MHUHUCTEPCTBO NPOCBEINEHUA POCCHUICKON ®EJEPALIMA
MunncrepcTso oopasopanusi CTaBponoabLCKOro kpas
YO ByeHHOBCKOro MyHHIHNAJILHOIO0 OKpyra

MOY COII Ne6 c. ApxaHrebCKoOro

PACCMOTPEHO [TPUHATO YTBEP)JSE.%O

“\q \\MllH IIA TP
ga 3aceganuu MO [lenaroruyecKuM COBETOM d}/EQIH Ne6
yuuTenei eCTECTBEHHO MOV COIILI Ne6
reorpaduueckoro HUKIa c. ApXaHrejabCcKoro

242 Ynoszemuena C.J.
[Tporokoin OT [TpoTokoi OT
«28» aprycra 2023 r.Nel «30» aprycta 2023 r.Nel
PABOYASI IPOT'PAMMA
(ID 2064147)

yue6noro npeamera «buojorus. Yray6aeHHbIH YPOBEHb

st obydaroruxcs 10 —11 xmaccos

¢. Apxanreiabckoe 2023



[Tporpamma mo yuebHOMy mnpeamery "buomnorus" (mpoduibHBI ypOBEHb) Ha ypPOBHE
cpenHero oobmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE (emepanbHOW pabodeil mporpammel,
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
OI'OC COO, Konmenuuu mnpenogaBaHus ydeOHoOro mnpeamera «buosorus» W OCHOBHBIX
MOJIOKEHUH (efiepanbHON paboueit mporpaMMbl BOCTIUTAHHUS.

VYuebusii npenMer «buomorus» yrimyonéHHoro ypoBHs usydeHus (10—11 xkmaccer)
SIBIIIETCS. OJTHUM M3 KOMIIOHEHTOB IMpeIMeTHO obnactu «ECTeCTBEHHO-HAYYHBIE MPEAMETHD.
Cormacao mnonoxenusim OPI'OC COO mnpodwibHble y4eOHBIC NpPEIMETHI, H3ydyaeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpEeIHUM OOIIMM, CPETHUM TPO(ECCUOHATHLHBIM U BBICIITUM 00Pa30BaHHUEM.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA
10 KJIIACC

CopepxaHue MOpPOrpaMMbl, BBIIECJICHHOE  KYpcuéom, HE BXOAUT B  TMPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosorusi Kak Hayka

CoBpeMeHHasi OUONOTUsI — KOMIUIEKCHAas Hayka. KpaTkas uictopusi pa3BUTHs OHUOJIOTHH.
buonornueckue Hayku W u3ydaemble UMHU Mpobiembl. DyHIaMEHTalbHbIC, MPHUKIAIHbIE WU
MMOMCKOBBIE HAyYHBIE HCCIIEIOBAHUS B OMOJIOTHH.

3naueHue Ouonoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAY4YHOH KapTHUHBI
mupa. [Ipodeccun, cBs3anHbple ¢ Ouonormeil. 3HaueHWEe OHONIOTMHM B MPAKTHYECKON
NESTEIIbHOCTH 4YeJIOBEKa: MEAMIIMHE, CEeIbCKOM XO34WCTBE, MPOMBIIUIEHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpannn

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmunpel u cxembl: «CBs3b OMOJIOTUU C APYTMMU Haykamu», «CrucremMa OMOJIOTHYECKUX
HAYK.

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBbie cucTteMbl Kak mpeaMeT uzydeHus ouonorun. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTh M YHOPSAJOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTh, = CaMOOpPTaHU3AIMs, CaAMOBOCIPOU3BEICHUE, PA3APAKUMOCTb,
U3MEHYMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJISPHbIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIH, MOMYJISILIMOHHO-BUIOBO, 3KOCHUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucteMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuznp kak opma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromue *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

W3ydeHue >XUBBIX cucTeM. Metoabl Omonmornyeckoil Hayku. HabmioneHue, uamepeHue,
AOKCIIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATME O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. IlmanupoBanue »skcnepumenta. IlocraHoBka M mpoBepka rumote3. HyneBas
runote3a. [lonsTre BEIOOPKH U €€ J0CTOBEpHOCTh. Pa3dopoc B Omonorndeckux gaHHbX. O1ieHKa
JIOCTOBEPHOCTH MOJYYEHHBIX PEe3yNbTaToB. [IpMUMHBI UCKAXKEHUSI PE3YNIHTATOB AKCIEPUMEHTA.
IToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmumpl u cxeMbl: «OCHOBHBIE TIPH3HAKH JKU3HW», «DBHOJIOTMYECKHE CHUCTEMBI»,
«CBo¥CTBa )XKMBON MaTtepun», «Y pOBHHM OpraHU3ALMH KUBOU NMPUPOb», «CTpOEeHUE )KUBOTHOM
KiIeTkn», «TkaHWM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO0  OpraHU3May,
«buoreonieno3y», «buocdepa», «MeToabl U3YUIECHUS KUBOU MPUPOIBD».



O6opynoBanue: 1aboparopHoe 000pyIOBAHKE TSI POBEACHUS HAOIIOICHUN, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHME pa3IMUHBIX METOAOB IPU H3YYEHUHM MKUBBIX
CUCTEM.

Tema 3. buosnorus KjieTrku

Knerka — cTpykTypHO-(QYHKIHMOHAIbHAS €IUHULA KUBOrO. VICTOpUS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ulneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

MeTtoapl MOJEKYJISPHOM M KIETOYHOW OHOJOTMH: MHUKPOCKONHS, Xpomarorpadus,
anekTpodopes3, MeTOJ] MEuYeHbIX aToMOB, Au(QepeHnHaTbHOe LEHTPU(YTupoBaHHE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.

JleMoOHCTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOcKom», «Mcropus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

O6opynoBaHHe: CBETOBOM MHMKPOCKOI, MHKpPOIIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennnansHoe neHTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XVMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOJIEMEHTHL. Bona u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTH€ B CTPYKTYPUPOBAaHUHU KIIETKH, TEIJIOPETYIISALHUU.
MuHepanbHble BEILIECTBA KIETKH, UX OMojoruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Moisiekyinbl. IlepBuunas crpykrypa Oenka, menTuaHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHYHAs CTPYKTypbl. JleHaryparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIN 0enKoB. [Ipuonsi.

VYrneBonpl. MoHoOcaxapubl, AUCaxapuibl, OJIMTOCAXapuabl W mojucaxapubl. OOt
IUIaH CTPOEHUs U (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKIUU
YTJIEBOJIOB.

Jlunuasl.  I'mapodunbHo-ruapodoOHBIe  cBoifcTBa.  Knaccudukanms — aummmaos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuuu nunuaos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JITHK u PHK. Ctpoenne HyknenHoBbIX KuciOT. HykneoTuasl.
[Tpunuun xommuiementapHocTt. IlpaBmino Yapradgga. Crpykrypa IHK — nBoitHas crupaiis.
Mecronaxoxaenue u 6nonornueckue pynkuuu JHK. Buasr PHK. @ynkunn PHK B kiietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue
¢ynkuun  AT®. BoccTaHoBieHHBIE MEPEHOCUUKH, UX (QYHKUMU B KieTke. /pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKUY, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE W OHOpU3NYECKUE HCCIEAOBAaHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpbl OuOMoOINieKyl. Mooenupoganue cmpykmypol u QYHKYui
buomonekyn u ux komniekcos. Komnvromepnuiti Ousaiin u opeanuyecKuti cunme3s 6UOMONEKY U
UX HenpPUPOOHbIX AHATLO208.

JleMoOHCTpaL UK

[Hoptpertsr: JI. [oaunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®©. Caurep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipefenenue XUMUYECKUX 3JIEMEHTOB B )KMBOW MTPUPOJIEN.



Tabmuubl u cxemsl: «llepuoguueckas TaOiHMIIa XUMHUECKUX 3JEMEHTOB», «CTpoeHune
MOJIEKYJBl BOABI», «BemectBa B cocraBe OpraHu3moB», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTYypbl OENmKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIOThI», «CTpoeHrue MoJeKyabl ATD».

Ob6opynoBaHue: XMUMAYECKas MOCcy1a 1 000pyI0BaHHE.

JladopaTopnasi padora «OOHapykeHHE OCJTKOB ¢ ITOMOIIBbIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnas pa6ora «lccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. Ctpoenue U GQyHKINH KJIETKH

Tunsl KIETOK: 3yKapuOTHYecKass U Mpokapuotuyeckass. CTpyKTypHO-(GYHKIIMOHAJIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue TMpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CTPOCHUS TeTepOTPO(PHOI 1 aBTOTPO(HOM MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHUPOBAHUE dYKapHOTHUECKOW KieTkH. [Inmasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
IUTa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (nuddy3us, obneruénHas muddys3us), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBINA aKTHBHBIA TpaHcmopT). [lomymponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk30uuTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIMHU KIETOUHOM CTEHKH pacTeHHi, rpuoOoB.

Huronna3zma. Ilutozoms. Lutockener. [IBwxkenue mutoriazmbl. OpraHoOUABl KIETKH.
OpnHoMeMOpaHHbIe OpraHOUIBI KJIETKH: sHAoIIazmaTruueckas cetb (JI1C), anmapar ['onbmxwy,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TrpaHyIIpHOTO peTukynyma. Mexanusm wuanpasienus 6Oenxos 6 OIIIC. Cuntes
pactBopuMbix  OenmkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHymspHBIN)
SHJOIIa3MaTH4eCcKuii peTukyiayM. CekpetopHas QyHkuus annapara [onbmku. Moougurayus
benxos ¢ annapame I onvoorcu. Copmuposexa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kinerounsriii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, MIACTUIBL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepesxckosckuil, JI. Mapzynuc). CtpoeHue u
GYHKIMM  MHUTOXOHApUH W miacTul. llepBuuHble, BTOpPUYHBIE M CJIOXKHBIE IJIACTHJIbI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThI  BBICHIMX
pacTeHuM.

HememOpannble opranouab! kietku CtpoeHue M (yHKIHMHM HEMEMOpaHHBIX OpraHOMI0B
kietku. PubGocombl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Mukpogunamenmsoi. MBbIIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KAEmOK.
MuxkpotpyOouku. Knerounsiii mnentp. CTpoeHHe U [BHKEHHE JKIYTUKOB M PECHHUYEK.
MukpoTpy6ouku nutoriasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momopmwie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOCHHUE M (DYHKIUH.
SAnepuslii 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE paclonoXkeHHe XPOMOCOM B MHTepha3zHOM
aape. dyxpomamun u 2emepoxpomamut. belku XpomMaTHHa — THCTOHBI. /[unamuxa s0epHoll
0060n104KU 8 Mumose. foepHuiti mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAs  XapakTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENbHOM, KUBOTHOM, FPUOHOI).

JleMoHCTpanun

IToptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIeTKu», «CTpoeHHe >KUBOTHOM
KJIETKH», «CTpOEHHE PACTUTENBHON KIETKN», «CTpOeHUEe MUTOXOHIAPUW», «Aapo», «CTtpoeHue
IIPOKAPUOTUYECKOUN KIIETKH.



OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHKPONpEnapaThl PAaCTUTEIbHBIX, MXUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaJIbHBIX KJIETOK.

JlabopaTopnasi paGora «l3yueHue CTpoeHUs KIETOK Pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBaHue mia3mMonn3a U AEMIa3MOJIM3a B PaCTUTENIBHBIX
KIIETKax».

IIpakTnyeckas padora «3yuyeHue NBUKEHUS LUTOIIA3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelleCTB M NPeBPallleHUE JHEPTUN B KJIETKe

AcCUMMIISIHS ¥ JUCCUMWISALUS — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOGHBIH M reTepoTpoHBId. Yyactue Kuciopojga B OOMEHHBIX — Ipoleccax.
Ounepreruyeckoe obecrieueHne kieTku: mnpespameHue AT® B 0OMEHHBIX Mpoleccax.
depMEeHTATUBHBIN XapakTep peakuuid KIEeTOYHOro Mmerabonusma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentsl. Otauuusi (epMEHTOB OT HEOPTaHMYECKHX
KaTain3atopoB.  benku-aktuBatoppl W OEIKU-MHTMOUTOPBI.  3aBUCHUMOCTh  CKOPOCTH
(epMEHTATUBHBIX PEAKIHIA OT PA3IMIHBIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeEIIECTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
okcueennwlli  pomocunmes 'y obakmepuii. Ceemocodupaiowue nueMeHmvl U NUSMEHMb
peakyuonHoz2o yenmpa. Ponb xjopomiactoB B mpouecce (orocuHre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HDOTOCHHTE3A.
Brausinue pa3nuuHbIX GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPH(PHIHPYIOIIHE
OakTepuH, xene300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHbIe opraHu3Mbl. Bunel Opoxenus. [IpoaykTel OpoXeHHS W MX HUCHOJIb30BAHUE
4eJI0BEKOM. AHa’poOHbIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOIMH U BO30yIUTENH
Oone3Hen.

