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COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puiocodueil, ITUKOM, ICTETUKON U MPaBOM.
Ponpb 6uonoruu B popMupoBaHUN COBPEMEHHON HAYYHON KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTobl MO3HAHMS KUBOM MPUPOII (HAOIIOIEHUE, SIKCIIEPUMEHT, OITMCAHUE,
U3MEpeHue, KiIaccupuKalus, MOJECTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX).

JdemoHcTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbmos, /. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOM MPUPOJIBD.

JlabopaTopHbIe M IpakTHYecKUe padoThbI:

[Tpaktuueckas padora Ne 1. «Mcrnonp3oBaHHe pa3IMYHBIX METOJOB IPHU
H3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cUCTEMBI U X OPTaHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CBoticTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIlui OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, IOIMYJIALHOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoIeHOTHYECKHiT), OnocepHBIi.

JdemoHcTpanum:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHU OpraHU3alUU
YKUBOW IPUPOIBD.

O6opynoBanue: moaenb MmoJiekyibl JIHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKUN COCTAB KIIETKHM. XHUMHUUYECKHE DJJIEMEHTHI: MaKpPOIJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bojia 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMHA BOABI M MHHEpaJbHBIX BewlecTB B Kierke. [logmepxanue
OCMOTHYECKOT0 OaaHca.

benku. CoctaB u crpoeHure OeaKoB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHrnMble 1 3aMEHUMbIE AMUHOKHUCIIOTHl. AMUHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIeKyJbl (TIEpBUYHAsl, BTOPHUYHAS, TpETUYHAs U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonornueckue
GyHKITUU OEITKOB.



depmenTsl — Onoaornueckue karaan3aTopsl. CTpoeHue GpepMeHTa: aKTUBHBIN
neHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Buramunsl. Otinuus
(dbepMEHTOB OT HEOPTaHUYECKUX KAaTaIu3aTOPOB.

YrieBoasl: MOHOCaxapu bl (TI0K03a, pru003a U 1e30KCUpr003a), Tucaxapuibl
(caxapo3a, JakTo3a) MW TOJHMcCaxapulbl (Kpaxmaj, TJIUKOTeH, IeJUII0JI03a).
buonornueckne pyHKIMHU yriaeBOAOB.

Jlunuael:  Tpurauuepunbl, Qocdomunuael, crepouasl. [ HapopuITBHO-
runpodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHHE
YTJI€BOOB, OEIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxkneunoseie xucmorel: JHK wn PHK. Hykmeornasr — MOHOMeEpBI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JIHK. Ctpoenune u ¢pynkiuun PHK.
Buasr PHK. AT®: ctpoenue u pyHKIUH.

[{utonorus — Hayka o kiieTke. Kiietounas teopus — npuMep B3aUMOIEHCTBUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. MeTO/1bl U3YUEHUS KIETKH.

Krnerka kak nenoctHas xuBas cucrema. OOmye npru3Haky KJIETOK: 3aMKHYyTast
Hapy>kHass MmemOpana, monekynsl JIHK kak renHermdeckuit ammapar, cucrema
cuHTE3a Oelnka.

Tunel KJIETOK: JyKapuoTHYecKas U Mpokapuoruyeckas. OcoOeHHOCTH
CTpPOEHHUS MpOKapuoTUYecKOM kieTku. Kierounas crenka Oakrtepuil. CTpoeHue
DYKApUOTUYECKOW KJIETKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >XUBOTHOU U
rpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MNIMKOKAIUKC, UX
¢bynkuuu. [Inazmaruueckas memOpana, e€ cBoiictBa U pyHkuuu. [{utomnasma u eé
opranousibl. OnHomemOpaHHble opraHouasl kietku: OIIC, ammapar ['onbmxu,
n30coMbl. [loyaBTOHOMHBIE OpPraHOWUIBl KJIETKU: MUTOXOHIPUHU, IUIACTUIBI.
[TpoucxokneHne MUTOXOHApUM u Tmactua. Buael mmactun. HememOpanHbie
OpraHOMJbl KJIETKU: PUOOCOMBI, KJIETOUHBIA WEHTP, LIEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIIMHA OPTraHOUJIOB KJIETKU. BrirroueHus.

SAnpo — perynatopHblil neHTp KieTku. CTpoeHue siapa: siepHas 000104Ka,
KapuoIuia3ma, XpOMaTHH, SAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Jwnarpammel: «PacripenesieHue XMuMAYECKHUX JIEMEHTOB B HEXKUBOW ITPUPOIE,
«Pacrnipenenenne XuMU4ECKUX 3JIEMEHTOB B dKUBOU IMPUPOIEN.

Tabmuupbr u cxembl: «llepuognueckass Tabnuia XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHune MOJIEKyYJIbl BOJIb», «brocuHTes Oenka», « CTpoeHrue MOJIEKYJIbl OeTKay,
«Ctpoenue ¢pepmenrta», «Hykmnennossie kucnorel. JJHK», «CtpoeHnne mMoyieKybl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOW KIIETKH,
«CtpoeHue pacTUTENbHOM KIETKU», «CTpOEHHE MPOKAPHUOTHUUECKON KIETKU,
«CTpoeHue sipa KIEeTKu», « YTiaeBoAb, «JIMnuasn».

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE Jisi IPOBEICHUS
HAOJIIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKpPONpPENnaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAITBHBIX KICTOK.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTamuTUYECKON AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMuIa3bl WU KaTalla3bl)y.

JlaGoparopnass pabotra No 2. «M3yueHue CTpOEHHUS KIETOK pacTEHUM,
KUBOTHBIX W OaKTEpHil MOJI MUKPOCKOMOM Ha TOTOBBIX MHUKpONpEmnaparax M HX
ONMCAHUEY.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeliecTB, Wi METa00au3M. ACCUMUIIALINS (TUTACTUYECKUI OOMEH) U
JUCCUMWISIUSA (PHEpreTuueckuidi oOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
meTabonu3ma. Posib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPTUU B TOHHWMaHUU
MeTabonu3Ma.

Tunbel oOMeHa BelEeCcTB: aBTOTPOQHBIN U reTepoTpodHbIi. Posib hepMeHTOB B
0oOMEHE BEILECTB U MPEBPAIICHUHN SHEPTUU B KIIETKE.

®dotocunrte3. CperoBas u TemHOBass (a3pl  (porocunreza. Peakuun
dboTocunTe3a. DPhekTUBHOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a IS KU3HU
Ha 3emuie. BausiHue ycnoBuii cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €TI0
MPOAYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3UPYIONNe OakTepuu. 3HAUYCHUE XEMOCUHTE3a IS
YKU3HU Ha 3emie.

OHepreTuueckuii oOMeH B KieTke. PaciiernsieHue BelECTB, BBIJICICHHE U
aKKyMYJIMPOBAHHE SHEPTUH B KIJIETKE. DTalbl JHEPreTUUECKOro oomeHa. [ mukonus.
bpoxxenne u ero Buubl. KucnoponHoe OKHCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe hochopunrpoBanue. IPPEKTUBHOCTh SIHEPTETUIECKOTO 0OMEHA.

Peakumm wmarpuunoro cumHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanus renermyeckod HHpOpMalnuM B KIETKe. ['@HETHYECKH KOJ M €ro
cBoiicTBa. Tpanckpunuus — Matpuunblii cuaTe3 PHK. Tpancnauus — OuocunTes
oenka. Otanbl TpaHcasauuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popMsbl ku3HU — BUpYChl. MicTopust oTkpsiTus Bupycos (. W.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS M SKM3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynonedunura yenoseka (BHUY) — Bo3Oymutens CIIN/a.



OOpaTtHast ~ TpaHCKpUIlUs, peBepraza W uHTerpasa. lIpodunaktuka
pacnpocTpaHeHHUsl BUPYCHBIX 3a00JICBaHUM.

JdeMoHcTpauuu:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsszes.

