[Ipunoxxenue Ne 15 K OCHOBHOM
0011e00pa3oBaTeNbHON  MpOrpaMMe  CPeIaHEro
obmero ooOpazoBanms MAOY COII  Ne80
(yrBepxkaeHa npukazoM oT 13.05.2026 Ne 91)

PABOYASA ITPOI'PAMMA
yueOHoro npeamera «buosorus» (0a30Bblid YyPOBEHD)

st ooyuaronuxest 10-11 kmaccos

Hwusxanii Tarna



COAEPKAHUE OBYYEHUSA
10 KVIACC
Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOLIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouoniorun B (OpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MHUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TTPUPOIbI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, KiaaccupuKaluus, MOJAETUPOBAHME, CTaTHCTUYECKas 00paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbros, Ix. Yorcon nu @. Kpuk.

Tabnuiibl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHue pa3TUYHBIX METOJOB MpPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl U X OPraHU3ALMSL.

’Kusbie cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus ouosoruu. Otauune
KUBBIX CUCTEM OT HEOPTaHUYECKON IPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOeHOTHYECKUI ), OMOChEepHBI.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMnuyeckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUNA COCTAaB KJIETKU. XHUMHUYECKUE DJIIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIeMEHThl. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKUMM BOABI M MHUHEpalbHBIX BemlecTB B KkieTke. llonnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 0€aKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
Hesamennmble 1 3aMEHHMbIE AMUHOKHUCIOTBI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
byHKITUN OEIKOB.

depmeHTHl — Ounosiormdeckme Katanu3atopel. CTpoeHume (epmeHTa:
aKTUBHBIN 1LEHTp, cyOcTpaTHas cneunduyHoctb. Kodepmentsl. BurtamuHsbl.
Otnnuns GepMEHTOB OT HEOPTraHUYECKUX KaTaIu3aTOPOB.



VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
LesIoIi03a). buonorndeckue (yHKIMH YIIIEBOJIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapopoOHble  cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMEpEI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuu JHK. Ctpoenue n ¢pynkinuun PHK.
Bunst PHK. AT®: ctpoenue u GyHKIIHH.

Huronorust — Hayka o kietke. Kinetounas reopus — npumMep B3auMOJIEHCTBHS
uaeil u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUSs KIETKH.

Knerka kak menoctHas >xuBas cuctemMa. OOmiMe NpPU3HAKH —KIIETOK:
3aMKHYyTasi HapykHass memOpana, moiyiekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTuueckas. OcoOeHHOCTH
CTpOEHUsl TpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapHOTUYECKON KiIeTKH. OCHOBHBIE OTJIMYUSL PACTUTEIBHOM, KUBOTHOW W
IrpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranousipl. OnHomeMOpanHble opraHouasl kietku: OIIC, ammapat Tonbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxaenne MUTOXOHApUM W TuiacTua. Bunel mnactun. HememOpaHHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTaHOUIOB KJIETKU. BKItOUeHwUsI.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JoYKa,
KapuoIuia3mMa, XpOMaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBanu, M. llnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Juarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeeneHne XUuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHHne MOJICKYIBI BOJIBI», «brnocuaTes 6emka», «CTpOCHHE MOJICKYIIBI OeIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoenue mosaekysbl
AT®», «CtpoeHne 3yKapuOTUYECKON KIETKn», «CTpOCHUE MKUBOTHOU KIETKUY,
«CTpoeHHne pacTUTENbHON KIETKW», «CTpOCHHE MPOKAPUOTUYECKON KIIETKW,
«CTpoeHue sizipa KIETKUY, «YTJIEBOABIY, «JIMIUIBD.



O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, W3MEpPEHHM, SKCIEPUMEHTOB, MUKpOIpenapaThl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEpPUATBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnass pab6ora Ne 1. «/3ydyeHue KaTaTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnass pabora Ne 2. «UM3ydeHue CTpOCHHS KJIETOK pPACTEHUI,
KUBOTHBIX M OaKTepui IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HUx
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WU METa0oIN3M. ACCUMUIISALNS (TUIACTUYECKUN OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporiecca
Metabonu3Ma. Poiib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiil. Posib dhepMeHTOB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KIICTKE.

®dotocunte3. CeroBas u TemHOBas (da3el  (doTocuHTe3a. Peakiuu
dboTocunTe3a. IhPeKTUBHOCT POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CMOCOOBI TOBBIIICHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepuu. 3HaAU€HWE XEMOCUHTE3a JJis
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BelecTB, BBIACICHHE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabpl. KHCIOpOZHOE OKHCIEHHE, WIM KJIETOYHOE
IbIXaHHE. OxkucnuTenbHOe dbochopunupoBanue. O} heKTUBHOCTD
SHEPTeTHYECKOTO 0OMEHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanust reHeTmdeckoil mHMOpManuu B KIETKE. [ eHETHYECKHH KOJ W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKUCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. cTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OcCOOEHHOCTH CTPOEHHUSI M JKU3HEHHOTO LIHMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynonedumnmra genoeka (BUY) — Bo3Oymutens CIIM/la.
OOpaTtHast ~ TpaHcKpumnuus, peBepraza W uHTerpasa. llpoduiaktuka
pacrpoCTpaHeHUs: BUPYCHBIX 3a00JI€BaHUI.

JdeMoHcTpanum:



IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuipl u cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSIY,
«OHepreTuyeckuid oomen», «Xmnopomiact», «Potocunresy, «Ctpoenune J[HK»,
«CtpoeHue u pyHKIIMOHUPOBaHHUE reHay, «CuHTe3 Oenkay, «['eHeTHYecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

Oo6opynoBanue: monaenu-anmmkauuun «Yasoenue IHK u tpanckpunuus»,
«buocuntes 6enkay, «CTpoeHue KIEeTKU», Mojielb cTpyKTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdaza u MuTO3.
[Ipoueccol, mpotekatomue B uHTEepdasze. Pemnukamus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHbld W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUST U  MHIAUWBUAYAIBHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue kinetkn — mMuto3. Cranun muto3a. IIponeccsl, nmpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXEHMS: JICJICHUE HAJBOE, II0YKOBAaHWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. MICKyCcCTBEHHOE KIIOHMPOBAHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUJIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0rO.

Meito3. Cragum Mmeiio3a. Ilpoiiecchl, mpoucxoasiiye Ha CTaaAusxX Meio3sa.
[ToBenenne xpomocom B wMmenosze. KpoccuHroBep. buosiornyeckuii CMBICI U
3HAYEHHUE Meno3a.

['ameTtorenes — mpoiiecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbie JKene3bl: CEMEHHUKH W sSUYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CrepMaro30uj, SHLEKIETKa) — CIEepMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpOEHHUS SHUIEKIETOK MU crepMaro3ousioB. OIUI0I0TBOPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pasBuTHe (OHTOT€HE3). OMOpHOHAIBHOE  pa3BUTHE
(omOpuorenes). JTtanbl YMOPHUOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
OpoOyieHne, racTpyisinus, opraHoreHes. lIloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTIMOPHOHAIBHOTO PAa3BUTUA: TPsSMOE, HempsMmoe (muuHOuHOeE). Brmsaue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pasButme pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.



JdeMoHcTpanum:

Tabmuupl u  cxembl: «POpMBI Pa3MHOMXKEHUST OPraHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pAacTeHU», «BereraTuBHOE pa3MHOKEHHE
pactenuit», «Jlenenue kinerku Oakrepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Menios», «IIpsMoe u HenpsMoe pa3BUTHE», «l'amMeToreHes3 y MIEKONUTAIONIUX U
4enoBeKa», «OCHOBHBIE CTaIUN OHTOTECHE3a».

O6opynoBaHue: MHUKPOCKOTI, MUKPOIPENapaThl «CriepMaTo30u1bl
MJIEKOIUTAOUIETO», «SIMIEKIeTKAa MIIEKONUTAIIEro», «KapuokuHe3 B KieTKax
KOpEIIKa JIyKa», MarHuTHas MOJEb-alIuiukanus «JlelieHre KIeTKW», MOJIEIb
JHK, mozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTHYecKUe PadoThI:

Jlaboparopnast pabora Ne 3. «HaGmromeHwe muTo3a B KIETKAaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGoparopHasi pab6ora Ne 4. «lM3yueHue CTpOEHHUs TIOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipeamer u 3anaun reHeTuku. Mcropust pa3BuTHs T€HETUKH. Posb iuTonorun
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TeHeTUKU (TUOPHUAO0JIOTHYECKUH,
UUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUl). (OCHOBHBIE TE€HETUYECKHE
noHATHs. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonorubpuaHoe CKpelMBaHue. 3aKOH eIuHOooOpasust THOPUIOB MEPBOTO
nokosneHus. IlpaBuno AOMUHUpOBaHUA. 3aKOH paACLICIUICHHUS IPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE ¥ HENOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJIEJIOBAHMS
npusHakoB.  LluToreHernueckue - OCHOBBI ~ AMTMOPUIHOIO  CKPEIIMBAHUS.
AHanusupymroniee ckpelmuBanue. Mcnonp3oBanue aHaM3UPYIOIIETO CKPEIIMBAHNS
U1 OTPEJICIIEHUsI TeHOTHUIa 0CO0U.

