pe3yiabTaThl MPEACTABICHBI IO
roJlaM U3y4eHHUsl.

[IpenMeTHBIE pe3yibTaThl OCBOEHUs ydueOHOro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB  TPHUPOABI U  PEHIeHWH TpoOJieM  palMroHAIBLHOTO
MPUPOJIOTIOIB30BAHUS, O BKJIaJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYIISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U DPa3BUTHE), OHMOJIOTMYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas Teopusl
HacnencteeHHocTn T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3us ¥ MPOUCXOXKACHUS KyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€TMHOOOpa3us
MOTOMKOB TI€PBOT0 TOKOJICHUSI, PACIIEIJICHUS, YUCTOTHl TaMET, HE3aBHCUMOIO
HacnenoBanuss [. MeHngens, TOMOJIOTUYECKUX PANOB B  HACJIEACTBEHHOMU
n3meHunBoctd H. M. BaBuiiosa), npuHIMNIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJOTUYECKUX WCCIICIOBAHUAX JKUBBIX OOBEKTOB (ONMUCAaHUE, W3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxTepwuii, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM
OpraHOB pACTEHMM, JKUBOTHBIX, 4YEJIOBEKa, MPOLIECCOB KU3HEAEITEIHLHOCTH,



MPOTEKAIONINX B OpraHU3Max PAacTeHWH, KUBOTHBIX M YEJIOBEKa, OMOIOTHYECKHUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTabO0IM3M), MPEBPAIICHUS YHEPTUH, OPOKCHUS,
aBTOTPO(PHOTO U TeTepOTPOGHOTO THIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, MeK03a, TaMETOTeHe3a, IMOpUOreHe3a, NOCTIMOPUOHAIIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, TE€TEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMCHHE YCTaHABIMBATh B3aMMOCBSI3U MEXIY OPraHOMJAMH KIETKH M HUX
GYHKIHUSIMH, CTPOCHHEM KJIETOK PAa3HBIX TKAHEHM W WX (QYHKIHUSIMH, MEXIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacCTeHHWH, JKMBOTHBIX WM YEJIOBEKAa U MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY dSTallaMH
oOMEeHa BENIECTB, dTallaMu KJIETOYHOIO ITUKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTopamMu cpenbl OOUTaHUS;

YMEHUE BBISIBJIATh OTIMYHUTEIIBHBIC MPU3HAKN JKMBBIX CHUCTEM, B TOM YHCIIE
pacTeHuM, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTHYECKUE 3aa9H, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIEAYEMbIMU OMOJIOTUYECKUMHU TIPOIECCAMU U SBJIICHUSIMU, J1€TIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJyUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OpATOPHBIE M MpPaKTUYECKUE padOThl, COOIHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh HUX OKCICPUMEHTATBHBIMU
cpenctBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHAJTU3UPOBATH TMOIYUYCHHBIC
PE3YNbTATHI U ICNIaTh BHIBOIBL;

YMEHHUE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OMOoJIOrHw,
DKOJIOTHU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOMUYHO  TPEACTABIATH  TMOJYYCHHBIE  PE3yJlbTaTbl HAa  yYEHUYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIMEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
00J1aCcTH OMOJIOTUN M MEIMIMHBI (KIIOHUPOBAHHE, HICKYCCTBEHHOE OTUIO0TBOPEHHUE,
HaIlpaBJICHHOE U3MEHEHNE TCHOMA 1 CO3/JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiieil mpodecCHoHaTbHON
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAHMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEIIbCKOTO XO3HCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIIyOJIATh TO3HABATEIIbHBIN
WHTEpEeC, HAIPaBJICHHBIN HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOMICH Mpodeccuu u
NpOAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIMsIX CpPETHETO
po(eCCHOHATLHOTO U BBICIIETO 00pa30BaHUS.



[IpeameTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» B 11
Ks1acce NOJIKHBI OTPaKAaTh:

chOpPMHPOBAHHOCTh 3HAHUW O MECT€ U pOJM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHAIBLHOTO
PUPOOTIOIH30BaHUs, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOekKHBIX yUEHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpe/ieNeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralolMX OHOJIOTHMYECKUX
TEPMUHOB M TMOHATHH (BHUI, »KOcucTeMa, Ouocdepa), OMOIOTHYECKUE TEOPUU
(3BomonronHas teopust Y. J[apBuHA, CHHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHusX 3Bontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus J[x. Xapau u B. BaitnOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMuJIbl dHEpPruM), rumnoresbl (rumoresa «mupa PHK» V.
['unGepra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYyYHOTO  IMO3HaHUS,
UCITIOJIb3yEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, SKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHHUS U
OIICHKH aHTPOITOTCHHBIX H3MEHECHUN B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
PKOCUCTEM U Ouochephl, CTaOUIU3UPYIONMIETO, JBHXKYILIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'0 0TOOPA, AJJIONATPUUECKOTO U CUMIIATPUUYECKOTO BUI000pa30BaHus,
BIUSHUAS  JBWKYIIUX  CHJI  DBOJIOIMMM  HAa  reHOGOHA  TIOMYJISIIUH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HAIlpaBIECHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBS3M MEXIY TMPOIECCAaMU HBOJIIOIHUH,
JBIDKYIIUMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX JSKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBIATH  OTJIMUMTEIBHBIC  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE APIYMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JIJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX IPYII, B3aUMOCBSA3U OPraHU3MOB U Cpe/lbl OOUTAHUS, €AMHCTBA



YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISITH IPUUNHHO-CIIEICTBEHHbBIC
CBSI3M MEXIY UCCIIEyeMbIMU OHOJIOTMYECKUMU MIPOIIECCAaMU U SABIICHUSIMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IMOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBIMOJHATH JIa0OpaTOpHbIE M MpakTUYecKue paboThl, COOII0IAThH
IpaBuJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBLHBIMU
cpeacTBamMu, (GOpMyIupys Leidb HCCIEIOBAHMS, AaHAJU3UPOBATH IMOJYYCHHBIC
pe3yJbTaThl U IeNIaTh BBIBOJIBL;

YMEHHME y4acTBOBaThb B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJorud,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYECHHUYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIOTE3bl U TEOPUH O IMPOUCXOXKICHUU KU3HU, YEIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U Croco0ax MperoTBpaleHUs
ri100aJpHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHalbHON
JESITEIbHOCTH B 001aCTU OMOJIOTHH, YKOJIOTHUH, TIPUPOIOTIONH30BAHNS, MEAUIINHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3iHCTBa, MUILEBOU
IPOMBIIIJIEHHOCTH, YIVIyOJIATh I103HABAaTEJIbHBIM MHTEpPEC, HANpaBICHHbIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHUsl B OPTaHM3AIMIX CPEAHETO MPOo(ecCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos
HanmeHnoBaHue pa3ae/ioB U TeM JuiekTpoHHbIE (HUGPOBbIE)
Ne n/mt Kontpoabnbsie  IIpakTHueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 buonorus kak Hayka 1 https://m.edsoo.ru/IBLQHS548U
2 JKuBbI€ cHCTEMBI M UX U3y4YEHUE 2 https://m.edsoo.ru/ST7SVKFTX
3 buosorus knerku 2 0.5 https://m.edsoo.rt/YTLWWOIJEO
4 XuMr4ecKas OpraHu3aius KIeTKA 10 1 https://m.edsoo.rt/ YTLWWIJEO
5 Crtpoenue u GyHKIMU KIETKU 8 2 https://m.edsoo.rt/YTLWWOIJEO
OOMeH BemecTB U IpeBpaleHue
6 B DEBpatt 9 1 https://m.edsoo.ru/MEETZ2D71
SHEPTUHU B KIETKE
Hacnencreennas napopmanus u
7 g . popman 9 0.5 https://m.edsoo.ru/MEETZ2D71
peannzanus €€ B KJIETKe
JKW3HEHHBIN UK KIETKU 6 1 https://m.edsoo.ru/MEETZ2D71
Crtpoenue u GyHKIIUA OPTaHU3MOB 17 1.5 https://m.edsoo.ru/GF6W1A7C9
10 Pa3sMHOXeEHHME U pa3BUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru/GF6W1A7C9
I'eneTnka — HayKa O HaCIEACTBEHHOCTH
11 - A 2 0.5 https://m.edsoo.ru/ONPNXJ7X6
Y U3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH 10 1 https://m.edsoo.ru/ONPNXJ7X6
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 https://m.edsoo.ru/ONPNXJ7X6
14 I'enetnka yenoBeka 3 0.5 https://m.edsoo.ru/ONPNXJ7X6
15 Cenekiusi opraHu3MOB 4 1 https://m.edsoo.ru/2EY34NEHR
buorexHonOrus U CUHTETHYECKas
16 4 https://m.edsoo.ru/2EY34NEHR
ouoorus
17 PesepBHOe Bpemst 1 https://m.edsoo.ru/FDBOSR36J]
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11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

3apokJIeHUE U pa3BUTHE

1 SBOJIIOIMOHHBIX MPEACTaBICHUN B 4 https://m.edsoo.ru/7F6R1ZROH
OMOJIOTHH
MuUKpO3BONIOLHS U €€ PE3YIbTAThI 14 2 https://m.edsoo.ru/7F6R1ZROH

3 MakposBontouus U €€ pe3ysbTaThl 6 https://m.edsoo.ru/7F6R1ZROH
[IpoucxoxaeHue u pa3BUTHE KU3HA HA

4 P A P 15 1.5 https://m.edsoo.ru/7F6R1ZROH
3emuiie
[IpoucxoxneHue yemoBeka —

5 POMCXOAACHHE HETOBCK 10 1 https://m.edsoo.ru/7F6R1ZROH
AHTPOIIOTCHE3
DKoJorus — Hayka o
B3aMMOOTHOIIEHUAX OPraHU3MOB U

6 3 0.5 https://m.edsoo.ru/XNFOD96AA
HaJIOPTaHU3MEHHBIX CUCTEM C
OKpY>Karollen cperon

7 Opranusmel 1 cpeia OOuTaHuUs 1.5 https://m.edsoo.ru/XNFOD96AA

8 DKOJOTHS BUJIOB U MOMYJISIIHANA 9 0.5 https://m.edsoo.rt/ WXWAVS56F
DKOJIOTHUsl COOOIIECTB. DKOIOTHUECKUE

9 B 12 0.5 https://m.edsoo.rt/WXWAVS56F
CUCTEMBI

10 buocdepa — rmobanbHas sxocucTemMa 6 https://m.edsoo.ru/WXWAVSS56F

11 UYenosek U OKpyxkarolas cpeaa https://m.edsoo.ru/ WXWAVSS56F

12 PesepBHOE Bpems 8 https://m.edsoo.ru/T3R3IFWNON
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KoauuecTBO 4acoB

Ne i/m Tema ypoka B KonTpoJbHbIe IIpakTnyeckue
cero
padoThI padoThI

buonorus kak KOMIJIEKCHAs HayKa U KakKk
YaCTb COBPCMCHHOI'O 06I_HCCTB8,

JKuBrle cUCTEMBI U UX CBOMCTBA 1

YPOBHeBaﬂ OpraHu3anua KUBbIX CUCTCEM 1

Hctopust OTKpBITUS U U3YUEHUS KIICTKH.
Knerounas teopus

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonorun. [Ipaktrueckas padbota
«3y4yeHne METOI0B KJIETOYHOW OMOJIOTUH
(xpomatorpadusi, anexrpodopes,

Qg depeHMaIbHOe HEeHTpU(YyTUpOBaHUE,
ITLIP)»

6 XUMHYECKUHU COCTAB KJIIETKU 1

MI/IHepaJ'ILHBIC BCIICCTBA KIICTKH, UX
Ouosoruueckas POJIb

Opraanyeckue BenecTBa KIeTKH — OCJIKH.
JlaGopatopHas pabota «OOHapyxeHue
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX
peakuuii»

CgoiicTBa, ki1accuukaius u GyHKIIUHA
OenKoB




OpFaHI/I‘{eCKI/Ie BCIIECCTBA KJIICTKHU —

10
YIIIEBOJIbI

1 Oprannyeckue BeIECTBA KIETKUA —

JIUIIH 1B
Hyxkneunossie kucnorsl. JIHK u PHK.

2 JlaboparopHas pabota «lccrnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJCJIEHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crpoenne u pynkuuu ATO. [pyrue
Hykneosuarpudocdarsr (HTD)

14 CexBenupoBanue JIHK. Metoapl
T€HOMHUKH, TPAHCKPUIITOMUKH, IPOTEOMUKNU

15 MeTto/1bl CTpYKTYPHOM OHOTIOTHH

16 Tuns! knetok. [IpokaproTnueckas KieTka
CrtpoeHne 2yKapuOoTHUUYECKOM KIIETKH.

17 [TpakTuyeckas padora «3ydyeHue cBoilcTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJIETKH
OnHoMeMOpaHHbIE OPraHOUBI KIETKH.