Tabmuiel U cxembl: «Tunbl nutanusy, «Metaboauzm», «MUTOXOHIPUSY,
«OHepreTuyeckuii oOMeH», «Xioporutacty, «DorocunTe3», «Ctpoenne JIHKY,
«CTtpoeHue U QyHKIIMOHUpOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnueckuit Kom,
«Bupycw», «bakrepuodarn», «Ctpoenre u xku3HeHHbIH Uk Bupyca CIIN]a,
oakTepuodaray, «Pemnmukarms JHK».

Oo6opynoBanue: monenu-anmmkanuun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enka», «CTpoeHUE KIETKN», Mojelb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBHUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KierouHblii UK, WM SKU3HEHHBIM LUK KiIeTku. MuTepdaza u MuTos.
[Ipormecchl, mpoTekatomue B uHTepdaze. Pernukanus — peakius MaTpUYHOIO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIM HaOOp — KapHOTHIL
JIumuionHeli W TAlUIOWJHBIE ~ XpOMOCOMHBIE  HAOOphl.  XpOMaTHUJBI.
[{uTonornueckue OCHOBBI PA3MHOXKEHHUS W  MHAUMBHUIYAJbHOIO  Pa3BUTHSA
OPTraHU3MOB.

Henenune kinetkn — muto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasuye Ha
pPa3HbIX CTAAUAX MUTO3a. BHOTOrMYeCcKuii CMBICT MUTO3A.

[Tporpammupyemasi rubenb KIETKU — aromnTo3.

®dopMbl pa3sMHOKEHHSI OPraHU3MOB: OecIioyioe U mosioBoe. Bubl 6ecrnosnoro
Pa3MHOXKEHUA: JICJICHUE HAJABOE, IIOYKOBAHUE OJHO- M MHOTIOKJIETOYHBIX,
CropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXeHUE. VIcCKyccTBEHHOE KJIOHMPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE I CEIEKIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTINYUS OT OECTIOIOTO.

Meito3. Cragum Mmeito3a. IIporecchl, NpoucxXoadiive Ha CTaausax Menosa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonmormyeckuii CMbICT U
3HA4YECHUE MEH03a.

['ametorenes — mporecc 0O0pa3oBaHUsI TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble >kene3bl: CEeMEHHUKM U SUYHUKUA. OOpa3oBaHHE M Pa3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaTo30u]l, SHUIEKIIeTKa) — CHepMaToOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpOCHMS SMIEKIETOK W crepmMaTo3ougoB. OTIUI0I0TBOpPEHUE.
[TapTenorenes.

WunuBuayanbHoe pasBuThe (OHTOTeHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJieHue, racTpyisiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3zBuTHE. THUIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BHUTHS: TPSAMOE, HEmpsMoe (IMUYMHOYHOE). BrmsHue



Cpenbl Ha Pa3BUTHE OPTAaHU3MOB, (AKTOPHI, CIIOCOOHBIC BBI3BHIBATH BPOXKIEHHBIC
yYpOJICTBa.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHUSA: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdemoHcTpanum:

Tabmuupr u cxembl: «DopMbl pa3MHOKEHHS OpPraHU3MOBY», «/[BoliHOE
OIUIOJIOTBOPEHHUE y [BETKOBBIX pacTeHU», «BereraTtnuBHOe pa3MHOXKEHHUE
pacteHui», «Jlenenne xknetku Oaktepuii», «CTpOeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsii mukm», «Permmukanus JTHK», «Mutosy,
«Mernosy, «IIpssmoe u HenpsiMoe pa3BuTHE», «['aMeTOreHe3 y MICKONUTAOIINX U
yenoBeka», « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOII, MHUKPOIIPENApaThl «Cnepmaro3ounbl
MJIEKOIIUTAIOLIEro», «SiuekneTka miuekonuraroumero», «Kapuoknnes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuiuKanusa «J/lejieHue KIEeTKW», MOJEIb
JTHK, monens Metada3HON XPOMOCOMBI.

JlaGopaTopHble U NpakTHYeCKHEe PadoThI:

Jlabopatopnass pabora Ne 3. «HaOmiomeHue MuTO3a B KIETKAX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpPOECHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacjieicCTBEHHOCTh 1 M3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3agaun reHetuku. Mcropus pa3Buths reHeTUKU. Poibp nuronoruu
U HSMOPHUOJIOTUU B CTAHOBJICHMHM TEHETUKH. BKiaj poCCHUUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKU. MeTOJIbl TEHETUKH (TUOPUIO0JIOrMYEeCKU,
HUTOT€HETUYECKUH, MOJNEKYISIpHO-TeHEeTH4YeCKUii). (OCHOBHBIE TI'€HETHYECKHUE
noHsATUs. ['eHeTnueckas CUMBOJIMKA, UCIIOJb3yeMasi B CXeMaX CKPEIIMBaHUIA.

3aKOHOMEpPHOCTHU HacJleI0BaHUsl MPU3HAKOB, YCTAHOBIICHHbIE . Menaenem.
MonorubpuiHoe CKpellMBaHue. 3aKOH €AUHO-00pa3usi TUOpPUIOB TEPBOIO
nokojeHud. [IpaBuino qomMmuHUpoBaHus. 3aKOH pacIICIUICHUs TPU3HAKOB. [ unore3a
YUCTOTHI raMeT. [1omHOe ¥ HenoJIHOEe TOMUHHUPOBAHUE.

JHuruOpugHoe  cKkpemuBaHue. 3aKOH  HE3aBUCHMMOIO  HacleJOBaHUSs
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBaHUS.
AHanu3upyolee ckpenpanue. Fcrnonp30Banne aHaIu3upPyOLIETro CKPEIUBaHUS
JUISL OTIPEICIICHHS TCHOTHIIA OCOOH.

Cuernnennoe HacnegoBaHue npusHakoB. Pabora T. Moprana 1o cuerieHHOMY
HacJEJOBAaHUIO reHOB. HapylieHue clienieHus reHoB B pe3yJIbTaTe KpOCCUHIOBEpA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYeCKue KapThl.



['enernka mosia. XpoOMOCOMHOE OMNpPEAEIEHUE MOoJIa. AyTOCOMBI U TOJIOBBIE
XpoMocoMBl. ['omoramernsle W rereporaMeTrHele OpraHus3mbl. HacienoBanue
IIPU3HAKOB, CLETICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHibl K3MEHYMBOCTHU: HEHACICICTBEHHAS Y HACJIEACTBEHHAS.
Posp  cpemnpl B HEHACHEACTBEHHOM  U3MEHUMBOCTH.  XapaKTEPUCTUKA
MOIU(PUKANMOHHON N3MEHUYNBOCTU. BapranyoHHbBIN psifi ¥ BapualliOHHAsT KpHUBasl.
Hopma peakunu npusHaka. KonuyecTBeHHbIE M KaYECTBEHHBIE NPU3HAKU U HX
HOpMa peakinu. CBoiCTBA MOAU(PUKALIMOHHON U3MEHUYHUBOCTH.

HacnencrtBeHHasi, WM TE€HOTUIIMYECKas, W3MEHUYMBOCTh. KoMOWHATHBHas
U3MEHYMBOCTh. Meio3 W TOJIOBOM TMpolecc — OCHOBa KOMOWHATHBHOMU
U3MEHUYMBOCTU. MyTalmoHHasi U3BMEeHUMBOCTh. Kitaccudukanust MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ MpU4HHBI MyTaluid. MyTareHHbie (GaKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaclieAcTBEHHOM n3menunBoctu H. M. BaBuiiosa.

BhesnepHast HacIeACTBEHHOCTh U U3MEHYUBOCT.

['eneruka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI T€HETHKH
YyeJIOBEKa: T€HEeaJIOTHYSCKNM, OJM3HEI[OBBIM, IIMTOTCHETHYECKHUH, OMOXMMHYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH. CoBpemeHHOE ONpeIeJICHHUE reHOTHUNA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIE C MOMOIIBIO
[T11[P-anamm3a. HacmencTtBennnie 3a0oJjieBaHUS 4YeJIOBEKAa: T'€HHBIC OOJIC3HHU,
00JIE3HH C HACJEICTBEHHOW MPEIPacloOKEHHOCTHIO, XPOMOCOMHBIE OOJIC3HHU.
CoMarnueckue M reHepaTuBHble MyTanuud. CTBOJOBBIE KIETKH. [IpuHUUIIBI
310pOBOro 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0ose3Held. MenuKo-reHeTUYECKOE KOHCYJIbTUPOBAHHME. 3HAYEHUE MEAMIIMHCKON
TEHETUKU B MPEJOTBPALICHUH U JICYEHUU T€HETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuiios.