AdpoOHBIE OpraHM3Mbl. OTambl IHEPreTH4ecKoro obmeHa. IloaroToBUTENBHBIM 3Tal.
['mukonu3 — 6eCKUCIOPOAHOE PACUIETNIEHUE TIIFOKO3bI.

bronoruueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUH B IpoIEccax
O6uonoruueckoro okucieHus. Luxinueckue peakuuu. OkucauTeNbHOE (OCHOPHINPOBAHUE.
Onepeuss membpannozo zpaouenma npomonos. Cunmes ATD: paboma npomonnoi ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JleMoOHCTpaL U

IToprpetsr: Ix. IIpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuupbl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunres Oenkay,
«Crtpoenue pepmMeHTa», «XEMOCHUHTE3.

Ob6opynoBaHue: CBETOBON MHUKPOCKOII, 000pYJ0BaHUE JIJIsl IPUTOTOBJIECHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMeHTOB (Ha
MpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopaTtopnas paGora «l3yueHne (epMEHTATUBHOTO pacUICIUICHUs MEepoKCHaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHnas pa6ora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HacneacTrBenHass HHpOpMALMs M pean3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHtesa. [IpHHIMI KOMIJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOW uHpopMmauuu. ['eHeTHMYecKHil KoJ, ero CBOMCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIMIIBI TpaHCKpUNIMKM: KOMILJIEMEHTAPHOCTb,
AHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.



Tpancmsamus u e€ stanbl. Yuactue TpancnoptHbix PHK B GmocunTtese Oenka. YcinoBust
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3€ OerKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enoe. OpraHuzanus reHoMa y MpoKapuoT U
9yKapuoT. Perymsiius akTMBHOCTH T€HOB y mpokapuoT. I'umore3a omepona (®. XKakoo, XK.
Mano). MonekynapHvie mexanuzmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX mpoiieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HekieTouHble ()OPMBI KU3HH M OOJIMTaTHBIE Mapa3uTbl. CTpoeHUE MPOCTHIX U
CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusneuwwiti yuxn J{HK-cooepocawyux
supycos, PHK-codepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.

BupycHbie 3a0oneBaHusi uenoBeka, KHBOTHBIX, pactenuid. CIIUAJ], COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOJIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusog («bigdatay) cmpyxmypruvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobvl docmasKu 1eKkapcms.

JdeMoHcTpannn

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmunet u  cxembl: «buocunTe3 Oenka», «['eHeTnueckuid Koa», «Bupycem,
«baxrepuodaru».

IIpakTuyeckas padora «Co3ianue MOJEIH BUPYCay.

Tema 8. /KuzHeHHBbIH UK KIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTekaronmux B uHTepdase. [logroroka kieTku K neneHuto. [IpecuHTeTHYCCKUI
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUA M TMOCTCHHTETUYECKUI (MPEMUTOTUYECKUI) MEPUOIbI
uHTEp(Pasbl.

Marpuunbii  cunre3 JHK — pemukanusa. Ilpunnuner  perumkamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIApPAUIENbHOCTh. MexaHu3M
perummkauun  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBIIT HA0Op KJIETKM — KapUOTHUII. JIMIJIOWIHBIM M TaljIoWJHBIA HAOOPBI XPOMOCOM.
['omonoruynsie XxpoMocomsl. [1010BbIE XPOMOCOMBI.

Jenenue kietkun — muto3. CTaguum MHUTO3a U MPOUCXOJSALIME B HUX Hpolecchl. THImb
muto3a. Kapnokunes u nurokunes. bruongorndeckoe 3Ha4eHHE MUTO3A.

Perynsuus MuroTnueckoro uukia kietkd. [lporpammupyemast kieTodyHass ruodenb —
arornTo3s.

Knerounoe sapo, XpoMocoMbl, GyHKIIMOHATIbHAS T€HOMMKA. Mexanuzmbl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposasn knemrxa» — 6uoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanun

Tabmuupl u cxembl: «KU3HEHHBIM UK KIETKH», «MuUT03», «CTpOoCHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpoIpenaparbl: «MHTO3 B KIETKax KOpeuika
JTyKay.

Jladoparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpETapaTax.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHYMKA KOpeENIKa Jiyka (Ha
TOTOBBIX MUKPOTIpETapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC, KOJOHHAIIbHBIEC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEJESATEIIbHOCTH OJAHOKIETOYHBIX opraHu3moB. bakrepum,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, IpYyTrue IpOTUCTH. KomoHnanpHbIe
OpraHU3MBlI.



B3anmocBs3b yacTeli MHOTOKJIETOYHOIO OpraHu3ma. TkaHu, OpraHbl U CUCTEMbI OPTaHOB.
OpranusM Kak enuHoe menoe. ['omeocras.

Tkanu pacreHwil. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHas, MOKPOBHAs,
MPOBOAsINIAs, OCHOBHAasA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, PYHKUUNH U PaCHOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX M  4YelOBeKa. TUIbl JKUBOTHBIX TKaHEW: JIUTEIUAlIbHA,
COCIMHUTENbHAs, MbIlIeuHas, HepBHAs. OCOOCHHOCTH CTPOEHUs, (QDYHKIHMHA M PACIOIOKCHHS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHble 1 TeHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbl OPIaHOB
JKUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHoB M CUCTEM OPIaHOB.

Omnopa Tenma opranu3moB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbIIl U BHyTpeHHUI ckeneT. CTpOeHUE U TUIIbl COSAMHEHUS
KOCTEH.

JIBukeHre OpraHu3moB. JIBUKeHHE OJHOKJIETOYHBIX OpraHu3MoOB: aMEOOHIHOE,
JKI'YTUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTECHUMN: TPONHU3MbI M HACTHM.
JIBuKeHre MHOTOKJICTOYHBIX KUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

[lutanue opranu3zmos. [lormomienre BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusamu. [Iutanue >KMBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKJIETOYHOE IUUIICBAPCHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTENBHOIO TpakTa. llumeBapurenbHble
’kenesbl. [InmeBapurenbHas cucTeMa 4eaoBeKa.

Jpixanue opranu3moB. [Ipixanue pacrenuil. Jpixanue xuBoTHbIX. [{uddys3us razos yepes
MOBEPXHOCTh KIIeTKU. KokHOe npixanue. JlpIxarenbHasi MOBEPXHOCTh. JKabepHoe u JErouHOe
IbIXaHue. JIpIXaHHe IO3BOHOYHBIX MUBOTHBIX M YEJIOBEKA. OBOJIIOLHMOHHOE YCIOXHEHUE
CTPOEHHMsI JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CHCTEMa 4YelloBeKa. MexaHu3m
BEHTWISIIIMM JIETKUX y NTUI] U MIIEKONUTAOIUX. Perynsnus apixanus. [{pixarenbHbie 00bEMBL.

TpaHcnopT BemecTB y OpPraHU3MOB. TpaHCHIOPTHBIE CHUCTEMBI pacTeHUM. TpaHcnopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX KHMBOTHBIX M uenoBeka. Cepjie, KpPOBEHOCHBIE cOCYIbl M KpoBb. Kpyru
KpOBOOOpAIllEHUsI.  DBOJIIOLMOHHBIE  YCIOXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Beigenenve y opranusMoB. Beigenenue y pacreHuii. Bbigenenue 'y KMBOTHBIX.
CokpatutenbHble Bakyoiau. Opranbel BblaeneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCachIBaHHE KaK MEXaHMU3MbI pabOThl OPraHoB BblAeIeHUs. CBA3b MOJOCTU TeNa ¢ KPOBEHOCHOU
Y BBLICIUTEIBHON CUCTEMaMU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4YesoBeka. Iloukwm.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHNE MOYH Y YETIOBEKaA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LMCTBI MPOCTEUINNX. 3alIMTa y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [I0KpOBBI 1 X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHeil. MMmyHHas cucrema uenoBeka. KileTouHbIf U TyMOpanbHBIE HUMMYHHTET.
Bpoxnéuuelii u  npuoOpeTéHHbIM cneuupuueckuid MUMMyHUTET. Teopusi KIOHAIbHO-
cenexktuBHoro nmmyHnutera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. PoJib BpOxKIEHHOTO MMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHA.

PasapaxkuMocTe M perymanus y OpraHu3MoB. Pa3ipaXuMoCcTb y OJHOKIIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisuus y pacTeHuil. POCToBble BelecTBa U HX
3HA4YCHHE.

HepBHas cucrema u peduexTopHas peryssuus y >XKUBOTHBIX. HepBHas cucrema u eé
OTZEIbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUsS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTIEmsbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediexkc u pednextopnas ayra. bezycnoBHble u
YCJIOBHBIE PE(IICKCHI.



I'ymopasibHass perynasiuus W SHAOKPUHHAs CHCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHJIOKPHUHHOM CHCTEMBI W HMX TOpPMOHBI. JlelicTBue ropmMoHOB. B3amMoCBsSI3b HEpPBHOU U
SHIOKPUHHOU cucteM. [ mmoranamo-runodusapHas cucrema.

JdemoHcTpauMu

IToprper: U. I1. I1aBnoB.

Tabmupel u cxeMmbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreiimmey, «Opranbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHuEe HaceKOMbIX», «TKaHM pacTeHui»,
«KopheBble cucremel», «CtpoeHue credisn», «CTpoeHHe JUCTOBOM IUIACTUHKM», «TKaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «lluiieBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/IpixarenpHas  cucrema», «HepBHas cucrema», «Koxka», «Mpiueynas cucremay,
«BpinenurensHas cucremay, «JHIOKPUHHAsA cuctemay, «CTtpoeHue MbIby, «MMyHUTET?,
«KumeunononoctHsie», «CxeMa NUTaHUs pacTeHui», «KpoBEHOCHbIE CHCTEMBI ITO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHUEe IIaHapun», «BHyTpeHHee CTpOeHHE HO0KIEBOIO
yepBsi», «HepBHast cucrema pwid», «HepBHas cucrema nsarymkw», «HepBHas cucrema
npecMmblkaromuxcsa», «HepBHas cucrtema nTuny», «HepBHas cuctemMa MIIEKONMUTAIOUIUXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOIpENapaThl OJHOKJIETOYHBIX OPraHHU3MOB,
MHUKpOIIpenaparsl TKaHEW, PaKOBHHBI MOJIIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHUX, KUBBIC
9K3EMILIAPBl KOMHATHBIX PACTEHH, TepOapuu pacTeHU pa3HbIX OTAENOB, BIaKHbIE Iperaparhl
YKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUN OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opysoBaHue [ JEMOHCTpAllMM [OYBEHHOTO U BO3AYIIHOTO THTAaHUS PACTEHUH,
pacumierieHusi KpaxMaia ¢ OEIKOB IMoJx JeHCTBHEM (EepMEHTOB, OOOpyIOBaHHE JUIS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBHKEHHUU, MOJIEJIM T'OJIOBHOI'O MO3Tra Pa3JIM4HbIX )KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUII.

Jladoparopnas padora «/3yueHre TKaHei JKUBOTHBIX.

JlaboparopHasi padora «/3yueHrne opraHoB IBETKOBOT'O PACTEHHSI.

Tema 10. Pa3MHokeHMe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yasi BEreTaTUBHOE) U 10JI0Boe. Bubl
0ecro0ro pa3MHOKEHUS: TIOYKOBaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBAaHHUE.

[TonoBoe pasmuHoxkenue. IlonoBeie kieTkHU, unum ramerel. Meio3. Cranguu Meiiosa.
IToBenenne xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U TIOJIOBOTO
npouecca. Melo3 U ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpen3aponpimieBoe  paszBuTtHe. l'ameroreHe3 'y JKMBOTHBIX. IloJIOBBIE  Keme3bl.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omio10TBOpEHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBHyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTeHe3a KUBOTHBIX (Ha MpUMepe JIATyIKH). JpobneHue.
Tunsl apobGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bnacmyna, munol
onacmyn. OcobeHHOCTH APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TaCTPYJISALMS).
3akJiaJlka OpraHoB W TKaHEHW U3 3apOJbIIIEBBIX JIMCTKOB. B3anWMmHOEe BIMSHHE 4YacTel
pasBUBAIOIIErOCs 3apofblimia (3MOpHOHANbHAS MHIYKIMS). 3akiajJka IJlaHa CTPOCHHS
KUBOTHOTO Kak pe3yJbTaT HEPapXUUYECKUX B3aWUMOJCHCTBHM Te€HOB. BiusdHue Ha
IMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. llocTamOpuonansHbl mepuoi. [Ipsmoe u Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOUHBIX U IO3BOHOYHBIX IKHBOTHBIX.
bruonornueckoe 3HaueHUE MPSAMOrO0 W HENPSIMOTO Pa3BUTHUSA, MX PACHPOCTPAHEHUE B MPHUPOJIE.



