npuiaoxenue 2.35
k OIIOII o cnenraibHOCTH
49.02.02 AnantuBHas pu3ndecKas KyJabTypa

PaGouyas nporpaMmma y4e0HOro npeamera

b/1.07 BUOJOI'UA

TpymoeMkocTh yueOHOTO MpeIMeTa:
39 yac.

N3 Hux aynutopHoO# Harpy3ku: 39 yac.

B T.4.
YPOKH 19
MPAKTUYECKUX 3aHATUI 12
camocTosATenpHas pabora 4
KOHCYJIbTaLIMU 4

dopma MPOMEKYTOUYHOU ATTECTALIUU:
HuddepenumpoBanHblii 3a4et B 1 cemecTpe;

KOHTpOJIbHAs paboTa Bo 2 ceMecTpe

CocraButens nporpammsl: Jlanuukas T.B.

PaccmoTpeno Ha 3acenanuu kageapsl 001eo0pa3oBaTeNbHbIX U T'yMaHUTAPHBIX AUCHUIUINH
[Iporokon Ne 1 ot 29.08.2024
PyxoBoaurens kadeapsl Bunnuenxo E.II.

HoBocubupck, 2024



COJEP/KAHHUE
1. ITOSCHUTETBHAST BATTHICKA. . eeuneeneeeneeeeeeeeeeeeeeeeeeeeenesenseneeneesnesenesenessnasenseneeneenasnns 3
2. COHCPIKAHUE OOYUCHHS. ..cceuuvreeeenurreeeaurieeaanreeeannsreeesnsseeeessseeessssseessssseeeesessnnnnnnnns 3

3. [lnmanupyemble pe3yabTaThl OCBOEHHUS 00pa30BaTEIbHOM MPOrPaMMBI 1O
npenmMery «buonorus» Ha ypoBHE CpeHEro oOLIero

OOPABOBAHIIS. . .+ vttt ettt e etee e et e et e et e e e e e e et e e e e e e e e e ane e eaaeeaaes 10
JIAUHOCTHBIC PEBYIIBTATBL. ... vvvteeenntteeeeetteeeeenaeeeeaneeeeeaanneeeeannens 11
MeTanpPEAMETHBIE PEBYIIBTATBL. . ... uvveeenntteeeeennnaeeeeennneeeeaanneeeeannnneen 13
o0 0V (5105 03 (S 0163 A1 135 2 1 1 ) S 16

4. TeMaTUYECKOE TITAHUPOBAHUEC . . ... v v e enntreeeeannnteeeeannnaeeeeannaeeeeannnneineenes 18



1. HOACHUTEJIbBHASA 3AIIMCKA

PaGouas mporpamma mo ydeOHOMy mpenmery «buomorus» (0a30BbIii YypOBEHB)
(mpenMeTtHas o0acth «EcTecTBEeHHO-HAyUHBIE TIPEIMETHI») (Hajee — mporpamMma) paspadoTaHa
Ha ocHoBanuu TpeboBanuii ®I'OC COO, ®OII COO u OI'OC CIIO ansa peanuzanuu
o0Opa3oBaTenbHOM MporpaMMel 1o crenuanbHocTH 49.02.02 AnantuBHas ¢uznyeckas KyJibTypa
BKJIIOUAET TOSICHUTEIBHYIO 3aIUCKy, COJepKaHUe OOydYeHUus, IUTaHUPYEeMbIe pe3ybTaThl
OCBOCHHS TIPOTPAMMBI 110 OMOJIOTHUH, TEMATHIECKOE TUTAHUPOBAHHUE.

B pazmenax paboueii mporpaMMbl  BBIIEICHO KYPCHUBOM  MpOQeCCHOHAIBHO
OPUEHTUPOBAHHOE COJIEP)KAHUE MPEIMEeTa, HANpPABICHHOEC HAa HWHTETPAIMIO C COJSPKaHHEM
o0menpogecCHOHANBHBIX TUCIUIUINH U TPOGECCHOHATBHBIX MOTYJICH.

[losicHuTenpHas 3amuMcka OTpakaeT oOmue IeNMu W 3aJa4dl WM3y4YeHUs OWOJIOTHH,
XapaKTePUCTUKY TCUXOJOTMYECKUX MPEANOCHIIOK K €€ M3YyYeHHIO O0YYarolIMMHCS, MECTO B
CTPYKType y4eOHOro IUTaHa, a TakKe MOAXOJbl K OTOOpY conepKaHus, K OIpeIeTICHHUIO
IJIAHUPYEMBIX PE3YyJIbTAaTOB.

Conepxanre 00ydeHHsI paCKphIBAe€T COJACpIKATEIbHBIC JIMHUU, KOTOPHIE MPEIaraloTcs
IUIs 00S13aTENILHOTO U3yUYeHUsI Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusl.

[Inanupyembie pe3ynbTaThl OCBOCHUS ITPOTPaMMBbI IO OMOJIOTHH BKJIFOYAIOT JIMYHOCTHBIE,
MeTampeaMETHbIE pe3yJlbTaThl 3a BECh MNEpUOA OOY4YeHHS Ha YpPOBHE CpEIHEro OOMIEero
o0pa3oBaHmsl, a TAKKE MPEIMETHBIC TOCTHKEHUS 00yJarOIErocs 3a mepuoj] O0yIeHHS.

Henr u3ydenus ydeOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE - OBIAJICHUE
OOyJarouMHUCs 3HAHUSMU O CTPYKTYPHO-(QPYHKIIMOHAIHHOM OPTaHU3aIllMU KUBBIX CHCTEM
pa3HOTo paHra U MpUOOPETeHHEe YMEHUI UCTIONB30BATh ATH 3HAHUA 7Sl TPaMOTHBIX ACHCTBUIA B
OTHOIIEHUU 00BEKTOB KUBOU MPUPOJIBI M PEIICHUS PA3TMYHBIX )KU3HEHHBIX MTPOOJIEM.

2. COAEP)KAHUE OBYYEHUA

Tema 1. Bnosorus kak Hayka.

buonorust kak Hayka. CBsi3b OMOJOTMH C OOIIECTBEHHBIMHM, TEXHUYECKUMH U JIPYTUMU
€CTeCTBEHHBIMH HayKaMmu, (uiocopueil, 3TUKOH, 3cTeTMKod M mpaBoM. Poibp Ouonoruu B
(bOopMHPOBAHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeToabl o3HaHMS KUBOK MPUPO/IbI (HAOII0IeHUE, SKCIIEPUMEHT, ONTUCAHNE, U3MEPEHNE,
KJ1accuuKanus, MOJEIUPOBaHHE, CTaTUCTUYECKasi 00pabOTKa TaHHBIX).

JeMoHcTpanuu:

[Toptpetsi: Y. apsun, I'. Mennens, H.K. Konbuos, /Ix. Yorcon n @. Kpuk.

Tabnuuel 1 cxembl: «MeTO bl TO3HAHUS KUBOU PUPOIBI».

Tema 2. JKuBble cuCTEMbI U X OPraHU3aIUA.

Xussle cuctembl (6nocHcTEMBI) Kak MpeAMET H3ydeHus Ouosnoruu. OTIWYHE >KUBBIX
CUCTEM OT HEOPTraHUYECKON PUPOJIBI.

Ceoiicmea Ouocucmem u ux pasHoobpasue. YposHu opeanuzayuu Ouocucmem:

MOJIEKYISIPHOI, KI1emouHblil, mKaHesull, Op2AHU3MEHHbI, HONYNAYUOHHO-8UOOBOU,
aKocucmemuwlll (buozeoyenomuyeckuil), buocghepmoiil.
JemoHcTpanmu:

Tabmuubel 1 cxembl: «OCHOBHBIE TNMPHU3HAKH >KU3HW», «YPOBHH OpraHU3allMM >KUBOM
MIPUPOIBD.

O6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XUMHUYECKHI COCTAB M CTPOCHUE KJICTKH.

XMMHUUYECKUN  COCTaB  KIETKM.  XHMMHMYECKHE  DJIEMEHTB:  MAaKpODJIEMEHTHI,
MHKpPO3JIEMEHTHL. BoJ1a 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMHA BOABI U MHUHEPAIBHBIX BEIIECTB B KieTKe. [loaaep:kaHne OCMOTHYECKOIO
OanaHca.



Benku. CoctaB u cTpoeHue 0eKoB. AMUHOKHCIOTEI — MOHOMEPHI OenkoB. HezameHnMble
U 3aMEHUMBIC aAMUHOKUCIOTHI. AMHMHOKHCIOTHBIM COCTaB. YPOBHHU CTPYKTYpPHI O€IKOBOI
MOJICKYJIbl (TIEpBUYHAs, BTOpPUYHAs, TPETUYHAs M UYETBEPTHYHAS CTPYKTypa). XHUMHUYECKHE
cBoiicTBa OenkoB. buonorndyeckrue GyHKIIMN OEITKOB.

@epMmeHThl — Ouonoruueckue karanuzatopel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunpl. OTinuuss  QepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

VYrneBoabl: MoOHOcaxapuabl (TJIOKO3a, pubo3a u  Je30Kcupu003a), aucaxapuibl
(caxapo3a, JlakTo3a) M IOJUcaxapuabl (Kpaxmals, TJIMKOTEH, LEeJUI0N03a). buomornueckue
(GYHKIUH YTIIEBO/IOB.

Jlunuapl:  Tpurnuuepuasl, ¢ocdomunuapl, crepouasl. ['napoguIbHO-TUAPOPOOHBIE
cBoiicTBa. buonoruueckue ¢yHkiuu aunuaoB. CpaBHEHHE YIJIEBOAOB, OCJIKOB M JIUMUIOB Kak
HCTOYHUKOB DHEPIHH.

Hyxkneunoseie kucnotsl: JJHK u PHK. Hykieotnapl — MOHOMEpPBI HYKJIE€MHOBBIX KHCIIOT.
Crpoenne u Qynkuun JIHK. Crpoenne u ¢ynxkmmu PHK. Bunst PHK. AT®: ctpoenue u
GyHKIUH.

Huronmorusa — Hayka o kierke. KnetouHass teopus — npUMep B3aUMOJEHCTBUS UAEH U
(akToOB B HAYYHOM MO3HAHUHU. MeTO bl U3yUYEHUS KIETKH.

Knerka xak nenoctHas xuBas cuctema. OOIre NprU3HaKK KJIETOK: 3aMKHYTasi Hapy KHast
MeMOpaHa, mosekyibl JIHK kak renerndeckuii anmapar, cuctemMa cuHTe3a Oenka.

Tumbl KJIETOK: JyKapuoTHdeckas U Tpokapuotudeckas. OcCOOEHHOCTH CTpPOSHHS
npokapuoTuyeckoil kiaetku. Knetounas crenka 6akrepuii. CTpoeHHE 3YKapUOTUYECKON KIETKH.
OCHOBHbBIE OTJIMYHSI PACTUTENLHOMN, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsI CTEHKA, TNIMKOKAJIUKC, MX (DYHKIHUU.
[Tna3maruueckass memOpana, e€ cBoifctBa M ¢yHkimu. [luromnmazma u e€ opraHouzbl.
OnnomemOpannbie opranouasl kietku: DIIC, anmapar ["onbmku, mu3ocomel. [loryaBToHOMHBIE
OpraHouAbl KJIETKH: MUTOXOHJAPHUH, IUIacTUAbl. lIpomcxokneHne MHUTOXOHAPUN M IUIACTHL.
Bune nnactun. HememOpaHHble OpraHouabl KJIETKU: pUOOCOMBI, KJIETOYHBIA HEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKU. DyHKIIMN OpraHOMA0B KIETKU. BKitoueHus.

SAnpo — perynsTopHblii HeHTp KieTku. CTpoeHue sjapa: saepHas 000JI04Ka, Kapuoriazma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIoOpT BEIIECTB B KIIETKE.

Jlemoncmpayuu:

[Toptpets: A. JleBenryk, P.I'yk, T.IlIBann, M. llneiinen, P. Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Huarpammbl:  «PacnpenesieHie XUMHYECKHX DJJIEMEHTOB B HEXHBOW MPUPOJAEH,
«Pacnipenenenne XUuMHYECKUX IEMEHTOB B )KUBOW IIPUPOJIEN.

Tabnuyvr u cxemsvi: «llepuonnyeckass TabiaMIa XMMHYECKHX 3JIeMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJB, «brnocunTes G6enka», «CTpoeHre MoieKyisl 0enka», «CtpoeHue pepMeHTay,
«Hyxneunnossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHHe 3yKapuOTHIECKOMN
KIeTkn», «CTpoeHHne XUBOTHOM KIETKW», «CTpOEHHE pacTUTENBbHON KiIeTku», «CTpoeHue
IIPOKAPUOTHYECKON KIIETKN», «CTpOeHHE spa KIETKN», « Y TIEBOABDY, «JIumuasm.

OGopynoBaHHe: CBETOBOW MHKPOCKOI, 00OpYJOBaHUE Ul IPOBEJCHHA HAOIIOJCHUI,
U3MEpEHUH, SKCIEePUMEHTOB, MHUKpPOIpenapaThl pacTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KIIETOK.

Jlabopamopnule u npakmuueckue pabomoi:

[Ipaxtuyeckoe 3ansTre Nel. CpaBHEeHHE CTPOEHUS KJIETOK pacTeHuil, rpuboB 1 OakTepuit

Tema 4. ’KusHe1eATEJIbHOCTh KJIETKH.

Obmen  sewecms, unu memadborusm. Accumunayus (naacmuyeckuil o0OMeH) U
ouccumunayus (IHepeemuyeckuii 0b6MeH) — 08e CMOPOHbL eOUHO020 Npoyecca MemabdoIu3Md.
Ponb 3axono06 coxpanenus sewgecma u snepauu 8 NOHUMAHUU MemadoIU3Md.



Tunbl oOMeHa BemecTB: aBTOTPOGHBIA U TeTepoTpodHblid. Ponb depmeHTOB B 0OMeHe
BEIIECTB U MPEBPALLEHUHU SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas W TeMHOBas (a3bl (oTocuHTe3a. Peakuuu ¢orocunTesa.
OddexTuBHOCTH hoTOCHHTE3a. 3HaUeHNE (DOTOCMHTE3A VIS )KU3HU Ha 3emiie. Biusaue ycioBuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHMH.

XemocuHTe3. XeMOCHHTE3UpYIOIIHe OakTepun. 3HAYCHUE XEMOCHUHTE3a IS KU3HH Ha
3emue.

DHepreTudyeckuii oOMEH B  KiIeTke. PacmieruieHne BemecTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE HEPTUH B KJIETKE. DTarnbl sHepreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buapl. KucnopomHoe OKucCieHMEe, WM  KIETOYHOE JAblxaHue. OKHCIUTENbHOE
bochopunuposanue. DPPeKTUBHOCTD FHEPTETUUECKOTO OOMEHa.

Peakunn wmatpuunoro cunte3a. ['enernueckas wunpopmanus u JAHK. Peanusanms
reHeTudeckoil nHopmamnuu B kietke. ['eHeTUYecKuit koA U ero cBoicTBa. TpaHcKpumuus —
MatpuuHblii cunTe3 PHK. Tpancnsuus — 6uocunrtes Oenka. Dranbl TpaHcasauuud. KoauposaHnue
aMMHOKHUCIOT. Posb pubocom B OuocuHTe3e Oernka.

