Yacmp o6pazoeamenvHoil RPOZPAMMbBL OCHOBHOZ0 00ULe20 00PA308aAHUA
(pazoen 2, n.2.1.)

PABOYAS ITPOT'PAMMA
y4yeOHOro npeamera «buosorusn»
10- 11 xuacce (yriy0JeHHbIH YPOBEHbD)



COAEPKXAHUE OBYUYEHUA
10 KITIACC

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKd M HU3ydyaeMble HUMH  MOPOOJIEMBI.
@dyHIaMEHTalbHbIEC, NPUKIAIHBIE M TOUCKOBBIE HAy4YHbIE HCCICIOBAaHUS B
OHOJIOrUu.

3naueHue OMOJOTUH B (POPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYUHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnorueid. 3HaueHHe OHOJOTUU B
MPAKTUYECKOM JIESITEIBHOCTH YEJIOBEKA: MEIULIMHE, CEJIbCKOM XO3SICTBE,
IIPOMBIIIJIEHHOCTH, OXPaHE MPUPOBI.

JleMoHCTpauumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mengens, B. . Bepunanckuu, U. I1. I1asnos, . 1. Meunukos, H. .
Basunos, H. B. Tumodees-Peconckuit, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupbl 1 cxembl: «CBsI3b OMOJIOTMM C APYrUMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX H3y4YeHHUE

XKupbie cuctemMbl Kak OpeaMeT u3ydeHus Ouonoruu. CBOWCTBa KMBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U LEJIOCTHOCTD,
CJIIO)KHOCTb M YHOPSJAOYEHHOCTHb CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEEHUE, PA3IPAKUMOCTb, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJISIPHBIMA, KIJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, YKOCHUCTEMHBIM
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdlue B KUBBIX
cuctemMax. OCHOBHbIE TpHU3HAKH >KMBOro. JKM3HB Kak (opMa CyIIeCTBOBaHUS
Marepun. Hayku, nzyyaromue KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPTaHU3ALNH.

N3yuenue xuBbIx cucteM. Metonsl Omosornueckoir Hayku. HaGmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucuMon u
HE3aBUCUMOM mnepemMeHHOW. IlmanmpoBanue skcnepumenta. [loctaHoBka wu
npoBepka rumnote3. HyneBas runote3a. Ilonsitue BBIOOPKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux AaHHbIX. OIllEHKa JOCTOBEPHOCTH MOJYyUYEHHBIX
pe3ynbraroB. [IpUuMHBI HMCKaKEHUSA pE3yibTaTOB »HKcrnepumeHTa. llonsatue
CTaTUCTUYECKOTO TECTA.

JdeMmoHcTpanuu

Tabmuubl u cxembl: «OCHOBHbIE TPHU3HAKK KU3HW», «buomornueckue
cucteMmbl», «CBOWCTBAa KUBOW MaTepUn», «YPOBHU OpraHU3alld >KUBOUN
npupoas», «CTpoeHHE MXUBOTHOM KIETKW», «TKaHM MXUBOTHBIX», «CHCTEMBI



OpraHOB YeJIOBEUECKOro opraHusma», «buoreomenos», «buochepa», «Metoms
W3YUYCHHUS )KUBON TIPUPOJIBI».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BaHUE I IPOBEICHUS HAOIIOACHUH,
U3MEPEHUN, IKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYCHHUU JKUBBIX CUCTEMY.

Tema 3. buoJsiorust KieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
oTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. I[neiinen, P. BupxoB). OcCHOBHbIE NOJIO)KEHUSI COBPEMEHHOM KJIETOUHOMN
TEOPUH.

Metoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HeHTpUyTrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmnvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoranvuas muxpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuupl u cxembl: «CBETOBOH MHKPOCKOIDY, «DJIEKTPOHHBIM MUKPOCKOID»,
«Hcropus pazBUTHUA METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKPOIMpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUONIOTHU
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1EeHTPUGYTHPOBaHUE,
[11IP)».

Tema 4. Xumnueckasi OpraHu3anus KIeTKU

XUMHUYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIS, PEAr€HTa, Y4aCTHUE B CTPYKTYPUPOBAHUU KIIETKH,
TEIJIoperyJisiuud. MuHepanbHble BEIIECTBA KIETKH, X Ouosiornueckas pojb. Poib
KaTMOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckre BelleCTBAa KIETKUA. buosormyeckue mnonumepsl. benkw.
AMMHOKHCIIOTHBIN cocTaB O6enkoB. CTpyKTyphl OenkoBoil MoJekyJbl. [lepBuunas
CTPYKTypa Oenka, TeNnTHIHas CBsA3b. BTOopuyHas, TpeTUYHAas, YEeTBEPTUYHAS
cTpyktypbl. Jlenarypauus. CsoiictBa OenkoB. Kiaccudukaumss  OGenakos.
buonornueckue pyHkuu 6eIK0B. [lpuonsi.

YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXapUAbl U MOJIHCAXAPU/IBIL.
OO0mwmii TUTaH CTPOGHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMMU YIII€BOIOB.



Jlununet. I'uapodunsHo-TUapOodhoOHEBIE cBOMcTBA. Kiaccudukanus nunuaos.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, CTepouabl. buonorumueckue GyHKIUU
aunuoB. OO1e cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. [lpuanmun kommmiementapaoctu. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MecTtoHaxoxaenne u ouonorndeckue pynkmuu JTHK.
Buasl PHK. ®yukunu PHK B kiieTke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Mmoiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCUUKHU, UX (DYHKIIMH B
KIetTke. /[pyeue nykneosuompugocpamol (HTD). Cexenuponanue JJHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHas Ouoiiorusi: OMOXUMUYECKHe U OMODU3NYECKUEe UCCICIOBAHMUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKYNI. Moodenuposarue
CMpPYKmMypsl U OYHKYUti 6UOMONEKYT U UX KOMNaekcos. Komnvromepnuiil ouzaiin u
opeanuyeckul cunmes OUOMOEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpertst: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Conrep, C. [Ipy3unep.

Jnarpammel: «PacnpeneneHne XUuMAYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIE»,
«PacripeniesieHue XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOICH.

Tabmuubl u cxembl: «llepuognyeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKyJibl BOJb», «BemmecTtBa B coctaBe OpraHu3MoB», «CTpoeHUe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJNEKYJb», «CTpOeHHUE MOJIEKYII
yriaeBofoBy, «CTpoeHHe MOJEeKyd JMNUIoB», «HyKIenHOBbIE KHUCIOTBHI»,
«Crpoenue Mmonekyasl ATOy.

O6opynoBaHue: XUMUYECKast MOCy1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCIIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
pPEaAKLIHIN.

JlaGoparopHasi padora «lccrnenoBanue HyKJIE€MHOBBIX KUCIIOT, BBIICICHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKINH KJIETKH

Tumbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(GyHKIHMOHAJIBHBIE 00pa30BaHUs KIETKH.

CtpoeHue npokapuoTUIecKou kiaeTku. Kierounas creHka OakTepuid U apxen.
OcoOeHHOCTH CTpOCHHsI TEeTepoTpOodHON U aBTOTPOPHOU MPOKAPUOTHIECKUX
KJIETOK. MecCTO U poJib TPOKapHOT B OMOIIEHO3aX.

Crtpoenue 1 GyHKIIMOHUPOBAHHUE dyKapUOTHUECKON KJeTKU. [1mazmaTnyeckas
MeMmOpaHa (tutazmaniemma). CTpyKTypa IUIa3MaTH4ecKod MeMOpaHbl. TpaHcmopt



BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: macCcuBHbIN (Auddy3ust, ooneryéHHas
mud¢y3usi), aKTUBHBIA (NMEPBUYHBIN W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tomynponumaemocts MeMOpaHbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHIOUUTO3:
MUHOIMTO3, (arouuto3. Jk3o1uTo3. Knerounas crenka. Ctpykrypa U GyHKIUU
KJIETOYHOW CTEHKH PacTEHUH, TPUOOB.

[uronna3zma. [{uro3zons. [utockener. JIBuxkenue muromiazMbl. OpraHoUIbI
kieTku. OiHOMeMOpaHHbIE OPTaHOUIBI KIETKH: dHomazMatuueckas cetb (JI1C),
anmapat [olbJXH, JHU30COMBI, HX CTpoeHHe U (QyHKIUU. B3aumMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTKH. CTpoeHHE TpaHyISIPHOTO PETHUKYIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysipHbIi) SHAOIUIA3MaTHUYECKUI PETUKYIIYM.
CekperopHast ¢ynkuus annapara ['onbmxu. Moougurayusa benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame Ionvodcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kineTok. Kierounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN W mactun. llepBuunsle,
BTOPUYHBIE U CIIOXKHBIE MIIACTUABI POTOCUHTE3UPYIOIINX 3yKApHOT. XIJIOPOILIACTHI,
XPOMOIUIACTBI, JICWKOIUIACTHI BBICIINX PACTEHUN.

HememOpanHubie opraHonabl kiaeTkd CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomesxcymounvie Qunamenmeo.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE  KIIETKU.
AKmuHo8ble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHune W JBUKEHHE JKITYTUKOB U pecHUYeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpoQuUIAMEHMAMU U
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGosnouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTEppa3HOM sfipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBI. /J{uHamuka s0epHoUu 00010uKku 6 mumose. Aoepmbiil
Mpascnopm.

Kinerounsle BkiatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMmoHcTpanuu

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

Tabmupl 1 cxeMbl: «CTpoeHHE 3YKapUOTHYECKOM KieTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KieTkw», «CTpoeHune
MUTOXOHAPHUW», «SAapo», «CTpoeHre NpOKapUOTHIECKON KIETKN.



O06opynoBaHue: CBETOBOM MHKPOCKOIN, MHKPOIpPENnapaThl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbBIX KIETOK.

JlaGopaTtopnass pabora «M3ydyeHue CTpOEHUS] KJIETOK Pa3IUUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabGopaTopnasi padora «lccnegoBaHue IIa3MoyiM3a W JEIUIa3MOju3a B
PACTUTENbHBIX KIIETKaX).

IIpakTnueckas padora «/3ydeHue IBM>KEHUS HUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AcCUMIITATINAS M TUCCUMIUISIIHS — JIBE€ CTOPOHBI MeTabomm3Ma. Tumnsr oomMeHa
BCIIIECTB: aBTOTPO(MHBIA W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpolieccax. OJHepreTuueckoe oOecrnedyeHue KIeTKu: mnpeBpamnieHue ATO B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiud KJIETOYHOTO
Metabonuzma. DepMeHThl, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KiIeTKe. DOTOCUHTES.
AHOKcuceHHbIll U OKcuceHHbll Gomocunmes y obaxkmepuii. Ceemocodouparoujue
nUCMEeHmMbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XJI0OpomiacToB B ImpoLecce
dbotocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. llpogyKTUBHOCTH (poTOCUHTE3a. BiusiHue pa3audHbIx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XEMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIME OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. IIpoaykTel OposkeHUS U UX
WCIIOJB30BaHUE YEJTOBEKOM. AHa’poOHbIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIC3HEH.

AspoOHbIe OpraHu3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
nporieccax ouosiorudeckoro okuciaeHus. [uknudyeckue peakiuu. OKUCIUTETBHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:
paboma npomornnou ATD-cunmaszvl. [lpenmyniecTBa a’poOHOro myTH OOMEHA
BEIIECTB Tepe] aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JleMmoHcTpanuu



[Toptpetsr: k. ITpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyenn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYJAOBAaHHME JJII MPUTOTOBIICHUS
MTOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlaGopaTopHas pa6ora «/3ydyeHne KaTaIMTHIECKOW aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalasbl).

Jlabopatopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOIO PpACILIEIICHUS
MEPOKCHUIA BOJIOPOa B PACTUTENBHBIX U AKUBOTHBIX KIIETKAX).

JlaGopaTtopnas padora «CpaBHeHue TpoleccoB (oTocuHTE3a H
XEMOCHHTE3a».

JlabopaTtopnasi pab6ora «CpaBHEHHE MPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HaciencrBeHHass uHGoOpMalus U peaju3anus eé B KiIeTKe

Peakmun matpuyHoro cmHTe3a. [IpUHINANT KOMITJIEMEHTAPHOCTH B PEAKITUSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIMU: KOMILJIEMEHTAPHOCTh, AHTUIAPAILIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHOKHCIOT. Ponp pubocom B
OouocuHTe3e OenKa.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHuszalysi reHoma y
MPOKApPUOT U IYKAPUOT. Perynsanus akTUBHOCTU T€HOB Yy MPOKApHOT. ['umoresa
onepona (®. Kaxo6, K. Mano). MonexynsapHvle mexanuzmvl SKCHPECcuu 2eH08 y
aykapuom. Ponb xpomamuna 6 pecynsayuu pabomsl 2enog. Perynsuns 0OMEHHBIX
MPOILIECCOB B KJleTKe. KileTOuHbIN roMeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIe TTapa3uThl. CTpoeHue
MPOCTBIX W CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KusHeHHbIll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasa.

Bupychsie 3a005ieBanus 4enoBeka, )kuBoTHbIX, pacteruit. CITNJ], COVID-19,
COIIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anamuz dorvuiux maccusos («bigdatar)
CMpYKmMypHbuIX buonocudeckux oannvix. Hanomexnonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JleMmoHcTpanuu

[ToptpeTtsr: H. K. Kosnbnos, /1. 1. UBaHOBCKHA.



