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OOmiee 4yuClIO YacoB, OTBEACHHBIX HAa HM3y4YeHHWE OWONOTMU Ha YriayOJeHHOM YpOBHE
cpenHero obmiero obpasoBaHus, coctaBiser 204 gaca: B 10 kmacce — 102 waca (3 dgaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZelio).

COJEPKAHUE OBYYEHUA

10 KJIACC

ConepxaHve NpPOrpaMMbl, BBIICIEHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyaapcTBeHHoU utorooi arrectauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUIEKCHas Hayka. Kparkas mcTtopusi pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3yyaemble UMHU MpobOiembl. DyHIaMEHTalbHbIE, MPUKIAIHBIE U
MOMCKOBBIE HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3naueHue Ouonoruu B (POPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. [Ipodeccun, cBs3anHple ¢ Ouonorueil. 3HauyeHWEe OHONOTMHM B TMPAKTHYECKOU
NESTEIbHOCTH 4YeJloBeKa: MEAMIIMHE, CEJbCKOM XO34WCTBE, MPOMBIIUIEHHOCTH, OXpaHe
IPUPOIBL.

JdemMoncTpanuu

[optpetsi: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. dapsun, Y. ['apseit, I'.
Menpnens, B. WU. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, J1. K. benses.

Tabmuisl u cxembl: «CBsi3b OMONOTUU C APYTUMU HayKaMm», «CHucreMa OMOJIOTHYEeCKUX
HAYK».

Tema 2. /KuBble cucTeMbI U UX H3yYeHHUE

’KuBble cuctembl Kak mpeaMeT usydeHus: 6uonoruu. CBOWCTBA )KUBBIX CUCTEM: €IUHCTBO
XUMUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXKHOCTh M YHOPSAIOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOPTaHM3alus, CaMOBOCIIPOM3BEJICHUE, Pa3IpakUMOCTbh,
W3MEHYUBOCTH, POCT M Pa3BUTHE.

YpoBHM OpraHu3alMd JKHUBBIX CHUCTEM: MOJEKYJSPHbIMA, KIETOYHbIA, TKAHEBbIH,
OpraHU3MEHHBIH, MOMYJIALIMOHHO-BUOBOM, 3KOCHUCTEMHBIN (OMOTeOIIeHOTHYECKHIA ),
ounoctepnsiid. [Iporeccsl, Mpoucxoasmye B KUBBIX cUcTeMax. OCHOBHBIE MPU3HAKH JKHUBOTO.
Kuznp kak popma cymectBoBaHusi Matepuu. Hayku, n3yyaroiiye »KMBbIe CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpraHHU3alUH.

N3yyenne xuBbix cucteM. Metoasl Ouonornueckoil Hayku. Habmronmenue, msMmepeHue,
SKCIIEPUMEHT, CUCTeMaru3anus, MeraaHanu3. [loHsATHE O 3aBUCHUMOW U HE3aBUCHUMOU
nepemenHoil. [lmanmpoBanne skcnepumenrta. [loctaHoBka u mpoBepka rumnore3. Hynesas
runore3a. [lonsTue BEIOOPKHU U €€ AocTOBepHOCTh. Pazopoc B Guonornueckux naHHbIX. OleHka
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yibTaToB. [IpHUMHBI MCKaKEHHS PE3yIbTAaTOB SKCIEPHUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuupl u cxembl: «OCHOBHbIE TPU3HAKU KU3HW», «bBHOIOTHYECKHE CHUCTEMBI»,
«CBoiicTBa KUBOU MaTepumn», « YpOBHU OpraHU3alMU KUBOU MPUPOb», «CTpOCHHUE KUBOTHOM
KieTku», «TkaHu  KUBOTHBIX», «CHCTEMbl OpraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreonenos», «bnocdepar, «MeTobl N3yUEHUS KUBOU IPUPOABD.

O6opynoBanue: JabopaTopHoe 000pyAOBaHUE IS IPOBEIACHUS HAOMIOACHUHN, N3MEPEHUH,
SKCIEPUMEHTOB.



IIpakTnyeckas padora «lVcrosnb30BaHKME pa3IMYHBIX METOJOB NMPH H3YYEHHH >KHUBBIX
CUCTEM.

Tema 3. buosorust Kierkn

Knerka — cTpykTypHO-()yHKIIMOHAIbHAs €IUHHULA >KUBOTO. VICTOPHSI OTKPBITHUS KIIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KIIETOYHOU TEOpPUHU.

MeTonpl  MOJEKYJISPHOM M KIETOYHOM OMOJIOrMHM: MHUKPOCKOIUS, XpomaTtorpadus,
ekTpoope3, METOJ MEuYeHbIX aToMoB, AuddepeHuHanbHOe  LEHTpU(yrupoBaHue,
KyJIbTUBUPOBAHHUE KIETOK. M3yuenue QukcuposanHvix Kiemox. DIEKTPOHHAS MUKPOCKOIIHSL.
Konghoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) usyyenue Kiemox.

JdemoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. IlIsann, M. llnelinen, P. Bupxos, K. M. bap.

Tabmuuel 1 cxembl: «CBETOBOM MHKPOCKOM», «DIEKTPOHHBII MHUKpOCKOm», «lcropus
Pa3BUTHS METOJI0B MUKPOCKOIIUN.

O6opynoBaHHe: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaTbl PACTUTENbHBIX, UBOTHBIX U
OaKTepHATIbHBIX KIIETOK.

IIpakTnueckas padora «l3yuyeHue MeTOJIOB KJIETOYHOM Ouosioruu (xpomarorpadus,
anektpoopes, nupdepenuunansHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumudeckasi OpraHu3anus KiIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YIbTPaMHUKpPOdJIEeMEHThl. Boga u e€ poib
KaKk pacTBOPUTENS, peareHTa, Y4YacTHE€ B CTPYKTYPHUPOBAaHUHM KIETKH, TEIUIOPETYJIALHNN.
MuHepalibHbI€ BEIIECTBA KJICTKH, UX OMOJI0rnyeckas pojb. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Mosekynbl. IlepBudnas crpykrypa Oenka, mentuaHas
CBs3b. BropuuHas, TpeTnyHas, 4yeTBepTUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa O€IKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHKIuu 6eIKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapubl, AuUcaxapuiabl, OJIMrocaxapupl M mnosucaxapuabl. OOmuii
IUIaH CTPOEHUs U (U3MKO-XMMHUYECKHE CBOMCTBa YIuieBoAoB. buonoruueckue QyHkuun
YTJIIEBOJIOB.

Jluuasl.  I'mapoduneHO-ruapodoOHBIE  cBoiictBa.  Knaccudukanmss — aummmos.
Tpurnuuepunsl, GochomunuIbl, BOCKH, cTepoubsl. bruonornyeckue ¢pynkunu aunuaos. OOmme
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
HOJIyTIPOHUIIAEMOCT.

Hyxneunossie kucnotel. JIHK n PHK. Ctpoenune HykienHoBbIX KuciaoT. HykneoTunsl.
[Mpunnun kommiementapaoctu. [IpaBmino Yapragda. Crpykrypa JAHK — nBoiinas crupaib.
Mectonaxoxaenue u ononorunueckue pynkuuu JJHK. Buasr PHK. ®ynkuun PHK B knetke.

Ctpoenne monekyiasl AT®. Makposprudeckue cBs3u B moiiekysne AT®. buosornyeckue
¢yukuun  AT®. BoccTaHOBJGHHBIE MEPEHOCUMKH, HUX (QYHKIMH B KieTke. /[pyeue
HyKeo3uompugocghamol (HTD). CexBenupoBanue  JHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHYECKHE M OMO(H3WYECKHe HCCIEOBaHUS COCTaBa M
IPOCTPAHCTBEHHON CTPYKTYphl Ouomoisiekyn. Mooeruposanue cmpykmypvl u QyuKyui
buomonexkyn u ux komniexkcos. Komnvromepnulii ouzaun u opeanudeckui cunmes 6UOMONEKYN U
UX HenpupoOOHbIX aAHANI0206.

JdemoHcTpauuu



optpetst: JI. [Tonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, @. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenesnieHre XUMHYECKHX DJIEMEHTOB B  HEXHUBOW MIPUPOIE»,
«Pacnpeenenre XuMUYECKUX JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuuer u cxemsl: «Ilepuoanyeckass TabnuLa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABD», «BelmiectBa B cocTraBe OpraHu3MoB», «CTpoeHHE MOJIEKYNbl OelKay,
«CTpykTypbl OenkoBOW MoJeKynb», «CTpoeHHe MOJIEKYJT YIiieBoaoB», «CTpoeHue MOJeKyIl
munuaoBy, «HyknenHoBele Kucinote», «Ctpoenue moiiekyisl ATO».

Ob6opynoBaHue: XUMUYECKas OCy1a U 000py10BaHUE.

JlaGopaTopHas pa6ora «O0HapykeHHE OEITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTropnasi padora «VccinenoBanne HYyKJIECHHOBBIX KHCIIOT, BBIJICICHHBIX U3 KIETOK
Pa3JIMYHBIX OPraHU3MOBY.

Tema S. Ctpoenne u pyHKINH KIETKH

Tumbl KIETOK: dYKapHOTHUECKass M IMpokapuoTHyeckas. CTpyKTypHO-(YHKIIMOHAIbHBIE
00pa3oBaHMs KIETKH.

CtpoeHue mNpOKApUOTHUECKOW KJeTkW. Kierounas crTeHka OakTepuii U apxew.
OcoOeHHOCTH CTpOeHUs TeTepoTpoPpHON U aBTOTPOPHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO3AX.

Crpoenne u QpyHKIMOHUPOBAHUE dYKApUOTHUYECKOM KieTku. Ilna3smarnueckas MmeMOpaHa
(urazmanemma).  CTpykTypa IUIa3MaThudeckod MeMmOpaHbl. TpaHCIOPT BEIIECTB 4epe3
IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (muddys3us, obneru€éHHas auddysus), aKTHBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcroptT). [lomynponunaemocts MemOpanbl. PaGota
HATPHI-KaJIMEeBOro Hacoca. DHAOMUTO3: MUHOIUTO3, (paronuTo3. Dk30uuTo3. Kietoynas cTeHka.
CrpykTypa v PyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

Huronna3zma. Lluto3onb. Llutockener. JIBukeHwe uuToruiazMbl. OpraHouibpl KIETKH.
OnHoMeMOpaHHBIE OpraHOWIBl KIETKH: dHAoazmatuaeckas ceth (OIIC), anmapart [Nombmxu,
JU30COMBI, UX CTpoeHHE M (PyHKIUH. B3amMOCBSI3b OJHOMEMOpAHHBIX OPTraHOWIOB KIIETKH.
CtpoeHue TrpaHyJIIpHOTO peTukyiayMa. Mexanusm wnanpasnenus oOenkos 6 OIIIC. Cuntes
pacTBopuMbIX  OenkoB. CuHHTe3  KJIETOYHBIX  MeMOpaH. [mankuii  (arpaHyssipHBIiT)
sHOMIa3MaTHYecKuil petukyinym. CekperopHas ¢yHkius anmapata ['onbmku. Moougukayus
benxoe 6 annapame I onvoxcu. Copmupoexa benkos 6 annapame I onv0oxcu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonn pactutenbHbix kieTok. Knetounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOMIbI KJIETKH: MUTOXOHIPHUH, TIACTHIBL. [Ipoucxoocoenue
mumoxonopuii u naacmuo. Cumouocenes (K.C. Mepeckosckuii, JI. Mapeynuc). CtpoeHue u
(GYyHKIMHM MUTOXOHAPHA W TulacTHl. llepBUYHBIE, BTOPHYHBIE M CIOXHBIC TUIACTH[BI
(OTOCHMHTE3UPYIOIIUX  AYKapuOT. XJIOPOIUIACTHI, XPOMOIUIACTBI, JIEMKOIJIACTHl BBICHIMX
pacTeHui.

HememOpannble opranouas! kiaeTkd CtpoeHue M (QyHKIMHM HEMEMOpaHHBIX OpPraHOUI0B
KIneTku. PuGocombl.  Ilpomesxcymounvie  ¢unamenmsi. MUKpODUIAMEHTBL. AKmuHo8bie
Muxkpogunramenmol. MbllIEUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIUEYHbIX KIemoK.
Muxkpotpy6ouku. Knetounsrii nentp. CTpoeHHME | JBWKEHHE JKI'YTUKOB M PECHUYEK.
MukpoTpyOouku nutoriasmsl. Llentpuons. benku, accoyuupogannvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6eaxu.

Anpo. OOonouka siapa, XpOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIUH.
Snepublii 6eNMKOBBIN MaTpUKC. [IpocTpaHCTBEHHOE PACIIOIOKEHUE XPOMOCOM B HHTEP(HA3ZHOM



aape. dyxpomamun u eemepoxpomamun. benku XpoMaTHHa — THCTOHBI. /[unamuxa s0epHoll
o0bonouku 8 mumose. Aoepuwviti mpancnopm.

Knerounsie  BkmoueHus.  CpaBHUTENbHas  XapakTepUCTHKA  KJIETOK  DYKapuoT
(pacTuTenbHOM, )KUBOTHOU, TPUOHOI).

JdemoncTpanuu

[optpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupr u cxembl: «CTpoeHHE SyKApUOTHUYECKOW KIETKW», «CTpOeHHEe IKUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIIpHUMY, «Snpo», «CTpoeHue
MIPOKAPUOTHYECKON KIETKI.

ObopynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIPENApaThl PACTUTEIBHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaThl OakTepruaibHbIX KIETOK.

JlaGopatopnas padora «/3yueHue cTpoeHHs KIETOK pa3IuYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/I3yueHne CBOWCTB KIETOUHOH MEMOPAHBD».

JlaGopaTopHas padora «JVccnenoBaHue mia3Monu3a U AEMIIa3MOJIM3a B PACTUTEIBHBIX
KJIETKax».

IIpakTHyeckas padora «/I3yueHue ABIKEHUS TUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BelecTB M MPEeBPALCHHE JHEPTHH B KJIETKe

ACCUMUWIISIIASL U TUCCUMWISIIIASL — JBE CTOPOHBI MeTa0onu3ma. Turbl 0OMEeHa BEIIECTB:
aBTOTPOGHBIH ®  TreTepoTpodHBIA. YdYacThe KHCIOpOAa B OOMEHHBIX  IpoIleccax.
DHepreTudeckoe obOecnedeHrue KiIeTku: TnpeBpamenne AT® B 0OMEHHBIX TMporieccax.
@DepMeHTAaTUBHBIA XapakTep peakluid KIeTOYHOro MerabonuszMa. DepMeHTHI, UX CTPOCHHUE,
cBoiicTBa M MexaHusM aeiictBus. KodepmeHntbl. OTimuus (epMEHTOB OT HEOPraHHMYECKHX
KaTaln3aTopoB.  benku-akTuBaTOpsl W OCIKU-MHTHOUTOPHL.  3aBHCHMOCTH  CKOPOCTH
(hepMEHTaTUBHBIX PEAKIIUN OT Pa3INYHBIX (DAKTOPOB.

[lepBuuHbIl CHHTE3 OpPraHMYECKHX BelIeCTB B KieTke. POTOCUHTE3. AHOKCUSEeHHbIU U
oKcuceHnvlll omocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHmMbl
peakyuonrozo yeumpa. Ponb xyopormnactoB B mporecce GorocuHTe3a. CBETOBas M TEMHOBAs
dazer. Domoovixanue, Cs., Cy. u CAM-munvr hpomocunmesa. IIpoayKTUBHOCTD (POTOCHHTE3RA.
Bnusinue pa3nuyHbix GakTopoB Ha CKOPOCTh (OTOCHUHTE3a. 3HAUeHHE (DOTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTpH(DULUpPYIOIIHE
OakTepuH, kerae300aKTepun, cepodaKTepun, BOJOPOIHbIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxxenus. [IpoaykTel OpoKeHUS U MX HCIOJNIb30BaHHE
4yeloBeKOM. AHa’poOHbIE MHUKPOOPraHM3Mbl Kak OOBEKThI OHMOTEXHOJOTUH U BO30YIUTENU
Ooe3Hen.

AdpoOHBIE OpraHM3MBI. JTambl YHEPTeTHYECKOro oOMeHa. I[lonroTOBUTENBHBIA STarl.
['mukonu3 — 6ecKucIopoaHOE pacUIEINIEHUE TIIOKO3bI.

buonoruueckoe okuciaeHHe, UIU KIETOYHOE JAbIxaHue. Ponb MUTOXOHIpHIi B Impoleccax
O6uosiornyeckoro okucieHus. lluknmyeckue peakunu. OkucauTenabHOe (GochOopUINpOBaHHE.
Onepeus membpannoeo epadouenma npomonos. Cummes ATD: paboma npomownnou ATD-
cunmaswl. llpenmymiectBa a’poOHOro myTH OOMEHa BEIIECTB Iepe]] aHadPOOHBIM.
D¢ hEeKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

JdemoncTpanuu

optpersr: k. Ipuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupr 1 cxeMbl: «DoTOoCHHTE3», «DHEpreTHUYecKuii oOMen», «buocuHTe3 Oenmkay,
«Ctpoenne pepmeHTay, «XEMOCUHTE3Y.



O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyAOBaHUE ISl PUTOTOBIICHHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnasi pabGora «l3yueHne KaTaTUTHYECKON aKTHMBHOCTH (EepMEeHTOB (Ha
IpUMepe aMHJIA3bl I KaTanasbl)y.

JlaGopaTopnass pa6Gora «UM3yueHue (QEepMEHTATUBHOTO pACHICTUICHUS TEPOKCUIA
BOJIOPO/Ia B PACTUTEIBHBIX U KUBOTHBIX KIIETKaX).

JlabopaTropHnasi padora «CpaBHeHHE TIPOIIECCOB (DOTOCMHTE3A U XEMOCHHTE3a.

JlabopaTropnasi padora «CpaBHEHHUE IPOLIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaencrBenHass nHGOpMANMs M peajin3anus eé B KJIeTKe

Peakiun matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKLUSIX MATPUUYHOTO
cuHTe3a. Peanmmzanmsi HacneAcTBeHHOM wuH(oOpManuu. ['@HETHUYECKH KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuudblii cuaTe3 PHK. [IpuHIMIB TpaHCKPUINIIMU: KOMIUJIEMEHTAPHOCTb,
AHTUNAPAJUIEIBHOCTb, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
xknemke. Hexooupyiowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocunTese Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanne aMMHOKHUCIIOT. Posib ppubocoM B OMOCHHTE3E OerKa.

Coepemenuvie npedcmagienus o cmpoeruu 2eHos. OpraHu3ais TeHoMa y MPOKapUOT U
9yKapuoT. Perymisiuus akTUBHOCTH T'eHOB Yy mpokapuoT. ['mmore3a omepona (®. XKako6, XK.
Mano). MonekynapHvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsaius oOMeHHBIX MpolieccoB B kKieTke. Kierounslii romeocras.

Bupycol — HeknerouHble (GOpMBI KU3HU U OONMUTaTHBIE Mapa3uTbl. CTpOeHUE MPOCTHIX U
CJIOKHBIX BHMPYCOB, DPETpPOBUpPYCOB, OakrepuodaroB. Kuzunennviti yukn {HK-codepocawux
supycos, PHK-codepacawux supycos, baxmepuogacos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycuble 3a0oneBaHusi 4eloBeKa, JKUBOTHBIX, pactenmit. CIINJ], COVID-19,
COLIMATIbHBIC U MEUIIUHCKHE MTPOOIEMBI.

buoungopmamuka: unmezpayus u ananuz oonrvuiux maccugos («bigdatay) cmpyxkmypmvix
buonoeuveckux OauHvix. Hanomexmonocuu 6 oOuonocuu u meouyuwne. Ilpoepammupyemvie
@dynxyuu benxos. Cnocodvl 00cmasKu 1eKapcme.

JdemoncTpanuu

[Toptpetsr: H. K. Konsuos, /1. . UBaHOBCKUIA.

Tabmuuert w  cxemsl: «buocunTe3 Oenka», «['eHetmdeckuiri kom», «Bupyce,
«bakrepuodarm.

[IpakTuyeckas padora «Co3gaHue MOJIETU BUPYCAy.

Tema 8. /Ku3HeHHBIN NUKJI KJIETKHU

Knerounsnii mukmn, ero mepuoasl u perymsius. Warepdaza m muro3. OcobeHHOCTH
IpoleccoB, nporekatonux B uHTepdase. [loaroroBka kietku kK aenenuto. [Ipecunternueckuit
(MOCTMUTOTUYECKUI), CHUHTETUYECKHI M TOCTCUHTETHUYECKUN (NMPEMUTOTHUECKUIA) TMEPHOIbI
uHTEepha3bl.

Marpuunsiii  cunte3  JHK -  permmmkanmsa.  I[lpunnuner  perumkanun — JJHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTUMNApauIeIbHOCTh. MexaHu3M
perummkauun  JIHK.  Xpomocombl. Crtpoenne xpomocoMm. Tenomepsl u  Teiaomepasa.
XpOMOCOMHBIN HAabOp KJIETKH — KapHOTHIM. J[MIUTOMAHBIA M TarioMJHBIA HaOOPBl XPOMOCOM.
I'omonornyneie XxpoMocoMsbl. [10710BBIE XPOMOCOMBI.

Jenenne kietkun — mMuto3. CTaguu MHUTO3a W MPOUCXOJAIINE B HUX MPOLECCHL. THIIBI
muTo3a. Kapnokunes u nurokunes. buonoruueckoe 3HaueHre MUTO3a.



Perynsiiuss MuTOTHYECKOTO IMKIA KieTkd. [Iporpammmupyemasi KieTodHas THOENb —
amnornTo3.

Knerounoe aapo, xpoMocoMsbl, pyHKIIMOHANIbHASA TeHOMUKA. Mexanusmsl nponugepayuu,
ougpepenyuposxu, cmapenusi u eubenu kiemox. «L{ugpposas knemka» — ouourngopmamuuecxkue
Mooenu QYHKYUOHUPOBAHUS KILEMKU.

JdemMoHcTpanuu

Tabmuupl 1 cxembl: «KWU3HEHHBIM UK KIETKH», «MuT03», «CTpOCHHE XPOMOCOMY,
«Pemmukanmsa [JJHK».

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpOIpenaparsl: «MHUTO3 B KIETKaX KOpeLIKa
JTyKay.

JlabopaTropHnasi padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKPOITpEnapaTaxy.

JlabopaTopnasi padora «HaOmoneHrne MuTo3a B KJIETKaX KOHYMKA KOpelika Jiyka (Ha
TOTOBBIX MUKPOIIpEnapaTax).

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonornueckoe  paznooOpaszue  opraHu3moB.  OJTHOKJIETOUYHBIE,  KOJOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEACATENIbHOCTH OJHOKIETOUYHBIX OpraHu3MoB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE IPUObI, OJHOKIETOYHbIE BOJOPOCIH, IpyTrue MpoTUcThl. KomoHuansHble
OpTaHU3MBI.

B3anmocBsI3b yacTell MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U CUCTEMBI OPraHOB.
OpranusMm kak eauHoe nenoe. ['omeocras.

Txanu pacreHuil. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTeNnbHas, MOKPOBHAs,
IPOBOASIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHMsSI, PYHKIMA U pacHoIOKEHUs
TKaHEW B OpraHax pacTECHHII.

TkaHM JKUBOTHBIX M  Ye€JOBEKa. THUIBI JKUBOTHBIX TKaHEW: SIUTEIUAIbHAs,
COCIMHUTEIIbHAS, MbllIeyHasi, HepBHAas. OCOOCHHOCTH CTpPOeHUs, (GYHKIHUH M pPacHOIOKECHHUS
TKaHEW B opraHax >KMBOTHBIX U Y€JIOBEKa.

Oprassl. BereratuBHble U TeHEPATUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHOB U CHCTEM OPIaHOB.

Onopa Tena opranusMoB. Kapkac pacreHnil. CKeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. Hapy kHbIil 1 BHyTpeHHUH ckeneT. CTpOeHHE U TUIIbI COEIUHEHUS
KOCTEH.

JIBukeHne OpraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOMIIHOE,
KTYTUKOBOE, DPECHHYHOE. J[BM)KEHHE MHOIOKJIETOYHBIX pPACTEHUH: TPONM3MBl W HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YEJIOBEKA: MbIlIeuHas cuctema. Peduekc. CkeneTHble
MBIIIIIBI U UX paboTa.

[Iuranue opranusmos. [lornomnieHue BoJbl, YTIEKUCIOrO ra3a U MUHEPAIbHBIX BELIECTB
pacreHussMHU. lluTaHue XUBOTHBIX. BHYTpHUIIOIIOCTHOE M BHYTPHUKIETOYHOE IMILEBAPEHUE.
[IuTtanue 1MO3BOHOYHBIX XUBOTHBIX. OTHENbl NMUIIEBApUTEIbHOIO Tpakrta. [luimeBapurenbHbie
xenesbl. [IumeBapuTenbHas cuctemMa yeinoBeKa.

Jlpixanue opranu3MoB. [[pixanue pacrenuid. J{prxanue sxuBoTHBIX. b dy3us ra3oB uepes
NoBepXHOCTh KieTKU. KokHoe apixanue. JlpIxarenbHas moBepxHOCTh. KabepHoe u nérouHoe
IbpIxaHue. J[pIXaHue NO3BOHOYHBIX >KMBOTHBIX U YEJIOBEKA. OBOJIOLHMOHHOE YCIIOKHEHHE
CTpO€HHS JETKUX IO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelnpHas cuUcTeMa 4YesloBeKa. MexaHu3M
BEHTWJISILIMU JIETKUX Y NITUI U MIIEKONUTatOmuX. Perynauus npixanus. /{pixaTenbHble 00bEMBI.