Tunsl pocta >XKUBOTHBIX. DaKTOpbl pErysIMM pocTa >KMBOTHBIX M uenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO DPa3BUTHS y KUBOTHBIX M yesoBeka. [lepuojpl OHTOreHe3a dYelloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Pasmuoxxenne u pasButue pacteHuid. ['amerodur m cnopodut. Meio3 B KU3HEHHOM
nukie pacrenuid. OOpazoBaHue CIOp B Tpolecce Meio3a. ['ameToreHe3 y pacTeHHUH.
OmnjnonoTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHuW3MOB. J[BOHHOE OIJIOJOTBOPEHHUE Y
[IBETKOBBIX pacTeHuil. OOpa3oBaHUE U PA3BUTHE CEMEHHU.

MexaHu3Mbl PEryJISILIUU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoOHCTpan U

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

Tabmuubl u cxembl: «BereratuBHoe pasMHOXeHHE», « TUIIBI GECTIONOro pasMHOKECHUSY,
«Pa3MHOXEHHE XJIaMHJIOMOHa/b», «Pa3MHOXEHHE H3BIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorene3y», «CTpoeHHE SHULEKIETKH M CIEPMATO30HIa,
«OcHOBHBIE cTaguu OHTOreHesa», «lIpsmoe u Hempsimoe pa3BuTHe», «Pa3zBuUTHE MailCKOro
Kyka», «Paszsutue capaHum», «Pa3BuTHe JIATYIIKW», «/IBOMHOE OIIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYIOJIbHBIX pacTeHUN», «KU3HEHHBIN LUK
MOPCKOM  KammycTbl», <«OKWM3HEHHBIM LHMKI MXa», <OKU3HEHHBId LMK MAarnopOTHUKAY,
«KU3HEHHBIN TUKII COCHBDY.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaTsl SHIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozeib «L UK pa3BUTHS JIATYILIKW Y.

Jladboparopnasi pabGora «V3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BrpisgBIeHHE NPU3HAKOB CXOJCTBA 3apObILICH IMO3BOHOYHBIX
JKUBOTHBIX.

Jladoparopnas padora «CtpoeHre OpraHoB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHNU3MOB

HcTtopusi cTaHOBIEHUsSI U pPa3BUTHsS I€HETUKM Kak Hayku. PabGotsl I. Menpens, I'. ne
O®puza, T. Moprana. Ponp oTeyecTBeHHBIX Y4Y€HBIX B pa3BUTHHM TeHeTuku. Paboter H. K.
Konsiosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
Tumodeesa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, ajlIeIbHbIE
TEHbl, AJbTEPHATUBHBIC IPHU3HAKH, IOMMHAHTHBI M PELECCUBHBIA NPU3HAK, TOMO3MIOTA,
reTepo3UroTa, 4ucras JIMHUSA, THOpUAbI, FeHOTUl, (eHoTurn. OCHOBHBIE METOJbl T€HETHKU:
rUOPHI0IOTHUECKUH, IUTOIOTMYECKHUH, MOJIEKYISPHO-TeHETUYECKUH.

JleMoOHCTpaL U

[Toprpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. /1. Kapnieuenko, 0. A. ®ununuenxo, H. B. Tumodees-Pecorckmii.

Tabnuubl 1 cxembl: «MeTobl TeHETUKM», «CXEeMbI CKPEILIUBAHU.

JladopaTropnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAHUN Y.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuiuBanue. [lepBeiii 3akoH MeHnaens — 3aKkoH eIUHOO0Opasus
ruOpusioB mepBoro nokojeHus. [IpaBuno gomuHupoBaHus. Bropoil 3akoH MeHzaens — 3aKoH
pacieruieHus npu3HakoB. LluTonornuyeckre 0CHOBBI MOHOTHOPUIHOTO CKpelnuBanus. ['unoresa
YHCTOTHI FaMeT.

AHanuzupyromiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleZJOBaHMS.
Pacmierienne npu3HakoB NpU HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJieI0BaHMs MPU3HAKOB. LlUToM0ornyeckue 0OCHOBBI TUTHOPUTHOTO CKPELIUBAHHUS.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CueryieHHOe HacIe10BaHNE
T€HOB, HApYIIEHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIE€ICTBEHHOCTH.



I'enernka mosa. XpOMOCOMHBIM MEXaHM3M ONpEIENICHUs Moja. AyTOCOMBI M IOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbIi W TeTeporaMeTHbI MoJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocom. HacnegoBanne Npu3HAKOB, CLETUIEHHBIX € ITOJIOM.

I'enoTun kak 1enoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE ACHCTBUE TI'€HA.
MHOKECTBEHHBI ajuiein3M. B3auMOJelcTBUE HEAUICNbHBIX T€HOB. KOMILIEMEHTapHOCTS.
Onucras. [Tonumepus.

I'eHeTMYEeCKUN KOHTPOJIb PA3BUTHUS pPACTECHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxKe
(U3HOJIOTUYECKUX TPOIECCOB, TOBEACHUS W KOTHUTHBHBIX (yHKIui. [eHeTHdeckue
MEXaHH3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJCHCTBHUS «XO3SMH — TAPa3sHT» U «XO3SHH —
MUKpOOHOMY. ['eHeTHYecKre acreKThl KOHTPOJIS M U3MEHEHHUs HACJIeICTBeHHOW nH(opMaIuu B
MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdemMoHcTpauMu

IToptpersr: I'. Menpnens, T. Mopras.

Tabmuupl u cxemsl: «[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpelupanuey, «Hemnonnoe gomuaupoBanuey, «ClemieHHOE HaclleJOBaHUE
MPU3HAKOB y Apo30oduib», «[ eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiis»,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJTIENN3M», «B3anMoneiicTBUe reHOBY.

O6opynoBaHue: MOAENb AJS JIEMOHCTpPAIlMU 3aKOHOB €IWHOO0Opa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUICIUIEHUS] MPU3HAKOB, MOJENb JJISI JEMOHCTPAIIMM 3aKOHA HE3aBHCUMOIO
HacJIeIOBaHUS IPU3HAKOB, MOJICJIb VISl IEMOHCTPAIlMU CUEIJICHHOTO HACJIeIOBAHUS TPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpo3zoduinay.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUSA Y
JPO30(UITBD».

IIpakTuyeckas paGora «/3ydyeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUSA Y
TPO30(HITBD».

Tema 13. 3akoHOMEepPHOCTH H3MEHYNBOCTH

B3anmopneiictBue reHotuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. V3MEHUYMBOCTH
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHBbIE TpPU3HAKU. Buabl HU3MEHYMBOCTU:
HEHACJICICTBCHHAs M HACJICACTBEHHAS.

MonudukanronHass U3MEHUYHMBOCTh. Ponb cpeapl B (GOpMUPOBaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHsll psn ¥ BapuanuoHHas kpusas (B.
Horanucen). ColicTBa MOIU(UKAIIMOHHON W3MEHYHMBOCTH.

I'eHoTunMueckas HW3MEHYHMBOCTH. CBOMCTBA TICHOTHIIMYECKON M3MEHYUBOCTU. BuIbI
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOMN
M3MEHYUBOCTU. POsTh KOMOWHATUBHOM U3MEHUYUBOCTH B CO3JJaHHH T'€HETHYECKOTO Pa3Ho00pa3us
B IpeJieNiax OJHOTO BHJIA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTallUH. SIAEepHBIE M IUTOIUIA3MATHYECKHUE MYTaIlUH.
Comaruueckne W MoJoBble MyTauud. [IpUUMHBI BO3HUKHOBEHMS MyTalnuil. MyrareHel U HUX
BJIUSIHUE HA OPraHu3Mbl. 3AKOHOMEPHOCTH MYTAallHOHHOTO MpoIecca. 3aKOH TOMOJIOTHYECKHUX
psanoB B HaciencTBeHHoW u3meHunBoctH (H.M. BaBuiioB). BHesjgepHas W3MEHUMBOCTH U
HACJIEACTBEHHOCT.

OnuceHemuxa u 3MUSEHOMUKA, POJb INUSEHEMUYECKUX GaKmopos 6 HAcie008aHuu u
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JleMoHCTpanun

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

Tabmuel U cxembl: «Buasl W3MEHUHMBOCTHY, «Moau(UKAIMOHHAS HW3MEHUYHBOCTHY,
«KoMOMHaTHBHAS  H3MEHUYMBOCTDY, «Meiio3y, «O1mI0A0TBOPEHHUEY, «I'eHeTHUECKIE
3a00JIeBaHUS YeIIOBEKay, «BUIbpl MyTammii.



Ob6opynoBaHue: >XKUBbIE M TepOapHBIE HK3EMIUIIPhl KOMHATHBIX PACTCHHH, PUCYHKH
(otorpadun) >KUBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi padora «McciaemoBaHuE —3aKOHOMEPHOCTEH  MOAU(DHUKAIIMOHHOM
n3MeH4nBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BApUALMOHHOW KPUBOW.

IIpakTnyeckas padora «MyTtanuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIpENnapaTax)».

Tema 14. I'eneTnKa Yeji0BeKa

Kapruorun uenoBeka. MexayHapoaHas NpOrpaMMa HCCIIENOBAHMS TI'E€HOMAa YeEJIOBEKa.
MeTopl M3yueHUsi T€HEeTUKU YelIOBEKa: MeHealornYecKuil, OJIM3HEIOBbIH, IIUTOreHEeTUYECKUH,
HOMYJISIIMOHHO-CTaTUCTUUECKUH, MOJIEKYJIIpHO-reHeTuUecKuidl. COBpPEMEHHOE OIpeleIeHNe
TE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ momoibto [TLP-
ananu3a. HacnencrBennsie 3a00s1eBanus 4eI0BeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nn ¢ HacneACTBEHHON MPEApPaclOiOKEHHOCThI0. 3HAYEHUE MEIMUIIMHCKONM TE€HETUKH B
NPEJOTBPALICHUN W JICUCHUH TEHETHYECKHX 3a00JeBaHMU YelloBeKa. MeIHKO-TeHETHYECKOe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUUECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
UCCIICIOBaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl MOBBIIMICHHOW YYBCTBUTEIBHOCTH YelIOBEKAa K (PU3NYECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKalIleW cpeasl. ['eHeTnueckas MpeapacronoKeHHOCTh
YeJIOBEKA K MaTOJIOTUSIM.

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuotun udenoBekay, «MeToAbl W3y4eHHs] TEHETUKHU UYEIOBEKay,
«I'eneTnueckue 3a00J1€BaHUs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHuEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus M cenekuus. 3apoXkICHUE CEJIeKIMM M JoMectukauuu. Yuenue H. .
Bagsuoa o LlenTpax mpoucXo0XI€HUS 1 MHOTO00pa3usi KyJabTYpHBIX pacTeHuil. Posb cenexknuu
B CO3JaHMM COPTOB pAacTeHWW U 1opox KUBOTHBIX. CopT, mnopoja, IWITaMM. 3aKOH
TOMOJIOTHYECKUX PsI0B B HaciueACTBeHHOM m3MmeHunBocTd H. M. BaBunosa, ero 3Hadyenue s
CEJICKIITMOHHOM pabOoTHI.

MeTtobl ceneKiMoHHOM paboThl. ickyccTBEeHHBIN 0TOOP: MAacCOBBIN U MH/IMBUTyaJIbHBIM.
Oransl KOMOMHAIMOHHON cenekiuu. VcnelTaHue mpousBoauTeneil mo moromctBy. Ot6op mo
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOp MO FEHOTHUITY C ITOMOIIBIO aHAIN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PanuanvoHHBIR 1
XUMHUYECKMM MyTareHe3 KakK HMCTOYHHUK MyTauud y KyJIbTYpPHBIX (OPM OpPraHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIyYEHUSI UCXOAHOIO MaTepuaa Juis CEIeKIUH.

[Tonyuenne mnonumionnoB. BuyTpuBumoBas rubpuansanus. baU3KopoiCTBEHHOE
CKpelBaHue, Wi MHOpuauHr. HepoacTBeHHOE CKpelBaHue, Wi ayTOpuauHr. I'etepos3uc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rubpuau3anus.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHHUS CEJIEeKIMHM pPACTeHUH U
KUBOTHBIX. «3€1E€HAs peGONIOYULY.

CoxpaHeHne M H3y4EHHME T€HETUYECKHX PECypCOB KYJIbTYpPHBIX PAaCTEHHH M UX JHUKHX
poauyeil s co37aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
coxpameHue u ynpasieHue 2eHemudecKUMu pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIO0GbIX
HCUBOMHBIX 8 YENAX YIIYUULeHUs CYUeCm8YIoOWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsanenxo, b. JI.
Acraypos, H. bopanoyr, /1. K. benses.



Tabmuet u cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTOOOPA3us KYJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHON HM3MEHYMBOCTH», «METOIbl CENEKIIUN,
«Otnanéunas rudpuanzanus», «MyTareHes3y.

JlaGoparopHasi padora «/3yueHne cOpTOB KYJIbTYPHBIX PACTEHUN M MOPOJ JTOMAIIHHUX
YKUBOTHBIX.

JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METO/BI M JIOCTHXKEHUS CEJIEKIIMH PACTeHH U KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (hbepMy, COPTOMCIBITATENbHBIN y4acTOK, B TEIUIMYHOE
X03SICTBO, B J1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTeXHOJIOTHA ¥ CHHTETHYeCKasi OHO0JIOTHS

OOBbeKThl, HCIONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE U TKaHEBbIE KYJbTYpHI,
MUKPOOPTaHU3MBI, WX XapaKTepUCTUKA. TpaaullMOHHAas OHOTEXHOJIOTHS: XJIeOOMeUYeHue,
MOJIy4YeHUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpoouonoruueckuii cuute3. OObeKTh
MUKpPOOHOIOTHYeCKUX TexHoorui. [Ipon3BoacTBo OenKka, aMUHOKHCIIOT U BUTAMHHOB.

Co3naHne  TEXHOJIOTMM W MHCTPYMEHTOB  LEJICHANPABICHHOINO W3MEHEHUA U
KOHCTPYMPOBAHUS T€HOMOB C II€JIBIO MOJYUYEHUSI OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEP KAIIUX
HE BCTpEYAroIInecs B MPUPOae OMOCUHTETUYECKHE MTYTH.

Kiterounas nHkeHepus. MeTonpl KynbTyphbl KIETOK M TKaHEHM PaCTCHUM M >KMBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuauzanus U coMatudeckuil sMmOpuorenes. lcmonb3oBaHue
TariOWJI0B B CEIIEKUUU pACTeHUil. [lonyuenue MoHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOK/IOHAbHBIX U NOJUKIOHAILHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMs SHIEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. MeToA TpaHCIUIAHTAIUU SIIEP
KIETOK. Texuonocuu 0300poeieHUs, KyIbmMueUpOBaHUus U MUKPOKIOHAIbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHAsI U T€HHast MHXkeHepus. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYUPOBaHUE
pekomOunantubix [AHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHXKEHUS U TEPCIIEKTHUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE MpoOJieMbl TeHHOU
WHXXEHEPUH.

Menununckue 6uorexunonoruu. [loctrenomuas mudposas meauiuna. [1LP-auarnoctuka.
MeTab010MHBIN aHaIN3, TEHOLIEHTPUYECKHUI aHaIN3 POTeOMa YeJI0BEKa JJIsl OLIEHKU COCTOSIHUS
ero 340poBbs. Vcmonp3oBaHME CTBOJIOBBIX KIETOK. TapreTHas Tepamus paka. 3D-
OuoWH)XeHepus g pa3paboTku (YHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH,
CO3MaHMSI KOMIUIEKCHBIX TKaHEW COYETaHHEeM TEXHOJOTHH TpEXMEPHOro OWOMpPUHTHHTA U
ckaddonauHra s peneHus 3a1a4 NepCoOHATM3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BAaKIMH C IETbI0 OOecredeHus] KOMOMHMPOBAHHOW 3alllUThI OT
Bo30ynuteneit OPBU, ycTaHoBieHHe MOJEKyJIspHBIX MeXaHU3MOB (yHKunoHupoBanHus PHK-
COJIeprKalINX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIE 3a00JIEBaHUS YETTOBEKA U JKUBOTHBIX.

JleMoOHCTpaL U

Tabmumet u cxembl:  «/cmonp30BaHWE  MHUKPOOPTaHM3MOB B MPOMBINIJICHHOM
IIPOU3BOACTBEY, «KieTouHast nHXeHepus», «['eHHas NHKEHepUs».

JlabopaTopnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «IlonyyeHre MOJTOYHOKHUCIBIX TPOAYKTOBY.

IKekypenst «bUoTexHOIOrH — BayKHENIIasi MPOU3BOIUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeACTABJIEHUA B 0M0JI0THH

OpomononHas Teopust Y. JlapBuna. [Ipennocsuiku BOSHUKHOBEHUS TapBUHU3MA. JKU3HB
W Hay4Has JearenpHocTs Y. JlapBuHa.



JBuwxymue cunbsl dBomonuu  BuAoB 1o Y. JlapBuHy (BbICOKass WHTEHCHBHOCTH
pPa3MHOXKEHHS OpraHU3MOB, HAacleACTBEHHAas H3MEHYMBOCTh, OOphOa 3a CyIIECTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoi Teopun 3Bosonnu (CTD). HelTpanbHas Teopus SBOIOIUH.
CoBpeMeHHas HBOJIONMOHHAS OMONOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUPA.

JleMoOHCTpaL Ul

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuupl n cxemsl: «Cuctema xuBoi nmpupoabl (o K. Jlunuew)», «JlecTHuIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS NPUCHOCOONICHUH Yy pacTeHHd u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectus Y. Jlapsuna», «Haxonku Y.
HapBuna», «@Popmbl 60pbObl 3a cymectBoBaHue», «llopoasl romybei», «MHoroobpasue
KYJIbTYPHBIX (opM KamycTel», «[lopoabl JOMaIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOLIEHMsI JIBHXKYLIUX CHJI 3BOJIIOLMHWY», «OCHOBHbBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. Mukpo3Bosonus 4 eé pe3yabTaThl

[Tomymsiust Kak sJaeMeHTapHas eAuHuna 3Bomonuu. CoBpeMEHHBbIE METOJbI OILEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl omyisiuuil. I3meHnenue reHooHa MOMyIsIUN KaKk
3JIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapmau, B.
Baitn6epra.

DOnemeHTapHble (PaKTOpPbl (IBIXKYIIME CHIIBI) HBOMIOUMHU. MyTallMOHHBIA Mpolecc.
KombOunaruBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHalpaBl€HHbIE W3MEHEHUs
yacToT ayuienedl B momynsauusx. Dddext ocHoBarens. IDggexm OYmuliouH020 20pabIUKA.
CHuoicenue eenemuuecko2o paznoobpaszus. npudunsl u cireocmeus. Illpossnenue 3¢pgexma
Opetiha 2eHoé 6 Oonvuwux u manvlx nonyaayusax. Murpauuu. M3omauus MNOMyISUAN:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMoIornyYecKast (PEnpoIyKTUBHAS).

EctectBeHHblil 0TOOp — HampaBistomuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
oTtOopa: JIBWKYIIUH, CTaOWIM3UPYIOUINH, pa3pbiBatoluii (au3pyntuBHbIN). [lonoBoit ot6op.
BO03HUKHOBEHNE U 3BOJIOLMS COLMATIBHOTO MTOBEICHUS KUBOTHBIX.

[Tprcnioco0NeHHOCTh OpPraHU3MOB KaK pe3ysbTaT MHUKpPO3BOJIOLUUU. Bo3HHKHOBEHUHE
npucnocoOi1eHnuit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ilpumepsl npucnocodaeHuit
y OpraHusmoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUEe, OWOXHMUYECKHE, TOBEICHUECKUE.
OTHOCUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT MUKPOIBOIIOLMH.
M3onsauuss — xiaroueBoil (akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajuionatpuieckoe (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonin3anus, rudpuauzanus). JaureabHOCTb SBOTOIMOHHBIX ITPOLECCOB.

Mexanu3mbl GopMHUpOBaHMS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OHoOJOrMM B pa3paboTKe HAayyHBIX METOJOB COXPAaHEHUS
O6uropa3zHoo6paszusi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
(dbopMUPOBaHUS YCTOHYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL UK

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsnuoHHas cTpykTypa BUaa,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «JIBwKyiiue CHIIBI  3BOJIOLHNY,
«OKosornyeckas M30JSLMS MOMYJSIUI ceBaHCKOM dopenn», «l'eorpaduyeckas H30JIALUSL
JMCTBEHHUIIBI CUOMPCKOM U JIMCTBEHHULIBI Jaypckoi», «llomynsaiunoHHbIe BOJIHBI YHUCICHHOCTH
XUITHUKOB H KepTB», «(CxemMa JeHCTBHUsSI €CTECTBEHHOTOo oTO0opa», «Dopmbel OOprOBI 3a
CYILIECTBOBAHHEY, «MHIyCcTpralbHbII MEJTAHU3M», «OKusble HCKOIIaEMBIE»,
«IlokpoBUTENbCTBEHHAs! OKpacka >XHMBOTHBIX», «lIpenympexnaromas oOkpacka MKUBOTHBIXY,



«Duznonornueckue amanranuny, «IpucrocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kpurepun Bunma», «Bugsl-nBoiiHukm», «CTpykTypa Buga B npupoae», «CmocoOs
BunooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHue TPEX BUAOB  JIAHABILICH,
«JKosornyeckoe BUI000pa3oBaHHE BHUAOB cHUHUL», «[lonummounsl pactenuit», «KamycTHo-
peneUYHbI THOPHIY.

O6opynoBanue: repOapuy pacTeHUN, KOJJICKIMU HACEKOMBIX, Uy4yesa MNTHUIl U 3Bepei ¢
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yydena NTHUIl ¥ 3Bepeil pa3HbIX BHJOB, repOapuu
pacTeHuil OJIM3KUX BUJIOB, 00pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopnasi paGora «BpIsiBiIeHNE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUA».

Jladoparopnasi paGora «lIpucrnocobseHuss OpraHM3MOB W HMX OTHOCHUTEJIbHAs
LEJIECO00PA3HOCTHY.

Jladoparopnasi padora «CpaBHEHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/ionusi M €€ pe3yJbTaThl

Mertonbl n3yueHus MakposBoIonuu. [laneoHTonornyeckne MeTopl U3y4eHHs! SBOJIIOLNH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaduyeckue metonsl u3ydeHus osBomonuu. CpaBHeHue Quopbl U  (ayHb
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(OIOTUYECKUE METOAbl M3YyYEHUS SBOJIOIUH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U IOSIBICHUS SBOJIOIMOHHBIX HOBILECTB.
['omonornyHble U aHANOrMYHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYIsIpHO-
FEHETUYECKHUEe, OWOXMMHUYECKME M  MaTeMaTUYEeCKHME METOJAbl HM3YUEHHUS  HBOJIOLHUU.
['omonoruynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHHUSI (PHIIOTEHETHYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIlMU U SBOJIIOLIMSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (mpaBwiia) JBOMOUMU. [lpunyun  cmeHvl  QyHKYuULl.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMITOB 3BOJIIOLUU.

JdeMoHcTpannn

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuiel U cxembl: «OUIOTeHETUYECKUH PAJT JIOMIATN», «APXEONTEPUKC, «3BEpPO3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TaOPpOTHUKMNY, «buoreorpaduueckue
30HBI 3emun», «/lpeiid koHTUHEHTOB», «Penukrbl», «HavanmpHble cTaauu SMOPHUOHAIBHOTO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMuYHbIE U  aHAJIOTMYHBIE  OpraHbD»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeJIOBEKAa W IIMMIaH3e», «l IaBHBIE
HaIpaBJIEHUs IBOJOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU IBOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TepOapuu, MYJISDKHM HMCKONAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxosxkaeHue u pa3BuTHe )KM3HU HA 3emJie

Hayunble rumoTe3bl NpPOMCXOXAEHUS KHU3HM Ha 3emie. AOHOreHe3 M MaHCIEePMMSL.
JloHayuHble TpPEACTaBICHHUSI O 3apOXKACHUU >KU3HM (KpealuuoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuany, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE ATalbl HeopraHuyeckoi »Bomtonuy. [InanerapHas (reojJoruueckas) 3BONIONHUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runore3a A. W. Omnapuna, runote3a nepBuuHoro OynboHa J[k. XomnaeiHa, reHeTHyeckas
runore3a I'. Mémnepa. Pubosumbr (T. UYek) u rumore3a «mupa PHK» VY. TunGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

Hctopuss 3emnum u Meroabl €€ wu3ydeHus. lIckomaeMble OpraHMYECKHE OCTaTKH.
'eoxpononoruss u e€ wmeronsl. OTHOcUTeNbHAasE M aOCONIOTHAs  TE€OXPOHOJIOTHUS.
['eoxpoHoOrMUecKas mKasua: 30Hbl, 3pbl, IEPUOBI, JTTOXH.



Hauanbnbie 3Tanel oprannyeckoil 3Bostouuu. [losiBneHre U 3BOIONUSA MEPBBIX KIIETOK.
Oponronusi Merabonu3Ma. Bo3HukHOBeHHE MepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coobmectB. Crtpomaronutsl. Ilpokapuotsl u
3YKapHUOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHEe3). DBOIIOLHUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHoBHBIE 3Tanbl HBOJIIOLMU BbICIIUX pacTeHuil. OCHOBHbBIE apoMOpP(O3bl pacTEHHIA.
Beixon pacrenuii Ha cymy. llosBieHue CHOpOBBIX pPacTeHUM UM 3aBOCBAHUE HMHU CYIIU.
Cemennsle pactenus. [IporcxoxaeHre IBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tamlbl 3BOJIONHMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIIOB. [lepBbie XOpa0oBBIS
KUBOTHBIE. JKH3HBL B BOJIe. DBOIIOIUS TTO3BOHOYHBIX. [Ipoucxoxaenne ampuOuil 1 penTimi.
[Tpoucxoxaenue miekonuralmux u ntull. llpunHnun kiarodeBoro apomopdosa. OcBoeHHe
0€CI103BOHOYHBIMH U [T03BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue )u3HM Ha 3emile 10 3paM U MEepUoiaM: apXei, MPoTepo30H, Naneo30u, Me3030i,
KaifHo30M. OOmias XapakTepHCTHKa KIMMaTa W TeOoJOTMYecKHX ImporeccoB. l[losBienune u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €0 YCJIOBHS U BIUSHUE HA Ta30BBIN
cocTaB aTMOC(epHI.