Hexnemounvie  ¢opmur  orcusnu  —  supycel. Hcmopus — omkpwuimusi — 8Upycoe
(. U. Hsanosckui). OcobenHocmu cmpoeHus U JHCUHeHHbl Yuki eupycos. baktepmodaru.
bonesnu pacteHuii, UBOTHBIX U YEJIOBEKA, BhI3bIBa€Mble BHUpycamMH. Bupyc nmMmyHoaedpunuta
yenoseka (BUY) — Bo3Oynutens CIIM/la. OOpatHas TpaHCKpUIIMA, peBEpTa3a W MHTErpasa.
[Ipodunaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a007€BaHUM.

Jlemoncmpayuu:

[Toptpetsr: H.K. Konbros, /I.1. UBanoBckuii, K.A. Tumupszes.

Tabmuuet u  cxembl: «Tunbsl nuTanus», «Metabonuszm», «MHUTOXOHIPU,
«JHepreTuueckuii oOMeny», «Xmopormiact», «Dotocunres», «Ctpoenne [IHK», «Ctpoenune u
¢yHKuIMOHMpOBaHUEe TeHa», «CuHre3 Oenka», «l'eHernueckuii ko, «Bupyce,
«bakrepuodarn», «Ctpoenne u xu3HeHHBbIW 1wk Bupyca CIIWa, Oaxtepuodaray,
«Pemmukanmsa JTHK».

Obopyoosanue: monenu-anmunkanuu «Y nsoenne JHK u Tpanckpunuus», «buocunres
6enka», «CTpoeHue KIeTKH», Moeb cTpykTypsl JTHK.

Jlabopamopnvie u npakmuyeckue pabomul:

[Ipaktuyeckoe 3ansTre Ne2. CpaBHeHHE NPOI1IECCOB (POTOCHUHTE3A U XEMOCUHTE3a

Tema 5. PazMHOKeHHe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KneTtouHblii WK, WM KU3HEHHBIM MK KieTku. MHTepdasza m mwuro3. Ilpoueccsl,
nporekaromue B uHTepdasze. Permkanus — peakuus matpuyHoro cuHresa [IHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0op — KapuoTHUM. JWIUIOMIHBIA W TalUIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. Llutonornueckne OCHOBBI Pa3MHOKEHHSI M MHIMBUAYATIbHOTO Pa3BUTHS
OpPraHHU3MOB.

Henenune knerkm — muto3. Cragum murtosa. IIpomeccsl, mpoucxonsdiiue Ha pa3HbIX
CTaMsAX MUTO3a. brosornueckuii CMpICI MUTO3A.

[TporpamMmmupyemas ru0enb KIETKH — arnomnTo3.

@opMbl  pPa3MHOXKEHHUSI OpPraHuM3MOB: Oecrojioe M MoyioBoe. Buasl  Gecrosoro
Pa3MHOXKEHHUS: JeJIEHUEe HaJBO€, NMOYKOBAHUE OJHO M MHOTOKJIETOYHBIX, CIOPOOOpazoBaHue,
BEreTaTUBHOE pa3MHOKEHUE. MCKyCCTBEHHOE KIIOHMPOBAaHHE OPraHMU3MOB, €0 3HAYEHHE IS
CEJIEKIUN.

[TonoBoe pa3MHOXEHHE, €T0 OTIMYUS OT OECIOI0ro.

Meiio3. Ctaguu merosa. [Iponeccsl, mpoucxoasdimue Ha cTagusx menosa. [loBenenue
XpomocoM B Meiio3e. KpoccnHrosep. buonorndeckuii CMbICH ¥ 3HaUEHUE MEHO03a.

["amerorenes — nporecc 00pa3oBaHUs MOJOBBIX KIETOK y )KMBOTHBIX. [10/10BBIE JK€Te3bl:
CEeMEHHUKM M sn4YHUKH. OOpa3oBaHUE U Pa3BUTHE TMOJIOBBIX KJIETOK — ramer (CrepMaro3oui,
silleksieTka) — crnepMatoreHe3 U ooreHe3. (OCOOEHHOCTHM CTpPOEHHS SHIEKIETOK U
cnepmaro3on1oB. Omnonorsopenue. [lapreHorenes.



NunuBuayanpHOe pa3BuTHE (OHTOTEHE3). DMOpHOHATBHOE pPa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPUOHAIBHOTO PAa3BUTHSL Yy TMO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHWE, TacTPYJISIHS,
opranorenes. [loctamOpuoHansHOe pa3BuTHE. THUIBI TOCTIMOPUOHAIBHOTO Pa3BUTHS: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3sutue pacteHnii. OHTOTeHE3 [IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaAuuU
pa3BUTHSL.

Jlemoncmpayuu:

Tabmuis! u cxembl: «@OpMBI Pa3MHOKEHHUST OPTraHU3MOBY, «JBOIHOE OIIOAOTBOPEHUE Y
IBETKOBBIX pacTeHui», «BereraTnBHOe pa3MHOXeEHHUE pacTeHHi», «JlenmeHne KIeTKu
OakTepuit»y, «CTpoeHUE TMOJNOBLIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIeTOUHBIN MUK,
«Permmmukanus [ITHK», «Mwuto3», «Meio3y», «lIpsmoe u Henpsamoe pa3Butue», «l'amerorenes y
MJIEKOIUTAIOIINX U YelloBeKa», «OCHOBHBIE CTA/IUU OHTOTECHE3a.

ObopyoosaHnue: MHUKPOCKOI, MHKpompenapaTsl «CrepMaTo30uabl MIIEKOIUTAIOIIETOY,
«Sliiueknerka milekonuraromero», «KapuokmHe3 B KIE€TKax KOpeEIIKa JIyKa», MarHUTHAas
MojeNb-anIuKamus «Jlenenue knetkm», moaens JJHK, Moaens metadazHoit XpOMOCOMBL.

JlabopamopHvle u npakmuueckue pabomoi:

[TpakTueckoe 3anarue Ne3. CpaBHEHUE MTPOIIECCOB MUTO3a U MEi103a

Tema 6. HacsieqcTBeHHOCTh U H3MEHYHUBOCTH OPTaHNU3MOB.

[Ipeamer u 3amaum reHeTwkW. Mcropust pa3BUTHA TeHEeTHKH. Poip nuronoruum u
AMOPHUOIIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIag pOCCHIICKUX U 3apyOEIKHBIX YUEHBIX B Pa3BUTHE
TeHETUKU. MeTonbl TEeHETHKH (THUOPHIOJIOTUYECKUMA, IUTOTCHETHYECKUH, MOJEKYISIPHO-
reHeTuueckuii). OCHOBHbIE T€HETUYECKHUE OHATHS. ['eHeTHUeckass CUMBOJIMKA, UCTIOIb3yeMasi B
CXEMax CKpEeIIMBaHUM.

3aKOHOMEPHOCTHM  HACJEAOBaHWS  NPU3HAKOB,  YyCTaHOBIEHHble  [. MeHaenem.
MonorubpuaHOoe CKpelmuBanre. 3aKoH eIMHO00pa3us THOPUIOB MepBOTO MokoJieHus. [IpaBuio
JOMUHUPOBAHMS. 3aKOH pacuUIeIuieHHs] Npu3HakoB. ['umnore3a uuctoThl ramer. llomHoe u
HETIOJTHOE JOMUHUPOBAHHE.

JurubpugHoe CKpelmMBaHWe. 3aKOH HE3aBUCUMOTO  HACIIEIOBaHHUS IMPU3HAKOB.
[uTtoreHeTndeckue OCHOBBI JAUTUOPUIHOTO CKPENIMBAHUSA. AHAIM3UPYIONIEE CKpEIIMBaHUE.
Hcnonk30BaHne aHATM3UPYIOMIETO CKPEIIMBAHMS JIJIsI ONIPEIeICHHSI TEHOTUIIA OCOOH.

CueruieHHOe HaclieoBaHuWe mpu3HakoB. PaGora T. Moprana mo clerieHHOMY
HacjeA0BaHUIO reHoB. HapyIeHue clienyieHus rTeHoB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHETHYEeCKHEe KapThI.

I'enetuka nmoma. XpoMoCOMHOE OMpeeeHHe Moja. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHsie W TeTeporaMeTHBIE OpraHuW3Mbl. HacimemoBaHue TPU3HAKOB, CIETUICHHBIX C
MIOJIOM.

N3meHnunBOCTh. Buabl W3MEHYMBOCTH: HEHACJIEICTBEHHAs W HaCJEACTBEHHas. Poib
cCpenbl B HEHACNIEJICTBEHHOW  W3MEHUMBOCTH.  XapaKTepUCTUKA  MOAU(DUKAIIMOHHON
W3MEHYMBOCTH. BapwanwoHHBIH psii U BapuanuoHHAas KpuBas. Hopma peakiuu mpu3HAaKa.
KonuyecTBeHHblE M KaueCTBEHHbIE NPHU3HAKM W WX Hopma peakuuu. CBoiicTBa
MOAN(PUKAITMOHHON U3MEHUYUBOCTH.

Hacnencrennasi, Wiy reHOTUNIAYECKasi, U3BMEHYMBOCTh. KOMOMHATHBHAS N3MEHYHBOCTb.
Meiio3 W TOJOBOM TPOIECC — OCHOBa KOMOWHATHBHOW M3MEHYMBOCTH. MyTalmoHHas
M3MEHYUBOCTh. Kiaccudukamuss MyTanuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacToTa U
MPUYHHBI MyTanuid. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEACTBEHHOM
n3meHunBoctyu H.W. BaBuiosa.

BresinepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uenoBeka. Kapuorun uemoBeka. OCHOBHBIE METO/AbI T'€HETHUKH YEIOBEKA:
TCHEATOTHYCCKUN, OJNM3HEIOBBIM, IIUTOTCHETHUUECKHH, OHOXMMHYECKUH, MOJEKYISPHO-
reHeTuueckuid. COBpEeMEHHOE ONpe/eNieHUe TEeHOTHUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIMHPOBaHUE, B TOM uwmcie ¢ momompbio [I1[P-ananm3a. HacneactBenHsie 3a0oJieBaHMs



YeJoBeKa: TeHHble OoJie3HH, OOJe3HHM ¢ HAaClIeACTBEHHOHW MpeApacroiokeHHOCTHIO,
XpoMocoMHble Oosie3Hd. ComaTuyeckue U TeHepaTuBHble MyTaluu. CTBOJIOBBIE KJIETKH.
Ipunyunel 300po6o2o 06pasa HcuzHu, OUAHOCMUKY, NPOPUIAKMUKU U JeYEHUs. 2eHEeMUYeCKUX
boneszneti. MeauKO-TCHETHUECKOE KOHCYJIBTHPOBAHUC. 3HAYEHUE MEOUYUHCKOU 2eHemuKu 6
npeoomepawjenu u iedeHul 2eHemuieckux 3a001e6anull Yei08exda.

Jlemoncmpayuu:

[optpetsl: I'. Mennens, T. Mopran, I'. ne @pu3z, C.C. YerBepukon, H.B. Tumodeen-
Pecosckuit, H.W. BaBunos.

Tabnuuel U cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacIIeIJICHUs] M €ro IMTOreHeTHYecKass OCHOBa», «3aKOH YHUCTOThI TameTy,
«lurubpunnoe ckpeuBanuey, «LluTonornyeckre OCHOBBI JTUTHOPUAHOTO CKPEIIMBAHUY,
«Meiio3», «B3zauMozaeicTBue aienbHbIX T€HOBY», «[ eHeTndecKkne KapThl paCTEHUH, )KMBOTHBIX
u yenoBeka», «['eHeTnka mona», «3aKOHOMEPHOCTH HACJEIOBaHUS, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl 4YernoBeka U JKUBOTHBIX», «Buasl wu3MeHUHMBOCTH», «MoaudukalnmoHHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-takropa», «['eHeTHka rpynn KpoBu», «MyTalmoHHas
U3MEHYUBOCTDY.

Obopyoosanue: Mopaenu-anIuimkaun «MoHOruOpuaHoe ckpemnBanuey, «HemonHoe
JOMUHUpOBaHUEY», «JuruOpunnoe ckpemmuBanuey», «llepekpéct XpomMocom», MHUKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, myTaruu (GOpMbI KPBIIILEB M OKPACKH Tena), repoapuit
«I"'opox moceBHOW».

JlabopamopHule u npakmuueckue pabomoi:

[TpakTueckoe 3anarue Ned4. PenieHne reHeTUUECKUX 3a/1a4;

[IpakTnueckoe 3anatueNeS. M3ydyeHne n3MeHYMBOCTH.

Tema 7. Cesiekuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenmeknus Kak HayKa W IPOLECC. 3apOXKICHHE CENEKIMH M JOMECTHKalus. YUeHue
H./. BaBuioBa 0 HeHTpax MPOUCXOKICHHUS M MHOTrooOpas3us KyJbTYPHBIX pacTeHuil. LIeHTpbI
MIPOUCXOXKICHUS JOMAITHUX KUBOTHBIX. COpT, MOpoJa, ITaMM.

CoBpeMeHHbIE METO/Ibl CeNeKIUH. MacCoBbI M MHIUBUAYaAIbHBIA OTOOPHI B CEIEKINH
pacTeHuii u >kUBOTHBIX. OlleHKa 3KcTephepa. bia3kopoACTBEHHOE CKpellBaHue — HHOPUIMHT.
UYucras nuHug. CkpemunBaHue 4YHCThIX JuHUM. [ereposuc, wunam rulOpuaHas cuia.
HeponcrtBenHoe ckpemuBanue — aytOpuauur. OtnanéHHas ruOpuauzanus v e€ ycClexwu.
HckyccTBeHHBIE MyTareHe3 M IOIY4YEHHE MOIMILUIONI0B. J[OCTM)KEHHS CENEKLMU DPACTEHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NPOM3BOACTBA. ['€HHas MH)KeHEpus. OTanbl CO3JaHUA
pexombunantHot JIHK u Tpancrennbix opranusmoB. Knerounas wumxenepus. Knetounsle
KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHUE pacTeHUi. KiioHMpoBaHKMe BBHICOKONIPOYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHM3MOB. OKOJOTHYECKHe M JTudeckue mnpobiaemb. MO —
TeHEeTHYECKU MOAU(PUIIMPOBAHHBIE OPraHU3MBI.

Jlemoncmpayuu:

[optpersr: H.M. BaBuios, 11.B. Muuypun, I'.Jl. Kapneuenko, M.®. I1BaHoB.

Tabmuipl 1 cxembl: KapTa «LIeHTpBI MPOUCXOXKACHUS U MHOrooOpasus KyJIbTYPHBIX
pacteHuii», «Ilopoasl TOMalIHUX JKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas
rubpuamzamusy, «Paborel akamemmka M.®. MBanoBa», «llomummongus», «OOBEKTHI
ouorexHonorun», «Kierounsle KyJbTypbhl U KIOHHpOBaHHE», «KOHCTpynpoBaHHE M NEpPEHOC
T€HOB, XPOMOCOMY.