Tpa"cnopT BelIECTB Yy OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHUu. TpaHcmopr
BEIIECTB y KHUBOTHBIX. KpoBeHocHas cucreMa u €€ opranbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M u4esnoBeka. Cepale, KpPOBEHOCHBIE COCYIbl W KpoBb. Kpyru
KpOBOOOpAIlleHUsl.  DBOJIIOLMOHHBIE  YCIOXKHEHHUS  CTPOCHHS  KPOBEHOCHOH  CHCTEMbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenue y opraHusmoB. Beinenenue y pacteHuid. BeineneHune 'y KMBOTHBIX.
CokpaturenbHple Bakyoiau. Opranbl BblaeneHus. PuibTpanus, cekpenuss U obpaTHoe
BCAChIBaHME KaK MEXaHMU3MbI pabOThl OPraHoB BblAeNeHHs. CBA3b MMOJIOCTU TeNa ¢ KPOBEHOCHOU
U BBIACIUTEIBHOM CHUCTeMaMU. BblfenieHre y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. lloukwu.
Crpoenue u pyHkunonupoBanue HeppoHa. O6pazoBaHue MOYH y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOUHBIX opraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHui. KyTukyna. CpencTBa nacCUBHON U
XUMHUYECKOM 3aiuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [I0KpOBBI M MX IPOM3BOHBIE. 3alIUTa OPraHU3Ma
or OonesHeil. MMmyHHass cuctema denoBeka. KileTOuHBII W TyMOpalbHbII HMMMYHMTET.
Bpoxnaéuuenii u  mpuOOpeTEHHBIN  crnenupUYecCKUid HWMMYHHUTET. Teopus  KIOHAJIbHO-
cenexktuBHOro uMmynureta (I1. Dpaux, ®@. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Ponib BpokIEHHOTO MMMYHHTETa B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHIH.

PazgpaxxuMocTe M peryisiuss 'y OpraHu3moB. Pa3apakuMocTe y OAHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3apakuMoCTh W peryysinusa y pacTeHuil. PocToBble BemiecTBa M UX
3HAUYECHHUE.

HepBHas cucrema u pediuekTopHas peryisius y >KMBOTHbIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHbBIX. OTxeisl
TOJIOBHOTO MO3ra IIO3BOHOYHBIX JKUBOTHBIX. Pediexc u peduexropHas nyra. besycioBHble U
YCIIOBHBIE PE(IICKCHI.

I'yMopanbpHas perynasiuuss M 3HJOKPMHHAs CUCTEMA JKMBOTHBIX M uesoBeka. Kesessl
SHIOKPUHHOM CHCTEMBI M HUX TOPMOHBI. JleHCTBHE TOpPMOHOB. B3aMMOCBS3b HEPBHOW H
SHIOKPUHHOM cucteM. [ unoranamo-runodusapHas cuctema.

JdemoHcTpauuu

IToptper: U. I1. I1aBios.

Tabmuuper u cxembl: «OJHOKIETOYHBIE BOIOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmue», «Opranbpl IBETKOBBIX pacTeHHi», «CHUCTEMBI OpraHoOB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKOMbIX», «TKaHM pacTeHui»,
«Kopuesbie cuctembl», «Ctpoenue credas», «CTpoeHHe IMCTOBOM IIACTMHKMY», «TkaHu
XKUBOTHBIX», «Ckener dyenoBeka», «llumeBapurenpHas cucrema», «KpoBeHOcHas cucrema,
«/lpixatenpHast cucrtema», «HepBHas cucrema», «Koxa», «Mpimeynas cucremay,
«BpinenurenpHas cucreMa», «OHIOKPUHHAS cucTeMa», « CTpoeHHe MBIILbD, «MMMyHUTET,
«Kumeunononoctusie», «Cxema nuTaHusl pacTeHui», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IUIaHapun», «BHYTpeHHEe CTpOEHHE J0XKIEBOIO
yepssi», «HepBHas cucrema ppiO», «HepBHas cucrema msarymku», «HepBHas cucrema
npecMbikaomuxcs», «HepBHas cuctema nrtuny, «HepBHas cucrtema MICKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Peduexcy.

Ob6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpOIpENapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MHKpOIIpenapaTsl TKaHEH, pAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN HACEKOMBIX, UITIOKOKHX, KUBBIE
9K3EeMIUISIpbl KOMHATHBIX PACTEHUH, repOapun pacTeHUIl pa3HbIX OTAENOB, BIaKHBIE ITPENaPATHI
KHUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUIEKIIMH OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YellOBeKa,



o0opyIoBaHME [UI1 JIEMOHCTPAllMM TOYBEHHOTO M BO3JAYIIHOI'O THMTAaHUS PACTEHHIA,
pacumieryieHust Kpaxmana © OenKoB TMoJ JedcTBHEeM (epMEeHTOB, 00OpyIOBaHUE JUIS
JEMOHCTpPAIIMH OTBITOB IO U3MEPEHHIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTebHbIX
JBUKEHUW, MOJEIIA TOJIOBHOT'O MO3Tra PA3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTEHUN.

JlaboparopHnasi pabdora «/3yueHue TkaHel >KUBOTHBIX).

JlaGopatopnas padora «/3yueHne opraHoB LIBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHOKeHMe U pa3BUTHE OPraHN3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe (BKIII0Yas BEreTaTUBHOE) U 10JI0BOE. Bubl
0€ecIo0ro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYJIIAIHA, (parMeHTaIHs], KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. [lonoBble kieTku, wium ramersl. Meio3. Craguu Mmeiosa.
[ToBenenue xpomocoMm B meiose. Kpoccunroep. buonornueckuili cMbICil Meio3a U MOJIOBOTO
npouecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponsimieBoe  pasButue. ['ameroreHe3 y KuBOTHbIX. [loyioBble — Kemne3bl.
OO6pa3oBanre W pa3BUTHE TOJIOBBIX KIeTOK. CriepmaTtoreHe3 u oorene3. CTpoeHHe MOJOBBIX
KJIETOK.

OmnogoTBopeHre W IMOPUOHATBLHOE Pa3BUTHE >XKMBOTHBIX. CHOCOOBI OMIIOAOTBOPEHUS:
HapyXxHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTUs — HayKa O pa3BUTHH
opranu3MoB. Mopghozenes — 00Ha u3 enaguwvlx npobaem smopuonocuu. Konyenyus mopghozernos
u mooenu mopghozeneza. Ctagum >MOpHoOreHe3a )KMBOTHBIX (Ha mpuMepe Jsaryiku). Jpobnenue.
Tunel npoGnenust. [Jemepmunuposannoe u HeoepmuHupoganunoe opobnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTH IPOOJICHUsT MIICKOMUTAIOINX. 3apOJIBIIIEBbIE JTUCTKU (TacTPyJISALus).
3akjialka OpraHoB W TKaHEH U3 3apOJbIIIEBBIX JIMCTKOB. B3anMmHOEe BiIMsSHHE YacTei
pa3BUBaOIErocs 3apofpiiia (d3MOpHOHANbHAsT WHAYKLIMA). 3aKiajJka IUlaHa CTPOCHUs
JKUBOTHOTO KaK pe3ylbTaT HEpapXUYECKUX B3aUMOJCHUCTBUM TI'eHOB. DBiusgHue Ha
SMOPHOHAIEHOE PA3BUTHE PA3TUYHBIX (PAKTOPOB OKPYIKAIOMIEH CPEIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbii nepuon. Ilpsmoe u Hempsimoe
pa3zButue. Pa3Bute ¢ MeramMopdo3oM Yy OECIO3BOHOUYHBIX M TO3BOHOYHBIX IKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOIO Pa3BUTHSA, UX PAaCIPOCTPAHEHUE B NPUPOAE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl peryJsiquM pocTa KHUBOTHBIX UM uenoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSl y JKUBOTHBIX M 4ejoBeka. llepuonbl OHTOreHes3a yelnoBeKa.
Crapenue U cMepTh Kak OMOJIOrHYECKHEe MPOLECCHI.

PasmHoOxeHne u pasButue pacteHuid. ['ameropur m crnopodur. Meio3 B >KU3HEHHOM
nukie pacrenuit. OOpa3oBaHue cmop B Tmpolecce Menosa. ['aMeroreHe3 y pacTEeHHUI.
OmnogoTBOpeHHE M pa3BUTUE PACTUTENBHBIX OPraHu3MoB. J[BOWHHOE OMJIONOTBOPEHUE Yy
IBETKOBBIX pacTteHuii. OOpa3zoBaHue U pa3BUTUE CEMEHHU.

MexaHu3MBbl PeryJIsILiiU OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmunpl 1 cxembl: «BereratuBHoe pazMHOkeHUE», « TUIBI GeCroIoro pa3MHOKEHUS,
«Pa3MHOXeHne xysaMHIOMOHaAb», «Pa3MHOXkeHue IBIUIeHb», «Pa3MHOXKEHHE TUAPBD,
«Meito3», «Xpomocombl»y, «['amerorenes», «CTpoeHHE SUIEKIETKH U CIIEPMATO30UIa,
«OcHoBHBIE cTamuu OHTOTreHe3a», «lIpsmoe u Hempsimoe paszBuTHe», «Pa3BuUTHE MalCKOTO
Kyka», «Pa3zButne capanum», «Pa3zBurue marymkmn», «J[BoiiHOE OIJIOIOTBOPEHHUE Y LIBETKOBBIX
pacteHui», «CTpOe€HHE CEeMsSIH OJHOJOJIbHBIX U ABYAOJBHBIX pacTeHUW», «KM3HEHHBIH LUKI



MOpPCKOM  KamycThl», <« KU3HEHHbIM 1UKI Mxay, <OKU3HEHHBIH UHUKI MarnopOTHUKAY,
«OKV3HEHHBIN LIUKJ COCHBI».

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpeNnapaThl SIMIIEKJIETOK U CTIepMaTO301 0B,
Mozelb «L{UKIT pa3BUTHS JIATYIIKI.

Jlabopatopnass pabGora «M3yueHue CTpOeHHMS TIOJNOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuyeckasi padora «BrisBieHHE MPU3HAKOB CXOJICTBA 3apOJBINICH MO3BOHOYHBIX
YKUBOTHBIX».

JlaboparopHasi padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BBICHINX PACTEHUI.

Tema 11. 'eHeTHKAa — HAyKa 0 HACJEACTBEHHOCTH U U3MEHYNBOCTH OPTaHU3MOB

Wcropusi craHoBieHUs] W pa3BUTHs IeHETHKH Kak Hayku. Paborel I'. Mennens, I'. ne
®pwusza, T. Moprana. Pons oTedecTBEHHBIX Y4Y€HBIX B pa3BUTHHM TeHeTHkdA. Paborer H. K.
Konbuosa, H. U. BaBunosa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeesa-Pecosckoro.

OCHOBHbBIE TE€HETUYECKUE MOHSTHUS U CUMBOJIBIL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlleIbHbIE
TEHbl, aJbTEPHATUBHBIC NPU3HAKH, JIOMUHAHTHBIA W PELECCUBHBIA IPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JWHUS, THOpUAbI, TeHOTUN, (¢eHoturn. OCHOBHBIE METOIbl TE€HETHKHU:
THOPUIOTIOTHUECKUH, TUTOIOTMYECKHH, MOJIEKYIISIPHO-T€HETHYECKUH.

JdemMoHcTpanuu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konbsros, H. 1. Basunos, A. H.
benozepckuii, I'. 1. Kapnieuenxko, FO. A. ®ununuenko, H. B. Tumodees-Pecopckuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKI, «CXEMBI CKPEITUBAHUS.

JlaGopaTopHas pa6oTa «/lpo3odmia kak 00bEKT Fr€HETHICCKUX UCCIICIOBAHMIT.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. I[lepBeiii 3akoH MeHaens — 3aKOH €IUHOOOpasus
ruOpuaoB nepBoro nokojeHus. IIpaBuno nomuHupoBanus. Bropoii 3akon Menpaens — 3aKoH
paciierieHust Ipu3HakoB. Lluromornueckne OCHOBBI MOHOTHOPHUIHOTO CKpemuBanus. [ umores3a
YUCTOTHI FaMeET.

AHamusupyromee  ckpemmBaHue.  [IpoMexyTO4HBIM ~ XapakTep — HacleOBaHUS.
Paciuennenue npu3HaKkoB IIPU HEIIOJIHOM JTOMUHHUPOBAHUU.
JurubpunHoe ckpemuBaHue. Tpetuil 3akoH MeHzaens — 3aKOH HE3aBHUCHUMOIO

Hace0BaHus pU3HaKoB. [{uTomornyeckre OCHOBBI TUTHOPHUIHOTO CKPEIINBAHMS.

CueruieHHOe HacnenoBanue npu3HakoB. PaboTer T. Moprana. CuersieHHOe Hacaea0BaHUE
T€HOB, HAPYLIEHUE CLEIUIEHUS MEXAY T'€HaMU. XPOMOCOMHAasl TEOpHUsl HACJIEACTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MEXaHHU3M ONpEENeHUs Moia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M TreTeporaMeTHbId MOJ. ['eHeTnyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacinenoBanue npu3HaKoB, CUETICHHBIX C IMOJIOM.

l'enorun kak nenoctHas cucrema. [lnerorponuss — MHOXKECTBEHHOE IEHCTBUE TIEHA.
MHOK€eCTBEHHBI ajuiein3M. B3auMOJEHCTBUE HEAUIENbHBIX T'€HOB. KOMILIEMEHTapHOCTD.
Onucras. [Tonumepust.

['eHeTHUeCKUd KOHTPOJb Pa3BUTHUS PACTECHUM, S>KUBOTHBIX M YEJIOBEKAa, a TaKxKe
(bU3HONOTHYECKUX TPOIECCOB, TMOBEACHUS M KOTHUTHBHBIX (yHKIMH. [‘eHeTnueckue
MEXaHU3Mbl CUMOHMOTEHE3a, MEXAaHU3Mbl B3aMMOJICUCTBUS «XO35SMH — Mapa3suT» U «XO35UH —
MHUKPOOHOMY. ['eHeTHUeCKre acTieKThl KOHTPOJIA U U3MEHEHUs HACIEACTBEHHON MH(POpMAaIUK B
MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpauuu



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

Tabmuuer u cxemsl: «llepBeiii 1 BTOpoil 3akoHBI MeHnens», « TpeTuil 3akoH Menaemns»,
«AHanu3upyolee ckpeuBanue», «Henomxnoe nomunupoBanuey, « CliermyieHHOE HacleA0BaHNe
NPU3HAKOB Yy Apo3oduisy, «I'eHetuka nona», «Kapuorun yenoseka», «Kapuorun apo3oduis,
«Kapuotun nrunen, «MHOKECTBEHHBIN ajulenn3M», «B3anmoaeiicTBiue reHoBy.

ObopynoBaHue: MOJENb IJsl JEMOHCTpAIMM 3aKOHOB €IWHO00pa3usi THOPHUIOB MEPBOTO
MOKOJIEHUSI U pACHICTJICHUS MPU3HAKOB, MOJEb U1 JIEMOHCTPAalMd 3aKOHAa HE3aBUCHUMOIO
HaCJIEJOBaHMsI IPU3HAKOB, MOJENb I IEMOHCTPALMU CLEIUIEHHOTO HACIEI0BaHUs IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKponpenapart: «Jpo3odumna».

IIpakTnyeckas padora «V3ydeHue pe3yabTaTOB MOHOTHOPHUJIHOTO CKpEIIMBAHUS Yy
JPO30(UITBD».

IIpakTHyeckass padora «/3yyeHue pe3yabTaToB JUTMOPUAHOIO CKPELUIMBAHUSA Y
JPpO30(UITBD».

Tema 13. 3akoHOMepHOCTH U3MEHYHBOCTH

B3aumoneiictBue reHoruna u cpeasl npu (opmupoBaHuM (eHoTtuna. M3MeHUYMBOCTH
npu3HakoB. KadecTBEHHbIE M KOJNMYECTBEHHBIC IPHU3HAKUA. Buasl  M3MEHYMBOCTH:
HEHACJICICTBEHHAs U HACJIEICTBEHHASI.

MoudukaoHHas U3MEHYUBOCTh. Ponb cpenasl B (OpMHPOBAaHUM MOIU(DUKAITMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHbIA psin U BapuauuoHHast kpusas (B.
Horanncen). CBoiicTBa MOAU(MUKAITMOHHOW U3MEHYHUBOCTH.

I'enotunuueckass u3MeH4YHBOCTh. (CBOMCTBA TI'€HOTHUIMYECKON W3MEHYMBOCTH. Buniel
TeHOTHIINYECKON M3MEHYMBOCTH: KOMOMHATHUBHASL, MyTaIl[HOHHAS.

KomOunatuBHasi n3MEeHUUBOCTh. MeH03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOMU
MU3MEHYHUBOCTH. POjIb KOMOMHATUBHON U3MEHUUBOCTH B CO3/IaHUM I€HETUYECKOIO Pa3HOOOpa3Hsl
B IIPEJIEax OJHOrO BUJA.

MyTtanuuoHHass W3MEHYMBOCTb. Buapl MyTaumii: T€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHbIE W UWHAYLUUPOBAaHHbIE MYyTalUH. SlaepHble M LUTOIUIA3MATUYECKUE MYTAalUU.
ComMarnueckre W MOJOBble MyTanuH. [IpHYMHBI BO3HUKHOBEHMS MyTaluil. MyTareHel U HX
BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIllMOHHOIO MpoIecca. 3aKOH TOMOJOTHYECKHX
psnoB B HaciencTBeHHou wusMeHumBoctd (H.M. BaBunoB). BHesaepHas H3MEHYMBOCTh H
HaCJIEICTBEHHOCTb.

Onueenemuka u NUCEHOMUKA, PONb INUSEHEMUYECKUX (DHAKmMopo8 6 HACIe008aHUuU U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUSMOB.

JdemoncTpanuu

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuos.

Tabmuupl 1 cxembl: «Buasl u3mMeHUHBOCTH», «MoOAUPUKALMOHHAS H3MEHUYUBOCTHY,
«KomOuHaTuBHasT ~ M3MEHUMBOCTB»,  «Meho3»,  «OmnogorBopenue»,  «l'eHeTnueckue
3a0oJeBaHMs YeTI0BeKa», «Buabl MyTauuii».

ObopynoBaHue: >XKMBbIE M TepOapHBIE HK3EMIUIIPhl KOMHATHBIX DPACTCHHUH, PHCYHKH
(dboTorpacdun) >KMBOTHBIX C Pa3IMYHBIMU BUJIAMUA U3MEHYUBOCTH.

Jlaboparopnasi paGora «lccienoBaHue 3aKOHOMEPHOCTEH  MOAM(PUKAIIMOHHON
M3MEHYMBOCTHU. [locTpoeHne BaprallMOHHOTO psifia U BapUAllMOHHOW KPUBOIY.

IIpakTnyeckas padora «MyTauuu y Apo30(huiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTnKa Ye10BeKa

Kapnorun uenoseka. MexayHaponHas NMpOrpaMMa MCCIEAOBAaHHSA TIE€HOMA YeEJIOBEKa.
MeTtoapl U3ydeHUs] TeHETUKU YellOBeKa: eHealornyeckuii, OJM3HELOBBIH, IUTOr€HEeTHYECKU,



MONYJIAIIMOHHO-CTATUCTUYECKUN, MOJIEKYJIApHO-TeHeThuueckuil. CoOBpeMEHHOE OIpeAesIeHne
TE€HOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUIIMPOBAHKE, B TOM 4HcCiie ¢ moMmoubio [T11P-
aHanm3a. HacneacTBeHnHblie 3a00ieBaHms YeloBeKa. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YeTIOBEKA.
bone3snu ¢ HacneACTBEHHOM MpeapacroioKeHHOCThI0. 3HAYEHUE MEIUIIMHCKOM TE€HETUKH B
MPEIOTBPAIICHUN U JICYCHWH TeHETHYECKUX 3a00JieBaHMU YelnoBeKa. MeIuKO-TeHEeTHYEeCKOoe
KOHCYJIbTHpOBaHKE. CTBONOBBIC KJIETKHU. [IOHSATHE «T€HETHUECKOTO TPy3a». DTHUECKUE aCMEeKThI
HcCcIeIOBaHUM B 00J1aCTH PEIAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIIETOK.

['eneTnveckue ¢akTOphl MOBBIMICHHONW YYyBCTBHTEIBHOCTH 4YeOBEKa K (DU3UYECKOMY W
XMMHYECKOMY 3arps3HEHHUIO OKpYXKarollew cpenbl. l'eHeTmyeckas NnpeapacnoyioKEHHOCTh
YeJI0BeKa K IaTOJIOTHSIM.

JdemoHcTpanuu

Tabmuupl u cxemsl: «Kapuotun denmoBeka», «MeToapl M3ydYeHHs] TCHETHUKU YETIOBEKAY,
«I'eHeTnueckue 3a001eBaHUS YCTOBEKAY.

IIpakTnyeckas padora «CocTaBieHNE U aHATIU3 POJOCIOBHOWY.

Tema 15. Cenexuusi opranu3mMoB

JloMecTrkanusi U CeJeKUUs. 3apOXKICHHE CEJEKIUMU U JoMecTukanuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxkaeHuss ¥ MHOrooOpasus KyJIbTypHBIX pacTeHui. Ponb cenexuuu
B CO3/IaHMM COpPTOB pacTeHUM U mopond KUBOTHbIX. CopT, mopoja, MmTaMM. 3aKOH
TOMOJIOTUYECKUX PSIOB B HAcieACTBEHHON m3meHunBocty H. WM. BaBunoBa, ero 3Hadenue st
CEJICKIIMOHHOM pabOTHI.

MeTtobl ceneKIMOHHOM paboThl. VICKyCCTBEHHBINH OTOOP: MAacCOBBIA M WHAWBUAYAIbHBIN.
Oranbel KOMOWHAIMOHHON cenekiuu. Vcmpitanue mpou3BoauTeneil mo motoMmctBy. OTOOP MO
TCHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITA TIOTOMCTBA U OTOOP IO T'EHOTHITY C TIOMOIIBIO aHATN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CeJIeKIMOHHOW paboTel. PanuanmoHHbIl H
XUMHYECKH MyTareHe3 KaK WCTOYHMK MyTalid y KyJIbTYpHBIX (OpPM OpPTraHHU3MOB.
Hcnonb30oBaHne TIE€HOMHOIO peNakTUpOBaHMs M MeToJoB pekoMOuHaHTHbIX JHK mns
MOJyYEeHUSI UCXOJHOTO MaTepuaia JJisi CEJICKIHH.

[Tonyuenne mommmIonaoB. BHyTpuBMmoBas ruOpuam3anus. bBIM3KOPOJICTBEHHOE
CKpeIlMBaHue, WK UHOpUIUHT. HepoacTBEeHHOE CKpelnBaHue, Wik ayTOpuAuHT. ['eTepos3uc u
ero mnpuuuHbL. Vcmonb3oBaHwe Terepo3uca B ceneknuu. OrTnanéHHas TUOpUIU3AISL.
[Ipeononenne Oecromus MEXBUAOBBIX THOpUIOB. JIOCTIDKEHMSI CENEKIIMA pACTEHUH W
JKUBOTHBIX. «3€EHAs peGontoyusy.

CoxpaHeHre U U3yYEHHE T€HETUYECKUX PECypCOB KYJIbTYPHBIX PACTEHHH U UX AUKUX
ponuYel s CO3aHUsI HOBBIX COPTOB U THOPUIOB CEIIbCKOXO3SIICTBEHHBIX KYJIbTYp. HM3yyeHue,
coxpanenue u ynpaeieHue 2eHemuyecKUMuU pecypcamu cenbCKOX03AUCMBEHHbIX U NPOMBICI0B8bIX
JHCUBOMHBIX 8 YeNAX YAYUUEHUS CYWECMBYIOWUX U CO30AHUSL HOBLIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcCie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHULL, Nepedosbix udel u
NnepcnekKmueHbIX MexHOoN0U.

JdemoHcTpanuu

[Toptpetsi: H. 1. BaBuinos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. Jlykpauenko, b. JI.
Acraypos, H. bopanoyr, /I. K. benses.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOXKICHUS U MHOTO00Opas3us KyJIbTYPHBIX PACTCHUI,
«3aKOH TOMOJIOTUYECKHX PSJIOB B HACIEACTBEHHON HM3MEHUYMBOCTHY», «METONBI CENEKIIUNY,
«Otnanénnas rubpuan3anus», «MyrtareHesy.



JlabopaTopHas padora «/3ydueHHe cCOpPTOB KyJbTYpHBIX PACTEHMH M IOPOJ TOMAIIHUX
YKUBOTHBIX).

JlaGopaTropHas padora «/3yueHne METOA0B CENEKIIMU PACTEHUI.

IIpakTnueckasi padora «IIpuBuBKa pacTeHHI».

Jkckypeusi «OCHOBHbBIE METOJbI M JIOCTHMIKEHHUSI CENIEKIUN PAcTeHUI M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIHUIO, MJIEMEHHYI0 ()epMy, COPTOUCIIBITATENbHBIH Y4YacTOK, B TEIJIMYHOE
XO035ICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJIOTHA M CHHTeTHYeCKasi OHO0JIOTUs

OOBeKThl, HCHOJb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHbIE M TKAHEBBIC KYJbTYpHI,
MHUKPOOPIaHU3MBI, WX XapaKTepHCTUKA. TpaauuuoHHas OWOTEXHOJNOTHA: XJieOoIedeHue,
MOJIy4€HHE KHUCJIOMOJIOYHBIX MPOJIYKTOB, BUHOJEINE. MUKpoOHoaoruueckuii cuures. OObeKThI
MUKpPOOHOJIOTHYeCKuX TexHoioruil. [IpousBoactBo Oenka, aMUHOKUCIOT U BUTAMHHOB.

Cozpanue TEXHOJIOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYUPOBaHUSI TEHOMOB C LIE€JIBbIO MOJTYYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB, COJIEpKalINX
HE BCTpEYaIoUINecs B MIPUPOAe OMOCUHTETUYECKHE My TH.

Knerounas uHxeHepus. MeToapl KyJIbTypbl KJIETOK W TKaHEH pPACTEHUH M >KUBOTHBIX.
Kpuobanku. ComaTtnueckass ruOpuamu3ainuss U coMaThdeckuil sMmOpuorenes. lcmonb3oBaHue
rallOnJI0B B CEJIEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Fcnonvszoeanue
MOHOKJIOHANbHBIX U NOJUKIOHALHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOZOTBOPEHUE.
PexoHCTpyKIMs SHWIEKIETOK M KIOHMPOBAaHUE MKUBOTHBIX. MeTOJ TpaHCIUIAHTALMM SAEP
KIIETOK. TexHonozcuu 0300po6ieHUs, KYIbMUBUPOBAHUS U MUKPOKIOHANbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI U T€HHasi MHXKeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHpPOBAHUE
pekomOunantHeiX JIHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOM U TEHHOM WHXEHEPUU. ODKOJIOTUYECKHE M OTHYECKHE MpoOJieMbl TeHHOU
HUHXECHEPUH.