Ta6nuirel U cxembl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €0 [IUTOTCHETUYECKast
OCHOBa», «3aKOH PaCLICIIJICHUS U €T0 IUTON€HETUYECKasi OCHOBA», «3aKOH YHCTOThI
rameT», «Jlurubpunnoe ckpemubanuey, «llutomornyeckre 0CHOBBI AUTUOPUIHOTO
CKpeluBaHuss», «Meio3», «B3anmoericTBue aluleabHbIX T€HOBY, «I eHeThnueckue
KapThl PACTCHUH, )KUBOTHBIX U 4elioBeKa», «l eHeTnka momnay», «3aKOHOMEPHOCTH
HACJIEIOBAHUsI, CIEIJICHHOTO C MOJIOM», «KapuOTHUIIBI 4eloBE€Ka W >KHUBOTHBIXY,
«Buasl m3meHunBoCcTH», «MoaudukamonHas W3MEHYUBOCTHY», «HacnemoBanwme
pesyc-baktopay, «I'eHeTuka rpynn KpoBu», «MyTallnOHHAs U3MEHUYUBOCTDY.

O6opynoBanue: Mojaenu-anmuInKauud «MOHOTHOPUIHOE CKpEIIMBAaHUEY,
«Henonnoe nomunupoBaHuey, «Jlurubpugnoe ckpenuBanuey, «llepexpéct
XPOMOCOM», MUKPOCKOIT 1 MUKpoTIpenapaT «Jpo3odunay (Hopma, MyTaruu OpMbl
KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOI.



JlaGopaTopHble M NpakTHYecKue padoThbl:

Jlabopatopnas pabota Ne 5. «M3ydenuwe pe3yiabTaTOB MOHOTHOPUAHOTO W
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(UIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas padota Ne 6. «3yuenue MoaupuKarmoHHON U3MEHYHBOCTH,
IIOCTPOEHHUE BApUALMOHHOIO Psifia ¥ BApUALIMOHHON KPUBOY.

JlaGopartopnast padora Ne 7. «AHanu3 MyTanuii y npo30(uisl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Tpaktuueckass pabora Ne 2. «CocraBieHWe U aHaIU3 POAOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkunst opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenexuysi Kak Hayka M Ipolecc. 3apOXKICHUE CEJIIEKUUU U JOMECTHUKALUS.
VYyenue H. U. BaBuiiosa o 1ieHTpax mpoucXoxAeHUS 1 MHOT000pa3us KyJIbTypPHBIX
pactenunil. LIeHTpbl NpOUCX0XKAEHUS JOMAITHUX KUBOTHBIX. COPT, MOPOJIa, IITAMM.

CoBpeMeHHbIe METO/IbI CeleKUnU. MaccoBbI 1 MHAMBUIYAJIbHBIA OTOOPHI B
CEJICKIMH pPACTeHUM U KUBOTHBIX. OIIEHKa JKCTepbepa. bIM3KOPOJICTBEHHOE
cKpemiuBaHue — UHOpuauHr. Yucrtas nuHusA. CKpellMBaHME YMCTHIX JIMHUM.
['erepo3uc, wiu rubpunnas cuia. HepoacTBeHHOE CKpellMBaHWEe — ayTOPUIMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MIcKkycCTBEHHbBIN MyTareHes 1 NoJiy4eHue
MOJIMIUIOUIOB. JIOCTHKEHNS CEJIEKINN PACTEHHM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonmorus kak OTpaciab NPOU3BOACTBA. ['€HHas WH)KEHepHs. OTallbl
co3nanusi pexomOmHanTHOM JIHK wu Ttpancrennsix opranmsmoB. Krertounas
uHxeHepus. Kierounbsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okonornyecknue W dTHYeckue  mpobimembl. [MO  —  TeHETHYecKu
MOIU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpers: H. 1. BaBuios, 1. B. Muuypun, I'. JI. Kapneyenko, M. @.
HBaHOB.

Tabnuipl U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoabl q1oMamHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pacrenumity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ®. MiBanoBay,
«Ilomumnongus», «OObekThl OHOTEXHOJNOTHNY, «KileTouHble KynbTypel U
KJIOHUpOBaHHe», « KoHCTpynpoBaHue U MEpeHOC TEHOB, XPOMOCOMY.

O6opynoBanue: MyJIsKH TUIOZOB H KOPHETIIIONOB JUKHUX (DOPM H KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CebCKOX03HCTBEHHBIC PACTCHUS.

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

Okckypcuss «OCHOBHBIE METOJIBI M JIOCTHXKEHHUS CEJEKIMM PACTCHUUA H
KABOTHBIX (Ha CEJICKIIUOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,



COpPTOUCIIBITATENIbHBIA  y4aCTOK, B TEIIMYHOE XO3SICTBO, J1a0OpaTOPHUIO
arpOyYHHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIHOHHAST OHOJIOTHS.

[IpennochbIku BO3HUKHOBEHHUSI JBOJIOIMOHHOW TEOPUHU. IBOJIKOLMOHHAA
Teopusi M €€ MecTo B OMonOoruu. BrnusHue 3BOJIOINUMOHHON TEOpPUM HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenscTBa dBOJOLMU. [laneoHToNMOrMUECKHE: MMOCIEAO0BATEIBHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMUCH, MEePEeXOaHble (HOPMBI.
buoreorpadguyeckue: cxocTBO U pazinuue GayH u GJaop MaTEpPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA W PA3IUYMUs SMOPHOHOB PpAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTMYHBIC, aHAJIOIMYHBbIE,
pYIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MyTed Yy Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. IIpeanochbliku BO3HUKHOBEHUS
JapBUHMU3Ma. JIBWXKyIIME CHUJIbl 3BOJIONUU BUJIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEONPENEIEHHAS] M3MEHUYUBOCTD,
O0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosroluu (CTO) u e€ 0OCHOBHBIE MOJOKEHHUS.

MukposBosnronus. [Tonynsauus kak eqMHUNA BUIA U 3BOJIIOLIMH.

JBroxymue cuibl ((pakTopbl) 3BOJIOLMKM BUAOB B Npupojae. MyTallmoOHHBINA
npolecc M KOMOWHATHBHAs W3MEHYMBOCTb. [lOMyNsLIMOHHBIE BOMHBI M Jpeud
reHoB. M30s1us 1 MUrpanus.

EctecTBeHHbIl 0TOOp — HampaBisOmMi  Qakrop 3Boaouud. DPOpMbI
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BodoUUU. [Ipumepsr
IpUCIOCOOJIEHH y OpraHu3MoB. ApoMop(d03bl U UIUO-aAANTALMH.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

Maxkpospomtorusi.  Dopmbl  3BosouMu:  (uUIeTHYECKas, JUBEpreHTHas,
KOHBEpreHTHasi, napasuienbHas. HeoOpatuMocTs 3BOIOIUY.

[TpoucxoxieHne OT HecleuUanTu3upOoBaHHbIX MpenkoB. IIporpeccupyromas
cnenuanu3anrsa. AJanTUBHAs paguanus.

JdeMoHcTpanuu:

[Toptpetsl: K. JIunueit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, @. Mronnep, A. H. Ceepuos.



Tabmuupl u cxemsl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie», «3apoAbIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OoppOBI  3a
cymectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOroo06pasue COpTOB PACTEHHIN,
«MHorooOpasue  mopoa  KHUBOTHbIX»,  «llomymsuum»,  «MyTanuonHas
U3MEHUYUBOCTE», «ApoMopdo3b», «Uamoamantaumm», «OO0mas aereHepaunus,
«/IBmkymue cunel 3Boouun», «Kapra-cxema wapmpyra mnyremectBuas Y.
HNapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocobIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTMUECKOE BUI000PA30BAHKE.