CuemienHoe HacneioBanwe mpu3zHakoB. PaGora T. Moprana 1o
CLICIJICHHOMY HacCJIEeJOBaHUIO TeHOB. Hapyiienue cuensieHus reHoB B pe3yJibTraTe
KPOCCHHI'OBEpaA.

XpOMOCOMHas TEOPHUS HACIEACTBEHHOCTH. | e HETHUECKHE KapTBhl.

I'enernka mosia. XpoOMOCOMHOE ONpeAesieHue mnojia. AyTOCOMBbI U TOJOBBIE
XpOMOCOMBI. ['oMOrameTrHele W rereporaMeTHsle opraHus3Mmbl. Hacienosanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. Bkl ”3MEHUMBOCTHU: HEHACIIEACTBEHHAs U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA



MOU(DUKAIUOHHONW U3MEHUYMBOCTH. BapuaimoHHbIN psij ¥ BapualmoHHas KpuBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U HX
HopMa peakuuu. CBolicTBa MOANGDUKAITMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uinuM TreHOTUIIMYECKas, HW3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 W MOJ0BOM MpPOIECC — OCHOBA KOMOMHATHBHOU
M3MEHYUBOCTU. MyTalioHHas U3MEHYMBOCTh. Kiaccudukaius MyTaiuii: TeHHEIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ NMpUYUHBI MyTaluid. MyTareHHbie (hakTophl.
3aKOH TOMOJIOTHYECKHUX PSIAOB B HAaciaeACTBEHHOW n3MeHunBocTy H. 1. BaBunosa.

BhesnepHast HaCI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl T€HETHUKHU
YeJIOBEKA: F'eHCAJIOTNUCCKUI, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE FeHOTHUIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[MI1P-ananu3a. HacnenacTBeHHble 3a0o0jieBaHUS 4YEJIOBEKA: TEHHBIE OOJIC3HHU,
00JIE3HU C HACIEACTBEHHOM NPEIpPacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue | reHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, JUATHOCTUKH, MPOGUIAKTUKH U JIEYCHUS TCHETUICCKUX
Oose3Hel. MeauKko-TeHETHYECKOe KOHCYJIbTHPOBAaHME. 3HAUEHUE MEIUIIMHCKOU
TeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeIOBeKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabmuupt u  cxembl:  «MOHOTMOpUIIHOE  CKpEIIMBAaHUE U €ro
HUTOTEHETUYECKAs] OCHOBa», «3aKOH paCUICIUIEHUS MU €ro IMTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JurubpumHoe  CKpeniuBaHue»,
«uTomornyeckue OCHOBBEI JTUTUOPHUTHOTO CKpELIUBAHUS, «Meiio3y,
«B3auMoecTBUE aJUICNIbHBIX TE€HOB», «l €HeTMYecKkne KapThl PACTCHUM,
KUBOTHBIX U YelOoBeKay», «l'eHeTHka moJia», «3aKOHOMEPHOCTH HACIIEIOBAHMUS,
CLUCIUIEHHOTO C moJIoM», «KapuoTumbel YemoBeka U KUBOTHBIX», «Buubl
M3MEHYHUBOCTHY», «MonudukannonHas uW3MeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTallmoHHAsI ”3MEHUYHUBOCTHY.

OO6opynoBanue: MoAeTU-aNIUIMKaM «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanue», «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W Mukpompenapar «Jlpozoduna» (HOpMma, MyTamuu
(bOpMBI KPBUTHLEB U OKPACKH Tena), repOapuii «I'opox moceBHOI.

JlabopaTopHble M MpakTH4YecKHe PadoThI:

JlabopatopHast pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JUTHOPUIHOTO CKPEUIUMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.



Jlaboparopnas pabota Ne 6. «M3ydueHune MoauduKalluOHHOW U3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOI».

Jlaboparopnast pabotra No 7. « AHanu3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MHKpOIIpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue U aHAJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenexuusi Kak HaykKa M IPOLECC. 3aPOKIACHUE CENECKUMUU U JTOMECTUKALIUS.
VYuyenne H. WM. BaBwioBa 0 MEHTpax MOPOUCXOKACHUS UM MHOr0oOpasus
KyJbTYPHBIX pacTeHuil. LIeHTphl MPOUCXOXKICHUS AOMAIIHUX >KUBOTHBIX. COpT,
opoJia, IITaMM.

CoBpeMeHHBbIE METOJIbI CeleKIUU. MacCcoBbIN U UHAUBUIYAIBHBIN OTOOpPHI B
CENEKIMU PACTEHUM U KUBOTHBIX. OlleHKAa 3KcTephepa. BIM3KOPOACTBEHHOE
ckpemBaHue — WHOpuAWHT. Yucras nuHus. CKpelIMBaHWE YUCTHIX JIMHHM.
I'eTeposuc, wnu rubpuanas cwia. HepoacTBeHHOE CKpellluBaHUE — ayTOPUJIMHT.
Otrnanénnas rtubpuamzamuss u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHes u
MOJyYeHUE TOJUIUIONAOB. JIOCTMKEHHUSI CENEKIMM PACTEHHUM, >KUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. OTallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHpix opranu3moB. KieTouHas
uHxkeHepus. Kiierounble KyabTypbl. MUKPOKIOHAJIBHOE Pa3MHOXKEHUE PACTECHUM.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEJIbCKOXO35MCTBEHHBIX OpPraHU3MOB.

IKOJIOTUYECKHE 5 DTUYECKHUE poOJIeMBL. I'MO - Te€HETUYECKH
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. . Basumos, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmumel 1 cxembl: kKapra «lIeHTpBI NPOUCXOXKISHHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl 1oMamHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacreHuity, «OtnanéHnas ruopuausanus», «Padotel akagemruka M. @. FBanoBay,
«Ilomummonaus», «OOBEeKTH OHOTEeXHONOTHUN», «KieTouHble KyJabTypbl U
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHe: MYJISDKH IUIOA0B M KOPHEIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.

JlaGopaTopHble M MpaKTHYeCKHe PadOThI:

Okckypcusi «OCHOBHBIE METOJbI W JOCTHIXKCHHS CEJICKIIMM PAcTeHHM |
KUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIHIO, IJIEMEHHYTO bepmy,
COPTOMCIIBITATENIPHBIM ~ YY4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpaTOpUIO
arpOyHMBEPCUTETA UJIM HAYYHOT'O IIEHTPA)».



11 KJIACC
Tema 1. DBoIOLIHOHHAA OMOJIOTUA.

[Ipennochlniku BO3HUKHOBEHUS 3BOJIOLMOHHOW TEOPHUHM. IBOJIIOLMOHHAS
Teopuss U €€ MecTo B Ouosoruu. BiusHHE 3BOJIOLMOHHON TEOPUH HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CeugerenscTBa 3BodOUMH. [laneoHTONOrMYECKME: MOCIEA0BATEIBHOCTD
MOSIBJICHUS] BUJOB B MaJCOHTOJOTMYECKOW JIETONHUCH, TEPEXOJHbIE (OPMBI.
buoreorpaduyeckue: cxoacTBo U paznuuue GayH u Gpiaop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NUUUs SMOPHUOHOB pa3HBIX BHUJIOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJOTHYHBIE,
pPYIMMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKMX MyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. JIBMKYIIME CHJIBI DBOJIIOIMK BUIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHUE MPU OrPAaHUUYEHHOCTH PECYPCOB, HEOINpEAENEHHAs N3MEHUYHBOCTD,
60prba 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bosronuu (CTI) u €€ 0OCHOBHBIE MTOJIOKEHUS.

Mukposomonus. [Tonynsinusa kak eITMHUIA BUIA U 3BOJIIOLINH.

JBuxyiue cuibl ((hakTOpbl) SBONIOLUMK BHUIIOB B MpUpoJe. MyTallMOHHBIHI
nporecc ¥ KOMOWHATMBHAs W3MEHYMBOCTH. [lomyssiiuoHHBIE BOJHBI U Ipeid
reHoB. M30s1us U MUrpamnusi.

EcrectBennsiit otObop — HampaBisomuid (akTtop 3BoOJIOIUUA. DOpMEI
€CTEeCTBEHHOTO 0TOOpAa.

[TprcnocoOIEeHHOCTh OPraHU3MOB Kak pe3yibTaT dBojouuu. [Ipumepst
IPUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMopd 036l U UINOAJANI TAIIHH.

Bun wu  BumoobOpazoanme. Kpurepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoosBomonusi. DopMbl  IBOMIONHUM:  (puiieTHYecKas, IUBEpreHTHAs,
KOHBEPIreHTHasl, mapasuienbHas. HeoOpaTuMocTh HBOIOINH.

[IponcxoxaeHne OT HecCleNMaIU3UPOBaHHBIX IpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHAsA paaualysl.