19 [IpaxTuueckas padora «M3yuenue 05
JIBUKEHUSI LIUTOTIa3Mbl B PACTUTENbHBIX
KJIETKax»

[TosnyaBTOHOMHBIE OpraHON/IbI KJIETKHU:

20 MHUTOXOH/IPHH, TIacTUIbL. JIabopaTopHas 0.5
pabora «VccrnenoBanue miaasmMoiansa u '
JEIUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpanHbIe OpraHOUIbI KIETKH

22 Crtpoenue u GyHKIHHA sipa




23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJIETOK Pa3IndHbIX
OpPraHU3MOB»

ACCUMUISIIIUS ¥ TUCCUMUIIALIUS — JIBE
CTOpOHBI MeTabomu3Ma. Turbel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHne KaTaIuTHYECKON aKTUBHOCTH
(depMeHTOB (Ha IpUMepe aMHIIa3bl WK
Karasas3bl)»

0.5

25

depMeHTAaTUBHBIN XapaKTep peakuii
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3y4yeHue pepMEeHTaTUBHOTO
pacIieruieHus MepOKCHIa BOJOPO/A B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTHOUTOPBI

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHEHHE MTPOIIeCcCOB (POTOCHHTE3A U
XE€MOCHUHTE3a»

0.5

30

AHa3poOHBIC OpraHu3Mbl. Bubl OposkeHusI.
JlaGopaTtopHnast pabota «CpaBHEeHHE
MIPOIIECCOB OPOKEHUS U JIBIXaHUS

31

AspoOHBIE OpraHU3MBI. DTarbl
9HEPreTHYEeCKOro 0OMeHa. DHepTus
MeMOPaHHOTO I'PaJIMEeHTa MPOTOHOB.




Cunre3 AT®: Pa6ora npotonHoit AT®D-
CHHTAa3EI

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
teme "OOMEH BEIeCTB U MPEBpaICHIE

32 sHeprum B kieTke" / KonTpoasHas pabora
o Teme "OOMEH BeIIeCTB M MPeBpalieHne
SHEpPruu B KieTke"

33 Peakiium MatpuyHOro CMHTE3a

34 Tpanckpunuus — marpruunslil cuate3 PHK

35 Tpancnsuus u e€ sTarnbl

36 Konnposanue amnuokucinot. Pois
pubocom B OnocuHTe3e Oenka

37 Opranusanus reHoma y npokapuor u
3YKapuoT

18 MonexynspHble MEXaHU3MBbI SKCITPECCUU
TE€HOB y 3YKapuoT
Bupycel — Hekerounsie (OpPMBbI KUZHHU U

39 oOnuratHele napasuThl. [IpakTnueckas 0.5
paborta «Co3nanue MOJIETTH BUPYCay

40 BupycHrie 3a001eBaHNS YeI0BEKa,
JKUBOTHBIX, PACTEHUI

41 HanotexHonoruu B OMOJIOTHH U MEUITIHE

42 JKu3HeHHBINH MK KIETKH

43 Matpuunsnii cuntes JTHK
Xpomocomsl. JITaboparopHast pabota

44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»

45 JleneHue KJIeTKU — MHUTO3




THIIBI KIIETOK. KapI/IOKI/IHGS U IUTOKHWHEC3.
Peryn;mml JKM3HCHHOI'O IMKJIa KJICTOK.

46 JlaboparopHas pabota «HabmoaeHue 0.5
MHTO32 B KJIIETKaX KOHYMKA KOpPEIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
O0001eHre U cucTeEMaTU3ALMS 3HAHUI 110
temaM "HacnencrBennas unpopmanus u

47 peanuzanus ee B kietke", "Ku3neHHbrit
uka kietkn" / KonTposbHas paboTa mo
teMme "Peakiiuy MaTpu4HOTO CUHTE3a"

48 OpranusM Kak €IMHOE 11eJ10€

49 Txanu pacrenuii. JlJabopatopnas pabora 0.5
«M3y4yeHue TKaHEeH PaCTCHUIN» ’
TxaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHast pabora «M3yueHue TkaHeu 0.5
KUBOTHBIX»
Opransbl. Cucremsl opranos. JlaboparopHas

51 pabora «M3ydyeHre opraHoB IBETKOBOI'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 [Iutanue opranu3MoB

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTeNbHAs CHCTEMA YelTOBEeKa

56 JIpIxaHne opraHu3MoB

57 JlbIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YyeroBeKa

58 TpaHcoOpT BEIIECTB Yy OPraHU3MOB




KpOBeHOCHaH CUCTEMA ITO3BOHOYHBIX

59 KUBOTHBIX U YEJIOBEKa
60 Brinenenue y opranu3zmMoB
61 3amuTa y OpraHu3MoB
62 NmMmmyHHas cucTema yenoBeka
63 Pa3npaxumMocTh 1 perymsinus y
OpPTraHU3MOB
64 ['ymopanbHast perymsiiusi 1 SHIOKpUHHAs
CUCTEMa KUBOTHBIX U YEJIOBEKa
65 @®opMbl pa3MHOKEHUSI OPraHU3MOB
66 [TonoBoe pazMHOXKEHKE
67 Meiios
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JJabopaTopHast pabota 0.5
«M3ydeHune cTpOSHHS MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKPOIIpEnapaTax»
60 NnauBuyansHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3
70 3aksajika OpraHoB M TKaHEeH U3
3apOJIBILIEBHIX JTUCTKOB
Poct u pazBuTHE JKUBOTHBIX.
71 JlaGopaTtopHnast pabota «BrisBiieHne 0.5
IPU3HAKOB CXOJICTBA 3apOJIbIIIeH
MO3BOHOYHBIX KUBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTEHUI.
72 JlaGopaTtopHas pabora «CTpoeHue OpraHoB 0.5

Pa3MHOKEHHUS BBICIIUX PACTCHHUII»




73

74

75

76

77

O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110
teme "CTtpoenne 1 pyHKIUH Opranu3mMoB" /
KonTtponsHas padora no teme "Ctpoenue u
¢byHkunu opanu3mMoB"

HcTopusi CTAHOBJICHUS ¥ Pa3BUTHS
TCHETUKHU KaK Hayku. OCHOBHBIC TIOHATHS U
CUMBOJIBI TeHeTHKH. JlabopaTtopHas paboTa
«/Ipo3oduna kak 0ObEKT TeHETHYECKIX
UCCIIEIOBAHUI

3aKOHOMEPHOCTH Hacle10BaHUs
IpU3HAKOB. MoHOrHOpuaHOE
ckpemuBanue. [Ipaktudeckas pabora
"N3y4yeHue pe3yapTaToB MOHOTUOPUIHOTO
CKpeIIUBaHUs Y 1p030(HIbl"

[{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO
CKpEINBAHUS

AHanusupyroiiee ckpeuiuBanue. Hermomnnoe
JOMMHHMPOBaHHE

0.5

0.5

78

JurubpuHoe ckpenBaHue.
[TpaxkTrueckas padota «3yuenue
pe3yIbTaTOB TUTUOPUIHOTO CKPEIINBAHUS
y IpO30(QHITBDY

0.5

79

80

[{uTonornyeckre OCHOBBI TUTHOPHUTHOTO
CKpEIIBaHUS

CHCHHCHHOC HaCJICAOBaHUC IPU3HAKOB

81

XpOMOCOMHasI TEOpHsT HACIIEACTBEHHOCTH

82

I'e”HeTnka nmona

83

I'eHOoTHI KakK IIeNOCTHAs CHCTEMA

[UE N G I G Sy




84

85

['eneTruecKuii KOHTPOJIb PA3BUTHUS
pacTeHuM, )KUBOTHBIX U YEJIOBEKA

N3MeHunBOCTh MpU3HAKOB. Buibl
W3MEHUYUBOCTH

86

87

88

89

90

MonudukarmonHas "3MEHYHBOCTh

BapuranunoHHBIN psii 1 BapUallMOHHAsA
kpuBas. JJaboparopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW N3MEHUYUBOCTH.
ITocTpoenne BapuallMOHHOTO psia U
BApUALIMOHHON KPUBOI»

I'enoTunuueckas N3MEHUYHUBOCTb.
KomMOunaTuBHas N3MEHYHNBOCTh

MyTtanuonHast U3MEHUUBOCTb.
[TpakTnyeckas padora «MyTtanuu y
Npo30¢guIIbl (Ha TOTOBBIX
MHUKpOIpenapaTax)»

3aKOHOMEPHOCTH MYTAaI[MOHHOIO IPOLIecca.

ONUTeHEeTHKA M SIIUTCHOMHUKA

0.5

0.5

91

O0001IeHne U cUCTEMATU3ALMS 10 TEME
"I'eneTHKa - HayKa O HAaCIEACTBEHHOCTH U
M3MEHYUBOCTH OpraHu3MoB" /
KonTponbhas pabota no teme "I'enetnka"

0.5

92

93

I'enetuka uenoseka. [IpakTuueckas pabora
"CocTaBlIeHHE U aHAIIU3 POJLOCIOBHON"

MeToasl METUITMHCKON T€HETUKH




94

95

96

3HayeHNe MEIUIINHCKON T€EHETUKY B
MPEOTBPAIICHUH U JICUCHUU TEHETUYECKUX
3a001€BaHNUl YETIOBEKA

OcCHOBHBIE TIOHATHUS CENEKIIHH.
JlaGopaTtopHnast pabota "M3yueHue copToB
KYJIBTYPHBIX PACTE€HUN U MOPOJ] TOMAIIHUX
KUBOTHBIX"

Metoabl CeICKIIMOHHON pabOTHI.

JlaboparopHas paboTta "M3ydeHnue MeTo 0B
CeJIeKIIMU pacTeHuit"

0.5

0.5

97

JlocTH>KEeHMS CeJIEKIIMN PACTEHUHN U
*KHUBOTHBIX. [IpakTnueckas pabora
"[IpuBuBKa pacreHnii"

98

99

100

CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHNE
TEHETUYECKUX PECYPCOB

buoTtexHonorus kak Hayka u oTpacib
npousBojcTBa. [IpakTuyeckas pabora
"N3yuenne 00bEKTOB OMOTEXHOIOTHH"

OCHOBHBIC HANPABJICHUS] CHHTETHUCSCKHUI
OuoJIO0ruun

0.5

101
102

XpOMOCOMHaSI 1 ICHHAasA WHXCHEPHUA

MeauuuHcKe OMOTEXHOJIOTUU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13.5




11 KJIACC

KonuyecTBo yacos
Ne n/m Tema ypoka B KonTtposabubie IpakTuyeckue
cero padoThI padoThI

1 OpomtouronHas reopus Y. lapuna 1

’ JBHoKyIlre CHIIbI 3BOJIIOLMHA BUAOB 1O Y. |
HapBuny

3 bopn0a 3a cyiecTBoBaHME, €CTECTBEHHBII |
U UCKYCCTBEHHBIN 0TOOD

4 DopMUPOBAHHE CUHTETUYECKON TEOPUH |
SBOJTIOINH

5 DTarbl HBOTIOIIMOHHOTO Tpoliecca: |
MHUKPO3BOIIOLUS U MAKPOIBOJIOLIUS

6 [Tomynsiust — 3IeMeHTapHas eIUHULIA |
SBOJIIOLIMU
3aKOH reHeTUYEeCKOTo paBHOBecHs JIx.