Tabmunpl u cxemsl: «buocunres Oenkay, «['enernyeckuit koa», «Bupyce,
«bakTepuodarmy.

IIpakTuyeckas padora «Co3znanue MOJIEIU BUPYCay.

Tema 8. ’KuzHeHHBIA HUKJ KJICTKH

Knerounsli 1uxn, ero mnepuoiasl u perymsiuus. Wutepdaza m  muros.
Oco0eHHOCTH TPOLECCOB, MpoTeKarommx B uHTepdasze. IloaroroBka KieTku K
nenenuto.  I[IpecunteTnyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
HOCTCUHTETUYECKUN (IPEMUTOTUYECKUI ) IEPUO]IbI UHTEP(a3BL.

Marpuunsiii cunte3 JIHK — penmukaums. Ilpunnunsr perumkanuu JJHK:
KOMIIJIEMEHTAapHOCTh,  ITOJIyKOHCEPBATUBHBI  CHHTE3, AHTHUIAPAJUICIBHOCTB.
Mexanusm perumkanuu JTHK. Xpomocomsl. Ctpoenune xpomocom. Temomepsl u

TejaoMepaza. XPOMOCOMHBIH HAOOp KJICTKM — KapuoTWIl. JIUTUIOWIHBIA U
rariouaHblid  HaOOpbsl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losnoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXOISIIINE B HUX MPOIECCHI.
Tunber Muto3a. Kapnoknnes n nutokunes. buonornyeckoe 3HayeHuEe MUTO3a.

Perynsuus MUTOTHYECKOTO IMKIA KJIeTKH. [IporpamMmmupyemasi KieTouHas
rubesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubdenu Kiemox. «L{ugpposas
KlemKkay» — buoungopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IMKII KIETKW», «Mwuto3», «CTpoeHue
xpomocom», «Permukarus JJTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOPEIIKa JIyKay.

JlaGopaTtopnass  paGora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlaGopaTopHnasi pabGota «HaOmoeHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENaparTax).

Tema 9. Crpoenue u GpyHKUMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHHUS U KU3HEEATCIIBHOCTH OHOKJIETOYHBIX OPTaHU3MOB.
baktepuu, apxeu, OJHOKJIETOYHBIC T'PHUOBI, OJTHOKJIETOYHBIE BOJOPOCIH, IPYTHE
npoTUCThI. KoJIOHWANIbHBIE OPTaHU3MBI.

B3auMocCBs3p 4acTeli MHOTIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHel H
cucteMbl opranoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.



Tkanu pactenuil. TUNBI pacTUTEIBHBIX TKAHEH: 00pa3oBaTeNibHAs, TOKPOBHAS,
MIPOBOJIAIIASI, OCHOBHas, MexaHwdeckas. OcoOCHHOCTH CTpoeHus, (PyHKIuN u
PACITOJIOKEHUS TKAHEN B OPraHaX PaCTCHHM.

TkaHU KMBOTHBIX M Y€JOBEKAa. T[HIbI )KUBOTHBIX TKAHEW: ANUTEIUAJIbHAs,
COCJIMHUTENbHASA, MbllIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUS, (PYHKIUN WU
PAaCIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUMBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMHM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacreHunii. CKeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. Hapy>kHbIil 1 BHyTpeHHUN cKelieT. CTpOEHNE U TUIIbI
COEIMHEHUS KOCTEM.

JIBmxeHne  opraHu3MoB. JIBH)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTHUKOBOE, PECHUYHOE. J[BHMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX >KMBOTHBIX M YEJIOBEKA:
MbllieyHasi cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Tutanue opranu3mos. llornoienune Boapl, yriIeKUCIOr0 ra3a i MUHEPAJIbHBIX
BEIIECTB  pacteHusMu.  llurtanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPUKIIETOYHOE TNUIIEBapeHue. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurensHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHBIX. {udy3us
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKUX IMO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y MNOTUL U
MJIeKOUTaromux. Perysiius npixanus. JlpixateabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopr BewlecTB y JKMBOTHBIX. KpoBEHOCHass cucrema U €€ Oprasbl.
KpoBeHocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOpaiiieHusi. DBOJIOIUOHHbBIC
YCJIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBbI IMO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepaua u €€ peryssnus.

Brinenenue y opranu3mos. Beizienienue y pacteHnil. BeigeneHue y s)KUBOTHBIX.
CokpaturenbHble Bakyonu. Opranbel BblaesieHus. DunbTpanus, Ccekpeuus u
oOpaTHOE BcachlBaHHWE KaK MEXaHU3Mbl paOOThl OpraHoB BbiAcieHUS. CBs3b
MOJIOCTA Te€Ja C KPOBEHOCHOW W BBIACIUTEIIBHOM cHUCTeMaMu. BeineneHue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne u (yHKIIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YEIIOBEKA.



3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepHil M LUCTHI MPOCTENIINX. 3alUTa y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TpPOU3BOAHBIE.
3amura opranu3ma oT OosnesHeil. UMmyHHast cuctema denoBeka. KieTouHblili u
TYMOpPANbHBIA HUMMYHUTET. BpOXIEHHBIH u TpHOOPETEHHBIA crenuduuecKuii
UMMYyHUTET. Teopus KIOHaIbHO-celeKTuBHOro ummyHnurera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumMocTp ¥ peryisiiuss 'y OpraHu3MoB. PazgpaxuMocTs y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3apakumMoCTh U perynisauus y pacCTEHUN.
PocroBble BelecTBa U UX 3HAYECHHUE.

HepBHast cucrema u pedrekTopHas peryisuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIIBI. DBOIIOLIUOHHOE YCIOXKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HIOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKene3bl SHIOKPUHHONM CUCTEMBI M UX TOPMOHBI. [[eficTBHe TOpMOHOB. B3anmocBs3b
HEPBHOM M 3HJOKPUHHOM cucteM. [ unorasamo-runodusapHas cuctema.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmunpel 1 cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE
BoJopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAaCTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HacekoMbIx», «Tkanu pactenuitny, «KopHeBwie cucteMbl», «CTpoeHHe CTeOJIsD,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM KHUBOTHBIX», «CKEIET 4YeloBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «Mpl11euHas CHUCTEMA,
«BblgenurenbHas CUCTEMa», «IDHAOKPHUHHAsA cucTeMa», «CTPOCHHE MBIIIIbD,
«AMMyHUTETY, «Ku11euyHonoI0CTHEIE, «Cxema UTAHUA pacTeHui,

«KpoBE€HOCHbIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPH»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue HO0KIEeBOro uepssi», «HepBHas
cuctema peioy, «HepBHas cucrema srymkm», «HepBHas — cucrtema
npecmbikatomuxcs»,  «HepBHas  cucrema  nrtuny, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Pediexey.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENapaThl OJIHOKIECTOYHBIX
OpraHW3MOB, MUKPOIIPENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, UTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHHUU, repOapuu
pacTeHWil pa3HBIX OTACJIOB, BJAXHBIE TNpenapaTbl JKUBOTHBIX, CKEJETHI



MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEIOBEKa,
o0opyI0BaHUE I IEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacIIeTuIeHus KpaxMaiia U OelIKOB Mo/ IeicTBHEM (epMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKHX, MEXAHU3MA
JbIXAaTENbHBIX JTBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX Y.

JlaGopaTopHasi padora «3ydyeHne OpraHoB IBETKOBOT'O PACTCHUS.

Tema 10. PazmHoKeHne M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpraHu3MOB: Oecrosnoe (BKIIOYas BEreTaTMBHOE) U
nmoyioBoe. Buael  Oecrmonoro  pa3sMHOXKEHHUS:  IMOYKOBAHUE,  CIIOPYJISAIHS,
dbparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pa3mHOkeHue. IlonoBbie KieTkW, wiau rametbl. Meio3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y uBOTHbBIX. [10J10BBIE KeENeE3bI.
OO0pazoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofaoTBOpeHHE MW AMOPHOHAIBHOE pa3BUTHUE JKUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HAayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00HA U3 21a8HbIX NPOOIEM IMOPUOLOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NPOOJICHUS MJICKOIMTAONINX. 3apOABIINICBBIC JUCTKU
(racTpyssanus). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (SMOpHUOHANIbHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHUS JKMBOTHOTO KakK  pPe3yjibTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(baKTOpPOB OKpYXaIOIIEH CpeIbl.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanbHbI mepuoa. [lpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. buoliormdyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO
pPa3BUTHS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocTta >KUBOTHBIX. DakTOpPbI
PETYJISIUU POCTA JKUBOTHBIX M yenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.



Pasmuoxenne u pasButue pactenuil. ['ameroput m cnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTeHnil. OOpa3oBaHue cCiop B Ipoliecce Meiiosa. ['amerorenes
y pactenuil. OmioJOTBOPEHNE U PAa3BUTHE PACTUTENBHBIX OpPraHu3MoB. J[BoitHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. O0pa3zoBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubl u cxembl: «BereratuBHoe pasMHoOxkeHHe», «Tumbl Oecnosoro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIIEHBD,
«Pa3zmHOXeHue runpe», «Meio3», «Xpomocombdy, «['amerorenes», «CTtpoeHue
AWLEKIETKH M crepMaro3onga», «OCHOBHBIE CTaAuU OHTOTeHes3ay, «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButme wmaickoro xyka», «Pa3Buthe capaHumy,
«Pa3BuTne nArymkn», «JlBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M JABYIOJIbHBIX PAaCTCHUI», « KM3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN UK MXa», « KU3HEHHBIN [IUKJ HATOPOTHUKAY,
«KU3HEHHBIN IIUKJI COCHBD.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHLEKIETOK H
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILK.

JlaGopaTopHnasi padora «3yueHne CTpOEHHUS MOJOBBIX KIETOK HA TOTOBBIX
MHKpOITIpEnapaTax».

IIpakTnueckass padora «BpIABICHME NPU3HAKOB CXOJCTBA 3apPOIBIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINUX
pacTEHUID.

Tema 11. I'eneTuka — Hayka 0 HACJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OPraHMu3MoOB

Hcropust cTaHOBICHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel . Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€UECTBEHHBIX YYEHBIX B PA3BUTHUU I'E€HETUKH.
Pa6ots H. K. Konsiiosa, H. . BaBunogsa, A. H. benozepckoro, I'. JI. Kapneuenko,
0. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TIOHATHSI U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PELUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABl  TCHETHUKU:  THOPUJIOTIOTUYECKUH,  IUTOJIOTHYECKUM,
MOJIEKYJISIPHO-TEHETUYECKU .

JleMmoHcTpanuu

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



Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHHUS.
Jlabopatopuass paGora «JIpozoduna Kak OOBEKT TEHETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eInHOoO00pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUS MPU3HAKOB. llUTONIOrMuYeckrne OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanm3upytolee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleIOBaHHUS.
Pacuienienrie pu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens — 3aK0OH He3aBUCUMOTO
HacIIeJOBaHUsI TPU3HAKOB. [[uToIOrNYecKrie OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CrernieHHoe
HACJIEIOBAaHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHAas
TE€OPHUs HACIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS ToIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHhIA MOJ. ['eHeTmueckas
CTPYKTYypa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CLEIUIEHHBIX C IIOJIOM.

I'eHoTun kak uenoctHas cucremMa. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBECHHBIM aJUIeIM3M. B3amMoIelcTBHE HeaUICIbHBIX TI'C€HOB.
KommniementaprHocTs. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHUS PACTCHUH, )KUBOTHBIX U UYEJIOBEKA, 4 TAKIKE
(GU3MONOTUYECKUX  TPOIIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO35MH — MHUKPOOUOM». ['€HEeTMYeCKHE acHEeKThl KOHTPOJIS M
W3MEHEHUS HaCJIEACTBEHHOU HH(OPMAIIUU B MMOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMmoHcTpanuu

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

Tabnuiel u cxemsl: «IlepBbiit U BTOpOil 3akoHBI Menaens», « TpeTuil 3akoH
Menpaens», «AHaIM3MpYyOLIEe CKpeluBaHue», «HemomHoe aoMUHUpPOBaHHEY,
«ClermyieHHOe HacleoBaHUE TPU3HAKOB Yy Apo3oduibdy, «['eHeThka mojay,
«Kapuotunn uenoBeka», «Kapuotun apozoduiby, «Kapuotunm nruiby,
«MHOX€eCTBEHHBIN ajIenu3mM», « B3auMoaeicTBUE T€HOBY.

OOGopynoBaHue: MoOJEIb JJIsI  JIEMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M pacHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBaHUS IPU3HAKOB, MOJEIb A
JIEMOHCTPAllMM CLEIUICHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOM MHKPOCKOIL,
MUKpornpenapar: «Jlpo3zodunay.



IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO
CKPEIMBAHUSA Y IPO30(DUIIBD).

IIpakTuyeckas  padora  «/3yueHue  pe3yiabTaTOB  AUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HOpMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh MpHu3HAaKOB. KauecTBEHHbIE W KOJWYECTBEHHBbIE MPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanuonHas u3MEeHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUM
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuanroHHbIN
psn u BapuauuoHHas kpuBas (B. Horamncen). CoiicTBa MOauUKalMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAasT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUHUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOr0 pa3HoO0pa3us B Mpejeiax OJJHOTO BUA.