JdeMoHCcTpanum:

IToptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkenb, @. Mromep, A. H. Cesepiios.

Tabmuter 1 cxeMbl: «Pa3BuTHE OpraHUIECKOTO MUpa Ha 3emiiey, «3apoIbIin
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppOBI  3a
cymectBoBanue», «EctecTBeHHBIH 0TOOP», «MHOrooOpasue COpTOB pacTCHUI»,
«MHoroobpasue  HOpoA  KUBOTHBIXY, «Tonmynsiuuny, «MyTaunoHHas
U3MEHYUBOCTE», «ApoMopdo3b», «Wnumoanantauun», «OOIIast aereHepanus,



«/IBmxkymue cunbel sBomonuny, «Kapra-cxema wMapupyra nyrtemectBus U.
HapBuHa», «bopbba 3a cymectBoBaHue», «lIprcOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe BUI000pa3zoBaHue», « IKOJOTHUECKOE BUT000OPA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IJIOJIOB U CEeMsH, KOJUIeKius «[IpuMephl 3alIUTHBIX TPUCIOCOOJIECHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HAMpPABJICHUS ASBOJIOLHUNY», 00bEMHA MOJEIh
«CTpoeHHe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, kKowiekius «DoOpMbI COXPaHHOCTH
HUCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmiukanua «llepekpéct
XpOMOCOM», BIaxHble npenapaTel «Pa3zButne Hacexkomoro», «PazButue
JSATYIIKWY», MUKporpenapaT «Jpozoduia» (Hopma, mytanuu GOpMbI KPbUIHEB U
OKpPACKH Tela).

JlaGopaTopHble M MpaKTHYeCKUe PadOThbI:

Jlaboparopnasi pa6ota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHIECKOMY
KPUTEPUION.

JlaGopatopHas padora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KM3HHM HA 3emuie.

JloHay4dHbIE TIPEACTABICHUS O 3apOKIEHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKU3HM Ha 3emiie: abuoreHe3 W MaHCHepMHs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIH CUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMUYECKOM 3BoonMu. HavanbHbie 3Tamnbl
ouonorudeckoit sBosronuu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm U nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickass 3pbl. [lameosoiickas dspa u €€ mNepuoabl: KEMOPHUHCKHIA,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaiiHo3oickass 3pa u €€ 1nepuoApl: NAJICOr€HOBBIM, HEOICHOBBIM,
AHTPOIIOT€HOBBIN.

XapaKTepuCTUKA KIMMaTa M TeoJIOTHYecCKuX mpoueccoB. OCHOBHbBIE 3Tarllbl
ABOJIOLIMM PACTUTEIBHOTO M KMBOTHOrO MHUpa. ApomMopdo3bl y pacTEeHUU U
XKUBOTHBIX. [l0siBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMyYecKOro Mupa Kak oOTpakeHue »3Bojoluu. OCHOBHbIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YeNIOBEeKa. AHTPOMOJIOTUS Kak Hayka. Pa3Butue nmpeacraBieHuid o
MMPOUCXOXKIAECHUHN 4YeJOBeKa. Mertonbl u3ydeHus aHTpomnoreHeza. CxoacTBa u
pas3Iu4Ms YEJI0BEKA U )KUBOTHBIX. CUCTEMAaTUYECKOE MTOJIOKEHUE YEIIOBEKA.



JBuwxymue  cwibl  (pakTopbl) — aHTpOHOreHe3a. Hacnencreennas
M3MEHYMBOCTh M  €CTECTBEHHbIH o0TOOp. OOmecTBeHHbIH o00pa3 KHU3HHU,
M3TOTOBJIEHNE OPYIHUN TPyAA, MBILLJICHHUE, PEYb.

OCHOBHBIE CTaIA U BETBU JBOJIIOIIMN YEJIOBEKA: aBCTPAIONUTEKH, YeloBek
ymenbii, Yenosek npamoxomdamui, YenoBek HeanaepTanbCKuh, YHesnoBek
pasymHblii. Haxonku ucKomaemMbIX OCTATKOB, BpEMsI CYIIECTBOBaHUS, 00JacTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOIO MO3Tra, 00pa3 KU3HU, OPYIUs.

YenoBeyeckue pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCcTpajioMjHasi  (dKBaTOpHalbHas),  MOHIOJIOMJHAS
(a3maTcko-amepukaHckas).  YepTbl  NPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUA. EAMHCTBO 4ENOBEYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwmuiep, I'. FOpu, Y.
JlapBuH.

Tabmunpel u cxembl: «Bo3HukHOBeHHE CONMHEYHOM cHUCTEMBI», «Pa3BuThe
opraHuyeckoro mupa», «PactutenpHas KkieTtka», <«OKuMBOTHas  KIETKay,
«IIpokaprornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOrO0 MHPA»,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS YeNIOBEKa W UeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eNoBeKay», «/[peBHeilmme moan», «peBHue mtoam», «llepsbie
COBPEMEHHBIE JTI0N», «HenoBeuecKne pach».

O6opynoBanue:  mymskun — «lIpoucxoxaeHue  denmoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTaJblla, KPOMAHbOHLA), CJIENKH WJIU
U300pa)KEHUsI KaMEHHBIX OpYAHM TMEePBOOBITHOIO 4YelOBeKa (KaMHHU-YOMIEPHI,
pyouna, ckpebna), TreoxpoHoOJOrHyeckas TaOnuIa, KOJUIeKIUsa «DopMbl
COXPAaHHOCTU MCKOMAEMBbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble H MpakTHYecKHe PadoThI:

[Ipaktuueckast padora Ne 1. «/3ydueHue nCKONMaeMbIX OCTATKOB PACTEHUN H
KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcusi «IBOJIOUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbBIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mMsl U OKpYysKawiuas cpeaa.

DKoJorus Kak Hayka. 3aJjaui ¥ pasJeibl 3KOJOTHH. MeToIbl 3KOJOTHYECKUX
UCCJIEI0BaHUNA. DKOJOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYILHAas, OYBEHHAs,
BHYTPUOpPTraHU3MEHHAsI.



Okonorunyeckue (¢akropel. Krnaccudukamus >SKoJOrudeckux (akTopos:
abuoTtuyeckue, OMOTHMYECKHME U aHTPOINOreHHble. JIEHCTBHME HKOJIOTrMYECKUX
(GbaKTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAXKHOCTh. DPOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JE€WCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonornueckne puTMmsI.

buornueckue (bakTopBhlI. Bunel OMOTUYECKHUX B3aUMOJICHUCTBUN:
KOHKYpEHIUS, XUIIIHUYECTBO, cuMOno03 u ero ¢opmel. Ilapasutusm, koonepanus,
MYTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aWMOACHCTBUU ISl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTeslu
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. /{lnHaMuka 4ucaeHHOCTH MOMYJISAINHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

[Toptpetni: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabnuuel 1 cxembl: kapra «[Ipupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opranuzMoBy», «®Portonepuonuzm», «llomynsuuu», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISAIUU HHOY30puu-Tyhenbkny, «[lumieBsie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnas padora Ne 3. «Mopdosmorudeckre 0COOEHHOCTH PacTEHUN U3
Pa3HbIX MECT OOUTAHUSI.

JlaGopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pPa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTeHUN».

Tema 4. Coo01iecTBa M 3K0JI0rHYeCKHE CUCTEMBI.

Coo0miectBo opranu3mMoB — OuorieHo3. CTpyKTypbl OWOIlEHO3a: BHI0Bas,
MpocTpaHCTBeHHas, Tpoduueckas (mumieBasi). Bunbi-momunantel. CBsi3u B
OuoIeHose.

Okonoruyeckue cuctembl (dkocuctemsbl). [loHsitue 00 »sKocucreMe u
ouoreoneHoze. DOyHKIUOHATIbHBIE KOMIIOHEHTbI 3KOCHCTEMBI: IPOJYIEHTHI,
KOHCYMEHTBI, peAylUEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMU B IKOCUCTEME.
Tpoduueckue (muiieBble) YpPOBHHM OJKOCHCTEMbl. [luineBble 1emd H  CETH.
OcCHOBHBIE TIOKa3aTeNW SKOCHUCTEMBI: OHOMacca, MPOAYKLHUSA. DKOJOTHYECKHE
NUPaMUIBl:  TPOAYKIMM, YHUCICHHOCTH, Ouomacchl. (CBOHCTBAa 3SKOCHUCTEM:
YCTOWYUBOCTB, CAMOpEryJsiuus, pa3sutue. CyKieccusl.

[IpupoaHble 3KOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. IKOCUCTEMA XBOWHOTO
WJIM [IAPOKOJIMCTBEHHOIO JIECa.