MaccoBble BbIMUpAHUS — HKOJIOTMYECKUE KPHU3HCHI Mpounuioro. IIpuumHbl U cienctBus
MacCOBBIX BhIMUpaHUi. COBPEeMEHHBIH IKOJOTHUECKUI KpH3HC, ero ocobeHHocTu. [Ipobiema
coxpaHeHHsi OMopazHooOpa3us Ha 3emiie.

CoBpeMeHHast cUCTeMa OpraHHYecKoro Mupa. [IpuHIMIBI KiaccupHUKAUKA OPTaHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIBI OPTraHU3MOB.

JleMoOHCTpaL U

[Toptpets: @. Penu, JI. Cnamnanuanu, JI. [Tactep, U. . Meunukos, A. U. Onapun, [[x.
Xonaeitn, I'. Mémnep, C. Munep, I'. IOpu.

Tabmune! u cxembl: «CxeMa ombita @. Pequy», «Cxema omnbita JI. [Tactepa mo u3yueHuto
camo3apoxxJieHus: xu3Hm», «Cxema omnbita C. Musepa, I'. FOpu», «OTansl HeopraHMuecKon
IBOMIIOLIMNY, «['eoXpoHonoruyeckas mkana», «HadampHple 3Tanbl OpraHUYECKOW SBOJIIOLMNY,
«Cxema oOpa3oBaHMsl DJyKapuoT NyTéM cuMOHoreHesa», «Cucrema >XHUBOW HPHUPOIBIY,
«Ctpoenue Bupyca», «ApoMopho3bl pacTeHui», «PuHHOOUTBHY, «OIHOKIETOYHBIE
BojIopoCciIn», «MHOrokierounsle Bogopociany, «Mxmu», «llanoporHuku», «lomoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS HKUBOTHOIO MHpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmmey», «Kumeunononoctueiey, «llinockue uepBuy,
«YeHucToHOTHEY, «PbIOBIY, «3EMHOBOHBIEY, «IIpecmbikaromuecs», «IItuue,
«Munekonuraromuey, «Pa3BuThe JKH3HM B apxeHckoW ape», «PasBuTHe KU3HM B
MIPOTEPO3OMCKON 3pe», «Pa3BuTHE KU3HM B TNAJNCO30MCKOM 3peyn, «Pa3Buthe KU3HU B
Me3030MCKOil 3pe», «Pa3BuTHe KU3HM B KailHO30HCKON »spe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MUPa».

OOGopynoBanue: TepOapul pacTeHUW pPa3TUYHBIX OTEIOB, KOJJIEKIIMH HAaCEKOMBIX,
BJIQKHBIE IIpENapaThl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HUIJIOKOXKHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MNTHUIl U 3BEPel, KOJUIEKIMH OKaMEHEJIOCTEH, IMOJIe3HBIX
HCKOIIAEMBIX, MYJISIKU OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHaa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu mo
U3y4EHHIO a0MOT€HHOT0 CHHTE3a OPraHWYEeCKUX COeIMHEHHUI B IEPBUYHOM atMochepe».

JlaGoparopHass pabora «lV3ydeHHME W ONHCAHME HWCKOMAEMBIX OCTaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTuyeckas padora «M3yyeHne OCOOEHHOCTEN CTPOEHHS PpACTEHUH pa3HbIX
OTJIEJIOBY.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).



Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3pnens! u 3anaun anTponosoruu. MeTroasl aHTPOIIOIOTUH.

CraHOBJIEHHE TIPEACTABICHUI O MPOMCXOKICHUM YEJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMEHHbIE HAYUYHbIE TEOPUH.

CxozncrBo  uenoBeka € KMBOTHBIMHM. (CHcTeMaTHUECKOE€ IOJOXKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKa C SKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]oiIoruueckue,
sMOpuonornyeckue, (U3NOIOro-OMOXUMUYECKHE, TOoBeAeHYeckre. OTINYHS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBA3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

Hewkymme  cuiabl  (PakTopel)  aHTPOIOreHe3a:  OWOJIOTHYECKHEe,  COIHAJIbHBIC.
CooTHoleHre OUOJIOTUYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. Pannue yenoBexooOpasHbie 00e3bsiHbI (IPOKOHCYIIBI)
¥ PaHHHUE TOHTHJIBI — OOIIME MPEAKH YEI0BEKOOOPa3HbIX 00€3bsH U JOCH. ABCTPATONUTEKH —
JIBYHOTHE MpenKu JroAcil. YeloBeKk yMelbld, MepBble M3TOTOBICHHS Opynuil Tpynaa. YenoBek
MPSIMOXOJISAIINI 1M TIEPBBIN BBIXOJ JItojiel 3a mpeaensl Adpuku. YenoBek reienbOeprekuii —
001l mpeoK HeaHIePTaIbCKOTO YeIOBeKa U YeIoBeKa pa3yMHOro. YenoBek HeaH1epTaabCKUi
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3syMHBIM COBPEMEHHOIO THIIA, JEHHCOBCKUUI
YeNI0BEeK, OCBOEHUE KOHTUHEHTOB 3a npezaenamu Adpuku. [laneoreneTrka u nmaaeoreHOMUKa.

OBOJIOLUS COBPEMEHHOI'O uesioBeka. EcTecTBEHHBIN OTOOpP B MOMYNALMSX YEIOBEKA.
Myranuonsslit porecc U noaumMopdusm. [lomynsiuoHHbIe BOMHBI, Ipeii() reHoB, MUTpaLUs U
«a¢ ekt ocHOBATENS» B MOMYISIIHUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacel. [loHsTre o pace. bonbiime pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAsL (9KBATOpHUAJIbHAS), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH pacceleHHs 4YeloBeKa 1Mo I[uiaHere. EnuHCcTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENIFHOCTh ~ pacu3Ma.  [IpHCIOCOOICHHOCTh  4YelNOBeKa K  Pa3HBIM  YCIOBHUSIM
OKpYyXaroliel cpeapl. BiausHue reorpaduueckoid cpeabl U apeiida reHoB Ha MOP(OJIOTHIO U
(U3HOJIOTHIO YEIOBEKa.

MexaucuuruimHapabie  MeToAbl B (Qu3nyeckol (OMOJOrMYecKoi) aHTPOIOJIOTHH.
OBOJIIOMOHHAS ~ AQHTPOIOJIOTMSI M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALHUM.
bruocounansHple  HCCIeAOBaHMA ~ NPUPOIABI  4YeloBeKa.  lccinemoBaHume — KOZBOJIOLUU
OHMOJOTrNYECKOr0 U COLMAIBHOIO B YETIOBEKE.

JleMoHCTpanun

IToptpetsr: Y. lapBun, JI. JIuku, . 5. Poruackuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «MeTonbl aHTPONOJIOTUH», «['OMIOBHOM MO3I 4YeloBeKay,
«YenoekooOpa3Hble 00e3bsiHBI», «CKeleT 4enoBeKa W CKeJeT MIMMIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «IJBOJIOLIUOHHOE JPEBO UEJIOBEKaY,
«ABcTpamonuTek», «HenoBek ymenbiiny, «UelnoBek mpaMOXOaauiiy, «J[eHUCOBCKUM YeTOBEK)
«Heanpepranbsiupl»y, «KpomanboHus», «lIpenkn denoBekay», «OTambl 3BOJIIOLUU YEIOBEKAY,
«PacsI yenoBekay.

ObopynoBaHue: MyJsKM OKaMEHEJIOCTeH, MPeIMETOB MaTepHallbHONW KyJIbTYphl MIPEIKOB
YeJoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHQPOJIOTHYECKUMHA W OMOJIICHCKUMU
CIOKETaMH MTPOUCXOXKJCHUS YeoBeKa, (poTorpaduu HaX0J0K MCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKEJIeT 4eJIOBEeKa, MOJIe]b uepera 4elloBeKa M 4Yeperna IIUMIaH3e, MOJENb KHCTH YelloBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa MIPEIKOB YEIOBEKA.

Jladboparopnasi paGora «M3ydueHne OCOOEHHOCTEH CTPOCHHS CKelleTa 4YeJOBEKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHue 3KOJOTHYECKUX aJaNTalUNi YeTOBEKa.

Tema 6. OJxoyiorusi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MoOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kaloen cpeaoi



3apoxneHue U pa3BuTHE dKojoruu B Tpynax A. I'ymGompara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3agaum skosioruu. CBs3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Mertonbl skosoruu. [loneBble HaOMONEHUS. DKCIEPUMEHTHI B 3KOJOTMU: IPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpYKaOLIEH CpeJibl: JIOKAaIbHBIMH,
PETHOHAIILHBIN U TJI00ATLHBIH.

3HAuEHUE SKOJOTMYECKUX 3HAHUM NJIs 4YeloBEKa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBs3el uesnoBeyecTBa C MNpupojoi. dopMupoBaHHE HKOJOTHYECKOM KyJIbTYyphl U
HKOJIOTMUYECKOM IPaMOTHOCTU HACEJICHUS.

JdemMoHcTpauMu

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxembl: «Pasnensl SKoaoruny, «Metoasl dkoaoruny, «CxemMa MOHUTOPHHTA
OKpY’KalolLIeH Cpeabl».

JlabopaTopnasi paGora «l3yueHne METO/10B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTAHUSA

Okonornyeckne (akTopel M 3aKOHOMEpHOCTH WX JjeictBus. Kiaccudukanms
9KOJIOTUYECKUX  (hakTopoB:  aOuoThyeckue, OHOTHUECKHE, aHTpororeHuole.  OOmume
3aKOHOMEPHOCTH JIeHCTBUS dKoJormueckux ¢akropos. [Ipasuno munnmyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

AbuoTtnueckue akropbel. CBET Kak dKonorndeckuid paxrtop. JelcTBre pa3HBIX Y4aCTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJIOTMYECKHE TPYIIbl PACTCHUM M JKUBOTHBIX II0
OTHOIIIEHHUIO K cBeTy. CurHaibHas pojib cBeTa. @oTonepuoiusm.

Temmneparypa Kak 3Kojoruyeckuit gaxrtop. [leiictBue TemmepaTypbl Ha OpIaHU3MBI.
[ToikunoTepMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTe Kak skosoruueckuil ¢akrop. Ilpucnocobienus pacteHH K HNOAAEPKaHUIO
BogHOTO Oananca. Kiaccupukanms pacTeHHid 1O OTHOIICHHWIO K Boje. [IpucmocobieHust
KUBOTHBIX K H3MEHEHUIO BOJHOI'O peXXHUMa.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, INTyOWHHAas
NOJNOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTU cpel OOuTaHUs
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

bronornueckne putmel. BHemHne u BHyTpeHHHE pUTMBI. CyTOYHBIE U TOIUYHBIE PUTMBI.
[Tprcroco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranusmoB. [Tonsarue o xu3HeHHOW (opme. JKuzHeHHBIE (OPMBI
pacTeHMii: JepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOTOJETHHME TpaBbl, OJHOJIETHHE TpPaBBhI.
KuzneHHsle (GOpPMBI JKUBOTHBIX: THUAPOOHMOHTBI, T€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne ¢dakrtopel. Buapl OMOTHYECKMX  B3aUMOJCHCTBHUN:  KOHKYpEHLUS,
XHUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, Koomnepanusi, MyTyajln3M, KOMMEHCAITU3M
(KBapTUpPAaHTCTBO, HaxJieOHHMYecTBO). Herpoduueckne  B3auMOAEHCTBHS  (TONMHUYECKHE,
dbopuueckue, (adpuyeckue). 3HadyeHUE OWOTHYECKUX B3aWMOJCHCTBUU I CYIECTBOBAHMS
OpPraHu3MoOB B cpejie ooutanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

JleMoOHCTpaL UK

Tabnuupl 1 cxembl: «JKosornyeckue (paxkropb», «CBETOBOW CIEKTP», «IKOJOTHUECKUE
TPYNIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», «TeMIOKpOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
XKHUBOTHBIE», «DU3HONOTHYECKHE aJalTaluu KUBOTHBIX», «Cpenbl OOMUTaHUS OPraHU3MOBY,
«buonoruyeckue put™Me», «KusHenHsle Gpopmbl pacTeHuit», « KuzHeHHble GOPMBbI )KUBOTHBIXY,
«9KOCcHCTEMA IIUPOKOIMCTBEHHOIO Jieca», «IKOCHUCTEMA XBOMHOrO Jiecay, «llemu nurtanus»,
«XumangectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanmzmy.