MyTanMoHHasT W3MEHYMBOCTb. BHIBI MyTaluii: TE€HHbIE, XPOMOCOMHEBIE,
reHoMHble. CIOHTaHHBIE W  HWHIYUUMpPOBaHHbIE MyTauuu. SnepHsle U
UTOIIa3MaTudeckue mytanuu. CoMaTUYecKue W MojoBble MyTanuu. [IpudnHb
BO3HUKHOBEHUA MyTalui. MyTareHol M WX BIMSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O IMPOIECCA. 3aKOH TOMOJIOTUYECKUX PSI0B B
HacienctBeHHo m3MenunBoctd (H.U. BaBumon). BuesnepHasi U3MEHYHBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U OSNUSEHOMUKA, pOJb  ONUSEHEeMUYECKUX (Qakmopos &
HAc1e008aHuU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JleMmoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuios.

Tabmuupt u  cxembl: «Buasl u3mMeHuMBOCTHY», «MoaudukanuoHHas
W3MEHUHMBOCTEY, «KomOuHaTnBHAS U3MEHUHMBOCTD, «Meiio3,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii».

OO6opynoBaHue: XKUBbIE W TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PacTeHH,
pucyHku (dpotorpadum) >KUBOTHBIX C Pa3TUYHBIMUA BHJIAMU U3MEHYUBOCTH.

JlabGopaTopHas pabora «HccnemoBanue 3aKOHOMEPHOCTEHN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHON KPUBOW.

IIpakTuyeckass padora «Mytamuu y aApo3odunsl  (Ha TOTOBBIX
MUKpOIIpenaparax ).

Tema 14. I'eneTnka 4esioBeKka



Kapuotnn 4yenoBeka. MexayHapoaHas mporpamMma HMCCIENOBAHUS T'€HOMA
yeraoBeKa. MeTonapl  M3y4YeHHsT TEHETHKM  YEJOBEKAa: TI€HEAIOIM4YeCKHM,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOIYJIALIUOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHIA. CoBpemeHHOE ONpENIECIICHHE r€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacineacTBeHHbIe 3a00JIeBaHUs YeIOBEKA. [ €HHbIE U XPOMOCOMHBIE
OONe3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHOM MPeIpacloyiOKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUH T'€HETUYECKUX
3a0oyieBaHUN 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJIbThupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HETHYECKOTO Ipy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
001acTy pelakKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (QakTOphl TOBBIIICHHONW UYBCTBUTEIBHOCTH YEJIOBEKAa K
buznyecKOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpY:Karollen cpepl. I 'eHeTnueckast
IIPEAPACIIOJIOKEHHOCTD YEI0BEKA K ITaTOJIOTHSAM.

JleMoHCTpanumn

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToJbl U3y4YEeHUs] T€HETUKU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHUsI UETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTukanys u ceNekunst. 3apoKICHHUE CEIEKIMU U JOMECTUKALIMU. Y UYCHHE
H. U. BaBunoBa o LleHTpax HOpOUCXOXKIEHUS U MHOrooOpasus KyJbTYPHBIX
pacTeHuil. Poib ceslekuu B CO3/1aHNN COPTOB PACTEHUI U ITOPOJ )KUBOTHBIX. COpT,
MOpoJia, MITaMM. 3aKOH TOMOJIOTUYECKUX PSIA0OB B HACIEACTBEHHOW N3MEHYMBOCTHU
H. U. BaBumnosa, ero 3HaueHue JjIs CEIESKIIMOHHON pabOTHI.

MeTonbl cenekuMOHHON padoThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA H
VHIUBU1Y AJIbHBIM. Jranbl KOMOUWHAIIMOHHOM CCJICKIIUU. HcnerTanue
OpOU3BOAUTENEH MO NOTOMCTBY. OTOOp MO TE€HOTHUIy C IOMOILIBIO OIIEHKH
dbeHoTuna NoTOMCTBa U OTOOP MO TEHOTHUITY C oMoIbio aHanu3a JJHK.

HcKkyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIMOHHOW  padoThI.
PanmnanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlMK Y KyJbTyPHBIX
dbopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PEJAKTHPOBAHHUA U METOOB
pekomOuHaHTHBIX JIHK m1s momydenus ucxoaHoro Marepurana Juisi CEICKIIHH.

[TomyuyeHue MTOJIUILIIOUIOB. BuyTtpusugoBas rUOpUIN3aIns.
brnu3kopoACTBEHHOE — CKpeluMBaHue, Wid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WKW ayTOpuAMHr. ['erepo3uc W ero mpuuuHbl. Vcrnonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas rulOpunmsanus. lIpeononenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITMN PACTCHUI U )KUBOTHBIX. «3eéHas
DEBONIOYU).



CoxpaHeHHE U U3yYEHUE M'EHETUYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHUI U UX
JTUKUX POAWYEH IS CO3/IaHUSI HOBBIX COPTOB U THOPHIOB CEIbCKOXO03HCTBEHHBIX
KYJIbTYp. M3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX JHCUBOMHBIX 6 Yeaix YIVYULeHUs
cyuecmeyowux U Cco30aHusi HOBbIX NOPOO0, JUHULL U KPOCCO8, 8 MOM HYUCie C
NpUMeHeHUueM CO8PEMEHHBIX MEMO008 HAYUHBIX UCCIe008aHUN, Nepeoosblx uoel U
NepCneKmuGHbIX MexHOA02UL.

JdeMoHCTpaMuK

[Toptpers: H. U. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykwsanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuis! 1 cxembl: «LIeHTPBI MPOUCXOXKIECHUS U MHOTOOOpa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSJIOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH,
«Mertonpl cenexuumy, «OTnanéHnas rudpuanzanus», «MyTtareHes».

JlabopaTtopHasi padora «J3yueHne cOpTOB KyJbTYypHBIX PACTEHUN U MOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGoparTopHasi padora «/3yueHrne METOAOB CEJICKIINU PACTCHUIN.

IpakTnueckas padora «lIpuBnBka pacTeHUN.

IKckypeusi «OCHOBHBIE METOABI M JIOCTHIKEHHUS CEJIEKIUH PAaCTEHUH U
YKUBOTHBIX (Ha CEJICKI[UOHHYIO CTaHILINIO, IIJIEMEHHY IO bepmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO3AKWCTBO, B JIA0DOpPATOPHUIO
arpOyHMBEPCHUTETA WM HAYYHOTO LEHTPA)».

Tema 16. buorexHoJiorus U CMHTeTHYECKasi 0HOJIOTHA

OOBbeKThI, HUCHOJb3yeMble B OHOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJbTYpBHI, MUKpPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHUe, TMOTYyYEHUE KHUCIOMOJIOYHBIX IPOIYKTOB,
BUHOAEnHe. Mukpoounonoruyeckuii cuHre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHonorui. [IpousBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3taHre TEeXHOJOTMi U MHCTPYMEHTOB LIEJICHANPABIECHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUsI TEHOMOB C LEJBIO MOJYyYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUAIOIIHNECS B MPUPOI€ OMOCUHTETHUECKHUE MY TH.

Kinerounasa unxeHepusa. MeTonbl KyJlbTypbl KIETOK U TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©  COMaTHUYECKHUN
smOpuorere3. lcmonab30BaHWE TaruIOWIOB B CEJIEKIMW pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumei. Hcnonv3osanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIICTOK U KJIIOHUPOBAHUE KMBOTHBIX. METOX TpaHCIJIAHTALUU SEp KIETOK.
Texnonozuu 0300posieHus, KyIbmMUSUpO8aHUs U MUKPOKIOHAILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.



XpoMOCOMHass W TeHHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHCcTpyupoBanue pekomOouHantHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JloCcTHKEHHUSI M TEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHXKEHEPUU. DKOJIOTHYECKUE
U 3TUYECKUE TPOOJIEMbl TEHHON MHXKEHEPHH.

Menuuuackue 6uorexnosnoruu. [locrrenomuas nudposas meauuuaa. TTLP-
JMAarHocTuka. MeTaOoJIOMHBIN aHalnu3, TeHOLUEHTPUYECKUH aHalIu3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomnxeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKa@osauHra
JUISL PELIEHUS 3a/1a4 IEPCOHAIN3UPOBAHHON MEIULINHBI.

Co3nanne BEKTOPHBIX BAaKIMH C IEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3anuThl OT Bo3Oynutened OPBU, ycTaHoBiIeHHE MOJEKYJISPHBIX MEXaHHU3MOB
¢ynxumonrnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOLIUX OCO0O ONAacHbIE
3a00JIEBaHUS YEJIOBEKA U JKUBOTHBIX.

JleMoHCcTpauumn

Tabmuupl u cxemsl: «Mcnoap30BaHE MUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOJACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEpUs».

JlaGopaTopHas padora «/3yueHne oObeKTOB OUOTEXHOIOTUI.

IpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWIas IPOU3BOJUTEIIbHAS CHJIA
COBPEMEHHOCTH (Ha GMOTEXHOJIOTUYECKOE IIPOU3BOICTBO).

11 KUIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLHOHHBIX NpEACTABJICHHUN B
OnoJIoruu

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. /lapBuHa.

JBr>ky1ye cuiibl 3BoronK BUAOB 10 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyeckot Teopun dBomonuu (CTD). HelitpanbHas
Teopusi 3Bomtonuu. CoBpeMeHHas JBOJIOIMOHHAS  OuoJoTHA. 3HAYeHHE
HBOJIIOLIMOHHON TEOPUH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MHpA.

JleMmoHcTpanuu

[Toptpetsl: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. K. Cenr-Unep, K.
Kioswe, Y. lapeun, C. C. UerBepukos, 1. U. IlImansraysen, [Jx. Xonaein, . K.
benses.



Tabmus! u cxembl: «Cucrema xxuBoi npupoas! (o K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (1o Jlamapky)», «MexanuzM GopMUPOBaHHUS MPUCTIOCOOICHUHN Y
pacTeHull U )KUBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapiupyra myremecTBus Y.
HapBuna», «Haxoaku Y. [apBuna», «®opmbl OOphOBI 3a CYIIIECTBOBAHHUE,
«Iloponbl romyOei», «MHoroodpasue KyJIbTypHBIX (opM KamycTbl», «Iloposs
JIOMAIITHUX >KUBOTHBIX», «CxeMa o0pa3oBaHus HOBBIX BUIOB (o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS MABWXKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIE IOJOKEHHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIUN.

Tema 2. MUKPOIBOJIIOIIHS U €€ pPe3yJbTaThl

[Tommynsiuus Kak 3J€MEHTAapHAsl €QUHULIA 3BOMIOUUA. COBPEMEHHBIE METOIBI
OLIGHKH TEHETHYECKOTO pPa3HooOpaszus M CTPYKTypbl HOmyssiiuid. V3meneHue
reHooHAa TOMyJSIUM KaK d3JEMEHTAPHOE OHBOJIIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPbl (IBMXKYLIME CHIIbI) SBOMIONUH. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUHMBOCTh. Jlpelidp reHOB — ciydaiiHble
HEHaITpaBJIEHHbIE U3MEHEHUS YaCTOT aJljIesiel B monyiauusX. DPPexkT ocHOBaTelIs.
Ippexm o6ymouinounozo eopaviuwika. CHudceHue 2eHemuuyecKko2o pa3HooOpa3usL:
npuuunsl u creocmsusi. llposenenue s¢pgpexma opetigha 2eno6 8 6OILUUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MIOITYJISLIUM: reorpadguieckas
(mpocTpaHcTBEHHAas ), Ouosiornyeckas (penpoyKTUBHAs).
EctecTBeHHBIII 0TOOp — HampaBisOmMi Qakrop 3BoIOUUA. DPOPMBI

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAaOWIM3UPYIOIIUNA,  pPa3pbIBAIOIIHIA
(mm3pyntuBHbIf). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHU3MOB  KaK  pe3yabTaT  MHUKPOIBOJIIOLUHU.
Bo3HuKHOBEHKE NPUCTIOCOOJIEHUH Y OPraHu3MOB. ApoMop(}o3bl U UANOAJANI TALIUH.
[Tpumepsl TprcocobIeHN y OpraHu3MoB: MOP(hOIOTHYECKHE, PU3NOTIOTHIECKHE,
Oonoxumuueckue, mnoBefeHuYeckre. OTHOCUTENBHOCTh  MPUCHOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yjbTaT
MUKpPO3BOJIOIMU. M3omsamnuss — kiatoueBoit (aktop BugooOpazoBanus. [lytu u
CrIocoObI BHJI000pa30BaHMUS: aJuIonaTpu4YeCcKoe (reorpacduueckoe),
CUMIIATPUYECKOoe  (IPKOJOTUYECKOE), «MTHOBEHHOE»  (TOJMIUIOUAN3AIINS,
rubpuan3zanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Pob 9BOTIONIMOHHOM OMOIOTHH B pa3pad0OTKe HAYYHBIX METOJIOB COXPAHCHHUS
onopazHoobpasusi. MHUKPOIBOIIONKS U KODBOJIONHUSA IMAPAa3UTOB U WX XO3SCB.
Mexanu3Mbl OpMHUPOBAHUS YCTOMUNBOCTH K aHTHOMOTHKAM U CITIOCOOBI O0PHOBI €
HEH.