7 Xapau, B. BaitnOepra. JlabopaTtopHas | 0.5
pabota «BbIsSBICHHE U3MEHUNBOCTH Y '
oco0eit 0ZJHOTO BUIa»

8 DneMeHTapHbIe (aKTOPBI IBOTIOIUN 1

9 D¢ ekt ocnoparens. dpdexrt !

OYTBUTOYHOTO TOPIIBIIIKA

10 Murpanuu. M3omsmum nomysiui: |
reorpaduueckas, Ouonorudeckas

1 EcTtecTBeHHBIN 0TOOP — HANPaBIISIONTUN |
(hakTop IBOJIIOITUU

12 [TonoBoit oT6OP 1




13

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3yabTaT MHUKPOIBOIIOIHH.
JlaGopaTtopnast pabora «3yuenue
apoMop(}030B U UAHOATANITAIIUHN Y
pPacTEHUN U KUBOTHBIX»

0.5

14

[Tpumeps! ipucnocoOIeHUH y
Opranu3MoB: Mop(oiornieckue,
dusnonornueckue, OMOXUMHUYECKHE,
noBeneHveckue. Jlabopatopuas pabora
«[IpucnocobieHus: OPraHU3MOB M UX
OTHOCHUTEIbHAs 1IeJIeCO00Pa3HOCTh)»

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
JlabopaTtopHnast pabora «CpaBHEHHE BUIOB
10 MOP(OJIOTHIECKOMY KPUTEPHIO»

Crpykrypa Buzia

0.5

17

Bunoob6pa3oBanue kak pe3yabTar
MHUKPOIBOITIOITUN

18

19

CBs3b MHKPO3BOJIIOOWH U SITUACMHUOJIOTUH

MaKp03BOJ'II-OI_II/I$I. ITaneoHTONIOrMYECKHE
MCTObI U3YUCHUS 3BOJTIOITUN

20

21

22

buoreorpaduyeckne METOIbI U3yUEHUS
SBOJTIOINH

DOMOPHOIOTUYECKHE U CPABHUTEIHHO-
MOP(OIOTHIECKUE METOIBI U3YICHUS
3BOJIIOLINH

MonexkyJspHO-TeHETUYECKUE,
OMOXMMHUYECKHE U MaTeMaTHYECKHE
METO/bI U3YYEHUS HBOJIIOLUU




23 OO011e 3aKOHOMEPHOCTH YBOJTIOIHH
24 AnanrtuBHas panuanus. HepaBHOMepHOCTH
TEMIIOB 3BOJIIOIIUI
)5 Hayunbie runote3bl mpoucxoKaeHus
JKU3HU Ha 3emJie
26 JloHayuHbIe peACTaBICHUS O 3aPOKICHUN
KU3HU
7 OCHOBHBIE Tarbl HEOPraHUYECKOU
SBOJTIOINH
28 ['unoressl 3apoxkaeHUs KU3HU
HcTopust 3eMiu 1 METOIbI €€ N3YUYCHHUS.
29 JlaboparopHas pabota «3ydenue u 0.5
ONHUCAHUE UCKOIIAEMbIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY
30 HauanpHble 3Tansl OpraHnyecKomn
SBOJIIOLIMU
31 OBOJIOLUS DYKAPUOT
OCHOBHBIE 3Tarbl YBOIOLUN
1 pactutenbHoro mupa. [Ipakruueckas 0.5
pabota «3yduenue ocooOeHHOCTEN '
CTPOCHHUSI pACTEHUN PA3HBIX OTIEIOB)
3 OCHOBHBIE 3Tarbl BOJIOLUN KUBOTHOTO
MUpa
OBOIIOLMS KUBOTHBIX. [I[pakTrueckas
34 pabota «3yyenue ocobeHHOCTEH 0.5
CTPOEHUS TO3BOHOYHBIX KHUBOTHBIX)»
35 PazButne x%u3HU Ha 3eMJIe IO 3paM U

neproam




MaccoBslie BBIMUPAHUA — DKOJIOT'HYECKHE

36 KPU3HCHI MIPOIILIIOTO

37 CoBpeMEHHbIN PKOJIOTHYECKUN KPU3HC,
€ro 0COOEHHOCTH
CoBpeMeHHas cucTemMa OpraHu4ecKoro

38 Mupa. OCHOBHBIE CHCTEMATUYECKHUE
TPYIIBI OPTAaHU3MOB
O0o01IeHrne U CHCTeMAaTH3alns 3HAHUN 110
TeMaM "MUKpO3BOJIIOLUS U €€

39 pe3yabTaThl", "MakposBOIOLHS U €€
pe3ynbratel’/ KonTposibHas paboTa mo
teMe "DBosronus”

40 AHTpOII0JIOTHS — HayKa O YeJIOBEKe

A1 PazButue npencrasienuit o
MIPOUCXOXKJACHUN YeTTOBEKa
MecTo yenoBeka B CUCTEME
opranuyeckoro mupa. JlaboparopHas

42 pabora «M3yueHune ocobeHHOCTEN 0.5
CTPOEHHUS CKeJeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKIICHHEM)

43 JIBrKyIMe CHITbI aHTPOIIOTEHE3a

44 CooTHoIIeHre OMOJIOTHYECKUX U
COLIMANLHBIX ()aKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaJU1 AHTPOIIOTEHE3a

46 ITaneoreHeTnka U MaJICOT€HOMUKA

47 DBOJIIOLIMS COBPEMEHHOT'O YEJIOBEKA




48

49

UYenoseyeckue pacsl. [IpakTuueckas
pabota «3yueHue 3K0I0ru4ecKux
aJanTalui YeI0BEKa»

MexaucCIuIIMHAPHBIE METOTbI
aQHTPOIIOJIOTUHN

0.5

50

51

52

3apoxaeHUE U PA3BUTUE IKOJIOTHU

Mertoasl skonoruu. JlabopaTopHas padbora
«I/IsyquHe METOAO0B SKOJIOTHYCCKUX
HUCCJIENOBAHUI

3HaueHHE SKOJIOTHUSCKUX 3HAHUH JUIA
YCJIOBCKA

0.5

53

54

55

56

57

Dkonoruyeckue HakTopsl

Abuotnueckue paxkropsl. CBeT Kak
sKosiorudeckuit paxtop. JlaboparopHas
pabota «BblsiBIEeHHE TPUCTIOCOOIEHUI
OpPTraHU3MOB K BIIUSTHUIO CBETa»

AbuoTtnueckue Qaxropsl. Temneparypa
KaK 9KOJIOTUYECKUH (aKTop.
JlaGopatopHas pabota «BrisBieHHe
MPUCTIOCOOICHUIH OPraHU3MOB K BIHSHHUIO
TEMIEPATYPbI»

AbGuotnueckue GpakTopbl. BriaxHOCTh Kak
sKkosiornueckuit pakrop. JlabopatopHas
paboTa «AHATOMHYECKHE OCOOEHHOCTH
pacTeHUM U3 Pa3HBIX MECT OOUTAHUS

Cpenbl 00uTaHUS OPraHU3MOB

0.5

0.5

0.5

58

buonornyeckue puTMbl

59

Kuznenusie popMbI OpraHU3MOB




60

buoTtnueckue haxkTopsl

3HaueHne OMOTUUECKUX B3aMMOJIEMCTBUN

61 JUISL CYIIIECTBOBAHMS OPraHU3MOB B Cpejie
obuTanus

2 DKOJIOTUYECKUE XapPAKTEPUCTUKU
MOTMYJISIIIAH
OcHOBHBIE TIOKA3aTeNN MOMYJIALIUN:

63 YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAS U
MOJIOBAs CTPYKTypa
OcHoOBHBIE TTOKA3aTeNN MOMYJISALIUN:

64 POXKJIaeMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITUN

65 Dkojoruyeckasi CTpyKTypa NOnyJsun

66 JlnHamuKa MOMyISAIUU U €€ PeryIsius

67 KpuBbie pocta 4ncIeHHOCTH MOMYISALNU.
KpuBbie BeIKHBaHUS
DKOJIOTHYECKAsT HUIIIA BAA.

68 JlabopaTtopHast padorta «IIpucnocobnenus 0.5
CEMSTH PACTEHHH K PaCcCEIICHUIO»

69 Bua xak cucrema nonyunsiuit

70 3aKOHOMEPHOCTH TTOBEJICHUS M MUTPAIIAN
’KMBOTHBIX

71 Co00111eCcTBO OPraHU3MOB — OHOIIEHO3

72 DKocucTemMa Kak OTKPBITasi cucTeMa

73 KpyroBopot BelecTB u MOTOK SHEPTUU B
JKOCHCTEME

74 OCHOBHBIC TTOKa3aTEIN YKOCUCTEMEI




75

DKOJIOTHYECKHUE IMUpaMUu bl

76 W3meneHust cooOIECTB — CYKIIECCHH

77 [TpupoaHble 3KOCHCTEMBI. DKOCUCTEMbI
03ep M peK. DKOCUCTEMBI MOPE 1 OKEaHOB

73 [Tpupoanble 3KOCHCTEMBI. DKOCUCTEMbI
TYHJP, JIECOB, CTEIEH, IyCThIHb

79 AHTpPOTIOT€HHBIE YKOCUCTEMBI

20 Ypb6oskocucremsl. [IpakTuueckas pabota
«V3ydyeHue u onucaHue ypoo3KOCUCTEMbI» 05
3aKkOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMO/ICCTBUI OpPraHU3MOB B
9KOCHUCTEMAX
MexaHn3Mbl BO3IEUCTBUS 3arpsI3HEHUN

2 pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
9KOCHCTEMHOM YPOBHSX

23 buocdepa — obmemanerapuas 060g0uKa
3emnu

84 VYuenue B. . Bepnazackoro o 6uocdepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uochepsl

26 KpyroBopots! BeniecTs u
OMOTEOXUMHYECKUE ITUKITBI

g7 3oHanbHOCTH OHMochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YceroiunBocTh 6rochepbl

89 OKOJIOTUYECKUE KPU3UCHI U UX TPUUUHBI




90 BozneiicTBue uenoBeka Ha 6uochepy 1
91 AHTpOHOI‘eHHvOG Bo3neﬁCTBvHe Ha |

pPaCTUTENbHBIN U JKUBOTHBI MUP
92 OxpaHa npupo/sl 1
03 OCHOBHBIE IPUHIUIIBI YCTOHYNBOTO |

Pa3BUTHSI YEJIOBEUECTBA U MPUPOJIBI

PannonanbHOE npupo0NI0NIb30BaHUE U
94 COXpaHEHHE OMOJIOrHYECKOI0 1

pasHooOpa3us 3emin

O06o00mIeHre U cUCTeMAaTH3aIMsl 3HAHUH 110

TeMaM "DKOJIOTHS - HayKa O

B3aMMOOTHOIICHHUSX OPTaHU3MOB JIPYT C

JIPYroM ¥ HaJJOPTaHU3MEHHBIX CUCTEM C
95 OKpyXxaromien cpenoit”, "Opranusmsl u |

cpena odutanus", "IKOIOTHUS BUIOB U

nonyssus”, "IKonorus coooecTs.

Okonoruyeckue cucremsl”, "buocdepa -

riob6anpHas 3xocucreMa” / KonTpoiabHas

pabora o Teme "Dkomorus"
96 PesepBHbIil ypok 1
97 PesepBHbIit ypok 1
98 PesepBHbIil ypok 1
99 PesepBHbIit ypok 1
100 PesepBHbIil ypok 1
101 Pe3epBHbIil ypok 1
102 Pe3epBHbIil ypok 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5




IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'NU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBCHHBIX HayK, B dbopMuUpOBaHUT COBPEMEHHOM
€CTECTBCHHOHAYYHOUW KapTHHBI MHUPA, B TIO3HAHUH 3aKOHOB TIPUPOJIBI
U pCIICHWH  JKU3HEHHO  BA@XHBIX  COIMAIBHO-3TUYCCKHUX,
1 IKOHOMHYECKHUX, IKOJIOTHYECKUX MPOOJIEM YeTIOBEUECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOINOIB30BAHUS, B
(GOpMHPOBaHUN IIEHHOCTHOTO OTHOILIEHHS K MPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIC POCCUICKHUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenue cucremoil 3HaHHMH 00 OCHOBHBIX METOJIaX HAyYHOI'O
MO3HAHUS, UCTIONB3YEMBIX B OMOJIOTHUECKUX MCCIETOBAHUSIX )KUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMMCAaHWE, U3MEpPEHHE, IPOBEIECHUE
HaOroIeHu); crocob6aMu BBISBICHUS M OLEHKH aHTPONOTEHHBIX
W3MEHEHUH B PUPOJE.

2 YMeHne BBIBUTaTh TUTIOTE3BI, TPOBEPSTh UX IKCIIEPUMEHTAIBHBIMA
cpeAcTBaMH, (GOPMYIHMPYs Lelb HWCCIEAOBAaHUS, AaHAIM3HPOBATH
MOJIy4YEeHHBIE PE3Y/IbTAThl U J1€1aTh BHIBO/IBI.

BbisiBIIeHHEe 3aBHCHMOCTH MEXIy HCCIEIyeMBbIMH BEIHMYMHAMH,
00BSICHEHHUE TTOTyYEHHBIX PE3YIhTaTOB U (HOPMYTUPOBAHHE BHIBOJOB

C UCITIOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMON OWOJIOTMYECKUX 3HaHMM, KOTopas
BKJIIOUAET: OCHOBOIIOJIAraoIe OMOJIOTHYECKUE TEPMHUHBI U TIOHSTHUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJI, MOMYJISIINS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METadoIM3M, TOMEOCTa3, KIIETOUHBI MMMYHHUTET,
OuocuHTe3 Oelika, OWOIOIMMEpPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCITPOU3BEICHNE, HACJIEJICTBEHHOCTb, U3MEHYMBOCTb,
SHEPro3aBUCHMOCTb, POCT U Pa3BUTHE);
Owoyornueckne Teopuu: KiaetouHas Teopus 1. IllBanna, M.
[lIneitnena, P. BupxoBa; Ki1OHaIbHO-CEIEKTUBHOIO MMMYyHHUTEeTa [1.