Menununckue 6uorexnonoruu. [loctrenomnas nudposast meauimua. [11{P-nuarnoctuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUUECKUI aHAIN3 MPOTeOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Mcmonp30BaHHME CTBOJOBBIX KJIETOK. TapretHas tepamnus paka. 3D-
OuonH>XeHepus: s pa3paboTku  (PyHIAaMEHTAJIbHBIX OCHOB MEIUIUHCKHX TEXHOJOTHIA,
CO3JIaHMsI KOMIUIEKCHBIX TKaHEH COYeTaHHEM TEXHOJOTHH TpPEXMEPHOro OMONMPHUHTHHTA W
ckaddonauHra s pereHus 3a1a4 NepcoHaTU3UPOBAHHON MEIULIUHBL.

Coznanue BEKTOPHBIX BAaKLUMH C LETbI0 oOecreueHUs: KOMOMHHPOBAHHOW 3alllUThI OT
Bo30yauteneit OPBU, ycraHoBiieHHE MOJIEKYJISIpHBIX MeXaHU3MOB (yHKImoHupoBanus PHK-
COJIeprKalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHbIe 3a00JI€BaHUs YEIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabmupt u cxembl:  «Vcnonp3oBaHME  MHUKPOOPraHU3MOB B MPOMBIIIJICHHOM
MpOU3BOACTBEY, «KileTouHas nunxenepus», «l 'eHHast HHXXEHEpUsD».

JlaGopaTopHas padora «l3yueHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «[lonydeHrne MOJIOYHOKUCIBIX IPOTYKTOBY.

IKeKypeust «buoTexHoIorus — BaKHeas Mporu3BOIUTENIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC
Tema 1. 3apoxneHue 1 pa3BUTHE IBOJTIOIHOHHBIX MPeICTABIEHHH B O0HOJIOTHHI



OomonnonHas teopust Y. lapsuna. [Ipennocbuiku BO3HUKHOBEHUS TapBUHU3MA. JKU3HB
Y Hay4Has JearenbHocTs Y. JlapBuHa.

JBuwxyue cunel 3Boitonuu  BuioB no Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
Pa3MHOXKEHHUS OPraHU3MOB, HACJIEJCTBEHHAs W3MEHYMBOCTb, OOprba 3a CyIIeCTBOBaHHE,
€CTECTBEHHBII U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuareTndeckoi Teopuu 3Boionuu (CTI). HeltrpanbHast TeOpUst SBOTIOIIHH.
CoBpemMeHHas 3BONIIOIIMOHHAs OHosIorys. 3Ha4Y€HUE SBOJIOLMOHHON Teopuu B (GOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

JdemoncTpanuu

[optpersl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kriosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, x. Xonaeitn, J. K. benses.

Tabmuupl u cxemsl: «Cuctema xuBoi npuponbl (mo K. Jlunuew)», «JlecTHHIIa KUBBIX
cyuiectB (o Jlamapky)», «MexaHusm (opMUpOBaHUS MPUCIIOCOOICHUH Yy pacTeHud u
#UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxoaxu Y.
Hapsuna», «Dopmbel 60ppOBI 3a cymecTBoBanue», «llopoasr romyOei», «MnHorooOpasue
KyJbTYPHBIX GopM KamycTb», «Ilopoasl JOManTHUX KUBOTHBIX», «CxeMa 00pa3oBaHMsI HOBBIX
BunoB (mo Y. JlapBuny)», «Cxema COOTHOIICHHs IBIDKYIIUX CHI IBOMOLUNY», «OCHOBHBIC
I0JIOKEHUSI CUHTETUYECKON TEOPUH IBOJIFOLIUI.

Tema 2. MuxkposBosonus 4 eé pe3yJbTaTbl

[Monmynsust kak sJaeMeHTapHas eAuHHUNA SBOMIONMH. COBpEeMEHHBIE METOMbI OLIEHKH
TeHEeTUYECKOTO pa3HO00pa3us U CTPYKTYphI MOMyJsaiuil. U3MeHeHne reHooHaa MOMyISIUN KakK
3JIEMEHTApPHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH IeHeTudeckoro pasHoBecus JDk. Xapau, B.
Baitn6epra.

OneMeHTapHble (AKTOpPHl (IBMIKYIIME CHIIBI) SBOJIONHMH. MyTaIlMOHHBIA TMpOIECC.
Kom6unatuHast u3mMeH4YHBOCTh. Jlpeil) reHoB — ciyyaiiHble HEHamnpaBlIeHHbIE W3MEHEHUs
4acToT ayieneid B momyssinusx. Dddext ocHoBatens. Igghexm Oymuvliouno2o copaviuiKa.
CHuoicenue eememuuecko2o paznoobpasus. npudumsl u creocmeus. Illposenenue s¢hgexma
opetigha 2enos 6 Oonvwux u manvix nonyaayusx. Murparuu. W3omsmus  mOMysSIui:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), Onoorndeckas (penpoyKTHBHAS ).

EcrecTBennsiii ot60p — HampaBistomuid ¢daktop s3Bomounuud. PopMbl €CTECTBEHHOI'O
orOopa: NBWXKYIIMHA, CTaOWIM3UPYIOUIMHA, paspbiBaromuil (nu3pynTuBHbI). [TomoBoit or6op.
Bo3HHMKHOBEHME U 3BOJIOLUS COLIMATLHOTO MOBEACHUS )KUBOTHBIX.

[IprcnocoOaeHHOCT, OPraHU3MOB KakK pe3ysibTaT MHKPOAIBOMIONUU. BO3HHKHOBEHHE
pUCIIOCOOIeHUH Yy opraHu3MoB. ApoMopdo3bl U uanoanantauuu. [Ipumeps! npucrnocodieHui
y OpranumsMoB: Mopdomnorndyeckue, Qusnonorndeckre, OUOXUMHUYECKUE, IOBEICHUYECKHE.
OTHOCHUTENBHOCTh MPUCIIOCOOIIEHHOCTH OPraHU3MOB.

Bun, ero kputepuu u crpykrypa. BumoobpazoBaHue kak pe3yJabTaT MHUKPOIBOIIOIUH.
W3onauuss — ximroueBoil (axkrop BumooOpazoBanus. I[lytm u cmocoObl BUI00Opa30BaHMS:
ajsionaTpuieckoe  (reorpauyeckoe), CHMIATPUUECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monumonauzauus, rudbpuanszans). JmuTeIbHOCTh BOTIOUOHHBIX TPOLECCOB.

Mexanu3mbl HOPMHUPOBaHKS OMOJIOTHYECKOTO Pa3HOOOpasHs.

Ponp  3BONIONMOHHOM OuoONOrMM B  pa3pabOTKe HAay4YHbIX METOAO0B COXpaHEHHUs
6uopazHooOpasus. MUKPOIBOMIONUS W KOIBOJIOLUS TMApa3sHUTOB M HMX X035€B. MeXaHU3MbI
(hopMUpOBaHHS YCTOWYMBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

[Hoptpetsr: C. C. YerBepukos, . Maiip.



Tabnuuel 1 cxembl: «MyTalMOHHAs U3MEHUYHUBOCTBY, «IlomyauoHHas CTPYKTypa BUIIA»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «IBHXKyIIME CHIJIBI  DBOJIOLUNY,
«OKosornyeckas M30JSALMS TMOMyJISUil ceBaHCKOM ¢openn», «['eorpaduyeckas wuzomALus
JUCTBEHHMIIBI CHOUPCKOM U JTUCTBEHHHIIBI AaypcKoii», «[lomyasimoHHbIe BOIHBI YHCIEHHOCTH
XMITHUKOB U KepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CyLICCTBOBAHUEY, «npycTrpuanbHbli MEJIaHU3M», «Kussie HCKOIIa€MBIE»,
«ITokpoBUTENbCTBEHHAs OKpacka KHBOTHBIX», «lIpeaympexnaromias okpacka 3>KUBOTHBIX),
«Dusnonoruueckue agantauumy, «lIpucnocobieHHOCTh OPraHUu3MOB U €€ OTHOCUTEIBHOCTHY,
«Kputepun Buna», «Bunsl-aBoitHukm», «CTpykTypa Buza B npuponae», «CrocoObl
BujooOpazoBanus», «l'eorpaduyeckoe BHmoOOpazoBaHue TPEX  BUAOB  JIAHABIILICH,
«OKoyoruyeckoe BUI000pa3oBaHue BHUAOB cUHULY, «llomummounsl pacrenuit», «KamyctHo-
peAeUHbIi THOPUIY.

Ob6opynoBaHue: repdbapuy pacTeHHU, KOJUIEKIIMM HACEKOMBIX, dydesia NMTHUI] U 3Bepei ¢
MpUMEpaMy pa3IMYHBIX MPUCTIOCOONICHUH, Yydena MTULl U 3Beped pa3HbIX BUAOB, repOapuu
pacTeHuii OJIM3KUX BUJIOB, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMU.

JlabopaTopHasi padora «BrIsiBiIeHHE N3MEHUNBOCTH y 0COOCH OJTHOTO BUIA».

JlaGopaTtopnas pabora «IIpucrnocobieHuss OpraHM3MOB U HUX OTHOCHTENbHas
11e71eco00pa3HOCThY.

JlaGopaTopHas pa6oTa «CpaBHEHHUE BUIOB IO MOP(OIOTHISCKOMY KPUTEPHIOY.

Tema 3. Makpo3Boiouus U eé pe3yabTaThbl

Meroab! u3yueHus Makpo3BoJonuy. [lareoHTonornueckue MeToabl M3y4eHUs SBOIIOLNH.
Iepexoaubie GopMbl U GUIIOTEHETUYECKHE PSIIbI OPTaHU3MOB.

Bbuoreorpadpuyeckne meronsl wu3ydeHus osBoironmu. CpaBHeHue ¢Gopsl U (QayHbI
MaTepUKOB U OCTpoBOB. buoreorpaduueckue odnactu 3eminu. Buabl-oHIEMUKH U PETTUKTHI.

DOMOpPHOIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKUE METOAbI U3YUYCHHS SBOJIIOIHH.
I'enernueckue MeXaHHU3Mbl IBOJIIOLMU OHTOI€HE3a M IOSBIEHMS 3BOJIOLUOHHBIX HOBIIECTB.
['oMosiornuHele ¥ aHaIOrMYHbIE OpraHbl. Py uMeHTapHble opraHbl U aTaBU3Mbl. MoJIEKyJISIpHO-
reHeTU4YecKue, OHOXMMHUYECKHEe U  MaTeMaTHYecKue METOAbl HU3YYEHHUS  SBOJIIOIMH.
I'omonoruunsie rersl. CoBpeMeHHbIE METO/IbI IIOCTPOEHUS (PUIOTC€HETUYECKUX IEPEBHEB.

XpPOMOCOMHBIE MyTalli1 U SBOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMEpHOCTH (TIpaBwWia) dBOMONMU. [Ipunyun  cmeHvl  QYHKYULL.
HeoOpaTtumocTs 3Bomonnn. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB 3BOJIIOLIUU.

JdemoHcTpauuu

[optpetsi: K. M. bap, A. O. Kosanesckuii, ®. Mromnep, O. I'ekkens.

Tabmuie! U cxeMbl: « DUIOTCHETUYCCKUH P JIOMIAIN, «APXEONITEPUKCY, «3BEPO3yOhIe
amepb», «Creronedansy, «Punnodure», «CemeHHble ManopoTHUKW», «buoreorpaduueckue
30HbI 3emun», «[peiid konTMHEHTOBY», «Penuktbly, «HawanpHble ctaauu >MOpPHOHAIBLHOTO
pa3BUTUS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHBIE W  AHAJOIMYHBIE  OpraHbl»,
«PynumenTs», «ATaBU3MBD», «XpOMOCOMHBIE HAOOpHI ue€lIOBEKa W IIMMIIAH3e», «lJaBHBIE
HaIpaBJIEHUs SBOTIONUNY, «OO0IIHE 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUIEKIUHM, repOapuu, MYJSDKA HCKOMNAeMbIX OCTaTKOB OpPraHHU3MOB,
MYJISKH TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PyJAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HaCEKOMBIX.

Tema 4. IIpouncxoxaeHue U pa3BuTHe )KU3HU HA 3emJie

Hayunbie THIOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emie. AOWOTeHEe3 W TaHCIEePMUs.
JloHay4HbIe TPENCTaBICHHUS O 3apOXKACHUU >KU3HU (KpealmoHW3M). ['umore3a MOCTOSHHOTO



caMo3apOo>KJIeHUs KU3HU U €€ onposepxkeHue onbitamu @. Penu, JI. Cnannannanw, JI. ITactepa.
[IpoucxoxaeHne KU3HU U ACTPOOUOIIOTUSI.

OcHoBHbIE ATanbl HeopraHuueckoi »Boonnu. [1nanerapHas (reosiornyeckas) BOJIOLHNS.
XumHuuecKkasi 3BOJIONMs. AOHOreHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonuMepoB u3 MoHoMmepoB. KoanepBarHas
runore3a A. M. OmnapuHa, rumote3a nepsuuyHoro OynboHa JIk. XomzaeiHa, reHeTHyecKas
runoreza I'. Mémnepa. Pubosumbr (T. Yex) u rumoreza «vupa PHK» V. T'mnbepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHUE NTPOTOKIIETKH.

Hcropus 3emnnm u metonsl €€ wusydeHus. lickomaemble OpPraHM4ecKUE OCTAaTKH.
I'eoxpononorust u e€ wmerompl. OrtHocuTenpHass W aOCONIOTHAsE  T€OXPOHOJOTHSL.
['eoxpoHonoruyeckas mKana: 30Hbl, 3pbl, IEPUOJIBI, STIOXH.

HayvanbHble 3Tansl oprannyeckoi ssomonuu. [losBiaeHre u 3BOIIOLUSA NEPBBIX KIETOK.
OBomonust MeTabonu3ma. Bo3HukHOBeHHE mepBbIX 3kocucTeM. CoBpeMEeHHble MHMKpPOOHBIE
OMOTVIEHKM Kak aHajor mepBeIXx Ha 3emse coodbmectB. Crpomaronutsl. llpokapuoTel u
3YKapHOTBHI.

[TpoucxoxaeHne sykapuor (CUMOMOTEHE3). DBOJIOIMOHHOE TMPOHUCXOXKICHHE BHUPYCOB.
[IponcxoxkaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHME  OCHOBHBIX  TIpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHbBIE 3Talbl ABOJIIOLMU BbICHIUX pacTeHUid. OCHOBHbIE apoMOpP(O3bl pacTEHHI.
Brixon pactenuit Ha cymry. IlosiBlieHHME CHOPOBBIX PAaCTEHHM W 3aBOEBAHME HMHU CYIIW.
CemeHnnble pacTenus. [IponcxoxkaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tambl 3BONIONMU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(03bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — NOSBICHHE COBPEMEHHBIX THIIOB. [lepBble XOpI0BbIE
KUBOTHBIC. JKU3Hb B BOJIC. DBOMIOIMUS MMO3BOHOYHBIX. [IporcxoxaeHne ampuOnuidi U penTUiIHil.
[Ipoucxoxxaenune miekonurarommx u ntul. [lpunnun xiroueBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU Y I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

PazButue xxu3Hu Ha 3emIie IO 3paM U MEpUoAaM: apxeu, MpoTepO30i, Maaeo30il, ME3030H,
KaitHo30#. OOmas xapakTepUCTHKAa KIMMara M TeOJIOTHUYECKUX TpoieccoB. [losBiaeHue wu
pacLBeT XapaKTEpHBIX OPraHU3MOB. YTJIe0OOpa30BaHHE: €ro YCJIOBUS M BIMSHHE Ha Ta30BbIH
cocTtaB atMochepsl.

MaccoBble BBIMHUpaHMsI — IKOJIOTMYECKHE KpU3HCHI Ipouuioro. [IpuunHbl U cienctBus
MaccoBbIX BbIMHpaHuil. COBpEMEHHBIM 3KOJOTHYECKH KpH3HC, ero ocoOeHHocTH. [Ipobnema
COXpaHeHMs OMopa3HooOpasus Ha 3emile.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHuMNel kiaccudukanud OpraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsr: @. Pean, JI. Cnannanuanwu, JI. [Tactep, M. . Meunukos, A. 1. Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumet 1 cxembl: «Cxema ombita @. Penuy, «Cxema onbita JI. [lacTepa mo u3yueHUto
camo3apoxeHus xu3zHm», «Cxema omnbita C. Muepa, I'. FOpu», «3rtanel HeopraHudeckon
sBoNIOLIMMY, «I'eoxpoHosornyeckas mkana», «HadanbHble 3Tanbl OPraHUYECKON 3BOJIIOLUNY,
«Cxema o00pa3oBaHUsl DJyKapuoT MyTéM cuMOHOreHe3a», «CucremMa >KUBOW HPUPOABD,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHuit», «PuHMOMUTHY), «OIHOKIETOUHBIE
BOJIOpOCIIN», «MHOTOKIETOUHbIE BoOAopociany, «Mxwm», «llamoporHukmn», «lomoceMeHHbIE
pactenus»», «Opranbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTUSA JKUBOTHOIO MHpay,
«ApoMop¢o3bl  KHUBOTHBIX», «IIpocteiimme», «KumeunononoctHsley, «Ilmockue dvepBu»,



«UHneHucroHorue», «PbI10B, «3€eMHOBOJIHBIEY, «IIpecmbikarouecs», «Ituuen»,
«Muekonuraronuey, «Pa3Butme KM3HM B apXeWckoul opey», «Pa3Butme KU3HH B
MPOTEPO30MCKON 3pey, «Pa3BUTHE KU3HM B MNaJ€030MCKOM 3pe», «Pa3zBuTme XU3HU B
ME3030MCKON 3pe», «Pa3BuTHe KWU3HM B KalWHO30MCKOW dpe», «CoBpeMeHHass CcucTeMa
OpPraHUYECKOTO MUPA».

OOGopynoBaHue: repOapuu pPACTEHUN pa3IUYHBIX OTMAETOB, KOJUICKIIMA HACCKOMBIX,
BJIQXKHbIE IpernapaThl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHX, CKEJIEThI
MO3BOHOYHBIX JKUBOTHBIX, 4yuyeja NTUL U 3BEpeH, KOJUIEKUMU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOIIAEMBIX, MYJISDKA OPraHUYECKUX OCTaTKOB OPIaHU3MOB.

BupryanbHasa jgaGoparopHasa pabGora «MoaenupoBanue onbiToB Muinepa—tOpu 1o
M3Y4YEHHUI0 a0MOT€HHOTO CHHTE3a OPraHUYECKUX COCTMHEHHUM B TIEPBUYHON aTMOChepey.

JlaGopaTtopnas pabora «l3ydyeHHMe W ONHCAHME HCKOMAEMbIX OCTaTKOB JAPEBHUX
OpPraHU3MOB.

IIpakTnyeckas padora «l3yueHue ocoOEHHOCTEH CTPOEHMSI PACTEHHUH pa3HbIX
OTJIEJIOBY.

IIpakTuueckas padora «l3yueHue ocoOOEHHOCTEH CTPOSHUS TO3BOHOYHBIX YKUBOTHBIX).

Tema S. IIpoucxoxkaenue 4ejJ0BeKa — aHTPONOreHe3

Pa3nensl n 3agaun aHTpONoa0ruu. MeTobl aHTPOIIOIOT HH.

CraHOBJIEHHE MPEACTaBICHUI O MPOMCXOKIECHUHM YEJOBEeKa. PenuruosHble BO33pEHHUS.
CoBpeMeHHbBIE HAy4YHbIE TEOPUH.

CxoactBo uenoBeka € KUBOTHbIMU. (CHCTEMAaTHYECKOE TMOJOKEHHE YEJOBEKa.
CBunerenbcTBa CXOACTBA 4YEJIOBEKA C HKMBOTHBIMH: CpPaBHHUTEIBHO-MOP(OIOTHYECKHE,
sMOpHosoTUYecKkue, (HU3NOJIOTO-OMOXUMUYECKHE, ToBeAeHUYecKne. OTIUuus YeloBeKa OT
KUBOTHBIX. [IpSIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HAM IPHU3HAKOB. Pa3BuTHE roJI0BHOrO
MO3ra U BTOPOH CUTHAJIBHOW CUCTEMBI.

HBwxymue  cwibl  (pakTopbl) — aHTpOINOreHe3a:  OMOJIOTMYECKHE,  COLMAJIbHBIE.
CooTHolieHrne ONOIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHbIE CTaJuM aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsHBI (IPOKOHCYJIBI)
U paHHHE TOHTHBI — O0IIMe MPEIKH YeJIOBEeKOOOPa3HbIX 00€3bsiH U JI0CH. ABCTPATIONUTEKN —
JIBYHOTHE NpeAKu Jroaei. YenoBek yMmenblid, epBble M3rOTOBIEHUS opyaui Tpyzna. Uemosek
IPSIMOXOJISIIAIA 1 TIEPBBIN BBIXOJ Jtoziel 3a mpenensl Adpuku. YenoBek reinensoeprekuii —
001Inii TPeaOK HeaHAePTaIbLCKOTO YEJIOBEKA U YEJIOBEKa Pa3yMHOTO. YeloBeK HeaHIepTaTbCKUI
KAaK BUJ JIIOAEH XOJOJHOTO KiMMarta. YemoBeK pa3syMHbI COBPEMEHHOIO THIA, IEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneoreneTuka u najaeoreHOMUKa.

OBOJIOIUS COBPEMEHHOI'O uejoBeKa. ECTeCTBEHHBIN OTOOp B MOIMYJALMAX YEIOBEKA.
MytaunonHsli poniecc U noaumMopdusm. [lonynsuuoHHble BOJIHBL, Apeiid TeHOB, MUTpaLUs U
«3(pdexT ocHoBaTENA» B MOMYIALUAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbime pacel: eBporeougHas (eBpazuiickas),
aBCTpaso-HEerpouHasl (9KBaTOpUAJIbHASI), MOHIOJIOWHAs (a3uMaTCKO-aMepuKaHckas). Bpems u
IyTH paccelieHus ueloBeka 1o IaHeTe. EnuHCTBO uyenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOieHHOCT,  uejgoBeKa K  pa3HbIM  YCIIOBUSIM
OKpy’Karouiei cpensl. BiausHue reorpaduueckoit cpeisl U japeiida reHoB Ha MOPQOIOTHI0 U
(U3NOIOTHIO YeIOBEKa.

MexaucuurinHapHble  METOAbl B (U3MUECKOM (OMOJIOTMYECKOW) aHTPOTOJIOTUH.
OBOJIIOLIMOHHAS] AHTPOIOJIOTHS M TAJIEOAHTPOIIOIOTUS YEIOBEUECKUX MOITYJISIIIHI.



buocouuaneHble  HWccienoBaHUS ~— MPUPOABI  4YeloBeka.  VccienmoBaHWe — KOPBOJIOLMU
OMOJIOrMYECKOI0 U COLMATBHOIO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpetsr: Y. Hapsun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.

Tabmumet W cxeMbl: «MeTOIbl  aHTPOMOJIOTUM», «[OJOBHOW MO3r 4YemoBeKay,
«UYenoBexkooOpa3Hbie 00€3bsHBDY, «CKEJIEeT 4YelnoBeKa M CKeJeT MHUMIaH3e», «PyIuMeHTHl U
aTaBU3MbD», «JIBIDKyIIME CHJIBI aAHTPOIOreHe3a», «IBOJIOLMOHHOE JPEBO UEJIOBEKay,
«ABcTpanonurek», «4enoBek yMenbli», «HenoBek NpAMOXOIAIuin», «/[eHncoBCKUil 4eToBeK»
«Heangepransupy», «KpomanboHip, «lIpenku uenoBeka», «ITambl 3BONIOLUU YEIOBEKa,
«Pacepl yenoBekay.

O6opynoBaHue: MyJISKM OKaMEHEJIOCTEH, IPEIMETOB MaTepUalbHON KyJIbTYpbl IIPEIKOB
yenoBeka, penpoaykiuu (dotorpaduu) KapTUH C  MHUGOIOTHYSCKUMH M OUOICHCKUMH
CIOKETaMH MPOUCXOXKACHUS YelloBeKa, poTorpaduu HaXOMO0K UCKOMAEMbIX OCTATKOB YEIIOBEKa,
CKeJIET YeJIOBEeKa, MOJIeTb Yepera 4YeloBeKa M Yeperna IIMMIIaH3€, MOJIeIh KUCTH YeJIOBeKa U
KHCTHU IIMMITaH3€, MOJIEIIU TOpCa MPEJIKOB YEIOBEKa.

Jlaboparopnasi pabGora «M3yueHune o0OCOOCHHOCTEW CTPOCHHS CKeJleTa 4YeIOBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM.

IIpakTnyeckas padora «/3yueHne 7KOJIOTHUECKUX aJaNTallui YEIOBEKAy.

Tema 6. OJxojorussi — Hayka O B3aHMOOTHOIIEHHMAX OPraHuU3MOB U
HAJ0PraHUu3MEeHHBIX CHCTEM C OKPY:Kalollei cpeaoi

3apoxkaeHue W pasBuTHe dKojoruu B Tpyaax A. ['ymbombara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3agaum skonoruu. CBs3b
SKOJIOTHHU C JPYTUMHU HAYKAMH.

Metonsl skonoruu. [loneBbie HaOMIOAEHHUS. DKCIEPUMEHTHI B AKOJIOTMU: MPUPOAHBIE U
naboparopHble. MoenupoBaHue B KOJIOTUU. MOHUTOPUHT OKpY KAIOIIEeH Cpebl: JOKAIbHBIMH,
PErnoHaNbHBIN U TTI00aTbHBIN.

3HayeHUE SKOJOTMYECKUX 3HAHUHM IS 4yeloBeKa. DKOJOTMYECKOE MHUPOBO33PEHHUE Kak
OCHOBa CBA3€H YeJIOBEUECTBA C MNpUponoH. POpMHpOBAaHME SKOJOTHYECKOW KYJIbTYypbl W
3KOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JdemoncTpanuu

[optpetsi: A. I'ymbonsar, K. @. Pynse, H. A. CeBeprios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Paznenst skonorum», «MeTtoasl sxomoruny, «CxeMa MOHUTOPUHTA
OKPY’KaloIIeH cpeabh».

JlabopaTtopnasi padora «/3yueHne METOJI0B SKOJIOTMUECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl U cpea 00MTAHUSA

Dkonoruueckre (GakToppl W 3aKOHOMEpHOCTH MX JeictBus. Knaccudukanus
JKOJIOTHUECKUX  (akTopoB:  abuoTHyYecKue, OWOTHYECKHEe, aHTpomoreHHele.  OOmue
3aKOHOMEPHOCTH JACUCTBUS 3KoIornyeckux paxtopon. [Ipasuno munumyma (K. [lnpenrens, 1O.
JIu6ux). TonmepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

AbuoTtnueckue dakTopbl. CBET Kak dKoJOTHUeCKHuil Gaktop. [lelicTBUE pa3HBIX y4acCTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TPYNIbl PACTEHUW M JKUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CurnanpHas posb cBera. doTonepruoausm.