Obopyoosanue: MyNsiKM TUIOJOB U KOPHEIJIOZAOB AUKUX ()OPM MU KyJIbTYpHBIX COPTOB
pactenuit, repbapuii « CeTbCKOX03sIICTBEHHBIE PACTCHUS.

Tema 8. JBosnronoHHas OHOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHS! 3BOJIOLMOHHON TEOpUH. DBOIIOLMOHHAS TEOPUS U €€
MeCTO B OMOJIOTHH. BiMsHuE 3BOMIOLIMOHHOM TEOPUH HA pa3BUTHE OHMOJIOTHU U IPYTHX HayK.



CuzerenbcTBa »BOMOLMU. [lameoHTONOrMYECKHE: TOCIEN0BATENBHOCTD IOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIeTOINCH, nepexoaHble ¢popMmbl. buoreorpaduyeckue: cxoncTBo
U paznuuue GayH u GpIop MaTEpPUKOB U OCTPOBOB.

OMOpHOIOrHYecKHe: CXOACTBA M Pa3IMyusi SMOPUOHOB PAa3HBIX BUJOB MO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIEC, AHAJOTUYHbBIE, PYIUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJEKYJIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHHW3MOB HACJEICTBEHHOCTH H
OCHOBHBIX METa0OJIMUYECKUX MyTeH y BCEX OPraHU3MOB.

OpomonoHHass Teopust Y. JlapeuHa. IIpenrnoceulku BO3HMKHOBEHHS JapBUHU3MA.
JIBIDKyIIIMe CHUJIBl  HBOJIONMHM BHJIOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPAaHMYEHHOCTU PECypCoB, HEONpeesnéHHas H3MEHYMBOCTh, Oopb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBII 0TOOD).

Cunrernueckas Teopus 3Bosonu (CTD) u e€ 0OCHOBHBIE MOJIOKEHUSI.

Muxkposontonus. [Tonmynsanus kak equHUIA BUAa U 3BOJIIOLUH.

JBuoxkyuiue cuibl (GpakTophl) IBOJIOLMU BUAOB B MpHpoje. MyTallMOHHBIN Ipolecc U
KOMOMHATUBHAs HM3MEHYUBOCTh. IlomynsnuoHHBIe BOJHBI W Jpeid reHoB. M3omsauus u
MUTpaIus.

EcrecTBeHHbIil 0TOOp — HampaBisitouuii gaxkrtop sBosouuu. DOpMBI €CTECTBEHHOTO
otbopa.

[IpucnocobneHHOCTh ~ OpPraHU3MOB  Kak  pe3yjibrar  sBoimouuu.  [Ipumepst
MPUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(ho3bl U INOAJATALUH.

Bun u BugooOpasoBanue. Kpurepun Buma. OcHOBHbIE (OpMBI BUI000pa30BaHMS:
reorpaguueckoe, 3K0JI0ru4ecKoe.

MakposBosmronus. @opMbl 3BoOIMK: (DUIeTHYECKas, NUBEPreHTHas, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BONTIOIMH.

[Ipoucxoxaenne  OT  HecHeUUAIM3UpPOBaHHBIX  mpenkoB.  [Iporpeccupyromias
crienuann3anus. AJarTHBHAS paTualus.
Jlemoncmpayuu:

Ilopmpemur: K. JIunnen, XK.b. Jlamapk, Y. apsun, B.O. Kosanesckuii, K.M. bap,
3. I'exkenb, @. Mromep, A.H. Cesepros.

Tabauyvr u cxemvi: «Pa3BuTHE OpPraHWYECKOrO0 MHpa Ha 3emiie», «3apOoJbIIn
MO3BOHOYHBIX KMBOTHBIX», «ApxeonTepukcy, «Dopmbel OOppObI 3a CyNIECTBOBAaHHUEY,
«EctectBennniii  otO0p», «MHOrooOpasue copToB pacTeHui», «MHoOroobpasue Mopos
YKUBOTHBIXY, «Tomynsiuumy, «MyTanuoHHas NU3MEHUYUBOCTbBY, «ApoMopho3bD»,
«nnoananrtanun», «OO0mas mereHeparus», «JBrmxymmue cuiabl dBomONUN», «Kapra-cxema
Mmapuipyta nyremectBust Y. lapBuna», «boppba 3a cymectBoBanue», «llpucrnocoOneHHOCTh
opranu3moBy, «I['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUT0O0OPa30BAHUEY.

Obopyoosanue: Habop IUIOAOB M  ceMsH, Kosuekuusi «l[Ipumepsl 3amUTHBIX
MPUCTIOCOOTICHUH Y )KUBOTHBIX).

Buoreorpaduyeckas kapta Mupa, Mmoaess anmukanus «Ilepekpéct xpomocom».

Jlabopamopnvie u npakmuyeckue pabomul:

[IpaxTuyeckoe 3ausTre Ne6. M3yueHue npucrnocobIeHHOCTH OPraHU3MOB.

Tema 9. Bo3HukHOBeHHe M pa3BUTHE KU3HU Ha 3eMuie.

JloHay4HbIE MIPENCTaBICHUS O 3apOKJIEHUH KU3HU. HaydHble runore3sl BOSHUKHOBEHUS
KU3HH Ha 3emiie: abMOoreHe3 W TaHCIepMHUs. XUMHUYECKas JBOJIONHS. AOWOTCHHBIA CHHTE3
OPraHMYECKHUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAJIbHOE  IOATBEPKICHHUE
XUMUYECKON sBotonnu. HawanbHbpie sTanbl Ononorudeckoit sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHre MEOpaHHBIX CTPYKTYp M BO3HHMKHOBEHHE MPOTOKJIETKH. llepBbie KIeTKH M UX
sBoIIIOLIMS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hm Ha 3emie 1no s3pam u nepuojam. Karapxeil. Apxeiickag u
npotepo3oiickast dpel. [laneos3oiickas spa U €€ TEpHOIbl: KEMOPHICKWN, OPIOBUKCKUH,
CUJIypUHCKH, 1E€BOHCKUHI, KAMEHHOYT OJIbHBIN, IEPMCKH.

Me3o301ickas 3pa U €€ MepruoIbl: TPHACOBBIN, IOPCKHI, METOBOM.



Kaiino3o¥ickas apa u €€ nepuo/pl: ajaeoreHOBbIN, HEOT€HOBBINM, aHTPOIIOTE€HOBBI.

XapakTepucTuKa KJIMMaTa M TreoJorudyeckux mpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
pPacTUTENIFHOTO M KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHil U XUBOTHBIX. llosiBieHue,
paciBeT U BHIMUPAHUE TPYIIIT )KUBBIX OPIraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpakeHUe HBOJIIOLUUA. OCHOBHBIE CUCTEMAaTHYECKUE
IpyNIbl OPraHU3MOB.

Deontoyuss  uenosexa. Ammpononocus kak Hayka. Pazeumue npedcmasnenuii o
npoucxoodicoenuu yenogexka. Memoowl uzyuenuss anmponozenesa. Cxoocmea u paznudusi yeiosexa
u ocusommuwix. Cucmemamuyeckoe noa0NHCeHUe 4el06eKa.

JBuwxyme cuiabl  (pakTopel) aHTpomoreHesa. HacnencTBeHHas W3MEHYMBOCTh U
ecTeCcTBeHHbIM 0TO0p. OOIIeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYAUN TPYAa, MBILUICHUE,
peub.

OCHOBHBIE CTaJMM W BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAIONUTEKH, UeloBEeK yMelblil,
Uenosek npsmoxondmuii, YenoBek HeaHaepTanbckui, YemoBek pasymubiid. Haxoaku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAaHHUS, 00JacTh pacnpocTpaHeHus,, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHI.

Yenoseyeckne packl. OCHOBHBIE OOJIBIIME pachl: eBpoIeonHas (eBpa3uiickas), HErpo-
aBcTpajoujgHas  (dKBaTOpHalibHasi), MOHTOJIOMAHAs  (a3uaTcKO-aMepuKaHcKas). YUepTsl
NPUCTIOCOOJICHHOCTH TPEACTaBUTENICH UEeIOBEYECKUX pac K YCJIOBUSM CYIIECTBOBAHMS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma.

Jlemoncmpayuu:

[Toptpetsr: ®. Penn, JI. Tlactep, A.W. Onapun, C. Mumep, I'. FOpwu, Y. JlapBus.

Tabmuuel u cxembl: «Pa3Butme opranudeckoro wmmupa», «PacTurenbHas KiIeTKay,
«KuBoTHas kietka», «lIpokapuorndeckas kierka», «CoBpeMeHHas CHCTEMa OPTraHuYecKOro
Mupay, «CpaBHEHHE aHATOMUYECKHUX YepT CTPOCHMS YEJIOBEKa M 4eJIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE MECTa NaAJIEOHTOJIOTMYECKHX HAXOJOK TMPEAKOB COBPEMEHHOTO YEJIOBEKaY,
«/pesneiimne moau», «/IpesHue mroam», «llepBble coBpemeHHblE NMOaU», «UemoBedeckue
paceD».

Obopyoosanue: TEOXPOHOJIOTHYECKAs Ta0IMIIA

Tema 10. OpranusMbl U OKpYKa0as cpeaa.

Okonoeuss kax Hayka. 3adauu u pasoenvt dKono2uu. Memoovl IKONOUYECKUX
uccredosanuii. IKon02u4ecKkoe MUpo8o33peHUue Co8PEMEeHH020 Yel08eKd.

Cpenpl  OoOMTaHUS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs,  IIOYBEHHas,
BHYTpHUOpPraHU3MEHHasl.

Okonorndeckue (akropel. Krnaccudukanus skonorndeckux (akTopoB: aOHMOTHUECKUE,
OMOTHYECKHE U aHTpONOreHHbIe. JeficTBHE 3K0Iorndeckux (pakTopoB Ha OPraHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TeMIeparypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoOneHust opraHu3MoB K JAefcTBHIO a0NOTHYECKUX (paKkTOpoB. buonsoruueckue puTMbl.

buotnueckne dakropel. Buasl OMOTHYECKMX ~ B3aMMOJCHCTBHN: KOHKYPEHLUS,
XHUIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koonepanus, MyTyaanu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHMYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaYeHHEe OHOTHYECKUX
B3aMMOJICHCTBHI [ CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU Nomyssinud. (OCHOBHBIE IIOKA3aTENIM IOMYJISALUM:
YHCIIEHHOCTh, IJIOTHOCTb, POXKJIa€MOCTh, CMEpPTHOCTb, MPUPOCT, MHUTpanus. JluHaMmuka
YHMCJIEHHOCTH NOIYJISIUY U €€ peryJsiusl.

Jlemoncmpayuu:

[optpetsi: A. 'ym6onbar, K.®@. Pynse, O. ['ekkens.

Tabmuups! u cxemsbl: kapta «[Ipuponnsie 30861 3emuny», «Cpeapl OOUTaHMSI OPTraHU3MOB),
«Dotonepuogusm», «llomymsmum», «3aKOHOMEPHOCTH POCTAa YHMCIEHHOCTU IOMYJISALUH
uH¢y30pun-Tyhenpkny, «Ilumessie nenm.

Tema 11. CoobuiecTBa M 3K0JIOTHYECKHE CHCTEMBI.



CoobmectBo  opranuzmMoB —  OwoneHo3. CTpykTypel  OHMOIlEHO3a:  BHUJIOBasd,
MIPOCTPAHCTBEHHAs, Tpopuueckas (mumiesas). Bunpl-nomuHantel. CBsi3u B OHOLIEHO3E.

DKoJoruveckre cuctembl (dKocuctembl). [loHATHE 00 SKOCHCTEeME U OHOTEOIIeHO3E.
@OyHKIIMOHAIBHBIE KOMITOHEHTBI 9KOCHCTEMBI: TPOIYIEHTHI, KOHCYMEHTHI, DPEIyLEHTHI.
KpyroBopoT BemecTB M MOTOK 3HEPrUM B sKocucteme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumieBble menu u cetd. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: Omomacca,
NPOAYKIHUSA. DKOJOTWYECKHE NHpaMHJIbL: TPOAYKIHH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
AKOCHUCTEM: YCTOHUNBOCTh, CAMOPETYIIAIHS, pa3BuTre. CyKieccusl.

[IpupogHble 3KOCHUCTEMBI. DKOCHCTEMBI 03€p M pPEK. DKOCHCTeMa XBOWHOTO WIIH
IIUPOKOJIMCTBEHHOT O JIeca.

Aumponozcennule sxocucmemvl. Aeposxkocucmemvl. Ypbosxkocucmemul. buonoeuvecrkoe u
X034ticmeeHHoe 3HaUeHue azpoIKOCUCmeMm U ypooIKOCUcmeM.

Buopaznoobpazue kak akrop yctolunBocTH s3kocucteM. CoxpaHeHHe OHOIOTHYECKOro
pazHooOpa3us Ha 3emiie.

VYuenue B.U. Bepnanckoro o 6mocdepe. I'panHursl, coctaB ¥ CTpyKTypa OHOCHEpHI.
XKusoe BemectBo M ero QyHknuu. OcoOeHHOCTH Ouocdepbl Kak INI0OATBHOM 3KOCHUCTEMBI.
JluHamMu4eckoe paBHOBECHE U 0OpaTHast CBsA3b B Onocdepe.

KpyroBopoTsl BemecTB W OHMOTCOXMMHUYECKHE MUKIBI JJIEMEHTOB (yriepoja, a3oTa).
3oHanpHOCTH OMOChepsl. OCHOBHBIE OMOMBI CYIITH.

Yenoseuwecmseo 6 oOuochepe 3emau. AwmponoceHHnvle usmeHeHus 6 Ouocgepe.
I'nobanvhule sxono2uyueckue npobembi.

Cocywecmeosanue npupoovr u uenogeuecmea. Coxpamenue 6UOpasHOOOPA3Us KAK
ocHoga  ycmouuusocmu  o6uocghepvi. OcCHO6A  pAYUOHANLHO20  YNPABNEHUs NPUPOOHLIMU
pecypcamu u ux ucnonvzosanue. JJocmudicenuss 6Uon02uLU U OXPAna NPUPoobL.

Jlemoncmpayuu:

[Toptpetsr: A.Jl. Tencnu, B.H. Cykaués, B.I. Bepnaackuii.

Tabmuusl u cxemsl: «IlumieBble nenu», «buoleHo3: cocTaB U cTpykTypa», «lIpupoansie
coobmectBay, «llemn mumrTanms», «OKojormueckas mnupamuna», «buocdepa u deToOBEK»,
«DKOCUCTeMa IIMPOKOJIMCTBEHHOIO Jieca», «DKOCHUCTEeMa XBOMHOro Jecay, «buoleHos
BosloEMa», «ArporeHo3», «lIpuMepHbIe aHTPONOTCHHBIE BO3ACHCTBUS Ha TPUPOAY,
«BaxHeiilime HMCTOYHMKM 3arps3HEHUS BO3JyXa M TPYHTOBBIX BOa», «llouBa — BaxkHeias
cocrassitonas ouocdeps», «DakTopsl Aerpagannu nousy, «[lapaukossiit g hexT», «PaKkTophI
PalMoaKTUBHOTO 3arpsi3sHeHus: bnocdeprl», «O0mas cTpykrypa duocheps», «Pacrnpoctpanenue
XKu3HH B Onochepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopor yraepoma B Gmocdepe»,
«KpyroBopoT a3oTa B mpupoze».