Opnux, .M. MeuHukoBa, XpOMOCOMHasi TEOPHUSI HACJIEACTBEHHOCTH

T. Moprana, 3akoH 3apoablieBoro cxoactsa K. bapa, spostorninonnas




teopuss Y. JlapBHHA, CHHTETHYECKass TEOPHs HBOJIIOLUU, TEOPUS
aaTponorene3a Y. [lapsuna; Teopust 6uoreoneHoza B.H. Cykauépa;
yuenue H.M. BaBuioBa o neHTpax MHOTr0o0pasusi U MpOUCXOKIACHUS
KyJIbTypHbIX pactenuii, ydeHue A.H. CeepuoBa o nyTsix u
HaIpaBIIEHUsX dBoItoIMH, yueHue B.1. Bepuaackoro — o 6uocdepe);
3aKOHBI  (eIMHOOOpa3Wsi  TOTOMKOB  MEPBOIO  IMOKOJICHUS,
paclIeIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEI0BAaHUS ITPU3HAKOB
I'. Menpens; CUEIIEHHOIO HACIENOBaHUs MPU3HAKOB U HAPYILICHUS
cuerieHuss reHoB T. Moprana; TIOMOJIOTMYECKMX pAIOB B
HacjaeacTBeHHOM wu3MeHumBocTd H.M. BaBmioBa;, reHeTHUECKOTO
paBHoBecus [Ix. Xapau u B. BaiinOGepra; 3apoaplieBoro cxoacTtsa K.
bapa; Ouorenernueckuii 3axon . ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuauMyMa FO. JInbmxa, 3K0JIOTHYECKON MUPaAMUJIBI YHCET,
OMOMAacChl M DHEPTHUH);

rurnote3bl (koauepatHoi A.W. Omapuna, nepBuyHoro OymboHa JDx.

Xonpeiina, mukpocdep C. Dokca, prubdosuma T. Uek)

YMmenune peuiaTtb IMMOMCKOBBIC OMoJI0OrHYecKue 3aga4u, BBISABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIIEAYyCMbIMU
OHMOJIOTMYECKHMH O6T:>€KT3MI/I, nponeccaMnu M ABJICHUAMU; [OCJIATH
BBIBOJIbI Y IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTHUIIMYCCKHEC CXEMbI CKPCIIUBAHUA OJIA PasHBIX THIIOB
HaCJICAOBAaHWA IIPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IIEPECHOCA

BCHICCTB U SHCPI'UU B SKOCUCTEMAX (I_ICHI/I IIUTaHWs, ITUIICBLIC CeTI/I)

YMeHue ycraHaBiIMBaThb B3aUMOCBS3M MEXKIY CTPOEGHHUEM U
(GYHKLIMSAMU: OpPraHOMJIOB, KJIETOK pa3HBIX TKaHEH, OopraHamMu |
CUCTEMAMM OpPraHOB Y PAcCTEHHi, KMBOTHBIX U YEJIOBEKA; MEXKIY
sTanamMu oOMeHa BELIECTB; dTalaMH KJIETOYHOTO KA U dKU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTanmaMu SMOPHOHAIBHOIO  Pa3BUTHS,
TEHOTHIIOM U (EHOTHNOM, (EeHOTUNOM U (haKTopaMH Cpe.bl
OoOuTaHMSA;  TpOIecCaMH  SBONIONMHK;  ABIKYUIUMH  CHUJIAMHU
AQHTPOIIOTEHe3a;  KOMIIOHEHTAMHU  pa3IUYHbIX  JKOCUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHune BBIICISATh CYIIECTBCHHBIC TPU3HAKH:

CTPOEHUS BUPYCOB, KIIETOK MPOKAPUOT U IYKAPUOT; OJHOKIECTOUHBIX
U MHOT'OKJICTOYHBIX OpTraHU3MOB, BUIOB, 6I/IOI‘GOHGHO3OB, 3KOCHUCTEM
u Ouochepbl; CTpOCHUS OPraHOB W CHCTEM OPTraHOB PACTCHHH,

KHUBOTHBIX, YCIO0BCKaA, IIponeccoB KHU3HCACATCIIBHOCTH,




IIPOTEKAIOIUX B OPraHU3Max PACTEHHUM, XUBOTHBIX M YEJIOBEKA;
OMOJIOTMYECKUX TPOIECCOB: OOMEHa BemecTB (MeTabonm3Mm),
UHPOPMAIIUU U TIPEBPAIICHUS SHEPTHUU, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoGHOrO TUIMOB THUTAaHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32, Me#103a, FaMeTOreHe3a, YMOpPHOrene3a, nocTIMOPHOHAIEHOTO
Pa3BUTHA, Pa3MHOXCHUS, WHAWBUAYAJIBLHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJICHCTBUS T'€HOB, TE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOMIET0, MABIKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOI0 OTOOpa; ajuIONaTpUYecKOro u
CUMIIATPUICCKOT'O BI/II[OO6pa3OBaHI/I$[; BJIMAHUA ABWXXYIIUX CHII
OBOJIONMK HAa TEeHO(OHA  MOMYJSALUHU; PHCIIOCOOICHHOCTH
OPraHM3MOB K Cpele OOWTaHWs, YepEIOBaHUs HaNpPaBICHUN

9BOJIIOLIMH,; KPYTOBOPOTAa BEHIICCTB U IMTOTOKA SHCPIUH B SKOCUCTEMAX

CdopMUpOBaHHOCTb YMEHHS BBIACTSATH CYHIECTBEHHBIC MPU3HAKU
BHPYCOB, KJIETOK IIPOKApHOT M DYKapHOT, OMHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OIICHO30B M KOCHCTEM;
0COOEHHOCTH IMPOIIECCOB 0OMEHA BEIIECTB U IPEBPALICHHS SJHEPTUU B
KJIeTKe, (POTOCHUHTE3a, MIACTUYECKOTO0 M DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHUTO3a, MeHo03a, OIUIOJJOTBOPCHHS, Pa3BUTUSA U
Pa3MHOXKEHHU S, UHANBUAYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
060pHOBI 3a CYILIECTBOBAHHUE, €CTECTBEHHOIO otOopa,
BUJ000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BJIMAHUSA KOMIIOHCHTOB JKOCUCTEM, AHTPOIIOTCHHBIX
M3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH, KPyTOBOPOTa BEIIECTB

U TIpeBpaIlIeHUs SHEPTUH B Onocdepe

Ymenue HCII0JIB30BaTh COOTBETCTBYIOIINE apryMeHTHlI,
OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY JUUISl JOKa3aTelbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYII; B3aUMOCBS3HU
OpraHU3MOB U CpeIbl OOWTAaHUS; EIUHCTBA YEJIOBEUECKHUX pac;
HEOOXOJMMOCTH  3JI0pOBOro  obOpa3a  KHU3HH,  COXpaHEHHUs
pa3sHoOOpa3usi BUJOB U SKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHUS

MIPUPOJBI U YEIOBEUECTBA

YMeHHe KpPUTHYECKH OICHHBATh HH(POPMAIUIO OMOJIOTHYECKOTO
COJIepKaHUs; UHTEPIPETUPOBATh ITHUECKHUE aCMIEKThl COBPEMEHHBIX
UCCIICIOBAaHW B OWONIOTMH,  MEAWIIMHE, OHOTEXHOJOTHH,
paccMaTpuBaTh I ENINZIAE 9KOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

IMO3UIIHAIO




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buonorusa xax HayKa. JKuBble cucTeMbl U BX HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHHass Ouoyiorusi — KOMIUIGKCHAsi Hayka. buonormyeckue Hayku H
n3ydyaemble UMU npoOsembl. DyHIaMEHTaIbHbIE, TPUKIIAHbIE U TTOWCKOBBIC
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OWOJOrMU B (HDOPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOUN
kaptunbl mupa. [Ipodeccuu, cs3zanubie ¢ Ouonoruei. 3HaueHue OUOJIOTHUU B
MPAaKTUYECKOW JESITEJIbHOCTA YEJIOBEKA: MEIULMHE, CEJIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA )KUBBIX CUCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTh, CI0KHOCTh U
YIOPSI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLM,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE.

VYpoBHU OpraHu3anuy KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJI€TOUHBIN, TKAHEBBIN,
OpraHU3MEHHBIH, MOMYJISIHUOHHO-BUA0BOI, 9KOCUCTEMHBIN
(buoreonienoTuueckuii), Ouocdepusiii. Ilporeccel, Mpoucxoasime B >KUBBIX
cucremax. OCHOBHBIE TIPHU3HAKU >KUBOTO. JKH3HL Kak ¢opMa CYIIECTBOBAHUS

MaTrepuu

Mertoabl Ouosnornueckoi Hayku. HabOmiogeHue, u3MepeHHE, SKCIEPUMEHT,
cucTeMaru3anmsa, MeTaaHanns3. lloHgTme o 3aBUCMMOM W HE3aBHCHMOM
nepemeHHou. IlnanupoBanne sxkcnepumenTa. IlocraHoBKa U poBepKa THITOTES.
HyneBast rumotes3a. Ilonarue BbIOOpkM U €€ mocToBepHOCTh. Pa3bpoc B
Ouosiornyeckux JAaHHbIX. OIEHKa JTIOCTOBEPHOCTH MOJYYEHHBIX pPe3yJbTaToB.
[IprunHBl HCKaXEHUS PE3yJbTATOB dKCIepuMeHTa. [[oHATHE CTaTHCTHYECKOTO

TECTa

Knerka kak Ouojorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(yHKIIMOHATbHAS €UHUIIA )KUBOTO. MlcTOprs OTKPBITHS
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
HIneiinen, P. BupxoB). OCHOBHBIE MOJOXEHHS COBPEMEHHON KIETOYHOU
TEOPHH.

Meroapl  MOJIGKYJISAPHOH M KJIETOYHOHW  OHMOJOTHMH:  MHUKPOCKOIIHSI,
xpomarorpadus, 31eKTpodopes, METOI MEYCHBIX aTOMOB, U hepeHInalIbHOe

LHEHTPU(PYTUPOBAHUE, KYIHTHUBUPOBAHHUE KIECTOK
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2.3

XHUMHUYECKUI COCTAB KIETKH. Makpo-, MUKPO- U yJIbTPaMUKPOJIEMEHThL. Boa u
e€ poJb Kak pacTBOPUTEINSI, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUU KIIETKH,
TeIUIoperyasiuuu. MuHepaibHble BEIecTBa KIJIETKU, UX OMOJOrHYecKas poib.
Ponp kKaTHOHOB M aHMOHOB B KIJIETKE.

buonornveckue monuMepbl. benku. AMHHOKUCIOTHBIM cocTaB  OEJKOB.
CrpykTypsl OenkoBoil Monekynsl. IlepBuuHas cTpykTypa Oenka, menTHIHAS
CBA3b. BTOpuuHas, TpeTuuyHas, YeTBEpTUYHAsl CTPYKTyphl. JleHaTypanus.
CgoiictBa 6enkoB. Kimaccudukamus 6enkoB. buonornueckue GyHKIIMNA OSITKOB.
VYrneBoabl. MoHOcaxapuipl, JUcaxapHabl, OJIMUIOcaxapuibl U IMOJIKCAXapUibl.
OO0muii TUTaH CTpoeHWS ©  (PU3UKO-XMMHUYECKUE CBOWCTBA  YIJICBOJIOB.
buonoruueckue GyHKIIUU yrIIEBOJOB.

Jlunmuaer. ['mppodunbHO-ruapodoOHBIE cBolicTBa. Kitaccudukamms JumuaoB.
Tpurnunepunsl, dochonunuapl, BOCKH, crepousl. buonorndeckne ¢yHKIun
aununoB. OOmume cBoiicTBa OMOJNOrMYECKMX MeMOpaH — TEeKy4decTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, MTOJIYIIPOHUIIAEMOCTb.

Hyxneunnosbie kucnorsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruapl. [Ipuanun komementapHoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitnas criupans. Mectonaxoxaenue u ouonorundeckue Gynkmuu JJHK.
Buast PHK. ®ynkiuu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsa3d B Moiekyine ATO.
buonoruueckue pynkuu AT®. BoccraHOBIEHHbIE TEPEHOCUUKH, UX (PYHKIMH
B kierke. CekBenuponanue JTHK.

CrpykTypHas Ouosiorusi: OMOXMMHYECKHME U OHO(PU3NYECKHE MCCIIEOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpbl OMOMOJIEKYJT

Tunsl KJIETOK: dJyKapuoTHdeckas U Ipokapuoruudeckas. CTpyKTypHO-
(yHKIIMOHATBbHBIE 00pa30BaHMsl KIETKH.

Crpoenue nmpokapuoTHueckon kieTku. KnetouHas creHka OakTepuil W apxewu.
OCOOEHHOCTU CTPOEHHUSI TeTepOTPOPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTOo U poJib MPOKapuoT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE dYKAPUOTHYECKOW KieTkH. [lmazmaruueckas
MeMOpaHa (riazmanemma). CTpyKTypa Iia3MaTuieckoi MeMOpansl. Tpancnopt
BEIIECTB 4epe3 IUIa3MaTU4YecKylo MeMmOpaHy: maccuBHBIA (nuddysus,
obneruénnass auddysus), akTUBHBIM (MEPBUYHBIA W BTOPUYHBIN AKTHUBHBIN
tpancnopt). [lomynpoHurniaemocts MemOpanbl. PaGoTa HaTpuii-KaJIneBOTro
Hacoca. DHJOIMTO3: MUHOIKTO3, (paroruro3. Dk3o01uTo3. Kinerounas creHka.
CrpykTypa 1 GyHKINU KIETOUYHOW CTEHKH PACTCHHIA, TPHOOB.