JleMoHCTpanun

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuel 1 cxembl: «MyTallMOHHAsE HM3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBjIeHUs 3akoHa Xapau—BalinOepray, «IBuxyiue
CWJIbl HBOJIIOIUNY, «IKOJIOTHYEcKass M30JSAIUs MONYJAlHUi ceBaHCKOU (openny,
«["eorpaduueckas U30IAUS TUCTBEHHUIIBI CHOMPCKOM U TMCTBEHHHUIIBI Ay PCKOD,
«ITomynsIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpTB», «Cxema neHcTBUA
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 32 cyliecTBOBaHUEY, « UHTyCTpUambHBbIHN
Menanu3zM», <« KuBble  uckomaemeie»,  «IIOKpOBUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «lIpenymnpexnaromas OKpacka >XHUBOTHBIX», «DHU3HOJIIOTHYECKHE
apantaimn», «lIpucnocoONeHHOCTh OpPraHu3MOB U €€  OTHOCUTEIBHOCTBHY,
«Kpurepuu Buaa», «Bunpl-nBoHuKN», « CTpyKTypa Buaa B npupoe», «CrnocoObl
BUJI000pazoBaHus», «I eorpaduueckoe B11000pa3oBaHue TPEX BUIOB JIAHABIIIEH,
«DKOJIOTHUYECKOE BUA000pa30BaHUE BUIOB CHHMI, «llonmumiuouasl pacTeHHiD»,
«KanmycTHO-peieuHblil ruopumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHI[ U
3Bepel ¢ mpuMepaMu pa3JIMuHbIX MPUCTIOCOOJIECHUM, Yydelia ITUILl U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHuid OJIM3KUX BHJIOB, OOpa30BaBLIMXCSA Pa3INYHBIMU
CHOCOOAMH.

JlaGopaTopHasi pabGota «BrisiBJIeHHE N3BMEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucnocoOneHrs OpraHu3MOB U UX OTHOCUTEIIbHAS
11e71eCO00pa3HOCThY.

Jlabopatopuass pabora «CpaBHeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIOuMs U €€ pe3yJibTaThbl

MeTtonbl  M3ydeHHS MaKpOl3BOMIOLMHU. [lajmeoHTOnOrMyeckue MeTO[bl
u3ydyeHus oHBomouuu. Ilepexomgnsie QGopMbl U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue mMeToabl u3yudeHUs: 3Bojouud. CpaBHeHUE QIOpBl U
(dbayHbl MaTepuUKOB W OCTpPOBOB. buoreorpaduyeckue obnactu 3emiu. Buuasbi-
SHAEMUKHU U PEITUKTHIL.

OMOpPHUONIOrHYECKHE U CPABHUTEIHbHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BONIIOLMU. ['€HEeTMYEeCKME MEXaHU3MBbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PyaumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISpHO-T€HETUYECKUE,
OMOXMMHUYECKHE U MAaTEeMAaTUYECKUE METO bl U3YUEHHUS HBOJIIOLUU. ['oMosIornyHbIe
reHbl. COBpeMEHHBIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JIePEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJTIOLUS TEHOMOB.



OOmue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJONMA. [IpuHyun cmenvi yHKYuUil.
HeoOpatumocTs 3Bonmonu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIU Y.

JdeMoHCTpauU

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkerns.

Tabmumpl U cxeMbl: « DUIOTEHETUYECKUI PAJ JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepe»,  «Cteromedansry, — «Punmodute»y,  «CemMeHHBIC
nanopoTHukw», «buoreorpaduyeckue 30HB 3emum», «lpeid) KOHTHUHEHTOBY,
«Penuktey, «HavanmpHble cTaauu 5SMOPUOHAIBHOTO PA3BUTHSL MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbDy, «PyIUMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI dYelOoBeKa M IMmMMMaH3e», «[naBHbIE
HaIpPaBIICHUS 3BOJIOLUNY, «OOI1IHE 3aKOHOMEPHOCTH IBOJIOLIAN.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSKH HCKONAEMBIX OCTATKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3sBuTHE )KU3HH HA 3emJie

HayuHble TUMOTE3bl NPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJICHUU KU3HU (KPEAllMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBepKeHKE ornbiTamu .
Penu, JI. Cnannanuanw, JI. [Tactepa. [IpoucxoxaeHue sxU3HU U aCTPOOUOIIOTHS.

OcHOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLIHAH. [InanerapHas
(reosornyeckasi) 3BOMIONUSA. XHUMHUYECKash »HBOJOLMA. AOHOT€HHBI CHHTE3
opraHnyeckux BemiecTB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
Oo6pazoBanue noaumepoB u3 MonomepoB. Koaieparnas runote3a A. M. OnapuHna,
runore3a nepBuyHoro OynboHa JIx. XongeilHa, reHeTudeckas rumote3a [
Ménnepa. Pubosumer (T. Yex) u runoreza «mupa PHK» V. T'unOepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emi 1 MeTOABI €€ n3ydeHus. ickoraeMbple OpraHnyecKre OCTaTKU.
['eoxpononoruss u €€ Meroabl. OTHOCUTENbHAA W A0COJIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHooryeckas mKaa: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

HauvanbHbie 3Tanmbl opraHudeckord »HBOMONUU. [logBIEHHE W HBOTOLUA
HEPBBIX KJIETOK. DBOJIOLUSA MeTaboianu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
CrpomatonuTtsl. [IpokaproThl U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOIOKJIETOYHBIX OpraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPIraHU3MOB.

OCHOBHBIE 3Tambl ABOJIOLMU BhICHIUX pacTeHui. OCHOBHbIE apoMOpP(O3bI
pacreHuii. Bpixon pacrenud Ha cyumry. llosBieHue CIOpOBBIX pacTeHUR U



3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpouncxoxaeHrue BETKOBBIX
pPaCcTCHUM.

OCHOBHBIC OTallbl 3BOJIONHMH JKABOTHOTO Mupa. OCHOBHBIE apOMOPQO3BI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONUA TTO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IpoucxoxnaeHne MIEKONUTAIONIUX U
ntuil. Ilpunnun kimoyeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PasButne Xu3HM Ha 3eMje MO >paM W MEpuodaM: apxeu, MPOTEPO30i,
najaeo30ii, Me3030i, KaitHo30i. O01Ias XapakTepuCcTUKa KIMMaTa U T€0JIOTUYECKUX
nporeccoB. [losiBIeHNe U paclBET XapaKTePHBIX OPraHU3MOB. YTJieoOpa3oBaHUE:
€r0 YCIIOBHUS U BIIMSIHUE HA Ta30BbII COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTUMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. U.
Omapun, JIx. Xonaenn, I'. Mémnep, C. Mumnep, ['. IOpu.

Tabnume! u cxemsl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa no
M3YUYCHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Mwuinepa, I'. FOpwn»,
«JTanbl ~ HEOPraHWYECKOW  3Bomouun», «l'eoxpoHosOrMYecKass  IIKajiay,
«HauanpHble 3Tarbl OPraHUYECKO IBOIONUNY», «CxeMa 00pa3oBaHMs 3YKapHOT
nyTéM cumoOunorenesa», «Cucrema xkuBoW mnpupoawd», «CTpoeHue BUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOMUTHY, «OIHOKIETOUYHBIE BOIAOPOCINY,
«MHoOroKeTouHble  BoAopocan», «Mxuy», «llamopoTHuku», «l'onocemeHHbIe
pacteHus», «Opranbl IBETKOBBIX PacTEHUID, «CXxeMa pa3BUTHS JKUBOTHOTO MUPay,
«Apomop(do3sbl KUBOTHBIX», «IIpocTeitmmey, «KumeunonomnoctHeie», «llnockue
yepBu», «YneHuctoHoruey», «PwiObl», «3emMHOBOAHBIEY, «lIpecMbikaromuecs,
«IItnupyy, «Miexkonuratommuey, «Pa3BuTre KuU3HU B apXEUCKOU 3pey», «Pa3zButue
)KU3HU B IMPOTEPO3OUCKON 3pen», «Pa3Burve XKU3HM B NAJICO30MCKOU 3pey,
«Pa3BUTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )KU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHasi CUCTEMA OPraHUYECKOTO MUPay.

OG6opynoBaHue: repOapuu pacTEHUM pa3IMYHBIX OTACJIOB, KOJUICKIUU
HAaCEKOMBIX, BJIaKHbBIE MTPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, UyYeJia IITUIL] U 3BEPEM, KOJUIEKIIUU
OKaMEHEJIOCTEe, TMOJIE3HbIX MCKOIMAEMbIX, MYJSI)KM OPraHUYECKUX OCTATKOB
OpraHU3MOB.



BupryaiabHas sadoparopHasi pabora «MonenupoBaHue onbIToB Muiiepa—
FOpu 1o nzyuenno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
aTMocdepe».

JlabopaTtopnasi padora «/I3yyeHue M omnHMcaHWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «M3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUi
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «/3yueHue oCOOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPOIOIeHe3

Pa3znensl n 3agauu aHTPONOIOTUU. METOIBI aHTPOIIOJIOT U H.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKIEHUU YesoBeKa. PemurnosHeie
B033peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIbHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M0I0r0-OMOXUMHUYECKHUE,
noBegeH4eckue. OTINYUS YelIoBeKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSA3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE IrOJOBHOTO MO3ra U BTOPOW CHTHAJIbHOU
CUCTEMBI.

JIBrokymme cuiibl ((pakTOpbl) aHTPOINOreHe3a: OUOJIOrHYeCcKUe, COllUaIbHbIE.
CooTHoLIEHNE OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OCHOBHBIE CTaJUM aHTpOIOTreHe3a. PaHHME uenoBeKOOOpaszHble O00E3bSHbI
(IPOKOHCYJIBI) M PaHHUE MTOHTUIBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJiei. ABCTpaJONUTEKN — JBYHOTHE MPEAKH JtoAeh. UenoBeK yMelbli, MepBbie
W3TOTOBJICHUS OpYIHi TpyAa. UenoBek NpsSMOXOASAIINI U IEPBBIN BBIXO JIFOAEH 32
npeneinsl Appuku. YenoBek reifienboepreckuil — o0 npeiok HeaH 1epTaabCKOTro
YEeJIOBEKa M YEJOBEKa Pa3syMHOro. YeyloBeK HEaHIEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJIHOTO KJjiMMaTa. YesloBeK pa3yMHBIA COBPEMEHHOIO THIIA, JEHHCOBCKUU
YEJIOBEK, OCBOEHHWE KOHTHHEHTOB 3a mpenenamu Adpuxu. [laneoreneruka u
[aJIEOr€HOMUKA.

DBOJIIOLIMST COBPEMEHHOTO uejioBeKa. EcTecTBeHHBI OTOOp B MOIMYISIUAX
yeyioBeka. MyTanuoHHBIN Tiporiece U moiaumopdusm. [lomynsinoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQPexT ocHOBATENs» B MOIMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. lloHatne o pace. bospline pacel: €BpONEOUIHAs
(eBpaswmiickasi),  aBCTpajo-HErpouJHas  (PKBATOpUAIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHCKas). BpemMs M ImyTH paccelieHHs 4YelOBEeKa IO IIIaHETe.
EauHcTBO  4yemoBedyecknx — pac. HaydHas  HECOCTOSATENBHOCTh — PAacH3MA.
[IpucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYXKaloleHd Cpeabl.



Bnusinue reorpaduueckoit cpeanl u Aperida reHoB Ha MOP(HOIOTHIO U (PU3HOIOTHIO
YeJ0BeKa.

MexauciuIuIMHapHble  MeToAbl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLUHA OMOJIOIMYECKOr0 M COLMAIBLHOIO B YEJIOBEKE.

JleMoHCTpanun

[Toprpetsr: Y. HapBuHn, JI. Jluku, A. . Porunckui, M. M. ['epacumos.

Tabnuibl 1 cxembl: «MeToIbl aHTPONOJIOTUNY, «[ 0JOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbD), «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «J|BUXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonuTek», «YenoBek ymensli», «UenoBek
NPSAMOXOISIINIY, «JleHrucoBckuil yenoBek» «Heanaepranbupl», « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLNHN YEIIOBEKa», «Packl UeioBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYpbl TpPEAKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTHH C
MUQOJIOTUYECKUMU U OHUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4yeJoBeKa U Yeperna IMMMITaH3€, MOJIEb KUCTH YEJIOBEKA U KUCTH IIUMIIaH3e,
MOJEIHN TOPCA MPEIKOB YEIOBEKA.

JlaGopaTtopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBSA3aHHBIX C MPAMOXO0KICHUEM).

IIpakTnueckas padora «/3yueHne SKOJIOrMYeCKUX aJalTallil YeII0BEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKpY Kawoulei cpeaoi

3apoxaeHue U pa3BuTHe 3KoJoruu B Tpyaax A. 'ymbGonsara, K. @. Pynee, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznenbl U 3amauu
sKO0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosoruu. lloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHH:
NpUpOAHbIE W JilabopaTtopHble. MoJenupoBaHHe B HKOJIOTMU. MOHUTOPHUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3€H YEJIOBEYECTBA C MpUponor. PopMHUpOBaHUE
DKOJIOTHYECKOMN KYJIBTYpPbI U 3KOJOTHYECKON IPAMOTHOCTH HACEJIECHUSI.

JdeMoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMbl: «Pa3gensl sxonorum», «Metoabl skonorum», «Cxema
MOHUTOPHUHIA OKPYKAKOLIEN CPEIBD.



JlaGopaTopHuasi padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VCCIIEOBAHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

DKoJiornueckre (PaxkTopbl U 3aKOHOMEPHOCTH ux aenctus. Knaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEWUCTBUS dKojJormueckux (axrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTCHOOMOHTHBIC
OpTaHU3MBI.

AlGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa Ha OPTraHU3Mbl. JKOJIOTMYECKHE TPYTIIBI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHabHas poOJib CBETA.
doTonepuoausm.

Temneparypa kak oskonorudyeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Msbl. [IoMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonormdeckuid ¢aktop. IlpucnocoOnenuss pacteHuili K
NOJJIEp)KaHUI0 BOJHOro Oananca. Knaccudukanus pacTeHUH MO OTHOIIEHHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIlHAs, MOYBEHHAs,
IyOMHHAsT  MOANOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  (PU3NKO-XMMUYECKHE
0COOEHHOCTH cpefi 00uTaHusl opraHu3MoB. [Ipucnoco0neHunss OpraHu3MoB K KU3HH
B pa3HbIX cpenax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roguusbie puTMbl. [IpuCocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HMU.

Kuznennsie popmbl oprann3mMoB. [TonsiTue o xu3HeHHOM popme. JKu3HeHHBIE
(bopMbI pacTeHMil: N1epeBbsl, KyCTapHUKH, KYyCTApPHUYKH, MHOTOJIETHHUE TpPAaBBHI,
oJiHOJIeTHHE TpaBbl. KU3HEHHbIE (POPMBI )KMBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a’poOrOoHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HHU.

buotnueckue akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, cUMMOMO03 U ero (opmel. I[lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMonecTBUs  (Tommueckue, (Qopuyeckue, (Qabpuueckue). 3HaAUCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYILIECTBOBAHMS OpPraHU3MOB B Cpefe
obOutanus. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHUS.

JleMmoHcTpanuu

Tabmupl 1 cxembl: «Okosoruyeckue (axkTops», «CBETOBOH CIEKTPY,
«IKOJOTUYECKNE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIOKpOBHBIE
KUBOTHBIE», «XOJOIHOKPOBHBIE JKUBOTHBIE», «DHU3MONOrMyecKue amanTauuu



KUBOTHBIX», «Cpenpl o0OMTaHUS OpraHu3MoBy», «buosoruueckue pUTMBDY,
«Kuznennslie Hopmbl pacTeHUID», <« Ku3HEHHBIE (OPMBI JKUBOTHBIX», « IKOCHCTEMA
IIMPOKOJUCTBEHHOTO Jecay, «IDKOCHCTEMa XBOWHOro Jjecay, «llenm nuranusy,
«XUIHUYECTBOY, «ITapazutuzm», «KoHKypeHUHs», «CuMOm03»,
«KoMMeHcanuzm.

O6opynoBanue: repbapund pacTEHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PaKTOpoB, repOapuu CBETOIIOOUBBHIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUSI, TepOapuu U KOJUIEKIIMU TETIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, uydelia MTHUIl U 3Bepei, repOapuu
pacTeHuid, OTHOCAIUXCS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HbIX cpeaax,
repOapu U KOJUICKIIMM pACTEHUHW U IKUBOTHBIX, OOJAJAONIMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JXKU3HU, repbapuu u
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (OpPM, KOJUIEKIUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JIMYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlaGopaTtopnass pabGora «BpIsBIeHHE NPUCIIOCOONIEHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBD».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTECHUMN U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. Ikos10rvsi BUA0B U NOMYJISIIM M

OKOJIOTUYECKHE  XapaKTEPUCTUKH  IOIYJISLMH. [Tomynsimusa ~ Kak
Oounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTU Cpelibl, PU3NUECKUX OAPHEPOB U
0CcoOeHHOCTEW OMOoJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyjsinnid. OCHOBHBIE TIOKa3aTeau NOMYJSLUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M II0JIOBAasl CTPYKTypa, pOXKIAEMOCTb, IPHUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALIUSL.

DKoJyioruyeckas CTpykrypa nonyJysauud. OleHKa YUCIEHHOCTH MOIMYJISIUH.
JlunaMuka momyssiquu v €€ peryssiuus. buoTudyeckuid mOTeHLMaNl MOMYJISLHUU.
MopnenupoBaHue AMHAMUKY NonyJsinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUSA. Perynsnus YuCICHHOCTH TMOMYJIALUNA: pPOJb (PaKTOPOB,
3aBUCSIIMX U HE 3aBUCSAIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 HKoNOTMYECKOM HuIIe BHuaa. MecTtooOutanue. MHoromepHas
MoJienb dKosiornueckon Humun Jx.M. XarunmHcoHa. Pa3Mepbl 3KOI0rMYecKou
Hui. [ToTeHunanbHas U peanTn30BaHHAas! HUILIU.



Bun kak cucrema nomyiasuui. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI U MUTpalMid >KUBOTHBIX. buosormyeckue
WHBA3UH YyKEPOJHBIX BUIOB.

JleMoHCTpaIMuA

[Toptper: k. M. XaTunHCOH.

Tabmuubl W cXeMbl: «OJKOJOTHYECKUE XaPAKTEPUCTUKU TOMYJISIIAN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NHUpPaMHJIBI
nonyysiqumn», «CKOpPOCTh  3aceleHUsi [OBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb 3xonorndeckor Humm /x. M. XaTauHcoHnay.

O6opynoBanue: repdapun pacTCHUM, KOJJICKIIUHA KUBOTHBIX.

JlabopatopHnasi pa6ora «lIprcrnoco0sieHns ceMsiH paCTEHUH K pACCEICHUION.

Tema 9. Dko0rus CO00MIECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHu3MaMH B OHOLIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A. Ix. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLIEHTbl, KOHCYMEHTBI, PEIyLECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetd. AOUOTHUECKUE OJIOKU
skocucteM. [10YBbI U Wbl B 3KOCcHCTEMAaX. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE MOKa3aTENH IKOCUCTEMBL. bruoMacca u mpoayKIus. IKOJIOTHUECKUE
nUpamMubl YUces, 0MOMAcChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccun. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMNBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCEMbl MOpell U
oKeanos. Ixocucmemvl MYyHOp, 1€co8, CMenell, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ArposkocucTtema. ArpoueHo3. Paznnuns
MEXK]Ty aHTPOIIOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
dbnopa u ¢ayna. CuHaHTpomM3alus TOPOJACKOW ¢ayHbl. buonorumdyeckoe u
XO03IMCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
sKkocucTemMax. Ponb kackaonoco sgpgexma u 6udo8-30ugpukamopos (Kirouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIUN U 3KOCUCTEM
B YCJIOBHUSX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3ICHCTBUH.



Mexarnuzmul 8030eticmesus 3a2pﬂ3H€HuﬁpCl3Hblx munoe Ha Cy60p261Hu3M€HHOM,
OpP2AHUSMEHHOM, nonyiAyuOrRHOM u IKOCUCMEMHOM YPOSBHAX, OCHOG6bl
JIKOJI02UHEeCKO2O0 HOpMUpoearnusl dHmponoceHHoco 6030€UCMBUS. MCTOI{OHOFI/IH
MOHHUTOPHHI'a CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX 9KOCUCTCM.

JleMoHCTpaIMuA
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CtpykTypa  OumoneHo3a»,  «OKocHcTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, « DKOCUCTEMa XBOWHOTO Jjecay, «DYyHKIIMOHAIbHbBIE
IPYIIIBI OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BellecTB B 3kocuctemey, «Llenu
nuTaHus (macTOWIHAsA, JAETPUTHAsA)», «IKOJOTMYECKas MUpamMuia YUCEe»,
«IKOJIOTHYECKasi MpaMujia OMoMacchly, «IKOJOTHYecKas MUpamuiia SHEPrum»,
«O06pazoBanue 6omo0tay, «llepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca TOCTe
noxapa», «JKOCHUCTEMa 03epay, «ArpoueHo3», «KpyroBopoT BemecTB M MOTOK
SHEPruM B arpoueHose», «I[Ipumepsl ypOboskocucTem».

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUIl U
3Bepel, repdapum KyJIbTypHBIX U AUKOPACTYIINX PACTEHUN, aKBAPUYM KaK MOJIETh
KOCHCTEMBI.

IIpakTHyeckas padora «3ydyeHnue u onucanue ypOo3KOCUCTEMBDY.

JlaGopaTopnas paGora «l3ydyeHue pa3zHOOOpa3usi MENKUX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX 9KOCHUCTEMAX.

IKCKYypcHsl «DKCKypCcHUsl B TUIIUYHBIN OmoreoneHo3 (B qyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYyXOJIOJIbHBIM UM MOMMEHHBIN JIyT, 03€p0, O0I0TO)».

IKCKYpcUsi «IDKCKYpCHUsl B arposKocHCTeMy (Ha MOJie WIA B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buochepa — oOmennanerapHas 000J0ouka 3€MJIM, T/I€ CYIIECTBYET WIH
CyllleCTBOBaJa kM3Hb. PazBuTHe npejacraBieHuit o ounocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ coctan. JKupoe
BeIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyulecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
rJ100aIbHOM 3KOCcUCTEMBI. J(MHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEI[ECTB ¥ OMOTEOXUMHYECKHUE IUKIIBI (YTIepo/a, a30Ta). PUTMUYHOCTH SIBICHUH B
ouocdepe.

3oHanbHOCTH OMocdepsl. [lonsTre 0 Guome. OCHOBHBIE OMOMBI CYIIN: TYHJIPA,
XBOWHBIE JieCca, CMEIIAHHBIE W INUPOKOJUCTBEHHBIC Jieca, CTEMH, CABaHHBI,
ITyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOpbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa U
onocdepHbIX PyHKIUH.



JleMoHCTpanun

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

Tabmumpt u cxemsl: «l'eocdepnr 3emmm», «KpyroBopor azora B mpupoze»,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopoT kuciopoga B IPUPOJIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cyminy, «KinMaruueckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanubiii aecy, «llIupokonncTBeHHbIH
necy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponudeckuii gecy.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJIEKIIMHU >KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:ka0OIIas cpeaa

OKOJOTUYECKUE KPU3UCHI M WX NpUYMHBL. Bo3nelicTBue dYenoBEKa Ha
ounocdepy. 3arps3HeHne BO3MyIIHON cpeapl. OxpaHa BO3yXa. 3arps3HEHNE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienne nousbl. OXpaHa NOYBEHHBIX
pecypcoB. I3MeHeHne Kiaumara.

AHTpOIIOT€HHOE BO3JICICTBUE HA PACTUTEIbHBIA M KUBOTHBIA MuUp. OXpaHa
PaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJBI.
Kpacasie kHuru. Oco0o oxpansemblie npupoasubie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHbBIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSL YEJIOBEYECTBA U IPUPOJBL.
PanmonaneHO€  NPUPONONOIB30BAHUE U COXPAaHEHHE  OMOJIOTMYECKOTO
pazHooOpazust 3emiu. OOImKME 3aKOHOMEPHOCTH TIJI00ANBHBIX HSKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOIO KpU3HCa U €r0 BEPOATHBIE OCIEICTBHUS.

Pa3zBuTne METOJIOB MOHUTOPUHTA pa3BUTHUS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uUccie008anus nepexooa K pecypcocbepezaioujei u
KOHKYPEHmMOCcnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvie ungopmayuonnvie cucmemsol, obecneyugarowjue O00Cmyn K
uHgopmayuu no cocmosaHulo OMOENbHLIX U008 U IKkocucmem. (OcHOBbI
aKopeadbuumayuyu dKocucmem U cnocooos 60pvOvLl ¢ OUONOBDENCOCHUSIMUL.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JleMmoHCcTpauumn

Tabnuibl U cxeMbl: «3arpsi3HeHne atMocepbi», «3arpsa3HeHue ruapochepb,
«3arps3HeHue nouBb», «[lapHukoBbIl 3P hekT», «Oco00 OXpaHseMble IPUPOIHBIE
TeppuTOpun», «MOAEIH YIPaBISIEMOTO MUPAY.

O6opynoBanue: ¢oTtorpa@uu OXpaHsSEMbIX pPACTEHUW M >KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSE TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIECHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOOINpEACNICHUIO, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS DKOIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBDI.