Temnepatypa kak skonoruueckuil ¢akrop. [leiicTBue TemmepaTypbl Ha OpraHU3MBI.
[TolikumoTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.



Bnaxxnocte kak skonorumueckuit ¢akrop. IlpucnocoOneHus pacTeHU K MOIAEpPKAHUIO
BonHOro Oananca. Kiaccudukamms pacTteHMid 1O OTHOIIEHHIO K Bojge. IlpucnocoOnenus
KUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOMTaHMSI OpraHU3MOB: BOJIHAs, HA3€MHO-BO3[YIIHAs, MOYBEHHAs, TTyOWHHAas
MOJIOYBEHHAs, BHYTpUOpPraHM3MeHHas1. DU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWUTaHHS
opranu3moB. [Ipucnoco0aeHst OpraHu3MoB K KU3HU B Pa3HbIX cpeaax.

buonornueckue putmel. BHemnne u BHyTpeHHHE pUTMbI. CyTOUYHBIE U TOJAUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN KU3HU.

XKuznennsie Gopmbl opranusmoB. [lonstue o xusHeHHoi (opme. KuzHeHHbIE (HOPMBI
pacTeHMii: JepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOIOJETHHE TpaBbl, OJHOJETHHE TPAaBBI.
KuznenHnble QOpPMBI KUBOTHBIX: THUAPOOMOHTBI, T'€OOMOHTHI, a’pOoOHOHTHL. (coOeHHOCTU
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTMYECKMX  B3aMMOJEHCTBHMHA:  KOHKYpEHIIMSA,
XHMITHIYECTBO, CUMOMO3 1 ero ¢opmel. [lapasutusm, Kooneparus, MyTyaln3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxyjeOHuM4ecTBO). Herpoduueckue B3auMoaeWcTBUA — (TOMHYECKUE,
dbopuueckue, padbpuueckue). 3HaueHHEe OMOTHYECKUX B3aMMOJEHCTBHM ISl CYIIECTBOBAHUS
OpraHU3MOB B cpefie ooutanus. [[puHIUT KOHKYPEHTHOTO UCKITIOUEHUS.

JdemMoHcTpanuu

Tabmuiel u cXeMbl: «Koornueckue GaxTopel», «CBETOBOM CHEKTP», « IKOJIOTHUECKUC
TPYIIBI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « TeMI0KpOBHBIE JKUBOTHBIEY», «XOJOAHOKPOBHbBIE
KUBOTHBIEY», «DUNOIOTHYECKUE aJanTallii KUBOTHBIX», «Cpelnbl OOWTaHUS OPTraHU3MOBY,
«buonoruyeckue puT™MbDy, « KuzneHusie GopMbl pacTeHU», « Ku3HEeHHBIE (POPMBI JKUBOTHBIX),
«9JKocUCTeEMa IIMPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMa XBOMHOro Jjecay, «Llemu nutanus»,
«XumanaectBoy, «Ilapasutuszmy», «Korkypenmus», «Cumonosy, «KommeHcaauzm.

O6opynoBanue: Tepbapuu pacTeHUW U JKUBOTHBIX, HPUCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  SKOJIOTHYECKHX  (AKTOPOB, TIepOapuu  CBETONIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOWBBHIC, TCHEIIOOWBBIE W TEHEBBIHOCIMBBIE KOMHATHBIC
pacTeHusi, repOapuM U KOJUIEKIIMHU TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YyCTONUMBBIX
pacTeHuid, uydena MNTUIl M 3Bepeld, repOapuul pacTeHHi, OTHOCSIIUXCS K TUTpopUTaMm,
KcepopuTam, Me30(pUTaM, KOMHATHBIE pACTEHUS MAHHBIX TPYII, KOJUIEKIIMU KUBOTHBIX,
OOHUTAIOMMX B Pa3HBIX Cpelax, repOapuu M KOJUICKIIMU PACTEHUH M KHBOTHBIX, 00JIATAIONINX
YyepTaMyu MPUCIIOCOONIEHHOCTH K CE30HHBIM HW3MEHEHUSIM YCIOBUH JKHU3HM, repbapuu u
KOJUIEKIIUA PACTEHUH W >KUBOTHBIX PA3JMUYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH IKHUBOTHBIX,
YUYacCTBYIOLIUX B PA3IMUHBIX OMOTHYECKUX B3aMMOACHCTBUIX.

JlaboparopHasi padora «BrisiBieHne npucrnoco0ieHuii OpraHu3MOB K BIUSHHUIO CBETaY.

Jlabopatopnasi padGora «BbisiBIeHHE TNPUCTOCOOJICHUN OPraHU3MOB K BIIUSHHUIO
TEMIEPATYPbI».

JlaGopaTtopnasa padoTra «AHaToMHYecKHEe OCOOCHHOCTH pAacTeHUHl U3 pa3HbIX MECT
oOuTaHUM.

Tema 8. Jxos0rus BUAOB U NOMYJISAIUIA

DKOJIOTHYECKHE XapaKTepUCTUKH momyssiiuu. [lomynauus kak Ouonoruueckas cCUCTeMa.
Pone HeogHOpOAHOCTH cpelibl, (PU3HYECKHX OaphbepoB M OCOOCHHOCTEH OHOIOrMH BUIOB B
(hopMHUPOBAHUY TIPOCTPAHCTBEHHOM CTPYKTYpHI MOy ianii. OCHOBHBIE MMOKa3aTeNH MOMYJISIHN:
YHUCIIEHHOCTb, IUIOTHOCTh, BO3PACTHAs M TOJOBas CTPYKTypa, POXKIAAEMOCTb, NMPUPOCT, TEMII
pocTa, CMepTHOCTb, MUTPALIHSL.



OKojorudeckas CTpykTypa nomyssiuuu. OLeHKa YHUCIEHHOCTH Nomyisuuu. J(nHamuka
HOMYJISIIMK U €€ peryssiius. buotnuecknuil noreHuman nonyasauud. MoaenupoBaHue TUHAMUKU
nonyisuu. Kpuble pocra uunciaeHHOCTH mnonyisiuuu. Kpuble BbDkuBaHuUS. Perymsanus
YUCIIEHHOCTU TMOMYJISIIUMA: poiib (aKTOPOB, 3aBUCSIIMX M HE 3aBHUCAIIUX OT IJIOTHOCTH.
DKoJoru4eckue crpareruu BuaoB (r- u K-ctparerun).

[lonartue 00 »skoyormueckoil Hume Buma. MectooOuTanue. MHOromepHasi MOJEINb
skonornyeckor Humm Jx.M. XarunHcona. Pa3mepsl skonorndeckoil HumM. [loreHnnansHas u
peaIn30BaHHAS HUILIH.

Bun kxak cucrema nomymisauuil. Apeansl BUAOB. BBl M MX JKM3HEHHBIE CTpaTErvu.
DKOJIOTHYECKUE IKBUBATICHTHI.

3aKOHOMEPHOCTH TOBEIEHUS U MUTpalil >KUBOTHBIX. buojorndyeckue WHBa3UU
Yy’KEpPOJHBIX BUOB.

JdemoncTpanuu

IToptper: Jx. M. XarunHCOH.

Tabmuis! ¥ cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU Momyasuun», «IIpoctpancTBenHas
CTpPyKTypa mnonyisauun», «Bo3pactHele nupamuael nomyiasuun», «CKOpPOCTh 3aceieHust
MOBEPXHOCTU 3eMJIM pPa3Iu4HbIMH OpraHuzMamu», «Mopenb skosornuecko Humm Jlx. U.
XaTYMHCOHAY.

OO6opynoBanue: repOapuu pacTCHHA, KOJUICKIIUN KHBOTHBIX.

JlabopaTropnasi padora «[IpucrnocoOneHus ceMssH pacTeHUN K pacCeICHUION.

TeMa 9. DK0JI0rHA CO00MIECTB. JKOJOTHYEeCKHE CHCTEMBI.

CoobmecTBa opranu3zMoB. buoreHo3 u ero cTpykrypa. CBsi3u MexXIy OpraHu3MamMH B
OuoLeHo3se.

OxocuctemMa Kak OTKpweiTas cucrema (A. JIk. Tencnum). DyHKIHOHAIBHBIE OJIOKH
OpPraHU3MOB B SKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHHU.
Tpodudeckue nenu u cetu. Aduorndeckue O0J0Ku 3KkocucTeM. [10UBBI U WITBI B 9KOCHUCTEMAX.
KpyroBopoT BelecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeIH 3KocucTeMbl. buomacca u npoaykius. DKoJ0rH4ecKre MHpaMubl
yucel, OMomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmporixu. @aykmyayuu. HanpapieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKleccuu. llepBUuHblE M BTOPUYHBIE CYKIIECCMM M HX
NPUYUHBL. AHTPOTIOTEHHBIE BO3JEUCTBHS Ha Cykneccuu. KimmakcHoe — COOOIIECTBO.
buopaznoobpasue u moaHOTa KPYroBOPOTa BEUIECTB — OCHOBA YCTOMUHMBOCTH COOOIIECTB.

[Ipuponnble 3KOCHUCTEMBL. JKOCUCmEMbl 03EP U peK. DKocucmemvl Mopell U OKEeaHos.
Orocucmemvt myHOp, 1€co8, cmeneti, NyCMulHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocuctema. ArpouneHo3. Pasnmuuus wmexay
AQHTPOIIOI€HHBIMU U MPUPOIHBIMU SKOCUCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'opojckas ¢uopa u dayHa.
Cunantponu3anusi ropojckoii  ¢ayHbl. buomormdueckoe ©  XO3MHCTBEHHOE 3HAYCHHE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJIEUCTBUH  OpraHU3MOB B
sKocucTeMax. Ponb Kkackaonoeo s¢ghgexma u 6u006-30upukamopos (Kioyegvix 6udo8) 6
Qyukyuonuposanuu  dxocucmem. llepeHOC DHEPTUUM W BEIIECTB MEXKIY CMEXKHBIMU
SKOCUCTEMAMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJALMHA MW 3KOCUCTEM B  YCIIOBHUSX
€CTECTBEHHBIX M AHTPONOT€HHBIX BO3JACHCTBUN.



Mexanusmbl  8030elicmeus  3aepA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToq0I0Tus MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIOTEHHBIX IKOCUCTEM.

JdemoncTpanuu

[optper: A. Ix. Tencnu.

Tabmunp! u cxeMmbl: «CTpyKTypa OMOLIEHO03a», « DKOCUCTEMA IIUPOKOIMCTBEHHOTO JIECay,
«9JKocucTeMa XBOMHOTO Jiecay, «DyHKIHMOHAbHBIE TPYNIbl OPraHU3MOB B OJKOCHUCTEME),
«KpyroBopor BemiectB B 3Kkocucteme», «llemm mnuTaHus (macTOWINHAs, JETPUTHAS)»,
«IKOJOTUYECKasl MUpaMKJIa YUCEID, « DKOJIOTHYECKas MUpaMuia OMoMacchl», « IKOJIOrHIecKas
nupamuna sHeprum», «OOpazoBanue Oomnorta», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca Moclie moxapa», «IKocucTema o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
SHEpruu B arporeHosey, «IIpumepsl ypooskocuctem».

OO6opynoBanue: repOapuy pacTeHU, KOJUICKIIUU HACEKOMBIX, Yydelia MTHUIl U 3BEpei,
repOapuu KyJIbTypHBIX U JUKOPACTYINX PACTCHUH, aKBApUYM KaK MOJIEITb YKOCHCTEMBI.

IIpakTuueckasi padora «/3yuenue u onrcanme ypoOoIKOCHCTEMBD».

JlaGopaTopHas pa6ora «l/3yueHue pazHoOOpa3usi MEIKUX MOYBEHHBIX YICHUCTOHOTHX B
Pa3HBIX SKOCHCTEMAX).

IKCKypens «IKCKypcHs B TUIUYHBIN OuoreoneHos (B ayOpaBy, Oepe3HSK, €JIbHUK, Ha
CYXOJIOJIbHBIN WJIM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKeKypeus «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanpHast IKkocucTeMa

buocdepa — obmeruianerapHas o0ojiouka 3eMITd, T/Ie CYHISCTBYET HJIM CYIIeCTBOBaja
KU3HB. PazButHe npencrapinenuii o onocdepe B Tpyaax O. 3tocca. Yuenue B. U. Bepranckoro o
ouocgepe. O6mactu 6uocteps u e€ coctas. JKuBoe BemiecTBo 6uochepsl U ero PyHKIHH.

3aKOHOMEPHOCTHU cyIecTBoBaHUs 6uocgepbl. OcobeHHocTH OHOChephl Kak r100aIbHON
sKocucTeMbl. JlnHamuuyeckoe paBHOBecwe B  Ouocepe. KpyroBopoTbl Bemects
OHoreoXMMHYECKHe HUKIIBI (yriepoaa, a30Ta). PUTMHUHOCTD sBIIeHUH B 6uocdepe.

3onanbHOCTH Ouochepsl. [lonarue o Guome. OcHOBHBIE OMOMBI CYIIM: TYH/pA, XBOHHbBIE
Jeca, CMELIaHHble U HIMPOKOJIMCTBEHHBIE JIeca, CTEH, CAaBaHHBI, ITyCTHIHH, TPOIIMUECKHUE Jieca,
BBICOKOTOPBS. Kitumar, pacTUTeIbHBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpyktypa W QYHKOUS O>KHBBIX CHCTEM, OIICHKAa HX PECYpCHOTO IIOTEHIHAla |
ouochepHbIX QyHKIIHM.

JdemoncTpanuu

[optpetsl: B. 1. Bepuanckuii, 3. 3rocc.

Tabmuups! u cxemsl: «I'eocheprr 3emnny», «Kpyrosopor azora B nmpupone», «Kpyrosopor
yraeposaa B npupojae», «Kpyrosopot kucinopoaa B npupoae», «KpyroBopor Boasl B mpupoie»,
«OcHoBHble OuOMBI cymm», «Kiumatnueckue mosca 3emum», «TyHapay, «Taiiray,
«Cmemannbii  sec», «llupokonuctBennsiit secy», «Cremb», «CaBanHa», «llycThiHY,
«Tponnuecknii nec».

O6opynoBanue: repOapuy pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YestoBeKk U OKpy:KalOIas cpeaa

DKOJOTUYECKHEe KpHU3WChl M WX NpUYUHBL BoszneiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHHE BO3AYIIHON cpeapl. OxpaHa Bo3ayxa. 3arpsisHEHHE BOJHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpymienue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3mMeHeHue KiinMara.



AHTpOIIOTEHHOE  BO3JICHCTBHE HA pACTUTENbHBIA H KHBOTHBIM wmup. OxpaHa
PACTUTENHFHOTO U KUBOTHOTO MHUpa. OCHOBHBIE MPUHITUIIBI OXPaHbl IPUPOIbl. KpacHbie KHUTH.
Oco60 oxpansiembie npupoaubie Tepputopuu (OOIIT). boranuveckue caapl ¥ 300JI0THYECKUE
HapKH.

OcHOBHBIE TIPHUHIIUIIBI YCTOMYMBOTO PAa3BUTHUS YEIOBEUECTBA U MPHUPOABI. ParmonanbHOe
NPUPOAONOIL30BAHUE M  COXpaHeHHE OuoJorMuecKkoro pasHooOpasus 3emun. OOmme
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHUECKUX KpU3HcOoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €0 BEpOSITHbIC TOCIEACTBHS.

Pa3BuTHe METOJOB MOHHMTOPHUHIA PAa3BUTHUS OMACHBIX TEXHOTEHHBIX MPOLIECCOB.
Cucmemmuvie ucciedosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNHOCOOHOL
anepeemuxke. buonocuueckoe paznoobpasue u douopecypcol. Hayuonanvnvle ungopmayuonmwvie
cucmemvl, obecneuugaroujue 00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOEIbHLIX U008 U
akocucmem. OCHO8bL IKOpeabUIUmMayuu SKOCUCmem U cnocobo8 6opvobl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpykyusa MopcKux u Ha3eMHbIX IKOCUCTEM.

JdemMoHcTpanuu

Tabmuupl w  cxembl: <«3arpsisHeHne arMmocdepb», «3arps3HeHue THAPOChHEphD»,
«3arpszHenne mouBbl», «[lapHukoBbIE AhdexT», «Ocobo oxpaHseMble MOPUPOIHBIC
TEPPUTOPUNY, «MOAEIN yIpaBIsieMOro MUPAY.

OGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHWH W IKUBOTHBIX KpacHOW KHUTH
Poccuiickoit deneparuu, KpacHoil KHUTH peruoHa.

INNEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110
BHUOJIOI'MHA

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

1 buonorus xak Hayka. JKuBble CHCTEMBI U UX U3yYECHHE

CoBpeMeHHass Owonorus — KOMIUIEKCHAs Hayka. buonorndyeckne Hayku W«
u3ydyaemble MMU TpoOsembl. DyHIaMeHTanbHble, NPUKIAJHBIE M IOUCKOBBIM
Hay4YHbIC HCCIICIOBAHUS B ONOJIOTHH.

1.1 3HaueHue OuoJIOruM B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAy4YHON
kaptunel Mmupa. I[Ipodeccun, cBsizanHble ¢ Ouonorueidl. 3HaueHHE OMOJOTUU H
MPAKTUYECKON  JEATENbHOCTH 4YellOBeKa: MEJIUIMHE, CEeJIbCKOM  XO35HCTBE

MIPOMBIIIJIEHHOCTH, OXpaHe IPUPOIbI

XKuBble cuctembl Kak HpeaMeT H3ydeHus Ouosioruu. CBOMCTBA KHMBBIX CHUCTEM
€IMHCTBO XMMHUYECKOI'O COCTaBa, JAUCKPETHOCTh U LEJIOCTHOCTb, CI0XXHOCTH W
YHOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMoopraHu3alus
12 CaMOBOCITPOU3BE/IEHUE, Pa3Ipa)kUMOCTh, U3MEHUNBOCTB, POCT U Pa3BUTHE.

' YpOBHM OpraHu3alui *KHUBBIX CHUCTEM: MOJIEKYJISPHBIN, KJIETOYHBIH, TKaHEBBIH
OpraHU3MEHHBIN, MOMYISIIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTEO1IEHOTHUECKUIA)
o6uocdepusiii. [Iporeccsl, MpoucxoAsue B )KUBBIX cucTeMax. OCHOBHBIE PU3HAKNA

xuBoro. JKu3Hp Kak (hopMa CyIIecTBOBAHUS MaTePHU




1.3

Metonel  Ouonormyeckoir Hayku. HaOmropenuwe, wu3MepeHHe, HKCIEPUMEHT
cucreMarusanus, Meraadanus. [IoHaTre o 3aBUCHMON U HE3aBUCUMOM IIEPEMEHHON
[InanupoBanue »skcnepumenTta. llocraHoBka u mnpoBepka rumore3. Hysesas
runore3a. [loHsarue BBIOOPKH W €€ JOCTOBEpHOCTh. Pa3dpoc B OMOIOTHYECKHUX
naHHbIX. OlEHKa T0CTOBEPHOCTH MOJIYUYEHHBIX Pe3ysbTaToB. [IpHUnHbI HCKaKEHUS

PE3YJIbTATOB SKCIICPUMCHTA. IloHsTHE CTAaTHUCTUYECKOT'O TECTa

KneTka xak OMojioruyeckasi cucrema

2.1

Knerka — cTpyKTypHO-(QYHKUIMOHAIbHAS €IWHUIA >XUBOTO. VICTOpPHS OTKpBITUSA
kinetku. Pabotsr P. I'yka, A. Jlesenryka. Knerounas teopust (T. LIBann, M
[netinen, P. Bupxo). OcHOBHBIE MOJIOKEHHUS COBPEMEHHOM KJIIETOYHOM TEOPHH.

MeTopl MOJIEKYJISIPHON U KJIETOYHOW OMOJIOrMM: MUKPOCKOINHUS, Xpomarorpadus
a5eKTpohopes, METO MEUEHBIX aTOMOB, AU depeHnnanbHoe HeHTpudyrupoBaHue

KYJbTHUBUPOBAHHUC KIICTOK

2.2

XHUMHWUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOAJIEMEHThL. Boja u ed
pOJIb KaK pacTBOPUTENs, pEareHTa, Y4YacTHE B CTPYKTYPUPOBAaHUM KIIETKH
TEIUIOPETyIALnMU. MUHepalilbHble BEIECTBA KJIETKH, X OMojorudeckas poiib. Poiy
KaTHOHOB U aHUOHOB B KJIETKE.
buonoruueckue nmonumepsl. benakun. AMUHOKUCIOTHBIN cocTaB 0enkoB. CTPYKTYpH
6enxoBoi Mosiekyiibl. IlepBuuHas cTpykrypa Oenka, mentuaHas cBsi3b. BropuuHas
TpeTUYyHasi, 4YeTBepTUUHAass CTpyKTypbl. JleHarypauus. CBoiicTBa OenKkoB
Krnaccudukanus 6enkoB. buonornueckue GyHKIIUU OCTKOB.

VYrineBoabl. MoHOcaxapuapl, AJUCaxapHuibl, OJMIOCAXapUIbl M IOJIMCAXAPUIBI
OOumii mnaH cTpoeHus U (U3MKO-XMMHUYECKHE CBOICTBa  yIJIEBOAOB
buonoruueckue GyHKUNUN yrieBoa0B.

Jlummuael.  ['mapodunsHO-THAPOPOOHBIE cBoiicTBa. Kinaccupukanuss aummaos,
Tpurnuuepunsl, ¢ochonunuapl, BOCKH, cTepouabl. buonornueckue ¢GyHKINN
nunuaoB. OOIuMe CBOMCTBAa OMOJOTUYECKHX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOJIYIPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. JIHK u PHK. CrpoeHune HyKIE€MHOBBIX KHCIIOT
Hyxneoruapl. Ilpunuun xommiementapHoctu. [IpaBuno Yapradgda. CtpykTypa
JIHK — nBoitHas criupasib. MecroHaxoxaenue U ouonornyeckue pynkiuu JTHK
Bunel PHK. @ynkuuu PHK B knetke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBsi3n B Mojekyie AT
buonoruueckue pynkuun AT®. BoccraHOBIEHHbIE NEPEHOCUMKH, UX (DYHKIUH H
kinetke. CekBennpoBanue [JHK.

CrpykTypHast OMOJIOTHS: OMOXUMHUYECKHE U OMO(PU3NIECKHE UCCIIEIOBAaHHUS COCTABY

U IIPOCTPAHCTBEHHOH CTPYKTYpPBl OMOMOJIEKYJT
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Tunsl  KJIETOK:  3ykapuoThdeckas M HIpokapuorudeckas. CTpyKTypHO-




(GyHKIMOHAIbHBIE 00pa30BaHUS KIETKH.

Crpoenne mpokapuoTHyeckoil kieTku. Kierounas creHka Oaktepuii u apxei
OCOOEHHOCTH CTPOEHHUSI TeTepoTpOPHON U aBTOTPOPHOH NPOKAPUOTUYECKHX
KJIETOK. MecTOo U poJib MPOKapuoOT B OMOLIEHO3aX.

CrpoeHne M (QYHKIMOHHPOBAHME >SyKapuoTHdyeckol kieTku. IlnazmaTuueckasi
MeMOpana (ruazmanemma). CTpykTypa miiazmMaTuyeckod MemOpanbsl. TpancmopT
BEIIECTB Uepe3 IUIa3MaTHUECKyl0 MeMOpaHy: naccuBHbIN (Auddy3us, odaeryéHHas
muddys3ust), akTUBHBIM (MEPBUYHBIA W BTOPUYHBIA AaKTHUBHBIA TPAHCIIOPT)
[MonmynponumaeMmocts MeMOpanbl. PaboTa HaTpuii-kamueBOro Hacoca. DHIOIHMTO3
NUHOIUTO3, (arouuTo3. Dk3omuto3. Knerounas crenka. CTpykrypa U (YHKLIUN
KJICTOYHOM CTEHKH pacTeHuil, rpuooB.

Hurommazma. I{uro3zone. IluTockener. JIBuxkeHwe uurtoriasmMel. OpraHoujsl
kieTkd. OiHOMEMOpaHHbIE OPraHOUAbI KIETKH: 3HomnazMarudeckas cetb (JI1C)
anmapar [ onmpJKu, JH30COMBI, HMX CTpoeHME M (YHKUUU. B3auMocBs3H
OJTHOMEMOpaHHbIX OpraHoua0B KiIeTKH. CTpoeHHe TpaHyJsPHOTO PETUKYIyMa
CunTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MemOpaH. [mankuil
(arpaHyssipHBIM) 3HIOIIIA3MaTUYeCKUM  peTuKyilyMm. CekperopHas (QyHKIMs]
annapara ['onbmxu. TpaHcnopT BemecTB B KiIETKE. Bakyonum pacTUTENbHBIN
kietok. Kierounsiit cok. Typrop.

[TosryaBTOHOMHBIE OpTaHOU B! KJIETKU: MUTOXOHIPUH, TTACTUIBL.

Crpoenne u (GYHKIMM MUTOXOHIpPUH W miactui. llepBuYHbBIC, BTOpPUYHBIE W
CIIO)KHBIE  IIAcTUABl  (OTOCUHTE3UPYIOIIMX  JYKapUOT.  XJIOPOIUIACThI
XPOMOILIACTHI, JIEMKOILIACThI BBICIINX PACTEHUH.

HememOpannbie opranounsl kietku CrpoeHue u  (QyHKUUM HeMeMOpaHHBIX
OpPraHouioB  KieTku. Pubocombl. MukpodpunamMeHTsl. MpIeUHbIe  KIETKH
Mukpotpy6ouku. Kierounsiii nenTp. CTpoeHHe U JIBH)KEHHE KT'yTUKOB M PECHUYEK
MukpoTpy060uKku HuToIuIa3mMel. LleHTpross.