Huronna3zma. Lurozons. Lutockener. [Buxkenune nuuroriaazmbl. OpraHousl
kieTkd. OgHOMeMOpaHHbIE OPraHOMJIbI KIJIETKH: SHJOIJIa3MaTUYecKas CeTb

(BIIC), anmmapat [Nombmxu, TM30COMBI, UX CTpoeHUE U (GyHKIMU. B3anMocBs3b




OJIHOMEMOpaHHBIX OpraHoUI0B KJIeTKU. CTpOCHHE TPaHYIISIPHOTO PETUKYIIyMa.
Cunre3 pactBopuMbIXx OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ mamkwii
(arpanynisipHbIil) SHIOMIA3MaTU4YecKui peTukyinyMm. CekperopHas (yHKuUS
annapata ['onpmxu. TpaHcnmopT BemiecTB B KieTke. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPTaHOUABI KIETKH: MUTOXOHAPHUH, TUIACTUIBL.

Crtpoenre u (QyHKUUU MUTOXOHIpUN U miactuf. llepBuuHble, BTOpUYHBIE U
CIIOKHBIE  IMIACTHIbI  (DOTOCHHTE3UPYIOIIUX  AYKApUOT.  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIIACTHI BBICIIUX PACTECHUM.

HememOpanubie opranouapl kietku CTpoeHue W (YHKIUA HEMEMOPaHHBIX
OpraHoujioB KjeTku. Pubocombl. MukpodunameHTbl. MBbIIIEYHbIE KIIETKH.
Muxkpotpybouku. Kietounsiit nentp. CTpoeHHE U ABWKEHHE >XTYTHKOB U
pecHr4YeK. MUKpOTpyOOUKH IUTOILIa3MBI. L{eHTproIh.

Anpo. OOosouka sapa, XpOMaTHH, KapuoIUla3Ma, SAPBIIIKHU, UX CTPOEHUE U
byakuu. SnepHsiit 6enkoBbiii MaTpukc. [IpocTpaHcTBEHHOE pPACIONOKEHHE
XpoMocoM B UHTep(ha3HOM siape. benku XpoMaTnHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK HYKapHOT

(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOIN)

2.4

AccuMuISIMS M AUCCUMUJISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumnel oOMeHa
BEIIECTB: aBTOTPO(HBINA U reTepoTpodHbIi. YyacTiue KUcIopoja B 0OMEHHBIX
mporeccax. DHepreTudyeckoe obecreyeHue KIeTku: npeBpamieHne ATD B
oOMeHHBIX Tmpoleccax. DepMEHTATUBHBIA XapakTep pPEaKIUil KIEeTOYHOIro
Metabomm3ma. DepMeHTHI, UX CTPOEHHE, CBOMCTBA U MEXAHU3M JCHCTBUS.
Kodepmentsl. Otnuunst (pepMEHTOB OT HEOPraHMYECKHUX KaTalu3aToOpOB.
benku-akTuBaTopel W OENKU-UHTUOMTOPBHL.  3aBHUCUMOCTh  CKOPOCTH
(hepMEHTaTUBHBIX PEaKIUil OT pa3InYHBIX (PAKTOPOB.

[lepBHuHBIl CHMHTE3 OpraHWYeCcKMX BemecTB B KieTke. PotocmHTe3. Poib
XJIoporiacToB B mporecce ¢orocunTe3a. CBeroBas M TeMHOBas (ha3bl.
[IponykTuBHOCTH (poTOCHHTE3a. BnusHue pasnuyHbX (akTOpOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCUHTESA.

XeMOCHHTE3. Pa3znoobpaszue OpraHU3MOB-XEMOCHUHTETHUKOB:
HUTpUUIHIPYIOLIIE OaKTepuH, Kelle300aKTepur, cepodakTeprH, BOJAOPOIHBIE
O6akTepuy. 3HaUCHHUE XEMOCHHTE3a.

AHaspoOHbIe opraHu3Mbl. Buael OpokeHus. I[IpomykTbl OpokeHUS W HX
UCIOJIb30BAHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPIaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHU U BO30OYIUTENH OONIE3HEH.

AdpoOHBIE OpraHU3MBbl. DTarbl YHEpreTuyeckoro ooMena. IloaroroButenbHbIi

atarn. [ mukoau3 — 6ECKUCIOPOIHOE PACIICTUICHUE TITFOKO3BI.




2.5

2.6

buonornueckoe OKHCIEHHE, WU KIETOYHOE AbIXaHue. Posib MUTOXOHApPUI B
mporeccax ~— OMOJIOTHUECKOro  OKHCIeHHs.  Llukiauueckue — peaxium.
OxucnurensHoe hochopmmpoBanue. [IpenmyinecTBa a3poOHOToO MyTH 0OMEHa

BEILIECTB Iepes aHadpOOHBIM. D(h(HEKTUBHOCTh IHEPTETUYECKOTO0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEaKIUSIX
MaTpUYHOTO  CHUHTe3a.  Peanu3auus  HacleACTBEHHOW — uHGOpMaIuu.
I'eneTnueckuii Koz, ero cBovicrBa. TpaHckpunums — MaTpudHblid cuare3 PHK.
[IpyHUMNBI  TPAHCKPUMIMHU:  KOMIUIEMEHTapHOCTb, aHTUIAPAILIEIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisauus u e€ 3tanbl. Yuactue TpancnoptHsix PHK B
OouocuHTe3e Oenka. YciaoBus OuocuHtesa 6enka. KogupoBanue aMUHOKHCIIOT.
Poins pubocom B OGuocuHTE3E OenKa.

Opranuzanys reHoMa y IpoKapuoT U 3YKapuoT. Perynsauus akTHBHOCTH T€HOB
y npokapuoT. ['unoresa onepona (®@. XKako0, K. MaHo). Perynsauus oOMeHHbBIX
mpolieccoB B kieTke. KiieTounslit romeocTas.

Bupychl — HekneTouHble (OPMBI KU3HU U OOIMraTHeie mapa3utbl. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHbie 3a601eBaHus yenoBeka, KUBOTHbIX, pacteHuit. CITN, COVID-19,

conuaJibHbIC U MEIUTTUHCKUEC Hp06JI€MI>I

Knerounslif 1ukmn, ero mnepuoisl u  perymsiuua. Murepdaza u  Mutos.
Oco0eHHOCTH MPOLIECCOB, MpOoTeKaromuX B nHTepdasze. IloaroToBka KiIeTku K
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHUYECKUM), CHUHTETHUECKUH H
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TEPHOIbI HUHTEP(Da3bI.

Matpuunslii cunre3 JIHK — perumkanus. Ilpunnune! perumkanuu JIHK:
KOMIUIEMEHTAPHOCTb, IOJYKOHCEPBAaTUBHBIA CHHTE3, aHTUIAPAIIEIBHOCTD.
Mexanusm peruukanuu JJTHK. Xpomocomsl. Ctpoenue xpomocom. Ternomeps! 1
TesioMepasa. XPOMOCOMHBIH HAa0Op KIETKHM — KapHOTHI. JIUIuiougHbId U
rafIouaHbI  Habopsl XpoMocoM. ['omosnoruunbsle XpoMocombl. [lomoBbie
XPOMOCOMBI.

Jenenne kinetkun — MuTo3. CTaguu MUTO3a U MIPOUCXOASIINE B HUX MPOLECCHI.
Tunsl muTo3a. Kapnokusnes u nuTokuHe3. buonorndyeckoe 3Ha4eHHE MUTO3a.
Perynsauus mutoTMdeckoro nmkia KieTkd. IIporpammupyemas kieTouyHas
rubesnb — anomnTo3.

CDYHKHI/IOHaHBHaﬂ T'€HOMHKa

Opranusm Kak OUoJIOruyecKas cucTemMa

3.1

O,Z[HOKJ'ICTOLIHBIC, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBIC OpTraHHU3MBbI n

MHOT'OTKAHCBBIC OPraHU3MBbI.




3.2

@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecroinoe (BKJItOYash BEreTaTWBHOE) W
nojoBoe. Buasl 0Oecrmonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYJIISAIHMA,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasmuoxenue. IlonoBele kieTku, win ramersl. Meio3. Cranuu
Meno3a. [loBenenune xpomocoM B Meinosde. Kpoccunrosep. buonormyecknii
CMBICJI M€}03a U II0JIOBOIO npouecca. Meno3 U ero MecTo B JKU3HEHHOM LUKJIE
OpraHU3MOB.

[IpenzaponpiueBoe pasBurue. ['amerorenes y >kMBOTHBIX. [10yI0BBIE Kene3bl.
OOpa3oBaHne ¥ pa3BUTHE TMOJOBBIX KiIeTOK. CriepmMaroreHe3 M OOTeHes.
Crpoenne moyoBbIX KIETOK. OIUIOOTBOPEHHE M SMOPHUOHAIBHOE pPa3BHTHE
KUBOTHBIX. CrocoObl  OIUIOIOTBOPEHUS: Hapy’XHOE€,  BHYTpPEHHEE.
ITapTeHorenes.

WnauBuyanbHOe pa3BUTHE OpraHu3MoB (OoHTOreHe3). Craguu 3MOpuoreHesa
KMBOTHBIX (Ha mmpuMepe IarymkH). Apooienne. Tumbt apobnenuns. OcodeHHOCTH
Ipo0JieHUs MJICKOIUTAIOMIMX. 3apO/bIIIeBble JTUCTKU (racTpyisuus). 3akiaaka
OpraHOB U TKaHEW W3 3apOAbIIIEBBIX JIMCTKOB. B3auMHOe BiMsHUE dYacTel
pa3BuBarolIerocs 3apojpiia (3MOpHOHANIbHAs MHIYKLIMS). 3akiajka IUlaHa
CTPOEHUS KMBOTHOTO KaK PE3yJIbTaT HEPapXUUECKUX B3aUMOJEUCTBUI T'€HOB.
BnusHue Ha SMOpHOHATBHOE pPa3BUTHE Pa3IMUHBIX (PAKTOPOB OKPYXKAIOLIEH
Cpenpl.

Poct u pasButrue >xuBOTHBIX. IlocTamMOpuonanbHbll nepuox. Ilpsimoe u
HempsiMoe pas3BuTHe. PaszButue ¢ meramMopdo3oM y O€ClO3BOHOUHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. BHOJOrMYeckoe 3Ha4eHHE NPSIMOIO U HENPSIMOTo
pa3BUTHA, UX PACIPOCTPAHEHUE B IpHUpoJe. TUIbl pocTa )KMBOTHBIX. DaKTOPHI
peryisiMu pocTa >KUBOTHBIX M denoBeka. CTaguu NOCTIMOPHOHAIBHOTO
pa3BUTHA Y )KUBOTHBIX U YesioBeKka. [leproabl OHTOreHe3a yeoBeka.
Pa3smuHoxenne u pasButue pacreHuid. ['ameropur u cnopodur. Meiio3 B
KU3HEHHOM TIMKJe pacteHud. (OOpa3oBaHHMe CIOp B TMpolecce Menosa.
l'amerorenes y pacrenmii. OIUIOJOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOE OIUIOIOTBOPEHNE Y IBETKOBBIX pacTeHuid. Obpa3oBaHue
U pa3BUTHE ceMEHU. MexaHM3Mbl pEryJsiiuid OHTOT€HE3a Yy pacTeHUN H

JKHNBOTHBIX

Ucropust craHoOBiIeHHsT W pPa3BUTHUS TEHETUKU Kak Hayku. (OCHOBHbIE
TEHETUYECKUE TOHATUSA U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIeJIbHBIC
TEHbI, aJbTEPHATUBHBIE NMPU3HAKH, TOMUHAHTHBIA M PEIECCUBHBIN NpPU3HAK,
TOMO3UTOTa, TETEPO3WroTa, YHCTas JUHHS, THOPUIBI, TEHOTHUN, (EHOTHI.
OcHOBHBIE METOJBl TEHETHKW: THOPUAOIOTHYECKUN, IUTOJOTUUYCCKHM,

MOJIEKYJISIPHO-T€HETHYECKHi
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Monorubpunnoe ckpeumBanue. llepBeiid  3akoH MeHzaenss —  3aKOH
ennHoo0Opa3us THOPHUIOB TEPBOro TMOKOJeHUs. [IpaBuUiIO JOMHHHUPOBAHHS.
Bropoii 3akoH MeHnaenss — 3aKOH paciieruieHus npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpEIIUBaHUs. | UITOTE3a YNCTOTHI FaMeT.
AHanu3upyroiee ckpemrBanue. [IpoMeXyTOuHbIN XapakTep Haclie0BaHUS.
Pacmiennenue npu3HakoB IPU HEMIOJHOM JOMUHHUPOBAHUU.