Obopyoosanue: MO/IEJIb-aNTIINKAIUS «Tunnuneie OHOLIEHO3BI», repOapuit
«PactutenbHble  cooOmiecTBa»,  Kojulekuuu — «buonenos3», «Bpemutenu — BaXHEHIIMX
CEITbCKOXO3SIICTBEHHBIX ~ KyJBTYp», TepOapuM H KOJUICKIMH PACTCHWA W JKUBOTHBIX,
NPUHAAISKAIINE K Pa3HBIM 3KOJOTMYECKUM IpymnaM oxHoro Buja, Kpacnas kaura Poccuiickoit
deneparyn, n300pKEHHUST OXPAHSIEMBIX BHIOB PACTEHUH 1 )KUBOTHBIX.

2. IINIAHUPYEMBIE PE3VJBTATHI OCBOEHHS OBPA3OBATEJIBHOM
INPOI'PAMMBI 11O BHOJOIMA HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

B pesynbrare wu3ydeHus ydeOHOoro mpeamera «buonorus» CTYOEHT JOJDKEH
chopMUPOBATH CIEAYIOIINE PE3YIbTATHI:

JINYHOCTHBIE PE3YJIBTATDI:

JInuHOCTHBIE pe3yIbTaThl OCBOECHUS yueOHOTro npeaMera «bruosorus» A0IKHbBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOIIMXCSl PyKOBOACTBOBATbCS C(POPMUPOBAHHON BHYTpPEHHEH
MO3UIMEN JMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX



yOeXJIeHHH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIEeCTBa,
paciivpeHye >KU3HEHHOTO OIbITa U OMbITa JAESITEIbHOCTH B IMPOLECCE peaan3aldid OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATENBHOM JAEATEIbHOCTH, B TOM YHCIIE B YACTH:

JIPI. zpasicoanckozo eocnumanus:

JIP1.1. copMHUPOBAaHHOCTH TI'Pa)KIAHCKOW MO3ULMHU OOydYarollerocs Kak akTUBHOTO H
OTBETCTBEHHOTO YJ€Ha POCCUNCKOro OOIIeCTBa;

JIP1.2 oco3HaHHMe CBOMX KOHCTUTYLMOHHBIX IpaB M 00S3aHHOCTEH, yBa)KEHUE 3aKOHA U
IIPaBOIIOPSJIKA;

JIP1.3 roTOBHOCTh K COBMECTHON TBOPYECKOH AEATEIBHOCTU MPU CO3AAHUU YUEOHBIX
MIPOEKTOB, PELICHUU Yy4eOHBIX U TMO3HABATEJIbHBIX 3a/a4, BBIIOJIHEHUH OHWOJIOTMYECKUX
9KCIIEPUMEHTOB;

JIP1.4 crocoOHOCTH OMpeAenaTh COOCTBEHHYIO MO3HIMIO MO OTHOIIEHUIO K SIBICHHUSIM
COBPEMEHHOM KHU3HH U OOBACHSATH €€;

JIP1.5 ymeHue y4yuTBHIBaTb B CBOUX JEHCTBUSIX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHS JIIOJIEH ¢ pa3HBIMU YOCKICHUSMH, KyJIbTYPHBIMU LIEHHOCTSIMH U COIIMAJILHBIM
MOJIOXKEHUEM;

JIP1.6 TOTOBHOCTb K COTPYJHHUYECTBY B IPOIIECCE COBMECTHOTO BBIMIOJHEHUSI YUEOHBIX,
MO3HABATENbHBIX M HCCIENIOBAaTENbCKUX 3a/lady, YBAXKUTEJIbHOE OTHOIIEHHWE K MHEHHIO
OIMIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIIOTHYECKOTO CO/IEPKaHMS;

JIP1.7 rOTOBHOCTH K TyMaHUTapHOW U BOJIOHTEPCKOW JAEATEIBHOCTH;

JIP2. nampuomuueckozo 60CRUMAHUA:

JIP2.1 chopMHUpPOBAHHOCTh POCCHICKON TPAKIAHCKOW HICHTHYHOCTH, MATPHOTHU3MA,
YBa)XXEHHUA K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH nepel PoauHOMN, ropaocTu 3a CBOM
Kpai, cBOX PonnHy, CBOW S3bIK M KYJBTYpYy, NPOIUIOE W HACTOSIIEE MHOTOHAIMOHAJIBHOTO
Hapoza Poccuu;

JIP2.2 1eHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACIEIUI0O M HaMSATHHUKaM IPUPOIBL,
JNOCTHXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

JIP2.3 ciocoOHOCTh OLIEHMBATh BKJIAJl POCCUHUCKUX YUEHBIX B CTAHOBJICHHWE U Pa3BUTHE
O1oJIOTHH, TOHUMAaHKE 3HaYeHUs1 OMOJIOTUH B MMO3HAHUU 3aKOHOB MTPUPO/IBI, B )KU3HU UEJIOBEKA U
COBPEMEHHOTO OOIIECTBA;

JIP2.4 wneiiHast yOex/IE€HHOCTb, TOTOBHOCTh K Cily’keHHIO OTedecTBYy W €ro 3amiure,
OTBETCTBEHHOCTb 32 €r0 CYIK0Y;

JIP3. 0yX06HO-HPABCMEEHHO20 60CRUMAHUA:

JIP3.1 oco3HaHKe TyXOBHBIX IIEHHOCTEW pOCCUIICKOTO HApO/Ia;

JIP3.2 chopMHpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBECHHUS;

JIP3.3 cmocoOHOCTh OIEHWBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

JIP3.3 oco3HaHue JUYHOTO BKJIaJa B IOCTPOCHUE YCTOWIMBOTO OYIyIIETO;

JIP3.4 OTBETCTBEHHOE OTHOLIEHHE K CBOMM POAMTEISAM, CO3AAHMIO CEMBUM Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEW CeMeWHOM >KM3HU B COOTBETCTBUU C TPAIUIUSIMU HapOIOB
Poccuu;

JIP4. sacmemuueckoz2o gocnumanus:

JIP4.1 »screTHuecKoe OTHOILIEHME K MHpPY, BKIIOYAs OSCTETUKY OBbITAa, HAYYHOTO H
TEXHUUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHU;

JIP4.2 noHnMaHue 3MOIMOHAIBHOTO BO3IEHCTBUS )KMBON IPUPOJIBI U €€ LIECHHOCTH;

JIP4.3 TOTOBHOCTH K CaMOBBIPDAKEHHMIO B pa3HbIX BHJAX HCKYCCTBAa, CTPEMJICHHE
IIPOSIBIIATH Ka4eCTBA TBOPUECKOM JINYHOCTH;

JIPS. ¢puzuueckozo eocnumanus:

JIP5.1 moHuMaHue M peaju3alus 3J0pOBOTO U Oe30macHOro obpasza >KU3HHU (30pPOBOE
nuTaHue, coO0IeHNe TUTHEHNYECKUX MPaBWI U HOPM, cOaaHCHUPOBAHHBIA PEKUM 3aHATUN U
OT/BIXa, peryispHas (uznyeckas akTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOILIEHHUS K COOCTBEHHOMY (PHU3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;



JIP5.2 noHuMaHMe IIEHHOCTU MPaBWJI UHIMBUAYAIBHOTO U KOJUIEKTUBHOTO OE30MaCHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

JIP5.3 oco3HaHME TOCIEACTBUNA M HENpUATHE BPEIHBIX NPUBBIUEK (yHOTpeOJIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KypeHus);

JIP6. mpyooeozo éocnumanusa:

JIP6.1 rOTOBHOCTB K TPYyly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYA0II00UE;

JIP6.2 TOTOBHOCTh K aKTUBHOW JAESATEIBHOCTH TEXHOJOTUYECKOW M COLMAIBHOMN
HAIpPaBJIEHHOCTH, CIOCOOHOCTh MHULMHUPOBATH, IUIAHUPOBATH U CAMOCTOSATEIBHO BBHINOJIHATH
TaKyIO JESITEIbHOCTD;

JIP6.3 wHTepec K pa3nuuHbIM cdepaMm TPOo(PEecCHOHATBHON AESITEIBHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBI BbIOOp Oyaymed mnpodeccun U peaqu30BBIBaTH COOCTBEHHBIC
KU3HEHHbIE TUIaHbI;

JIP6.4 TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO HA MPOTSKEHUH
BCEH JKU3HHU;

JIP7. skonozuueckozo éocnumanusn:

JIP7.1 skonoruyecky 1enecoodpa3Hoe OTHOLIEHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha
3emile, OCHOBE €€ CyIlIeCTBOBaHUS;

JIP7.2 nmoOBBILIEHHE YPOBHS OSKOJOTMYECKOW KYJIBTYphl: TNPUOOpPETEHHE ONbITa
IUTAHUPOBAHMSI IIOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IOCIEACTBUN [l OKPYXKAIOLIEH Cpebl;

JIP7.3 oco3HaHue TJI00aJBHOTO XapakTepa SKOJIOTMYECKMX mpodiieM U MmyTed ux
peleHus;

JIP7.4 ciocoOHOCTh MCNOIb30BaTh MpUOOpETaeMble MPU U3yUYEHUN OMOJIOTHH 3HAHUS U
YMEHUS TpU pelIeHUH TpoOsieM, CBA3aHHBIX C pPAlMOHAJIBHBIM HPUPOAONOIL30BAHUEM
(cobnroieHue mpaBuil MOBEACHHUS B IPUPOJIE, HANPABICHHBIX HA COXpaHEHHE PaBHOBECHS B
HKOCHUCTEMAX, OXPAaHy BHJIOB, IKOCUCTEM, OHOChEpHI);

JIP7.5 aKkTMBHOE HENpPHUATHE IEHUCTBHM, MPUHOCSAIIMX BpEN OKPYKAKOIIEH MPUPOIHOMN
cpeae, yYMEHHE  NPOTHO3MPOBAaTh  HEOJArompHUATHBIE  DKOJOTMYECKHE  MOCIENCTBHS
MPEANPUHUMAEMBIX JEHCTBUI U TPEAOTBpAIIATh UX;

JIP7.6 Hanuuue pa3BUTOrO SKOJIOTMYECKOIO MBIIIJIEHUS, 3KOJOTUYECKOW KYJIBTYpBI,
OTbITa JAESTETbHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATbCSI UMHU B
[I03HABATEJIbHON, KOMMYHHMKaTUBHOW M COLMAJIbHOM IPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MIPAKTHYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAIPABICHHOCTH;

JIPS. yennocmu HayynHo2o no3Hanus:

JIP8.1 chopMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKM M OOLIECTBEHHOW TPaKTHUKH, OCHOBAaHHOTO Ha JHaliore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

JIP8.2 CcOBepLIEHCTBOBAHME S3BIKOBOM UM YMTATENbCKOW KYJIBTYpHl Kak CpEACTBa
B3aMMOJICHCTBHS MEXKIY JIOAbMH U IMO3HAHUS MUPA;

JIP8.3 mnoHuMmaHue crenu@uku OHOJOTMM KaK HayKH, OCO3HAaHHE €€ pOJH B
(OpMUPOBAHUN PALMOHAIBHOTO HAYYHOI'O MBILIUICHUS, CO3/JaHUU IEJIOCTHOTO MPEICTaBICHUS
00 OKpyXXalolleM MHpe Kak O EIMHCTBE NPUPOAbI, uYelOBeKa W oOliecTBa, B IMO3HAHUU
MIPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHu MpoOIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

JIP8.4 yOexneHHOCTh B 3HAYMMOCTH OHOJOTMU JUIS COBPEMEHHON IMBHJIM3AIUH:
o0ecrieyeHrs HOBOI'O YPOBHS Pa3BUTHS MEAMIIMHBI, CO3aHUS NEPCIEKTUBHBIX OMOTEXHOIOTHH,
CIOCOOHBIX peIIaTh pecypcHbIEe MPOoOIeMBbl Pa3BUTHS UYEIOBEUECTBa, MOMCKA IMyTeH BBIXOAa M3
INI00aJTBHBIX SKOJIOTHMUECKUX MpoOsiIeM U obecreyeHus nepexoaa K YCTOMYMBOMY pa3BUTHIO,
panroHaILHOMY HCIIOJB30BaHUIO MPUPOAHBIX PECYpCOB M (POPMHPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

JIP8.5 3auHTEepeCcOBAaHHOCTh B MOJyYEHHUH OMOJIOTMYECKUX 3HAHUN B IIENSAX MOBBIIICHUS
o01e KyJIbTYPhI, €CTECTBEHHO-HAYYHON IPAMOTHOCTH KaK COCTAaBHOM YacTh (hyHKIIMOHATBHOM
IpaMOTHOCTH 00y4arouiuxcs, GopMupyemMoi npu U3y4eHuu OuoJIOTuH;

JIP8.6 moHMMaHHE CYIIHOCTM METOJOB TMO3HAHMS, HCIOJIB3YEMBIX B €CTECTBEHHBIX



HayKax, CIOCOOHOCTB HMCIIOJIb30BaTh MOJMyYaeMble 3HAHUS JUIs aHAJIM3a U OOBSICHEHHUS SIBICHUI
OKpY’KAIOIIeT0 MHpa M MPOUCXOASIIMX B HEM H3MEHEHHUI, yMeHue Jeiarb O0OOCHOBAaHHBIE
3aKJIIOYCHHST HAa OCHOBE HAYYHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C 1IN0 IOJy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

JIP8.7 cmocoOHOCTh CaMOCTOSITEIBHO HCIOJb30BAaTh OHOJIOrMYECKHE 3HAHMUSA JUIS
pelieHns mpodiieM B peabHBIX )KU3HEHHBIX CUTYaIHsIX;

JIP8.8 oco3HaHME LEHHOCTH HAY4YHOM JEATEIbHOCTH, TI'OTOBHOCTb OCYIIECTBIAThH
MIPOEKTHYIO U MCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHINBUIYyaIbHO U B TPYIIIE;

JIP8.9 roTOBHOCTH M CITIOCOOHOCTH K HENPEPHIBHOMY 00Opa30BaHUIO U caMO0OOPa30BaHUIo,
K aKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHMW MO OWOJIOTMH B COOTBETCTBMM C >KU3HEHHBIMH
NOTPEOHOCTAMH.