JInyHOCTHBIE PE3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU M HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUsS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBAXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTBH K COBMECTHOU TBOPUYECKOU NEATEILHOCTH MPHU CO3TaHUH YISOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX W TIO3HABATENBHBIX 3a7a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKIEHUM CIHOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBA)XEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM SI3BIK M KYJIBTYPY, NMPOIUIOE M HACTOSLIEE
MHOT'OHALIMOHAJIBHOrO Hapoaa Poccuuy;

LIECHHOCTHOE OTHOWIEHUE K MIPUPOJHOMY HACIICIUIO U MaMATHUKAM IIPUPOIBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YEeHHUs] OHUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU IPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMIJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAHUE U peanu3aliusi 310poBOro U 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKkTUBHOCTB), OEpEeKHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIEHHS K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IUIAHUPOBAHMS TIOCTYIKOB M OLIEHKM MX BO3MOJXHBIX ITOCIEICTBHMA IS
OKPYXarOUIEN CPeIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTed HuX
pEeLIeHHUS;

CHOCOOHOCTH UCTIOIB30BATh IPHUOOPETAEMBbIE MPU U3YUEHUH OMOTIOTHH 3HAHUS
M YMEHHS T[pU peHIeHHH MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHIIOB,
PKOCHUCTEM, OHOChephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAILINX BPE OKPYKAIOLIECH MPUPOJHOU
cpene, yMeHHe IMPOrHO3UPOBAaTh HEOJIArONPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTH K yYaCTUIO B IPAKTUYECKOMN NEATEIbHOCTH HKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHMUE SI3BIKOBOW M YHUTATENbCKOM KYJIBTYpbl Kak CpelIcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ POl B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH MpoOsieM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 II00ATBHBIX AKOJOTHUUECKUX MPOOJIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCMOJBb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHWS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUM OKPYXKAIOIIETO MUpPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUEHUSI HAa OCHOBE HAay4yHbIX (DaKTOB H
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW ESATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOro mpeamera «buomorusy»
BKIIIOUAIOT: 3HAYUMbIE i1  (OPMHUPOBAHUS MHUPOBO33PECHUS OO0YUYAIOUTHXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJIICHHE, TPOIECC,
CHCTeMa, Hay4YHBIA (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeIOBaHKE, HAOIIOICHNE, U3MEPEHHUE, DKCIIEPUMEHT U IPYTHUE); YHUBEPCATbHBIE
y4ueOHbIe JelCTBUA (TMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecrieunBaromme GopmMupoBaHue QyHKIIMOHATPHOW TPAMOTHOCTH M COITMATBLHOM
KOMIETCHIIMM  OOYYaromIMXCs; CIIOCOOHOCTh  OOYYaroIMXCS  MCHOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIEC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIEe IEUCTBUS B TO3HABATEIILHON U COIIMAIBHON MIPAKTHUKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbl [MO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJbHbIE YydeOHbIC JICHCTBUA,
pEryJsiTUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHSI, COBMECTHAS JICSITEIIBHOCTb.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHUSI MPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBEpPCAJIbHbIMH yueOHBIMU NMO03HABaTeJbHBIMH
AEeCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHE IeHCTBHUS:

CaMOCTOATENLHO  (OopMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OHMOJIOTHYECKUX MOHATHH (BBIICIATh UX XapaKTEPHBIC NMPU3HAKH, YCTAaHABIMBATH
CBSI3M C IPYTUMH TTOHATHSIMH );

OTpENCNATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS IS OOBsICHEHUSI (DaKTOB U SBJICHHIM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPacCCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHHS;

MPUMEHSTH CXEMHO-MOJICIIBHBIE CPEACTBA ISl TPEACTABJICHHS CYIIIECTBEHHBIX
CBS3€H W OTHONIEHWH B M3yYaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
UCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl ¢ YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUN JEATEIbHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSIX PEAIHOT0, BUPTYaIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIa/IE€Th HaBbIKaMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOJ0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpEeTalUH, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(bopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYyIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJIs J0Ka3aTeIbCTBAa CBOMX
YTBEP>KJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTHYECKYHO 00JACTH
KU3HEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpeylaratb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsixX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHUSI, KPUTUYECKH OLIEHUBATD
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIUPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METObI MPU TIOUCKE H
otOope Omosornueckor MHGOPMAIN, HEOOXOAMMOU TSI BBITTOJTHEHHS YIEOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIPEICTaBIICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (OPMYJIBI, abOpeBHAaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHWUS W 3alUTBl  WHMOpPMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMMU:

1) o0mmenne:

OCYIIECTBJISATH KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoil Tembl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3UIIMHN JIPYTUX YYACTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINEHMs, TOHMMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEPEHUS JIPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUSI C KCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOM
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBHS MPH PEIICHUN YIeOHOH 3a1a4m;

BBIOMPATh TEMAaTHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

NPUHUMATh TIEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,



pacmpenenartb pojid ¢ Y4€TOM MHEHHM Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaAIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaxX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS] TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;



3) npuHsTHE Ceds U IPYTrUX:

NPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

IHHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeaMmera
«buonorusiy Ha yriayOJEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIeUYeHHE
npodmibHOrO  OOydeHmst  oOydvaroruxcst  Owonornu. OHH — BKIIIOYAOT:
crenuduyeckue AJjisi OMOJOTUN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHHIO, UHTEPIPETAIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3IMYHBIX YUYE€OHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cuUTyauusx. lIpenMeTHbie pe3ysbTaThl MPEICTABIEHBI IO
rojam U3y4yeHus.

[IpeameTHBIC pE3yNbTaThl OCBOCHUS y4ueOHOTO Tpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIIeHHH TpobJieM  pallMOHAJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKIJIIOYAET:
OCHOBOTIOJIAaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpPEryJISIus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuenuss (H. W. BaBmioBa — o 1neHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOr0 TOKOJICHUSI, PaCHICIUICHUsI, YUCTOThl TaMeT, HE3aBUCHUMOIO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSAOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO TIO3HAHMS, HCIIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE



OaxTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHUN, >KUBOTHBIX, YEJIOBEKA, IPOIIECCOB JKU3HEAESITEIHHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacCTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHICCKUX
MPOIIECCOB: OOMEHa BemiecTB (MeTaboIu3M), MpEeBpalleHus SHEPruu, OpOoKEHUs,
aBTOTPO(HOrO U rerepoTpoHOrO TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATBHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMOJICUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXKIY OpraHOMJAaMH KIETKH U HX
GyHKUMSIMHE, CTPOCHHEM KJIETOK pa3HbIX TKaHEM M UX (YHKUUSIMH, MEXIY
opraHaMd M CHCTEMaMH OpPTaHOB y pACTEHUH, >KHUBOTHBIX M YEJOBEKa U WX
GYyHKIASIMH, MEXKIYy CHCTEMaMH OPTaHOB M WX (DYHKIUSMHU, MEXIY STalaMu
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
ATanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
(dbakTopamu cpebl 0OUTaHNUS,

YMEHHUE BBISIBJIATH OTIMYHUTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM UHCIIE
pacTeHUH, )KUBOTHBIX U YEIIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JIJI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYTIIT;

yMEHHUE penaTh OMOJIOTHISCKUEC 3aa91, BBISABIISTh IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKJIy UCCIIETyEMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpYs I€NIb KCCIEIOBAaHUS, aHATU3UPOBATH MOJTYUYEHHBIC
pE3ybTaThl U IeNIaTh BHIBOBL;

YMEHHME Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TIPEACTABIIATH  TMOJYYCHHBIC  PE3yJbTaThl HAa  YYCHHYECKHX
KOH(DepeHusx;

yMEHUE OIICHUBATh OJTUYECKHE aCIMEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
o0acTv OMOJIOTHUHU U MEUIIMHBI (KJIOHHPOBAaHKE, NCKYCCTBEHHOE OTUIO0TBOPEHHE,
HaIlpaBJICHHOE U3MEHEHNE TCHOMA U CO3/IJaHNEe TPAHCTEHHBIX OPTraHU3MOB);

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiel mpodecCuoHATbHON
JEATEeTLHOCTH B 00JacTH OWOJIOTHU, MEAHMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YTIyOJsTh MO3HABATEIbHBIN
WHTEpEC, HANIPaBJIEHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu u



OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CPETHETO
po(eCCHOHATLHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yabTaThl OCBOeHUsI yueOHOro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
KapTUHBI MHpA, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHATIBLHOTO
IPUPOIOTIOIL30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILIEHUS K MPUPO/IE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
OTIpEJICICHUs] W TOHMMAaHWE CYIIHOCTH OCHOBOIOJIATAIONMIUX OUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUU
(3BommonrionHas teopus Y. J[apBHHA, CHHTETUYECKAs] TEOPUS IBOJIIOIMH), YUEHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHHsX 3Bontonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTmdyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbl DHEpPruM), runote3sl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHME  BJQJA€Th  OCHOBHBIMU  METOJIaMHM  HAy4YHOrO  IIO3HAHWA,
UCITIOJIb3yEeMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHHUI B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOMIETO, IBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, aAJIJIONMATPUIECKOTO M CUMITATPUIECKOTO BUA000pa30BaHUs,
BIUSHUAS ~ JBWKYIIUX  CHJ  DBOJIOIMM  Ha  reHodOHJ  TOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K Cpelie OOMTaHMs, YepEeJOBaHUS HAIPaBICHUMN
ABOJIIOIIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YyMEHUE YCTaHaBJIMBaTh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOLUH,
JBIDKYIIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTIMUWTEIBHBIC  TPHW3HAKH  KUBBIX  CHCTEM,
MPUCHIOCOOJICHHOCTh BHJIOB K cpelie 0OOUTaHMs, a0MOTHYECKUX U OMOTUYECKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBs3€li  OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECU MECTHOCTH;

yMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY /IS J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX



CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPeIbl OOUTAHUS, CAMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHEHHWS MHOTo0Opa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOIBI M UCTIOBEUYECTBA;

YMEHHE peniath OMOJIOTUYECKUE 33a]Ja4H, BBISBIISTH IPUUYUHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICyeMbIMU OMOJIOTHYECKUMH TIPOIIECCAMU | SBIICHUSMU, ITIaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIMOJIHATH JITA0OPATOPHBIE W TPAKTUYECKUE pPaOOTHI, COOIIOIATH
MpaBUJIa MpU padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PY/I0BAHHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, MPOBEPATh WX OSKCIECPUMECHTAIHLHBIMU
cpenacTBamMH, (GOpMYyIUPYs IeJb HCCICIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
pE3ynbTaThl U ICNIaTh BEIBOBL;

yMEHHE Y4acTBOBAaTh B y4eOHO-HCCIIENOBATEILCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYCHHBbIE  PE3yJIbTaTbl HAa  YUYEHUYECKHX
KOH(epeHUusIX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpAICHUSI
ri100aapHbIX M3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaIbHON
NEATEeTLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIONL30BAHMS, MEAUITHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBIIIUICHHOCTH, YIIIyOJIATh TO3HABATENbHBI HHTEPEC, HAIMpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccMd U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OpPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Tema ypoka KoumaecTBo DJIeKTpOoHHbIe U pPOBbIE
Ne i/m o0pa3oBaTe/IbHbIE
4acoB
pecypchbl
1 bronoris Kax KOMIIEKCHAA Hayka i 1 http://biologylib.ru/catalog/
KaK 4acThb COBPEMEHHOT0 00IIecTBa
2 JKuBble cucTeMbl U UX CBOMCTBA 1
3 YPOBHEBAT  OPTAHMSAIGT  JKHUBHIX 1 https://interneturok.ru/
cucTeM
4 HcTtopuss OTKpBITUS U H3y4YCHHUS 1
kieTku. Knerounas reopus
Mertonsl MOJIEKYJIAPHOU "
KJIeTouHoM 6uonoruu. [TpakTuueckas
pabora «M3yuenue METOJIOB
5 KJICTOYHOM OuoIOTUN 1 http://biologylib.ru/catalog/
(xpomarorpadus, anekTpodopes,
muddepeHnmranpHoe
uentpudyruponanue, [1LP)»
6 XUMHUECKUI COCTaB KICTKH 1 https://interneturok.ru/
7 MuHepalibHble BEILECTBA KIETKH, UX 1
Ouosorn4eckas poJb
OpraHuyeckue BeleCTBa KJIETKH —
8 Ocmkn.  Jlabopatopuas  padora 1 http://www.virtulab.net
«O6Hapyx)eHue OelKOB C MOMOIIbIO
Ka4eCTBEHHBIX PEAKIUI»
9 CaoiicTaa, Kiaccupukanus u 1
¢byHKIMN O6EIKOB
10 OpraHnyeckne BEIIECTBA KIETKH — 1
yTJI€BOABI
11 OpraHiHeckie BILCCTBA KICTKI — 1 http://biologylib.ru/catalog/
JIUTTATBI
Hyxnennosbie kucnorel. JHK n
PHK. JlaGopatopHas pabora
12 «HccrnenoBanue HYKJIEHHOBBIX 1 http://www.virtulab.net
KHCJIOT, BBIJCIIEHHBIX W3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY
13 Crpoenue u ¢pynkuuu ATD. [Ipyrue 1

nykieosunrpudocharsr (HTD)




14

CexBennpoBanue JIHK. Meroast
T€HOMMKH, TPaHCKPUIITOMUKH,
MMPOTEOMUKH

http://biologylib.ru/catalog/

15

MeToabl CTpyKTypHOI OHOJIOTHI

16

Tunsl kierok. [Ipokapuoruyeckas
KJIETKa

17

CtpoeHue 3yKapruOTHYECKON KIIETKH.
[Ipaktnueckas pabora «M3ydeHwue
CBOMCTB KJICTOYHOU MeMOpaHbD»

https://interneturok.ru/

18

IToBepXHOCTHBIN anmnapar KIeTKU

19

OnHoMeMOpaHHbIe OpraHoubI
kiaetkd.  llpaktnueckas  pabora
«M3ydenune ABMKEHUS IUTOILIA3MBI B
PaACTUTENBHBIX KJIETKAX»

http://www.virtulab.net

20

HOHyaBTOHOMHI)IC OopraHonabl
KJICTKH: MUTOXOHAPHWH, IIJIaCTHIBI.
JlaboparopHas pabora
«HccnenoBanne  asMoimza U
JCTUTa3MONiN3a B PAaCTHTENBHBIX
KJIETKaX)»

http://biologylib.ru/catalog/

21

HememOpanHbie opraHou/Ibl KJIETKU

22

Crtpoenue u pyHKIMHU Aapa

23

CpaBHuTenbHas XapaKTepUCTHKA
KIeTOK dykapuot. JlaboparopHas
pabota «M3yueHune cTpoeHus KJIETOK
Pa3IMYHBIX OPraHU3MOBY

http://www.virtulab.net

24

ACCI/IMI/IJ'ISIHI/ISI U JUCCUMWIIIIUA —
JIBE CTOPOHBI MeTabonu3Ma. THUIIBI
oOMena BemecTB. JlaGopaTopHas
paborta «/3yueHue KaTaaUTHUYECKOM
aKTUBHOCTH (DepMEHTOB (Ha IpuMepe
aMuJIa3bl WIK KaTanas3bl)»

http://biologylib.ru/catalog/

25

DepMEHTAaTUBHBIN XapaKTep pPeaKkLum
KJIETOYHOTO MeTaboau3Ma.
JlaGoparopHast pabota «3yuenue
(hepMEeHTaTUBHOTO pacuierieHus
MIEPOKCHIA BOZOPOZA B
PacTUTENTBHBIX u KUBOTHBIX
KIIETKax»

http://www.virtulab.net

26

benku-akTuBaTopbl u Oenxu-
MHTHUOUTOPBI

https://interneturok.ru/




27

ABTOTpO(HBIN THIT 0OMEHa BELIECTB

28 dorocuHTE3
Xemocunres. JlabopatopHas pabota

29 «CpaBHeHHe HPOLIECCOB http://biologylib.ru/catalog/
(bOTOCHHTE3a 1 XEMOCHHTE32»
AnaspoOHble  Opranu3Mbl.  Bujbl