JurubpuaHoe ckpenuBanue. TpeTtuid 3akoH MeHzenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHWsl  NpHU3HAKoB. LlUTONOrMYecKWe OCHOBBI  JUTHOPHIHOTO
CKpEILMBaHHUS.

CuerutenHoe HacnemoBaHue mnpusHakoB. Pabotrer T. Moprana. CueruieHHOe
HacjeA0BaHUE T€HOB, HAPYIICHHE CLEIUICHHUS MEXAYy I'€HaMu. XPOMOCOMHas
TEOpHs HACJICICTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M ONpeiesieHus: mojia. AyToCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN U rereporaMeTHblid noJi. ['eHeTnueckas
CTPYKTypa MOJOBBIX XpoMocoM. HacienoBaHue NpU3HAKOB, CLEIUICHHBIX C
TOJIOM.

I'enoTun kak nenoctHas cucrema. [InedoTponus — MHOKECTBEHHOE JICMCTBUE
reda. MHOXECTBEHHBIM aaenu3M. B3anmMonelcTBHe HeaIEIbHBIX T'€HOB.

Kommemenrapaocts. Onuctas. [lonumepus
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B3aumoneiictBie TeHOTMMAa ¥ cpeabl Tpu  GopMUpOBaHUU  (peHOTHTA.
N3menunBOCTh NpH3HAKOB. KauecTBeHHbIE U KOJMYECTBEHHbIE MPU3HAKUA. BUIbI
W3MEHYMBOCTH: HEHACIIEICTBEHHAs! U HACJIEICTBEHHAS.

Monudukaimonsass ~ U3MEHUMBOCTh.  Poms  cpeapl B (hOpMUPOBaHUH
MoUKAIMOHHON M3MeHunBocTH. Hopma peakimu mpusHaka. BapuanmoHHbBIH
psn u BapuarmonHas kpusas (B. Moranncen). CoiicTBa MoaupuKalmOHHOM
W3MEHUYMBOCTH.

I'eHoTunmyeckass M3MEHYMBOCTh. (CBOWMCTBA T€HOTUITMYECKOW H3MEHUYHUBOCTH.
Bupl reHOTUITMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaI[HIOHHASI.
KomOunatuBHasT W3MEHUYMBOCTb. MeH03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHOW M3MEHYHBOCTH. POJTh KOMOMHATUBHOM N3MEHUNBOCTH B CO3/IaHUH
TEHEeTUYECKOro pa3Ho0Opa3us B Mpe/esax OAHOro BUaA.

MyTanroHHas U3MEHUYUBOCTD. BU/IbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M MHIYLUMPOBAHHBIE MYTAallMU. SAepHBIE M LUTOILIa3MAaTUYECKHE
Myrauuu. CoMaTH4YecKue W IOJOBble MyTalMd. [IpuunMHBI BO3HUKHOBEHHS
MyTaiii. MyTareHbl M WX BIMSHHE HAa OpPraHU3MbL. 3aKOHOMEPHOCTU
MYTaIlMOHHOIO TpoLecca. 3aKOH T'OMOJIOTMYECKUX PSIIOB B HACIEACTBEHHOM
m3menunBoctn  (H.W. Basuios). BhesnepHas ~ M3MEHUYHMBOCTH M

HacJI€aACTBEHHOCTD
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3.6

Kapuotun uyenoBeka. MexayHapoaHas NOporpaMMa HCCIEAOBAaHHUS TI'E€HOMA
yenoBeKa. MeToabl HM3Yy4YeHUsT TE€HETMKM YEJIOBEKA: T'€HEaJOrHMYeCKUid,
OJIM3HELIOBBIH, IIUTOT€HETUYCCKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKUM. CoBpemeHHOE omnpeaeieHue TeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAaHKE, TCHOTUITMPOBAHUE, B TOM YHUCJIE C IIOMOIIIBIO
[MIIP-anamm3a. HacnencrBeHHble  3a00jcBaHMS — YeIOBeKa. I CHHbIE H
XPOMOCOMHBIE 0oJsie3Hn YyeJIOBEKa. bone3nn c HACJICJCTBEHHOMN
MPEAPACTIONIOKEHHOCThIO. 3HAYCHUE METUIIMHCKON T'€HETUKH B ITPEAOTBPALLICHUN

U JICUEHHH I'eHEeTUYCCKHX 3a001eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus U cenekuus. 3apoKICHUE CEIEKIMU U JIOMECTHKALMU. YYEeHHe
H.J. BaBwioBa 0 LEHTpax HIpPOMCXOXKIEHHS U MHOrooOpa3us KyJIbTYPHBIX
pacteHuid. Posib cenekiyy B CO31aHUM COPTOB PACTEHUM W IOPOJ YKUBOTHBIX.
Copr, nopona, ITaMM. 3aKOH TOMOJIOTMYECKMX PAIOB B HACIEACTBEHHOU
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue A71s1 CENEKIIMOHHON padoThlI.
Metoapl ceneKuMOHHON paboTbl. MCKycCTBeHHBIN OTOOp: MAacCOBBIH W
UHAWBUIYAIbHBIH.  OTanmbl  KOMOMHAalUMOHHOW  cenekuuu. VcnblTanue
npousBoauTeNiell mo motoMcTBy. OTOOp MO TEHOTUITY € IHOMOIIBIO OLIEHKU
(eHoTHUIIa TOTOMCTBA M OTOOP 10 T€HOTHUITY ¢ Iomolkko aHanu3a JHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CeNEKIIMOHHON paboThl. PamuannoHHbIi
U XMMHUYECKHH MyTareHe3 Kak HMCTOYHHK MYyTalUil y KyJIbTypHBIX (opMm
opranusmoB. lcnonp30BaHME T€HOMHOIO pPENAKTHUPOBAHUS U METOJOB
pexomOuHanTHBIX JJHK mis momy4yeHust CXoIHOTO MaTepHalia Jjisl CEJIEKIUH.
[lonyuenne nomuruionoB. BHyTpuBHmoBas rulOpuanzanus. bamskopojcTBeHHOE
CKpelIrBaHue, WM WHOpUIMHT. HepoacTBeHHOE CKpelBaHue, WK ayTOPUIMHT.
I'ereposuc u ero npuunnsl. Vcnons3oBanue rereposuca B cenekuuu. OtaanéHHas
ruOpuam3aius. [Ipeogonenue Gecruionysi MEXBHIOBBIX THOPHIOB. JloCTHOKEeHUs

CEJICKIIMU PACTEHUH U YKUBOTHBIX

3.7

OOBEeKTHI, UCHIOIb3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPTaHU3MbI, WX XapaKTepUCTUKA. TpaaullMOHHAs OHOTEXHOJOTHS:
xje0oneyeHre, TIOMy4YeHHE  KHUCIOMOJIOUHBIX  MPOAYKTOB,  BHHOJEINHE.
MukpoOuonornueckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHYECKUX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIJIOJJOTBOpEHHE. PEeKOHCTpYKLMS SHIEKIETOK M KIOHWPOBAaHHE >KUBOTHBIX.
Mertoa TpaHCIUTaHTalMHU SAEP KIIETOK.

XpOMOCOMHass M TIeHHas HWHKEHepusa. VCKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpyHpoBanue pekoMOuHaHTHBIX JIHK. [locTmkeHnss u mMepCreKTHBBI
XPOMOCOMHOW H TEHHOW WHXCHepuH. MeTuIMHCKIEe OMOTEXHOJOTHH.

Hcnonbs30BaHuE CTBOJIOBHIX KJIETOK




Cucrema u MHOroo0Opasue OpraHu4ecKoro Mupa

4.1

4.2

4.3

4.5

4.6

buonornveckoe  pazHooOpasume  opranm3moB. CoBpeMeHHas  cUCTEMa
opranudeckoro mupa. ITpunmunsl kimaccudukanuu opranu3MoB. OCHOBHBIE
CHCTEMaTUYEeCKHE IPYIIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOCHMS M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxen, OTHOKJIECTOUYHbIE TPUOBI, OJJTHOKJIETOUYHBIE BOJOPOCIH, IpyTHe
npotuctel.  KosoHnanbHble — opraHu3Mmbl.  JI[BUKEHHME  OJHOKJIETOUYHBIX
OpPraHu3MOB: aMEOOHUIHOE, )KI'YTHKOBOE, PECHUYHOE. 3alUTa Y OJJHOKIETOYHBIX

OpraHnu3MoB. Pa3,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPTraHHU3MOB. Takcucol

MHOrokiaeToYble  pacTeHus. B3auMocBs3p 4acTed  MHOIOKJIETOYHOIO
opranu3ma. TkaHH, OpraHbl U CHCTEMBI OPTaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe Lenoe. TkaHu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJMAINAs, OCHOBHAs, MEXaHUYECKas.
OcobeHHoCcTH cTpoeHMs, (YHKIMH M pacnojoXKeHHUs TKaHeHd B OpraHax

pacTeHui

BereratuBHbIE ¥ FeHEpAaTUBHBIE OpraHbl pacTeHUN. DyHKINN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /[BUukeHre MHOTOKJIETOYHBIX PACTEHUI: TPOITU3MBbI
n Hactuu. [lormomenue BOJBI, YITIEKMCIIOIO Ia3a M MHHEPAIBHBIX BEIIECTB
pactenusmu. J{pixanue pactenuit. Auddysus razos yepe3 MoBEpXHOCTh KIETKH.
TpaHncnopTHele cHucTeMBbl pacTeHui. Beinenenue y pacteHuil. 3ammra y
MHOTOKJIETOUHBIX pacTeHui. Kyrukyna. CpeacrBa macCUBHOM M XMMHUYECKOU
3aIuThl. OUTOHIMIBL.

Pa3gpaxxuMoCTh U peryssanus y OpraHusMoB. Pa3apakuMoCTh U peryisnus y

MHOT'OKJICTOYHBIX paCTCHHﬁ. PocToBEbI€ BellleCcTBa U UX 3HAUCHHUE

MHOrOKJIETOYHBIE JKHMBOTHBIE. B3aMMOCBSI3b YacTed  MHOT'OKJIETOYHOI'O
opraHmMa. TKaHI/I, OpFaHBI 1 CUCTCMBI OpFaHOB MHOTOKJICTOYHOT' O Opl"aHI/ISMa.
Opranusm kak enuHoe 1enoe. 'omeocras. TkaHu KUBOTHBIX U YeTOBEKa. THIIbI
KUBOTHBIX TKaHEW: SMUTENTUalbHasl, COCAMHUTENIbHAS, MBIIIEYHAsi, HEPBHAs.
OcoOeHHocTr CcTpoeHHs, (QYHKIMA W paCHOJOKEHUs TKaHEeW B oOpraHax

JKHUBOTHBIX U YCJIOBCKaA

Oprasbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPTaHOB U CUCTEM OPTaHOB.
Omopa Tema opranu3moB. CKeneThl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHbIil 1 BHyTpeHHUN ckeneT. CTpoeHHe U TUIbl COSAMHEHUS
KOCTEHl.

JIBM)KEHHME MHOIOKJICTOUYHBIX JKMBOTHBIX. IluTanume »XuBOTHBIX. IIuTanme
MMO3BOHOYHBIX XKMBOTHBIX. J[pIxaHue kuBOTHBIX. KoxxHOE nbixanue. XKabepHoe

M JIETOYHOE JbIXaHUeE.
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5.2

5.3

JIpIxaHu€e I03BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIIO)KHEHHUE CTPOECHMS
JETKUX [T03BOHOYHBIX )KUBOTHBIX. J[pIXaTenbHas cucTeMa 4ejoBeka. MexaHusm
BEHTWSIIMM JIETKUX Yy MNTUL M MIJIEKONUTAOmMX. TpaHCIOPT BeWIECTB Yy
OpraHu3MoB. TpaHCIIOPT BEWIECTB y XUBOTHBIX. KpoBeHOCHas cuctema u e
opranbl. KpoBeHocHass  cuctemMa  IO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpOBOOOpAIIeHUs. DBOJIOLUUOHHBIE YCIOKHEHUS CTPOCHHUS KPOBEHOCHOU
CHUCTEMBI II0O3BOHOYHBIX >KMBOTHBIX. Bbinenenue y opranuzMoB. Beinenenue y
*KUBOTHbIX. CoKparuTenbHble Bakyoau. Opransl BbiieiieHus. CBs3b IOJIOCTH
TEJa C KPOBEHOCHOW U BBIJIEIMTEIbHON cucTeMaMu. BolieneHue y H03BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOIOKJIETOYHBIX JKUBOTHBIX. IIOKpOBBI M uX
IIPOU3BOIHBIE.

