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COAEPKAHME  YYEBHOT'O TIPEIMETA «BHOJIOTHS» (BA3OBBIIl
YPOBEHD)

10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(hopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM NMPUPOAbI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTH4YEeCKUE PA0OThHI:

[Ipaktnueckas pabotaNe 1. «Mcronb3oBaHWe pPAa3IUYHBIX METOJAOB MpPHU HU3YUYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTIHune KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiictBa OwocucTeM H HX pa3HOOOpasue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoHncTpaumnu:

Tabmuupl 1 cxeMbl: «OCHOBHBIE TIPU3HAKU KU3HW», «YPOBHU OPraHU3aIMU KUBOUH
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHUE KJIETKH.

XVUMHYECKUH ~ COCTaB  KJIETKM.  XMMHYECKME  DJJIEMEHTBI:  MaKpOAJIEMEHTHI,
MHKpPO3JE€MEHTHI. Bo/ia 1 MUHEpabHbIE BEILIECTBA.

@yHKIMK BOJbl M MHUHEpAJIbHBIX BELIECTB B KieTke. [lognepxkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHUMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpWUYHAs, TPETHYHAs W 4YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBolicTBa 0enKkoB. bronornyeckue GyHKIMM OEITKOB.

®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otinuus  ¢GepMEHTOB  OT
HEOPraHMYECKHX KaTaln3aToOpOB.

YrneBobl: MOHOCaxapuIbl (TIIOKO3a, prubo3a u ne30kcuprbosa), aucaxapuisl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIMKOTeH, LeIoio3a). buomornyeckue QyHKIUU
YIJI€BOJIOB.

Jlunuapl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiictBa. buonornueckue GyHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB M JIMIIHUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GyHKIHH.

[urtonorusa — Hayka o kierke. KierouHas Teopuss — mpuMep B3aMMOJECHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.

Knerka kak nenoctHas sxuBas cucrema. OO0Iue NpuU3HaKy KJIETOK: 3aMKHYyTasi Hapy>KHast
MeMmOpana, mojekynsl JIHK kak reneTrueckuii anmapar, cucteMa CUHTe3a Oeka.



Tumbl  KIETOK: JyKapHOTHYeCKass H mpokapuoTudeckas. OCOOEHHOCTH CTPOCHHS
npokaproTHuecKor kieTku. Kierounas crenka Oaktepuii. CTpoeHHe 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIMKC, MX (DYHKIHH.
[Tna3marnveckass memOpana, e€ cBoicTBa W (yHkumu. Lluromnmasma u e€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, mm3ocomsl. [loryaBToHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHApPUH, IacTUipl. llpoucxoxaeHne MHUTOXOHJAPUN U IUIACTHUA.
Bunpl muitactun. HememOpaHHbIE OpraHOU/IbI KIETKH: pUOOCOMBI, KJIETOUYHBINA IIEHTP, HEHTPHUOJIH,
PECHUUKH, KIyTUKU. DyHKIIMU OpraHOUA0B KIIETKU. BKitoueHus.

Anpo — perynstopHslil neHTp kinetku. CTpoeHue saapa: saepHas o00JouKa, KapuoIuiasma,
XpOMAaTHH, SIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX JJEMEHTOB B HEXKUBOM  MIPHUPOJIE»,
«PacrnpeneneHne XuMUYECKUX IEMEHTOB B )KUBOU MTPUPOJIE».

Tabmuupr u cxemsl: «llepuoamdeckas TaOIUIIAa XUMHUYECKHX D3JEMEHTOB», «CTpoeHHE
MOJIEKYJNBI BoJbI», «bruocunTtes 6enka», «CTpoeHne MoJeKyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsl ATO», «CtpoeHue 3ykapuoTudecKon
KIeTKn», «CTpO€HuE >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MIPOKAPUOTHYECKON KIETKN», «CTpOoEHUE sapa KIETKW», «YTIEBOABDY, «JIMnuasn».

OGopymoBaHue: CBETOBOM MHKPOCKOI, OOOpyJAOBaHHWE ISl MPOBEICHUS HAOJIOJACHHM,
M3MEpEeHul, IKCIEPUMEHTOB, MUKPOTMpENapaThl PaCTUTENIbHBIX, KUBOTHBIX U OaKTEepHaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Jlabopatopnast padotra Ne 1. «l/3ydyeHune KaTaJIMTHYECKOW aKTHBHOCTH (EepMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaGopatopnast pabota Ne 2. «M3yueHue CTpoeHUs KJIETOK PACTEHUH, KUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpPENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTabosu3M. AccuMwisanus (TUTaCTUYECKH OOMeEH) |
JUCCUMMIISALUSA (PHEpreTuuecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Mpolecca Metabonusma. Poib
3aKOHOB COXPaHEHUs BELIECTB M SHEPTUU B MIOHUMAHUHN MEeTa00Iu3Ma.

Tunber oOMeHa BemiecTB: aBTOTPOGHBIM U TeTepoTpodHbii. Pons depMeHTOB B 00MEeHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunre3. CperoBas u TeMmHOBas (Qa3el ¢GoTocuHTe3a. Peakiuu QorocuHTesa.
D¢ddextuBHOCTD PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3Hpyolue OakTepuu. 3HaueHHWE XEMOCHHTE3a Ui KU3HU Ha
3emuie.

OHepreTuyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKe. DTambl SHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe oxucieHwe, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENbHOE
¢dochopumiposanue. DPPeKTHBHOCT IHEPTETUIECKOTO OOMEHa.

Peakiun wmatpuuHoro cuHresza. l'eHernueckas wuHpopmamms u JHK. Peanmzanus
reHeTHuYecKoi MHQopMmaluu B KieTke. ['eHeTHuecKuil KoJ U ero CBOMCTBA. TpaHCKpHUIIIHS —
maTpuuHblil cunTe3 PHK. Tpancnsuus — Gnocunres Genka. Drtansl TpaHchsauu. KoaupoBanue
aMHHOKUCIIOT. Posib pubocoMm B OruocunTe3e Oernka.

Hexnerounsie ¢opmbl >ku3HH — BUpychl. HMcropusi oTkpbiTus BupycoB (. U.
WBanoBckmit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IMKIIa BUpycoB. bakreprodaru. bonesnn



pacTeHuii, )KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMbIC BUpYCaMU. Bupyc umMmmyHoaedunuTa yenoBexka

(BUY) — BozOymutens CIIMJla. OOpaTHas TpaHCKpHUINIMS, peBEpTa3a U HWHTErpasa.
[MpodunakTrka pacpocTpaHEHUSI BUPYCHBIX 3200 ICBaHHIA.
JdeMoHcTpanum:

[Hoptpetsl: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer  w cxemsl:  «Tunel  muTadwsy, «Mertabomu3sm»,  «MUTOXOHAPUSY,
«QHepreTuueckuil oomen», «Xiopomaact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢byHkumonupoBanue reHay, «CuHTe3 Oenka», «leHermyeckuid  Kom», «Bupycem,
«bakrepuoparn», «Crpoenme wu ku3HeHHBIH 1wmka Bupyca CIIM/la, OGaxrepuodaray,
«Pemukanus JTHK».

Ob6opynoBanue: moaenu-ammmukanun «Yasoenue [IHK u tpanckpunmus», «buocunres
oenka», «CTpoeHune KIeTKu», Moaens cTpykrypst JJTHK.

Tema S. PazMHOKeHHe U HHAMBH/AYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil 1uki, Wiau KU3HEHHBIM 1ukn kinetku. Mutepdasa m mwuros. Ilpomeccsl,
npoTtekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIl. JMIUIOMAHBIM U TAIUIOUAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckne OCHOBBI pa3MHOMXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHNU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. [Ipomecchl, mponcxonadimmye Ha pasHbIX
CTaIusAX MUTO3a. BrHonornyeckuii CMBICII MUTO3Aa.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsI OpraHu3MoB: Oecmojioe U mojoBoe. Buael Oecnosioro
Pa3MHOXKEHHUSI: JIeJIeHHE HaJBOE, MOYKOBAHME OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHHeE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €TI0 3HAYCHHUE IS
CEJICKIINH.