30 Opoxenus. JlaGoparopHas pabora http:/Awww.virtulab.net
«CpaBHEHHE MPOLIECCOB OPOXKECHUS U
TIBIXaHUS

31 AdpoOHBIE  OpraHu3Mmbl.  OTarbl
HEPreTUIEeCKOro oOMeHa
DOHeprust MEeMOpPaHHOTO TpaJueHTa

32 nporonoB. Cunre3 AT®: pabora https://interneturok.ru/
npoToHHON AT®-cuHTa3bI

33 Peakiuu MaTpu4HOro CHHTE3a https://interneturok.ru/

34 TpaHCKpUIIIKS - MATPUYHBIA CHHTE3
PHK

35 Tpaucsiiust u €€ 3Tarbl

36 Koauposarte - amutiokucnor. - Pob http://biologylib.ru/catalog/
pubocom B OmocuHTE3E Oenka

37 OpraHu3anusi TeHOMa y TIPOKapuoT U
3YKapuoOT

38 MornexymsipHbie MEXaHU3MbI
IKCIPECCHH I'CHOB Y DYKapHOT
Bupycbl - BHEKJIETOUHBIE (OPMBI

39 KUSHH M ODMHIATHbIC  MAPAsHTEL http://biologylib.ru/catalog/
[Ipaktnueckass pabora «Co3gaHue
MOJIEJIA BUPYCa»

40 Bupychsie 3a6oneB'z1HI/IsI YeNoBeKa,
KMUBOTHBIX, PACTCHHUI

41 Hanotexuozoru 8 Guozoriu i https://interneturok.ru/
MEIUIIHHE

42 JKu3HeHHBIN UK KISTKH

43 Matpuunsiii cunte3 JJHK
Xpomocomsbl. JlabopaTopHast paboTa

44 «M3yyeHne XpoMOCOM Ha TOTOBBIX http://biologylib.ru/catalog/
MHUKpOIIpernapaTax»

45 Jlenenue KIETKU - MUTO3




Tunsl  knerok. Kapuokunes wu
nutokuHe3. Jlabopatopuasi pabota

46 «Habmomeane MHTO3a B KJIETKax http://www.virtulab.net
KOHYMKA KOpeIKa JyKa (Ha TOTOBBIX
MUKpOIpernapaTax)»

47 Perymsauus ~ KM3HEHHOro  LMKIJIA
KIIETOK

48 Opranusm Kak eMHOE 1IEJI0e
Txkanm pactenuii. JlabopaTopHas

49 pabora «M3yuenune TKaHei http://biologylib.ru/catalog/
pacTeHuin»
TkaHu JKMBOTHBIX H  4YeJIOBEKa.

50 Jlaboparopuast pabora «M3yuecHue http://www.virtulab.net
TKaHEH >KUBOTHBIX»
Oprassl. Cucremsl OpraHoB.

51 JlabopatopHast paborta «l3ydenue http://www.virtulab.net
OPraHOB IIBETKOBOT'O PACTCHHSD»

52 Omnopa Tena opraHu3MoB

53 JIBYoKEHHE OpPraHU3MOB https://interneturok.ru/

54 [Iuranue opraHu3MoB
[TuTaHue MO3BOHOYHBIX KHBOTHBIX.

55 [MTumeBapurTenbHas crcremMa http://biologylib.ru/catalog/
4eJIoBeKa

56 JlpIXxaHue OpraHu3MOB

57 JIpIxaHue MO3BOHOYHBIX JKHBOTHBIX H https://interneturok. ru/
YeJoBeKa

58 TpaHcmopT BEmEeCTB y OpraHu3MoB

59 KpoBeHocHas cucrema mo3BOHOYHBIX http://biologylib.ru/catalog/
YKMBOTHBIX U Y€JIOBEKa

60 Beiaenenue y opranu3smMos

61 3ammTa y OpraHu3MoB

62 MmMmyHHas cucTeMa JeaoBeka http://biologylib.ru/catalog/

63 PazmpaxuMocT ¥ peryssinus y
OpPraHu3MOB
I'ymopanbHast perysIus u

64 SHAOKPUHHAS CHCTEMa >KUBOTHBIX H http://biologylib.ru/catalog/
YeJoBeKa

65 dopMbl pa3MHOKEHHSI OPraHM3MOB

66 [TonoBoe pa3MHOXKEHUE




67

Meiios

68

I"ameTorenes. O6pazoBanue U
Pa3sBUTHC IIOJIOBBIX KIJICTOK.
JlaboparopHast pabora «M3ydyeHue
CTPOCHUA IIOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpPOIIpEapaTax»

http://biologylib.ru/catalog/

69

NunuBunyansHOE pa3BuUTHE
OpPraHu3MOB - OHTOT'€HE3

70

3akiiaika OpraHoB M TKaHEHd U3
3apOBIIIEBHIX JIUCTKOB

71

Poct w pa3BuTHE  KHBOTHBIX.
JlabGopaTopHas pabota «BrisBieHue
MPHU3HAKOB  CXOJICTBA  3apOJIbIIICH
MO3BOHOYHBIX )KUBOTHBIX)

http://biologylib.ru/catalog/

72

Pa3smHOXeHMe U pa3BUTHE PACTCHHIA.
JlaboparopHass pabotra «CtpoeHue
OPraHOB  Pa3MHOXEHHUS  BBICIIMX
pacTeHu»

http://www.virtulab.net

73

I/ICTOpI/Ifl CTAHOBJICHUA W PpPa3BUTUA
IFCHCTUKH KaK HAyKH

74

OCHOBHBIE IIOHSITHA W CHUMBOJIEI
reHeTuku. JlabopatopHas pabota
«/pozoduna Kak 00BEKT
TeHETUYECKUX HUCCIICTOBAHMID)

http://biologylib.ru/catalog/

75

3aKOHOMEPHOCTH HacJeI0BaHUs
IIPU3HAKOB. Mounoru0punnoe
ckpemuBanue. [Ipaktuueckas padora
"N3yuenue pe3yabTaToB
MOHOTUOPUAHOTO CKpEIIMBAaHUS Y
apo3zoduisr”

http://www.virtulab.net

76

[MuTonoruyeckue OCHOBBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77

AHanu3upyrouee CKpEILUBAaHUE.
Henosnnoe nomuanpoBanue

https://interneturok.ru/

78

JurnbpunHoe CKpelIMBaHuE.
[IpakTnueckass pabora «M3yueHue
pe3yabTaTOB TUTUOPUTHOTO
CKpENTUBaHUs Y APO30(DHUITBI)

http://www.virtulab.net

79

luTonormueckue OCHOBEI
JTUTUOPUTHOTO CKPEUTUBAHUS

http://biologylib.ru/catalog/




80

CueruieHHoe HacJIeJOBaHUE
MIPU3HAKOB

81

XpomocoMHast Teopus
HACJIEICTBEHHOCTH

https://interneturok.ru/

82

I'enetuka noina

83

I'enoTun Kak 11€10CTHAs CUCTEMA

84

I'eneTndeckuii KOHTPOJIb PA3BUTHS
pacTeHul, )KUBOTHBIX U YEJIOBEKA

http://biologylib.ru/catalog/

85

N3MeHunBOCT, MpHU3HAKOB. Bubl
U3MEHYUBOCTH

86

MoaudukamoHHass K3MEHYUBOCTh

87

BapuanuvoHHbIH ps M BapyallMOHHAs
kpuBas.  JlabGoparopuas  pabora
«HccnenoBanne  3aKOHOMEPHOCTEM
MOAU(PUKAITMOHHON HM3MEHYUBOCTH.
[TocTpoeHue BapHalMOHHOTO psiia U
BapUAIMOHHOW KPUBOW

http://www.virtulab.net

88

I'enoTunmueckas U3MCHYHNBOCTS.
KoMOunatuBHast N3MEHYHUBOCTE

89

MyTtaunoHHas WU3MEHYUBOCTb.
[IpakTuueckass padora «Mytanuu y
JPO30(HITBI (Ha TOTOBBIX
MUKpOIpenaparax)»

http://biologylib.ru/catalog/

90

3aKOHOMEPHOCTH MYTallMOHHOTO
mpoiiecca. DONHUreHeTuKa "
SIIUT'CHOMUKA

91

I'enetuka yenomeka. [IpakTuueckas
pabora «CocraBlieHHME | aHAJINU3
POAOCIOBHOM

http://www.virtulab.net

92

MeTtoasl METUIIMHCKON T€HETUKH

93

3HayeHne MEIUIMHCKON T'€HETUKH B
MPEIOTBPALLEHUHT u JICUCHUH
TeHETUYSCKUX 3a00/1€BaHUH
YyeJoBeKa

http://biologylib.ru/catalog/

94

OCHOBHBIE  TIOHSTHS  CEJICKIIHH.
JlaGoparopnass pabota «3yueHue
COPTOB KYJBTYPHBIX pacTeHHH U
MOPO/T TOMAITHUX KUBOTHBIX)

http://www.virtulab.net




MeTtoabl  CeNEeKUMOHHON  paloThI.

95 JlaboparopHast pabora «M3ydeHue 1 http://www.virtulab.net
METOJIOB CENIEKIIUU PACTEHUI»
JIOCTHIKEHMS CENeKIIMU PacTeHUM U

96 KHUBOTHBIX. [IpakThueckas paborta 1
«IIpuBuBKa pacTeHHI»
Coxpanenue, U3y4EHUE u

97 HCIIOJIb30BAHUE TCHETHYCCKUX 1 http://biologylib.ru/catalog/
pecypcoB
buoTtexHonorus kak Hayka U OTpacib

98 IIPOU3BOACTBA. IIpakTrueckas 1
pabora «M3yuenune 00BEKTOB
OMOTEXHOIOTHID)

99 Octoribie . HATpABIICHIA 1 http://biologylib.ru/catalog/
CHHTETHYECKOH OMOIIOTHN

100 XpOMOCOMHAsI U TeHHAsI HH)KEHEPUS

101 MenuiuHCKHe OMOTEXHOIOTHH 1 https://interneturok.ru/
PesepBublii  ypok.  IloBTOpeHnue,

102 000011IeHHE, CUCTEMAaTH3aLHA 1
3HaHUHI

OBLIEE KOJIMYECTBO YACOB IIO 102

I[TPOTPAMME




11 KJIACC

DJIeKTPOHHbIE
Ne Tema ypoxka KonuuectBo wpposLIe
n/n oOpa3oBaTe/ibHbIE
4yacoB
pecypcbl

1 OBontolioHHass  Teopus Y. 1
HapBuna

2 JBIKyIue  CHIEL - DBOMIOLHH 1 http://biologylib.ru/catalog/
BU10B 110 Y. /lapBuHy
boprba 3a  cymecTBOBaHMUe,

3 €CTeCTBEHHBIN u 1
UCKYCCTBEHHBIN 0TOOD

4 opMHpOBAHHE CHTETHIECKON 1 http://biologylib.ru/catalog/
TEOPHUH IBOJIOLIUN
Dranbl 3BOJIIOLIMOHHOTO

5 nporecca: MHUKPOIBOJIIOLHUSA | 1 http://biologylib.ru/catalog/
MaKpO3BOIIOIHUS

6 Homyssums — onemenTaptas 1 http://biologylib.ru/catalog/
€/IMHUIIA YBOJIOIIUH
3akoH TeHETUYECKOTO
paBHoBecus JIk. Xapmu, B.
Baitn6epra. Jlaboparopnas .