Pa3npaxuMocTh U peryisnus y Opranu3mMoB. Pa3zapaxumMocTs y OJTHOKJIETOUHBIX
opranu3moB. Takcucel. Pa3npakuMoCTh M peryisiiuss y MHOTOKJIETOYHBIX
pacteHuii. PocToBble BEMIECTBA U UX 3HAYEHUE.

HepgHas cuctema u pedieKTopHas peryssius y MHOIOKJIETOUHBIX KHUBOTHBIX.
HepBHas cucrema u €€ oTAenbl. OBOJIOLUOHHOE YCIOKHEHUE CTPOCHHUS
HEPBHOW CUCTEMBI Y KUBOTHBIX.

Pa3pabotka anropuTMoB M mporpamm Uit 3QQEeKTUBHON (HYHKIHMOHAIBLHOU
aHHOTAllUW  TeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTa0OJIOMOB

MHKPOOPTaHNU3MOB, paCTeHHﬁ, JKHMBOTHBIX M YCJIOBCKA
OpraHI/I3M YCJIOBCKA U €TI0 310pOBLC

OpraHsl ¥ CUCTEMBI OpraHoOB 4enoBeKa. OTAebl TOJIOBHOTO MO3Ia ITO3BOHOYHBIX
KHUBOTHBIX. Pedmekc u pednexkropHas ayra. be3yciioBHbIE U YCIOBHbIE
pednexcel. I'ymopasibHass peryiasiuuss M SHJOKPUHHAs CHUCTEMa >KMBOTHBIX U
yenoBeKa. JKene3pl 3HTOKPUHHOM CUCTEMBI U MX TOPMOHBI. JlelicTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOH W SHAOKPUHHOW cucTeM. [ 'mnoranamo-runogusapHas

cuctema. Pednekc u pednexkropHas ayra. besycnoBHble u ycioBHBIEC pedIeKChI

3ammTa opranusma ot O6osne3nei. immyHHas cucrema denoBeka. KieTouHblil u
TYMOpaJbHBIA UMMYHUTET. BpoXn€HHBIN, MPUOOPETEHHBIN crenupuiecKuii
UMMyHHUTET. Teopus KIOHaJIbHO-CENEKTUBHOrO umMmyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnanutensHble OTBETHI OpraHu3MoB. Poib

BPOKJIEHHOIO MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J€BaHUIT

KpOBCHOCHaH cucremMa u eé OpTraHBbI. Cep;[ue, KPOBCHOCHBIC COCYABI U KPOBb.

Kpyru kpoBoob6pamenus. Pabota cepana u e€ peryssius
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Hpixanue 4yenoBeka. Jlupdy3uss ra3oB depe3 IMOBEPXHOCTb  KIETKH.
JpixaTenpHas cucTteMa 4esoBeka. JlpIxarenbHash TOBEPXHOCTh. Perymsuus

nbIxaHus. J[prxaTenbHbIe 00bEMBI
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[IumeBapurenbHas cucreMa 4denoBeka. OTaenbl MUIEBAPUTEIBHOIO TPaKTa.
[InmeBapurenpHble  Keye3pl. BHYTpUIIONOCTHOE M BHYTPUKIETOYHOE

IMHUIICBAPCHUC

5.6

5.7

6.1

6.2

[TokpoBbl M ux mnpousBoanblie. Opransl BbaeneHus. Ilouku. Crpoenue u
¢dbyakmonupoBanue HedpoHa. OuibTpalus, ceKpelus 1 00paTHOE BCaChbIBAaHHE

KaK ME€XaHHU3MbI pa6OTI)I OpraHOB BBIJICJICHUA. O6pa3OBaHI/Ie MOYH Yy YCJIOBEKA

Z[BI/I)KCHI/IG YyeJIoOBeKa: MbImedHas cucteMa. CkeleTHBIS MBIIINBI U UX pa60Ta.

CtpoeHue U TUIIBI COEAMHEHUSI KOCTEN
Teopus 3Bontonuu. PazButue xu3Hu Ha 3emie

OpomonmonHass teopuss Y. JlapBuna. Ilpeamocbulku  BO3HMKHOBEHHS
napBuHu3Ma. JKu3Hp 1 HaydHas nearenbHocTs Y. JlapBuHa.

JIBmokymiye cuiibl 3BONIOIMHM BUAOB 10 Y. JlapBuHy (BbICOKAss MHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHU3MOB, HAacJEeACTBEHHas HM3MEHUMBOCTh, Oopbba 3a
CYIIECTBOBAHUE, €CTECTBEHHBIH U UCKYCCTBEHHBINH 0TOOD).

Odopmiienne cuateTnaeckoit Teopun 3omonuu (CTI). Hedtrpansnas teopust
sBostorK. CoBpeMeHHast SBOJIIOLIMOHHAs OMOJIOTHs. 3HauUe€HHE IBOJIOLMOHHON

TCOpHHU B (I)OpMI/IpOBaHI/II/I CCTCCTBGHHO-HaquOﬁ KapTUHBI MHpa

[Tonmynsanus kak ayeMeHTapHas €AWHMIA HBOMOLUUA. COBPEMEHHBIE METOJIbI
OLIEHKH T'€HETHUYECKOTO Pa3sHOOOpa3usi U CTPYKTYpbl Momyisiuuid. V3meHeHnue
reHooHAa MOMYyJSALUU KaK 3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBJIECHUE. 3aKOH
reHetudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (DAKTOpbl (JIBMXKYIIME CHIIBI) S3BOMIONMHA. MyTallMOHHBIN
nporecc. KomOuHatuBHas wu3MeH4YMBOCTh. Jlpeiidp reHOB — ciydaiiHble
HEHAIPaBJIEHHbIE W3MEHEHUsS 4YacTOT ajulesned B momymauusx. O¢dext
OCHOBATEJIS. Murpauuu. M3omsaupsa  momynsiui: reorpaduueckas
(mpocTpaHCTBeHHas1), OHMoIoruyeckas (pernpoayKTUBHAS).

EcrecTBenHblii oTOOp — HampaBisommii  Qaxkrop sBomouuu.  Dopmbl
€CTeCTBEHHOI0 0TOOpa: ABWXKYIIUNA, CTaOUIM3UPYIOMIUH, pa3pbIBAIOIIMMA
(nu3pyntusHbIi). [TonoBoit oT60p.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB ~ Kak  pe3ylbTaT  MHUKPOIBOIIOIUH.
Bo3HnukHOBeHHE  NpHUCIIOCOONEHW y  OopraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocoOiaennii y opranu3zMoB. OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHNU3MOB.

Bun, ero kputepuum u crTpykTypa. BumooOpasoBanume Kak pe3yibTar
MUKpPO3IBOJIONMH. M30msmus — kiroueBoil daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: AJUTOTIaTPUIECKOe (reorpaduueckoe),
CUMITaTPUYECKOE  (PKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIOWIN3AIHS,

rubpuan3aiys). JIuTeTbHOCTh 3BOTIOIMOHHBIX MTPOIIECCOB.
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Mexanu3mbl (OPMHUPOBAHUS OHOJIIOTUIECKOTO pa3HO0Opa3usl.

Posb »BOMIOIIMOHHON OMOJIOTHHU B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
O6uopazHooOpasus. MUKPOIBOIIOLUSA U KOIBOJIIOLUS MMAPA3UTOB M UX XO35EB.
Mexanu3mbl (OPMUPOBAHUS YCTOMUMBOCTH K AHTUOMOTHKAM U CIOCOOBI

00pBObI C Hel

Mertoapl U3y4eHHUs] MaKpO3BOJIONHHU. [laneoHTOI0THYeCKHEe METOIBI U3yYCHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAaHU3MOB.
Bbuoreorpaduyeckne MeTo bl H3y4eHus FBoouN. CpaBHEHHE (IIOPHI U (hayHBbI
MaTepUKOB M OCTPOBOB. buoreorpapudeckue odnactu 3emian. Buasr-sunemMuxn
Y PEITUKTHIL.

OMOpPHUOIOrMYECKUE U CPaBHUTEIbHO-MOP(OIOrMUECKUe METO/Abl H3Y4YECHMUS
HBOJIOIUH. ['eHEeTHYEeCKHEe MEXaHU3MBI IBOJIOIMHM OHTOTEHE3a W TIOSBICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  aHAJOTMYHBIE OpTaHBL
PynumeHTapHble  OpraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl HW3YYEHHsS  DBOJIOIHH.
I'omosnoruunsie reHsl. COBpeMEHHbIE METO/Ibl OCTPOSHUS (PUIIOT€HETUYECKHX
JICPEBHEB.

XPOMOCOMHBIE MYTAITUH U IBOJIOIHSI TEHOMOB.

O6mume 3akoHOMEpHOCTH (TpaBuia) 3BoJronuH. HeoOpaTumMocTh 3BOIIONMH.

AZ[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIOIIUH

6.4

Hayunble rumore3sl NpPOUCXOXKIEHUS >KU3HM Ha 3emiie. AOuUOreHes u
naHcnepmusd.  JloHaydHble — TPEACTABIEHUS O  3apOXKACHUU  KU3HU
(kpearoHu3M). I'mmore3a MOCTOSHHOIO CaMO3apOXKICHHUS JKM3HH M €
onpoBepxkenue oneitaMu  D. Penu, JI. Cnamnanunanum, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTUSI.

OcHOBHBIE 3Talbl HEOPraHUUECKOW »Bostouy. [lnanerapHas (reosiornueckas)
HBOMIONUSA. XUMHUUYECKas 5BOMIONMA. AOHUOTEHHBI CHHTE3 OpraHMYeCKUX
BemecTB u3 Heopranndecknx. Omeir C. Mwmmepa u I'. FOpu. OGpa3oBanue
nonumepoB u3 MoHoMepoB. KoanepsaTHas runoresa A.M. Onapuna, runoresa
nepsuyHoro OymboHa J[x. XonneiHa, reneruueckas rumnoresa [. Mémrepa.
Pu6o3umsr (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanme
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Hcropus 3emnm u meToasl €€ u3ydeHus. Vckonaemple OpraHUM4ecKUe OCTATKH.
I'eoxponomnorust u e€ mMetoabl. OTHOCHTENbHAS U aOCOTIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0Hbl, Apbl, HEPUOJIBL, JTOXH.

HaganpHble 3Tansl opranndeckoi 3Bomonyy. [losBieHne u 3BOMIONMS IEPBBIX

KJICTOK. DBOJIOIHS MeTabonu3Ma. BoO3HUKHOBEHUE IEPBBIX JKOCHUCTEM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOMIEHKM KaK aHajor NepBbIX Ha 3emiie
coobmiectB. CTpomaronuTsl. [IpoKaprOTH U 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOreHe3). DBOJIIOLUOHHOE MPOUCXOKICHHE
BUpycOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OpraHuM3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATallbl SBOJIIOLMU BBICHIMX pacTeHHid. OCHOBHBIE apoMoOp(O3bI
pacrenuii. Bbixoa pacrtenuii Ha cymy. [losiBieHMe CHOpOBBIX pacTEHUU U
3aBoeBaHue uMHU cymH. CemeHHble pacteHus. [IpoucxoxaeHue LBETKOBBIX
pacTeHui.

OcHOBHbBIE 3Tambl SBOJIOLUM KMBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
tunos. [lepBbie XopaoBbIie )kUBOTHBIE. JKHU3HB B BOJE. DBOJIIOIMS IO3BOHOYHBIX.
[Mpoucxoxneane ampubuit u pentuwmmii. [IponcxoxaeHne MICKOHUTAIONUX H
ntul. [lpunnun xmrodeBoro apomopgo3a. OcBoeHHE OECIO3BOHOYHBIMU U
[M03BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue xu3HM Ha 3emiie IO FpaM U IEPUOJIaM: apXeid, IpOTepo30ii, Maaeo3oi,
Me3030H, KaiiHo30il. OOmas XapakTepuCTHKa KJIMMara U TIe0JIOTMYECKUX
npoueccoB.  IlosiBieHMe W pacuBeT  XapaKTEpHbIX  OPraHU3MOB.
VYrneobpa3zoBaHMe: €ro YCIOBHS U BIMSHUE HA T'a30BbIi COCTAaB aTMOC(EPHI.
MaccoBble BBIMMpaHUSI — JKOJOTMYECKHE KpHU3HMChl mpouuioro. [IpuumHbl 1
CJIEJICTBUSL MacCOBBbIX BhIMUpaHUil. COBpeMEHHBIN 3KOJOTUYECKHI KpU3HC, €TO

0COOEHHOCTH

6.5

Pazgenst u 3amaum anTpomosoruud. Metoasl aHTporionoruu. CTaHOBIICHHE
MPEACTABICHUI O MPOUCXOKACHUH YeoBeKa. COBPEMEHHbIE HAYYHbIE TEOPUH.
CxoAcTBO yenoBeKa C KUBOTHBIMU. CHCTEMaTHYECKOE MOJIOKEHHE YEeIOBEKa.
CBuzeTenbcTBA  CXOJACTBA  YEIOBEKAa C  JKMBOTHBIMH:  CPaBHUTEIHHO-
MOP(OJIOTHIECKHE, SMOPHOJIOTHYECKHE, (hbU3M0II0T0-OMOXUMHYECKHE,
noBefgeHyeckue. OTiIMUMS 4YelloBeKa OT JKUBOTHBIX. [IpsMoxoxkiaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM
CUTHAJIbHOW CHCTEMBI.