ITonoBoe pa3MHOXKeEHME, €ro OTINYHUSA OT OECIOJIOTrO.

Meiio3. Craguum meno3za. [Ipoueccel, mpoucxonsdimue Ha craausx Meio3a. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaUEHUE MEH03a.

I'ameTorenes — npouecc 00pa3oBaHMsl MOJIOBBIX KIETOK y *KHBOTHBIX. [l0oJI0BBIE JKene3bl:
CEMEHHUKU M sSMYHUKHU. OOpa3oBaHuE M pa3BUTHUE IOJOBBIX KJIETOK — raMmer (CrepMaTo30uf,
AWLEKIeTKa) — cHepMaToreHe3 U oBoreHed. (OCOOEHHOCTH CTPOCHMs SHLEKIETOK MU
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (dPMOpPUOTEHE3).
Otanbl SMOPUOHAIBHOIO PAa3BUTHUA y IO3BOHOYHBIX MXUBOTHBIX: JApOOJICHHE, TracTpyJsILus,
opraHoreses. IloctamOpuonansHoe pa3Buthe. THIbl NOCTAIMOPUOHAIBHOIO PA3BUTHA: NPSIMOE,
HenpsMoe (IMYMHOYHOE). BimsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CHOCOOHBIE
BBI3bIBATh BPOXKIEHHBIE YPOJCTBA.

Poct n passutue pacreHuil. OHTOreHe3 IIBETKOBOI'O PACTEHMSI: CTPOCHUE CEMEHU, CTauH
pa3BUTHSL.

JdemMoHcTpanum:

Tabnuuel u cxembl: «@OpMbI pa3MHOXKEHUST OPraHU3MOBY, «/IBOIHOE OMJIOJOTBOpEHHE Y
LBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOKEHHUE pacTeHUil», «JlemeHue KIeTKH
Oakrepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpOeHHE XPOMOCOMBI», «KileTOUHBIH LMK,
«Permmmukanusa JJHK», «Muros», «Melio3», «IIpsmoe n Hempsamoe pazButue», «l'amerorenes y
MJIEKOTIMTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKPOCKON, MHKporpenapatbl «CrepMaTo30uAbl MIIEKOIMTAIOIIETO»,
«Sliinexnerka Miekonurampomero», «KapuoknHe3 B KIETKaX KOpeHIKa JIyKa», MarHUTHas
Mojienb-anmuKanus «Jlenenue xkinerkny, moaens JJHK, Monens MmeradazHoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopHnast padota Ne 3. «HabmogeHne MUTO3a B KIIETKaX KOHYMKA KOpEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpenapaTax.



Jlaboparopuas pabota Ne 4. «/3ydeHWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTus TeHETHMKH. PoJsib LUTONIOTMM M
AMOPHUOJIOTUN B CTAHOBJIICHUH T€HETUKU. BKIa]l pOCCUNCKHUX U 3apyOS)KHBIX YIEHBIX B PA3BUTHE
reHeTUKH. MeToapl TeHETHKUA (TUOPUAOJOTUYECKUN, UUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTudeckui). OCHOBHBIC T€HETUYECKUE TOHATH. [ eHeTH4YecKass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHWsA  IPU3HAKOB, ycTaHoBieHHble [. Menuaenem.
MonorubpuaHoe CKpeluBaHue. 3aKoH eIUHO00pasusi THOPHUIOB IepBOTO MoKoJieHus1. [IpaBuiio
JTOMUHUPOBaHUS. 3aKOH pacuierieHus npu3HakoB. [mmore3a umcrtotel ramer. [lomHoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe CKpelMBaHUE. 3aKOH HE3aBUCHMOTO  HACJIeIOBaHUS  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI IUTHUOPUAHOTO CKpENIMBaHUS. AHAIU3UPYIONIEEC CKPEIIMBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS IS ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuemnieHHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cuemnjeHHOMY
HacJe0BaHUIo TeHOB. HapyllieHue clerieHnsi TeHOB B pe3yJibTaTe KPOCCHHTOBEpA.

XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH. | eHETHYIECKHE KapThI.

I'eneTnka nosia. XpoMOCOMHOE OIpENENIeHHE 1M0JIa. AYTOCOMBI U INOJOBBIE XPOMOCOMBI.
l'omorametHele W TeTeporaMeTHBIC OpraHW3Mbl. HaciiemoBaHwe NTPU3HAKOB, CIEIUICHHBIX C
TTOJIOM.

N3menunBocTh. Buibl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS W HaceACTBeHHas. Posbk cpembl
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XAapaKTePUCTUKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
Bapuanuonssiii psa v BapuanroHHas kpuBas. Hopma peakuun npusnaka. KonmnuecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW N3MEHYUBOCTH.

HacnenctBenHnasi, uiyM reHoTUNHUYecKas, "3MeHUYUBOCTh. KoMOMHATHUBHAS W3MEHYMBOCTD.
Meiio3 W TMOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOW W3MEHUMBOCTH. MyTalimoHHas
n3MeHunBOoCTh. Kiaccudukanuss myranuii: reHHble, XpOMOCOMHBIE, I'eHOMHBIe. YactoTa u
NPUYMHBI MyTaliidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHON
n3MenunBocty H. . BaBuiosa.

BuesaepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoseka. Kapuotunm uyenoBeka. OCHOBHBIE METOJbl T€HETHKH YeEJIOBEKa:
reHealorTnYeckuii, OJIM3HELUOBBIM, IMTOr€HETUYECKHH, OHOXMMHYECKUN, MOJEKYJISIPHO-
reHetudyeckuid. COBpEMEHHOE OIpENeIeHUE TEeHOTHUIA: IIOJIHOT€HOMHOECEKBEHUPOBAHUE,
TreHOTUIIMPOBaHUEe, B ToOM uucie ¢ nomouipio [IIP-ananu3za. HacnenctBennsie 3a0o0JieBaHUS
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HH C  HACIHEACTBEHHON  MPEeIpacroiokKeHHOCTHIO,
XpoMocoMHbIe OosiesHu. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMMBI 310poBOrO 00pas3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEUCHUS] TeHETHUYECKUX
Oone3nell. MeauKo-rTeHeTHUECKOe KOHCYIbTUPOBAaHUE. 3HAUCHHE MEAMIIMHCKONW TEeHETHKU B
MPEIOTBPAILIEHUH U JICYSHUU TeHETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdemMoHcTpanum:

Ioptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuisl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 [UTOTEHETHYECKas OCHOBAY,
«3aKOH pacUIeIUVIEeHUsI M €ro LUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemiuBanue», «l{uTomornyeckue OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,
«Meno3s», «B3auMoaecTBUE ajuIebHbIX T'€HOBY, «I €HeTHnUecKne KapThl paCTEHUN, JKUBOTHBIX
u 4yenoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTH HACJIEJIOBAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukaimoHHas
M3MEHUUBOCTHY, «HacnenoBanue pesyc-gaktopay, «l'eHeTHKa Tpymn KpoBu», «MyTannoHHas
W3MEHYUBOCTHY.



O6opynoBanue: MojaeIH-amIuInKanuu «MoOHOTHOpHUIHOE CKpermmBanue», «HemomHoe
noMuHupoBaHuey, «urnbpugnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpomnpenapar «Jlpo3odwmia» (Hopma, myranuu GopMbl KPBUILEB U OKPACKU Tela), repOapuid
«I'opox OCEBHOW».

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

Jlaboparopuas padota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpENIMBaHUs Y APO30(PHUIIBI HA TOTOBBIX MUKPOIIPETIapaTax».

Jlaboparopuas padota Ne 6. «M3yueHne Moau(PHUKAIIMOHHOW M3MEHYHBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO PAJa U BApUALIMOHHON KPUBON».