Ob6opynoBanue: repOapuu pacTeHUH U HKUBOTHBIX, IMPHUCIIOCOOJIEHHBIX K BIMSHUIO
Pa3IUYHBIX  DKOJIOTHYECKUX  (PakToOpoB, TepOapwul  CBETOMIOOMBBIX, TEHETIOOMBBIX U



TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOWBBIC, TCHENIOOMBHIE M TEHEBBLIHOCIMBBIE KOMHATHBIC
pacteHus, repOapuu ¥ KOJUJIEKIHUU TEIUIOJIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHHii, uyyena MNTULl W 3Beped, repOdapuuM pacTeHHWH, OTHOCSIIUXCS K Trurpoduram,
Kcepouram, me3oduTaM, KOMHATHBIE PACTEHHS HAHHBIX TPYII, KOJUIEKIHH >KMBOTHBIX,
OOHMTAIOIMX B Pa3HBIX Cpelax, repOapuu U KOJUIEKLIMU PACTEHHH M KMBOTHBIX, 00JaJa0IINX
YyepTaMu MPUCIIOCOONIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUHM JKHU3HHM, repOapuu u
KOJUICKIIMA PACTEHUH W >KUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJUICKIIMH >KHBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUYHBIX OMOTHYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopHas pa6oTa «BrIsgBieHHE TPUCTIOCOOICHUN OPTaHU3MOB K BITUSTHHIO CBETa.

Jladoparopnasi paGora «BbIgBICHHE TMPHUCIOCOOJICHUNH OPraHU3MOB K BIIMSHHIO
TEeMIIEpaTypbI».

JladoparopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaAHUSY.

Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKOJIOTMYECKHE XapaKTePUCTUKU MOmyssinuu. [lomyssius kak Ouojoruueckas cucreMa.
Ponb HeogHOpogHOCTH cpenbl, Qu3ndeckux OapbepoB M OCOOCHHOCTEH OHOJOTHMH BUIOB B
(OopMHUPOBAHNUU TPOCTPAHCTBEHHOM CTPYKTYpbI OMyAlnid. OCHOBHbIE OKA3aTENIN NOMYIISIIUU:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAacTHAas M IOJOBas CTPYKTYypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSL.

DKoJIoruyeckasl CTpykTypa nonyaauud. OneHka 4YucIeHHOCTH nomyisuuu. /[uHamuka
NONyJIsIUUU U €€ perynsius. buornueckuil moTeHMan nonyasiuuu. MoienupoBaHue TUHAMUKA
nonyisiuuu. Kpusble pocra uyucinenHoctu nonyisuuu. Kpusbele BbDKuMBaHMSA. Perymsus
YHCJICHHOCTH TOMYJISIIHA: PoJib (aKTOPOB, 3aBUCAIIMX M HE 3aBHCALNIMX OT IJIOTHOCTH.
Dkonoruyeckue crpareruu BuaoB (I- u K-crparterun).

[Tonstne 00 »HKoyOrMYecKoi Hume BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm Jx.M. Xaruuncona. Pa3zmepsl skonorndeckoil Humu. [lorenuunanbHas u
peann30BaHHAs HULIU.

Bun kak cucrema nomynsuui. Apeanbl BUAOB. BHIBI M HMX >KM3HEHHBIE CTpATErwH.
DKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TMOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojnornueckue WHBa3UU
Yy>KEPOJHBIX BUIOB.

JleMoHCTpanun

IToptper: Ix. . XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTHKU MOnyasuny, «lIpoctpancTBenHas
CTpyKTypa mnomymsiuun», «Bo3pacTHele mnupamuabl nonyasuuny», «CKOpOCTh 3aceraeHHs
MOBEPXHOCTU 3€MJIM Pa3Iu4YHbIMH OpranuzMamu», «Mojens skonornueckord wumu Jlx. W.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH paCTeHUN K pacCEeIeHUIO».

Tema 9. Jxos10rns co001mEeCTB. IKOJOTHYECKHE CHCTEMBI.

CooOuiectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHo3e.

Okocucrema kak oTkpeiTas cucrema (A. JIx. Tencnu). DyHKumoHanmbHbIE OJIOKK
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTHI, peAyleHTbl. Tpoduueckue ypOBHH.
Tpoduyeckue nenu u ceru. AGuornyeckue O610ku 3kocucTeM. [1oUBBI U HIIBI B 3KOCHCTEMAX.
KpyroBopot BEeLIECTB U MOTOK SHEPTUH B SKOCUCTEME.

OcHoBHbIE MTOKa3aTeNN 3KocucTeMbl. bromacca u npoaykius. JKoJI0rH4eckie mupaMubl
qucen, OMOMacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKIECCHUHM U UX



OPUYUHBL.  AHTpPONIOTEHHBIE BO3JCHCTBHA Ha Cykueccuu. KimMakcHoe —coOOIIecTBoO.
buopaznoobpa3ue 1 NoJHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[Tpuponnble 3KOCHCTEMBL. JKocucmemvbl 03€p U pek. IKocucmemvbl MOpeu U OKeaHos.
DKrocucmemvl myHop, 1ecos, cmeneu, nyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArpouneHo3. Pasnmuuus wmexay
AQHTPOIIOT€HHBIMU U IPUPOAHBIMHU IKOCHUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas ¢opa u dayHa.
CuHaHTponu3anusi ropoJckoi ¢ayHbel. buosormueckoe U  XO3AHCTBEHHOE 3Ha4yeHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (DOPMHUPOBAHMSI  OCHOBHBIX  B3aMMOACHUCTBUII  OpraHU3MOB B
sKocucTeMax. Ponv kackaonozo sghghexma u 6ud08-30uduxamopos (Kiouesvix 6uU008) 6
@yukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXKAY CMEXHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, IOMYJALMA M OKOCHCTEM B  YCIOBHUAX
€CTECTBEHHbIX U AaHTPOIIOI'€HHBIX BO3/1EHCTBUH.

Mexanuzmol  6030eiicmeusi  3aepA3HEHUll  pAsHblX MUNO8 HA  CYOOP2AHUZMEHHOM,
OpP2AHU3ZMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIOSUUECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 6030eticmeusi. MeTon0I0rusi MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOT€HHBIX IKOCHUCTEM.

JleMoOHCTpaL U

[Toptpert: A. Ix. Tencnu.

Tabmuubt u cxemsl: «CTpykTypa OHOLIEHO3a», « DIKOCHCTEMA MIMPOKOIMCTBEHHOTO JIECay,
«JxocuctemMa XBOHHOro jueca», «DyHKIHMOHAJIbHBIE TPYMIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 9Kocucreme», «llenmn mmraHuWs (macTOMIMHASA, ETPUTHAS)Y,
«DKOJIOTHYeCcKas MUpaMua Yucen», « IKOJIOTHUecKas MupaMuaa 6uomaccel», «IKOJOoruIecKas
nupamuja sHeprumy», «OOpasoBanue Oosora», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca Imocie moxapa», «JKocucTemMa o3epay», «ArpoueHos3», «KpyroBopoT BemeCTB U MOTOK
SHEPTUu B arporieHo3e», «[Ipumepsr ypOoskocucTem».

Ob6opynoBanue: repObapuM pacTeHUH, KOJUIEKLIMH HACEKOMBIX, yydesa ITHUI] U 3BEpeH,
rep6apuy KylIbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onrcaHue ypooIKOCUCTEMBD».

Jladoparopnas padora «/3yuenue pazHOOOpa3us MEJIKUX TMTOYBEHHBIX YJICHUCTOHOTHX B
pa3HBIX DKOCUCTEMAX).

IKeKkypeust «IKCKypcHsi B TUIIMYHBIN OuoreoneHo3 (B n1yOpaBy, Oepe3HsK, €lbHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60JI0TO)».

IKeKkypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanpHas IKocHcTEMA

buocdepa — obmennanerapHas o0osouka 3eMid, TJE CYIIECTBYET WJIM CYIIECTBOBaIa
*u3Hb. Pa3Butne npeacrasienuit o ouocdepe B pynax 3. 3tocca. Yuenue B. U. BepHanckoro o
6uocepe. Obnactu 6uocdeps u e€ cocras. Kupoe BemecTBo Onochepsl U ero PyHKIHUU.

3aKOHOMEPHOCTH cylecTBoBaHuUs 6uocgepbl. OcobeHHoCcTH OHochepbl Kak r100aabHON
sKkocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB u
OMOreoXMMHUECKUE IIUKIIBI (YTIepo/ia, a3oTa). PUTMUYHOCTD sBNIEeHMI B 6uochepe.

3oHanbHOCTh OuOCchepsl. [lonaTue o Ouome. OcHOBHBIE OMOMBI CYIIN: TYH/ApA, XBOHHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENH, CaBaHHbI, IIyCTBIHHU, TPOIIUYECKHUE JIECA,
BBICOKOTOphs. KiMMar, pacTuTeNbHbBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M (YHKLIHS OJKUBBIX CHCTEM, OIEHKa HMX pPECypCHOro IOTeHIHana u
6rochepHbIX QYHKITHIHA.

JleMoHCTpanun

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

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriaepojaa B npupojae», «Kpyrosopot kucinopona B npupone», «KpyroBopoTt Bojibl B IpUPOIE»,



«OcHoBHBIe OuoMbl cymmy», «Kimumarnueckue mosica 3emum», «TyHmpa», «Taiiray,
«Cmemannbii - jec», «lllupokonuctBeHHbld Jec», «Cremby», «CaBaHHa», <«IlycTbiHSY,
«Tponmueckuii necy.

O6opynoBanue: repdapuy pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKawOIIas cpeaa

DKojoruyeckue KpU3UChl M HMX NpuuuHbl. BosneiictBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsisHEHHE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXpaHa NOYBEHHBIX pecypcoB. M3MeHeHue KiimMara.

AHTpOIIOTEHHOE  BO3JCHCTBHME HA PACTUTEIbHBIM M KUBOTHbIE Mup. OxpanHa
PacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbI NMPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupojubie Teppuropun (OOIIT). boranuyeckue caabl U 300JI0THYECKUE
MapKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YeJIOBEUECTBA U MpUpoAbl. PamronansHoe
NPUPOIONOIL30BAaHUE M COXpaHEHHe OHOJOrM4ecKoro paszHooOpazus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJIOTHYECKHX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €r0 BEpOSITHBIC TOCIEACTBHSI.

Pa3zButie METONOB MOHUTOPWMHIA PA3BUTHS OIMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmubie ucciredosanusi nepexooa K pecypcocbepezaioujeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuueckoe pasnoobpasue u duopecypcvl. Hayuonanvhvie ungopmayuontsie
cucmemol, obecneyugarowue 0OCMyn K UHDOPMAYUU NO COCMOSHUIO OMOEIbHLIX 6UO08 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy HIKOCUCmeM U cnoco606 6opboObl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHbiX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmupl u  cxembl: «3arpsiHeHue arMmocdepbl», «3arps3HeHue Truapocheps,
«3arpsisHerne  mouBbl», «llapHuKoBBIT  3ddexT», «Ocobo oxpaHseMble TPUPOIHBIC
TeppuTOpun», «MOAENU YIPaBISIEMOr0 MUPAY.