OOopynoBaHue: KOJUJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
HA0Op IUIOMOB M CeMsH, KoyuteKius «[Ipumepsl 3amUTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIC HAIPaBICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpOoeHHE roJIOBHOTO MO3ra IIO3BOHOYHBIXY.

buoreorpajpuyeckas kapra wmupa, KojulekKuus «PopMbl COXPaHHOCTH
VCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wmonenb anmummkanus «llepexpécr
XpPOMOCOMY, BIIayKHbIE Ipenapatsl «PazButrne Hacekomoro», «PazBurture JIArymKkmy,
Mukponpenapar «/pozoduna» (Hopma, MmyTanuu GopMbI KPbUIHEB U OKPACKH TEJA).

JlaGopaTopHble U NpakTHYeCKHE PadoThI:

JlaGoparopuas padotra Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOrHIECKOMY
KPUTEPHUIO).

Jlaboparopnas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOT'O XapAKTEPa».

Tema 2. Bo3HUKHOBeHME U pa3BUTHE sKU3HM Ha 3em.ie.

JloHaydHble TpPEACTABICHUS O 3apOXKICHHM XW3HU. HaydHble ruUmoressl
BO3HMKHOBEHHUSl >KM3HM Ha 3emiie: aOuOreHe3 M NaHclepMus. XUMHUYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHUHTE3 OpPraHMYEeCKHX BEIIECTB U3 HEOPraHWYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKACHNE XUMUYECKON IBOMIOINH. HayanbHbIe Tanbl
ouosorndeckoi sBosroruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. lIepBbIE KIIETKM M HMX DSBOJIOLUSL.
®opMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie mo spam M nepuojam. Karapxeil. Apxeickas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ mnepuoabl: KEeMOPUUCKUIA,
OPJOBUKCKUH, CUIIYPUNUCKUN, TEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3o0301cKas 3pa U €€ NepruoAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo30iickass »pa W €€ mNepuoAbl: MNaJICOTCHOBBIA, HEOICHOBBIM,
AHTPOITOr€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJOornyecKux MporeccoB. OCHOBHBIE 3Tallbl
SBOJIIOLMU PACTUTENBHOTO M >KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUM u
KUBOTHBIX. [losiBIEHME, pacBET U BBIMUPAHUE TPYIIT KUBBIX OPraHU3MOB.



CucremMa OpPraHMYECKOrO0 MHUpa KaK OTpakeHue »3Boiatound. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIIBI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBiieHHil o
IPOUCXOXKJIEHUH uYeJoBeKka. Meroabsl u3ydeHHsl aHTpororesesa. CxoicTBa u
pa3nuyuMs 4eI0BeKa U KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YeTIOBEKa.

JBwxymiue cuibl (pakTopbl) aHTponiorenesa. HacnencTseHHas "3MEHUYUBOCTD
U ecTecTBeHHbI 0TOOp. OOIIEeCTBeHHbIN 00pa3 KU3HU, MU3TOTOBICHUE OPYIUi
TPYyJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIMM ¥ BETBU 3BOJIIOLIMU YEJIOBEKA: ABCTPATIONUTEKH, HelOBEK
yMmeneli, Yenosek mnpsamoxomamui, YenoBek Heanaepranbckui, Yenosek
pazymHblii. Haxonku wncKomaeMmbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHSA, 001acThb
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoBeueckue packl. OCHOBHBIE  OOJbIIME  pachl:  €BPONEOUHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBAaTOpUaAlbHAs),  MOHTOJOUIHAsS
(asmaTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTAaBUTEIEH
YEJIOBEYECKUX Pac K YCIOBHUAM CYIIECTBOBAHMS. EJIMHCTBO 4YEIOBEYECKUX pac.
Kpuruka pacusma.

JdemoHcTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilacrep, A. . Onapun, C. Mumuiep, I'. FOpu, Y.
JapBuH.

Tabmuiel 1 cxembl: «Bo3nukHoBeHne ColHEUHOH cHCTEeMbl», «Pa3Buthe
OpraHnueckoro wmupa», «PacrturenpbHas KieTka», «KUBOTHas  KIETKay,
«IIpokapnornueckas kierka», «CoOBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHpPaAy,
«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHUSA YEJIOBEKa U YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa [MaJCOHTOJIOTHUYECKUX  HAaXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJOBEKa», «JlpeBHenmue moam», «/IpesHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HeII0BEeUEeCKue pacoly.

O6opynoBanue:  Mmymsiku  «I[Ipoucxoxnenne — denoBeka»  (OFOCTHI
aBCTPAJIONIUTEKA, MUTEKAHTPOINA, HEaHAEPTadblld, KPOMAHbOHILA), CIENKH WU
U300pakeHHUsI KaMEHHBIX OpYAMHM MEepBOOBITHOTO YeioBeKa (KaMHH-YOIIIEPHI,
pyOuna, ckpebia), TeoxpoHoJorMueckass Tabnuna, Kojulekuus «Dopmel
COXPaHHOCTH MCKOIIAEMbIX JKUBOTHBIX M PACTEHUI.

JlabopaTopHbIe M IpaKkTHYeCcKUe padoThbI:

[Tpaktrueckas padora Ne 1. «l3ydenne nckomaemMbIXx OCTaTKOB PAaCTEHUN U
YKUBOTHBIX B KOJUIEKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBEAUECKUI My3eil).

Tema 3. Opranu3msl M OKpYysKamoas cpeaa.



DKOJIOTHSI KaK HayKa. 3aJauM U pa3iesbl 3KOJIOTMH. MeTOIbl SKOJIOTHYECKUX
UCCJIEIOBAHUI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpeabl oOuTaHusi OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okosornueckue (aktopel. Knaccupukanuss 3KojJI0rMueckuxX (akTOpoOB:
abuoTnueckue, OMOTHYECKHME M aHTPOMOreHHbIEe. JleliCTBHE HSKOJIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIlEpaTypa, BIaXHOCTb. DOTONEPUOIN3M.
[Tpucniocobnenust  OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonornyeckne puTMBl.

buotnyeckue dhakTopsl. Bunbl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHITHS,
XHUIHUYECTBO, cuMOMo03 u ero ¢opmel. Ilapasutusm, koomepauus, MyTyalusM,
KOMMEHCANIM3M (KBapTHUPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HaueHHe OMOTMYECKHUX B3aUMOJECUCTBUUI JUIsl CYIIECTBOBAHMS OpPraHU3MOB B
MPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApaKTEPUCTUKU nomyjsaund. OCHOBHBIE IOKa3aTENH
NONYJISIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[nHaMyka 4ucIeHHOCTH MOMYJISIUKA U €€ PeryIsus.

JdemoHcTpanum:

[Toptpetsr: A. 'ymbGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmunsl u cxembl: kapra «lIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUSA
opranu3sMoBy», «®oronepuoguzm», «llonynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISAUUU UHPY30puu-Ty Penbkn», «[Iumesbie nenm».

JlaGopaTopHble ¥ NpakTHYecKue padoThl:

Jlabopatopnas padorta Ne 3. «Mopdonorndeckne 0COOEHHOCTH PAaCTEHUN U3
Pa3HBIX MECT OOUTaHUS.

JlabopatopHas pabora Ne 4. «BinusiHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[TpakTuueckas padora Ne 2. «IlocyéT mIOTHOCTH NOMYJISUMKA Pa3HbIX BUIOB
pPacTEHUI.

Tema 4. CooOmiecTBa M 3K0JI0rMYECKHE CHCTEMBI.

CooOmiecTtBo opranu3smMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momuHantel. CBs3u B
OHOLIEHO3E.

Okonoruyeckue cucrembl (dKocuctembl). [lonsitTue 00 »sKocucTeme W
ouoreornieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTBI JKOCHCTEMbBI: MPOIYILIECHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U MOTOK YHEPTUU B SKOCHUCTEME.
Tpoduueckue (muieBbie) ypoBHU 3KocucTeMbl. [IummeBsie nenu u cetu. OCHOBHBIE
MOKa3aTeJIM 3KOCHUCTEMBl: Ouomacca, NPOAYKUMS. DKOJIOTMYECKHE MHUPAMUJbIL:



NPOAYKIMH, YHCICHHOCTH, Ouomacchl. CBONCTBA SKOCUCTEM: YCTOWYUBOCTb,
caMoperyJsinus, pazputrue. Cykieccusl.