Anpo. O6Gonouka sapa, XpOMATHUH, KapHuoIUlazMa, SIPBIIIKHA, HX CTPOCHHE U
¢byHkuuu. SnepHblid  OenKOBBIM MaTpukc. [IpoCTpaHCTBEHHOE PacHOIO0KEHUd
XpOMOCOM B MHTep(]a3HOM sipe. benku xpomaTuHa — TUCTOHBI.
Knerounsie BritoueHusa. CpaBHMTENbHAs XapaKTEPUCTHKA KIETOK JYKApHOT

(pacTuTenbHOM, KUBOTHOM, TPHUOHOIN)
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AccUMIIIAIIMST U TUCCUMWJISLIAS — JIBE CTOPOHBI MeTabonusma. Tumbsl oOMeHa
BEIECTB: aBTOTPOQHBIA M TeTepoTpoHBINH. YdacTue KHCIOpoaa B OOMEHHBIX
mporeccax. OJHepreTudeckoe obOecrneueHue KieTku: mpespamienne ATD B
oOMeHHBIX Tmpoueccax. @OepMeHTATHBHBIH XapakTep peaklUuid KJIETOYHOTO
Metabomm3ma. DEpMEHTHI, WX CTPOCHUE, CBOWCTBA M MEXAHU3M JEHCTBHUS.

Kodepmentsl. Otnuuns (epMEHTOB OT HEOPTaHMYECKUX KaTau3aTopoB. benku-

AKTUBATOPbI U 6eJIKI/I-I/IHI‘I/I6I/ITOpr. 3aBUCHMOCTD CKOpPOCTH (I)CpMeHTaTI/IBHLIX




peaKkIuii OT pa3aTuvHbIX (aKTOPOB.

IlepBUuHBII CUHTE3 OpraHMYECKUX BelecTB B KieTke. PorocuHte3. Pony
XJIOpOoIUIacToB B mporecce (orocunreza. CperoBas u TeMmHOBas (a3l
[IponykTuBHOCTh (poTOCHHTE3a. BnusHue pa3nuyHbix (AKTOPOB Ha CKOPOCTH
¢dotocuHTe3a. 3HaueHue (HOTOCUHTESA.

XeMmocuHTe3. Pa3zHOOOpa3zue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUDUIIUPYIONING
OakTepuu, >xene300aKTepuH, CepoOaKTEpUU, BOJOPOAHBIE OakTepuu. 3HaYEHHd
XEMOCHHTE3A.

AHa’poOHble opraHu3mbl. Buael Opoxenus. [IpoxykTel OpoxeHHsT U HUX
WCIIOJIb30BAaHNUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTH
OMOTEXHOJIOTHH U BO30YyIUTENN OOJIe3HEH.

AspoOHBIE OpraHuU3Mbl. JTambl 3HEpreTudeckoro oodmeHa. I[loaroroBurenbHBIN
stan. ['ukonus — 6ecKUCcIOpoaHOE paCLIEIIEHUE TIIIOKO3bI.

buonornueckoe OKHCIEHHE, WIM KIETOYHOE JbpIXxaHue. Poiap MHUTOXOHIpUN B
nporeccax Ouonoruueckoro okucienus. L{uknmyeckue peakuuu. OKUCIUTENbHOY
dbochopmwmposanue. [IpenmymiecTBa a’poOHOTO MyTH OOMEHa BEIIECTB IEpE])

aHadpoOHBIM. D(P(PEKTUBHOCTH HHEPTETHUECKOTO 0OMEeHa

2.5

Peaknun wmatpuyHOro cuHtesza. IIpMHIMI KOMIUIEMEHTApHOCTH B PEAKLUSX
MaTpUYHOrO cuHTe3a. Peanmsanus HacneacTBeHHOH MHpopmanuu. ['eHeTnueckuil
Kof, ero csoicrBa. Tpanckpunuusa — MarpuuHbelii cuHTe3 PHK. IlpuHummnes
TPAHCKPHUIILUU: KOMIUIEMEHTAPHOCTb, aHTHUIIAPAJLIEIBHOCTh, ACUMMETPUYHOCTH
Tpancnsuss u e€ stanbl. Yuactue TpaHcnopTtHbix PHK B Oumocuntese Oenxa
VYcnoust 6uocunreza Oenka. KoaupoBanume amuHOKHCIOT. Ponbp pubocom H
O6uocuHTe3e OenKa.
Opranuzanus reHOMa y IPOKapHOT M JdyKapHoT. Peryisnus akTUBHOCTH I'€HOB )
npokapuot. ['unoreza omepona (d. XKako6, XK. Mano). Perynsuus oOMEHHBIX
IpoLeccoB B kieTke. KieTounslil romeocTas.
Bupycel — HewsieTouHble (GOpMBI KM3HM M OOIMraTHble mnapasuTbl. CTpoeHud
IIPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupychble 3a0oneBaHusi 4eioBeka, XUBOTHbIX, pactenuid. CIIMJ], COVID-19

COIMaJIbHBIC U MCIUITMHCKHUC HpO6J’I€MLI

2.6

Krnerounsrnii nuki, ero nepuoasl u peryisius. Marepdaza u Mmuto3. OcoOEHHOCTH
IPOIIECCOB, MpOTeKalmux B uHTepdaze. IloaroroBka KIETKH K JAEICHUIO
[IpecunTeTnyecknii (MOCTMUTOTHUYECKHI), CHHTETUYECKUA W TOCTCHHTETHYCCKHUIA
(mpeMuTOTUYECKUI) TEpUOIbl UHTEP(A3bI.

Marpuunsiii  cunre3 JHK — pemmkanua. Ilpunnuner perumkanun  JTHK:

KOMIIJICMCHTAPHOCTD, HOHyKOHCepBaTHBHLIP’I CHHTC3, AHTHUITIAPAJUICIIBHOCTD.

Mexanusm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocom. Temomepsl u




TemoMepa3a. XPOMOCOMHBIM HAOOp KIETKM — KapuoTUl. JIWIUIOMAHBIA W
raliouAHbI  HAabOpel XpoMocoM. ['oMonorumuneie XpomocoMbl. IlonoBbie
XPOMOCOMBI.

JHenenne xnerkn — MuTO3. CTaauu MHUTO3a M NPOUCXOIALIME B HUX IPOLECCHI
Tuner muro3za. KapnokuHe3 M LIMTOKMHE3. bHONOrmdyeckoe 3HA4YEHUE MHUTO3a
Perynsauus MUTOTHYECKOTO IMKIIA KIeTKH. [IporpammupyemMast KieTouHast ruOesnb
aronTo3.

q)}IHKHI/IOHaJ'IBHaH TCHOMHKaA

OpranusMm Kak Ouosiornyeckas cuctema

3.1

OAHOKJIETOYHBIE, KOJIOHUAIBHBIE, MHOTOKJIETOYHBIE OpraHU3Mbl U MHOTOTKaHEBbIg
OpraHU3MBI.

@®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrionoe (BKII0UYasi BEreTaTUBHOE) U MOJIOBOE
Buner Oecrionioro pa3MHOMKEHHUS: [OYKOBAaHME, CHOPYNALUsA, (parMeHTanus
KIIOHUpOBaHHUE.

[TonoBoe pazmuoxkenue. [lomoBeie KiIeTkH, WK rametsl. Meiio3. Cranuu meinos3a
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonoruueckuii cMbicii Melo3a 1
MOJIOBOTO Tpoliecca. Meio3 U ero MecTo B )KM3HEHHOM ITUKJIE OPTaHU3MOB.
[IpenzaponpimieBoe paszButue. ['ameroreHe3 y KuUBOTHBIX. [loyioBbIe Kemne3bl
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTtoreHes u oorenes. CTtpoeHud
MOJIOBBIX KJIETOK. OImIonoTBOpeHUE U 3MOPHOHAIBHOE Pa3BUTHE IKUBOTHBIX
Crioco0slI OTIOIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.
NunuBuayansHoe pasBuTHe OpraHu3MoB (oHToreHe3). Craaumm 5>MOpHOreHe3q
KMBOTHBIX (Ha mpumepe yArymku). Jpobnenue. Tumbl apobnenus. OcobeHHOCTH
OpoOJeHNsT MIIEKOMMTAIONINX. 3apOJBIIIeBbIE JUCTKH (TaCTPYJSIHs). 3aKiIaaKg
OpraHOB UM TKaHEl U3 3apOJBIIIEBBIX JHMCTKOB. B3auMHOe BiIMsSHUE YacTeil
Pa3BHBAOIIETOCS 3apobiiia (IMOpHOHATBHAS MHAYKIIKS). 3aKIaKa TIaHa CTPOCHNS
KUBOTHOI'O KaK pe3yJIbTaT MEPAPXUUECKHUX B3aMMOJCHCTBUM T'€HOB. BiusHue HY
SMOPHOHAIEHOE PA3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.
Poct u pa3Butue x*uBoTHBIX. [locTamMOpuoHansHbIl nepuos. [Ipsmoe u HenmpsaMod
pazButue. PazButne ¢ metamopdo3oM y OECMO3BOHOYHBIX W IMO3BOHOYHBIX
KUBOTHBIX. buojornyeckoe 3HaueHHE MPSMOTO W HENPSIMOTO PAa3BUTHUS, UX
pacnpocTpaHeHue B mpupojae. THmbl pocta KUBOTHBIX. DAaKTOPBI pErysiuu pocTy
KUBOTHBIX M 4yenoBeka. CTaguu MOCTIMOPHOHAIBHOIO Pa3BUTHS Y >KUBOTHBIX W
yenoBeka. [leproabl oHTOreHe3a yenoBexa.

PasmHoxenne u pasButhe pacreHuil. ['amerodur u cmnopodur. Meiio3 B
KU3HEHHOM LuKJIe pacteHuid. OOpa3oBaHume cmop B Ipolecce Menosa.
l'amerorenes y pacteHuil. OTIUIOIOTBOPEHHE W Pa3BUTUE PACTUTEIBHBIX

opraHu3MoB. /[BOifHOE OTUIONOTBOPEHHE Y LBETKOBBIX pacTeHui. OOpa3oBaHue H




Pa3sBUTHUEC CCMCHU. MexaHau3Mbl peryjsinivi OHTOICHE3a y paCTeHI/Iﬁ " ) KUBOTHBIX

3.2

I/ICTOpI/Iﬂ CTaHOBJICHUA W Pa3BUTHUA I'CHCTHKHN KaK HAyKH. OCHOBHBIC T€HETHYCCKHA
TIOHATHUA n CHMBOJIBI. I'omonoruuynsie XPOMOCOMBI, AJIJICTIBHBIC T'CHBI
AJIbTCPHATUBHLBIC IMMPU3HAKH, ,Z[OMI/IHaHTHLII\/'I u peHGCCHBHLIﬁ MMPpU3HAK, TOMO3UTOTa
IeTCPO3Urora, 4ucTas JIMHHA, I‘I/I6pI/II[BI, T'CHOTHUII, (1)GHOTI/IH. OCHOBHEBIE MCTO/b}

TeHETUKH: THOPUOIOTHYECKH, IUTOIOTUYECKUH, MOJIEKYJIIPHO-T€HETUYECKUI

33

Mounorubpuanoe ckpeuBanue. [lepBeiii 3akoH MeHaenss — 3aKoH eIMHOOOpa3us
ruOpui0B nepBoro nokosieHus. [lpasuno nomuHupoBanus. Bropoit 3akoH Mennens
— 3aKOH pacIIeIUIeHUs] MPU3HAKOB. L{UTOJIOrHMYEecCKHe OCHOBBI MOHOTHOPHIIHOTQ
CKpelIMBaHuA. [ M1oTe3a 4ucToTH raMer.

Ananusupytoiiee ckpeniuBanue. I[IpoMexyTOUYHBI XapakTep Hacjeld0BaHUs
Pacuienyienne npru3HaKoB MPU HETIOJIHOM JOMUHUPOBAHHUU.

JurnOpunHoe ckpemuBaHue. TpeTwil 3akoH MeHaens — 3aKOH HE3aBUCHMOT(Q
HaclleZIoBaHMs NMpU3HaKoB. LluTonornyeckre oCHOBBI AUTHOPUIHOTO CKPELIUBAHHUS.
CueruieHHoe HacienoBaHue mnpusHakoB. PabGoter T. Moprana. CrermieHHOd
HacJIeIOBaHUE TE€HOB, HApyLICHHE CLEIJICHUS MEeXAy TIeHaMH. XpOMOCOMHas
TEOpUs HACJIECTBEHHOCTH.

I'enetnka mnona. XpoOMOCOMHBIM MEXaHU3M OIpPEEICHUS MoJla. AyTOCOMBI I
MOJIOBbIE XPOMOCOMBI. ['oMorameTHbli W rereporaMeTHblid 1oi. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HaciienoBanue mpu3HakoB, CLEIJICHHBIX C [TOJIOM.

I'enotun xak nenoctHas cucreMa. [meloTponus — MHOKECTBEHHOE JCHCTBUE I'€Ha
MHOXEeCTBEHHBIN aJJIeTIU3M. B3aunmopeiictBue HeaJUIeJIbHbIX TE€HOB

KommiiemenrapraocTs. Onncras. [lonumepus

3.4

BsaumoneiictBie reHotuma u cpepl npu Gopmupoanuu GeHoTuma. M3MeHIHBOCTH
npu3HakoB. KauecTBeHHbIE W KOJIMYECTBEHHBIC TNPU3HAKWA. BHIBI M3MEHUMBOCTH
HEHACJIE/ICTBEHHAsI U HACJIC/ICTBEHHASI.

MoudukanmonHas U3MeHIHBOCTb. Poitb cpebl B popMupoBaHuU MOIU(PHUKAIIMOHHON
“3MeHUnBOCTH. Hopma peakimu mnpu3Haka. BapuanMoHHBIN psii M BapualmoHHast
kpuBas (B. Moranncen). CoiicTBa MOAU(DUKAIIMIOHHON N3MEHUYMBOCTH.
TI'enoTunmueckass m3MeHUMBOCTH. CBOWMCTBAa IN€HOTHUIIMYECKONH H3MEHYHBOCTH. Bunl
TeHOTUTMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTaIl[HOHHASI.

KoMOnHaTuBHAs ©I3MEHYMBOCTh. MEi03 1 MOJI0OBOM NPOIIEcC — OCHOBA KOMOMHATUBHOY
W3MEHUYUBOCTH. PONb KOMOWHATHBHON WM3MEHYMBOCTH B CO3JAaHUM TEHETUYECKOT(
pa3HooOpa3us B peienax OIHOTO BHIA.

MyTtanmoHHasi U3MEHUUMBOCTb. Buibl MyTaluii: r€éHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M WHIYLMPOBAaHHBIE MyTallMW. SlIepHblE M LUTOIUIA3MATUYECKHE
MyTtaiuu. COMaTHYECKUE U TIOJIOBbIE MyTaluu. [IpudrHbl BOBHUKHOBEHUS MYTaIlUil.

MyTaFCHLI " UX BJIMSAHHUC Ha OPraHu3MBbI. 3aKOHOMCpHOCTI/I MYTAIlMOHHOT'O IIpoLeccca.




3aKOH roMOJIOIMYECKUX PsIIoB B HaciieAcTBeHHON m3MeHunBocty (H.M. BaBuios).

BHGHI[GpHaH N3MCHYHMBOCTD N HACJICACTBCHHOCTD

3.5

Kapuortunn wuyenoBexka. MexayHapoaHass IporpaMMmMa HCCIEJOBaHUS TI'€HOMY
yejgoBeKa.  MeToabl  M3YyYEHHMST TEHETMKM  YEJIOBEKA:  I'E€HEaJOrMYeCKHA/
OJIM3HELIOBEIMH, IMTOreHETHYCSCKHI, MONYJIALIMOHHO-CTaTUCTUYECKU I
MOJIEKYJIIPHO-T€HETUYECKUM. CoBpeMeHHOE onpeaeeHue reHOTHUIIa
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOUIbIY
[MI]P-ananmu3a. HacnencTBeHHble 3a001eBaHus YyeloBeKka. [ eHHbIE U XPOMOCOMHBIG
OoJie3HM YenoBeka. bose3Hu ¢ HacIeACTBEHHON MPEAPaCcoNOKeHHOCThIO. 3HAUCHHY
METUITTHCKOW TeHETUKH B MPEIOTBPAIICHNN U JICUCHUH TEHETHYECKUX 3a00JIeBaHNH

yesoBeka. CTBOJIOBBIE KIIETKUA

3.6

JloMecTukaiusi U CeleKIus. 3apoxaCHHUEe CENeKIMU U AoMecTukanuu. Yuenue H.U
BaBuiioBa o 1ieHTpax MPOUCXOXKICHUSI 1 MHOT00Opasusi KyJbTypHBIX pacTeHui. Pouy
CEJIEKIIMU B CO3/IaHUU COPTOB PACTEHHH M MOPOJ KMBOTHBIX. CopT, mopoaa, mraMmm
3aKOH TOMOJIOTMYECKHUX PAZIOB B HAcIeACTBEHHOM n3MeHnunBocty H.M. BaBuiosa, erg
3HAUEHHE JUTS CEJIEKIIMOHHOM pabOTHI.
Metoabl  cenekIMOHHONW paboTel. MckyccTBeHHBI  OTOOp: MaccoBBId 1A
VHJVBU1yaIbHBIN. Oranbl KOMOMHAIIMOHHOM CEJIEKLIUU. HcnbiTanune
npousBoguTesied Mo mnoTtoMcTBy. OTOOp MO TEHOTUIy C TIOMOIIBIO OIICHKN
(eHoTHIa TOTOMCTBA M OTOOP 10 TEHOTHUITY ¢ TToMoIIbio ananmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CeNEKIMOHHON paboThl. PaguanuoHHbli 1
XUMHYECKHI MyTareHe3 Kak MCTOYHUK MYTallUi Y KyJIbTypHBIX (JOPM OpPraHU3MOB
Hcnonb30BaHne T€HOMHOTO pelaKTHUpPOBaHUS U MeToJ0B pexkoMOuHaHTHBIX JIHK
JUTSL TIOJTyYEHUsI HICXOAHOTO MaTepHalia I CEJICKINH.
[lomyyenne mnonumonaoB. BHyTpuBHmoBas ruOpummsaims. bim3kopoacTBeHHOE
CKpelllMBaHue, WIM HHOpHOMHT. HepolcTBeHHOE CKpelBaHUe, WM ayTOPUIMHT
I'eteposuc u ero mpuumnbl. lMcnons3oBaHue rereposuca B cenekiuu. OtnanéHHas
ruOpumm3anyst.  [Ipeomonenne Oecruionusi MEKBHIOBBIX THOpHIOB. JlocTrkeHus

CCIICKIIUHA paCTeHI/Iﬁ H ) KMBOTHBIX

3.7

OOBEKTBI, UCTIONb3yeMble B OMOTEXHOJIOTHH, — KJIETOUYHBIE M TKAaHEBbIE KYJIbTYpHI
MHUKPOOPraHM3MBl,  HMX  XapakTepUCTUKa.  TpajAulMOHHas  OMOTEXHOJOTHs
xJjie0oneyeHue, MIOJIyYCHHE KHACJIOMOJIOYHBIX IIPOAYKTOB, BHUHOJIEJINE
MukpoOuonorndeckuii  cuHTe3. OOBEKTHI MHKPOOHOIIOTHUECKHX — TEXHOJIOTHIMA
[IpousBoacTBO Oeka, AMHHOKHCIIOT " BUTAaMHUHOB. HckyccTBeHHOd
OIJIOJOTBOpEHHE. PEKOHCTpYKIMS SNLEKIETOK U KIOHMPOBAHKE XUBOTHBIX. MeToz
TPAHCIUIAHTALAN SIIEP KIIETOK.

XpOMOCOMHAsi M Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha H

KoHCTpyupoBanue pekoMOuHaHTHBIX JIHK. JlocTikeHuss ¥ MEpPCIEKTUBBI




XpOMOCOMHOM W  TE€HHOM MHXeHepuu. MenuuuHckue  OHOTEXHOJIOTHH.

HWcnonp3oBaHne CTBOJIOBHIX KIIETOK

Cucrema u MHOrooOpasue OpraHu4ecKoro Mupa

4.1

Buonornueckoe paznoobpasue oprann3MoB. COBpeMEeHHasi CUCTEMa OPTaHUYECKOT(
mupa. Ilpunnuner knaccupukanuu opraHu3smMoB. OCHOBHBIE CHUCTEMaTHYECKUd
IpyMIIbl OPraHU3MOB.

OCOOCHHOCTH CTPOCHHS M IKH3HEICSATEIBHOCTH OJHOKJIETOYHBIX OpPTaHW3MOB
bakrepun, apxew, OAHOKJIETOUHBIE T'PUOBI, OJHOKIETOYHBIE BOJOPOCIH, IPYTHUd
npoTtuctel. KosoHuanabHble OpraHusmbl. J[BHXKEHHE OJIHOKJIETOYHBIX OpPraHU3MOB
amMEOOMHOE, JKIYTUKOBOE, PECHHYHOE. 3alluTa Yy OJHOKJIETOYHBIX OpPraHU3MOB

Pa3ﬂpa)KI/IMOCTI) Y OAHOKJICTOYHBIX OPTraHU3MOB. Takcucet

4.2

MHorokjieTouHble pacTeHus. B3auMocBs3p 4acTell MHOTOKJIETOYHOIO OpraHu3Ma
Tkanu, opranbl U CUCTEMBbl OPraHOB MHOTOKJIETOYHOTO opranu3ma. OpraHusm Kay
ennHoe 1enoe. Tkanu pacteHuid. TuUIbl pacTUTENbHBIX TKaHEH: oOpa3oBaTebHas
MOKPOBHAs, TPOBOJAIIAS, OCHOBHAas, MexaHudyeckas. OCOOEHHOCTH CTPOCHUS

(GyHKIUH ¥ paciooKeHUs! TKaHEH B OpraHax pacTeHH

4.3

BereratuBHble M reHepaTUBHbIE OpPraHbl pacTeHUN. PYHKIUU OPraHOB M CHUCTEM
opranoB. Kapkac pacrenuii. /J[BuxkeHre MHOTOKJIETOYHBIX PACTEHUMN: TPOMU3MbI U
Hactuu. [loryomieHue BOJBI, YIVIEKUCIOIO Ta3a W MHHEPAIbHBIX BEIIECTH
pactenusimu. [Ipixanue pactenuil. Jud¢ys3us ra3oB uyepe3 MOBEPXHOCTh KIETKH
TpaHncnopTHble CUCTEMBbl pacTeHUW. Bbinenenwe y pacTeHuid. 3ammra
MHOTOKJIEeTOYHbIX pacTeHuil. Kyrtukyna. CpenctBa macCMBHOW U XMMHUYECKON
3aiUThl. OUTOHLIMIBL.
PazgpaxxumocTs W peryisiuus y OpraHu3MoB. Pa3gpakuMocTe U perymsiuus Y

MHOT'OKJICTOYHBIX paCTCHHﬁ. PocTtoBrle BE€IICCTBA U UX 3HAYCHUC

4.5

MHOroKJIeTOYHEIC KUBOTHBEIC. B3aMMOCBS3b yacTell MHOTOKJIETOYHOTO OpraHu3ma
TKaHI/I, Oopradbl U CUCTEMBI OpPraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma. OpFaHI/ISM Kay
enuHoe 1enoe. I'omeocTas. TkaHM >KUBOTHBIX U UEIOBEKA. THIIBI )KUBOTHEIX TKaHEH
ONUTCIIHNAJIbHAA, COCAUHUTCIIbHAA, MBIIICYHAA, HCPBHAs. OcobeHHOCTH CTPOCHUA

(bYHKI_II/Iﬁ H PACIIOJIOKCHUA TKaHEH B OpraHax KMBOTHBIX U YCJIIOBCKA

4.6

Oprasbl U CUCTEMBI OPraHOB XUBOTHBIX. DYHKIMH OPraHOB U CHCTEM OPraHOB
Omnopa Tena opranu3moB. CkeneTbl OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHbIX. HapyHblii ¥ BHYTpeHHHH ckeneT. CTpOEHME M THUIBI COEIUHEHUS
KOCTEH.

JIBmkeHHEe  MHOTOKJICTOUHBIX JKMBOTHBIX. IluTanme kmBOTHBIX. IluTanue
MMO3BOHOYHBIX JKMBOTHBIX. Jlpixanwe xuMBOTHBIX. KoxkHoe npixanue. YKabepHoe 1
JIETOYHOE JbIXaHUE.

I[LIXB.HI/Ie IIO3BOHOYHBIX KHMBOTHBIX. SBOHIOL[I/IOHHOQ YCIOKHCHUC CTPOCHUSA




JIETKUX IMO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHas cHcTeMa 4YeloBeka. MeXaHu3m
BEHTWIALIMK JIETKUX Y MNTHI W MIJICKONUTAIOMUX. TpaHCHOPT BEUIECTB Y
opraHu3MoB. TpaHCIOPT BEIIECTB Yy JKUBOTHbIX. KpoBeHOCHas cucrema u eé
OpTaHbl. KpoBenocHas cUCTEMa  IT03BOHOYHBIX JKUBOTHBIX. Kpyru
KpOBOOOpaIieHusi. DBOJIIOIMOHHBIC YCIO0KHEHUSI CTPOCHUS KPOBEHOCHOM CHCTEMBI
MMO3BOHOYHBIX KUBOTHBIX. BbIfesieHre y opraHu3MoB. BrijieneHue y >KUBOTHBIX.
CokparurensHble Bakyonu. Opranbel BbiAeneHus. CBs3b MOJOCTH Tena C
KpPOBEHOCHOM W BBIACIUTEIBHON CHUCTEMaMH. BbljeaeHne y MNO3BOHOYHBIX
YKUBOTHBIX. 3allIUTa Y MHOTOKJIETOYHBIX JKUBOTHBIX. [[OKpPOBBI ¥ X MPOU3BOIHEIE.
PazgpaxkuMocTh U peryssiuus y Oopranu3MoB. Pa3gpakuMoCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pa3zgpaxxumMocTb M peryjasiius y MHOTOKJIETOYHBIX
pactenuii. PocToBble BelIeCTBA U UX 3HAUEHUE.