JBuwxymue cuibl ((akTopbl) aHTPOIIOTeHe3a: OMOJIOTMYECKUE, COLUANbHBIE.
CooTHoIIeHre OMOJIOTHYECKHUX M COITUANTBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTAaIUM AHTPONOTreHe3a. ABCTPAJONHUTEKH — JBYHOTHE MpPEIKU
moaer. YenoBek yMenblid, MEpBbIe W3TOTOBICHUS OpyAud Tpyna. Yenosek
MPSMOXOJIAIINNA W TIEPBBIA BBIXOJ JrOJel 3a mpenensl Adpuku. Yemosek
reienpoeprekuii — o0ImuUK MPeOK HeaHIePTaThCKOTO YEIOBEKAa U UYeloBeKa
pasymMHOro. YenoBek HEaHIEPTAIbCKUN Kak BHJ JIIOJEH XOJOJHOIO KIMMArta.
YenoBek pa3yMHBIM COBPEMEHHOI'O THIIA, JCHUCOBCKHUU YEJIOBEK, OCBOEHUE

KOHTHHEHTOB 3a MpeneaamMu AQpukH.




DBOJIIOLIMSL COBPEMEHHOTO 4YeJOoBeKa. ECTEeCTBEHHBI OTOOp B MOMYJISIMAX
YyenoBeka. MyTallMOHHBIN nporiecc ¥ noauMopdusm. IlonyasimuoHHbIE BOJIHBL,
npeiid reHoB, MUrpanus 1 «3p(eKT ocHOBaTeNs» B MOMYJISILHUIAX COBPEMEHHOIO
YeJI0BEKA.

UYenoseueckue pacel. [lomatne o pace. bousbmme packl: eBponeouaHas
(eBpasuiickasi), aBCTpaJIO-HErpouJHAsi (PKBATOpUAIbHAs), MOHTOJOUHAS
(a3marcko-amepukaHckasi). Bpems u nmyTtu pacceneHusi 4eaoBeKa MO IUIaHETe.
EnuncTBO yenmoBeweckux pac. HayuHas HecOCTOSTENBHOCTh —pacHu3Ma.
[IpucrocoOIeHHOCTh 4YeJIOBEeKa K Pa3HBIM YCIOBUSAM OKPYXKAIOMIEH Cpesbl.
Bnusinue reorpaduueckoit cpembl M apeiida reHOB Ha MOpP(OIOTHIO H

(1)I/I3I/IOJ'IOI"I/IIO YCJIOBCKaA

OKOCHCTEMEI U npucynmue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun skosorun. CBsi3b DKOJIOTUN C IPYTUMHU HAYKaMHU.
Mertoabl 3konorud. IloneBble HaOMOAEHHS. OKCIEPUMEHTHI B HKOJOTHMM:
MpUPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHHUTOPUHT

OKPY>KaIOIIEeH Cpebl: TOKAIbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Dkojoruyeckre (akTopbl M 3aKOHOMepHOcTU ux aAeictBus. Kiaccudukanus
9KOJIOTMYECKUX (aKTOpOB: aOMOTHUYECKHE, OWOTHYECKHE, AaHTPONOICHHBIE.
OOme 3aKOHOMEpPHOCTH JAEUCTBUS HKoJoruueckux Qaxrtopon. IlpaBuio
munumyma (K. [mnpenrens, FO. JIn6ux). TonepaHTHOCTb. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnyeckue akropsl. CBET Kak 3Kojgorudeckuit ¢pakrop. JleiicTBre pa3HbIX
YYaCTKOB COJHEYHOIO CIIEKTpa Ha OPraHu3Mbl. OKOJIOTMYECKHE TPYIIIBI
pacTeHM M JKMBOTHBIX II0 OTHOIIEHHIO K CcBeTy. CHUrHajbHas poJib CBETa.
DOTONEPUOAU3M.

Temnepatypa kak »dkojoruueckuit ¢akrop. JlelicTBue Temmeparypbl Ha
opranusMsl. [IoHKUI0TEpMHBIE U TOMOWOTEPMHBIE OPIraHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak okomornyeckuit (akrop. IlpucnocoOnenus pacreHuil K
MoJyIepXKaHuIo BogHOro Oamanca. Kiaccudukanus pacTeHHid M0 OTHOILIEHUIO K
BoJie. [Ipucnocobnenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAas, MOYBEHHa,
ryOMHHAsg TMOANOYBEHHAs, BHYTpUOpraHu3MeHHas. OU3NKO-XUMHUYECKUE
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrmocoOiieHUs OpraHU3MOB K
YKU3HU B Pa3HBIX CPENaX.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBbL. CyTOYHBIE U
roguyHble pUTMBL. [IpHcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUAM

YCJIIOBUU KU3HU.




XKuznennsie popmbl oprann3moB. [lorsTue o xu3HeHHOH (opme. JKU3HEHHBIE
(OpMBI pacTeHUM: JEPEBbs, KyCTAPHUKHU, KYCTAPHUYIKH, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI JKUBOTHBIX : TUPOOHOHTHL, F€OOUOHTHI,
a’poOnOHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢dakropbl. Buasl OHOTHYECKHX B3aWMOJCUCTBUN: KOHKYPEHITHS,
XHUITHUYECTBO, CUMOMO03 U ero ¢opmbl. [lapasutusm, koomnepanus, MyTyallu3M,
KOMMEHCaJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3auMOZCHCTBUA  (Tommueckue, Qopuueckue, (adpuyeckue). 3HaueHUE
OMOTHYECKUX B3aUMOJCWCTBUI Ui CYIIECTBOBAHUS OPraHU3MOB B cpele

oOutanus. [IpuHIUI KOHKYPEHTHOTO UCKIFOUEHUS

7.3

DKOJOTUYECKHIE XapaKTePUCTHKH MOMyisaiuu. [lomymsimus kak Onosiormyueckas
cucrema. Pois HEOTHOPOAHOCTH cpelibl, GU3NIECKUX OAPHEPOB M OCOOCHHOCTEH
OHMOJIOTHH BUAOB B JOPMHUPOBAHUU IPOCTPAHCTBEHHOMN CTPYKTYPBHI MOMYJISIIHI.
OcHOBHBIE TMOKa3aTeNM NOMYJSLUU: YUCIEHHOCTh, IJIOTHOCTh, BO3pAacTHAs U
MOJIOBasg CTPYKTYpa, pPOKIAAEMOCTb, IPUPOCT, TEMI POCTA, CMEPTHOCTb,
MUTpALUSL.

DKoJyloruueckasl CTpykTypa mnonyisauud. OneHka YHUCIEHHOCTH MOMYJISLUH.
JvHamuka nonynsanuu U €€ peryysiuvs. bBuoTuyeckuii noTeHIHAN MOMYJISIUHN.
MopaenupoBanre JAWMHAMUKKA —monyisinud. KpuBble pocTa YHMCIEHHOCTH
nonyssauuu. KpuBbie BbDKUBaHUA. Perynsius 4MCcIeHHOCTH MOIYJSIUN: POJib
(akToOpoB, 3aBUCAIIUX W HE 3aBUCSIMIUX OT TUIOTHOCTH. OKOJOTHUYECKHE
cTpateruu BUJOB (r- u K-cTparerun).

[TonsitTue o0 »sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
MoJzenb dkosiornyeckor HumM JIx.M. XartumHcona. Pazmepsl 3KOJIOrM4ecKon
HuiM. [ToreHnumansHas U pealn30BaHHas HULLIN.

Buxg kak cucrema momynsmmii. Apeansl BUAOB. Buabl M WX JKU3HEHHBIC
CTpaTeruy. 3aKOHOMEPHOCTHM  TIOBEICHUS WU  MUTpalMid  JKUBOTHBIX.

buonornyeckue HHBa3UU JYKCPOIHBIX BUIOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBs3um Mexay
opraHuzMamMu B OuolieHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKUMOHAIBHBIE OJOKM OPTaHU3MOB B HKOCHUCTEME: MPOAYLICHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHH. Tpoduueckre Lenu u CeTH.
Abuotnyeckue 610k 3kocucteM. [TouBbl U miIbl B 3kocucreMax. Kpyrosopor
BEILECTB U ITIOTOK YHEPTUU B DKOCUCTEME.

OcHoOBHbIE MOKa3aTeNN 3KOCUCTEMBL. buomacca u npoayKuus. DKOJIOTUYECKHE
MUPaMUIbI YUCell, OMOMACCHI U SHEPIHH.

HanpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOLIECTB — CyKlieccuu. [lepBuuHble 1

BTOPUYHBIC CYKIOCCCHMU W HX IIPUYUHBIL. AHT”pOHOFGHHLIG BO3,II€I\/JICTBI/ISI Ha




cykueccuu. KnmmakcHoe —cooOmectBo.  buopasnooOpasme #  HOJHOTa
KpYyroBOpOTa BELIECTB — OCHOBA YCTOHYMBOCTU COOOLIECTB.

[IpuponHble 3KocHCTEMBI. AHTPOIOI€HHBIE SKOCUCTEMBI. ATPO3KOCHCTEMA.
ArpoueHo3. Paznnuus Mexly aHTPOIIOIr€HHBIMU U ITPUPOIHBIMHU SKOCUCTEMAMH.
VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas ¢iiopa
u ¢ayna. CuHaHTpomm3amusi Tropojackoi ¢ayHbl. buonorudeckoe
XO03SIICTBEHHOE 3HAYEHHE arpOdKOCHCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHUCTEMAX.
[Tepenoc sHEpruM 1 BEUIECTB MEXKITY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYMBOCTD
OpPraHu3MOB, TONYJALMHA H OSKOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX U

AHTPOIIOI'CHHBIX BOSﬂCﬁCTBHﬁ

7.5

buochepa — oOmeruranerapras o00oyiouka 3eMIIM, TAE CYIIECTBYET WIIH
cyuiecTBoBania ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocras. JKupoe BeriecTBo 6uochepsl U ero PyHKIIHH.
3aKOHOMEPHOCTH cyIecTBoBaHusl Ouocdepbl. OcobeHHOCTH OHMOChepsl Kak
robanpHOM  SKOocucTeMmbl. J[MHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopotbl BemiecTB M OHOreOXMMHUYECKHE IHKIbI (yrieponaa, as3ora).
PurmudHOCTS siBIIeHMI B Ouocdepe.

3onanbHOCTh OuOchepshl. [TonsTue o 6uome. OCHOBHBIE OMOMBI CYIITU: TYH/IpA,
XBOWHBIE Jieca, CMEIIaHHble U LIUPOKOJUCTBEHHBIE Jieca, CTEMH, CABaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPhs. KiumaT, pacTUTenbHBIA W
KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa U pyHKUHS KUBBIX CUCTEM, OLIEHKA X PECYpPCHOTO MOTEHIMAJIa U

O6uocdepHbIX QyHKIHUIT

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3yIIHOM cpeapl. OXpaHa BO3yxa. 3arpsi3HEHUE BOIHOM CpEIbI.
OxpaHa BOIHBIX pecypcoB. Pazpymienue noussl. OxpaHa OYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpPONIOT€HHOE BO3JACHCTBUE HA PACTUTENBbHBIA M KUBOTHBIM Mup. OXpaHa
PacTUTEIBHOIO M KMBOTHOTO MUpa. OCHOBHBIE NPUHIUIBI OXPaHbl IPUPOJBI.
Kpacubie kuuru. Ocobo oxpansemble mnpuponusie Teppuropun (OOIIT).
Borannueckue capl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TNPUHIUIBl YCTOMYHMBOIO Ppa3BUTHS 4YEJIOBEYECTBA W MPUPOJIBI.
PammonanbHOoe  MPUPOAOINONIB30BAHUE M COXpPAaHEHHE  OHOJIOrMYEecKOro

pa3zHooOpa3us 3eMiau




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

buonorus : 10 knacc : yriayOJIeHHBIM YPOBEHD : ydeOHOE TTOCOOHE : B 2 4aCTAX
/ B.B. ITaceunuk, A.A. Kamenckuii, A.M. Py6uioB ; mox pexa. B.B. ITaceunuka.

- Mockaa : IIpocBemenue , 2024. - (JIuHus )XU3HN).

buomnorus : 11 knacc : yrinyOiieHHbIM ypoBeHb : yueOHoe ocodue / B.B.
[Taceunuk, A.A. Kamenckuii, A.M. Py6uoB ; mox pea. B.B. Ilaceunuka. - 2-e

u3Ml. ctep. - Mockaa : [IpocBemienue , 2025. - (JIunus xu3Hm).

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK
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