Jlabopatopnass pabGora Ne 7. «AHamu3 wMyrammii y Jpo30QWIBI Ha TOTOBBIX
MHKpOIIpenaparax.

[IpaxTnueckas padota Ne 2. «CocTaBiieHrEe U aHATIM3 POJOCIOBHBIX YEIIOBEKa».

Tema 7. Cesnekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpoliecc. 3aposkJICHHE CENeKIMU U noMectukarus. Yuenue H. U.
BaBunoBa o 1eHTpax NTPOUCXOXKIECHUS W MHOrooOpasusi KyJabTYpHBIX pacTeHui. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, TOPOJIa, IITAMM.

CoBpeMeHHbIE METOJbI CeNEKIMH. MacCOBBIM M MHAUBUAYATBHBIM OTOOPHI B CEJIEKIIMU
pacteHui 1 KUBOTHBIX. OTleHKa dKCTephepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — WHOPHIUHT.
Uucras muuua. CkpendBaHWe YHCTHIX JHHWA. ['erepo3uc, wuiaM ruOpuaHas Cuia.
HepoactBennoe ckpemmuBanue — ayrOpuauar. OtnanéHHas TUOpuUmu3anus U €€ YCIeXH.
HckyccTBEHHBI MyTareHe3 W IMOJYyYECHHE MOJUILIONI0B. JlOCTHIKEHUSI CEJIEKUHUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHNU3MOB.

buoTtexHonorus kak oOTpacib NPOU3BOJCTBA. ['€HHAs HHXKEHEpHUs. OTambl CO3JaHUS
pekomOunantHor JIHK wm Ttpancrennsix opranmsmoB. Kiierounas wumkenepus. Kietodnbie
KYyJIbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiioHupoBaHue BbICOKONIPOTYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. JI. Kapneuenko, M. ®@. NBaHOB.

Tabmuipl u cxembl: kapra «LleHTpbl HPOUCXOXKIEHUS M MHOT0o0pasus KyJIbTYpPHBIX
pactenuii», «Ilopoasl 1OMamHUX )XKUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHU», «OTnanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. HWBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble M IPAKTHYeCKUE PAdOThI:

Okckypcusi«OCHOBHBIE METOIbl U JOCTHIKEHHS CEJICKIMU PACTeHUW U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJJACC

Tema 1. DBoIOLMOHHAS 0MOJIOTHS.

[Ipeanocslnku BO3HMKHOBEHHUS 3BOJIIOIMOHHOW TEOpUU. ODBOJIOLMOHHAS TEOpUS U €€
MecTO B OMoJIoTHH. BiusiHME SBOIOIIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTHUU U APYTHX HAYK.

CBuzeTenbCTBAa HBONIONNM. IlaIeOHTOJIOTHYECKHE: IIOCHIEI0BATENLHOCTE  IOSIBJICHUS
BHJIOB B MAJICOHTOJIOTHUECKOH JeTonucH, epexoanbie ¢popMmel. buoreorpadudeckue: cxoacTBo
U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOTOTUYECKHUEe: CXOJCTBA U PazNUuus SMOPUOHOB DPA3HBIX BUIOB IMMO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AaHAJOTUYHbIE, PYAUMEHTapHbIE OpPTaHbI,



aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO MEXaHHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomoumonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHMS JapBHHU3MA.
JIBIDKYIIME CHJIBI  OBOJIIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IMPH
OTPaHUYEHHOCTH PECYpCOB, HeOmpeleNnEHHas HM3MEHYHMBOCTh, OOopb0a 3a CyIIeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MTOJIOKEHHUS.

Muxkposotorus. [lomynsius kak equHuIa BUAA U 3BOJIIOLUU.

JBwxymie cuibl ((pakTopbl) SBOJIIONMU BUAOB B Npupojae. MyTannOHHBIH Tpouecc u
KOMOWHATHBHAasE W3MEHUMBOCTH. [lomynmsnuoHHble BOJMHBI M jpeiid renoB. M3zomsmus u
MUTPALIKSL.

EctectBennslii oTOOp — HampaBisiouuil ¢gaxtop sBojioLUU. DOPMBI €CTECTBEHHOIO
oTbopa.

[IprcnocobaeHHOCTh OPraHu3MOB Kak pe3yabTaT 3Bostonuu. [Ipumepsl nmpucnocoOiaeHuit
y opranu3mMoB. ApomMop(o3bl ¥ U0 TATITAIIHH.

Bun u BupooOpasoBanue. Kputepuum Buma. OcHOBHblE (GOpMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOrHIECKOe.

Maxkpossomtonusi. PopMbl 3BOJIONUHU: (GUIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuiensHas. HeoGpatuMocTh 3BOTIOIHH.

[IpoucxoxaeHue  OT  HECHENHAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuaau3anus. AJanTABHAS padalius.
JdemoHncTpaumnu:

[Toptpersr: K. Jlunnen, K. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekxens, @. Mromiep, A. H. CeBepiios.

Tabmuupl u cxembl: «Pa3BuUTHE OpraHMYecKoro wMupa Ha 3emiie», «3apoJbIin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DPopmbl OOpbOBI 32 CYyLIECTBOBAHUEY,
«EctectBeHHBI  0TOOP», «MHOTOOOpa3We COPTOB pacTeHuit», «MHOTrooOpasue Mopos
YKUBOTHBIX», «[Tomymsiiumy, «Myrannonsas W3MEHYUBOCTBY, «ApoMopdo3bI»,
«Mmmoanmanrtanun», «OO0mas nereHepamusy, «JBuxymme cuibl 3BorONUN», «Kapra-cxema
Mapuipyra nyremectBus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnocobieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bug000pa3oBaHue», « IKOJIOTHYECKOE BUA000Opa30BaHHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C PAa3IMYHBIMU THIIAMU OKPAcKu, HAOOP IJI0JI0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJIeNb «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHAs Moieb «CTpOeHHE TOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuleKIUs «DOpPMBI COXPAHHOCTH HMCKOIAeMbIX
KUBOTHBIX U PACTeHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE Mpenaparhbl
«Pa3Butne Hacexkomoroy», «PazBuTHe nArymkw», MukpornpemnapaT «/poszoduna» (HOpMma,
MyTanuu GOpMbI KPbLILEB U OKPACKHU TEJa).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopuas pabora Ne 2. «OmucaHue NPUCHOCOONIGHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHME M pa3BUTHE KM3HH HA 3emJie.

JloHay4yHble TIPEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HayuHble runorte3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOWoreHe3 M MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKJCHUE
XUMHUYECKOH sBomoNK. HadanpHble aTanel 6uonornyeckoit sBomtonnu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP M BO3HHUKHOBEHHE MPOTOKIETKH. [lepBble KIETKH U UX
3BOJIOLUSL. PDOPMHUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.



PasButne xu3sHum Ha 3emsie mo spaMm U nepuomam. Karapxeil. Apxelickas U
npoteposoiickas dpbl. [laneosolickas 3pa m e€ mepuonabl: KeMOPHICKUH, OpPIOBUKCKUM,
CUJIyPUHCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHMN.

Me3o30iicKkas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas 3pa u €€ nepuo/abl: MaJIEOr€HOBbIA, HEON€HOBbIN, aHTPOIIOT€HO BBIM.

XapakTepucTuKa KiuMaTa M IeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pacTUTENILHOTO W JKMBOTHOTO MHUpa. ApomMopdo3bl y pacTeHHil M >KMBOTHBIX. llosiBieHue,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue 3BoJitoLuu. OCHOBHBIE CHUCTEMATHUYECKUE
IPYIIbl OPraHU3MOB.

OBOJIOLMS  ueloBeKa. AHTpOmoyiorust Kak Hayka. Pa3BuThe npeacTaBieHUd O
MIPOUCXOXKICHUN YeloBeKa. MeToibl u3ydeHus: anTponorene3a. CxoAcTBa U pa3inyMsl 4eJoBeKa
1 ’KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHE YETOBEKa.