HepBHast cuctema u peduieKTOpHAsl PEryJslus Y MHOTOKJICTOYHBIX YKHBOTHBIX
HepBHas cucrema u €€ oTaenbl. JBOIIOLMOHHOE YCIOKHEHUE CTPOCHUS HEPBHON
CHUCTEMBI Y )KUBOTHBIX.
Pa3pabotka anaroputMoB u TmporpaMM s 3(PQGEeKTUBHON (PYHKIIMOHAIBHON
AHHOTAIlNHU T€HOMOB, TPaAHCKPHUIITOMOB, MIPOTEOMOB, MeTab0JIOMOH

MHUKPOOpPTaHNU3MOB, paCTCHHﬁ, JKHMBOTHBIX W YCJIOBCKA

OpFaHI/I3M YCJIOBCKA U €TI0 310POBLC

5.1

Opranel U CUCTEMBI OpPraHoB 4enoBeKa. OTIenbl TOJIOBHOTO MO3ra IO3BOHOYHBIN
KHUBOTHBIX. Pediekc n pednextopHas ayra. besyciioBHble U yCIOBHbBIE peQIIEKChI
I'yMmopanbHas peryysinusa U SHIOKPUHHAsS CUCTEMA SKMBOTHBIX U 4denoBeka. JKeiesn)
SHIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. /JlelicTBMe TOpMOHOB. B3auMoCBs3H
HEPBHOM M 3HIOKPUHHOH cucTeM. ['unoranamo-runodusapHas cucrema. Peduekc n

pednexTopHas nyra. be3ycioBHbIE U YCIOBHBIE peQIIeKChI

5.2

3ammra opraHusma oT Oose3Hel. MIMMyHHas cucrtema yenoBeka. KieTouHblil 1
TYMOpaJIbHBIM HMMMYHHUTET. BpoXn€HHbIH, TpHOOpEeTEHHBIM crienuduuecKkuil
uMMyHHTET.  Teopust  KJIOHaNbHO-ceNeKTHUBHOro  ummyHurera  (IL.Dpamx
®.M.bepner, C.ToneraBa). BocnanurenpHple OTBETHl OpraHu3moB. Pouy

BpO)K,Z[éHHOl"O HUMMYHUTCTA B pa3BUTUU CUCTCMHBIX 3a001€BaHUI
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KposeHnocHas cuctema u e€ opransl. Cep/iie, KpOBEHOCHBIE COCYAbI U KpOBb. Kpyri

KpoBooOpamieHus. Pabora cepaua u e€ perynsius

54

Hbixanue uenoBeka. uddysus razoB yepe3 MOBEPXHOCTb KIETKH. JlpIXaTesbHas
cucremMa  4ejnoBeka. JlpIxaTenbHas  MOBEpPXHOCTb.  Perynsauus — abIxaHus

JlpixaTenbHbIe 00BEMBI

5.5

HI/II_HCBapI/ITeJ'IBHaﬂ cucremMa denoBeka. Oraemnsl IMUIICBAPHUTCIBHOI'O0 TpaKTa

HI/IIIIGBapI/ITeJIBHI)Ie KCJIC3bI. BHYTpI/IHOJIOCTHOG 1 BHYTPHUKIICTOYHOC MUIICBAPCHUC

5.6

[TokpoBsl u wux mnpousBoanHble. Opransl BbiaeneHus. Ilouku. Crpoenue u




¢byHkuuonupoBanue HeppoHa. dunpTpanus, cekpeuuss U 0OpaTHOE BCcachbIBaHUE

KaK MEXaHU3MbI paboThI OpraHoB BelaeneHus. OOpa3oBaHUe MOYH Y YEJIOBEKa

5.7

I[BI/I)KGHI/IC yeJIoBeKa: MbIieuHas cucteMa. CKelleTHEIC MBIIIOBI W HX pa60Ta

CrpoeHnue u TUIbI COEAUHEHUS! KOCTEN

Teopus 3Bomounu. PazBurue xu3Hu Ha 3emie

6.1

OpomtonmonHas teopust Y. [lapsuna. IIpeanocbuiku BO3HUKHOBEHUS JapBUHHU3MA
Kusnb u HayuHas nearenbHOCcTh Y. JlapBuHa.

JBukyme cuibl 3Bomtonuu BUAoB 1o Y. JlapBuHy (BbICOKas MHTEHCHBHOCTH
pPa3MHOXKEHHS  OpPraHM3MOB, HAcJIEJCTBEHHass H3MEHUUMBOCTb, OOprOa 33
CYLIECTBOBaHME, €CTECTBEHHBIM U HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunrernueckoid teopuu sBomonuu (CTD). HeittpanbHas Tteopusi
sBosonid. CoBpeMeHHasi 3BOJIOLMOHHAS OuoJiorvs. 3HAY€HUE HSBOJIOLUOHHON

TEOpUHU B OPMUPOBAHNHN €CTCCTBCHHO-HAYYHON KapTHHBI MUPa

6.2

[Tomynsius Kak 3JeMeHTapHas eAMHULA BooLUU. COBpEMEHHbBIE METO/IbI OIICHKN
TEHETHYECKOT0 Pa3HOOOpa3us M CTPYKTYphl momynsauuil. M3MeHeHune reHodoH[]
MOMYJISIUM KaK 3JEMEHTAPHOE SBOJIIOLIMOHHOE SIBJIEHUE. 3aKOH TI€HETHUYECKOI(
paBHoBecus J[x. Xapau, B. BaiinGepra.

DOnemeHTapHble (AKTOPbI (ABMKYLIME CHIIbI) SBOJIIOLMHU. MyTalMOHHBIN Ipolecc
KoMOunatuBHast w3MeHYMBOCTh. Jlpeiid) TeHOB — cCiydaifHble HEHANPaBICHHBI]
W3MEHEHMs 4YacToT ajulened B momyisauusx. O¢¢dekT ocHoBaTens. Murpanuu
M3onmsauumst monmynsmwmii: reorpaduyeckas (MPOCTPAHCTBEHHAs), OMOJOTHYECKas)
(penpoyKTHBHA).
EctecTBeHHbII 0TOOp — HanpaBistOMmuUil pakTop 3BOOLUH. DOPMBI €CTECTBEHHOT']
oTOopa: JBWXKYUIUHM, CTaOWIM3HPYIONIMHA, pa3pbIBAIOMIUNA  (AU3PYNTHUBHBIN)
[TonoBoii oT60P.

[IpucnocobaeHHOCTH OpPraHHU3MOB KaK pe3ynbTar MUKPO3BOIIOLUU
Bo3nukHOBeHHE MPUCTIOCOOTICHUN Y OpraHu3MoB. ApoMOp(}O3bl U UIUOATANITAIIIH
[Ipumeps! npucnocobsiennit y oprann3mMoB. OTHOCUTEIBLHOCTh MPUCTIOCOOIEHHOCTH
OpPraHHU3MOB.
Bun, ero «kpurepum u  CcTpyKTypa. BmmooOpa3oBaHme Kak  pe3yibTall
MUKpO3BOJIONMH. M3omsiuus — KimodyeBod (akrtop BupooOpasoBanus. Ilytu 1
CIIOCOOBI BHJ1000pa30BaHMUS: aJuIONaTPUIECKOE (reorpaduueckoe)
CHUMITaTPUIECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE» (monuTIIION U3
rubpuanzaius). JJmuTenbHOCTh SBOTIONMOHHBIX MPOIIECCOB.

MexaHu3mbl GOPMHUPOBaHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp sBOMIONIMOHHON OHONOTMU B pa3pabOTKe HAyYHBIX METOJOB COXPAHEHUS

O6mopazHooOpa3usi. MUKpPOIBOMIONMS W KOJBOJIONMS TApa3UTOB W HX XO35EB.

MexaHu3mbl (HGOPMUPOBAHHS YCTOHUMBOCTH K aHTHOMOTHKAM H CITIOCOOBI OOPHOBI C




Hel

6.3

Meroasl u3ydeHHss MakpodBoitonmu. [lameoHTonmormdeckue MeTonsl H3ydeHUs)
sBommo. [lepexomnbie GopMbI U PHIIOTEHETUIECKHE PSIBI OPTAaHU3MOB.
buoreorpaduyeckne Metonsl mzydeHus spomonuu. CpaBHenue ¢uopbl U (payHb)
MaTEepUKOB U OCTPOBOB. buoreorpaduueckue odnactu 3emiu. Bugbl-sHaeMuku 1
PEIHKTBI.
OMOpPHOIOrMYECKHE M CPaBHUTEIbHO-MOP(OJIOrMYECKUE METO/Abl  H3Yy4eHMs]
HBOMIONMH. ['€HEeTHUeCKMe MEXaHM3Mbl OSBOJIOIMHM OHTOTEHe3a M IOSBICHUS
OBOJIOLMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE W  aQHAJIOTUYHBIE  OPTaHbBI
PynumeHtapHple  opraHbl M aTaBH3MBI. MoexymsipHO-TeHETHIECKHE
OMOXMMHUYECKHE U MAaTEeMaTHYECKHE METOJIbI N3yUeHUs SBOJOUUHU. [ OMOJIOTHYHBIg
reHbl. CoBpeMeHHbIE METO bl TOCTPOSHHS (PUITOT€HETHUECKUX JePEBBEB.
XpOMOCOMHBIE MyTalluH U 3BOJIIOIHSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) H3BOMIOIMU. HeoOpaTUMOCTh HIBONIOIUN

AnanTtuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIUU

6.4

HayuHble rUTIOTE36I TPOMCXOKACHUS JKU3HU Ha 3emie. AOHOTeHe3 U MaHCIIePMHUS
JloHayuHblE TIPEACTABIEHUS O 3apOKICHUM JKHU3HM (KpealuuoHu3M). I'umoresy
IIOCTOSIHHOT'O CaMO3apOKIEHUS KU3HU U €€ onposepxeHue onbitamu @. Penu, JI
Cnannannanu, JI. [Tacrepa. [IpoucxoskneHne »Ku3HU U aCTPOOHOIOTHS.

OcHoBHbIE 3Tambl HeopraHudeckoi sBomonuu. [lnanerapnas (reosornyeckas
HBOJIONMS. XUMUYECKas 3BOMIONMSA. AOHOTeHHBIH CUHTE3 OPraHUYECKUX BEIIECTH
n3 Heopranuueckux. OnbiT C. Mumiepa u I'. FOpu. O6pa3oBaHue MoIuMEpoB M3
MoHoMmepoB. KoanepBatHas runoresa AWM. OmnapuHa, rumnoresa IEpBUYHOI(
Oymnbona JIx. XonaeiiHna, renetnueckas runoresa . Mémnepa. Pubosumsr (T. Yek
u runore3a «mupa PHK» V. I'unbepra. @opmupoBanue MeMOpaH U BOZHUKHOBEHNUG
IIPOTOKJIETKH.

Uctopust 3emmu u meroabl €€ u3yuyeHus. lckomaemble opraHmueckue OCTATKH
I'eoxpononorust u e€ meronsl. OTHOCHUTENbHAasE W AOCOJIOTHAS T€OXPOHOJIOTHS
I'eoxpoHosornueckas 1mKasa: 30Hbl, Ipbl, HEPUOJIBL, JTOXH.

HavanbpHble 3Tanbl opraHuyeckoi sBosronuu. IlosBieHne W 3BOIIOLUSA NEPBBIX
KJIETOK. OBomonus Mertabonu3ma. BO3HUKHOBEHHME NEPBBIX  IKOCHCTEM
CoBpeMeHHBIE MUKPOOHBIE OMOIUIEHKHM KaK aHAJIOT MEPBBIX Ha 3emyie cOOOIIeCTB
Crpomaronutsl. [IpokapuoTsl 1 3yKapHOTHI.

[IpoucxoxxaeHne »sykapuor (cumMOMOreHe3). OBOJIIOLMOHHOE IPOUCXOKIACHUM
BUpycoB. [IpoucxokJeHHMEe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHHd
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIC DTambl OBOJJIOIMHU  BBICIIHNX paCTeHI/II‘/JI. OcHOBHBIC ap0MOp(1)O3LI

pactrenuii. Bpixom pacteHuil Ha cymry. [losiBieHuWE CHOPOBBIX pPAacTeHHl |




3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue LIBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tambl 3BOJIOUMU KHUBOTHOro Mupa. OCHOBHBIE apoMOpdO3b)
KUBOTHBIX. Bennckas ¢dayna. KeMOpuiickuii B3pbIB — TOSIBJICHHE COBPEMCHHBIX
tunoB. [lepBbie XopaoBble KUBOTHbIE. JKHU3Hb B BOJE. DBOMIOLMS MO3BOHOYHBIX
[Ipoucxoxaenne ampudbuit m pentwiuid. IlporcxoxaeHne MIIEKONMHUTAIOUINX I
ntun. [lpunoun kmoueBoro apomopdosa. OcBoeHue OECMO3BOHOYHBIMU I
[M03BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3emiie TIO 3paM M MEPUOAAM: apXeil, MPOTEPO30H, Maieo30n
Me3030M, KaifHOo30i. OOmas XapakTepuCTHKa KJIMMaTa ¥ T'€O0JOTMYEeCKHX
npoueccoB. [losiBneHNe U paciBET XapaKTEPHBIX OPraHU3MOB. YTieoOpa3oBaHUE
€ro YCJIOBHSI U BIIUSIHUE HA ra30BbIi COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAHUSI — OKOJIOTMYECKHE KpHU3UChl mpouuioro. IlpuumHsl 1
CIIEICTBUSL MacCOBbIX BbIMUpaHMU. COBpPEMEHHBIN 3KOJOTMYECKUH KPHU3UC, €rd

0COOEHHOCTH

6.5

Pasnensl u 3amaum aHTpomosiornd. Meroasl aHTponosniorud. CTaHOBIIEHHUE
IIPEICTABICHUN O MPOMCXO0KIEHUH YeaoBeKa. COBpEMEHHBIE HayUHbIE TEOPUHU.
CxoncTBO uesnoBeKa C JKMBOTHbIMU. (CHCTEMaTHUeCKOE IIOJIOKEHUE YeJIOBEeKa
CBuzerenbcTBa  CXOACTBA  YEJIOBEKAa € JKMBOTHBIMU:  CPaBHUTEJIBHOA
MOp(OJIOTHYECKHE, HMOPHOIOrHYECKHE, (bu3noI0ro-6MOXUMHYECKUE
nosesieHueckrue. OTInYns 4eI0BEeKa OT KUBOTHBIX. 1IpAMOXOXkAEHHE M KOMIUIEK(
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE IOJIOBHOIO MO3ra M BTOPOH CUTHAJIBHON
CUCTEMBI.

JBwxymme cuibl  ((akTopel) aHTpororeHesa: OHOJOTHMUYECKHE, COLMAIbHbIE
CooTHolleHne ONOJOTUYECKUX U COLMANIBHBIX (DAKTOPOB B AaHTPOIIOI€HEE.
OcCHOBHbBIE CTaJUU AHTPOIIOTE€HE3a. ABCTPAJONUTEKH — JIBYHOTHE MPEAKH JIIOJeH
UYenoBek ymenbli, IEPBbIE U3TOTOBIEHUS OPYAUN Tpyla. YenoBek MpsAMOXOIAIInN
U IIepBbIi BBIXOJ Jrozel 3a npenensl Adpuku. Yenosek reinensoeprekuii — o0muis
IIPEIOK  HEAaHACPTaJIbCKOTO 4YEJIOBEKa UM 4YEJIOBEKa pasyMHOro. YesnoBeW
HEAaHJEPTAIbCKUN KakK BHUJ JIOJEH XOJIOAHOrO KimMara. YenoBek pa3yMHBIN
COBPEMEHHOI'O THUIIA, JICHUCOBCKUI YEIIOBEK, OCBOCHHE KOHTUHEHTOB 3a IpeelaMn
Adpukmu.

DOBONIOIUS COBPEMEHHOTO 4esioBeka. EcTecTBeHHBIH 0TOOpP B MOMyJsALUsN
gyenoBeka. MyTallMOHHBIN mpouiecc u moauMopdusM. [lomyisinOHHBIE BOJHEI
npeiid reHoB, murpauus u «3(dexkT ocHoBaTens» B MOMYJALMUSIX COBPEMEHHOI]
YeIJI0BEKA.

UYenoseueckue pacel. Ilonstme o pace. bonbmme pacel:  €BpONEOHIHAA

(eBpasuiickasi),  aBCTpajO-HErpoujHas  (9KBATOpUAJIbHAs),  MOHTOJIOMIHAS

(aBI/IaTCKO-aMCpI/IKaHCKaSI). BperI U IIYTU PpacCCCICHUA YCIOBCKA II0 IIJIAHCTC.




EnunctBo  yenoBeweckux pac. HayuHas  HeCOCTOSTENBHOCTH — pacusMma.
[IpucnocoOIeHHOCTh 4YelloBeKa K pasHbIM YCIOBHUSAM OKPY)KAIOLICH Cpebl.
Bnusiuue reorpaduueckoil cpeapl u  Apeiida TEHOB Ha MOP(OIOTHIO H

(hU3HOJIOTHIO YeTTOBEKA

OKOCHCTEMEI U MMPUCYIIHUE UM 3aKOHOMEPHOCTHU

7.1

Pasnens! u 3agaun sxostorun. CBs3b 3KOJOTUU C IPYTUMH HAyKaMHU.
Mertoast skonoruu. [loneBbie HaOmOMEHUA. ODKCHEPUMEHTBI B DKOJIOTHHU
NpUPOAHBIE U JabopaTtopHble. MoaenupoBaHHe B JKOJOTHH. MOHHUTOPHHI

OKpYKaroIIel CpeJibl: TOKATbHBIN, pErMOHANBHBIN U TI00ATbHBIH

7.2

Okonornyeckue (akTopbl M 3aKOHOMEpPHOCTH HX JeictBus. Knaccupukanus
JKOJIOTMUYECKUX (DaKTOpOB: abMOTHUYECKHE, OMOTHUECKHE, aHTpOoNoreHHble. O01ud
3aKOHOMEPHOCTH JIeUCTBHS dKojormdeckux (axropos. [IpaBmio muammyma (K
Mnpenrens, 0. JIubux). TonepaHTHOCTb. DBpPUOMOHTHBIE U CTEHOOMOHTHBI
OpraHU3MBbl.
Abuotnyeckue ¢akrtopbl. CBeT Kak skonoruueckuid axrtop. JlelcTBue pa3HbIX
Y4aCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJIOTHUYECKHE TPYIIbl paCTeHUN U
YKUBOTHBIX 10 OTHOIIEHUIO K cBeTYy. CUTHaNIbHAS pOJib cBeTa. DOTONEPUOTU3M.
Temnepatypa kak skonoruueckuid paxrop. JleiicTBue TeMepaTypsl Ha OpraHu3MbI
[ToliknioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIM
OpPTraHU3MBI.
BnaxxHocts kak  skomormueckwii  (akrop. Ilpucnocobnenuss pacTteHuil K
NOJ/IepKaHuIo BotHOTO Oananca. Knaccudukanus pacTeHui o OTHOILEHHIO K BOJIE
[IpucnocobneHust KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXKHUMA.

Cpenbl  oOuTaHUS OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3AYLIHas, [OYBEHHAs
NIyOMHHas ~ NOJIOYBEHHAs,  BHYTPUOpPraHU3MEHHas.  PU3NKO-XUMHUYECKHUE
0c00EHHOCTH cpel oouTaHus opranu3MoB. IIpucnocoOneHns OpraHu3MoB K JKU3HN
B Pa3HbIX Cpeliax.
buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBbl. CyTOYHBIE U TOJAMYHBI]
putMmbl. IlpucnocoOneHHOCTh OpPraHu3MOB K CE30HHBIM HM3MEHEHUSIM yCIOBHH
KU3HHU.
Kuznennsie Gopmer opranusmoB. [lonsitne o sxu3HeHHON (opme. JKu3HEHHBI]
(GOpMBI pacTeHHI: JEpeBbs, KyCTAPHHUKH, KyCTapHUYKH, MHOTOJICTHHE TPaBBI
onHoNeTHUE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: TUAPOOHOHTHI, TEOOMOHTHI
a’po6uoHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a KHU3HU.

buotnueckue Qakroppl. Buasl OMOTHYECKHMX B3aUMOACHCTBUN: KOHKYPEHITWA,
XHMITHAYECTBO, cUMOMO3 M ero ¢opmbl. [lapasutusm, xoomeparus, MyTyaH3M,
KOMMEHCaJIU3M (KBapTUPaAHTCTBO, HaXJICOHMYECTRO). Hetpoduueckue

B3aUMOJICUCTBUS  (TomMueckuwe,  (opudeckue, ¢dadOpudeckue). 3HAYCHUE




OMOTUYECKUX B3aMMOJICUCTBHI JUIsl CYIIECTBOBAaHUS OPraHU3MOB B Cpele

obutanus. [IpUHINIT KOHKYPEHTHOTO UCKITIOUEHHS

7.3

DKOJIOTrMYeCKHe XapakTepucTHKU mnonyisuuu. [lomynsuus kak Ouosiorumueckast
cucrema. Poib HEOAHOPOIHOCTH Cpeibl, PU3NUECKUX OapbepoB U OCOOCHHOCTEN
O6uosioruu BUAOB B (OPMHPOBAHHUU IPOCTPAHCTBEHHOW CTPYKTYphl MOMIMYJISALMNA
OcHOBHBIE MOKa3aTenu IONYJALUU: YUCICHHOCTb, IUIOTHOCTh, BO3pacTHas W
II0JIOBAsI CTPYKTYPa, POKIaEMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTb, MUTPALIMS.
Okojorudeckas CTpykTypa mnonyasuuud. OLEHKa YHCIEHHOCTH MONYJISLIUU
JluHamMMKa TMOMyJSIUUMU KU €€ peryysanud. buoThueckmil NMOTEHIHMaNl MOIYJIALNN
MopenupoBanre TUHAMUKHU NOMyJsuuy. KprBble pocTa YHCIEHHOCTH MOITYJISLUN
KpuBbie BbDKHBaHHS. Perynsiusi YMCICHHOCTH TMOMYJSIUI: poiib (aKTOpOB
3aBUCSIIUX U HE 3aBUCALIUX OT INIOTHOCTH. DKOJIOTMYECKHE CTPATErMU BUAOB (I- 1
K-cTparerun).

[lonsTue 00 skonoruueckoi Huuie Buga. MecrooOutanue. MHoromepHasi MOJIETH
skosjornyeckod Humum JIx.JM. XarumHcoHa. Pa3mepsl 3KOJOTMYECKOW HHIIU
[loTeHunanpHas ¥ pealn30BaHHAs HULIU.

Bun xak cucrema nomyssnui. Apeansl BUAOB. BUIbl M MX KM3HEHHBIE CTPATETUU
3aKOHOMEPHOCTH MOBEACHUA M MUTIpaluil >KMBOTHBIX. buonoruueckue HHBa3un

Yy’KEpPOJHBIX BUJOB

7.4

CooOmiectBa oprann3moB. buoreHos u ero crpykrypa. CBs3u MeX]ly opranusmMamiy
B OwomeHoze. Okocuctema Kak OTkpbiTas cucrema (A.Jbx. Tencmm)
OyHKIHOHANbHBIE OJOKM OPraHU3MOB B HKOCHCTEME: MPOIYLEHTHI, KOHCYMEHTHI
penyuentsl. Tpoduueckue ypoBHH. Tpoduueckue nenu v cet. AOHOTHYECKHUE
6moku sKocucteM. I104YBBI M WIIBI B dKOcHCTeMax. KpyroBopoT BeIIecTB M MOTOK
SHEPTUU B 3KOCHUCTEME.

OcHoBHbBIE TIOKa3aTeNM SKOCUCTEMBI. buomacca W mpoayKuus. DKOJOTHYECKHd
MUPaMHJIbl YUCEN, OOMACChI U YHEPTHH.
HanpaBnenHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccud. llepBuyHble W
BTOPUYHBIE CYKLIECCUM U UX NPUYMHBI. AHTPOIIOTEHHBIE BO3/IECHCTBHS Ha CYKLIECCUH
KnumakcHoe coobmiectBo. bropasnooOpasue u mojgHOTa KPyroBOpOTa BEIIECTB
OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[IpuponHble  3KOCUCTEMBI. AHTPOIOIEHHBIE HSKOCUCTEMBI. ATrpO’KOCHCTEMA
ArponeHos. Pa3nnuus Mexy aHTpOIIOT€HHBIMH U IPUPOIHBIMU SKOCUCTEMAMM.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas diopa 1
(dayna. CuHanTponm3anus ropojackoil (aynsl. buomormueckoe M XO3sIICTBEHHOH
3HAYEHHE arpodKOCUCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUSA

OCHOBHBIX B3aMMOICHCTBUI OpTraHHU3MOB B DKOCUCTEMAX.

[lepenoc sHepruM M BEHIECTB MEXKAY CMEXKHBIMU SKOCUCTEMAMH. Y CTONYUBOCTD




OpraHnu3MoB, HOHy.]'IfIIII/Iﬁ U DOKOCHUCTEM B  YCJIOBUAX  CCTCCTBCHHBIX H

AHTPONOTEHHBIX BO3ICUCTBUI

buocdepa — oOmemnanerapnas o0onouka 3emMilM, T/A€ CYIIECTBYET WJIN
cyuiecTBoBasia ku3Hb. Yuenue B.U. Bepnaackoro o 6uocdepe. Obmactu Guocheps
u e€ coctaB. JKuBoe BemiecTBo 6rochepsl U ero GyHKITHH.
3akoHOMEpPHOCTH cymecTBoBaHusl Ouocheprl. OcobeHHOCTH OMOCchepsl Kay
ri100anpHOM 3KocHucTeMbl. J[MHaMuyeckoe paBHoBecue B Ouochepe. KpyroBopots)
BEIIECTB U OMOTreOXMMHYECKHE IUKIbI (YIiIeposa, a3oTa). PUTMHUYHOCTE SBICHUH H
7.5 ouocdepe.

3oHanbHOCTh OHochepsl. Ilonstue o Onome. OCHOBHBIE OMOMBI CYLIH: TYHIpa
XBOWHBIE Jieca, CMEIIaHHbIE U IIMPOKOJHMCTBEHHBIE Jieca, CTEMH, CaBaHHBI
MYCTBIHU, TPONIMYECKHE Jieca, BEICOKOTrophsi. KiMMaT, pacTUTENbHBIA U KUBOTHBIN
MHp OMOMOB CYIITH.
CtpykTtypa ¥ (YHKIHS KUBBIX CHUCTEM, OIlEHKAa MX PECYpPCHOrO MOTEHIMAIa W

ouocdepHbIx QyHKITHIHA

DKOJIOTHUECKUE KPU3UCHI W UX NMpUYUHBL. BosnelicTBue denoBeka Ha Ouocdepy
3arpsisHeHUE BO3AYLIHOM cpeabl. OXpaHa BO3ayXa. 3arpsi3HEHHE BOJHOUW Cpeabl
Oxpana BOJOHBIX pecypcoB. Paspymenue mouBbl. OXpaHa MOYBEHHBIX PECYpPCOB
W3menenne kinmara.