[IpuponHble PKOCUCTEMBL. DKOCUCTEMBI 03€P M PEK. DKOCUCTEMA XBOWHOIO
WJIU IIUPOKOJIUCTBEHHOTO JIECa.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buonorudeckoe u x035HCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U yPOOIKOCUCTEM.

buopasznooOpaszue kak Qakrop ycroitunBoctu sKocucteM. CoxpaHeHHUE
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['paHulibl, coctaB u CTpyKTypa
onocheprr. XKuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMochepsl Kak
I00aJbHONW DKOCHCTEMBI. J[MHaMmuueckoe paBHOBecMe H oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOr€OXMMHUYECKUE IIUKIIBI 3JIEMEHTOB (yTiepo/ia,
a3oTa). 30HAIbHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YemosedyecTBO B Onochepe 3emau. AHTPOTIOTEHHBIE U3MEHEHHS B Orocdepe.
['moGanbHBIE 2KOIOTHYECKUE TPOOIISMBL.

CocyuiecTBoBaHME MPUPOIBI U yenoBedecTBa. CoxpaHeHue OuopaznooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OcCHOBa paluuMOHAIBHOIO YIPaBICHUS
MPUPOJIHBIMU PeCypcaMu U WX UCIOJIb30BaHUE. JlOCTIKEHUST OMOJIOTHU U OXpaHa
PUPOJIBI.

JdeMoHcTpanuu:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuaackuii.

Tabmuupbl u cxemsl: «llumesbie nenu», «bUoLEHO3: cOCTaB U CTPYKTypay,
«IIpuponmnbie coolmiecTBay, «llemn mmTanmsy, «IKoJOTHUECKAs] TUPAMUIAY,
«buocdepa u yenoBek», «IKOcUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOWHOTO  Jeca», «buoneHo3d Bomoéma», «ArpoueHo3», «lIpumepHbie
aHTPOIIOTEHHbIE BO3/ICHCTBUS Ha IPUPOAY», « BaxkHelIne NICTOUHHUKY 3arpsi3HEHUS
BO3/lyXa M TPYHTOBBIX BOJ», «[louBa — BakHeHIas cocTapisomas ouochepnn»,
«@aktopel  gerpagauuu  nouB», «llapHukoBeii  3pdexT», «DakTopsI
PaIMOAaKTUBHOTO 3arpsizHeHust Oumocdepsl», «OO0mas cTpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«KpyroBopoT yriepoaa B buochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mojelb-anIukanus «Tunuunble OMOLEHO3b», Tepbapuii
«PacturenbHble cOOOIIECTBAY, KOMUIEKIIUN «bHUoLeH03», «Bpeaurenu BaxHEHIIUX
CEJICKOXO3SICTBEHHBIX KYJIBTYp», repOapuu 1 KOJJIEKIIUUA PACTCHUI U dKUBOTHBIX,
MPUHAJIEKAIINE K PA3HBIM SKOJOTHYECKUM TIpyIIaM 0JHOro Buaa, KpacHas kHura
Poccuiickoii  ®enepanuu, H300paXeHUST OXpaHSAEMbIX BHUAOB pAaCTEHUU U
YKUBOTHBIX.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
BHOJIOTUN HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHUA

Cornmacio ®I'OC COO, ycraHaBiuBarTCd TpeOOBaHUS K pE3yJbTaTaMm
OCBOCHHS OOYyYalIIMMHUCI TporpaMM CpeaHero oOmero oOpa3oBaHMS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3YyJbTaTOB OCBOEHHUA mpeamera «buomorus»
BBIJICIICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHME O0YYarONUMUCS POCCUHUCKON
rpaXJaHCKON MAECHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpPEACIICHUIO, HaJlWyue MOTHUBAIMM K  OOyYeHHI0  OHOJIOTHH,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH WU HMCTOPUYECKUX TPAAUIUN Pa3BUTUS OHOJIOTMYECKOIO
3HaHMS, TOTOBHOCTh U CHOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMM  YCTaHOBKAMM, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIWYHWE HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LIEJIA U CTPOUTH KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3yJibTaThl OCBOCHUS mpeameTa «buonorus» J0oCTUTarOTCs B
CIMHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA POCCUUCKUMU COIMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U AyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECcCaM CaMOIIO3HAHUsSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEW TMO3UIMU JUYHOCTH, MaTPUOTHU3MA,
YBOKEHHUS K 3aKOHY WM IMPABOMOPSIKY, YEJIIOBEKY TPYJa U CTaplieMy MOKOJICHUIO,
B3aUMHOI'0 YBa)KECHHS, OEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HacCJIEAUI0 U
TpaaullMsIM MHOTOHAIlMOHaNbHOTO Hapoaa Poccuiickoii deneparuu, npupoae u
OKpYXKarouen cpene.

JIngyHOCTHBIC pE3yibTaThl OCBOSHMs ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIINXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHOW BHYTPECHHEH TMO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBbITA M OMbITA JEATEIBHOCTH B MPOIECCE peaiu3allMd OCHOBHBIX HaIpaBJICHUM
BOCMUTATEJIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMO3HUIIMH 00YyJarOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO WJICHA POCCUICKOTO OOIIECTRA;



OCO3HaHHE CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBaKEHUE 3aKOHA
Y [IPAaBONIOPS KA,

TOTOBHOCThH K COBMECTHOM TBOPYECKOU JEATEILHOCTH MTPHU CO3/IAHUN YUEOHBIX
IPOEKTOB, PEIIEHUH Yy4YeOHbIX U [O3HABaTENbHBIX 3a7a4y, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEAETSATh COOCTBEHHYIO TMO3ULHUI0 IO OTHOLICHUIO K
SIBJICHUSIM COBPEMEHHOW XKU3HU U OOBSICHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYyJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJHEHMS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCIENOBATENBCKUX 3a7a4, YBAXKHUTEIBHOTO
OTHOLIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPHKAHUS;

TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOU NEATEIBHOCTH;

2) IAaTPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUNUCKON TPaXKIAHCKON UIEHTUYHOCTH, MaTPUOTU3MA,
YBAXKEHHS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoil, ropaoctu
3a CBOM KpaH, CBOXO PoauHy, CBOM S3BIK U KYJbTYpYy, IPOIUIOE U HACTOSALIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIIECIUIO U MaMATHUKAM IIPUPOIBI,
JNOCTHXEHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUHUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWONOTHH, MOHUMAaHWS 3HAYCHHsS OHOJOTMM B TO3HAHHHM 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKa M COBPEMEHHOI'0 OOIIECTBA;

ujaeliHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKE€HHIO M 3amure OredecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO Oy IyILIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAUTENSAM, CO3IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOI'O0 MPHUHATHS LEHHOCTEM CEMEUHOM JKU3HU B COOTBETCTBUM C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas ICTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/Ja, OOIIECTBEHHBIX OTHOILICHUH;



NOHMMaHUE 3MOLIMOHATIBHOI0 BO3AEHCTBUSA KUBOU IPUPOBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CAaMOBBIPDQXKEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usuyeckoro BocnuTaHusd, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTyYHsA:

MOHMMAHME U peau3aius 3J0poBoro u 0€30nacHoro oopasa »Ku3HH (310pOBOE
NUTaHKUE, COOJIIO/IEHUE TUTMEHUYECKHX MPaBUII U HOPM, cOaJlaHCUPOBAHHBIN PEeKUM
3aHATUH W OT/AbIXa, peryispHas ¢u3nueckas aKTHUBHOCTb), OepexHOro,
OTBETCTBEHHOTO U KOMIETEHTHOIO OTHOLIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHUE LEHHOCTH MPaBWJI HWHIWBHUIYAJIbHOTO M  KOJUIEKTHBHOIO
0€e3011acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIIMX 3J0OPOBBIO U KU3HU JIIOJEH;