Oo6opynoBanue: Gororpaduu oXpaHseMbIX PaCTEHUH U )KUBOTHBIX KpacHoit kauru Poccuiickoi
®enepanun, KpacHoit KHUTH peruoHa
INJIAHUPYEMBIE PE3YJIbTATHBI
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOEHHUS OOydaroIUMUCS
porpaMM CpeaHero o0IIero o0pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIE U NIPEIMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yibTATOB OCBOEHUS MPOTrpaMMbl MO OMOJOTHH BbIAEIEHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHHUE OOYYaAIOUIMMUCA  POCCHHCKOM  Ipa)IaHCKOM
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAEIIECHUIO,
Hamuyue momusayuyu K OOyUEHHUI0 OWOJNOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHUX
yOEXJIEHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEM  JEATENIbHOCTH  II€HHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMH  CHUCTEME
OMOJIOTUYECKOTO  OOpa3OBaHMsSI, Haluuue NPABOCO3HAHUS  DKOJIOTHUECKOH  KYJIbTYpHI,
CnocobHOCmU CMasums UEIN U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIUTATENbHON JIEATEIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM, IPUHSITHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEAECHUS M CIIOCOOCTBYIOT IpoOIleccaM CaMOIO3HaHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTHUS BHYTPEHHEW MO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTapIIeMy MOKOJEHHUIO, B3aUMHOTO
YBaOXKEHHS, OEpPEeKHOT0  OTHOIIEHHUS K  KyJbTypHOMY  HACIEOUI0O U TPaAULUAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE Pe3ybTaThl OCBOCHHS Y4eOHOTO npeamera «buomorus» MOMKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOLIMXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHOM BHYTpPEHHEH



NO3UIMEH JIMYHOCTH, CHCTEMOW LEHHOCTHBIX OpHUEHTAlMi, MO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  0oOIIecTBa,
pacupeHne XU3HEHHOTO ONbITa U OIbITAa JESITEIHHOCTH B IMPOIECCE PeaTn3aluid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KmaHCKOro BOCIUTAHMSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIEeCTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHA U
IPaBOMOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JI€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peneHnH y4yeOHBIX U MO3HABATEIbHBIX 33124, BBHIIOJHEHUN OMOJIOTHYECKUX YKCIIEPIMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3MIMIO IO OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSCHATH €€,

YMEHHE YUYUThIBAaTh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/JICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLMAIIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINIOJHEHHUS YYEOHBIX,
MO3HABATENIbHBIX M HUCCIEOBATEIbCKUX 3a/1a4, YBAXXUTEIBHOTO OTHOILICHUS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COICPIKAHMS,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NIaTPHOTHYECKOr0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTH POCCUICKOM IPaXKIaHCKONW UACHTHYHOCTH, TATPUOTH3MA, YBAXKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHON, TrOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYpY, MPOLLIOE U HACTOsIIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[ICHHOCTHOE OTHOIIEHWE K MPHUPOJHOMY HACIEAWI0O W TAMATHUKAM IPHPOJIBI,
JIocTKeHUsIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHICKHX YYEHBIX B CTAHOBJICHHWE W Pa3BUTHE
OMOJIOTUY, TOHUMAaHK 3HAU€HUs1 OMOJIOTHUH B TIO3HAHUU 3aKOHOB IIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uzelHas yoex1€HHOCTh, TOTOBHOCTh K CITYXEeHMIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApO/a;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CIIOCOOHOCTh OIICHWBATh CHTYAlMIO M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUCHTUPYSICH
Ha MOpaJbHO-HPaBCTBEHHBIE HOPMBI M LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUNBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOJUTEISIM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATHS [IEHHOCTEH CEeMEHHOMN KM3HH B COOTBETCTBHU C TPATUIMSIMU HApPOJIOB
Poccuu;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ia, OOIMECTBEHHBIX OTHOIICHUH;

MOHUMAaHHE HMOIMOHAIILHOTO BO3ICHCTBUS KUBOM MPUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)KEHHIO B Pa3HBIX BHJAaX HCKYCCTBA, CTPEMIICHHE MPOSIBIIATH
Ka4yecTBa TBOPUECKOM JTMYHOCTH;

5) ¢usnueckoro BocnuTaHus, (opMHPOBAHUS  KYJBTYPbl 3/[10POBbSI MW
IMOLMOHAJIBLHOIO 0J1aroNoJIy4us:

MOHUMaHWE W pealn3aius 310pOBOro U 0e30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
COOIOZICHHE TUTUEHHUYECKHUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,



perynsipHast (u3nyeckass aKTUBHOCTh), OEpeXHOro, OTBETCTBEHHOTO MW KOMIETEHTHOIO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPABWJI HWHAWBUAYAIBHOTO W KOJUIGKTUBHOTO 0O€3011aCHOTO
IIOBEJICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOIEH;

OCO3HAaHHE IOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUS aIKOroJisd,
HapKOTHKOB, KypeHHUSI);

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOIMYECKON M COLMAIbHOM HANPaBIEHHOCTH,
CHOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBaTb W CAMOCTOSITEJIbHO  BBIINOJIHATH — TaKylo
JESITENIbHOCTD;

UHTEpeC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHOW JeATEIbHOCTH, YMEHHUE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TFOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHHUIO HAa MPOTSHKEHUHU Beel
YKU3HU;

7) IKOJI0TrNYeCKOr0 BOCIIMTAHMSA

9KOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHHMKY KU3HU Ha 3eMIle,
OCHOBE €€ CYIIIECTBOBaHNUS;

MOBBILICHUE YPOBHS SKOJOTMYECKOW KYJbTYphl: MPHUOOPETEHUE ONbITa IJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI AJIs OKPYKAIOIIEH CPENbl;

OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJOTMYEeCKUX MPOo0JIeM U IyTel X pPeLeHUS;

CHOCOOHOCTh MCIIOJIb30BaTh NMPHOOpETaeMble IPU U3y4YEHUHM OMOJIOIMU 3HAHWS U yMEHUS
IpU pEIIEHUU NpPoOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BaHUEM (COOIIOIEHUE
IIPaBWI IIOBEIEHUS B INPUPOJE, HANPABICHHBIX HA COXPAHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BHJIOB, YKOCUCTEM, Onochepsl);

AKTUBHOE HENPUATHE IEHCTBUM, NPHUHOCAIIMX BPEI OKPYKAKOLIEH HPUPOAHON Cpele,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEAPHHUMACMBIX
JEHCTBUH U IPENOTBPAILLATD UX;

HaJIMYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIIIEHUS, SKOJOTHYECKOM KYyJbTYphl, OINbITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHsA pYKOBOJCTBOBATbCSI HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM MpakTHUKE, TOTOBHOCTU K Y4YacTHIO B
IIPAKTUYECKON AESATEIbHOCTU YKOJIOTHUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEpUIECHCTBOBAHUE SA3bIKOBOM M UNTATENIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TI03HAHUS MUDA,

NOHMMaHUE crenupuKy OUOJIOTMM KaK HAayKH, OCO3HAaHHA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOTI'O MBIIUICHHUS, CO3/1aHUU L[EJTOCTHOTO MPEICTABICHHUS 00 OKPYKaIoLIeM
MUpE Kak O €IWHCTBE MpPHUPOAbI, dYeloBeKa M OO0IIecTBa, B MO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTE! U pelIeHHH POOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOM LMBHJIM3ALMU: OOeCieueHus
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aJIbHBIX
HKOJIOTHUECKUX MpolsieM U obecrieueHus nepexoia K yCTOWYMBOMY pa3BUTHIO, PAHOHATBHOMY
MCIIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHWH B LIEJSIX MOBBIMICHUS 00
KYJIbTYpPbI, €CT€CTBEHHO-HAy4YHOH TIpPAaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jaroumxcs, GopMupyemMoit Ipu U3y4eHUH OHOJIOTUY;



MOHMMAaHKWE CYIIHOCTH METOJOB MO3HAHUS, HUCIOJIb3YEeMbIX B €CTCCTBEHHBIX HayKax,
CIOCOOHOCTH UCTIONB30BaTh IMMOJydaeMble 3HAHHS I aHalIW3a W OOBSICHEHHs SBICHUHN
OKPYKAaIOIIero MHUpa M MPOMCXOAIIUX B HEM H3MCHCHUH, yMEHHE JejlaTh OOOCHOBaHHbBIC
3aKIIOYCHUSI HA OCHOBE HAYYHBIX (DAKTOB M HMEIOIIMXCS JaHHBIX C IIEIbI0 IOJYYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENILHO HCIIOJIB30BaTh OWOJIOTUYECKUE 3HAHUS JUISl PEIICHUS
npo0JIeM B peajibHBIX KU3HCHHBIX CUTYaIUAX;

OCO3HAHME IICHHOCTU HAayYHOW JEATEIIbHOCTH, TOTOBHOCTh OCYHIECTBISATH NMPOCKTHYIO U
UCCIICIOBATEIbCKYIO JCSITEIbHOCTh UHAMBHIYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOPA30BaHHIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHHWH 10 OHOJOTMH B COOTBETCTBHH C >KU3HCHHBIMHU
MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe pe3ysibTaThl OCBOSHHUS y4eOHOTO mpeamera «bHOJOTHs» BKIIOYAIOT:
3HAYMMbIC U1 (POPMHPOBAHUS MHPOBO33PEHHSI  OOYYAIOIMIUXCS  MEKIMCIUIUTMHAPHBIC
(MeXmpeIMeTHbIE) OOLICHAYUHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U cnenruUKy METO0B MMO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPIHS,
SIBJICHHE, TPOIECC, CHCTEMa, HAaydHbId (DAaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, MCCIIeJ0BaHKe, HAOIIOICHUE, U3MEPEHHUE, DKCICPUMEHT U JIPYTHe); YHHBEPCAIbHBIC
yueOHbIe JIeiicTBUs (TIO3HABaTelIbHbIC, KOMMYHHKATUBHBIC, PETYJISATUBHBIC), 00CCIICUNBAIOIIIEC
dbopmupoBanre (YHKIIMOHAIHLHON T'PAMOTHOCTH M COIMAJIbHONH KOMIIETCHIIMH OOYyYaroIIuXcs;
CHOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUITHHAPHEIE,
MHUPOBO33PECHYCCKHE 3HAHHMS W YHHBEpPCAJIbHbIC y4cOHBbIC JCHCTBHS B IO3HABATCIBHOW H
COLIMAJIbHOM MIPAKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CpEIHEro oO0mero oOpa3oBaHHs Yy
oOyuarorierocsi 0yayt copMupoBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBbIC NEHCTBHS,
KOMMYHHKATHBHBIC YHUBEpPCAJIbHbIC YyUeOHbIC JEHCTBHS, pEry/ISTHBHBIC YHHBEpCAIbHBIC
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MeranpeMeTHbIE PE3yJIbTaThl OCBOCHHS MPOTPaMMbI CpPEIHEro oO0IIero o0pa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€0HBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBbIe JOoruvecKue aeicTBUsI:

CaMOCTOATENIFHO (DOPMYIIMPOBATh M aKTyalM3HPOBATh IMPOOJIEMYy, paccMaTphBaTh e
BCECTOPOHHE;

UCIIOIb30BaTh MPH OCBOCHHWU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHNS (aHAIu3a,
CHHTE3a, CpaBHCHHS, KJIACCU(PHUKAIMKM, OOOOIIEHHS), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSATHH (BBIIENATh UX XapaKTePHbBIC MPU3HAKH, YCTAHABIMBATE CBSI3U C JPYTUMH IMOHITHSIMH ),

ONpeNeNaTh eI ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IEIIIMHU;

UCTIOJIb30BaTh OWOJIOTHUECKUE TMOHSITUS JIs OOBsACHCHHS (AKTOB W SIBICHUH KUBON
TPUPOJIB;

CTPOWUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH W MPOTHBOPEUHS B PaCCMATPUBACMBIX SBJICHUSAX, (GOPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

NPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JIJIS MPEICTABICHHUS CYIICCTBEHHBIX CBSI3CH U
OTHOILIEHWIA B HM3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEUYHMU Pa3HOrO PoOja,
BBISIBIICHHBIX B Pa3IMYHBIX HHPOPMAIMOHHBIX HCTOYHHUKAX

pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
U HEMaTepHAITbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIHHOCTh, OICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM,
OILIEHUBATh PUCKH MOCICICTBUI EATETbHOCTH,



KOOPJAMHUPOBaTb U BBINOJNHATH pabOTy B YCJIOBUSAX pPEaTbHOrO, BHUPTYaJbHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJACHCTBUS;

pa3sBUBATh KPEATUBHOE MBIIUICHUE NP PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIEIOBATENBCKONH U MPOEKTHOW JEATEILHOCTH, HaBBIKAMHU
paspernieHus npoodisieM, COCOOHOCThI0 U TOTOBHOCTBbIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B
peLIeHHS MPAKTUYECKHX 33/1a4, TPUMEHEHHIO Pa3InNYHBIX METOAO0B IO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BUJBl AEATEIBHOCTH 10 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYallUiX, B TOM YHUCIE TpPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYUHBIA THII MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHEN, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BaTENbHOU IEATEIBHOCTH U
KHU3HEHHBIX CUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHHs, HaXOAWUTh apryMEeHTbl JUIsl J0Ka3aTelbCTBa CBOMX YTBEpPXKIEHUI,
3aaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, TPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIIECTBIISATh LEJICHAIIPABJICHHBIM MOUCK NEpEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

yMETh TIEPEHOCUTHh 3HAHWS B  TIO3HABATEIBHYID M  MPAKTHYECKYI0  OOIacTH
KHU3HENIeATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUI'aTh HOBBIE WJEM, HNpPEUIaratb OpPUTMHAIbHBIE IOJXOAbl U PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCS B PA3IUYHBIX MCTOYHMKAaX HMH(OpManuu (TeKcTe yueOHOro mocoOus,
HAY4YHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPaBOYHHMKAX, KOMIIbIOTEPHBIX
0azax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
Npe/CTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMyHpoOBaTh 3ampOChl M TMPHUMEHATh PA3JIUYHBIE METOABI TPU TIOHUCKE W OTOOpe
6uonornyeckoit MHGopMaIK, He0OX0IUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/]1a4;

nproOpeTaTh ONBIT HCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMYy MpeACTaBiIeHUS OHOJIOrHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOIMIIbI, PUCYHKH U IPYToe);