7 1 http://www.virtulab.net
pabora «BrbIsiBNIEHUE
W3MEHYHBOCTH Y 0COOEH 0OJTHOTO
BUJIA»

3 DneMeHTapHbIe bakTopbI 1
SBOJTIOINH

9 Odexr ochopatens. ekt 1 http://biologylib.ru/catalog/
OYTBLUTIOYHOTO TOPIIBIIIKA
Murpanuu. N3onsannu

10 NOMYJISIMM:  reorpaduueckas, 1
Ouosiornueckas
EcrecTBeHHbIi oToop -

11 HaMpaBJISIONIU I daxTop 1 http://biologylib.ru/catalog/
IBOITIOIUH

12 [TonoBoit oT60P 1
[Tpucnioco0neHHOCTh

13 OPrausMon — kax pesyib1at 1 http:/biologylib.ru/catalog/

MUKPOIBOJFOIHH.
JlaGopatopHas pabora




«M3yyenne apomopdo3oB H
WJMOAJANTAMN Y PACTEHUU M
JKHBOTHBIX)

[Ipumepsl TPUCTIOCOONICHHUI Y

OpPTraHU3MOB:
MOp(OJIOTHYECKHE,
¢duznonornuecKue,
14 OuoxIMITECKIHC, http://biologylib.ru/catalog/
noBeneHueckue. JlaboparopHast
pabora «IIpucnocobenns
OpraHu3MOB u 1704
OTHOCHUTEJIbHAS
1[EJIECO00PA3ZHOCTH
Bun, ero kputepuu u CTPyKTypa.
JlaGopaTopHas pabora
15 «CpaBHeHue BUJIOB o
MOP(OJIOTHUECKOMY
KPHUTEPHUIO»
16 CrpykTtypa Buzia
17 Buzoobpasopatie rax http://www.virtulab.net
pe3yIbTaT MUKPOIBOIIOIIH
18 CBsi3b  MHUKPOAIBOJIOIHMH |
AMUIEMHUOJIOTHH
Maxpo3BOIIOLIHS.
19 [TaleOHTONIOTHYECKUE  METOIbI http://biologylib.ru/catalog/
U3y4YEHUs SBOJIIOLIUU
20 buoreorpapuueckue  mMetoabl
U3yYEHUS SBOJTIOLUU
OMOpuoIornuecKue U
21 CPABHITEIRHO™ http:/biologylib.ru/catalog/
MOP(OIOTHUECKUE METO/IbI
U3yYEHUS SBOJIOLUU
MonekynsipHO-TeHETUYECKHUE,
29 OMOXUMUYECKHE u
MaTeMaTH4eCcKue METO/1bI
M3yYEHUS SBOITIOLIUU
23 Ob6ume 3aKOHOMEPHOCTHU
HBOJIIOLUH
AnantuBHas paauanmsi.
24 HepaBHomepHOCTh TEMITOB

9BOJJIIOIIMH




25

Hayunsie TUIIOTE3bI
IIPOUCXOXKICHHUS  KU3HM  Ha
3emie

http://biologylib.ru/catalog/

26

27

[loHayuHble mpeACTaBICHUS O
3apOKICHUH KU3HU

OcHOBHbIE JTallbl
HEOPraHWYeCKON IBOJIFOLUN

http://biologylib.ru/catalog/

28

29

30

31

I'unoressl 3apoKaeHUS KUZHU

Uctopus 3emnun um metoabl eé
W3YUYECHUS. JlaGopaTopHas
pabora «M3ydeHue u onucaHue
MCKOIAeMbIX OCTAaTKOB JIPEBHUX
OpraHU3MOBY

Hauvansnubie OTallbl
OpFaHI/IquKOﬁ 9BOJIFOIINH

OBOIIOLUS DYKAPUOT

https://interneturok.ru/

http://biologylib.ru/catalog/

http://biologylib.ru/catalog/

32

OcHOBHBIE  3Tambl 3BOJIFOITUHN
PacTUTENBHOTO MUpa.
[IpakTnueckas pabora
«M3y4yenne ocoOeHHOCTeH
CTPOEHUS PACTEHUU  Pa3HbBIX
OTJIEJIOBY

http://www.virtulab.net

33

34

35

36

OCHOBHBIC  3TaIlbl 9BOJJIIOIHNHA
JKUBOTHOI'O MHpa

DBoIOUS KUBOTHBIX.
[TpakTrueckas paboTta
«3yuenune 0COOEHHOCTEM
CTPOCHUA IIO3BOHOYHBIX
JKUBOTHBIX»

Pa3Butne xu3Hu Ha 3emiie 1O
9paM U nepuoaam
MaccoBble  BbBIMHUpaHUS ~— —

JKOJIOTHYECKHE KPHU3HCHI
IIPOLIOTO

http://www.virtulab.net

37

38

39

COBpEeMEHHBI DKOJIOTHYECKUIN
KPHU3HC, €T0 OCOOCHHOCTH

COBpCMeHHaH cucreMma
OpTraHU4Y€CKOro MmMpouuIoro

OcCHOBHBIE ~ CHUCTEMATHUYECKHE
IpyMIIbI OPTaHU3MOB

http://biologylib.ru/catalog/

http://biologylib.ru/catalog/




AHTpomosioruss - Hayka o

40
4eJI0BEKe

41 Pasirie  npeicTapienuit o http://biologylib.ru/catalog/
MIPOUCXOXKJICHUN YeTIOBEKa
Mecro 4yenoBeka B CUCTEME
OpPraHUYECKOTo MUpa.
JlaGopaTopHas pabora

42 «M3yuenune 0COOEHHOCTEH http://biologylib.ru/catalog/
CTpPOCHHSI CKeJeTa 4YelOoBeKa,
CBSI3aHHBIX C
MPSIMOXOXKICHUEM)

43 JBrxyniue CHUJIBI
aHTpOIOreHe3a
CooTHolieHHEe OMOJOTHYECKUX

44 U COLHAIbHBIX (PAKTOPOB B http://www.virtulab.net
aHTpOIOTeHE3e

45 OcHOBHBIE CTaauu
AHTPOIIOTEHE3a

46 Haneorereritia 1 http://biologylib.ru/catalog/
MajeoreHOMHUKa

47 OBoronus COBPEMEHHOTO
YeloBeKa
Yenoseueckue pachl.

48 lpaxtireckas pabora http://biologylib.ru/catalog/
«3yuenune 3KOJIOTUYECKHUX
ajanTanui 4eJIOBEKay

49 MeXTUCIUTIIMHAPHBIE METOIBI
AHTPOTIOJIOTUU

50 Saposieie w passue https://interneturok.ru/
9KOJIOTHH
Mertonbl JKOJIOTHH.

51 JlaboparopHas padora http://biologylib.ru/catalog/
«3y4yenune METOI0B
9KOJIOTHYECKHUX UCCIIECIOBAHUI»

52 SuatcHue OKOTIOTHHACCIIX http:/biologylib.ru/catalog/
3HAHWH [T YeTToBeKa

53 Okonoruyeckue HakTopsl
Abuotnueckue ¢akropsl. Cper

54 KaK JKOJOTMYECKUil (akTop. http://www.virtulab.net

JlaGopatopHas pabora




«BbIsiBIeHHE TPUCTIOCOOICHUI
OpPTraHU3MOB K BIIUSTHUIO CBETA»

AOuoTudeckue (hakTophI.
Temneparypa Kak
IKOJIOTHUECKUN dakrop.
55 JlaGopatopHas pabota http://biologylib.ru/catalog/
«BbIsiBIeHHE TPUCTIOCOOIICHUIH
OpPTaHU3MOB K BIIMSIHUTO
TEMIIepaTypbl»
AOuoTuyeckue (hakTopsI.
BriaxxHOCTh KaK 3KOJOTHYECKHIA
56 aicrop. Jlaboparopuaz pabora http://biologylib.ru/catalog/
«AHaTOMHUYECKHE OCOOCHHOCTH
pacTeHHid M3 pa3HBIX MECT
0o0UTaHUS
o7 Cpenpbl oOuTaHUs OPraHu3MOB
58 Buomoruueckue puTMbl http://biologylib.ru/catalog/
59 Kusuennsie (hopmbI
OpPTaHU3MOB
60 buotnueckue GakTopsl
3HaueHue OMOTHUYECKHIX
61 BIAHMOACHCTBIH ot http://www.virtulab.net
CYIICCTBOBAHMS OPraHU3MOB B
cpene oouTaHus
62 Jxonorieckie https://interneturok.ru/
XapaKTEPUCTHKH MOTMYJISIIAN
OcHoBHbIE ITOKa3aTeNIN
TIOTTYJISITIAH YHUCIIEHHOCTb,
63 IUIOTHOCTh,  BO3pacTHas U
MI0JIOBasi CTPYKTYpa
OcHOBHBIE MoKa3aTesu
64 FOMYIUINIH: — POXIAcMOUTD, http://biologylib.ru/catalog/
IPUPOCT, TEMIT pocra,
CMEPTHOCTh, MUTPAIIHH
65 DKonoruyeckas CTPYKTypa
O JISITUN
66 Jlanamika  HomyIALIH H €8 http://biologylib.ru/catalog/
peryJsus
KpuBble pocTa YHCIEHHOCTH
67 MOIYJISILIUH. Kpussie

BBIDKUBAaHU A




68

DKoJIoruyeckasi HHIIA BUJA.
JlaboparopHas paborta
«IIpucnocobnenus CeMSH
pacTeHH K PacCeICHUIO)

http://www.virtulab.net

69

70

Bun kak cucrema nonynsiuuii

3aKOHOM€pHOCTI/I IIOBCACHUSA H
MI/IFpaHI/Iﬁ JKHUBOTHBIX

http://biologylib.ru/catalog/

71

72

73

Coo01mecTBO  OpraHu3MoB -
OuoLEeH03

JKocucrema KakK OTKpPbITasA
CHUCTEMA

KpyroBopot BemiecTB U MOTOK
SHEPTUU B IKOCUCTEME

https://interneturok.ru/

http://biologylib.ru/catalog/

74

75

76

OCHOBHBIE oKa3aTeun
HKOCUCTEMBI

DKOIOTrHYeCKHUe IMUpaMUu bl

N3menenus CO00IIIECTB -
CYKIIECCUH

https://interneturok.ru/

http://biologylib.ru/catalog/

7

78

79

[IpuponHsie SKOCUCTEMBI.
OKocHUCTEMBI  03€p M peK.
DKocucTeMBl MOPEN U OKEAaHOB

[TpuponHsie 9KOCUCTEMBI.
OKOCHUCTEMBI  TYHJZIp, JIECOB,
CTeneH, MyCThIHb

AHTpOHOI‘eHHHe OKOCHUCTCMbI

http://biologylib.ru/catalog/

80

Ypb6osKkocucTeMsl.
[IpakTnueckas pabota
«3yuenune u OIMCaHNUE
ypOOIKOCHUCTEMBD»

81

3aKOHOMEPHOCTH
dbopmMupoBaHUs OCHOBHBIX
B3aWMOJICVCTBUIN OPraHU3MOB B
HKOCUCTEMAX

http://www.virtulab.net

82

MexaHu3MbI BO3JCUCTBUS
3arpsi3HCHUI pa3HbIX THIOB Ha
CyOOpTraHNU3MEHHOM,
OPraHU3MEHHOM,
MOMYJIAIIMOHHOM Hu
DKOCHUCTEMHOM YPOBHSX

http://biologylib.ru/catalog/

83

buocdepa - obmemnanerapHas
o6oouka 3emiaun




Yuenne B. U. BepHauckoro o

84 Suochepe http://biologylib.ru/catalog/
85 3aKoHoMepHOCTH https://interneturok.ru/
CyIIIeCTBOBaHUS OMOChEphI
86 Kpyrosopore - pemects  u http://biologylib.ru/catalog/
OMOT€OXUMHYECKUE IIUKITBI
87 30HATBHOCTh o6uocdepsi.
OcHOBHBIE OMOMBI CYIIN
88 YcroitunBocTs 6uocheps http://biologylib.ru/catalog/
89 OKOJIOTUYECKUE KPU3HUCHI U X
NPUYHHBI
90 Bo3neiictBue  uyenoBeka  Ha
ounochepy
AHTpPOIIOT€HHOE  BO3JEHCTBUE
91 Ha PAaCTUTEIbHBIA M JKHBOTHBIM http://biologylib.ru/catalog/
MUD
92 Oxpana npupoIsI
OcCHOBHBIC MPUHIUTIBI
93 YCTOHYHUBOTO pa3BUTHS https://interneturok.ru/
YeJIOBEYECTBA U TIPUPOJIBI
PanmmonanbHoe
94 HPHPOAOTIOILIOBAIHE " http://biologylib.ru/catalog/
COXpaHCHHE  OMOJIOTUYECKOTO
pazHooOpaszus 3emin
O06o0061eHne o TemMe
95 «MUKpPOIBOITIOIHUS " eé http://biologylib.ru/catalog/
pe3yNbTaThDy
O0001enne o TEME
96 «MaxkponBosronus U eé
pe3yNbTaThDy
O0001enne o TEME
97 «IIpoucxoXJeHUE ¥ pa3BHTHE http://www.virtulab.net
JKU3HH Ha 3eMIie
O06o0061eHne o TemMe
98 «IIpoucxokJieHUEe dYeJIOBeKa —
AHTPOTIOTEHE3)
O06o061IeHue 1Mo Teme « IKOJIOTHUs
99 — HayKa O B3aUMOOTHOIIECHUSIX http://biologylib.ru/catalog/

OpTraHu3MoOB»




O060061eHNE o TEME

100 «Opranu3Msl u cpena 1 http://biologylib.ru/catalog/
0o0UTaAHUSI

101 O0001eHnE 10 TEME « DKOJIOT U 1
BHUJIOB U NIOMYJISILIUI»
O0001menue o TEME

102 «buocepa —  roOanbHas 1
9KOCHUCTEMaY

OBIIEE KOJIMYECTBO YACOB IIO 102

[TPOTPAMME