OCO3HaHHWE TOCHEACTBUNA W HEMPUATUS BPEAHBIX MPHUBBIUEK (yHNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOIr0 BOCTIMTAHMSI:

TOTOBHOCTB K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCcTBa, TPy 10Jto0ue;

TFOTOBHOCTh K AaKTHUBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW M COLMAIBHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TAaKYIO JI€SITEIbHOCTD;

MHTEPEC K pa3IMYHbIM cpepaMm MpodhecCHOHANBHOW JEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymied mpodeccurt W pearn30BHIBATH
cOoOCTBEHHbBIC KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0 M CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JI0THYECKOTr0 BOCIIUTAHUS:

HKOJIOTUYECKH 11€TIECO00pa3HOE OTHOUIEHHE K MPUPOJIE KAK HCTOUHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHMS;

NOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKM MX BO3MOXHBIX IIOCHEACTBUI s
OKPY>KaroIEen CPebL;

OCO3HaHMWE TI00aJBbHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM W MyTel ux
peLIeHus;

CIIOCOOHOCTB UCIOJIB30BATh MPUOOpPETAEMBbIE TPU U3YUYEHUN OMOJIOTMH 3HAHMS
M yMEHUS T[pU  pEIIeHHMH [Opo0sieM, CBSA3aHHBIX C  PalUMOHAIbHBIM
OPUPOJIOTIOIb30BaHUEM  (COONIOJIEeHMEe  MpaBuUi  MOBEIEHUS B IPHUPOJE,
HaIlpaBJICHHBIX HAa COXPAaHEHHWE paBHOBECHS B HKOCHCTEMAX, OXpaHy BHJIOB,
AKOCHUCTEM, OroChephl);



AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILMX BPEA OKPYKAIOIIEW IPUPOIHON
cpele, yMEHHE MPOrHO3UPOBATh HEOIArOMPUSATHBIE HKOJIOTHMYECKUE MOCIEICTBUS
IIPEANPUHUMAEMBIX IEHCTBUI U NIPEAOTBPAILATh UX;

HaJIMYUE PA3BUTOrO IKOJOIMYECKOrO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPHI,
OmbITa NEATEIBHOCTU JKOJIOTMYECKON HaIIPaBJICHHOCTH, YMEHHS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIBbHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
IIPAKTUKE, TOTOBHOCTU K YYaCTHIO B IIPAKTHUYECKOMN NEATEIBHOCTH DKOJIOTHYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHd M OOIECTBEHHOM MPAKTHUKH, OCHOBAHHOI'O Ha JUAJIOTe
KYJBTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE SA3BIKOBOM M YHTATEIbCKOM KYyJIbTYpPhl KaK CpEeICTBa
B3aUMOJEHCTBUS MEXKY JIFOJbMHU U ITIO3HAHUS MUPA;

NOHUMaHUE creuu@ukr OHOJIOTMM Kak HayKd, OCO3HaHUs €€ poju B
(opMUPOBAaHHN PAIMOHATIBHOIO HAYYHOIO MBIIUICHUS, CO3/JIaHUU LIEJIOCTHOTO
IPEICTaBICHUA 00 OKpY’XKAlOUIEM MHUpPE KaK O €IMHCTBE IPHUPOJBI, YEJIOBEKA U
oO1ecTBa, B TMO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEH M pEHIeHHH MpoOjaeM
COXpPaHEHMS IPUPOJTHOIO PAaBHOBECHS,

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHJIM3ALMU:
o0OecrieueHruss HOBOTO YPOBHS Pa3BUTHsI MEAMIIMHBI, CO3/IaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PEeCcypcHble  IPOOJEMBl  PAa3BUTHUS
YeJI0BEYECTBA, OUCKA MyTeW BBIXO/A U3 II100aTbHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHuss  mepexoja K  YCTOMYMBOMY — Pa3BUTHIO,  pPAalMOHAIBHOMY
UCIOJb30BAaHUIO MPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYyYEHUH OMOJOIMYECKMX 3HAaHUW B LEJAX
NOBBIIIEHUS OO0IIel KyJbTYpbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM yacTH (hyHKIMOHATBFHOM T'PaMOTHOCTH 00ydYaromuxcs, GopMupyemoin
IpU U3YYEHUH OMOJIOTUH;

IIOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJNb30BaTh MOJydyaeMble 3HAHUS MJIs aHaliu3a U
O0OBSACHEHHUSI SIBIICHUW OKPYXKAIOLIEr0 MUpa U MPOUCXOJALUIMX B HEM H3MEHEHUH,
yMEHHE JeNaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HA OCHOBE HAay4HbIX (AKTOB U
MMEIOIIUXCS JaHHBIX C LIEJIbIO MTOJIYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BATh OMOJIOTMYECKUE 3HAHUS Ui
penieHus Ipo0JieM B peajbHbIX KU3HEHHBIX CUTYALIHSIX;

OCO3HAHHME LIEHHOCTHM HAYYHOW JEATEIBbHOCTH, TOTOBHOCTb OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTD HHIANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHUIO H
caMo00pa30BaHUI0, K AaKTHBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI MO OMOJOTHH B
COOTBETCTBHHM C KU3HEHHBIMU IMOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbie pe3yiabTaThl OCBOCHMS ydeOHOTo mpenmera «buosmorusy
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHPOBAHUS MHUPOBO33PEHUS O0yYaIOIIUXCS
MEX U CIUIUIMHAPHBIC (MEXIIPEIMETHBIC) OOICHAYYHBIC MOHATHSA, OTPaKAIOIINC
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUU(PUKY METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, DHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, HAy4YHBIN (haKT, MPUHIIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCClieIoBaHne, HAOII0IeHNEe, U3MEPEHUE, YKCIIEPUMEHT U IPYTHX ), yHUBEPCATbHBIC
y4yeOHbIe JchcTBHS (ITO3HABaTENIbHBIC, KOMMYHHKATHBHBIC, PETYJATHBHBIC),
obecnieynBaroniye GopMupoBaHne GyHKIIMOHAIBHOW TPaMOTHOCTH U COIUAILHOM
KOMIIETEHIMH  OOYy4YaloIMXCAd, CHOCOOHOCTh OOyYarouuxcsi HMCIOJIb30BaTh
OCBOCHHBIC MEXKIUCIUTIIINHAPHBIC, MUPOBO33PECHUECKIE 3HAHUS ¥ YHUBEPCAITbHBIC
y4eOHBIC ICUCTBUS B MO3HABATEIIHHOW M COIIMAIIBHOM MPAKTHKE.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS IPOTPAMMbl CPEIHET0 OOIIero
00pa30BaHUsI TOKHBI OTPAXKATh:

OBaaaenne YHHUBEpPCAJIbHBIMH yueOHBIMU NMO3HABaTEeJLHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOorUYecKue JecTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHWA TPHUEMBI JIOTUYECKOTO MBIMUICHUS
(amanmu3a, CHHTE3a, CpaBHEHHUSI, KjIacCUpUKaIMU, 0000IIeHHs ), pACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHBIC IMPU3HAKH, YCTaHABIMBATh
CBSI3U C IPYTUMH TOHATHUSIMH);

OTIpeNIeNATh IEU JeATeILHOCTH, 3aJlaBas TapaMeTpbl M KPUTEPUH HUX
TOCTIKECHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTH C TTIOCTABICHHBIMHA IIETISIMU;

WCII0JIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS JJI1 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU MPUPOJIBI;

CTPOHUThH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
AaHAJIOTMH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PAacCMATPUBACMBIX
SIBJICHHSIX, (DOPMYJIMPOBAThH BHIBOJIBI M 3aKIIFOUCHHS;

PUMEHSITH CXEMHO-MO/IIbHBIE CPEJICTBA VIS PEICTABICHUS CYIIECTBEHHBIX
CBS3¢ld W OTHOIICHUMH B U3y4yaeMbIX OHOJIOTMYECKUX OOBEKTax, a TaKkKe
MPOTUBOPEYHMI PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX HHPOPMAIMOHHBIX
HCTOYHHUKAX;



pa3palaThIBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHajaN3a MMEIOIIUXCS
MaTepualbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKU TOCJIEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATH U BHIMOIHITH pabOTy B YCIOBHIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 0a3oBbIe McCiIeI0BaTEIbCKUE 1eHCTBUA:

BJIJIETh HaBBIKAMHU Y4€OHO-HUCCIIEI0BATENICKON U POCKTHON JESTENbHOCTH,
HaBBIKAMHU  pa3pemieHusi mpoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHHsI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJb30BaTh pPa3jMuYHble BUABI JESATEIBHOCTH IO IOJIYYEHMIO HOBOTO
3HaHWS, €ro WHTEpPIpEeTaluH, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYEOHBIX
CUTYalUsAX, B TOM YUCIIE MPHU CO3JaHIH YUEOHBIX U COIUAIBHBIX TPOEKTOB;

(GopMupOBaTh HAYYHBIH TUI MBILIUICHUS, BIaJIeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUTh M (OopMyJMpOoBaTh COOCTBEHHBbIE 3aJadyd B 00pa3oBaTEIbHON
NEeSITEIbHOCTH Y )KU3HEHHBIX CUTYAIIHSIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalM3UpOBAaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ pelleHus, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUM, 3a71aBaTh IApaMETPbl U KPUTEPUU PELLICHUS;

aHATM3UPOBATh TMOJYYCHHBIE B XOJE peUICHHs 3aJadd pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JIOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBJIAITh LEJICHANPABICHHbI MOMUCK IEpEHOCa CPEACTB M CIOCOOOB
JercTBUS B MPO(ECCUOHAIBHYIO CPEAY;

yMETh MEPEHOCUTh 3HAHUS B TMO3HABATENIBHYIO M NPAKTHUECKYIO 00JIacTH
KU3HEACSITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX NPEIMETHBIX 00s1acTel;

BBIJIBUTATh HOBBIE HJIEW, MpEJiaraTh OPUTHHAIBHBIC MOAXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUSI.

3) pa6ora c unpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIUU (TEKCTE yueOHOTOo
nocoOusi, HAy4YHO-IOMYJISIPHOM JiuTeparype, OHOJIOTHYECKUX CIIOBapsX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBATH
UHGOPMAIUIO Pa3TUYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTHUECKU OLIEHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTbD;



(GbOopMyIHpPOBATh 3aMPOCHl U TMPUMEHSTh PA3JIMYHBIE METOJbI MPU TIOUCKE H
otOope Ouosiornueckoil nHpoOpMaIu, HEOOXOUMOM NIl BBITIOTHEHUST yU4eOHBIX
3azay;

pUOOPETaTh OIBIT WCIOJIB30BaHUS HMH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCITOJIB30BAHUS Pa3IMIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOWpaTh  ONTUMaJIbHYI0  (OpMYy  MpeACTaBICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpaduKu, TUarpaMmbl, TAOJIHIIbI, PUCYHKH U
Apyroe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeACTBAa TpH paboTe C
Ononornyeckoi uMHPOpMaNUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpPMyJbl, aO0peBHaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJHUYECKHME  CpEICTBA
HaTJISTHOCTH;

BIQJCTh  HABBIKAMH  PACO3HAaBaHWS W 3aUTHl  WH(OpMaIuwy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjajieHNe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUAMM:

1) oOmenue:

OCYIIECTBJISATH KOMMYHHUKAIIMH BO BCeX c(pepax KM3HU, aKTUBHO y4aCTBOBATh
B JWAJIOTE WU JMCKYCCHH TIO CYIIECTBY OOCYXJaemMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHHUS OTHOCHTEILHO BBHITIOJIHEHUS Tpe/jiaraeMon
3a/1ay, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN JIPYTUX YYACTHUKOB
JIMajaora Uiv JUCKYCCHUH);

pacrmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIECHWS, MOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOHQIMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJAJICTh PA3JIMYHBIMU CIIOCOOAMHM OOIIEHUS W B3aUMOJICUCTBUS, TTOHUMATh
HaAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBOKUTEIHLHOE OTHOIICHUE K COOCCETHUKY
U B KOPpPEKTHOM (hopme HpopMyarpoBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCcTHas 1eATeJIbHOCTh:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBUAYAIbHOU
paboThI IPH peIIEHUN OMOJIOTHYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUH YUeOHOM! 3a/1au;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEWUCTBHI C y4€ToM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KJO0TO WieHa KOJUICKTUBA;

OpUHUMATh IETAd  COBMECTHOW  JEATENhHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JICMCTBUS IO €€ JOCTHKEHUIO: COCTABJISITh IUJIaH JCHCTBUH,



pacupenensiTh poiau ¢ Y4ETOM MHEHHMHA YYaCTHHUKOB, OOCYXIaTh pPE3yibTaThl
COBMECTHOU paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJAOT0 YYACTHUKA KOMaHbl B OOLIUI
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TIPOCKTHI, OLEHUBATh UJEHU C TO3UIMA HOBU3HBI,
OPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJICHHE B Pa3JIMYHbBIX
CUTYAIUSX, IPOSIBIISITH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUIIMATUBHBIM.

OBJajieHne YHMBEPCAJIbHBIMY PEryJATHBHBIMU A1eHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS TNPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUW I1I€JIEBbIE M CMBICIOBBIC
YCTAHOBKH B CBOMX JEHCTBHSX M TMOCTYNKAaxX MO OTHOILICHUIO K JKUBOU MPUPOJE,
CBOEMY 3/I0POBBIO U 3JIOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIUECTBIISITh MO3HABATENbHYIO JESTEIbHOCTD, BBISBISATH
poOseMbl, CTaBUTh U (POpMYIIMpPOBaTH COOCTBEHHBIE 3a7]a4 B 0Opa30BaTeIbHON
JESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIaH PEIICHUS MPOOIEMBI C YUETOM UMEIOIIUXCS
pECypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOYTECHUN;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
penieHue;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBIICHUIO IIUPOKOU DPYIUIUU B
pa3HbIX O00JIACTSIX 3HAHMM, IMOCTOSIHHO TMOBBIINIATH CBOW 00pa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OLIEHMBATh COOTBETCTBHUE PE3YJIBTATOB LIENSAM;

BJIaJICTh  HABBIKAMU  TMO3HABATEIbHOW  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOILECCOB, HMX PE3yJbTaTOB U
OCHOBaHHM, MCIOJB30BaTh MPUEMBI PedICKCUN NI OIEHKH CUTYyalluu, BBIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLICHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX NpU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH;



3) npuHsATHE ce0sl M IPYTrHUX:

MpPUHUMATh ce0sl, MTOHUMAast CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

OpUHUMATh MOTHUBBI W apryMEHThl JPYrUX IIPU aHalM3€e pe3yJIbTaToB
NeSATEeIIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pPa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIIUU APYrOro 4eJIOBeKa.

INPEJMETHBIE PE3YJIBTATBI

[IpenmerHble pe3ynbTarhl ocBoeHUs mporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue st yueOHoro npeamera « buonorus
Hay4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI IEHCTBUN MO OCBOCHHIO, HHTEPIIPETALIUU U
peoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYSHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMUHBIX Y4eOHBIX CUTYalUsAX, a TaKkKe B peallbHbIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX ¢ Ouonorued. B mporpamme mnpeamerHbie
pe3yNbTaThl IPEACTABIECHBI IO F0J1aM 00yUYEHUSI.