AHTpOIIOT€HHOE BO3ACMCTBHE HAa PACTUTENbHBIA W JKUBOTHBIM Mup. OxpaHg
7.6 pacTUTENBHOTO W >KUBOTHOTO Mupa. OCHOBHBIE NPUHLHUIBI OXPAHbI MPUPOJBI
Kpacuple kauru. Oco0o oxpansembie mnpuponanbie Tepputopun (OOIIT)
Borannueckue cajpl U 300J0THYECKHE TTAPKU.

OCHOBHBIE TPUHIUIIBI YCTOWYMBOTO Pa3BUTHUSA YEJIOBEYECTBA U  MPUPOJBI

PanuonansHOE MMpUpPOAOII0JIB30BAHNC n COXPAHCHUC OHOJIOTUYECKOT(

pa3zHooOpaszus 3eMiau

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOTA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOEHHUS OOYy4aroIIMMUCS
IporpamMm cpeaHero oomiero 00pa3oBaHus: INYHOCTHBIE, METAIIPEIMETHBIEC U MPEIMETHBIE.

B cTpyKType JMYHOCTHBIX pe3yJIbTATOB OCBOCHUS MPOTPAaMMBbI 10 OHMOJOTHH BBIJICIICHBI
CICMYIOIINE  COCTaBIIAIOIIME: OCO3HAHWE OOYYAIOMUMHCSI  POCCHMCKON  TpayKIaHCKOW
UJIGHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOINPEAETICHHUIO,
Hanudue momueayuu K OOy4deHHIO OHWOJIOTHM, yeleHanpasieHHoe pa3zeumue BHYTPEHHUX
yOEXAEHUH JINYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OHMOJIOTMYECKOT0 3HAHUS, 20MOBHOCMb U CNOCOOHOCHb OOYYaIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOEH  JEATETBbHOCTH  IIEHHOCTHO-CMBICIOBBIMH  YCTaHOBKaMH, MPHUCYIIMMU  CHUCTEME



OMOJIOTMYECKOTO  OOpa3OBaHUS, Haluuue NPABOCO3HAHUS ~ IKOJOTHUECKON  KYJIbTYPHI,
cnocobHocmu cmasums UENHU U CTPOUTH )KU3HEHHBIE TJIaHbI.

JIn4HOCTHEIE PE3YIBTATEI OCBOCHUA IMPOrpaMMEI 110 Onoornuu JOCTUTAKOTCA B €AUHCTBEC
y4eOHOW M BOCTIUTATENBHON NEATEIHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMH POCCHUHUCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMHU B
oOmiecTBe TpaBHJIAaMU U HOPMaMHd TOBEACHHUS M CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHUSA,
CaMOBOCITUTAaHUA U CaMOpa3BHUTHUsA, Pa3BUTUIA BHYTpeHHCI\/’I MMO3WIUN JIMYHOCTHU, IMaTPUOTU3MA U
YBOXCHUSI K 3aKOHY M IMPaBOMOPSAKY, YEJIOBEKY TpyJAa U CTaplIeMy IMOKOJCHHIO, B3aUMHOIO
YBOXECHHUS, OEpPEeKHOr0  OTHOMIGHUS K  KyJIbTYpHOMY  HACJIEOUI0O U TPaJULUAM
MHOTOHalIMOHAJIBHOTO Hapoxaa Poccuiickoi Denepaunu, NpUPOJE U OKPYKAIOIIEH Cpee.

JIngHOCTHEBIE PE3YIbTATBI OCBOCHHA y‘I€6HOF0 npeamMeTa «buonorusa» JOJDKHBI OTpaXaTb
TOTOBHOCTh U CIOCOOHOCTHh OOy4aroluXcsi pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
NO3ULMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAlMW, TO3UTUBHBIX BHYTPEHHHUX
yOKICHHIA, COOTBETCTBYIONINX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  0OOIIecTBa,
PaCIMPCHUEC KU3HCHHOI'O OIBITA W OIbITa ACATCIIBHOCTHU B IPOLCCCE pCain3alliid OCHOBHBIX
HaIpaBJIEHUH BOCIMTATEIbHON JAESITETbHOCTH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOTr0 BOCIIUTAHMS:

C(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUHCKOTO 00IIECTBA;

OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX IMpaB U OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPABOIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NEATEIBbHOCTH NPU CO3JaHUN YUEOHBIX MPOCKTOB,
peICHUH yqe6me U IIO3HaBaTCJIbHBIX 3aa4, BBIIIOJIHCHU U 6I/IOJ'IOFI/I‘~I€CKI/IX SKCIICPUMCHTOB;

CIIOCOOHOCTh  OMNPEENIATh COOCTBEHHYIO TO3MIMIO IO OTHOIIEHUIO K SBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUUTBIBATH B CBOUX ,Z[GI\/'ICTBI/ISIX HGO6XOI[I/IMOCTB KOHCTPYKTHBHOT'O
BSaHMOHCﬁCTBHH JIIOIIGI>'I C pa3sHbIMU y6e)KIl€HI/I$IMI/I, KYJbTYPHBIMU HNEHHOCTSAMU U COLIMAJIbHBIM
TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B TIPOIECCE COBMECTHOTO BBHITIOJHEHHS Y4eOHBIX,
MO3HABATENbHBIX M HCCIEAOBATENIbCKUX 3a/1ad, YBAXKUTEIBHOIO OTHOUIEHUS K MHEHUIO
OIIOHEHTOB IIPH 00CYXAEHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CONEPIKAHNS;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHUICKON IPaXKTAHCKOW UACHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTHM Iiepel PonMHON, ropmocTtu 3a CBOM Kpai, CBOKO
Ponuny, cBOI A3BIK U KyJIBTYPY, MPOILIOE M HACTOAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHHE K NPHUPOJHOMY HACIEOUI0 M MaMATHUKAM IPUPOJIBI,
JOCTI>KEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKHUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
6I/IOJ'IOFI/II/I, [MOHUMAaHU 3HaYE€HUSI OMOJIOTUH B IIO3HAHUN 3aKOHOB IMpUpoOdbl, B )KU3HH YCJIOBCKA U
COBPEMEHHOTO OOIIECTBA;

uzeiiHas yoe:KIEHHOCTh, TOTOBHOCTh K CITY>KeHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IEHHOCTEH POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;



CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIEHUs, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYHBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSM, CO3JAaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA IIEHHOCTEW CEMEWHOMN *U3HU B COOTBETCTBUM C TPAAULMIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYeCKOr0 BOCIMTAHMS

JCTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

IMOHUMaHNE SMOLIMOHAIIBHOTO BO3AEHCTBUS KUBOW NPHUPOJIbI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSBISATH
KayecTBa TBOPUYECKON JIMYHOCTH;

S5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHHMS  KYJbBTYPbl 310POBbS U
IMOIMOHAJIBLHOIO 0JIArONOJIYYHs:

MMOHUMAHUE U pean3allvs 3JI0pOBOro M 0€30MacHOro 0opasza >KU3HU (310pOBOE MUTAHUE,
coOIoficHNe TUTMEHUYECKUX MPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHI U OTHAbIXa,
perynspHas (Qu3MdecKass aKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PM3UYECKOMY H IICUXHUUYECKOMY 3I0POBBIO;

NMOHUMAHUE IIEHHOCTH TPAaBUJ HWHIUBUIYAIBHOTO M KOJUIEKTHBHOTO 0O€30MacHOTO
MOBE/ICHUS B CUTYAlIUSX, YIPOXKAIOIIKX 30POBbIO U KU3HU JTIOJICH;

OCO3HaHHE TOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPeONCHUS aTKOTOJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

FOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10J1t00ue;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTU TEXHOJIOTMYECKOM U COIIMAIbHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATb M CAMOCTOSATENBHO  BBIMIOJNHATH  TaKyIO
NeSTeITbHOCTD;

WHTEpPEC K pas3nudHbiM cdepam MpodecCHOHATBHOW AESITEIIBHOCTH, YMEHHUE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oyay1ieil mpodeccruu u peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO MU CaMOOOpPA30BaHUIO HA MPOTHKEHUU BCEH
KU3HH;

7) IKOJOTHYeCKOr0 BOCIIMTAHUS:

9KOJIOTMYECKHU IeJ1IeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY JKHU3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYphI: MPHOOPETEHUE ONbITA IUIAHUPOBAHUS
MOCTYTIKOB ¥ OIICHKH WX BO3MOYKHBIX TIOCIICICTBUN JJISI OKPYKAIOIIEH CPEJIbl;

OCO3HaHHUE T1100aIbHOr0 XapaKkTepa 3KOJOTHYECKUX MPOo0sIeM U MyTel UX pelieHus;

CIIOCOOHOCTH MCTOJIB30BaTh MpUOOpETaeMble MPU U3YYCHUHU OMOJIOTUU 3HAHUS M YMEHUs
MPU PEIICHUU TPOOJIEM, CBSI3aHHBIX C PAIMOHAIBHBIM TPUPOJIONOIB30BAHIEM (COOIOICHUE
MpaBUJI TIOBEJCHUS B MPUPOJE, HAMPABICHHBIX HA COXPAHCHHE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BHUJOB, SKOCHCTEM, Onochepsl);

AKTHUBHOE HEIMPUATUE JEUCTBUI, MPUHOCSIIIMX BpPEd OKpPYXKAoIIed NPUPOAHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONMPHUSATHBIE YKOJOTHUECKUE MOCIEACTBUS MPEINTPHUHUMAESMBIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJM4ue Pa3BUTOrO HKOJOTMYECKOTO MBILIUICHUS, 3KOJOTUYECKON KyJIbTYPHI, OIbITa
NESATENIbHOCTH  DKOJIOTUYECKOM HAMpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCS HUMH B



MO3HABATEIHbHON, KOMMYHHKATUBHOM M COLIMATbHOW TMPAKTUKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOH JIEeSTENFHOCTH SKOJIOTHIECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUA HAyKd M OOINECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JHAlOTe KYJIbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UNTATEIILCKON KYJIBTYPHI KaK CpEACTBA B3aUMOICHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

MOHUMaHHE Crelnu(pUK OUOIOTUM KaK HayKH, OCO3HaHHs €€ poilu B (HOpMHUPOBAHHH
paIMOHATBFHOTO HAYYHOTO MBIIIJICHHS, CO3aHNUHU LIEJIOCTHOTO MPECTABICHUS 00 OKpY’KaloleM
MHpEe KaK O CIWHCTBE MPHUPOIBI, 4YeIOBEKa H OOIIeCTBa, B IMO3HAHWUM IPHPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpoodIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIMH: 00eCTIeUeHUS
HOBOTO YPOBHSI Pa3BUTHUS MEIMIIMHBI, CO3JAHHME MEPCIEKTUBHBIX OMOTEXHOJIOTUN, CTIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, MOUCKA MyTEH BBIX0/a M3 TI00ATBHBIX
9KOJIOTHYECKUX MpoOsieM U o0ecrieueHus nepexoaa K yCTOMYuBOMY Pa3BUTHIO, PalliOHAIEHOMY
UCTIOJb30BaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJOTUYECKUX 3HAHWMA B IEJIAX MOBBIIICHUS OOIICH
KyJbTYPBl, €CTECTBEHHO-HAyYHOH TI'pPAaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIIMOHATHHOU
TPaMOTHOCTH 00yJaronuxcsi, popMUpPyeMOii PH U3YUECHUU OMOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOIb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TOMy4YyaeMble 3HAHUS MJs aHanu3a W OOBSCHEHUS SIBICHUN
OKPYXKAIOIIer0o MUpPa M MPOUCXOIAIIMX B HEM HM3MCHCHHU, YMEHHUE JeliaTh OO0OCHOBaHHBIC
3aKJIIOUYEHHST HAa OCHOBE HAay4HbIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIb30BaTh OHMOJOTHMYECKHE 3HAHHS IS PEIleHUs
po0JIeM B PEATbHBIX )KHU3HCHHBIX CUTYAIIHSIX;

OCO3HAHME IICHHOCTH HAayYHOW JEATEIEHOCTH, TOTOBHOCTH OCYIIECTBIISTH MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITENFHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEphIBHOMY OOpPa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIONyYEHHUIO HOBBIX 3HAaHWUW 10 OWOJIOTMM B COOTBETCTBUU C IKHU3HCHHBIMU
MOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MertamnpeMeTHbIE Pe3ysIbTaThl OCBOCHHUS ydyeOHOro mpenmera «buosorusy BKIHOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS OOYYAIOMMXCS  MEKIUCIUIUTMHAPHBIC
(MexrpeIMeTHbIE) 00lLIeHaYy YHbIE TOHSTHS, OTPaXKaroIINe LEI0CTHOCTh HAyUYHOM KapTHHBI MUpa
U crenu(uKy METOA0B MO3HAHMS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHUs,
SBJICHHE, IpPOIECC, CUCTeMa, HAy4HbIM (axT, NMPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIe0BaHNe, HAONIONEeHNe, U3MEPEHUE, SKCIEPUMEHT U JIPYTHE); YHUBEPCAIbHbIC
yueOHbIe JeiCTBUS (TO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIeUnBaOIINE
(dopmupoBaHue (PYHKIMOHAJIBHOW I'PAaMOTHOCTH M COLMAJIBHOW KOMIETEHUUH O0YyYaroIuXcs;
CIIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHUBEpPCAIbHbIE y4yeOHBIE ACWUCTBUS B IO3HABATEIBHON U
COLIMAJIBHON MTPAKTHKE.



B pesynprate wu3ydeHus OWOIOTMM Ha YpOBHE CcpeAaHero oOmiero oOpa3oBaHHUS Yy
oOydatromerocss OyayT copMupoBaHBI MO3HABATEIHHBIC YHHUBEPCAIBbHBIE y4eOHBIC NEHUCTBUS,
KOMMYHHUKATHUBHBIC YHUBEPCAIbHBIC Y4YCOHBIC JCWCTBHS, PETYJSITHBHBIC YHHBEpCAJIbHBIC
y4eOHbIe JeCTBHSI, COBMECTHAS I€ATEIbHOCTD.

MertanpeaMeTHble Pe3yNbTaThl OCBOEHUS MPOTPAMMBI CpPEIHEro o0Iero oO0pa3oBaHUS
JTOJKHBI OTPAXKATh:

ORj1ajeHNe YHUBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMY € CTBHSIMM:

1) 6a30Bble JJOrnYecKue AeHcTBUS:

CaMOCTOSITENNbHO (OpMyIHpOBaTh U aKTyalU3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TIPU OCBOCHHM 3HAHWW TNPUEMBI JIOTHYECKOTO MBIIIICHUS (aHAIH3a,
CHUHTE3a, CpaBHEHMS, KiacCU(pUKaIuu, OOOOIICHMs), PACKpPbIBATH CMBICT OHOJOTHYECKHUX
MOHATUHN (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMU MOHITUIMH);

OTIPECIIATh IENH JEATEIbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPHH WX JOCTHIKCHHS,
COOTHOCHTH PE3YJIbTaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

WCIOJIb30BaTh OHOJOTMYECKHE MOHATHS JUIsl OObsCHEHHA (DAKTOB U SIBJICHHUHA KUBOU
IPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYKJEHUS (MHIYyKTUBHBIC, JICHyKTUBHBIC, [0 AaHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B PaCCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKITIOUEHUS;

NPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYUI Pa3HOrO poja,
BBISIBJICHHBIX B Pa3IMYHbBIX HHPOPMAITMOHHBIX HCTOUYHUKAX;

pa3pabatbIBaTh IUJIaH PELIECHUs MPOOIEeMbl ¢ YYETOM aHaIN3a UMEIOIIUXCSl MaTepUaIbHbIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB IENISIM,
OIICHUBATH PUCKU TOCIICICTBUN ACSITEILHOCTH;

KOOPJIUHUPOBATh M BBIMOJNHATE PA0OTy B YCIOBHSAX PEATBHOTO, BHPTYaJbHOTO H
KOMOMHHMPOBAHHOTO B3aHMO/ICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

2) 6a30BbIe HUCCIeA0BaTENbCKUE JeiiCTBUS:

BJIQJICTh HaBBIKAMH y4eOHO-HCCIICIOBATEILCKON M MIPOSKTHOM JCSATEIbHOCTH, HaBBIKAMH
paspelieHus npodieM, COCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOHUCKY METOJOB
pelIeHUs MTPAKTUYECKHX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

UCIIONB30BaTh PA3JIMYHBIC BBl JACSITEILHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAIMH, TPEOOPA30BAHUI0O M NMPUMEHEHHUIO B YYEOHBIX CHUTyaIlUsX, B TOM YHCJC TPU
CO3/IaHUU YYEOHBIX U COIANIbHBIX TPOEKTOB;

(hopMUpOBaTh HAYYHBIM TUI MBIILICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHATHSIMU M METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4d B 0Opa30BATEIbHOW MAESITEIBHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH TNPUYMHHO-CIEACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3a/Jady, BBIABUTATh
TUMOTE3y €€ pelIeHHs, HaXOIUTh apryMEHTHI MJs J0Ka3aTelIbCTBA CBOUX YTBEPKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTCPUH PEIICHHS,

aHAIM3UPOBATh TOJYYEHHBbIE B XOJE€ peUIeHHs 3aJadd pe3yJbTaTbl, KPUTHUYECKU
OILICHUBAThH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;



JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh MPUOOPETEHHBII OMBIT;

OCYILECTBIIATh II€JICHANPABICHHBIN TMOMCK IMEpPeHOoca CPEICTB U CHOCOOOB IEHCTBUS B
poeCCHOHANBHYIO CPELy;

yMEeTb TEPEeHOCUTh 3HAaHUS B  T[O3HABaTelIbHYI0O M  MPAKTUYECKYI0  00JacTu
KHU3HEJIEATSTbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC WICH, NpEIaraTh OPUTHHAIBHBIC TOAXOIBI W PEIICHUS, CTaBUTh
npoOJieMbl U 3aJ1a4H, JOMYCKAIOIUE allbTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HH(OpMarmu (TeKCTe y4eOHOro mocoowms,
HAYYHO-TIONYJISIPHOM JIUTEpaType, OMOIIOTUYECKUAX CIIOBAPSX U CHPABOYHUKAX, KOMIIBIOTEPHBIX
0a3zax naHHBIX, B MHTepHeTe), aHANM3UPOBaTh HHGPOPMAIMIO PA3IMYHBIX BHJIOB M (hopm
NpeCTaBICHUs, KPUTUUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTb;

(dbopMyIHpOBaTh 3aMpoChl M TNPUMEHATH pPA3TUYHBIE METOABI TPU TOUCKE M OTOOpe
Ouosornueckoil nHPpopMauu, HeOOXOIUMOM JIJIsl BEITIOJIHEHUSI YUEOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HCIOJIb30BaHUA HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TUYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy NpPEICTaBICHHUA OHOJIOTUYECKON
nHpopManuu (cxemsl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOE);

WCIOJIb30BaTh HAYYHBIH S3BIK B KadecTBE CpEACTBAa IMpH paboTe ¢ OMOJIOrHYEecKOi
uHbopMaIueil: MPUMEHITh XUMUYeCKue, GU3NYECKUe U MaTeMaTH4YeCKHE 3HAKU U CHMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, HCIOIb30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATIISAHOCTH;

BJA/IeTh HABbIKAMHU pACIO3HABAaHUS U 3alIUTHl HHQOpPMAIMH, HHGOPMALUOHHON
0€30MacCHOCTH JTUYHOCTH.

OBJiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMY 1eHCTBUSAMU:

1) o0menue:

OCYIIECTBIIATh KOMMYHHKAIIMK BO BceX cepax KM3HM, aKTHBHO y4acTBOBATh B THAIIOTE
WIM JUCKYCCHU TIO CYIIECTBY 00Cyk/IaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATh
CYX/IGHUS OTHOCHUTEJIbHO BBINIOJHEHUs TMIpe/laraeMoil 3aJayd, YYMThIBaTb MHTEPEChl U
COTJIACOBAHHOCTH TIO3UIIMH IPYTUX YYaCTHUKOB JIHAJIOTa U JUCKYCCHH);

pacmo3HaBaTh HeBepOAJIbHBIE CPEACTBA OOIICHHs, MOHUMATh 3HAYEHHE COIMAIbHBIX
3HAKOB, MPEANOCHUTOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallUl, yMETh CMITr4aTh KOHQIUKTHI U
BECTH NIEPETOBOPHI;

BJIAJICTh PA3MUYHBIMUA CIIOCOOAMU OOIIECHHUS M B3aUMOJEHCTBHS, IMOHMMATh HaMEPEHUS
JPYTUX JIOACH, TPOSIBIIATh YBAXUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(hopMynHupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JaraThb CBOIO TOYKY 3pEHHsS C HCIOJIb30BAaHHEM S3BIKOBBIX
CPEJICTB.

2) coBMecTHAasl 1eITeJIbHOCTh:

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIMBUAYaIbHOW pabOThl Mpu
peleHnH OMOJIOrNYecKoi MpobsieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYTIOBBIX
(opM B3aMMOACHCTBUS MPH PEIICHUH yUeOHOH 3a1auu;

BBIOMpPATh TEMAaTHKy M METOJbI COBMECTHBIX JEHCTBUH C y4€TOM OOIMIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4jeHa KOJJIEKTHUBA,



IIPUHUMATh LI€JI1 COBMECTHOM JEATEIbHOCTH, OPraHHU30BBIBATH U KOOPAMHHUPOBATH
JEUCTBUA MO €€ JOCTMIKEHMIO: COCTAaBJIATH IUIAH JEHUCTBUM, pACOPENCNIATh POIAU C YYETOM
MHEHUH YYaCTHHKOB, 00CYK/1aTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)JOro Y4aCTHHKA KOMaHbl B OOIIUI pe3yibTar
0 pa3pabOTaHHBIM KPUTEPUSIM;

IpejylaraTb HOBBIE IIPOEKTHI, OLICHMBATh MJAECH C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILLIECTBIISATh ITO3UTUBHOE CTPATETMUECKOE IIOBEJCHUE B PA3IMYHBIX CHUTYalHUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OBiageHne YHMBEPCAJIBbHBIMH PeryJsiTUHBHBIMH eiiCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHUS 7S BBIABICHUS NpPOOJIEeM M UX pElIeHUs B
KHU3HEHHBIX M YUEOHBIX CUTYalHsX;

BBIOMPATh HA OCHOBE OMOJOIMYECKMX 3HAHUU 1IEJIEBHIE U CMBICIOBBIC YCTAHOBKH B CBOHMX
JEUCTBHSX M MOCTYIIKAaX 0 OTHOLICHHWIO K >KMBOM IPHUPOJAE, CBOEMY 3J0POBBIO0 U 3J0POBBIO
OKPY’KaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO NEATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh W (OPMYyIUPOBATH COOCTBEHHBIE 3aJaud B O0Opa30BaTENbHON JAESITENBLHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs] MPoOIeMbl C YIETOM MMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEMOUTEHU;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOr0 MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLICHUBATbH MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATh (POPMUPOBAHMIO M MPOSIBIICHUIO IMPOKOM SPYIUIIUH B Pa3HBIX 00JACTIX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYpHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTH, OLICHHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HABBIKAMH MTO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBaHMI, UCIONIb30BaTh MPUEMBI pediexcun
JUTSL OIICHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATH PEIICHUS 10 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npuHsATHE ce0s M APYTUX:

NPUHUMATH ceOsl, MOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI IPYI'MX IIPU aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MIPABO U MPABO APYTUX Ha OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MTO3ULUH JIPYTOro YeI0BeKa.