AHTpPOIIOreHHbIE  DKOCHUCTEMBL.  ATpPO3KOCHCTEMBI.  YPOO3IKOCHUCTEMBI.
buonoruyeckoe 1 X0311CTBEHHOE 3HAUEHHE arpO3KOCUCTEM B YPOOIKOCUCTEM.

buopaznoobpasue kak (akrop ycTouMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Vuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHocTH OHOcPepsl Kak
rio0asbHOM 3KocucTeMbl. J[MHaMuyeckoe paBHOBecHE U OOpaTHas CBA3b B
o6uocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0OXUMHUYECKHE IIUKIIbI 3JIEMEHTOB (yriepoaa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpONOreHHbIe U3MEHEeHUs B Ouocdepe.
['nob6anbHbIe 2KOJIOTHYECKHE MPOOJIEMBI.

CocyiiecTBoBaHMe IPUPOJIBI u 4eJI0BEYeCTBa. Coxpanenue
O6nopa3zHooOpasusi Kak OCHOBa yCToWunBocTU OGuocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBJiICHUs MPUPOAHBIMH pPecypcaMH UM UX HCHoJIb30BaHue. JlocTmkeHus
OMOJIOTMH ¥ OXpaHa MPUPOIBI.

JdeMoHcTpanum:

IToptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubsie coobmiectBay, «llenu nutanus», «IKoJoruyeckas MMHUPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrO  Jjeca», «buonenos Bomoéma», «ArporeHo3», «lIpumepHsbie
aHTPONOTEHHBIE  BO3JICUCTBUS Ha mpupoay», «Baxkheillnne HCTOYHUKH
3arpsi3HEHMsI BO3/lyXa U TPYHTOBBIX BOa», «[louBa — BakHeIas cocTaBistonas
ouochepnry, «DakTopsl Aerpananuu 1mouBy, «llapaukoBeiii d3ddekTy, «DakTopsl
paauoaKTUBHOTO 3arpsisHeHUs Ouochepb», «OOmas crpykrypa Oumochepsi,
«Pacmipoctpanenue >xu3Hu B Ouocheper», «O30HOBBI dKpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Monenb-ammInkanus «TunudHble OMOIEHO3bI», TepOapwHii
«PactuTtenpHbBIe COOOIIECTBAY, KOMUICKIIUN «brorieHo3y, «BpeauTenu BaxKHEHIITUX
CEIbCKOXO3IMCTBEHHBIX ~KYJIBTYp», TepOapuu MW KOJJICKIIUA pPACTCHUH W
KUBOTHBIX, PUHAJICKAIINE K PA3HbIM 3KOJOTMYECKHMM TpylnaM OJHOI0 BHUIA,
Kpacnas xuura Poccuiickoit ®Denepannu, W300paKEHUS OXPAHIEMBIX BHIIOB
pacTeHU U )KUBOTHBIX.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOI'NN HA BA3OBOM YPOBHE CPEJHEI'O OBHIET'O
OBPA3OBAHUA
Cornacho ®I'OC COO, ycraHaBIMBaKOTCS TpeOOBaHUA K pe3ysibTaTaM

OCBOCHMS  OOYYalOIIMMHCS TMpOrpaMM  CpeaHero oOmero ooOpa3oBaHUS:
JUYHOCTHBIM, METAPEAMETHBIM U TTPEAMETHBIM.



JINYHOCTHBIE PE3YJIbTATBI
B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUS mHpeamMera «bHosorus»

BBIJICJICHBI CIEAYIONIUE COCTABISIONINE: OCO3HAHUE OO0YYArOIIUMUCS POCCUUCKOM
rpakJaHCKOM MJIEHTUYHOCTH — FTOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOONpPEACICHUIO, HalWyue MOTUBAlMM K OOydYeHHMIO  OHOJIOTHH,
L[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIACHUW JMYHOCTH HAa OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W MCTOPUUYECKUX TPAJUIMN DPA3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATENIbHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKAMHU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIOCOOHOCTU CTaBUTH LIENIU U CTPOUTH KU3HEHHBIC TUIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS npeamera «buonorus» AOCTUTalOTCs B
€IUHCTBE Y4YeOHOW U BOCIUTATECIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSITBIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHUS, CaMOBOCIIUTAHUSI U
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3ULIMUM JIMYHOCTH, MATPUOTU3MA,
YBAKEHUS K 3aKOHY M MPABOIMOPAJKY, YEIOBEKY TpyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPENKHOTO0 OTHOIICHUS K KYJIBTYPHOMY HACJIECAHIO H
TpaAuLUsIM MHOTOHAIlMOHaIbHOro Hapona Poccuiickoit denepaunu, npupone u
OKpY’Karouien cpeze.

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUs YyuyeOHoro mnpeamera «buonorus»
JIOJIKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYAOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH IMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAIUIUOHHBIM TEHHOCTSIM POCCHUMCKOTO O0OIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEIBHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIlPaBICHUM
BOCIIUTATENIbHOW JI€SITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IPU CO3JaHHU
y4eOHBIX MPOEKTOB, PEIICHUU yUEOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMIOJTHECHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHSTH €E;



YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHUBHOIO
B3aUMOJICHCTBUS JIOJIEH C Pa3HBIMHU YOEKICHUSAMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHMYECTBY B MPOILECCE COBMECTHOTO BBINIOJHECHUS
y4eOHBIX, T[I03HABATEIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXXUTEIbHOTO
OTHOIIICHUSI K MHEHHUIO OINIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEpKAHMUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOopMUPOBAHHOCTH POCCUUCKOU IPaXIaHCKON UJIEHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH NEpe.
Pomunoii, ropmoctu 3a CBOM Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJIbI,
TOCTHUKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTHUX, TPY/E;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJOTHM, TOHUMAHUS 3HAYCHHS OWOJOTMHM B TIO3HAHUHU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO M 3amute OtedecTBa,
OTBETCTBEHHOCTH 32 €T0 CYNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHMUE JyXOBHBIX IEHHOCTEN POCCUUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIE pEHICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHA LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu HapoJ0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUN;

MIOHMMAaHWE 3MOIMOHAJIBHOTO BO3JEHUCTBUS )KUBOW MMPUPOJBI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@&JKEHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, (POPMHUPOBAHUS KYJIBTYPbI 310POBbS H
3MOIMOHAJIBHOTO 0JIarONmOJIyYHs:

MOHMMaHWE W pealn3alus 3J0pOBOTO M 0Oe3omacHOro o0pa3a KU3HU
(3mopoBoe  TUTaHHUE, COOJIIOACHUE TUTHMEHUYECKUX MpaBUI U HOPM,



cOaTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIIEHUS K
COOCTBEHHOMY (PM3HUYECKOMY U NICUXUYECKOMY 3/I0POBbIO;

MOHMMAaHWE I1[EHHOCTU TMPaBUJ HWHIUBUIAYAIBHOTO U  KOJUJIEKTUBHOIO
0€301acHOr0 MOBEACHUS B CUTYAIMIX, YTPOXKAIOIIUX 3J]0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE MOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH MacTEepPCTBA, TPYAOJIIOOUE;

TOTOBHOCTh K AaKTUBHOW JIESITEIHHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHSITH TAKYIO JICSITEIbHOCTb;

UHTEpEC K paznuHbiM cepam mpodeccroHaabHON AEATETLHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Peaiu30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWUI0O W CaMOOOpa30BaHMIO Ha
POTSHKCHUH BCEH JKU3HU,

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH IIeJeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE€ KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYyIleCTBOBaHUS;

MOBBIIIEHUE YPOBHS JKOJOTHYECKON KYJIbTYypbl: MNPHUOOPETEHHE OIBITA
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM UX BO3MOXHBIX MOCIEACTBUI IJIs
OKpY’KaroUIen Cpelsl;

OCO3HAaHHE TJI00aJIBHOTO XapakTepa 3KOJOTMYECKHX MpoOieM M IMyTel uX
peleHus;

CITOCOOHOCTh HMCIIOJIB30BaTh MPHOOpPETaeMble TPH H3YYEHHH OHOJIOTHH
3HaHMSI W YMEHHUS TPU PEHICHHH TpoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOAOIIONB30BaHUEM  (COONIIOICHWE  TPaBWJI  TIOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHJIOB,
AKOCHUCTEM, OrOoCchepsl);

AKTUBHOE HENPUATHE JICMCTBUW, NPUHOCAIIMX BpPEd  OKPYKAIOIIEH
MPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATH HEOJIATOMPHUATHBIC SKOJOTHUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILIATH UX;