JIP9. B mpouecce AOCTHMKEHUS JTUYHOCTHBIX PE3YJHTaTOB OCBOEHUS OOYYaIOUIUMUCS
IporpaMMbl 10 OWOJIOTMM Ha YpOBHE CpeaHero oomiero oOpa3oBaHus y OOydYarOUIMXCS
COBEpIICHCTBYETCS IMOIIHOHAIbHBINH HHTEJIEKT, [TPEeANoaraonmi chopMrupoBaHHOCTS:

CaMOCO3HAaHUS, BKJIIOUYAIOIIET0 CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIIBHOE COCTOSIHUE,
BHJICTh HAINPaBJICHUS PAa3BUTHSI COOCTBEHHOM SMOIMOHAIBHOU c(hephl, OBITH YBEPEHHBIM B ce0e;

caMOpeTyJIMpOBaHMsI, BKJIIOYAIOIIETO CaMOKOHTpOIJIb, yMEHHE MIPUHUMATD
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJIEHUE, CIOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHE! MOTHBAIlMH, BKJIIOYAIONIEH CTpEMJICHHE K JOCTHXKEHHUIO LM U YCIEeXy,
ONITUMHU3M, UHUIIUATUBHOCTb, YMEHHUE JIEHCTBOBATh, UCXO/IS U3 CBOMX BO3MOKHOCTEI;

SMIATHH, BKIIOYAIONIEH CMOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSTHUE JPYTHX,
YUUTBIBATh €r0 TMpPH OCYIIECTBICHUHM KOMMYHHUKALMH, CIHOCOOHOCTh K COUYYBCTBHIO U
COTIEepPE)KUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOUAIOIIMX CIIOCOOHOCTh BBICTPAaUBATh OTHOUICHHUS C APYTUMHU
JIOJIbMH, 3a00TUTHCSI, TPOSBIISATH UHTEPEC U pa3peliaTbh KOHPIUKTHI.

METANPEIMETHBIE PE3YJIbTATHI

MertamnpenmMeTHble pe3ybTaThl OCBOEHHs yueOHoro mpeamera "buosorus” BKIIOYAIOT:
3HaYMMble A1 (OPMUPOBAHMS MHUPOBO33PEHHUS  OOYHAIOLIMXCSA  MEXAUCHUILIMHAPHBIE
(MexnpeaMeTHbIE) 0OLIeHayYHbIe TOHATHS, OTPAXKAIOLIHE LIEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U cnenu(uKy METO0B MO3HAHMs, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIH,
ABJICHHUE, MpOIeCcC, CHUCTeMa, HAay4HbId (DaKT, MPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsl, UCCleoBaHue, HAOMIOEHHE, U3MEpEHHe, SKCIEPUMEHT U JpPYTuX), YHUBEpCaJbHbIE
yueOHble JieiicTBUs (TO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYJIATUBHBIE), 00ECIeUNBAIOIINE
¢dbopmupoBaHre (YHKIMOHAIBHON I'PaMOTHOCTH M COLMAJIBHOM KOMIIETEHIIMHM OOydaroluxcs,
CIIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCIUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJbHble Yy4yeOHble AEHCTBHS B IO3HABATENBHOM U
COLIMAJIBHOM ITPAKTHUKE.

MertanpeameTHble pe3ysbTaThl OCBOEHMs MPOTrPAMMBl CPEIHEro 00LIero oOpa3oBaHMs
JOJDKHBI OTPaXKaTh:

OsgJiaieHNe YHUBEPCAJIBHBIMH Y4eOHBIMH NO3HABATEIbHBIMHU AeHCTBUSIMH:

1) 6a30Bble JIOTHYECKHUE e CTBUS:

CaMOCTOATENIBHO (OPMYJIMPOBATh M aKTyaJIM3UpoOBaTh MpoOIeMy, paccMaTpuBaTh e€e
BCECTOPOHHE;

UCIIONB30BaTh INPU OCBOCHMM 3HAHMHM IPUEMBbl JIOTMYECKOTO MBILIUICHHU (aHaau3a,
CHHTE3a, CpaBHEHHUS, KJIACCH(PHUKAIMUK, OOOOLIEHHS), PACKPbIBATh CMBICH OHOJIOTHYECKUX
MOHATHUH (BBIIENATh UX XapaKTepHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C JPYTUMH ITOHITUSAMHU);

ONpEAEATh LEIN JEATENIBHOCTH, 3aJaBas NapaMmMeTpbl M KPUTEPUU MX JTOCTHIKEHUS,
COOTHOCHTB PE€3yJIbTaThl I€ATEILHOCTH C MOCTaBIEHHBIMU LIESIMH;

UCIIOJIb30BaTh OMOJIOTUYECKHE TOHATHS sl OObACHEHHS (PAKTOB U SIBICHUH >KUBOM
HPUPOIBI;



CTPOUTH JIOTUYECKUE pacCyXkIeHus (MHAYKTUBHBIC, NEAYKTHBHBIC, 1O aHAJOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PacCMaTPUBAEMBIX SBICHUSX, (OPMYITHUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSATh CXEMHO-MOJICTTFHBIE CPE/ICTBA JIJIsl MPEACTABICHUS CYIIECTBEHHBIX CBSI3CH U
OTHOIIICHUU B HM3y4aeMBIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTHBOPEYMN Pa3HOTO PoOja,
BBISIBJICHHBIX B Pa3IMYHBIX HH()OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IJJaH pEHICHHs MOPoOJIeMBl C yYeTOM aHajuu3a HMEIOIINXCS
MaTepUaTbHBIX U HEMATEPHAIBHBIX PECYPCOB;

BHOCHTHh KOPPEKTUBHI B JCSITENHLHOCTh, OLIEHUBATH COOTBETCTBHE PE3YyJbTATOB IICIISIM,
OIICHUBATh PUCKHU TMOCIIECACTBUI JESITEIILHOCTH;

KOOPAMHHUPOBATh W BBHIMOJIHATH pPabOTy B YCIOBUSAX PEANBHOTO, BUPTYyaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIeM;

2) 0a30BbIe UCCJIEN0BATEIbLCKHUE IeHCTBUS:

BJIQ/ICTh HaBBIKAMH y4€OHO-HCCIIEIOBATENILCKON M MIPOSKTHOM JEATEIBHOCTH, HAaBBIKAMU
paspernieHus: mpodeM, 00J1aaTh CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TTOUCKY
METOJIOB PEIICHHsI MPAKTUIECKUX 3a/1a4, MPUMEHEHHUIO PA3TUYHBIX METOJI0OB TIO3HAHHS,

WCIIOJIB30BaTh PA3IMYHBIE BUIBI ACATEIHHOCTA IO TOJTYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAIMK, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHUTYyalMsiX, B TOM YHUCIE MPHU
CO37IaHUU YUEOHBIX U COIUATBHBIX TTPOCKTOB;

(dbopMUPOBATh HAYYHBIH TUI MBIIUICHUS, BIaI€Th HAYYHON TEPMUHOJIOTHEH, KITFOUEBEIMU
MOHSITHSIMH U METOJIaMHU;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 33aJaud B OOpa30BaTENbHON AEATEIBHOCTH U
KU3HECHHBIX CHTYaITUsIX;

BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIE CBS3M M AaKTyaJHM3UpOBaTh 3a/iady, BBIJIBHTaTh
TUTIOTE3y €€ PEIICHUs, HaXOJWTh apTyMEHTBhI JJIsi JIOKA3aTelbCTBA CBOMX YTBEPXKICHH,
3aJ1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJ€ pEHICHUS 3aJadud pe3yJbTaTbl, KPUTUYECKU
OILICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JIaBaTh OICHKY HOBBIM CHUTYAIUsM, OIICHUBAThH TIPUOOPETCHHBIHN OIIBIT;

OCYIIECCTBIISATH 1IEJICHANPABICHHBIN MOWCK MEPEHOCca CPEJCTB U CIIOCOOOB JCUCTBUS B
Mpo)eCCUOHAIIBHYIO CPEy;

yMETh TEPEHOCUTh 3HAaHWS B I[IO3HABATENBHYIO W  NPAKTHUECKYIO  00JIacTH
KU3HENICATCIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC WJICH, IpeJjlaraTh OPUTHHAIBHBIC TOJIXOIBI M PEIICHHS, CTaBHThH
pOOJIEMBI H 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHEIE PEIICHNUS,

3) padora c unopmaunmeii:

OpPUEHTHPOBATHCS B PA3NIUYHBIX MCTOYHUKAX HMH(OpManuu (TekcTe y4eOHOTo mocodus,
Hay4YHO-TIOMYJIIPHOM JIMTepaType, OMOIOTHIECKUX CIIOBAPSAX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax nmaHHBIX, B HTepHeTe), aHATU3UPOBATh MHQPOPMAIUIO PA3TUYHBIX BUAOB H (oOpM
MIPEACTABIICHUS, KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

dbopMynUpoBaTh 3ampoChl U MPHUMEHSTHh PA3IUYHBIE METOABI MPHU TOWCKE U OTOOpE
Oounonornyeckoi nH(popmaIuu, He0OXOAMMOM VISl BBITIOTHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIONB30BaHHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIBTYPY aKTUBHOTO HCITOJIH30BAHUS PA3TUIHBIX TTIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTHUMANBHYIO (QOpMYy TMpEACTaBICHUS OUOIOTHYECKOM
uHpopMaluu (cxemsl, rpaduKu, JUarpaMmbl, TAOIHIIbI, PUCYHKH U JPYroe);

UCTIONIb30BaTh HAYYHBIA SI3BIK B KAaueCTBE CpEJCTBA MPU paboTe ¢ OUONOTHYECKOM
nHpOpMaInyel: MPUMEHITh XUMHUYCCKUE, (PU3NYSCKUE W MaTeMaTHYCCKHE 3HAKW W CHMBOJIHI,
dbopMynbl, abOpeBUaTypy, HOMEHKIATYpY, HCIONB30BaTh M MPEoOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH;



BJIAJICTh HABBIKAMM DACMO3HABaHMUS U 3allUThl HMH(POpMaLUHM, WHPOPMALMOHHOMI
0€30MacHOCTH JTUYHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMH:

1) oOmenue:

OCYILECTBIISATh KOMMYHHUKAIIMH BO BCEX cdepax >KU3HU, aKTUBHO Y4aCTBOBAThH B JHUAJIOre
WIK JUCKYCCUU TIO CYLIECTBY 0OCykJ1aeMoil TeMbl (YMEHHE 33/aBaTh BOIPOCHI, BHICKA3bIBATh
CYKICHMsSI OTHOCHUTEIBHO BBINOJIHEHHUS TpeJlaraéMod 3aJayd, Y4YUTBhIBATh MHTEPECHl H
COTJIACOBAaHHOCTD MO3UIUI IPYTUX YYaCTHUKOB AMAJIOTA WM AUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIEHUS, MOHUMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIIOK BOZHUKHOBEHUS! KOH(MIUKTHBIX CUTYallil, YMETh CMATYaTh KOH(MIUKTHI U
BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMM OOIIEHHUS M B3aUMOJEHCTBUS, TOHUMATh HaMEPEHUS
APYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOILIEHHE K COOECEHUKY M B KOPPEKTHOH (opme
(bopMyIIHPOBATH CBOU BO3PAXKEHHUS;

pa3BEepHYTO M JIOTMYHO M3JIaraTb CBOIO TOUKY 3PEHMSI C MCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB;

2) coBMeCTHas 1eSITeJIbHOCTD:

MOHUMATh ¥ HUCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHON M MHIUBUAYATbHON pabOThI MPU
peleHr OHONIOTHnYecKOl MpoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHHUS TPYIOBBIX
(dbopM B3aMMOEHCTBYSI TPU pELICHUH yueOHOU 3a1auH;

BBIOMpPATh TEMATHKY M METOAbI COBMECTHBIX NEHCTBUH C y4yeTOM OOLIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOW JESATEIIBHOCTH, OpPraHU30BBIBATH U KOOPAWHHPOBATH
JNEUCTBHSA N0 €€ JOCTH)KEHHMIO: COCTaBJIATH IUIAH JCHCTBUMN, PACHpEAcsATh POJIU C Y4ETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OILICHMBATh Kaue€CTBO CBOETO BKJIa/la U KaXKJ0r0 y4aCTHUKA KOMaHbl B OOIIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBBIE MPOEKTHI, OLIEHWBATh WAECH C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIISATh TO3UTUBHOE CTpPATETHYECKOE IMOBEJACHHE B PA3JIMYHBIX CUTYalMsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBiageHHe YHMBEPCAJIbHBIMHU PeryisiTHBHBIMU J1€CTBUSIMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHWS /AJs BbIBICHHUS] NMpoOJeM M HMX pElIeHHs B
KM3HEHHBIX M yUYEOHbIX CUTYyallUsX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUSIX M IMOCTYIKAaX IO OTHOLIEHUIO K JKUBOM IPHUPOJIE, CBOEMY 3IOPOBBIO U 310POBBIO
OKpYKaIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISATh IMO3HABATENbHYIO AEATEIbHOCTb, BBIBIATH MPOOIEMBI,
CTaBUTh W (HOPMYJIUPOBATH COOCTBEHHBIC 3a/Jaud B OOpa30BaTEIbHON JCATEIHHOCTH W
KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH pelIeHHs MPOOIeMbl C yU€TOM HUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEANOUTEHUI;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH y4eOHOT O IpeMeTa Ha OCHOBE JIMUHBIX MTPEINOYTCHUH;

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW SPYIUIUH B Pa3HBIX
00J1aCTsIX 3HAHHM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KyJIbTYpHBIH YPOBEHB;

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTD, OLIEHUBAThH
COOTBETCTBHE PE3YJIbTATOB IIEIISIM;



BJIAJICTh HAaBBIKAMU MTO3HABATEIbHON pePIEKCHUH KaK OCO3HAHUS COBEPIIAeMbIX ACUCTBUI
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI pedIeKCUI
UIsl OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PEIlCHMS;

OLICHUBATh PUCKH U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 110 UX CHIXKECHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTBI APYTUX [IPU aHAIU3€ PE3YJILTATOB AEATEIbHOCTH;

3) npuHATHA cedst U APYIrUX

NpUHUMATh ceOsl, TOHNUMasl CBOU HEIOCTATKU M JOCTOUHCTBA,

IIPUHUMATh MOTUBBI M ApIYMEHTBI APYTUX [IPU aHAIN3E PE3YJIbTATOB JEATEIbHOCTH;

NpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C O3UIMH JIPYTOro YesloBeKa.