HNPEAMETHBIE PE3YJIbTATHBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS COJEpKaHUs yueOHOro mpeamera «buonorus» Ha
yTray0IEHHOM ypOBHE OPUEHTUPOBAHBI Ha o0ecrieueHrne nporiibHOTO 00yYeHUs 00YYarOIIIXCs
Oowonornu. OHM BKIIOYAIOT: crenupUIecKue Ui OWOJIOTMH HAayYHBIC 3HAHHS, YMEHUS U
CHOCOOBI JICMCTBUH TI0 OCBOCHHIO, HHTEpPIpPETAIlMM W NPeoOpa3OBaHUIO 3HAHWM, BHIBI



NeSITeIbHOCTH 10 TMOJYyYEHHIO HOBBIX 3HAHMN W HUX NPUMEHEHHIO B PA3JIMYHbIX Y4eOHBIX, a
TaK)K€ B pEaJIbHBIX )KM3HEHHBIX cUTyauusax. [IpeaMeTHble pe3ysibTaThl IPEICTaBICHbI 110 T0J1aM
W3Y4YEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOeHMs YydeOHoro mnpeamera «buonorus» B 10 knacce
JIOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHUH B CHCTEME €CTECTBEHHBIX HAyK, B
(hopMUPOBAaHUM E€CTECTBEHHO-HAYYHOW KAapTHUHBI MHUpPA, B TO3HAHMM 3aKOHOB HPUPOIBI U
peleHny mpobeM paloHaIbHOIO IPUPOAONOIb30BAHNUS, O BKJIA/le POCCUHCKUX U 3apyOeKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIAJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJAraroIue
OMOJIOrMYeCKHEe TEPMUHBI U TOHATUS (PKU3Hb, KJIETKAa, OpraHu3M, MeTa0OoJu3M, rOMEOcTas,
CaMOpEryJsilus, CaMOBOCIIPOM3BEICHUE, HACIEICTBEHHOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE),
Oouosiornueckue Teopun (kinetouynas Tteopus T. IIBanna, M. Ilneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus: (H. . BaBunoBa — o nentpax
MHOT000pa3usi U MPOUCXOKICHUSI KYJbTYpHBIX PAacTE€HUI), 3aKOHBI (€IUHO0Opa3us MOTOMKOB
NIEPBOT0 MOKOJIEHUS, PACLIEIIICHNs, YUCTOThI TaMeT, He3aBUCUMOro Hacinenosanus I'. Mennens,
TOMOJIOTHYECKUX PAJOB B HACJEICTBEHHOM u3MeHunBoctH H. . BaBuioBa), mpuUHIMITBI
(KOMILJIEMEHTAPHOCTH);

BJIa/ICHUE OCHOBHBIMHM METOJaMH HAy4YHOI'O IO3HAHUS, UCIOJIb3yEMBIX B OMOJIOTrHYECKUX
HCCIIEIOBAaHUX JKUBBIX 00BEKTOB (ONUCaHUE, U3MEPEHUE, HAOMIOCHUE, SKCIIEPUMEHT);

YMEHHUE BBIACIATh CYIECTBEHHbIC MPU3HAKHU: BUPYCOB, KJIETOK MPOKApUOT U IYKapHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4ucie OakTepuil, TpubOB, PaCcTECHHIA,
YKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PACTEHMM, )KMBOTHBIX, YEIOBEKa,
IIPOLIECCOB KU3HEICATEIBHOCTH, IPOTEKAIOIIMX B OpPraHU3Max pacTEeHUH, MXHUBOTHBIX M
YesioBeKa, OMOJIOTMUECKUX MPOLIECCOB: 0OOMEHa BelecTB (MeTabosIn3M), IPeBpalleHHUs SHEPruH,
OposkeHHsI, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUIOB MUTAHHS, (POTOCHMHTE3a M XEMOCHHTE3a,
MUTO3a, Mei03a, FraMeTOreHe3a, IMOpUoreHe3a, NoCTIMOPHUOHATIBLHOIO PA3BUTHS, PA3MHOKEHUS,
WHIMBUAYAIbHOTO pPa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJCIHCTBHUS T'€HOB, TeTepo3uca,
UCKYCCTBEHHOI'O 0TOODA;

YMEHHE YCTAHABIMBATh B3aUMOCBSA3M MEXIY OpPraHOMJIAMM KJIETKM U UX (DYHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH M X (PYHKUIUAMHU, MEXKAY OpPraHaMH M CUCTEMAaMU OPTaHOB Y
pacTeHMii, >KMBOTHBIX W 4YeJOBEeKa M UX (QYHKIUSAMH, MEXAYy CHUCTEMaMH OpPraHOB M UX
(GYHKIMAMH, MEXAy dTalaMd OOMEHa BEIECTB, dTallaMu KJIETOYHOIO IMKJIA M YKU3HEHHbIX
LUKJIOB OPraHU3MOB, JTalaMUd SMOPHUOHAIBHOTO pa3BUTHs, TEHOTUIIOM U (EHOTHIIOM,
(eHOTUTIOM U (paKTOpaMu cpesibl OOUTaHHS;

YMEHHE BBISBIISITh OTIMYUTEIbHBIE NMPU3HAKU JKMBBIX CHUCTEM, B TOM YHCIIE PAaCTEHHI,
KHUBOTHBIX U YEJIOBEKA;

YMEHHUE HUCIOJIb30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOJIIOTHYECKY0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs1 JOKA3aTeJIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIIII;

yMEHHE peliaTb OUOJOTMYECKHE 3a7aud, BBISBISTh NPUYMHHO-CIIEIACTBEHHbIE CBS3H
MEX]IY HCCIEeAyeMbIMU OHOJIOTMYECKUMHU INpOLleCCaMH M SBJICHHUSIMM, JAejaTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAHMH ITOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBbIE M TPAKTHYECKHUE PabOThl, COONIONATh MpaBWia MpU
pabote ¢ yueOHBIM U JTabOPaTOPHBIM 000PYAOBaHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, INPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
(dopMyIHpys LIeNb UCCIIEA0BaHMsI, aHATU3UPOBATH MOJyUYEHHbIE Pe3yJIbTaThl U A€IaTh BEIBObI;



YMEHHE y4acTBOBaTh B y4eOHO-HCCIEN0BAaTENbCKONH paboTe Mo OWOJIOTHH, SKOJIOTHU U
MeIUIMHE, MPOBOAUMON Ha 0a3ze MIKOJBHBIX HAYYHBIX OOILIECTB, W IyOJHMYHO TMPEICTABIATH
TTOJTy9ICHHBIC PE3yJIbTAThl HA YUCHUISCKUX KOH(DEPCHIIHSIX;

yMEHHE OIIEHHBAaTh JTUYECKHUE aCIMeKThl COBPEMEHHBIX HCCIEAOBaHUNH B 00JacTH
OMOJOTMM W MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOAOTBOPEHUE, HAMpaBICHHOE
U3MEHEHHE TeHOMa M CO3aHNE TPAHCTEHHBIX OPTaHU3MOB);

yMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBEIOOP OyayIiei npodecCnoHaTbHOM NeATeTbHOCTH B
oOnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO X031 CTBa, MUIIEBON
MIPOMBIIIIJICHHOCTH, YIIyONsTh TO3HABATENbHBIM WHTEPEC, HANpaBICHHBIH HA OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIICH TPOPECCHH U TPOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUs B
OpTraHU3aIMsIX CPEAHETO MPOPECCHOHATBHOTO U BBICIIIETO 00pa30BaHUsI.

[IpenmeTHbie pe3ynbTaThl OCBOCHHS yueOHoro mnpeamera «buomorus» B 11 Kanacce
JOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHUH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTWHBI MHUpA, B IO3HAHWU 3aKOHOB
MPUPOJABI U PELICHUH SKOJIOTMYECKUX MPOoOJIeM YellOBEUYECTBA, a TAKXKE B PEIIEHUU BOIPOCOB
palMOHATBHOTO MPHUPOJONOIL30BaHUS, U B (HOPMHUPOBAHHHM LIEHHOCTHOTO OTHOIIEHHUS K
npupoje, OOLIECTBY, YEIIOBEKY, O BKJIAJIe POCCHUHCKMX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

yMEHHE BJaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET ONpeiesieHUsl U
MOHMMAaHHE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB W TOHATHHA (BHI,
sKocucTema, Ouocgepa), Ouomormueckue Teopuu (dBomtonoHHass Teopus Y. JlapBuHa,
CHUHTETHYEeCKasi Teopusi sBomonuu), yueHus (A. H. CeBeproBa — 0 myTsxX W HampaBJICHUSIX
sBomtonuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (TeHETHYECKOTO paBHOBecHs k. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bopa), npasuna (Munumyma HO. Jlubuxa,
9KOJIOTHUYECKOH MHpaMUbl JHEPTHH ), TUIIOTe3bI (TUnoTe3a «mupa PHK» V. 'unbeprta);

YMEHHE BJIAJCTh OCHOBHBIMH METOJaMHM HAy4YHOTO IIO3HAHHWS, HCIOJIb3YEMBbIMH B
OMOJIOTHYECKUX HCCIICAOBAHMIX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONMHCaHUE, H3MEpEHHE,
HaOI0IeHNE, PKCIIEPUMEHT), CITIOCO0aMH BBISIBICHUS U OLIEHKH aHTPOMOTEHHBIX M3MEHEHUN B
IPUPOJIE;

YMEHHE BBIACTATh CYNIECTBEHHBIE NPU3HAKU: BHUIOB, OHOTECOIICHO30B, JKOCHCTEM U
ouocdepsl, CTaOMIM3UPYIOUIET0, JBMXKYLIETO U Pa3pbIBAIOLIETO €CTECTBEHHOro 0TOOopa,
AJTONATPUYECKOT0 M CUMIATPUIECKOTO BU000pa30BaHNs, BIUSHUS JABIKYIIUX CHJI ABOJIOLUN
Ha TeHO(OH] MOMYJISALUU, MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpelie OOMTaHUS, YepeIOBaHUs
HarpaBJICHUH SBOJIIOLINHU, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHE YyCTAaHABJIMBATh B3aWMOCBSI3M MEXIYy IPOILECCAMU DBOJIOLUUH, JIBHKYIIMMA
CHJIaMU aHTPOIMOTreHe3a, KOMIOHEHTAMHU PAa3JIMYHBIX 3KOCHCTEM M MPUCHOCOOJICHUSMU K HUM
OpPTraHHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKH JKUBBIX CUCTEM, TPUCIIOCOOIEHHOCTD BUIOB
K cpene oOWTaHUs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aWMOCBS3EH
OpPraHU3MOB B COOOIIECTBaX, aHTPOINIOTCHHBIX U3MEHEHHUI B 9KOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE HUCHOJIBb30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUI JIOKa3aTeJIbCTBA POJCTBA OPraHMU3MOB pa3HBIX CHCTEMaTHMYECKHX TpPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB W CpeIbl OOMTAHWsS, €IWHCTBA UYEIOBEYECKHUX pac, HEOOXOAMMOCTH
COXpaHEHUS MHOrooOpaszus BUAOB M IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOABI U
YeJI0BEYECTBa,



YMEHHE pelIaTh OWOJIOTHYECKHEe 33a7a4yH, BBIBIATH HPUYMHHO-CIIEJCTBEHHBIE CBS3U
MEXIY HCCIEAyEeMBbIMH OWOJIOTUYECKUMHU TPOIECCaMH M SBJICHHUSMH, JAETaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAaHUH TOJTyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHSTH JTA0OPAaTOPHBIE M NPAaKTH4YecKue paboThl, COOIIONATh MpaBWiIa TPU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000pPYI0BaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, TNPOBEPATh HX OSKCIEPHUMEHTAIBHBIMU CPEICTBAMH,
(hopMyIHpyst IENTb UCCIIEAOBAHS, aHATU3UPOBATH MOJTyYEHHBIE PE3yIbTAThI U I€TaTh BEIBOIBI;

yYMEHHE y4YacTBOBAaTh B y4eOHO-HCCIENOBATEIbCKON paboTe Mo OHONOTHH, SKOJOTHH U
MeAMLMHE, MPOBOAMMOI Ha 0a3e IIKOJIBHBIX HAy4YHBIX OOILECTB, M IyOJUYHO HPEICTABIAThH
MOJTyYSHHBIE PE3YJIbTAThl HA YYCHUYECKUX KOH(EPEHIUX;

YMEHHE OIICHMBATh THUIOTE3bl W TEOPUH O TMPOUCXOKICHUM JKWU3HHU, 4YEIIOBeKa U
YEJOBEYECKUX pPac, O NMPHUUYUHAX, MOCIEACTBUSAX M CIoco0ax MpPeAOTBPAICHUS TJI00aIbHBIX
U3MEeHeHu# B buocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOP Oyyiei nmpoheccHoHalIbHON AEATEIbHOCTH B
oOmacth  OMOJOTHMH, OSKOJOTWH, MPHPOJOIOIB30BAHMS, MEIUIMHBI, OHOTEXHOJOTHH,
TICHXOJIOTUY, BETEPUHAPHH, CEIBCKOTO XO3SICTBA, MHIIEBOM MPOMBINUICHHOCTH, YTIIyOIATh
TIO3HABATENbHBI HMHTEpEC, HANpaBJICHHBIH Ha OCO3HAHHBIM BBIOOD COOTBETCTBYIOILEH
npodeccu M TPONOJDKEHHE OHOJOTMYECKOro O0pa3oBaHHMs B OpraHM3alUsAX CpPEJHETro
po¢heCCHOHATBFHOTO M BBICIIIET0 00pa30BaHHUS.

MNPOBEPSAEMBIE HA EI'D 10 BUOJIOI'MU TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUSA OCHOBHOM OBPA30OBATEJBHOM ITPOT'PAMMBI CPEJTHEI'O
OBLIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOCHHS
NpOBEPSIeMOro OCHOBHOI1 00pa30BaTeJIbHOI POrPAMMBI CPEAHEro 001ero
TpeOoBaHus o0pa3oBaHusi

CdopMUpOBaHHOCTh 3HAHUH O MECTE W POJM OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (dbopMupoBaHUU COBPEMEHHON
€CTECTBEHHOHAYyYHOU KapTHUHBI MUpPA, B IIO3HAHUU 3aKOHOB IIPUPOBLI U
pCIICHUH YXU3HCHHO BA)KHBIX COLMAIBHO-3THYECKUX, IKOHOMHYECKUX
HKOJIOTHYECKUX MPOOIIEM YeIOBEUECTBA, a TAKXKE B PEIICHUH BOIIPOCOH
paIoOHAIBHOTO MPUPOAOIIONIE30BaHUS, B OPMUPOBAHUU IIECHHOCTHOT(
OTHOWICHUS K MPHUPOJE, OOIIECTBY, YEIOBEKY; O BKIIAJE POCCHUICKUX H

3aPY6e)KHBIX y‘IéHHX — OMOJIOTOB B pa3sBUTHUC ouonoruu

Bnanenne cucremoif 3HaHuME 00 OCHOBHBIX METO/JAX HAy4HOI(
MO3HAHMSA, HUCIIONB3YyEeMBbIX B OMOJOTMYECKUX HCCIIEIOBAHUSAX IKHUBBIX
00BEKTOB U JKocucTeM (OomucaHue, U3MEpEeHHue, MpOBEICHHY
HaOroieHuil); crmocobaMu BBIABICHHS W OLIEHKH AHTPOIIOTEHHBIN

W3MEHEHUH B IIPUPOJE.

Vmenue BBIIBUT'aTh TUIIOTE3BI, MPOBEPATH HX ISKCIICPUMCHTAJIBHBIMU




cpencTtBaMu, (QOpMyJupys I1€Jib  UCCIIEJOBaHMs, aHAIU3UPOBATH
MOJIyYEHHBIC PE3YJIbTaThl U JIE1aTh BBIBOJIBI.

BoisBieHrEe  3aBUCUMOCTH  MEXKAY HCCIEAYEMbIMH  BEIMYMHAMH
00BsICHEHUE TOJTYUYEHHBIX PE3yJIbTaTOB U (hOpMyIHpOBaHUE BHIBOJOB (

HCITOJIb30BAHHUEM HAYYHBIX HOH?ITI/IfI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BIaieTh CHUCTEMOW OHWOJIOTMYECKHMX 3HAHWUW, KOTOpash
BKJIFOUAET: OCHOBOIIOJIArAlOUINE OUOJIOTMUECKUE TEPMHUHbI U TOHSTHUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpPraHW3M, BHJ, IOITYJIILUS, SKOCHCTEMA
onorieHo3, Omocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHUTET
OvocuHTe3 Oenka, OHOMONMMEpBI, JTUCKPETHOCTb, CaMOPEryJISALHUS
CaMOBOCIIPOM3BEICHHE, HaCJIEJCTBEHHOCTb, WU3MEHYHUBOCTb
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Oounonornueckue Teopun: kiaerounas teopus T. [lIBanna, M. [Ineinena
P. BupxoBa; KiIoHaJIbHO-CENEKTUBHOTO MMmyHutera I1. Dpmmux, U.1
MeuHukoBa, XpOMOCOMHas Teopus HacieAacTBeHHOcTH T. Moprana
3aKkoH 3apopsimieBoro cxoxacrsa K. bapa, spomronmonHas teopus Y
JlapBuHa, CUHTETHYECKasl TEOpUs IBOJIIOLMHU, TEOPUS aHTpororeHesa Y
Hapsuna; Tteopusi Ouoreonenoza B.H. Cykauésa; yuenne H.U
BaBuioBa o meHTpax MHOrooOpasusi U NPOUCXOXKIEHHS KyJIbTypHBIN
pacrenuii, yudeHue A.H. CesepuoBa 0 NyTIX U HaNpaBJICHUAN
sBommroinu, yuenue B.W. BepHaackoro — o 6nocdepe);

3aKOHBI (€IUHOOOPA3Hs MMOTOMKOB IEPBOTO TIOKOJICHUS, pacIIeTUICHs)
MPU3HAKOB, HE3aBHCUMOIO HacjeqoBaHMs mpusHakoB [. Menneins]
CLEIJIEHHOTO HACJEeI0BAHMS IPU3HAKOB U HAPYIICHUS CLEIICHUS T€HOR
T. MopraHa; TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHON M3MEHUYHUBOCTH
H.M. Basunosa; renerudyeckoro pasHoBecus JIx. Xapau un B
Baiin6epra; 3apoasimeBoro cxoactsa K. bapa; 6uorenernueckuii 3akoH
3. I'ekkens, ©. Mrosiepa);

MPUHLIUIIBI (YUCTOTHI FaMET, KOMILIEMEHTapHOCTH);

npaswia (MuHuMyma lO. JIuOuxa, 3KOJIOrMYECKOM NMUpPaMUIbl YHUCET
OroMacChl U SHEPTUN);

runotesbl (koarepBatHoit AWM. Omapuna, mepBuuHoro OynboHa [k

Xomnneitna, mukpochep C. Doxca, pudosuma T. Uek)

VYmenue pe€maTtbh IMOUCKOBBIC OHOJIOrHYeCKHUe 3aa4d; BbISBIIATH
MPUIUHHO-CJICACTBCHHBIC CBs3H MCXKIY HCCIICAyEMBIMN
OMOJIOrHYEeCKUMHU OGBGKT&MI/I, nponeccaMu U sBJICHUAMU, [CJIATh BbIBO/Ib]

U IIPOTrHO3bI HA OCHOBAHWHU ITOJTYUYCHHBIX PE3YJIbTATOB;

COCTABJIATh T'CHOTUIIMYECKUE CXCEMBI CKPCHIMBAHUA JId PA3HBIX THIIOB




HacCJICJOBAHUs IPHU3HAKOB Yy OPraHM3MOB, COCTABJIATHL CXCMbI IICPCHOCA

BEIIECTB U SHEPTUH B IKOCUCTEMAX (LIEMH MUTAHUS, TUIIEBbIC CETH)

YMeHue ycraHaBIuBaTh B3aUMOCBSI3H MEXKIY CTPOSHUEM U PYHKIUSIMU
OpraHOUJ0B, KJIETOK pPa3HbIX TKaHEH, opraHaMu U CUCTEMaMU OPI'aHOB )
pacTeHuil, KUBOTHBIX U 4YEJIOBEKa; MEXIY JTallaMd OOMEHa BEIECTB]
JTalmaMu KJIETOYHOTO LMKIA M JKA3HEHHBIX LUKIOB OPIaHHU3MOB]
dTanmamMu SMOPHOHATBHOTO PA3BUTHSA;, TEHOTHIIOM U (EHOTHIIOM
¢deHoTunomM u (pakropamMu cpeabl OOUTAHMS;, MPOLECCAMH BOJIIOIMH]
JBIKYIIUMH CWJIAMHM aHTPONOIEHE3a; KOMIIOHEHTAMH Pa3INn4HbIN

9KOCHUCTEM U HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OpPraHnu3MoB

VYMeHue BBIICNATh CYIIECTBECHHBIC IPU3HAKHU:
CTPOCHHA BHUPYCOB, KJIICTOK IMPOKAPUOT U 3YKAPHUOT, OAHOKIICTOYHBIX W
MHOT'OKJICTOYHBIX OpTraHUu3MOB, BHUIOB, 6I/IOI‘GOHGHO3OB, 3KOCHUCTEM W
ouocdepsl; CTpOEHUsI OPraHOB M CUCTEM OPraHOB PaCTEHHM, KUBOTHBIX
YeJOBeKa;  IPOIECCOB  JKU3HENESATEIbHOCTH, MNPOTEKAIOIUX B
opraHu3Max paCTeHHﬁ, JKHUBOTHBIX M UYCJIOBCKA, OMOJIOTHYECKH X
nporieccoB: oOMeHa BemecTB  (Merabonu3M), uHpoOpManu |
NpeBpaIIeHUsT SHEPTUHU, OPOKEHHsS, aBTOTPO(GHOrO M reTepoTpodhHOrg
TUMOB NHUTaHHUA, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meho3a
raMeToreHe3a, OSMOpPHOTreHe3a,  IMOCTAIMOPHOHAIBHOTO  PA3BUTHUS
Pa3MHOXXEHHUS, UHAMBHUIYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3a)
B3aUMOJICHCTBHSI TEHOB, TIeTepo3uca; JEHCTBUII HCKYCCTBEHHOI
oTOOpa,  CTaOWIM3HMPYIOMIEro,  JABMXKYIIETO W  pa3pbIBaIOIIErd
€CTeCTBEHHOTO OTOOpa; aJUIOMAaTPUYECKOTO W  CHUMIIATPHUYECKOTQ
BUI000Pa30BaHus; BIMAHUS JBIDKYILIUX CHUJI 3BOJIOIMU HAa T€HO(OHI
HOMYJISIINY; TPUCIIOCOOJICHHOCTH OPraHW3MOB K Cpele OOWTaHHs
qcpea0oBaHUuA HaHpaBJ’IeHI/Iﬁ OBOJIIOLIMH,; KPYTOBOpPOTa BEHIECCTB U IMOTOKA

OHCPIHUU B DKOCUCTCMAX

C(bOpMI/IpOBaHHOCTI) YMCHUA BBIACTIATH CYIICCTBCHHBIC IIPHU3HAKU
BUPYCOB, KIETOK TPOKAPHOT U JOYKAPHOT; OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OpPTaHW3MOB, BHJIOB, OMOTCOIICHO30B M 3KOCUCTEM;
0COOEHHOCTH TPOIIECCOB 0OMEHA BEUIECTB W MPEBPALICHUS YHEPTUU B
KJeTKe, (OTOCHHTE3a, TUIACTHYECKOTO M JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeHo3a, OIUIOJOTBOPEHHUS, pPAa3BUTUS U
Pa3sMHOXKCHUS, UHIAMBHYaJbHOTO Pa3BUTHs OpraHuW3Ma (OHTOTEHE3a),
O0pBOBI 32 CYIIECTBOBAaHUE, ECTECTBEHHOTO 0TOOpA, BUI000pa30BaHMsI,
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K Ccpele OOWTaHWs, BIUSHUS

KOMIIOHCHTOB 3KOCHUCTCM, aHTPOIIOI'CHHBIX U3MEHEHHMI B DKOCHCTEMaX




CBOEIl MECTHOCTH, KPYroBOpPOTa BELIECTB U IPEBPALICHHS SHEPIrUu B

ouocdepe

YMeHHe HUCIOJIb30BaTh COOTBETCTBYIOIIUE apTyMEHTHI, OMOJIOTHYECKYH)
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl JOKa3aTeIbCTBA POACTBA OPraHU3MOR
pa3HBIX CHUCTEMATHYECKHX TPYII; B3aHMMOCBS3M OPTaHU3MOB U Cpelibl
oOWTaHUs; €IUHCTBA YEJIIOBEYECKUX pac; HEOOXOJAMMOCTH 310pOBOrg
o0pasza >KM3HH, COXpaHEHHs pPa3HOOOpa3Hs BHJIOB W SKOCHCTEM Kay

YyCJI0BUA COCYHICCTBOBAHUA IMTPUPOIBI K UCJTIOBCUCCTBA

YMeHue KpUTHYECKH OICHHBATh WHMOPMANHUIO OHOJIOTHYECKOTrd
COZICpKAHUSA; HUHTEPIPETUPOBATh STUYECKHE ACIEKThl COBPEMEHHBIX
UCCIIeTIOBaHUM B ouonoruw, MEUIINHE, OMOTEXHOJIOTHH]
paccMaTpuBaTh rJ100aTbHBIC IKOJIOTUYECKHE po0semMbl

COBPEMEHHOCTH, ()OPMUPOBATH IO OTHONIEHUIO K HUM COOCTBEHHYH)

8(0X370005010)




TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaunmeHoBaHMe pa3/e/ioB U TeM
NPOrpamMMbl

buonorus kak Hayka

’KuBbIe CHCTEMEI U HX HU3YUYCHUC

buomnorus knerku

XuMuueckast opranu3anus KJICTKU

Crpoenue U QyHKLIUU KIETKU

OOMeH BellecTB U NMpeBpalleHnue SHEPTUU B
KJIeTKE

HacnencrBennas nundopmanus u
peanuzanus €€ B KIIETKE

JKU3HEHHBIN UK KIETKH

KoaunuyecTBO 4acoB

Bcero

10

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThbI

0.5

0.5

DJIEeKTPOHHBIE

(uudposrie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [{OK
https://m.edsoo.ru/7f41¢c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢c292

bubmnoreka [IOK
https://m.edsoo.ru/7f41¢c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢c292

bub6mnoreka [IOK
https://m.edsoo.ru/7f41¢c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢29



10

11

12

13

14

15

16

17

CtpoeHue u QyHKIMH OpraHU3MOB

Pa3smHoOkeHue 1 pa3BUTHE OPraHU3MOB

I'eneTnka — HayKa O HAaCJICACTBCHHOCTHU U
N3MCHYUBOCTHU OPTaHNU3MOB

3aKOHOMepHOCTI/I HaCJICACTBECHHOCTH

3aKOHOMEPHOCTH U3MEHUYUBOCTH

I'enetuka denoseka

Cenexkuusi OpraHu3MOB

buorexHoorus u cHHTETHYCCKAasE OMOJIOTHS

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

17

10

102

1.5

1.5

0.5

0.5

13

2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢c292

bub6mnoreka [IOK
https://m.edsoo.ru/7f41¢c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢c292

bub6anoreka [IOK
https://m.edsoo.ru/7f41¢c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢c292

bu6morexa [JOK
https://m.edsoo.ru/7f41¢c292



11 KITACC

Ne i/

HaunmMeHoBaHMe pa3/e/ioB U TeM
NPOrpamMMbl

3apoxACHUE U PA3BUTUE IBOIOIIMOHHBIX
MPEJICTaBICHUN B OMOJIOTHI

MuKpo3BOIIOLNS U €€ PE3YIbTAThI

MakposBonronus U €€ pe3ybTaThl

[IpoucxoxaeHre U pPa3BUTHUE KU3HH Ha
3emiie

HpOI/ICXO)KI[eHI/Ie YCJIOBCKA — aHTPOIIOI'CHE3

DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSX
OpPraHU3MOB M HaJIOPTaHU3MEHHBIX CUCTEM C
OKpY’Karolleu cpenou

Opranusmsl 1 cpeia OOUTaHUs

DKOJIOTHS BUJOB U MOIMYJISIUN

KoaunuyecTBO 4acoB

Bcero

14

15

10

KonTtpoibHbie
padoThbI

IIpakTHyeckue
padoThbI

L.5

0.5

1.5

0.5

DJIEeKTPOHHBIE

(uudposrie)
o0pa3oBaTe/ibHbIE

pecypchl

bub6munoreka [IOK
https://m.edsoo.ru/7f41¢c292

bubmuoreka [{OK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292

bu6mmorexa [JOK
https://m.edsoo.ru/7f41¢292

bubmuoreka [{OK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7{41¢c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢c292

bub6anoreka [IOK
https://m.edsoo.ru/7f41¢292



DKOJOTUA COOOILIECTB. DKOJIOTUIECKHAE BrbmaoTexa [IOK

9 12 0.5 .
CHUCTEMBI https://m.edsoo.ru/7f41¢c292

bu6mmorexa [JOK
10 Buocdepa — rinobanbHast sxocucTeMa 6 https://m.edsoo.ru/7f41¢292

bu6mmoreka [JOK
11 YenoBek 1 OKpysKarolas cpeaa 6 1 https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
12 PesepBHOE Bpemst 8 https://m.edsoo.ru/7f41¢292

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5