JBuxymue cunbl (pakTopel) aHTpomoreHesa. HaciencrBeHHass HM3MEHYHMBOCTh H
ecTecTBeHHbIN 0TOOP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OcCHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONMUTEKH, YETOBEK yMeIbIi,
UYenosek mnpsmoxoadamuii, YenoBek HeaHAepTalbckui, YenoBek pasyMmHbld. Haxonaku
HCKOIAEMBIX OCTaTKOB, BpeMs CYILIECTBOBaHHUS, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Uenoseueckne packl. OCHOBHBIE OOJBIINE PAchl: €BPOINEOWHAs (€Bpa3HiicKas), HETpo-
aBcTpajionHas  (9KBaTOpHalibHasl), MOHTOJIOMJHas  (a3MaTCKO-aMepukaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MpPEJCTaBUTENIe YENIOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBO yenoBeueckux pac. Kpurnka pacusma.

JdemoHncTpauuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Munnep, I'. FOpu, Y. [lapBuH.

Tabmuubl u cxembl: «Bo3nukHoBeHue CoHEYHON cUCTeMbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PactutenbHas knetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMEeHHasl CHUCTeEMa OpPraHUYecKOro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEepT CTPOECHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJICOHTOJOTUYECKUX HAXOJIOK
MPEAKOB COBPEMEHHOIO 4YeloBeKay», «/lpeBHenmme moau», «/peBHue moam», «IlepBbie
COBPEMEHHBIE JIIAW», «UeloBeuecKre pachbi».

Ob6opynosanue: wmymsbku — «l[Ipoucxoxaenue denoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKaHTPOIa, HeaHJepTaiblia, KPOMAHbOHIIA), CICHKUA WIH M300paKeHUsS] KAMEHHBIX OPYIHii
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI, pyOmsia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JInIa,
KOJUIeKUIHUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

[IpakTuueckas padorta Ne 1. «M3ydeHne UCKOMAaEMbIX OCTaTKOB PACTEHUH U KUBOTHBIX B
KOJUIEKLIHSIX».

DKCKypcusi « IBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAyYHBIA HIIU
KpaeBequeCKUil My3eil).

Tema 3. OpranusMsbl M OKpPYKaloIas cpeaa.

OKojiorusl Kak Hayka. 3aJadyd M pasfelibl  dKOJOrMH. MeToasl  3KOJOTMYECKHX
UCCIIEIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3/YyIIHas,  IOYBEHHasd,
BHYTPHUOPraHU3MEHHAS.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. JlelicTBHE SKOJIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOphl:  CBET, TeMIeparypa, BJIaKHOCTb.  DoTonmepuou3M.
[TpucnocobaeHns opranu3MoB K JISHCTBUIO aOMOTUYECKUX (PaKTOpOB. buojornueckie puTMBl.



buotndeckne  daktopbl. Buasl OMOTHYECKHMX  B3aWMOJCWUCTBHIA:  KOHKYPCHIIHS,
XAITHAYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKUX
B3aUMO/JICHCTBUI /1715 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU Nomyasauud. OCHOBHBIE IIOKA3aTeN IOIYJISLUH:
YHUCJIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JdemoHncTpaumnu:

[optpetsr: A. I'ymbonbar, K. @. Pynse, O. I'ekkens.

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30HbI 3eMin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuuu», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJSILIUU
uHpy3opuu-Tydenbkn», «llumessie nenm».

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

JlabopaTtopHnast padota Ne 3. «Mopdosiornueckre 0COOEHHOCTH PaCTEHUI U3 pa3HBIX MECT
oOUTaHU».

JlabopaTtopHnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «[Toacu€r mIOTHOCTH MOMYJSALNA pa3HBIX BUIOB PACTCHHI.

Tema 4. CooluiecTBa U 3K0JI0IrHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuwoneHo3.  CTpykTypbl — OuOlleHO3a:  BHUIOBAsd,
MIPOCTpPaHCTBEHHasd, Tpodudeckas (mumieBas). Bunpi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3kocucreMe U OHOreOlEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTHl JIKOCHCTEMBI: IPOAYLEHTHI, KOHCYMEHTbI, pEeIYLEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILIEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNH 3KOCUCTEMBI: OHoOMacca,
MPOIYKIHS. DKOJIOTUYECKHE NHpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuomMaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, caMoperynsauus, pazsutue. Cykueccus.

[IpupoaHbie SKOCHUCTEMBI. DKOCHCTEMBI 03€p M pPEK. ODKOCHUCTEMa XBOWHOTIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpOodKocHucTeMbl. buonorudyeckoe u
XO035IIICTBEHHOE 3HaYeHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOTHYECKOro
paszHooOpasus Ha 3emuie.

Yuenue B. U. Bepuanackoro o ouochepe. I'panuripl, coctaB U CTpykrypa Ouocdepsr.
Kupoe BemiectBo u ero (ynkuun. OcobeHHOCTH Ouochepsl Kak rio0aabHON AKOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B buocdepe.

KpyroBopoTsl BemecTB M OHOTEOXMMHUYECKHE IHMKIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OUOChepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble u3MeHeHus: B Ouocdepe. ['modanbHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBanue Ipupoisl U yenoedecTBa. CoxpaHeHne OMopa3HO0Opa3us Kak OCHOBA
ycroiunBoctu 6uocdepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOJAHBIMU PECypcamMH U UX
ucrnojab3oBanHue. JlocTwkeHus OMOJIOTHU U OXpaHa MPHUPO/IBL.

JdeMoncTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoneHo3: coctaB U CTpykTypay, «lIpupoansie
coobuiectBa», «llemn mnuTaHus», «OKojorHueckas mnupamuga», «buocdepa u yenosex»,
«JKOCHCTEMA IIMPOKOJUCTBEHHOTO Jieca», «IJKOCHCTEMA XBOMHOro Jeca», «buoueHo3
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JEHCTBUS HA IPUPOLY»,
«BaxHelilne WCTOYHHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX Boay», «llouBa — BaxHeiimias
cocrasisonas ouocheps», «PakTopsl Aerpagannu nous», «IlapHukoBbIi 3¢ dexT», «DPakTOphI
ParmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue



KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Onochepbl», «KpyroBopoT yriepoma B O6uocdepey,
«KpyroBopot a3zoTa B Ipupoae».

ObopynoBanue: MO/I€b-alIUINKaLUs «Tunuunele OMOIICHO3BI», repoapuii
«PacturenpHble  coolmiecTBa», Koiuiekuuu — «buomeno3y», «Bpeaurenn — BaKHEHIIMX
CEeNIbCKOXO3SUCTBEHHBIX KYJABTYp», TepOapuM M KOJUIGKIMM PACTCHHH M  >KUBOTHBIX,
MIPUHAUIEKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIlaM 0JHOro Bujaa, KpacHas kHura Poccuiickoin
denepanyn, n300paKeHUs] OXPaHIEMbIX BUIOB PACTEHUH W KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUS YYEBHOI'O TIPEIMETA
«BHOJIOTHS» (BA3OBBIliI YPOBEHH) HA YPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00yJaromuMHCs TPOrpaMM CpeHero o0mero o0pa3oBaHus: JIMYHOCTHBIM, METaNPEeIMETHBIM
n MOpCAMCTHBIM.