HaJIUYHUE Pa3BUTOrO SKOJOTHUECKOTO MBIIUICHUS, IKOJOTHUECKON KYJIbTYpHI,
ombITa NEeATEeNbHOCTU HKOJIOTHYECKOHN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOW M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN NEATEIbHOCTH HKOJIOTHUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI' 0 MO3HAHMS:



c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKM M OOIIECTBEHHOUN MPAaKTHUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEILCKOW KYJIBTYPhl Kak CpeCTBa
B3aUMOJICHCTBUS MEXKY JIFOJABMU U MMO3HAHUS MUDPA;

noHUMaHue crenuduku OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJiu B
dbopMUPOBaHUN PANMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBIeHUsS 00 OKpY)KalollleM MHUpE KaKk O €JIMHCTBE MPHUPObI, YeJIOBEKa U
oO1iecTBa, B TO3HAHWU MPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEHHUs IPUPOTHOTO PABHOBECHS;

yOeXKJIEHHOCTh B 3HAYUMOCTU OHWOJIOTHUU ISl COBPEMEHHOM IMBUIIU3AIUU:
oOecrieyeHUs] HOBOTO YPOBHS Pa3BUTHUS MEUIIMHBI, CO3JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh PecypcHble  MPOOJEMBbI  Pa3BUTHS
YeJI0BEUECTBa, MOMCKA MYTEeH BBIXOJA U3 III00AIBHBIX IKOJIOTUUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAIllMOHATBLHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX pPecypcoB W (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHUOJOTMUECKUX 3HAHUU B IEJSIX
NOBBILIEHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4YHOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TpaMOTHOCTU OOydYarommxcs, GopMHpyeMOit
IpU U3y4YEHUU OMOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJOB IMO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAHHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUPA U MPOUCXOASAIINX B HEM U3MECHECHH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOYEHHUS Ha OCHOBE HAay4HbIX (DAKTOB H
MUMEIOIIUXCS TAHHBIX C LEIBIO MOTYYEHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIIONb30BaTh OHMOJOTUYECKUE 3HAHUA IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE LEHHOCTH HAaY4YHOH JHESTEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
MIPOEKTHYIO U HCCIEI0BATEIBCKYIO IS TENbHOCTh UHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUN MO OHMOJOTHHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIBTATbI
MeTtanpeaMeTHbIe pe3ysbTaThl OCBOEHUSI y4eOHOro mpeamera «bHoJorus»

BKIIFOYAIOT: 3HA4YMMble 171  (POPMHUPOBAHUS MHUPOBO33PCHUS OOYyJarONIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIE MOHSTHS, OTPaKaroIIue
LEJTOCTHOCTh HAy4YHOW KapTUHBI MHUpa U CHEeUU(PUKY METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUsl, SABJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIH (paKT, NPUHLMUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,



UCCleOBaHue,  HaOJIOJIEHWe,  HM3MEpPEHHe,  OKCIEPUMEHT U JAPYIHX),
YHUBEpCaJIbHbIE Yy4YeOHble JeWcTBHUs (TIO3HABaTElIbHbIE, KOMMYHHKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBaoIne (dbopmHpoBaHUE (G yHKUIHMOHATBHOM
IPaMOTHOCTH M COIMAJIbHOM KOMIETEHIMH OOy4arouIuxcs, CHOCOOHOCTb
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAIbHbIE Yy4YeOHBbIC JIEUCTBUA B
[I03HABATEJILHOU U COLIMAJIbHOU IPAKTUKE.

MertanpenMeTHble pe3yJbTaThl OCBOSHUSI MPOTPaMMbl CPEIHETO O0OIIero
00pa3oBaHUs JIOJKHBI OTPakKaTh:

OBaanenne YHUBEPCATbHBIMH yueOHbIMH NMO3HABATEIbLHBIMHU
AeCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHE JeCTBHS:

CaMOCTOSITeIbHO  (OPMYNHMpPOBaTh M aKTyaJu3UpoOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHUU TPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilaccuduKaIu, 0000IIeHUs ), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATUH (BBIACISTh UX XapaKTepHbIE MPU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMHU TTOHATHSMH);

ONpEeNeNATh LEeNu JACATEIbHOCTH, 3aJaBas MHapamMeTpbl U KPUTEPUU UX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThI IECSITENBHOCTH C IOCTABIECHHBIMU LIETISAMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHIATHUS A 00bsICHEHUS! (DaKTOB U SIBIICHUU
KUBOU MPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABJISTH 3aKOHOMEPHOCTU U TMPOTUBOPEUYUS B paccMaTPUBAEMbIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKITIOUCHUS;

IPUMEHATh CXEMHO-MO/ICJIbHBIC cpeacTBa JUISL NpEeACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaX, a
TAaKK€  MPOTHUBOPEYMII  pa3HOro  poJa,  BBIABICHHBIX B Pa3JIMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS TPOOJIEMBI C y4ETOM aHaIM3a HMEIONTUXCS
MaTepualibHbIX U HEMATEepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEATEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCIIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX  PEaJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUHN KU3HEHHBIX MPOOIEM.

2) 0azoBbIe HCCJIEI0BATEIbCKHE TeHCTBHS:

BJIAJIETh HABbIKAMH y4€OHO-UCCIIEI0OBATENILCKON U TPOCKTHOM JIESITEIbHOCTH,

HaBbIKAMU  pa3pelleHus MOpoOJeM, CIHOCOOHOCTBIO U TOTOBHOCTBIO K



CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JINYHBIX METOJIOB MO3HAHNS,

WCIIOJB30BaTh pPA3JIMYHbIC BHJBI JEATEIBHOCTH IO IOJY4EHHUIO HOBOTO
3HAHMSI, €ro MHTEpPHpEeTalHnH, NPeoOpa3oBaHUI0 M NPUMEHEHHI0 B YYEOHBIX
CUTYallUAX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX U COIIMAIbHBIX MPOEKTOB;

(opMHpOBaTh HAYUHBIN TUN MBILUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHUEMH,
KJIFOUEBBIMU MTOHATHSIMU U METOJAMHU;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEILHOU
NEATEIbHOCTU Y KU3HEHHBIX CUTYaIUAX;

BBISIBIIATH IPUYMHHO-CJIEJICTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pElICHUs, HAXOAUThb APTyYMEHTHI I J0Ka3aTeIbCTBA
CBOMX YTBEPKJICHUH, 3a/1aBaTh NapaMETPhl U KPUTEPHUU PEILICHHUS;

AHAJIM3MPOBATH IIOJYYECHHbIE B XOAE pEUIECHUA 3aJaud pPe3yJIbTaThl,
KPUTHUYECKHU OLIEHUBATH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

J1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TEpPEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHATIBHYIO CPENY;

yMEThb MEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 M INPAKTUYECKYIO 00JIacTH
KU3HEIEATEIIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIE HJIEH, MPEIaraTb OPUTMHAJIBHBIE IOJAXOAbI U PELICHHS,
CTaBUTb NPOOJIEMBI U 33/1a4H, TOIMYCKAIOLINE albTEPHATUBHbBIE PELICHMUS.

3) paboTa ¢ nunpopMmaumeii:

OpPUEHTHUPOBATHCS B PA3IMUYHBIX UCTOUHHUKAX MH(OpManuu (TekcTe yueOHOro
nocoOus, Hay4yHO-TIONMYJISPHOW JUTEepaType, OHOJOTMUECKUX CIIOBapsX H
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHAIU3UPOBAThH
MHGOPMAIUIO PAa3IUYHbIX BUAOB U (OPM IPEICTABICHUS, KPUTUUECKH OILICHUBATh
€€ JOCTOBEPHOCTh U HEPOTUBOPEUYNUBOCTb;

(GopMyIupOBaTH 3aIPOCHl U MPUMEHATh PA3IUYHbIE METOJbI MPHU MOUCKE U
orOope Ouonornyeckoi MHPOpMaAIM, HEOOXOJUMON /sl BBIMOJHEHUS Y4eOHBIX
3az1ady;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTMH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIB30BAHUS PA3JIMYHBIX
ITIOMCKOBBIX CHUCTEM,;

CaMOCTOSITEILHO ~ BBIOMpaTh  ONTHUMaIbHYIO  (GOpMy  IpeICTaBICHHUS
O6uonornueckoil nHGopmamu (cxembl, TpaduKy, JUarpamMmbl, TaOJIHUIbI, PUCYHKH

H JIpyroe);



UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayecTBE CpeAcTBa mpu padoTe ¢
Ouonornyeckoil HMHPOpMaUMEN: TPUMEHATh XHUMHUYECKHE, (HU3MUYECKUue W
MaTeMaTUYecKue 3HaKM W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHUMBOJMYECKUE  CpEICTBA
HAarJIAIHOCTH;

BJaJ€Th  HABbIKAMHU  pACMO3HABaHUS M 3allUThl  WH(pOpMaIMH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) obmeHue:

OCYIIECTBIISITh KOMMYHUKALIMU BO BCeX cdepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHHU MO CYIIECTBY OOCYXJaeMOM TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJACHHS OTHOCUTEIBHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YUMTBIBATh MHTEPECHl U COTIACOBAHHOCTh MO3UIUNA APYIMX yYaCTHUKOB
JUanora Wiv JUCKYyCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpeacTBa OOIIEHHWs, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMSITYaTh KOH(MDIUKTHI U BECTU NIEPETOBOPHI;

BJIA/IETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMepEeHUs IPYrux JIIoJIeH, MPOSBIATh YBaXKUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOPpPEKTHOH opMe (HOpMyIHpOBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHUSI C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAs AesITeJIbHOCTh:

IOHMMAaTh M HCIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIMBUIYaTbHOU
paboTHI MPU pelIeHUH OMOJIOTHYECKOMN MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTD
HNpUMEHEHUs TPYNIOBBIX (OPM B3aUMOAECHCTBUS MPH PEIICHUN yueOHOM 3a]auu;