INPEJIMETHBIE PE3YJIBTATHI

[IpenveTHble pe3yibTaThl OCBOEHMs yueOHoro mnpeamera «buosorus» Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXaTh:

[TP1 copMupoBaHHOCTH 3HAHUI O MECTE U POJIK OHMOJIOTUU B CUCTEME HAYYHOI'O 3HAHMS
€CTECTBEHHbIX HayK, B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOH KAapTHHBI MUpa U
HAy4YHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
6uonioruy, QyHKIIMOHAIEHONW I'PAaMOTHOCTH YeJIOBEKa Ul PEeLIeHNs KU3HEHHBIX 3a/1a4;

[1P2 ymMeHue packpbIBaTh COJEp>KaHUE OMOJIOIMYECKUX TEPMUHOB M MOHSATUH: KU3Hb,
KJIeTKa, OpraHu3M, MeTa0onu3M (OOMEH BeUIeCTB U IpEeBpallleHHe SHEpruH), IoMeocTa3
(camoperynsuusi), YpOBHEBasi  OpraHu3alUs  JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEICHHE
(penponyKuust), HaCJI€ACTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE;

[IP3 ymenue wu3maraTth Ouosiormueckue Teopud (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAasl, LEHTpajibHas JorMa MOJEKYJsIpHoi Ouonoruum), 3akonsl (I. Menpgens, T.
Moprana, H.W. BaBunosa) u yueHus (0 LeHTpaX MHOT00oOpa3usi U MPOUCXOXKICHUS KyIbTYPHBIX
pactenuii H.W. BaBunosa), onpenensaTs rpaHULIbI MX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

[1P4 ymenue BiIajeTb METOJAaMU HAYYHOI'O IO3HAHMS B OHOJOrMU: HAONIOAECHHUE U
OIMCAHME JKUBBIX CUCTEM, ITPOLIECCOB U SIBICHUM, OpraHu3anys 1 NpoBeJieHHe OnOIOrHuecKoro
SKCIIEPUMEHTA, BBIIBM)KEHUE THUIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyYEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX IOHITHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BIBOJIbl HA OCHOBAHUU IOJyYEHHBIX PE3yJIbTaTOB;

[IP5 yMeHue BBIIEHATH CYIIECTBEHHBIE IPU3HAKM BHUPYCOB, KJIETOK IPOKAPUOT U
9YKapUOT, OJIHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa
BEIIECTB M MPEBPAILECHUS SHEPTUH B KIETKE, (DOTOCHHTE3a, MIIACTUYECKOIO M SHEPreTHYECKOro
oOMeHa, X€MOCHHTE3a, MUTO3a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOKEHUS, WHJMBUIYaJIbHOTO
pa3BUTHS OpraHu3Ma (OHTOI'€HE3);

[IP6 ymMmeHue NPUMEHSTH MOJIYYEHHbIE 3HAaHUA JUISI OOBSICHEHHS] OHOJIOIMYECKUX
IIPOLIECCOB U SIBJICHUM, JUIsSl IPUHATHUS IPAKTUUECKUX PELIEHUI B IIOBCEIHEBHOM KU3HU C LIENIBIO
oOecnieueHus 0€3011aCHOCTU CBOETO 37I0POBbSI U 370POBbsI OKPYXAIOIIMX JIFOJEH, COONM0AeHUS
HOPM T'PaMOTHOTO IOBEACHUS B OKPY’KaIOLIeH MPUPOJHON cpesie, HOHUMaHUe HE0O0X0IUMOCTH
HCIIOJIb30BAaHUSl JOCTHKEHUI COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH ISl palliOHAIBHOTO
IIPUPOIOIIOIB30BAHUS;

[1P7 yMmeHue pemiaTh 3JIEMEHTapHbIE T€HETUYECKHE 33Jauyd Ha MOHO- M JUTHOpUAHOE
CKpEeLIMBaHUE, CLIETUICHHOE HAClleIOBaHHE, COCTABIIATh CXEMbl MOHOTUOPUIHOTO CKpEIIMBAaHUSL
JUIS TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OpPraHU3MOB;

[1P8 ymeHue BBINONHATH J1a00OpaTOpHbIE U MPAaKTUYECKHE paboThl, COOMOAATH MpaBUiIa
pu paboTe ¢ yu4eOHBIM U JaOOpaTOPHBIM 000PYI0BAHUEM;

I[IP9 ymeHue KpUTHYECKHM OLCHMBAaTh M  HUHTEPIPETHPOBATH  HMH(OPMAIIHIO
OMOJIOTMYECKOT0  COJEpIKAHMS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAHUS U3  Pa3IUYHbBIX
HCTOYHUKOB (CpEICTBa MAacCOBOM MH(pOpMAlMU, HAYYHO-TOMYJISIPHBIE MaTEpUabl), STHUYECKUE
aCMEeKThl COBPEMEHHBIX UCCIIEJOBAHUI B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;



IIP10 ymenue co3gaBaTh COOCTBEHHbBIE NMHUCHMEHHBIE M YCTHBIE COOOIEHHs, 0000mIas
OMOJIOTHYECKYI0 HMH(QOpPMAIMI0 W3 HECKOJbKHX HCTOYHUKOB, TI'PAMOTHO HCIOIb30BaTh
MOHATUIHBIN anmapaTt OMOJIOTHH;

[1P11 chopmupoBaHHOCTH 3HAHUN O MecTe W POJM OUOJIOTMH B CHCTEME HAyYHOTO
3HAHUSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-HAYYHON KapTHHBI
MHpa ¥ HAyYHOTO MHUPOBO33pPEHUS, O BKIAJE POCCHICKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OHOJOTMH, (YHKIMOHAJIBHONW T'PAMOTHOCTH YEJNOBEKa IS PELICHUs KU3HEHHBIX
3ajad4;

[IP12 ymeHHe pacKpbIBaTh COAEp)KaHHE OMOJOTMYECKHMX TEPMHHOB M IMOHATHH: BHJ,
NOMyJsIUs,,  TeHOGOHI,  SBONIONMS,  JABWXKYyIIME  cuibl  ((pakTopbl)  3BOJIOLUM,
IPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa30BaHUE, SKOJIOTHYECKHE (DAKTOpBI, IKOCHUCTEMA,
MPOJYLEHThl, KOHCYMEHTbI, pEeAyLEHThl, UEeNU MHTaHUs, OJKOJIOTUYECKas MUPaMUJA,
ouoreoreHo3, 6nocdepa;

[1P13 ymenue umznarath Owonorudeckue Teopuu (dBosrormonHas teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHsI BOJIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbieBoro cxoacrea K.M.
bapa, depenoBanus rnaBHBIX HampasiieHHd W myted sBomoumn A.H. CeBeproBa, ydeHus o
o6uocdepe B.M. BepHaackoro), onpeneisiTe rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

[1P14 ymeHue BiageTh METOJaMH HAy4YHOI'O IO3HAHUS B OHOJIOTMU: HAOIIOJEHUE U
OIMCAaHME JKUBBIX CUCTEM, ITPOLIECCOB U SIBIICHUM, OpraHu3alys 1 MpoBeJieHHe ONOIOrHIeCKOro
AKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIEeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyYEeHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX IOHITHH,
TEOPHil ¥ 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI HA OCHOBAHUU IOJYYEHHBIX PE3YyJIbTAaTOB;

[IP15 ymeHue BBLACTATH CYIIECTBEHHBIE MPU3HAKH CTPOCHUS OMOJIOIMYECKHX OOBEKTOB:
BUJIOB, TOMYJIALNNA, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTEOIIEHO30B U 3KOCHUCTEM,
0COOEHHOCTH  MpPOLECCOB:  HACJIEJICTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS IKOJIOTHUYECKUX (aKTOPOB Ha
OpPraHMU3MBl, IEPEHOCA BEIIECTB M NOTOKA SHEPTUU B IKOCUCTEMAX, AaHTPOIIOT€HHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHWOT€OXHMHUYECKUX IUKIOB B
ouocdepe;

[IP16 ymeHue MPUMEHSTHh NOJY4YEHHbIE 3HAHUS i1 OOBSICHEHHS OHMOJIOIMYECKUX
IIPOLIECCOB U SIBJICHUMN, JUIsSl IPUHATHUS MIPAKTUUECKUX PELLICHUI B TOBCEIHEBHOM KU3HU C LIEJIBIO
oOecrieueHnss OE30MaCHOCTH CBOETO 3JI0POBBS U 3/I0POBbSI OKPYXKAIOIIUX JIFOCH, COOJIIOICHHMS
HOPM T'PaMOTHOTO TOBEICHUS B OKpY’KaIOIIeH MPUPOJHON cpese, IOHUMaHue HE0OX0IUMOCTH
HCITOJIb30BaHHUS JNOCTHKEHUN COBPEMEHHOMN ouonoruu JUTS pPalMOHAIBHOTO
IIPUPOIONIOIB30BAHUS;

[1P17 ymeHue pemaTh 3JIEMEHTApHbIE OHOJOTMYECKHE 3a/ladH, COCTaBISATH CXEMBbI
NepeHoca BEIECTB U SHEPTUU B 3KOCUCTEMax (1IeTH MUTaHus);

[1P18 ymMeHue BBIMOJIHATE JJAOOpPATOpHbIE U MPaKTUYECKUE paboThl, COOIII0IaTh MpaBuiIa
npu paboTe ¢ yueOHbIM U JIAOOPATOPHBIM 000PYIOBaHUEM;

[IP19 ymeHHe KpUTHYECKHM OILIGHHBATh W  HHTEPIPETHPOBATH  HHPOPMAIIIO
OMOJIOTUYECKOTO  COAEp)KAaHUsS, BKIIOYAIONIYIO IICEBJIOHAyYHBIE 3HAHUS M3 Pa3IMYHBIX
UCTOYHUKOB  (cpeacTBa  MaccoBOoM  MH(pOpMalW{, HAy4YHO-IOMYJISIPHBIE  MaTepHabl),
paccMaTpuBaTh TJ00AbHBIE JKOJIOTHYECKHE MPOOJIEeMBbl COBPEMEHHOCTH, (HhOPMHUpPOBATH IO
OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

[1P20 ymenue co3gaBaTh COOCTBEHHbBIE NMHUCHMEHHBIE M YCTHBIE COOOIIEHHs, 0000mIas
OMOJIOTHYECKYI0 HMHQOpPMAIMI0 W3 HECKOJbKHX HCTOYHUKOB, TI'PAMOTHO HCIOIb30BaTh

NOHATUIHBIN anmapat 6MoJIOTUY.



4. TEMATHYECKOE IINTAHUPOBAHHUE

Ne [IporpammHoe conepxanue, Tema 3aHsATUA
ILI.

Komu
YeCcTB

qacCcoB

B ToMm uucie

IIpenmernsie (I1P)
u muaHocTHRIE (JIP)
Pe3yIbTATHI

YP

I3 | K

CP

1 kype, 1 cemecTp

Tema 1. Brnosorus kak Hayka

Couepmal-me: Buonorus xak HayKa. CBs13b Ouooruu ¢ O6HIeCTBeHHBIMI/I, TEXHUYECKUMHU U IPYTUMHU €CTECTBEHHBIMU HAyKaMH,
¢mnocodpuei, 3THKON, dcTeTHKOH M TpaBoM. Poimb Ouonormu B (OPMHPOBAaHMM COBPEMEHHON HAyYHOW KapTHHBI MHpa.
Cucrema OMONOTHYECKUX HAYK.

MCTOI[LI TMO3HAHUS KUBOM IpUPOJbI (H36H}OHGHI/IC, OKCIIEPUMEHT, OIMMCAaHUE, N3MEPEHUE, KJ'I&CCI/Id)PIKaHI/IH, MOICITNPOBAHHUE,
CTAaTUCTHYECKasi 00pabOTKa JaHHBIX).

1. Beenenue. MacTpykTaxk. BXogHOW KOHTPOJIB.

TIP1; JIP 2.1, JIP 8.1-
8.6, JIP 8.8-8.9, JIP 6.3

Tema 2. JKuBble cHCTEMBI H HX opranusanus.

Conepxanne: JKuBble cucTeMbl (OMOCHCTEMBI) Kak IIpeaMeT wH3ydeHHs Owonoruu. OTIMYHE OIKUBBIX CHCTEM OT
HEOPraHUYeCKON MPUPOJIBI.

Ceoiicmea Ouocucmem u ux pasHooodpasue. Ypoenu opeanuzayuu Ouocucmem: MONEKVIAPHbIL, KIENMOUYHbLL, MKAHEBbIl,
OP2AHUMEHHBLI, RONYJISYUOHHO-BUO0BOT, IKOCUCEMHBLIL (Duo2eoyeHomuueckuil), 6uocgeprulii.

CBoiicTBa )KMBBIX CUCTEM. Y POBHHM OpPraHU3alliy )KMBOTO

11P2;
JIP4.1-43,JIP 8- 8.9

Tema 3. XuMHUYeCKHI1 COCTAB U CTPOEHUE KJIETKH.

Conepxanne: XMMHYECKUH COCTaB KIETKH. XHMHUYECKUE dIEMEHTBI: MAKPOIJIEMEHThI, MHKPOJIEMEHTHL. Bosia 1 MuHepaibHbIe
BEIIECTBA.

OyHKIUH BOAB 1 MUHEPATHHBIX BelIecTB B kieTke. [Toxnepkanue ocMOTHIECKOTo OanaHca.

benku. CocraB M cTpoeHHe OENKOB. AMHHOKHCIOTHL — MOHOMEpHI OenkoB. He3amMeHHMMble U 3aMEHHMblE aMHHOKHCIOTEL
AMMHOKHCIIOTHBIH COCTaB. YPOBHHM CTPYKTYpbI O€IIKOBOH MOJEKyJbl (I€pBUYHAs, BTOPUYHAs, TPETUYHAS U YETBEPTUYHAS
CTpyKTypa). XHMHUecKue CBOHCTBa OenKkoB. bronornyeckue GpyHKIMU GENKOB.

DepmeHTsl — Ounosornyeckue KaramuzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIH LEHTp, CyOCTpaTHas CIEHU(QUIHOCTD.
Kodepmentsr. Butamunbl. OTamanst GepMEHTOB OT HEOPraHMIECKUX KAaTaIu3aTOPOB.

YreBonsl: MOHOCaXapuabl (TII0K03a, pud03a 1 e30KCHpHO03a), AUCAXapHUABI (Caxapo3a, JTaKT03a) U MONHCcaXapyuabl (KpaxMal,
TIIMKOTeH, IIeJUToNI03a). bronormyeckue GpyHKINH yTIIeBOIOB.

Jlunuaer: Tpurnuuepuasl, ¢docdonunuasl, crepouasl. ['uapodunbHO-rHApodoOHBIE cBoOiicTBa. buonormueckue ¢yHKINH
mununoB. CpaBHEHHE YII€BOAOB, OCIIKOB M IMIHAOB KAK HCTOYHUKOB YHEPTHH.

Hyxneunossie kucnorsl: JJTHK m PHK. Hykneotumel — MOHOMephl HyKIEHHOBBIX KucioT. Ctpoenwme nm ¢ynkimu JIHK.
Crpoenne u ¢yukiuun PHK. Bugst PHK. AT®: crpoenne u ¢ynkuuu.l{uronorus — nayka o xietke. Kierounast teopus —
IpHMep B3aUMOJICHCTBHS UeH U (aKTOB B HAYYHOM MO3HAHUH. MeTOobl H3ydeHUs KICTKH.

Kierka kxak menoctHas jxuBas cucrema. OONIHMe NPH3HAKM KIETOK: 3aMKHYTas HapykHas MemOpana, monekynsl JJHK kax
TeHEeTHYECKUif anmnapar, cucTeMa CHHTe3a Oenka.