JIMUHOCTHBIE PE3YJIbTATHI

B crpykType JMYHOCTHBIX pe3ylbTaToB OocBoeHHs mnpeamera «buonorus» (ba3oBsrit
YPOBEHB) BBIJICJICHBI CJCAYIOIINE COCTABJISIONINE: OCO3HAHHE OOYYarOIIUMHCS POCCHICKOM
TPOKJIAHCKOM MJIEHTUYHOCTH — TOTOBHOCTM K CaMOPAa3BUTHIO, CaMOCTOSITENIBHOCTH U
CaMOOIIPEIEIICHNIO0, HATMYME MOTUBALlMU K 00y4eHHIO OMOJIOTHH, 11eJIEHANIPABIEHHOE pa3BUTHE
BHYTPEHHUX YOSKJICHHUM JIMYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH M HICTOPUUYECKUX TPATUITUN
pa3BUTHs  OHOJIOTMYECKOTO  3HAHUS, TOTOBHOCTH M  CHOCOOHOCTh  OOyYarOIIUXCs
PYKOBOJCTBOBAaThCS B  CBOEH  JIEATEIBHOCTH  IIEHHOCTHO-CMBICIIOBHIMH  YCTaHOBKAaMH,
MPUCYIIUMH CUCTEME OMOJIOTUUECKOTO 00pa30BaHMsl, HAIMUNE YKOJOTUUECKOTO IMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1IETTU M CTPOUTH )KU3HECHHBIE TUTAHBI.

JIM4HOCTHBIE pe3ylnbTaThl OCBOCHUS mpeamera «buonorus» (ba3oBblii  ypoBeHb)
JOCTUTAIOTCS B E€AMHCTBE Y4YE€OHOM ¥ BOCIHTATEIHLHOW JCSATEIHPHOCTH B COOTBETCTBUU C
TPAAUITMOHHBIMH ~ POCCHUCKUMH  COIIMOKYJIBTYPHBIMH, HUCTOPUYECKMMH UM  JYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU TOBEICHUS U
CIOCOOCTBYIOT TIpOIlIECCaM CaMOIIO3HAHMSI, CAaMOBOCIHUTAHUS ¥ CaMOPAa3BUTHS, Pa3BUTHS
BHYTPEHHEH MO3UIMHU JIUYHOCTH, TATPUOTU3MA, YBAKEHHS K 3aKOHY U MPABOMOPAIKY, YEIOBEKY
TpyJa U CTaplieMy MMOKOJEHHUIO, B3aUMHOIO YBa)KEHHs, OEpexHOr0 OTHOIICHUS K KYJIbTYPHOMY
HACJIEIMIO W TPaJulMsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoint ®denepanuu, TpUupoae U
OKpY’Karolleu cpene.

JIMYHOCTHBIE PpEe3yabTaThl OCBOCHHS ydeOHOoro mpeamera «buomorus»  (bazoBsrii
YPOBEHB) JOJIKHBI OTpa)kaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WIMEH JMYHOCTH, CUCTEMOM IICHHOCTHBIX OpPHEHTAIWH,
MO3UTUBHBIX BHYTPEHHUX YOEXKACHUN, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LIEHHOCTAM
poccuiickoro o0IecTBa, pacllipeHe >KM3HEHHOTO ONBITAa U ONBITA JIEATEIBHOCTH B Ipoliecce
peanu3alnuy OCHOBHBIX HAIPABIICHUN BOCIIUTATEIbHOM IE€ATEILHOCTH, B TOM YHCJIE B YaCTH:

IrPaXKIAHCKOr0 BOCIIUTAHMSA:

cOpPMUPOBAHHOCTh IPAKIAHCKOM MO3UIMH  OOydyarolerocss Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOIOPSIJIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JIEATEIHHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATEIbHBIX 33/1a4, BHIIIOJIHEHUH OUOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPENENATh COOCTBEHHYIO TMO3HMIMIO IO OTHOIIEGHHUIO K SIBJICHHUSM
COBPEMEHHOU KU3HU U OOBICHITH €€;

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS IO ¢ pa3HbIMHU yOSKIEHUSMH, KYIbTYPHBIMHU LIEHHOCTSIMH U COLIUATHHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4EOHBIX,
MO3HABATENbHBIX M HCCIEAOBATENbCKUX 3a/lad, YBAaXXUTEIBHOTO OTHOIIEHHS K MHEHHIO
OTITIOHEHTOB NP 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJCPKAHUS;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JEATEIbHOCTH;

NATPHOTUYECKOT0 BOCIIUTAHUA:



c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKAAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAXKCHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM sA3bIK U KyJIbTYpY, IPOLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACJIECOUI0 M IaMSITHUKAM IPHUPOJBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIOCOOHOCTh OIICHMBATH BKJIAJ POCCHICKMX YUYEHBIX B CTAaHOBJICHHWE W Pa3BHTHE
OMO0JIOTHH, TOHUMAaHUS 3HAYCHHsI OMOJIOTHH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTB K CITY)EHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

AYXOBHO-HPABCTBEHHOI'0 BOCIINTAHMSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 U IMPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMUM PpOAMTENSIM, CO3/IaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHSTHSA LIEHHOCTEW CEMEWHOM >KU3HU B COOTBETCTBUU C TPaJWLHUSMHU HapOJOB
Poccun;

3CTeTUYEeCKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIIEHMI;

MMOHMMAaHHe SMOIIMOHAIBHOTO BO3JIEMCTBUSI dKUBOM MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIP@XEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJIEHUE MPOSBIATH
KayecTBa TBOPUYECKOM JIMUHOCTH;

¢puznueckoro Bocnutanus, GopMHUPOBaAHUS KYJIbTYPbI 310POBbSI 1 IMOUMOHAJIBLHOTO
0J1aronmoJryyms:

MMOHMMAaHKE U peau3alys 3J0pOBOro u 0e30MmacHoro oopasza Ku3HU (3I0POBOE MUTAHUE,
coOrofieHre TUTHeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHasi (¢u3nyeckass AaKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U MICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH MpPaBWJI HWHAMBUAYAJbHOTO M KOJUIGKTUBHOTO 0O€301acHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS KOOI,
HapKOTHUKOB, KYPEHHUS);

TPYAOBOr0 BOCIIMTAHMA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTUBHOM JESITEILHOCTU TEXHOJIOTMYECKOH U COIIMAIbHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JesITeNbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM NpoQeccCHOHANBHON AESITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIH BBIOOp Oynymiel mpodeccuu u peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO MU CaMOOOpPa30BAaHMIO Ha MPOTSHKEHUM Beei
KU3HU;

JKOJIOTHYEeCKOr0 BOCIIMTAHMSA:

HKOJIOTHYECKHU IIesIeco00pa3HOe OTHOILIEHUE K MPUpPOJe KaKk MCTOUHUKY KH3HHU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKOW KyIbTYphl: MPHOOPETEHHE OMBITA TUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI JIs1 OKPYKAIOLIEH Cpeapl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;



CIOCOOHOCTh HMCIIOJIB30BaTh MPHOOpEeTaeMble IPU M3y4eHUU OMOJIOTUU 3HAHUSA U YMEHUS
IpU PEUICHUU TMPOOJIeM, CBSA3aHHBIX C PAIMOHAIBHBIM TPUPOIOTIONB30BaHUEM (COOMIOACHNE
IIpaBWJI NOBEJEHUS B NPUPOJE, HAIPABICHHBIX HAa COXPAHEHUE PABHOBECUS B JKOCUCTEMAX,
OXpaHy BUIOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCSIIUX BpEI OKPYKAIOIIEH INPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUATHBIE SKOJIOIMUECKUE IMOCIEACTBUS IPEIIPUHIMAEMBbIX
JNEUCTBUN U NPEJOTBPAILATD UX;

HaJIM4Yue Pa3BUTOIO HKOJOTMUYECKOTO MBILIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIBITA
NESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMHU B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM IPAKTUKE, FOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON IEATEIbHOCTH IKOJIOTMYECKON HAIIPABICHHOCTH;

LHEeHHOCTH HAYYHOI0 MO3HAHHUS:

c(OpPMHUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOIO Ha JHUallore KYJbTYp,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe crenuuKku OUOJIOTUM KaK HAayKd, OCO3HAaHHSA €€ poiu B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIIEHUS, CO3/IJaHUH LEJI0CTHOTO MPEJCTAaBICHUS 00 OKPYKaroeM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnu IpoobeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHM Ul COBPEMEHHOW IMBWIIM3AIMU: OOecredyeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3JJaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpooOieMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATBHBIX
HKOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4MBOMY Pa3BUTHUIO, pAllUOHATHLHOMY
WCIO0JIb30BAHUIO MTPUPOJHBIX PECYPCOB U (GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKMX 3HAHUU B LIEJISX MOBBIIMICHUS 00IIen
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHAIbHON
IPaMOTHOCTH OOydJaroImuxcs, GopMUpyeMoi MpU N3YICHUH OMOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB II03HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMmble 3HAHUS I aHajau3a U OOBSCHEHHS SBIICHUMN
OKPY)KAIOIIET0 MHUpPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHUE JienaTh OOOCHOBAaHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4YHBIX (DAaKTOB W HMMEIOMIMXCS JNAaHHBIX C LEJIbI0 IOJy4eHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJIOTHMYECKUE 3HAHMS JJIs pelieHUus
po0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAaHHE IICHHOCTH HAayYHOU NEeSATeNbHOCTH, TOTOBHOCTh OCYLIECTBIISTH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMH
MMOTPEOHOCTSMH.

METANIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble pe3yibTaThl OCBOCHMsI ydeOHoro mpenmera «buomorus» (Ba3zoBbrii
YPOBEHb) BKIIOYAIOT: 3HAYMMbIe Uil (DOPMUPOBaHHS MHPOBO33PEHHUS]  OOYYAOIIUXCS
MEXJIUCIMITTIMHAPHBIE (MEXIIPEeIMETHbIE) OOIIeHAyYHbIE MOHATHS, OTPAXKAIOLIUE IETOCTHOCTh
Hay4YHOM KapTHHBI MUpPa U CHEUU(PHUKY METOJOB IMO3HAHMs, MCIOJIb3YEMBIX B €CTECTBEHHBIX
Haykax (BEIIEeCTBO, SHEpPIus, SBJIECHUE, MPOLECC, CUCTEMa, HayYHbIN (aKT, MPUHIMI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEIOBaHUE, HAONIOJCHHE, U3MEpPEHHE, HKCIEPUMEHT U
Ipyrux), yHUBEpCaJbHble YyueOHble JEHCTBUS  (NO3HABATENbHbIE, KOMMYHHKATHBHBIE,
perynasTuBHbIE), obOecreunBarone (GopMupoBaHHe (YHKIHMOHAIBHONH TI'PaMOTHOCTH U



COIMANILHOM  KOMIIETCHIIMMOOYJArOIIUXCS,  CIIOCOOHOCTh  OOYYalOIUXCS  HCIOJIB30BaTh
OCBOCHHBIC MEXJIUCIUILUIMHAPHBIE, MUPOBO33PECHUYCCKUE 3HAHUS W YHUBEPCAJIbHBIC Y4eOHBIC
JIEMCTBUS B IO3HABATEIBbHOW U COLUAIBHOMN MPAKTHUKE.

MetanpeaMeTHbIe Pe3yJIbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHEro OOIero o0pa3oBaHUS
JOJIKHBI OTPaXKaTh:

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU J1€iCTBUAMM:

0a30BbIe JIOrHYeCKHe JeiiCTBUA:
® CaMOCTOSITCILHO (OPMYIHPOBATH W aKTyaJU3HpOBATh NPOOJEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;
® UCIIOJIH30BaTh NIPU OCBOCHUU 3HAHUUN MPUEMBI JIOTUYECKOTO MBIILICHUS (aHan3a, CUHTE3a,
CpaBHCHHS, KIACCHU(PHUKAIUU, OOOOIICHUS), PACKPHIBATh CMBICI OHOJIOTHYSCKUX ITOHSATUI
(BBLACTATH UX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMU MTOHSATHUSIMU);
® ONpeNeNsATh IeNU JeATEeTbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPHUH HX JOCTHXKCHUS,
COOTHOCHUTD PE3YJIbTATHI JACATEIHHOCTH C MMOCTABICHHBIMHU IICJISIMH;
® JCMOJb30BaTh OHOJIOTUYECKUE TOHATHS sl OObSACHEHUS (AKTOB U SBICHUHM KUBOU
MIPUPO/IBI;
® CTPOWTH JIOTHYECKUE PACCYXJCHMs (MHIYyKTHBHBIE, IEAYKTHUBHBIC, 10 aHAJIOTHUH), BBISBISITH
3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMAaTPUBAEMBIX SIBIICHUSX, (POPMYIHPOBATH BHIBOJBI U
3aKJIIOUCHUS;
® TIPUMEHATH CXEMHO-MOJICTbHBIE CPEICTBA il TPEACTABJICHHS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHUA B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TAKKe MPOTHBOPEUYHMHA DPA3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;
e pa3pabarpiBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MATepUATbHBIX H
HEeMaTepHUaIbHbBIX PECYPCOB;
® BHOCUTHh KOPPEKTHBBI B JACSATEIbHOCTb, OICHMBAaTh COOTBETCTBUE PE3YJbTATOB IEISM,
OIICHUBATh PUCKHU MOCIEACTBUI ACSITEILHOCTH;
® KOOPJAMHHPOBATh W BBHITIOJHATH pabOTy B YCIOBHSIX pPEAIBHOTO, BHUPTYAIBHOTO |
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;
® pa3BHUBATh KPEATUBHOE MBIILICHUE ITPU PEIICHUN )KU3HEHHBIX MPOOJIEM.

0a30BbIe HCCIeI0BATEILCKUE JeHCTBUA:
® BIAJCTh HAaBBIKAMHU Yy4EOHO-HCCIICIOBATEILCKOW M TPOEKTHON JCATEIHHOCTH, HaBBIKAMU
paspenieHus mpooeM, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEIBHOMY IMOUCKY METOJIOB
peLIeHMs TPAKTUYECKUX 3aa4, MPUMEHEHUIO Pa3JIMYHbIX METOIOB IMO3HAHUS;
® CMOJIb30BaTh pPA3JIMYHbIC BHUJBI JEATECIBHOCTH II0 TIIOJYYCHHI0O HOBOIO 3HAHUA, €ro
UHTEpPIpETAINH, MPeOoOPa30BaHUI0 M MPUMEHEHUIO B YYEOHBIX CUTYalMsX, B TOM 4YHCIE MPHU
CO3JaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;
e (GopMUpPOBAaTh HAy4YHBIH TUI MBIILUICHUS, BIAJECTh HAYYHON TEPMUHOJOTHEH, KIIFOUEBBIMU
MOHATHUSIMM U METOIAMMU;
e CTaBUTh U (QOpMYIHpPOBaTH COOCTBEHHBIE 3aJaud B OOpa30BaTENbHON JESITENLHOCTH H
KU3HEHHBIX CUTYaLIMSIX;
® BBIBIISITh IPUUYMHHO-CIIE/ICTBEHHBIE CBS3U M aKTyaJIU3UPOBaTh 3a7a4dy, BbIIBUTATh TUIIOTE3Y
e€ pemieHusi, HAaXOJAWTh AapryMEHThl Ul JOKa3aTelbCTBAa CBOUX VYTBEP)KJEHUMW, 3a1aBaTh
rapaMeTpbl U KPUTEPUU PELLICHHUS;
® AHAJIM3MPOBAThH MOJYUYECHHBIE B XOJ€ PELICHMS 3a/ayd pe3yJbTaThl, KPUTUYECKU OLIEHUBATH
UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;
® 1aBaTh OIIEHKY HOBBIM CUTYallUsAM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;
® OCYILIECTBIATH IIeJICHANPABICHHBIM TOUCK TEPEeHOca CPeACTB U CHOCOOOB MACWCTBHUS B
podecCHOHANBHYIO CPEY;