BBIOMpATh TEMaTUKY M METOJbl COBMECTHBIX JACUCTBUN € yu€TOM OOIIKX
MHTEPECOB U BO3MOYKHOCTEN Ka)KJOT0 YIEHA KOJUIEKTHBA;

OPUHUMATh LE€JM  COBMECTHOW  JEATEIBHOCTH, OpPraHHU30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTUKECHUIO: COCTABJAThH IUIAH JIEHCTBHM,
pacrnpenensith poiud ¢ Y4ETOM MHEHHUH YYaCTHHUKOB, OOCYXAAaTh Ppe3yiIbTaThl
COBMECTHOM padoOTHhI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAaJa M KaXIOr0 yYaCTHHKAa KOMaHIbl B
OOIIMii pe3ynbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTtb HOBBIE IIPOEKTHI, OLEHWBATh WJEW C MO3ULIUU HOBH3HBI,
OpPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPAaTErMUYECKOE IOBEACHUE B PA3IMYHBIX
CUTYalLUsX, IPOSABIIATh TBOPUECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OBiageHne yHMBepPCAJIbHBIMH PeryJTHBHBIMU AeHCTBHUAMM:



1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS [UIsl BBISBIEHUS MNpPOOJIEM M UX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpaTh HAa OCHOBE OMOJOTMYECKHX 3HAHUN LIEJEBbIE U CMBICIOBBIE
YCTAaHOBKHM B CBOUX JCMCTBUSX U MOCTYIKaX MO OTHOIICHUIO K KUBOW MPUPOJIE,
CBOEMY 3/10POBBIO U 3/I0POBbIO OKPYKAIOILIUX;

CaMOCTOSITEIIbHO OCYIIECTBISATh MO3HABATEIbHYIO NI€ATEIBbHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7jaul B 00pa3oBaTEIbHON
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pELIeHUs NpodiieMbl €  y4€TOM
UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUH];

JlaBaTh OIIEHKY HOBBIM CUTYAaIlUsIM;

pacHIMpATh paMKH Y4eOHOT O MpeIMEeTa Ha OCHOBE JIMYHBIX NMPEAIOUTEHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a penieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT,

CIoCcOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKON SPYIUIIHH B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBHI B NIE€SITEIbHOCTD,
OILICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIaJIeTh ~ HAaBbIKAMU  [O3HABAaTEIBHOM  peQIeKCMH  KaKk  OCO3HAHUS
COBEpINAEMbIX JIEUCTBUM M MBICTUTENBHBIX TIPOILECCOB, WX pE3yJbTaTOB U
OCHOBaHUM, MCTIOJB30BaTh MPHUEMBI peIeKCUU ISl OIEHKU CHUTYallud, BHIOOpa
BEPHOTO pEIICHUS;

YMETh OIICHMBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS M0 HUX
CHU)KECHHIO;

NPUHUMATh MOTHUBBI M apryMEHTHl JPYTUX TPHU aHaJIU3€ pPe3yJIbTaToOB
NEeSATENbHOCTH;

3) mpuHsiTHE CeOsl U APYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U IOCTOUHCTBA;

NPUHAMATh MOTHUBBI M apryMEHTHl JPYTUX TPHU aHaJIu3e pPe3yJbTaTOB
NEeSATENbHOCTH;

pU3HABATH CBOE MPABO M MPABO JAPYTHUX HA OIMHUOKH;

pa3BUBaTh CHOCOOHOCTh IOHUMATh MUP C NO3ULUU APYTOro YEIOBEKA.

INPEJMETHBIE PE3YJIBTATBI
[IpenmeTHbie pe3ynbTaThl OocBoeHUs mporpammbl COO 1o OWOJIOTMH Ha

0a30BOM YpOBHE BKJIIOUAIOT crienuuyeckue ajisg yaeoHoro npeamera «buomaorusi»
Hay4HbI€ 3HAHUS, YMEHUSI U CIIOCOOBI JEUCTBUI IO OCBOCHUIO, UHTEPIIPETALINU U



npeoOpa3oBaHUIO 3HAHWM, BUIBI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHMS U
MPUMEHEHUIO 3HAHWM B PA3IMYHBIX YYEOHBIX CUTyallMiX, a TakKKe B peallbHbIX
KU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpeameTHBIC
PE3yJIbTAaThl IPEICTABIEHBI MO r0JIaM 00yUYEeHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KAapTUHBI MUPa U HAYYHOTO MUPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOeKHBbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OUONOTUH, (DPYHKIIMOHATILHON
IPaMOTHOCTH YEJIOBEKa AJI pelIeHUs )KM3HEHHBIX 3a/1ay;

YMEHUE PACKphIBATh COAEpKaHUE OHOJOTMYECKUX TEPMHUHOB M TOHSITHN:
KU3Hb, KJIETKA, OpraHu3M, MeTa0onu3M (0OMEH BeEIIeCTB M MpeBpallecHue
HHEPrUM), TOMEOCTa3 (CaMOperyJssius), YpOBHEBasI OpPraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCTIPOM3BEICHUE (PEIPOIYKIIHUS), HACIEACTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHHE Wu3JlaraTh OWOJOTUYECKUE TEeOpuH (KJIETOYHas, XPOMOCOMHas,
MYTallMOHHAs, IIEHTpajbHas JOTMa MOJIEKYJsipHOW Owuonorun), 3axoHsl (I
Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o 1eHTpax MHOTooOpasus u
IPOUCXOXKIEHUST KynbTypHBIX pactenuit H. . BaBunona), onpenensite TpaHUIIbI
UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

yMEHHE BIaJeTh METOAaMU HayYHOI'O TTO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
ONMHMCAHUE YKUBBIX CUCTEM, IPOIECCOB W SIBIICHUI, OpPraHU3alMs U IPOBEICHUE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABW)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJIY HCCIEAyeMbIMU BEIWYMHAMH, OOBSCHEHHE IMOJIYYCHHBIX
pPE3yAbTAaTOB, WCIOJIb30BAHHBIX HAaYYHBIX IMOHSATHUNA, TEOPUl W 3aKOHOB, YMEHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATh CYIHIECTBEHHBbIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapuOT, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEIECTB M MPEBpAIlCHUs SHEPruu B KIETKEe, (OTOCUHTE3A,
IUIACTUYECKOTO0 M JHEPreTHYecKoro oOMEeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOJOTBOPEHUS, PA3MHOXEHUS, WHIAUBUIYAIbHOIO Ppa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE TPUMEHSTH MOJTYYCHHBIC 3HAHUSA IS OOBSCHEHUS OMOIOTHYECKUX
MPOLIECCOB U SIBIICHUM, ISl MPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KU3HU C LEeIbl0 o0ecredeHuss Oe30MacHOCTH CBOETrO 370POBbSl M 310POBbS
OKPY’KaIOUIUX JI0JIel, COOIOJIEHHUS] HOPM I'PaMOTHOTO MOBEACHUSI B OKPYKAIOIIEH
MPUPOJIHON cpefie, NMOHMMAHHWE HEOOXOJIMMOCTH HCIOJIb30BAHUS JIOCTHKECHUHN



COBpEMEHHOU ouonorun u OMOTEXHOJIOTUI JUIS  PalMOHAIBHOTO
PUPOIOTIONH30BAHHS;

YMEHHE pemiaTh OJJIEMEHTapHble TeHeTHYeCKHe 3aJadud Ha MOHO- H
OUTUOPUHOE CKpPEIIMBAHUE, CIETNIEHHOE HACJIEeOBAHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAaHUS NJs MpEICKa3aHusl HAacleJOBaHUS MPU3HAKOB Y
OpPTraHHU3MOB;

YMEHHE BBIMIOJNHATh JAOOPAaTOPHBIE M MpPaKTUUYECKUE paldOThl, COOMIOAATH
npaBuiia npu padbote ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTUYECKH OIICHMBATh M HWHTEPIPETHPOBATH HHPOPMAIIIIO
OMOJIOTMYECKOTO  COJIEPIKaHWs, BKIIOUAIONIYIO TICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpEICTBA MAacCOBOW MH(POpPMAIIUHU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl), ATHUYECKHE aCMEKThl COBPEMEHHBIX HCCIICOBaHMI B OHOJIOTHH,
MeIHIUHE, OMOTEXHOJIOTHH;

yMEHHE CO037aBaTh COOCTBCHHBIC ITMCHMEHHBIE W YCTHBIE COOOIICHUS,
00001mass Guonornyeckyro UHGOPMAIIUIO U3 HECKOJIBKMX WCTOYHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydyeOHoro mpeamera «buonorus» ¢ 11
Klacce OJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJH OHMOJIOTMH B CUCTEME HAy4YHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAYyYHOM KAapTHHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCUUCKHUX H
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATBHON
IPaMOTHOCTH YEJIOBEKA JJIS pEIIeHUs )KM3HEHHBIX 3a/1ay;

yYMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTMYECKMX TEPMUHOB U TOHATHIL:
BUJI, TIOMYJSIUSA, TeHOGOH I, DBOJIONHUSA, ABIKYIIHE CHIIbI ((PaKTOpBI) IBOIIOINH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHUA000pa3oBaHUE, SKOJOTHYECKHUE (HaKTOPHI,
HPKOCUCTEMA, TMPOAYUEHTHI, KOHCYMEHTBHI, PEAYUEHThI, IEMU  MUTaHHUS,
9KOJIOTHYECKasl MUpaMuJia, OUOreorneHo3, onocdepa;