THIIBI KJIETOK: 3yKapHOTHYECKasl M IpokapuoTnieckas. OCOOCHHOCTH CTPOCHHS NPOKAPUOTHYECKOM KiIeTku. Kierounas crenka
Oakrepuii. CTpoeHHe 3yKapHOTHUECKOH KieTKH. OCHOBHBIE OTJIMYHS PACTUTENBHOM, )KUBOTHOW ¥ TPUOHON KIICTKH.
TloBepXHOCTHBIE CTPYKTYPHI KIETOK — KIIETOYHAsI CTCHKA, TIIMKOKAINKC, HX QyHKIHH. [T1azmMaTnaeckas meMOpaHa, e€ cBoiicTBa
n ¢yukiuu. uronnasma n e€ opranounsl. OpHomemOpaHHble opraHouasl kierku: DIIC, ammapar ['oabmku, JTH30COMBL.
ITomyaBTOHOMHBIE OPraHOUAB! KI€TKU: MUTOXOHIPHH, MnacTHAbl. [IporcxoxaeHne MUTOXOHAPUI U miacTuy. Buasl miactua.
HemeMOpanHble OpraHOHIBI KIETKH: PHOOCOMEBI, KJICTOUHBIH IIEHTP, HEHTPHUONH, PECHHUKH, KIYTUKH. DyHKIMH OpraHON0B
KJIeTku. Brirouenus. Slnpo — perynstopHslil neHTp kietkd. CTpoeHue sapa: saepHas o00J0Yka, KapuoIuia3Ma, XpOMaTHH,
SIIPBIITKO. XpoMocoMbl. TpaHCHIOPT BEIIECTB B KIIETKE.

2. Knerounas teopusi. XuMHYECKHI COCTaB KJIETKU I1P2- ITP5
3. [TpakTuueckas padorta Nel. CpaBHeHHE CTPOCHHS KIETOK PACTCHHM, TPUOOB U JAP5.1-5.3
OakTepuii

Tema 4. ' KuznenesiTeJLHOCTh KIETKH.

Conepxanne: Oomen gewecms, uiu Memabonusm. Accumunsayus (niacmudeckuii 00MeH) u OUCCUMUTAYUS (IHepeemUYecKull
0bMeH) — 0ee cmOpoHbl eOuHo20 npoyecca memaboausma. Poib 3aK0HO8 coxpanenus éewjecme u SHepeuu 8 NOHUMAHUU
Memabonusma.

Tunbsl oOMeHa BeliecTB: aBTOTPOGHBIN U retepoTpodHbil. Poib hepMeHTOB B 0OMEHE BEIIECTB M MPEBPAICHHN dHEPTHU B
KJIETKe.

@ortocunTe3. CBeToBas M TeMHOBas (a3l GorocuHTe3a. Peakumu ¢ortocunTesa. IPdeKTHBHOCTE (OTOCHHTE3a. 3HAUCHUE
(doTocunTe3a U1t *KU3HU Ha 3emie. BnusHue ycnosuit cpenpl Ha GOTOCHHTE3 M CIIOCOOBI MOBBIICHUS €r0 MPOAYKTUBHOCTH Y
KyJIbTYPHBIX PacTEHHIL.

XeMocuHTe3. XeMOCHHTE3HpYIOIIHe OakTepruy. 3HaUCHHE XEMOCHHTE3a [UIsl )KU3HHU Ha 3eMiie.

DHepreTnyeckuii 0OMeH B KieTke. PaclierieHHe BEIECTB, BBIACICHHE M aKKyMyJIHMPOBAHHE SHEPTHMM B KIETKE. OTarbl
JHepreTuueckoro oobmena. Inmkomms. BbpoxxeHme u ero Bumsl. KucmopogHoe oxucieHHe, WIM KJISTOYHOE IbIXAaHHUE.
OxucnurensHoe pocopunpoBanne. IPHEKTHBHOCTh SJHEPIETHIECKOT0 OOMEHa.

Peakimu matpudHoro cuaresa. ['exHernueckas unbopmarms u JIHK. Peamusanus reHetmdeckoit MHGOpMANUH B KIETKE.
T'enetnueckuil xox U ero cBoiicTBa. Tpamckpummms — Marpuunblii cunre3 PHK. Tpancmsmus — OmocunTe3 Oenka. DTarsl
tpaHcsanun. Kognposanne ammrokucnot. Pons pubocom B GnocunTese Genka.

Hexnemounvie ghopmor srcusnu — eupycwl. Mcmopus omxpeimus eupycoe (/.. Heanosckuil). Ocobennocmu cmpoenus u
JicusHenHvill yuka eupycos. bakrepuodaru. bomesHn pacTeHumil, JKHBOTHBIX H YeJIOBEKa, BBI3bIBAEMbIE BHpPyCaMH. Bupyc
nMMmyHoneduimTa yenoseka (BIIY) — Bo3oyaurens CIIM/{a. OGpaTHas TpaHCKPHUIIHKSA, peBepTasa U uHTerpasa. [Ipodpunakruka
pacnpoCTpaHeHHUs] BUPYCHBIX 3a00JICBaHUIA.

4. AccuMmIAIUSA U JUCCUMMIISIIIAS
5. [Tpaktudeckas padora No2. CpaBHeHHE TIPOIECCOB (POTOCHHTE3A U
XEMOCHHTE3a

I1P2, TIPS, 11P6;
JP5.1-53
JIP 6.1- 6.4

Tema 5. PazMHo:xeHUE U HHAUBUAYAJIBbHOC PA3BUTHE OPraHU3MOB

Conep:xanne: KieTouHbIil UK, YIIH )KU3HSHHBIH UK KiIeTkH. FHTepdaza n muto3. IIponeccsl, nporekaromye B HHTEpdase.
Peruukanus — peakius Marpuynoro cunrtesa JJHK. Ctpoenue xpomocom. XpoMOCOMHBIH Ha0Op — KapHOTHIL. JUIUIOUAHBIN 1
TaIUIONIHBI XPOMOCOMHBIC Ha0OOpBL. XpoMmaTuasl. lluTonormdeckue OCHOBBI Pa3MHOXKCHHS M WHIWBHAYAaIbHOTO DPa3BHTHS
OpTraHU3MOB.

Jenenue kiaetku — muto3. Ctagun murosa. IIponecchl, NPOUCXOAAIIME HAa Pa3HBIX CTAAMAX MHUTO3a. BHOIOrHMYecKui cMbICT
MHTO3a.

IIporpammupyemast THOENb KIETKH — allonTo3.

DopMbl pa3MHOKEHHS OPraHU3MOB: OecIionoe U 1ojoBoe. Buabl 6ecnosnoro pa3sMHOXKEHHS: A€IeHHE HaBOE, TIOYKOBAaHHUE OHO
U MHOTOKIICTOYHBIX, CIIOPOOOpa30BaHHE, BEreTATUBHOE PAa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHPOBAHHE OPraHH3MOB, €rO
3HAUCHHE JUISl CENCKINH.




IlonoBoe pasMHOXKEHHUE, €ro OTINYHUS OT OECIIoNoro.

Meiios. Cragum Mmeiio3a. IIpouecchl, npoucxonsuue Ha craausix merosa. [loBenenue xpomocom B meiose. Kpoccunrosep.
Buonorudecknii CMBICT ¥ 3HAUCHHUE Meio3a.

T'ameTorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Y JKMBOTHBIX. 110JI0BBIE jKeJIe3bl: CEMEHHHUKU M SMYHUKH. OOpa3oBaHue
U Pa3BUTHE IOJOBBIX KJIETOK — raMer (CrepMaro30ui, SiLeKIeTka) — crepmarorene3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
SIMIIEKIIETOK U criepMaTo30uoB. OmionoTBopenue. [lapreHoreHes.

WuauBunyanbHoe pa3BUTHE (OHTOreHe3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). JTambl SMOPHOHAIBHOTO Pa3BUTHUS Y
MO3BOHOYHBIX ~ JKMBOTHBIX:  JpOOJICHWE,  racTpyisiuus, opraHorene3.  IlocToMOpHOHanpHOE — pasBUTHE.  TuIbI
MOCTAMOPUOHATIBHOTO PA3BUTHS: MPSAMOE, HENpsMoe (IMYMHOYHOE). BimsHHME cpeibl Ha pa3BUTHE OPTraHU3MOB, (HaKTOPBHI,
CrIocOOHbIC BBI3BIBATH BPOXKIEHHbIE YPOJICTBA.

Pocr u pa3Butue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOSHUE CEMEHH, CTaJUU Pa3BUTHS.

6 [IpakTrueckas padbora Ne3. CpaBHEHHE MPOIECCOB MUTO3a U Mel03a 2 ITP1 - TIP10
7. JuddepennmpoBannbIii 3a4eT 2 JIP 3.5, JIP 5.1 -5.3
8. Koncynpranus 2 JIP 6.1- 6.4

1

HUTOI'O B1 CEMECTPE

1 kype, 2 cemecTp

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

Conepxanne: ITpenmer u 3aga4un reHeTHKU. cTopus pa3BUTHA TeHETHKH. PoNb OUTONOTMH U SMOPUONOTHH B CTAHOBICHHU
reHeTHKU. Bkiman poccmifckux M 3apyOeXHBIX y4YEHBIX B pa3BUTHE TIEHETHKH. MeTonbl T'eHEeTHKH (THOPUIONIOTMYeCKUid,
LUTOT€HETUYECKUH, MOJIEKYJIApHO-TeHeTUYeCKui). OCHOBHbIE TI'€HETHYEeCKHE TIOHATHA. ['eHeTHyeckas CHMBOJIMKA,
UCHOINIB3yeMas B CXeMaX CKPEIIUBAHHUIL.

3aKOHOMEPHOCTH HACJIe[OBaHWS IPU3HAKOB, ycTaHOBIeHHBbIe I. MennemneM. MoHOrHOpuaHOE CKpeIlMBaHUE. 3aKOH €IUHO-
00pa3ust THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBuino JOMHUHUPOBaHNUs. 3aKOH PACICIUICHHS IPU3HAKOB. [ HII0Te3a YHCTOTHI FaMeT.
TlonHoe 1 HeMOIHOE JOMUHUPOBAHHE.

JlurnbpunHoe CKpelmuBaHHEe. 3aKOH HE3aBHCHMOIO HACIENOBAaHUS IPHU3HAKOB. l{MTOreHeTHYeckne OCHOBBI IUTUOPHIHOTO
CKpeluBaHus. AHaIu3MUpylollee ckpelupanue. Mcnonb3oBanne aHaIM3UPYIONIEro CKpEIMBaHus Jlsl ONpeJieJIeHNs] TeHOTHIIa
ocobu.

CrerieHHOe HacleloBaHUe Npu3HaKoB. Pabora T. MopraHa 1o CLeIUIeHHOMY HacIeZOBaHUIO IeHOB. HapymieHne crerieHus
TEHOB B PE3yJIbTaTe KPOCCUHIOBEpA.

XpoMocoMHas! TEOPHS HACIEICTBEHHOCTHU. | eHeTHIeCKre KapThl.

T'enernka mona. XpoMOCOMHOE OHpeleNeHne Mona. AYTOCOMBI U IOJIOBBIE XPOMOCOMEL ['oMOramMeTHbIe M reTeporaMeTHBIS
opranu3Mbl. HaciieoBanue npu3HakoB, CLEMIEHHBIX C OJIOM.

M3meHunBOCTS. BHIBI H3MEHUYNBOCTH: HEHACIIEACTBCHHAS U HAaclleCTBEHHAs. POk cpesibl B HEHACIECACTBEHHOH H3MEHIUBOCTH.
XapakTepucTHKa MOAU(DUKAOHHON H3MEHUNBOCTH. BaprannoHHbIi psj ¥ BapuaroHHas kpuBasi. Hopma peakunu npu3Haka.
KonnuectBeHHBIE U KaueCTBEHHBIC IPU3HAKH U UX HOpMa peakuuu. CBOHCTBa MOAM(BHUKAIMOHHOH H3MEHYNBOCTH.
HacnencrBeHnasi, Wi reHOTUIINYECKAs, H3MEHIYHBOCTh. KoMOUHATHBHAS N3MEHYHBOCTH. Meiio3 B MOJIOBOI MpoLecC — OCHOBA
KOMOMHATHBHOI H3MEHYHBOCTH. MyTaloHHast I3MEeHUNBOCTh. Kitaccndukanys MyTanuii: reHHbIE, XPOMOCOMHEIE, TeHOMHBIE.
YactoTa ¥ NPUYUHBI MyTauuid. MyTtareHHsie GpakTopbl. 3aKOH FOMOJIOTHYECKHX PSOB B HACIEACTBEHHOH n3meHunBoctd H.U.
Basunosa. BHesiepHas HaCIeACTBEHHOCTh U H3MEHIUBOCTb.

T'enetnka uwenoeka. Kapuwormnm dvemoBexa. OCHOBHBIE METOABI T'CHETHKH 4YelIOBEKa: T'CHEATOIMYECKUil, OJIM3HEIOBBIH,
LUTOI€HETUYECKUH, OMOXUMHUYECKHH, MOJIEKYJIIpHO-TeHeTHYecKUii. COBPEMEHHOE OIpPE/IeNICHHEe T'€HOTHUIIA: MOJHOI€HOMHOE
CEKBEHUPOBAHUE, T'CHOTHIIMPOBAHUE, B TOM uyucie ¢ nomorubio [11[P-ananusa. HacnenctBeHHble 3a0osieBaHUs YelIOBEKa:
TeHHBIe OOJIe3HH, OOJIC3HM C HACIEICTBEHHOW IIPeApaclosIOKEHHOCThIO, XPOMOCOMHBIE Oone3Hu. ComarHdeckwe u
reHepatuBHble MyTanuu. CTBOJIOBbIC KiIeTKH. [IpUHIMIIBI 310pOBOro 00pasa >KM3HHU, JUArHOCTHKH, TPOMHIAKTHKH U JIEUCHHS
TeHEeTHYECKUX Oone3Hell. MenuKo-reHeTnueckoe KOHCYIbTUPOBaHUe. 3HAaUCHHE MEAUIUHCKON ICeHETHKHU B IIPEAOTBPAICHIN U
JICUCHUH TeHEeTHUECKHUX 3a00JIeBaHMIT YesloBeKa.

=)




9. OCHOBHBIC ITOHITHUS T€HETUKH. 3aKOHBI MeHaens. 2 TIP3, ITP6 — ITP10
10. | [Ipaktuueckas padora Ne4. PenieHue reHeTHYECKUX 3a1a4 2 2 JIP 8.1-8.9
11. | Ipaktuueckas padora Ne5. VM3yueHne n3MEHIHBOCTH. 2 2

2

Tema 7. Cesnexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Conep:xkanne: Ceneknus Kak HayKa M Ipolecc. 3apoXk/IeHUe CeIeKIUH 1 goMecTukanus. Yuyenue H.M. BaBunosa o nenrpax
MIPOUCXOXKICHUSI U MHOT000pasus KyJIbTypHBIX pacTeHUd. L[eHTphl MPOMCXOXIEHUS NOMAUIHUX >KUBOTHBIX. Copt, mopoxa,
ITamMMm.