® yMeTb TMEPEHOCHTh 3HAaHUS B  IIO3HABATEIbHYI0 M  TPAKTHYECKyI0  OOJAcTH
KU3HEJESITEIbHOCTH;
® yMETb MHTETPUPOBATH 3HAHMS U3 PA3HBIX NPEAMETHBIX 00JIaCTEH;
e BBIBUraTh HOBBIE MWJIEW, MpeAJararb OPUIMHAJIBHBIE IOAXOJbl U PEIIECHUs, CTaBUThH
poOIeMBl M 3a/1a4H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

padora ¢ nngopmanmeii:
® OPHEHTHPOBATHCA B PA3IMYHBIX HMCTOYHMKAX HWHpopMmammu (Tekcre ydeOHOTro mnocoOus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIOBAPSIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B VIHTepHEeTE), aHAIM3WPOBaTh MH(POPMALHUIO PA3NUYHBIX BHIOB U (opMm
IIpEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ TIOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;
e (QopMynupoBaTh 3alpochl U NPUMEHATh pPA3JIUUYHBIE METOJAbl NpPU TIOUCKE U OTOOpe
OunosioruuecKoi nHPpOpMaIuy, He0OXOIUMOM ISl BBITIOJHEHUS YU€OHBIX 3a/1a4;
e npuoOpeTaTh OMBIT HCIOJIB30BAHUA HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;
® CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJbHYIO (OpMy TpeACTaBieHUs OHOJOTHYECKOU
nHpopmanuu (cxemsl, rpaduKu, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOe€);
® JCMOJBb30BaTh HAy4YHBIM $3bIK B KadecTBE CcpeAcTBa MNpu paboTe ¢ OHOJIOTHYECKOM
uHpopmanuen: NMPUMEHITh XUMUYECKUE, (PU3MYECKue U MaTeMaTUYecKue 3HAKHM U CHUMBOJIBI,
dbopmynel, ab0OpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa30oBhIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;
e BJAJETh HaBBIKAMHU pACHO3HaBaHWS W  3allUThl  HHPOpPMAIMH, HHPOPMAIIMOHHOM
0€30MacCHOCTH JTUYHOCTH.

OBiageHHne yHMBePCAJIbHBIMH KOMMYHHKATUBHBIMH el CTBUSIMU:

o0menne:
® OCYILECTBJIATH KOMMYHHKAIIMH BO BceX cdepax *KU3HU, aKTUBHO y4aCTBOBATh B JIMAJIOTe WM
IUCKYCCUU TIO CYIIECTBY 0OCYXJaeMoil TeMbl (yMEHHE 3a/laBaTh BOIIPOCHI, BBICKA3bIBaTh
CYXJCHHUS OTHOCUTENIbHO BBINOJHEHMsI Mpe/iaraeMoi 3aJayd, Y4YUTbIBATh HWHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHI APYTHX YYACTHUKOB JAUAJIOTa WIN JUCKYCCHH);
® pacro3HaBaTh HeBepOaidbHBIE CPEJICTBA OOIICHUS, TOHUMATh 3HAUYEHUE COLMATIbHBIX 3HAKOB,
MPEANOCHIJIOK BO3HUKHOBEHUS! KOH(MIMKTHBIX CUTYallil, yMETh cMr4aTb KOHQIUKTHI U BECTU
MIEPETOBOPHI;
® BJAJETh PA3IUYHBIMU croco0aMu OOIIEHHS U B3aUMOJICHCTBUS, MOHUMATh HaMEPEHUS
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOM (popme
(bopMynupoOBaTh CBOU BO3PAKEHUS;
e pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2)coBMecCTHAs 1eITeJIbHOCTD:
® TIOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U WHAMBHUAYaJIbHON pPabOTHI MpH
pelIeHnr OMOJOTHYEeCKON TPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH Y4eOHOM 3a/1auu;
e BHIOMpATh TEMaTUKy U METOJbl COBMECTHBIX JEHCTBHI ¢ Y4ETOM OOLIMX HHTEPECOB H
BO3MOYHOCTEHN KaXI0TO Yj€Ha KOJUIEKTHBA;
® TIPUHHMMATH LIEJIM COBMECTHOU AEATEIBbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH ACHCTBHUS
o €€ JOCTHKEHHUIO: COCTaBJIATH IUIAH JACUCTBUM, pacupedcsisiTe PO € YYETOM MHEHHUMU
YYaCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHON pabOTHI;
® OLIEHMBATh Kau€CTBO CBOETO BKJIAJa M KaXJIOT0 y4aCTHUKA KOMaHJbl B OOIIUIT pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;
e IpeylaraTb HOBBIE IPOEKTHI, OLEHMBATh WAECH C IO3UIUM HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;



® OCYUIECTBIATH IIO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3JIMYHBIX CUTYaLUAX, IPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITMATUBHBIM.
OBi1ajeHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1€ICTBUAMM:
1)camoopranusanus:
® J1CIOJb30BaTh OMOJOIMYECKUE 3HAHMS IS BBISIBIIEHUS MPOOJIEM U UX PELIEHUS B KU3HEHHBIX
Y Y4€OHBIX CUTYAIHSIX;
e BBHIOMpaATh Ha OCHOBE OHMOJOTMYECKMX 3HAHWI IEJIEBBIE W CMBICIOBBIE YCTAHOBKHA B CBOUX
JEUCTBUAX U MOCTYNKAX IO OTHOLICHUIO K >KUBOM MPUPOIE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYXKAIOIIHUX;
® CaMOCTOSITEJIbHO OCYIIECTBJIATh IIO3HABATEIbHYIO JESTEIBbHOCTb, BBISBIATH IPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBATH COOCTBEHHBIE 3aaud B 0Opa30BATEIBHOM NEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;
® CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pEIICHUs MpoOJeMbl C y4ETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIOUTEHUI;
JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;
paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;
JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CHocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKON SPYAULIMU B Pa3HBIX 00IACTAX
3HaHMH, TOCTOSTHHO MOBBIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBII YPOBEHb.
2)CaMOKOHTPOJIb:
® J1aBaTh OILIGHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
® BJaJIeTh HAaBBIKAMHU [MO3HABATEIHHOU pe(IeKCHH KaK OCO3HAaHUS COBEPLIAEMBIX IEHCTBHUI U
MBICIIUTEIBHBIX MPOIECCOB, UX PE3yIbTAaTOB U OCHOBAHUM, HCIOJB30BATh MPUEMBI pedaeKcuun
JUIS OLIEHKU CUTYAalllH, BBIOOpA BEPHOTO PELICHHUS;
® yMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEILIECHHUS 10 UX CHUKEHHUIO;
® [IPUHMMATh MOTHUBBI U apTyMEHTBI IPYI'UX [IPU aHAIU3€E PE3YJIBTATOB IEATEIbHOCTH;
3)npuHsTHe ce0s U APYrux:

HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yabTaThl OCBOCHUS BKIIIOYAIOT crienuduyeckue s yueOHOro npeaMera
«buonorus» (ba3oBblif ypOBEeHb) Hay4HbIE 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBHUIA 10 OCBOCHUIO,
UHTEpIpeTali U MpeoOpa3oBaHUIO0 3HAHUN, BUABI JESATEIBHOCTH IO MOJYYEHUIO HOBOTO
3HaHMUS U TPUMEHEHUIO 3HAHUW B PA3IMYHBIX Y4YEOHBIX CHUTYaIUsX, a TaKXKe B PEaJbHBIX
KU3HEHHBIX CHUTYyallUAX, CBSI3aHHBIX ¢ Ouonorueid. B mporpamme mnpeaMeTHble pe3yiabTaThl
MIPEJICTaBJICHbI IO TOaM O0y4YEeHHUS.