YMEHUE H3JIaraTh OHOJOTHMYecKHe Teopuu (dBOJOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUS DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabimieBoro cxoactsa K. M. bapa, depenoBaHus TiIaBHbIX HalpaBICHUW H
myteit sBomoruu A. H. CeeprioBa, yuenus o 6uochepe B. . Bepnanckoro),
OTIPEJIEISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHUE BIIaJIETh METOJJaMU HAy4YHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJCHIE U
OTNMCAaHUE JKUBBIX CHCTEM, IPOIECCOB U SBIICHUH, OpraHU3alus M IMPOBEICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTAa,  BBIABIKEHHE  TUIIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAYy HCCIEAYEMbIMU BEIUYMHAMHU, OOBSICHEHHE MOJYyYCHHBIX
pe3yabTaTOB, MCIOJIB30BAaHHBIX HAYUYHBIX MOHSATHH, TEOPHH W 3aKOHOB, YMEHHUE
7ieNiaTh BBIBOJBI HA OCHOBAHHH IMOJIYYEHHBIX PE3yJIbTaTOB;



YMEHHE BBIJICIATh CYIIECTBEHHBIE MPHU3HAKUA CTPOCHUS OMOJOTHYECKHX
OOBEKTOB: BHUIOB, TOMYIALUNA, TMPOAYIEHTOB, KOHCYMEHTOB, pEIYyLICHTOB,
OMOreoeHO30B ¥  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEACTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUJI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpPTaHMU3MOB, JIEHCTBUS SKOJIOTHUECKHX (DAaKTOPOB Ha OpraHM3MBI, IEpeHoca
BEIIECTB M IOTOKAa DJHEPTUM B HSKOCHUCTEMAX, AHTPOIOTCHHBIX H3MEHEHUH B
HKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEHIECTB M OHMOT€OXMMHYECKUX
LIUKIIOB B Ouocdepe;

yMEHHE MPUMEHITHh TMOJyYeHHBIC 3HAHUSA AJIsi OOBSICHEHUS OMOJOTHYECKHX
IPOIIECCOB ¥ SIBIICHUH, JUISI MIPUHATHS MPaKTUYECKUX PEIICHWH B TOBCEIHEBHOM
KU3HU C LeJbl0 oOecredyeHrss OE30MacHOCTH CBOErO 370POBBS M 370POBBS
OKPY’KaOIIUX JIFOJIeH, COOIOCHHSI HOPM TPaMOTHOTO TTOBECHHS B OKPYIKaIOIIeH
NPUPOTHON Cpeae, MOHMMAaHHE HEOOXOIUMOCTH WCIIONB30BAHUS JOCTHKCHUM
COBPEMEHHOW OMOJIOTHH JIJISl palliOHATLHOTO MPUPOAOIOIE30BaHNUS;

YMEHHE peliaTh dJIEMEHTapHbIE OMOJIOTHYECKUE 3a/ladH, COCTaBIISITh CXEMBI
TIepeHOCca BEIECTB M SHEPTUHU B IKOCUCTEMaXx (I[ENU TTUTAHNU );

YMEHHE BBITIOJHATH JIA0OpATOpPHBIE M TPAKTHYECKHE PadOThI, COOJIONATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U JaO0paTOPHBIM 000PYA0OBAHHUEM;

yMEHHE KpPUTUYECKH OIICHUBaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeIcTBa MaccOBOM MH(OpMAaIuU, HAyYHO-TIOMYJISIpHbIE
MaTepualbl),  paccMaTpuBaTh  TJIOOAIbHBIE  DKOJOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TO3UIIHIO;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass GMOOTrHYECKyr0 MHPOPMAIIUIO M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
UCITIOJIH30BaTh OHATHUHHBIN armapat OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KoaunyecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmbie | IpakTiueckue (uu¢poswIe)
NMPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypebi
bubnnoreka [HOK
. buonorus kax Hayxa 2 0 0.5 https://m.edsoo.ru/7f41c292
bubnnoreka [HOK
2 JKuBbIE CHICTEMBI M HX OpraHU3aIys 1 0 0 https://m.eds00.ru/7f41c292
. bubnuoteka [HOK
3 XUMHUYECKUH COCTAaB U CTPOCHUE KIIETKH 8 0 1 https://m.eds00.ru/7f41c292
bubnmmoreka HOK
4 Ku3HeIeATeIIbHOCTh KICTKH 6 0 0 https://m. edsoo.ru/7f41c292
5 PazMmHOXeHHE M MHAUBHUIYyAIBHOE pPa3BUTHE 5 0 1 bubnuoteka [HOK
OPraHnu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE u N3MEHYUBOCTH 8 0 15 bubanorexa HOK
OPraHnu3MoOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusa OPraHU3MOB. OCHOBBI 3 0 0 bubanorexa HOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bubnuoreka LHOK
8 Pesepsroe spems 1 1 0 https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 4



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 KUIACC

KoauuecTBO yacon DJIeKTPOHHBbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM KonTposbmbie | IIpakTiueckue (uu¢pposrIe)
NPorpamMmbl Bcero 5 p o0pa3oBaTejibHbIE
padoThbI padoThbI pecypebi

bubnnoreka HOK

1 OBOmMOUKOHHAs GHOJIOrUA d 0 1 https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME W pa3BUTHE JKM3HU Ha 9 0 05 bubnuoreka HOK
3emiie ' https://m.edsoo.ru/7f41cc74

bubnnoreka HOK

3 Oprasm3mbl 1 OKpykaiomas cpeia S 0 1 https://m.edsoo.ru/7f41cc74
bubnnoreka HOK

4 Coo01iecTBa 1 YKOJOTHUYECKHE CUCTEMBI 9 0 0 https://m. edsoo.ru/7f41cc74
bubnnoreka HOK

5 Peseperoe Bpems 2 1 0 https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 2.5



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KITACC
Ne Tema ypoxka KoimnuecTBo DJIeKTpOHHbIe HH(poBbIE
n/n 4acos o0pa3oBaTe/bHbIE PeCypChl

1 buonorus B cucreme Hayk 1 https://m.edsoo0.ru/216c645c
Mertobl no3HaHus )KUBOW mpuposl. IIpakrnueckas ta Ne 1 «Mcnonp3oBanu

2 paSJ'H/IiHI)IX METOJIOB IIpU myﬂeini 6I/IOJI;(2)1FI/I‘ICSISI/I?( ogﬁ;is]: . . hitps.//m.eds00.11/2636364D

3 buosornueckue CuCTeMsl, MPOLECCH U UX U3YUYEHHE 1 https://m.edsoo.ru/ca2lcc6e

4 XHMMHUYECKUH COCTAB KIETKH. BoJla 1 MUHEpaJIbHBIE COJIH 1 https://m.edso0.ru/1777ba96

5 benku. CoctaB u cTpoeHne OEIKOB 1 https://m.edsoo.ru/b54c5a43
®depmeHTel — OuWosiormdeckue KaranmuszaTopel. Jlabopatopnas pabora Ne 1

6 «3yueHne KaTanUTUYECKON aKTUBHOCTH ()EPMEHTOB (Ha MpUMEpEe aMUiIa3bl WU 1 https://m.edsoo.ru/cldllaca
KaTaJia3bl)»

7 VraeBoasl. JInmmasl 1 https://m.edsoo.ru/5d1cef76

8 Hyxnennosbie kucnotel. ATD 1 https://m.edsoo.ru/948bf536

9 Hctopus n metoapl n3ydeHus kietku. Kierounas teopus 1 https://m.edsoo.ru/b3ab8e68

10 KiteTka xak meaocTHas )KuBasi CUCTEMa 1 https://m.edsoo.ru/5c5ca96a
Crpoenne nsykapuoThueckod kieTku. Jlaboparopnas pabora Ne 2 «UM3yuenue

11 CTPOCHHMS KJIETOK PACTCHHM, )KUBOTHBIX, TPUOOB M OAKTEPHil 10T MUKPOCKOIIOM Ha 1 https://m.edsoo.ru/da486e89
TrOTOBBIX MUKpOIIpenapaTax u UX ONHCAHUE»

12 OOMEH BELIECTB WIK META00IN3M 1 https://m.edsoo.ru/b53dd961

13 ®doTtocuHTe3. XeMOCUHTE3 1 https://m.edsoo.ru/121ae93a

14 DHepreTudyecknii o0OMeH 1 https://m.edsoo.ru/4a9675c8
Kuznennslii nukn knetku. Jlenenue kinetku. Murtos. Jlabopatophas padora Ne 3