[IpenmeTrHble pe3yiabTaThl OCBOEHUsI yueOHoro mpeamera «buomnorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTHUU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOIO MHPOBO33PEHMS, O BKIIAJ€ POCCUICKUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHON
I'PaMOTHOCTH Y€JIOBEKA ISl pEUICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COJIEpKaHUE OWOJIOTHYECKUX TEPMUHOB M TMOHSTHH:
KU3Hb, KJIETKA, OPraHu3M, MeTab0113M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUN),
roMeocTa3 (caMmoperysisiuusi), YpOBHEBas OpraHU3alMs O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOTYKIIHS ), HACIEACTBEHHOCTh, I3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, LEHTpaJibHasg JOrMa MOJEKYyJIsipHOM Ouosioruu), 3akonbl (I
Menpens, T. Moprana, H. 1. BaBunosa) u ydenus (0 meHTpax MHOroo0Opasus u
MPOUCXOKIEHUS KyJIbTYpHbIX pacTteHuid H. 1. BapuiioBa), onpenensars rpaHULbI UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAM,;

yMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIIOICHUE U
OMMCAHUE >KUBBIX CHCTEM, IMPOLIECCOB W SIBJICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTMYECKOT 0 SKCIIEPUMEHTA, BBIIBUKEHNE THIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEX]y HCCIEAYEeMBbIMH BEJIMYMHAMHU, OOBSICHEHHME IOJYyUYEHHBIX Ppe3yJbTaToB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHITUH, TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJbI
Ha OCHOBAHMH TOJTYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJCIATh CYHICCTBEHHBIC MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHa BEIECTB U IPEBPALICHUS dHEPIUU B KIETKe, (POTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEeMOCHHTe3a, MHTO3a, Meilo03a,
OIUIOIOTBOPEHUS, PA3MHOXKCHHS, WHIUBUAYaJIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATh MOJyYEeHHbIE 3HAHUS 1Ji1 OOBSICHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBICHUMN, JJIS1 MPUHATHUS MPAKTUYECKUX PELIECHUN B MOBCEIHEBHOM
KU3HU C IeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3I0POBBSA
OKpYKarOIIMX JI0AEH, COOI0IEHUsI HOPM I'PaMOTHOTO TTOBEICHHUS B OKpY KaroIIen
OPUPOJTHON cpene, MOHUMAaHUE HEOOXOIMMOCTH HCIOJIb30BAaHUS JOCTHXKEHUN
COBpeMEHHOM  Ouosormu U OMOTEXHOJOTMH  AJii  pallOHAIbHOIO
IPUPOIOTIOIb30BAHUS;

YMEHHE pelaTh »JJIEMEHTAapHble TEHETHYECKHe 3aJayd Ha MOHO- H
IUTUOPUIHOE CKpEIlMBaHWE, CLEIUICHHOE HAaCJIeIOBAaHUE, COCTaBISATh CXEMbI
MOHOTHOPH/IHOTO CKPEIIMBAHUS U1l MpPEJCKa3aHMsl HacleAOBAaHUS NPU3HAKOB Y
OpraHHU3MOB;

yYMEHUE BBINOJIHATH JIA0OpATOpPHbIE M MpakTU4YecKue paboThl, COOII0IATh
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAHUSA, BKIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(OpMALNK, HAYYHO-IIOMYJISIPHbIE
MaTepuanbl), STUYECKHE acCleKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOIOTHH,
MeAUIINHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHBIE MU YCTHBIE COOOIIEHMUS,
000011ast OMOJIOTHYEeCKY0 MHGOPMAIMIO U3 HECKOJbKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUNHBINA annapar OMOJIOTHH.

[IpenmeTHble pe3ysbTaThl OCBOECHUs ydueOHoro npeamera «buonorus» ¢ 11
KJlacce TOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME HayYHOTO
3HAHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAYYHOW KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUUCKHX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTUH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PacKpbIBaTh COJEpKaHUE OMOIIOTMYECKUX TEPMUHOB U TIOHATUMN: BUJI,
HOMYJISIUMSL, TE€HO(OH[, 53BOJIOLUSA, ABWXKYILIME CHIIbL ((PaKTOpBI) HBOJIIOLMH,
MIPUCIIOCOOICHHOCTh OPTaHMU3MOB, BHI000pa30BaHME, HKOJOTHUECKHE (DAKTOPHI,
IKOCHCTEMA, MPOAYLEHThI, KOHCYMEHTBI, pEAyLEHThl, LeNu IHUTaHu,
IKOJIOTHYECKasl TupamMua, OMoreoreHos, onocdepa;



yMEHUE H3JIaraTb OWOJOTMYECKUE Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DHBOJIIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogpimieBoro cxonactea K. M. bapa, depenoBaHusi riaBHBIX HampaBleHUN U
nytedt spomornuu A. H. CeepiioBa, yuenust o ouocdepe B. M. Bepnaackoro),
ONpeaeNnsTh TPAHULBI KX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOAAMU HAYYHOTO TIO3HAHUSA B OMOJIOTHUHU: HAOIIOJACHHUE U
ONMCAHUE JKUBBIX CHCTEM, IIPOLIECCOB W SIBJICHUM, OpPraHU3alus U IMPOBEICHUE
OMOJIOTUYECKOTO KCIIEPUMEHTA, BHIJIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXAY HCCIEAYyEMbIMU BEIUYMHAMH, OOBSCHEHUE MOJYYEHHBIX pE3YyJIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX IMOHATHNA, TEOPUNA U 3aKOHOB, YMEHUE JI€NIATh BBIBOBI
Ha OCHOBAHMH IIOJYUYEHHBIX PE3YJIbTATOB;

YMEHHME BBIICIATh CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OUOJIOTHYECKUX
00OBEKTOB: BHJIOB, TMOMYJSIUN, MPOIYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOTreOlIeHO30B M  HJKOCHUCTEM, OCOOEHHOCTH MPOILIECCOB: HACIEICTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpraHM3MOB, JIEHCTBUS OSKOJOTHYECKHX (PAKTOPOB Ha OpraHM3Mbl, IEepeHoca
BEILIECTB M TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOINOIEHHBIX HM3MEHEHUN B
9KOCUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LUKJIOB B Ouocdepe;

YMEHHE MPUMEHSTh MOJyYEeHHbIC 3HAHUS IJi1 OOBSICHEHHS OMOJIIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1IeNbl0 o0ecredeHus: Oe30IMacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPY>KaIOIIUX JII0JeH, COOII0IEHHS] HOPM I'PaMOTHOTO MOBEACHUS B OKPY Karolen
IPUPOJIHON cpene, MOHMMAHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOM OMOJIOTUH AJIsl PALlMOHAIBHOTO MPUPOIOTIONb30BaAHMS;

YMEHHE pelaTh 3JIEeMEHTapHble OMOJIOTMYECKUE 33/aYd, COCTABIISATH CXEMBI
NepeHoca BEIECTB U SHEPTUU B SKOCHUCTEMAX (LIEMH MUTAHMUS);

YMEHHUE BBINOJIHATh JIA0OPATOpPHbIE M MpakTUYecKue paboThl, COOII0IaTh
npaBuia Ipu padoTe ¢ yueOHBIM U TaOOpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HH(MOPMALIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MAacCOBOM MH(POPMALIMK, HAYYHO-TIONYJIIPHBIE
Marepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
0000111ast Onosorndeckyro MHGOPMAIMIO U3 HECKOJbKUX MCTOYHUKOB, 'PAMOTHO
MCII0JIb30BaTh NOHATUITHBIN armapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMMbl

buonorusa xak HayKa

JKuBbIE€ CUCTEMBI U HX opraHu3anusa

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

)KI/I?;HGI[GHTGJ'IBHOCTI) KIJICTKH

Pa3zMmHOXeHME M HHIMBUYATbHOE Pa3BUTHE
OpraHu3MOB

HacaeacTBeHHOCTh M H3MEHUMBOCTD
OpTraHnu3MOB

Cenekiust opranu3MoB. OCHOBBI
OMOTEXHOJIOTHH

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

0.5

1.5

DJICKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7141¢292

bubmuoreka [JOK
https://m.edsoo.ru/7141¢292

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6nuoreka [JOK
https://m.edsoo.ru/7f41¢292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

DBOJIIONMOHHAS ONOJIOT U

Bo3HuKHOBEHHE M pa3BUTHE )KU3HU Ha
3emie

OpraHusMbl 1 OKpy>Karolas cpeaa

4 Coo0111ecTBa U DKOJIOTHUECKUE CUCTEMBI

5 Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

KonTpoJabusbie
padoThI

IIpakTHyeckne
padoThI

0.5

2.5

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [JOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