HCIIOJIb30BaTh HAy4YHbIN $3bIK B KauyecTBE CpeACTBa HpH paboTe C OHOJOrH4ecKon
uHpopMaLuel: TpUMEHATh XUMHUYECKHe, (PU3NYEeCKHe M MaTeMaTH4eCKHe 3HAKM U CHUMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMU PACIO3HABAHUS W 3allUTHl WHpOpMaNud, HWHOOPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax >KM3HH, aKTHBHO y4acTBOBATh B JTUAIIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJICHUS OTHOCHTEIHGHO BBINIONHEHUS TMIpeIUIaraeMoi 3aJadyy, YYHTHIBATh HMHTEPECHl W
COIJIACOBAHHOCTh MO3ULIUH IPYTUX YUaCTHUKOB JIMAJIOTa WIM JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpelICTBa OOIICHWS, MMOHMMATh 3HAYEHHE COIUATIBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYAllUi, yMETh CMArYaTh KOH(MIUKTH U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEPEHUS
JPYruX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUs C HCIIOIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHON pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHWU30BbIBaTh M KOOPAMHUPOBATH
JEUCTBUS MO €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JIEHWCTBUM, paclpencisaTh pojU € YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYILECTBIIAATh IMO3UTHBHOE CTPAaTETMYECKOE IIOBEIEHUE B PA3IMYHBIX CHUTyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOrMYECKHe 3HAHUS Ui BBIABICHMS NpoOJeM U HX pELIeHHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJIE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JIE€ATENbHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4l B O0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIAaH pelieHus NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEAOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CrocoO0CTBOBaTh (POPMUPOBAHHIO M TPOSIBICHUIO IIMPOKON SPYIUIIUH B Pa3HBIX 00JACTIAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCHUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH MO3HABATENbHON pedIeKCUu KaK OCO3HAHUS COBEPILIAEMBbIX JE€UCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIB30BATH MPUEMBI pedIieKCUU
JUTSL OLIEHKU CUTYaI[H, BHIOOpa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ce0s1 U IPYTrUX:

NPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;



MPUHUMATh MOTUBBI U apTYMEHTBI APYTHUX MPU aHAIU3E PE3YJIbTATOB JEATEIbHOCTH;
pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro 4eIOBEKa.

HPEAMETHBIE PE3YJIbTATHI

[IpenmMeTHbIE pe3yabTaThl OCBOEHHS coiepxkaHus ydueOHoro mnpeamera «buosiorus» Ha
yriyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHrue MpoPuiIbLHOTO 00yYeHUsT 00yUJaro X CsI
Oouonornu. OHM BKIIOYAIOT: creuupUYecKue ais OHOJIOTMM HAy4Hble 3HAHHS, YMEHUS U
CrocoObl JEHCTBUII 1O OCBOCHHUIO, HMHTEPHpPETAMd U MPeoOpa3oBaHUI0 3HAHUM, BHJbI
JEeSITeIbHOCTH 1O TOJYYSHHIO HOBBIX 3HAHMN M HMX NPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)X€ B PEAIbHBIX )KM3HEHHBIX cuTyanusax. [IpeaqmeTHeie pe3ynbTaTsl IPEACTaBICHbI IO TOJaM
U3Y4EHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 10 kaacce
JIOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE U POJU OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBaHUN €CTECTBEHHO-HAYYHOH KAapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB MPHPOIBI M
pelieHruy IpobiieM palMoOHAIBHOTO IPUPOIOTIOIB30BAHMS, O BKIIAJE€ POCCUNCKUX U 3apyOEKHBIX
YU€HBIX B Pa3BUTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OWOJIOTMUECKHUX 3HAHHM, KOTOpas BKJIIOYAeT: OCHOBOIOJATAroIINe
OMOJOrMYecKre TEPMHUHbI U TOHATUSA (PKU3Hb, KJIETKAa, OpraHu3M, MeTaboJu3M, rOMEocTas,
CaMOpETYJISILHSI, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas teopusi T. IlIBanna, M. Illneitinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneacTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOr000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PACTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTO MOKOJIEHUs, pACUICIUICHUS], YUCTOTHI raMeT, He3aBUCUMOTI0 HaclienqoBanus I'. Mennens,
TOMOJIOTUYECKHX PSJOB B HaclencTBeHHOW u3MmeHunBoctu H. WM. BaBwioa), mpUHIUIIBI
(KOMILIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMHM METOJaMH Hay4YHOI'O [O3HAHUS, UCIOJIb3YEMBIX B OMOJOTMYECKUX
HCCJICTOBAHMSIX KUBBIX OOBEKTOB (OMHCAHUE, U3MEPEHUE, HAOII0IeHIE, SKCIIEPUMEHT);

YMEHHE BbIACIATh CYIIECTBEHHbIE MPHU3HAKU: BHPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHH,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KHBOTHBIX, YEIOBEKA,
IIPOLIECCOB  JKM3HEAEATEIBbHOCTH, MPOTEKAOIUX B OpraHU3Max pPACTEHUM, XHUBOTHBIX U
YyeJioBeKa, OMOJIOTHYECKUX MPOLECCOB: 0OMEHa BelecTB (MeTaboIn3M), MPEeBpallleHNs SHEPTUH,
OposkeHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MeH03a, FraMeTOreHesa, IMOpuoreHe3a, NocTIMOPHOHAIBLHOTO Pa3BUTHUS, PA3MHOKEHMUS,
UH/IMBUYaJIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOTe€He3a), B3aWMOJICHCTBHS TEHOB, reTepo3uca,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXAY OPTaHOMAAMU KIETKH M HUX (PYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHEeW U UX QYHKIUSMHU, MEX]y OpraHaMU U CUCTEMaMU OPTaHOB Y
pacTeHuid, >KMBOTHBIX U 4YellOBeKa M MX (YHKIHUSIMH, MEKIYy CHCTEeMaMHU OPraHOB U HX
GyHKIUSAMH, MEXAY JTanaMd oOMeHa BeIIeCTB, dTalaMHM KJIETOYHOTO LMKJIA U >KU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalmaMH ASMOPHOHAIBHOTO pPAa3BUTHUSA, TEHOTUIOM M (PeHOTUIIOM,
dbenoTunom u pakTopamu cpeabl OOUTaHUS;

YMEHME BBISBIISITh OTIUYMUTEIbHBIE NPU3HAKH JKMBBIX CHUCTEM, B TOM YHUCIIE PACTEHH,
’KMUBOTHBIX U YEJIOBEKa;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apIyMEHThI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl J0Ka3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

yMEHHUE peliaTh OWOJIOTHYECKHE 3a/a4M, BBISBISATh MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXy HCCIEeIyeMbIMH OHOJIOTMYECKMMH TpOIeCCaMUd U SBJIEHUSMH, JeJlaTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIYYEHHBIX PE3YyJIbTaTOB;



yYMEHHUE BBIIOJHATH JAOOpaTOpPHBIE M MpPaKTHYeCKHe padoOThl, COONIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHME BBIIBUIaTh TUIOTE3bl, IMPOBEPATh HX HKCHEPUMEHTAIbHBIMU CpPEACTBAMH,
bopMynupys 1elb UCCIeI0BaHNs, aHAIM3UPOBATh OJIYUEHHbIE PE3Y/IbTaThl U JIeJIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B Yy4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIUHe, MPOBOAUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U IMYOJIMYHO MPEICTABIATh
MOJIyYEHHBIE PE3YJIbTAaThl HA YIEHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OLIEHUBaThb 3TUYECKHE aCIEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTu
OMOJIOrMM M MEOUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHHUE, HAIpPaBICHHOE
U3MEHEHHE T'€HOMa U CO3[aHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiei mpodecCHOHaIbHOM eI TeIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOIMH, BETEpUHAPUH, CEIbCKOI0 X0341HCTBA, MUIIEBON
OPOMBIIIICHHOCTH, YITyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BbIOOp COOTBETCTBYIOIIEH Mpodeccur U MpOAOIDKEHHE OHOJOrH4eckoro oOpa3oBaHUS B
OpraHu3alUsaX CPEAHEr0 MPOPECCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTb 3HAHUN O MecTe U PoJId OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMHUPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IOPUPOJBI U PEIIEHUHU HKOJOTHUYECKUX MPOOJIeM 4YeloBeYecTBa, a TAKXKe B PEIIEHUU BOIPOCOB
palMOHAILHOTO TPUPOJIONONIB30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupoje, oOIIeCTBY, YEJIOBEKY, O BKJIAaJ€ POCCHUMCKUX U 3apyOekHbIX YUEHBIX-OMOJIOIOB B
pa3BuTHE OMOJIOTHH;

yYMEHHUE BIa/leTh CUCTEMOM OMOJIOTMYECKUX 3HAaHUM, KOTOpas BKJIIOYAET ONpPEIeNICHUS U
NOHMMAHUE CYIIHOCTH OCHOBOIOJArarouMX OWOJIOTUYECKUX TEPMUHOB U MOHATUH (BUL,
JKocucTtema, Owocdepa), Ouonormyeckue Teopun (dBoonuonHas Teopuss Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomonuu), ydeHus (A. H. CesepuoBa — 0 myTsSX U HalpaBICHUSX
sBostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxonacrtsa K. M. boapa), npasuna (Munumyma lO. JIubuxa,
HKOJIOTUUECKOM MUpaMUIbl SHEPTHH ), TUNoTe3bl (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHME BIAJeTh OCHOBHBIMHM METOJAaMH HAy4yHOrO TIO3HAHMs, MHCIONb3yEMbIMH B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,
Ha0JII0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHUS U OLIEHKM aHTPOINOIE€HHBIX W3MEHEHUH B
IIPUPOJIE;

YMEHHME BBIACNATh CYLIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIre€OLEHO30B, AKOCHUCTEM U
O6uocdepsl, CTaOMIM3UPYIOIEro, MABIKYLIETO W pa3pbIBAIOIIEr0 €CTECTBEHHOro 0oTOopa,
AJJIONATPUYECKOr0 M CUMIATPUUYECKOT0 BUI000Pa30BaHNUS, BIUSIHUS JABWKYILIUX CUJI IBOJIOLUN
Ha TeHO(OH]] MOMYJIALUHN, TPUCIOCOOTIEHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BELIECTB M MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHME YCTAaHABIMBAaThb B3aMMOCBA3M MEXAY IPOLIECCAMU DBOJIOLUHU, IBUKYIIMMU
CHJIAaMU aHTPOIOTeHe3a, KOMIOHEHTAaMHU PAa3JIMYHBIX 3KOCHCTEM M MPUCHOCOOIEHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIE TPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BUI0B
K cpele oOuTaHHs, aOMOTHYECKHMX M OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aWMOCBS3EH
OpraHU3MOB B COOOIIECTBAaX, aHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apIyMEHThI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBAa pOJICTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKHX TpYI,
B3aMMOCBSI3M OPraHU3MOB U CpeZbl OOMTaHHUsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHs] MHOroo0pa3usi BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI MPUPOJIBI U
4eJI0BEYECTBA;



yMEHHE pemaTh OWOJOTHYECKHE 3a/adH, BBISBIATh NPUYUHHO-CICICTBEHHBIC CBS3U
MEXIy HUCCIeAYEeMbIMU OMOJIOTMYECKUMHU INIPOLlECCAaMM U SABJICHMUSMH, J€1aTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHMH I10JIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPAaTOPHbIE M MPAaKTUUYECKUEe paboThl, COONIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHUE BBIIBUraTh THUIOTE3bl, IPOBEPATh HUX HKCIEPHUMEHTAIBHBIMU CPEJICTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATHU3UPOBATh OTYUYCHHBIE PE3YIIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHUE y4yacTBOBaThb B yueOHO-HCCIEN0BATEIbCKONH paboTe 1Mo OMOJIOTMH, 3KOJIOTMU U
MeIUIUHEe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOILIECTB, W IyOJUYHO MPEACTABIATH
HOJIy4YEHHBIE PE3Y/IbTaThl HA YUYEHUYECKUX KOH(EpEeHIUIX;

YMEHHME OIICHMBAaThb TUIOTE3bl M TEOPUHM O IPOUCXOXKACHUM IKU3HHU, UEIOBEKA U
YeJI0OBEYECKUX pac, O NPUYMHAX, HOCIEACTBHIX U CIOco0ax MpPeJOTBPALICHMs IJ100aIbHbBIX
U3MEHEHU# B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON AEATEIbHOCTH B
oOmactd  OMOJOTMM, SKOJOTMH, TPHPOJOINONB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
IICUXOJIOTUH, BETEPUHAPHM, CEIBCKOTO XO3AHWCTBA, MHILEBOW MNPOMBIIIJIEHHOCTH, YIIyOJIsiTh
[IO3HABATEJIbHBIII MHTEpEC, HalpaBJICHHBI Ha OCO3HAaHHBIK BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJOJDKEHHE OMOJIOTMYEecKoro o0pa3oBaHUs B OpraHU3aLUSAX CpEIHEero
MPOQECCHOHAIBHOTO U BBICIIETO 00pa30BaHMUS.
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