15 «HaOmronenne wMHTO3a B KJIETKaX KOHYMKAa KOpElIKa Jyka Ha TOTOBBIX 1 https://m.edsoo.ru/6e28ab92
MUKpOTpernaparax»

16 buocunTes 6enka. Peakiius MaTpUyHOTO CHHTE3a 1 https://m.edsoo.ru/5ccfbeb5

17 Tpancusus — OuocuHTes Oenka 1 https://m.edso0.ru/396ea3f2

18 Hexknerounsle (hopMbl )KMU3HU — BUPYCHI 1 https://m.edso0.ru/8177638b

19 PopMBI pa3MHOXKEHUS OPraHU3MOB 1 https://m.edsoo.ru/96a7fce8
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20 Meiio3 1 https://m.edsoo.ru/fad784a8

2L | uora Ne § iisysene crpoes nonoms kaeror na roroen skporpemaparae, | L | MBsmeo0ue3Tar

22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB 1 https://m.edsoo.ru/2a4596e4

23 I'eHeTKa — HayKa O HACJICJICTBEHHOCTH U M3MEHUYHUBOCTH 1 https://m.edsoo.ru/fc39b86c

24 3aKOHOMEPHOCTH HACJIEAOBAaHUS MPU3HAKOB. MOHOTHOPHIHOE CKPEIIMBAHNE 1 https://m.edsoo.ru/621afldd

25 JurnbpuaHoe ckpemuBanue. 3aKOH HE3aBUCUMOTO HACIIEIOBAHUS TPU3HAKOB 1 https://m.edsoo.ru/b8f7fe72
CuemieHHOe HacnefoBaHWE Tpu3HakoB. JlaGoparopHas pabora Ne 5 «M3ydyenue

26 pe3yJbTaTOB MOHOTHOPUIHOTO W AUTMOPUIHOTO CKPEIIMBAHUS y APO30(UiIbl HA 1 https://m.edsoo.ru/634751fe
TOTOBBIX MHUKPOTIpENapaTax»

27 I'enernka nona. HacnenoBanue npu3HAKOB, CIETUICHHBIX € MOJIOM 1 https://m.edsoo.ru/472b3f35
N3menunBocts. HenacnmenctBennas m3MmeHuMBOCTh. JlabGopaTtopHas pabdota Ne 6.

28 N3ydyenne MoaupuKaMOHHON M3MEHYMBOCTH, MOCTPOEHUE BApHAIIMOHHOTO psiia U 1 https://m.edsoo.ru/a81bbffl
BAPUALIMOHHON KPUBON»

29 E;gf:gg;?i?:ofjﬁiiﬁiﬁ;ibgﬁfﬁ e;{c:)p Has pabora Ne 7. «Amamn3 myrauuii y 1 https://m.edsoo.ru/b3c33d24

30 I'eHeTHKa yeoBeKa 1 https://m.edsoo.ru/9a8c8d99

31 Hrtorosas koHTpoJbHAs paboTa 1 https://m.edso0.ru/879866¢6

32 Ceneknus Kak HayKa ¥ IIpoIecc 1 https://m.edsoo.ru/fcf6d1d6

33 MeTo1bl ¥ JOCTUKEHHUS CEJICKIIMN PACTEHUN U )KUBOTHBIX 1 https://m.edsoo.ru/aeal7cfc

34 buoTtexHoOrMsA Kak OTpacib MPOU3BOJICTBA 1 https://m.edsoo.ru/b94f9a7e

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KUIACC

Ne Tema ypoka KoanuecTBo DJleKTPOHHBbIE HU(PPOBHIE
n/n 4acoB o0pa3oBaTe/ibHbIE PeCypChl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 https://m.edsoo.ru/f765e251
2 Ucropus pazsutus npeactaBieHuii 00 SBOITIONNN 1 https://m.edsoo.ru/f7236852
3 MWuKpO3BOITIOIHS 1 https://m.edsoo.ru/92e2ch7c
© | pabora No | «Cpamnenm mutos no wopbororIECKONY KTy 1| hipsuimedson uezsfece
5 JIBxyiue cuitbl (3JeMeHTapHbIe (PAKTOPHI) SBOJIOLUN 1 https://m.edsoo.ru/c9ca7ec2
6 EcrectBenHsIit 0TOOp M ero hopmbI 1 https://m.edsoo.ru/6e175a57
PesynpraTet ABOJIIOIIUU MPUCTIOCOOTICHHOCTD OpraHNU3MOB "
7 BHJI000pa30BaHuUE. Jlabopartopnass ~ pabora Ne 2 «Omnucanue 1 https://m.edsoo.ru/2d74ael9
MIPUCTIOCOOJIEHHOCTH OPraHu3Ma U €€ OTHOCUTEILHOTO XapaKTepay
8 Hanpasnenust u myt MakpO3BOJIIOIUN 1 https://m.edsoo.ru/cec9b353
9 Heo6patumocTts 3BOMIONNN 1 https://m.edsoo.ru/88f6dcd6
10 Hcropust xu3Hu Ha 3emMiie U METObI €€ N3YICHUS 1 https://m.edso00.ru/19b89985
11 ['unoTe3bl MPOUCXOXKACHUS KU3HHA Ha 3emiie 1 https://m.edsoo.ru/7f268f1e
12 PazButne xu3HM Ha 3eMiie IO 3paM U IIEpHoIaM 1 https://m.edso0.ru/45189341
OcHOBHBIE ATambl HBOJIOLMU PACTUTEIBHOTO W KUBOTHOTO MHpA.
13 [Ipaktruueckas padora Ne 1 «/3ydeHne HMCKOMAeMbIX OCTATKOB PACTCHHMA U 1 https://m.edsoo.ru/f256a36b
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas CUCTeMa OPraHuYeCKOTo MUpa 1 https://m.edsoo.ru/58f9116e
15 DBOJIOIMS YeTIOBEeKa (aHTPOIOTEHE3) 1 https://m.edsoo.ru/b4c1d468
16 JIBmoxkymiue cuibl ((hakTopbl) aHTPOIIOTreHe3a 1 https://m.edsoo.ru/7ad55eb9
17 OCHOBHBIE CTaJUH PBOJIIOIIUH YeJIOBEKA 1 https://m.edsoo.ru/81d88b86
18 YenoBeueckue packl M IPUPOIHBIC aaNTAllMU YEIOBEKa 1 https://m.edsoo.ru/2374alel
19 PesepBHriit ypok. O6001eHre 10 TeMe «BO3HUKHOBEHHE U pa3BUTHE KU3HU 1 https://m.edso.ru/dd4662c2
Ha 3emie»
20 DKoJIorus KaKk HayKa 1 https://m.edsoo.ru/abf8ch57
21 Cpenbl 00uTaHMS U SKOJIOTHYECKHE (PaKTOPBHI 1 https://m.edsoo.ru/9d2ca73f
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Abuotnueckue ¢aktopsl. Jlaboparopuas padora Ne 3. «Mopdonornyeckue

22 0COOEHHOCTH PAacTeHUH M3 pa3HBIX MecT oOuTaHus». JlaboparopHas pabdora 1 https://m.edsoo.ru/afad9188
Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa»
23 brotndeckune GakTopsl 1 https://m.edsoo.ru/a4928c61
KOJIOTUYECKHUE XapaKTepUCTUKU nomynsauuu. llpakrnueckas ta Ne 2
24 f?szzqéTelfﬂofHO?f; H(TIII)yJICﬂuI/H‘/'I paZHZi; EI/IILOB pIZliTeHI/I;Ii 1 pebora X . https://m.edsoo. 1/d6945d54
25 Coo0miecTBa OpraHu3MoB — OHOIEHO3 1 https://m.eds00.ru/88d19c62
26 DKOJIOTUYECKHE CHCTEMBI (9KOCHUCTEMBI) 1 https://m.edsoo.ru/1ead9dff
27 OcHoOBHBIE MTOKA3aTeNN 3KOCUCTEMBL. DKoJlorndeckue nupamusl. CBoiicTBa 1 https://m.eds0o.ru/8ch85173
skocucteM. CyKieccus
28 [TpupoaHBIE 3KOCHCTEMBI 1 https://m.eds00.ru/738929d3
29 AHTPOTIOT€HHBIE IKOCUCTEMBI 1 https://m.edsoo.ru/c5534e2d
30 brochepa — rinobanpHas sKocucTeMa 3eMITn 1 https://m.edso0.ru/6c4997cf
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOCHEPHI 1 https://m.edsoo.ru/c929ffbc
32 Hrtorosas koHTpoJbHAs paboTa 1 https://m.edsoo.ru/82c3bb5f
33 UenosedecTBo B Onochepe 3emiun 1 https://m.edso0.ru/482d6168
34 CocytiecTBOBaHHE MTPUPOJIBI U YEIOBEUECTBA 1 https://m.edsoo.ru/ee2b94a4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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