COBpEMEHHBIE METOJbl CENEKIMU. MacCOBbI M WHIMBHUAYaJbHBIH OTOOPHI B CENEKIMU PACTEHUH M >KUBOTHBIX. OlLeHKa
9KCTepbepa. bim3kopoacTBeHHOE CKpenuBaHne — HHOpuAnHT. Yucras nuHus. CKpeliMBaHUe YMCTHIX JMHUN. ['eTepo3uc, win
rubpuanas cuna. HeponcTBeHHoe ckpemiuBanue — ayTOpuauur. OtnanéHHas ruOpuamsanus M e€ ycrexu. HMckyccTBeHHBII
MYyTareHe3 M MoJly4eHHe MOJUIUIOUI0B. JJOCTHKEHUS CEeKIIMY PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

BuotexHomorKs Kak OTpacib NPOW3BOJCTBA. 'eHHas MH)KeHepus. DTambl co3nanus pekoMmOuHanTHOM JJHK M TpaHcreHHbIX
opraHu3MoB. Kierounas wmkenepus. Kierounsle KynbTypbl. MHUKpOKIOHANIBEHOE pa3MHOXEHHE pacTeHHi. KionmpoBanme
BBICOKOIIPOTYKTUBHBIX CEJIbCKOXO35HCTBEHHBIX OPraHU3MOB. DKOJOrHYECKHe U dTH4eckue npobnembl. MO — reneTuyecku

Moz]mimunposal—mme OpraHu3Mbl.

12. | [Ipenmer u 3aaaun cenekuuu. COBpEMEHHBIE METOBI CEJIEKIIUH

I1P3, I1P4, IIP 6, ITP9;
JIP 6.3,JIP 8.1 - 8.9

Tema 8. DBosronoHHast OHOJIOTHS.

Conepxanne: IIpenocsUIKH BO3HUKHOBEHUS JBONIOIMOHHON TEOPHH. DBOIIOLHMOHHAS TEOPUS U €€ MeCTO B OHOJIOTUH.
BrnusiHue 3BOIIOLIMOHHOM TE€OpUH HA pa3BUTHE OUOJIOTHH U APYTUX HAYK.

CBuzeTensCcTBa 3BOMIONHN. [laneoHTom0rnuecKue: mocIe0BaTeIbHOCTD MOSBICHHS BHIOB B MaJCOHTOIOTMYCCKOH JICTOIHCH,
nepexonusie popMeL. bruoreorpadudeckue: cxoacTBo U pasnmane GayH u (GIop MaTepUKOB U OCTPOBOB.

DMOpPHOIOrHYECKHe: CXOACTBA M Pa3iMuds SMOPHOHOB pasHBIX BHAOB MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMHYECKHE!
TOMOJIOTHYHbIC, aHAJOTHYHBIC, PyAUMCHTapHBIC OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OHOXNMHYECKHE: CXOACTBO MEXaHH3MOB
HACJICACTBEHHOCTH U OCHOBHBIX MeTa0OJIMYECKHX ITyTel y BCEX OPraHU3MOB.

OposounoHHas Teopus Y. JlapBuna. IIpeanochliky BO3HMKHOBEHMS JapBUHM3MA. [IBHXKYILIME CHJIbI 3BOJIIOLIMU BHJOB IO
JapBuHy (M30BITOYHOE pa3MHOXKEHHE WP OTrPaHMYCHHOCTH PECYpCcOB, HEONpenenéHHas HW3MEHYMBOCTh, Oopnba 3a
CYIIECTBOBAaHHE, ECTECTBEHHBIN 0TOOD).

Cunrernyeckas Teopus 3Bosonuu (CTO) u e€ 0OCHOBHbBIE MOJIOKEHUS.

Muxkpossosrorust. [Tomyssiiys Kak SANHHUIE BUA U YBOJIOLUH.

JlBmxymye cmibl ((akTopsl) IBOJMIONMM BHIOB B IpHpoAe. MyTallMOHHEIH Ipomecc M KOMOHMHATHBHAS H3MEHYUBOCTb.
TlonysiuoHHbIe BOJIHBI U Ipeii¢ reHoB. M30msims u Murparus.

EcrecTBeHHbIIT 0TOOp — Hanpasstomuii paxtop 3BoronuH. POopMbI €CTECTBEHHOTO 0TOOpA.

IIpucnocoOIeHHOCTh OPraHU3MOB KaK pe3yJIbTat dBoyonud. [IpumMeps! nprucocobiennii y opranu3mMoB. ApoMopdo3bl U UIHO -
aJlanTayy.

Bun u Bunoo6pazosanue. Kpurepun Buga. OcHOBHbIE (OPMBI BUA000OPa30BaHU: Teorpaduueckoe, IKOI0rHIecKoe.
MaxkposBomonust.  Dopmbl  sBomonMY: (UIeTHYECKas, IUBEPIeHTHAs, KOHBEPIeHTHas, HapaulenbHas. HeoOparumocTs
3BOJIIOIIHH.

Iponcxoxk/eHne OT HeceMaIM3HPOBaHHBIX IpeAKoB. [Iporpeccupyromas crenranyu3alys. AJanTHBHAS paJHaliys.

13. | OcHoBHBIE NOJ0KEeHUs Teopun JlapBuHa

14. | IIpaktudeckas padora Ne6. M3ydeHue nprucrnoco0JICHHOCTH OPTraHU3MOB.

[\

ITP11 - ITIP18
JIP 8.1 - 8.9

Tema 9. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emiie
Couepmaﬂue: Z[OHay‘IHBIe TIPEACTABIICHUS O 3apOXKACHUUN JKU3HU. Hay‘IHLIe THUIIOTE3bl BO3HUKHOBCHUS JKU3HM Ha 3eMile:
abuoreHes u TTaHCIICpMUSI. Xumuueckast OBOJIFOITHS. AOGHOTEHHBIH CHHTE3 OPraHuYEeCKHX BEIIECTB W3 HECOPraHUYCCKHX.




OKCIEpUMEHTAIIBHOE TIOATBEPIKACHUE XUMUYECKOH 3Bosronny. HavyanbHble 3Tansl Guonorndeckoit somonuu. I'unoreza PHK-
mupa. PopMupoBaHHe MEOPaHHBIX CTPYKTYP M BOHUKHOBEHUE NPOTOKIETKHU. [lepBble KiieTku u ux 3Bomonusa. GopmupoBanue
OCHOBHBIX TPYII JXHUBBIX oOpraHu3MoB.PasButme »xm3Hm Ha 3emie o dpaM H nepuomaM. Karapxelt. Apxefickas u
npoTepo3oiickas dpbl. [lanmeosoiickas 3pa W €€ NEepUOABI: KEMOPHICKUH, OPIOBHUKCKHIL, CHIYpHHCKUH, IEBOHCKHIA,
KaMEHHOYTOJIbHBIH, TEPMCKHH.

Me3so3oiickas 3pa U €€ NepHoIbl: TPUACOBBIH, FOPCKUI, METIOBOM.

Kaiino3olickas 3pa 1 €€ nepuo/ipl: NajeoreHoBbli, HEOT€HOBBIM, AHTPOIIOT'€HOBBIH.

XapakTepuCTHKa KIMMaTa U Ie0JOrMYecKuX ImpoueccoB. OCHOBHBIC 3Tallbl YBOJIOLUM PACTUTENBHOIO M >KHBOTHOTO MHpA.
ApoMopdo35! y pacTeHHI! U )KUBOTHBIX. [10osBIICHUE, PaCIBET U BEIMHPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpraHMYEcKOro MHpa KakK OTpakeHHe I3BONONMH. OCHOBHBIC CHCTEMAaTHYECKHE IPYNIbI OPTraHU3MOB.DGom0yusl
uenosexa. Ammpononozcus Kax wnayka. Paseumue npedcmagnenuii o npoucxodcoenuu uenoeeka. Memoodvr uzyuenus
anmponozenesza. Cxoocmea u paznuyus yenosexka u scusomuwix. Cucmemamuieckoe nonodiceHue Yenioeexa.

JlBrmxyiue cuibl (akTopsl) aHTpororeHe3a. HaciencTBeHHass H3MEHYNBOCTh M €CTECTBEHHBIN 0TOOp. OOIecTBeHHbIH 00pa3
JKM3HH, U3TOTOBIICHHE OPYIHH TPYZa, MBILIIICHNE, PeUb.

OCHOBHBIC CTaIWH W BETBH DBOJIONHHU UeNOBEKa: aBcTpajonuTeky, Yemosek ymensiii, UYemnoBek mpsmoxopmsmuii, YemoBek
HeaHaepTanbckuii, YenoBek pa3ymHbIi. Haxomky HCKOMaeMBIX OCTATKOB, BpeMsl CYLIECTBOBAHHsI, 00JIACTh PACIPOCTPAHEHHS,
00BEM rOJIOBHOTO MO3ra, 00pa3 )KU3HH, OPYIHS.

YenoBeueckrue pachl. OCHOBHBIE OOJBIINE pachkl: €BPONECOHAHAS (CBpa3UiiCKas), HETPO-aBCTpAIOHIHAs (PKBaTOpHAIbHAsH),
MOHTOJION/IHAs (a3MaTCKO-aMepHKaHCKas). UepThl NPUCHOCOONCHHOCTH TpEeJCTAaBUTENCH 4YEeIOBEYECKMX pac K YCIOBHAM
cymecTBoBaHusl. EnuncTBO yenoBeueckux pac. Kputuka pacusma.

15. | Bo3HMKHOBEHUE U PA3BUTHE KU3HU Ha 3emiie

16. | IIpoucxosxxaeHue yeaoBeKa

ITP19 — I1P20
JP1.1-1.6,
JIP2.1-2.4,JIP 6.1- 6.4

Tema 10. Opranu3mbl 1 OKpYKawIIas cpeaa.

Conep:xkanue: Jkonoeus Kak Hayka. 3adayu u pasoenvl sxonoeuu. Memoodwl sKon02uteckux ucciedosanutl. IKono2uieckoe
MUPOBO33PEHIUE COBPEMEHHO20 HeN0BEKd.

Cpepl 00UTaHKST OPraHMU3MOB: BOJIHASI, HA3EMHO-BO3/YIIIHAS, [IOYBEHHAS, BHY TPHOPTaHU3MEHHAsI.

Okonornueckre ¢akropbl. Kiaccupukaius sKonoruueckux (akTopoB: abHOTHYECKHE, OHMOTHYECKHE M aHTPOIIOTCHHBIC.
JleiicTBHE DKOJIOTHYECCKHUX (haKTOPOB HA OPraHU3MBL.

Abuotnueckie (HakToOpsl: CBET, TEMIEpPaTypa, BIaKHOCTh. PDoTomeproausm. I[IprcmocoOiIeHns] OpraHu3MOB K IEHCTBHIO
abroTuyeckux (pakTopoB. bronormyeckue puTMBL.

Buortnueckue ¢akropel. Buapl OHOTHYECKHX B3aUMOICHCTBHIl: KOHKYPEHIHS, XHIIHHYECTBO, CHMOHO3 H €ro (OpMBL.
TlapazuTusm, Koomeparysi, MyTyali3M, KOMMEHCAIn3M (KBapTHPAHCTBO, HAXJICOHHYECTBO). AMEHCAIN3M, HEHTPAIHU3M.
3HayeHHe OMOTHYECKUX B3aHMOJACHCTBUM JUIS CYILECTBOBAHMUSI OPIaHU3MOB B IIPHPOJIHEIX COOOIIECTBAX.

DKONOrHYECKUE XapaKTePUCTHKU MOy i, OCHOBHBIC TTOKA3aTeNH MOMYJSILUH: YHCICHHOCTh, IUIOTHOCTh, POXKIAEMOCTD,
CMEPTHOCTb, TIPUPOCT, MUTpaIHsl. JIMHAMUKA YHCICHHOCTH MOMYILSIIUN 1 e€ PEeryJIsIHs.

17. | Ilpeamer 3K0a0ruu. DKOJOTHUECKUE PaKTOPbI

ITP11, ITP19, ITP20
JIP6.3,JIP7.1-7.6

Tema 11. CooOmiecTBa M 3K0JI0THYECKHE CHCTEMBI

Conepxanne: CooOUIECTBO OpraHn3MoB — OrorieH03. CTPyKTypbl OHOIIEHO3a: BUIOBAsI, IPOCTPAHCTBEHHAs, TpOdUUECKas
(mumieBast). Bunpl-nomunantsl. CBsi3u B GHOLeHO3E.

Dkonoruyeckue cucremsl (3kocucremsl). [Tonstue 06 sxocucreme u GuoreoreHoze. @yHKIMOHATBHBIE KOMIIOHEHTHI
9KOCHCTEMBI: IIPO/IyI[EHTHI, KOHCYMEHTBI, peAyLeHThl. KpyroBOpoT BEIECTB 1 MOTOK SHEPTHHU B 9KOcHCTeMe. Tpoduueckie
(numieBsle) ypoBHH dKocHcTeMbl. [Tnmessle ey u ceti. OCHOBHEIE ITOKa3aTeN! 9KOCUCTEMBI: Onomacca, IpOIyKIHsL.
DKOJOrn4ecKre MUPaMUIbL: NPOIYKIMHU, YUCICHHOCTH, OnoMacchl. CBOMCTBA 3KOCUCTEM: yCTOHYMBOCTh, CAMOPETYJIALIMS,
passutue. Cykueccus.

IIpupoiHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCUCTEMA XBOHHOIO MIIM HIMPOKOJIIMCTBEHHOTI'O JIeca.




AHTpOIOreHHbIE SKOCHCTEMBL. ATPO3KOCUCTEMBI. Y pO03KoCHCTEMBL. broornueckoe n X034iCTBEHHOE 3HAYEHUE
arpodKOCUCTEM U yPOOIKOCHCTEM.

buopasnoobpasnue xak dakTop ycroiunBocT skocucteM. CoxpaHeHHe OHOIOrHYecKOro pasHoobpasus Ha 3emie.

VYuenne B.1. BepHasckoro o 6nochepe. I'panuiisl, cocraB n cTpykTypa 6uocdepsl. JKuBoe BemecTBo 1 ero (GpyHKIHH.
OcobenHocTr Onocdepsl Kak rinodaabHON 3KocucTeMbl. JJuHamMu4yeckoe paBHOBECHE U 0OpaTHast cBsA3b B Ouocdepe.
KpyroBopoTs! BenecTB 1 OHOre0XUMUYECKIE IIUKIIBI DIEMEHTOB (YIIeposa, a30Ta). 30HaAIBHOCTE Onocdepsl. OCHOBHBIE
OUOMBI CymIm.

YenoeuecTBo B 6nochepe 3emin. AHTpornoreHHble u3MeHeHust B Ouocdepe. [o0abHbIe SKOIOrHYECKHE TPOOIEMBI.
CocymecTBOBaHNE IPHPOIKI M YenosedecTa. CoxpaHeHHe OMopa3sHO0Opasysa Kak 0CHOBA ycToifanBocTH 6nocdepsl. OcHOBa
PaLOHAIBHOTO YIIPaBIeHHs NPUPOAHBIMU PECYPCAMU U UX HCIIONb30BaHueE. JJoCTHKEHNs] OMOTIOTHH M OXpaHa MPUPOBI

18.

CTpyKTypa dKocucTeM. YueHue o ouocdepe

19.

Koncynprarms no Temam 2 cemectpa. KonrponpHas paborta

20.

Koncynpranus

TIP11- TTP20

JIP 6.1- 6.4, JIP 7.1 — 7.6,
JIP 8.7, JIP 6.3, JIP 7.1 —
7.6, 7IP 9

HUTOI'O BO 2 CEMECTPE

23

13

BCEI'O no npeamery

39

19

12

VP — ypok; 113 — npaktrueckue 3austusi; K — koncynpranun; CP — camocrosarensHas pabora
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