[TpeaMeTHBIE pe3yibTaThl OCBOCHHS yaeOHOTo npeamera «buosorus» (ba3oBbiii ypoBeHb)
¢ 10 knacce NOKHBI OTPAXKATh!

chOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OMOJIOTHUM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U
HAy4HOTO MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosoruu, PyHKIMOHAIBHONW I'PAaMOTHOCTH YeJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp’KaHME OMOJOrMYECKHX TEPMUHOB M MOHATUM: JKHU3Hb, KIETKA,
opraHusM, Merabonu3M (oOMEH BEIeCTB M  MpEBpalleHue DSHEPruu), TIoMeocTa3
(camoperynsmnus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoayKkiuus), HACAEACTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE Wu3jaraTb OHOJOIMYECKHE TEeOpuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHAas,
LEHTpaJIbHas J0TMa MOJIEKYyIsspHOW Ouosnorum), 3akonsl (I. Mennens, T. Moprana, H. W.



BaBuioBa) u yuenus (0 neHTpax MHOT00o0Opas3usi 1 MPOMCXOXKACHUS KyIbTypHBIX pacTtenuid H. 1.
BasuiioBa), onpenensaTs rpaHuLibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BIaJIeTh METOJaMH HAyYHOTO TNO3HAHUS B OMOJIOTMH: HAOIIOACHUE W ONHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHM3alUsi U [POBEACHHE OHOJIOTHYECKOTO
9KCHEPUMEHTA, BBIJBM)KEHUE TUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXIY HCCIETyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJyYEHHBIX PpEe3Yy/lbTaTOB, HCIOJIb30BAaHHBIX HAyYHBIX IOHATHUH,
TEOPUI U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJIb HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBLIEISTH CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U DYKapHOT,
OJTHOKJICTOYHBIX 1 MHOTOKJIETOUHBIX OPTaHM3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHA BEIIECTB U
MpPEeBpAIllEHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO M SHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, PA3MHOKEHHUS, UHAUBUAYAJIbHOTO Pa3BUTHS
opranusma (OHTOTEHE3);

yYMEHHE NPUMEHSTh MOJIY4YCHHbIE 3HaHUS 7S 0O0BSCHEHUS! OMOJIOTMYECKHUX IMPOIIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEIIEHUI B IOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30MaCHOCTH CBOEr0 3JIOPOBbS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IrPaMOTHOTO TOBEJCHHUS B OKpYXKAlOIIeH MNPUPOJHON cpele, NOHMMaHuE HeoOXOIUMOCTU
WCIOJIb30BAHUS JTOCTHKEHUM COBPEMEHHOM OMOJIOTMM U OMOTEXHOJIOTHH s palMOHAIbHOTO
MIPUPO/IOTIOJIL30BAHNUS;

YMEHHE pellaTh »JJIeMEHTapHble TEeHEeTHYeCKHE 3a/Jadyd Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHUE, CLEIUIEHHOE HACJEeJI0BaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBaHUS
JUIS TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTH4ecKkue paboThl, cOOMI0aTh MpaBuUiia MpU
paboTe ¢ yueOHBIM U 1a00PaTOPHBIM 000PYIOBAHUEM;

YMEHHME KPUTHYECKH OIICHWBATh U HWHTEPIPETHUPOBaTh HH(OpPMALHIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MH(pOpMAIMH, HAyYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIEKThl COBPEMEHHBIX
UCCleI0BaHUI B OMOJIOTHH, MEAULIMHE, OUOTEXHOJIOTUH;

YMEHHE CO3/JaBaTh COOCTBEHHBIE TIMCBbMEHHBIE M YCTHBIC COOOIIEHHUs, 00001Ias
OMOJIOTHYECKYI0 HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorusy (ba3osbiit ypoBeHb)
6 11 knacce OKHBI OTPAXKATh!

chOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OUOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, pyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh COAEPKaHNE OMOJOTUYECKHX TEPMHUHOB U MOHATUINA: BUJI, TIOMYISIHS,
reHo(oHJ, SBONIONMS, [BUXKYIIHE CUIbl  ((aKTOpbI) SBOJIONHUH, MPUCIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa3OBaHUE, OSKOJOTHMYECKHE (PaKTOpPbl, HKOCHCTEMA, MPOJAYLEHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IIeNH MUTaHUs, SKOJOrHUecKas mupamMuia, OuoreoreHos, ouocdepa;

yMEHHME H3jaraTh Ouosoruueckue teopund (dBosonuoHHas Teopus Y. JlapBuna,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apo/bliieBoro cxojcrea K. M.
bopa, uepenoBanus riaBHbIX HampaBiaeHud u myted sBomrounu A. H. CeBepuoBa, yueHus o
ouoctepe B. 1. BepHaackoro), onpeneisiTh rpaHUIlbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIa/IeTh METOJaMH HAay4yHOTO TMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIECHUM, OpraHM3alus U TMpOBEJCHHE OHOJIOTHYECKOTro
SKCIIEPUMEHTA, BBIABM)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIEIyEeMbIMU
BEITUYMHAMH, OOBSICHEHHE TMOJNYyYEHHBIX PEe3yJlbTaTOB, HCIOIH30BAHHBIX HAyYHBIX TOHSATHUH,
TEOPHIl ¥ 3aKOHOB, YMEHHUE JIeNaTh BHIBOAbI HA OCHOBAHHUH MOJTYYEHHBIX PE3YNIbTATOB;

YMEHHUE BBIIEIATH CYIIECTBEHHbBIE TPU3HAKU CTPOEHUS OMOJOTMYECKHX OOBEKTOB: BUOB,
NOMYJSAUN, TNPOAYHEHTOB, KOHCYMEHTOB, PpEIYLIEHTOB, OHOT€OLEHO30B U HKOCHUCTEM,



O0COOEHHOCTH  TPOLECCOB:  HACIEACTBEHHOW  HM3MEHUYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB, ACHCTBHS KOJIOTMYECKHX (aKTOPOB Ha
OpraHMU3MBbl, [IEPEHOCA BEIIECTB U IIOTOKA YHEPTUHU B IKOCUCTEMAX, aHTPOIIOI€HHbIX U3MEHEHUN
B DKOCHUCTEMax CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB W OHMOTC€OXMMHUYECKHUX IMKIOB B
ouochepe;

yMEHHUE NMPUMEHSTH MOJTydeHHBIC 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUUECKUX PELIECHUI B IOBCEIHEBHOM JKU3HHU C LIEIbI0 00ecreueHus
0€30MIaCHOCTH CBOETO 3J0POBbS W 3/I0POBBSl OKPYKAIOMIMX JIIOJCH, COONIONCHHUS HOPM
IrPaMOTHOTO TMOBEJCHMUSI B OKpY)KAIOLIEH MPUPOAHON cpele, NOHMMaHUE HeoOXOIUMOCTU
HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM Onosioruu Juis paloHaIbHOIO
IIPUPO/I0II0JIL30BAHUS;

YMEHME pellaTh 3JIeMEHTapHble OMOJIOTHYECKHE 33Jayd, COCTaBISATh CXEMBbl IepeHoca
BEIIECTB M HEPTUU B IKOocHcTeMax (LIENH MUTaHUs);

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpakTHUecKue paboThl, COOMOAAaTh MpaBuia Ipu
pabote ¢ yueOHBIM U JTabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME KPUTHYECKHU OILIEHWBATh U WHTEPIPETHUPOBATh HMH(OpPMAIHMIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMKA, HAYYHO-TIOMYJISPHbIE MaTepHaibl), paccMaTpUBaTh TJIOO0ATHHBIC
AKOJIOTMYECcKHe MpoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CcO37aBaTh COOCTBEHHBIE TIHChMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m f::g;?;f;:::me PALCIOB M TEM Beero Konrtpoabubie | IlpakTnueckue g%ﬁ?ﬁ)ll;l:gbﬂme
padoTsbI padoThI pecypebi
: Buonora kak HayKs 2 05 | hipsiimedsoru7e41c292
2 JKuBbie cuCcTeMBI U UX OpraHu3aIus 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 IKHM3HEACATENBHOCTS KIETKH 6 https://m.edség.ru/7f410292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 4 1 bu6mmoreka [JOK
OMOTEXHOJIOI MU https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 4



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

11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 0BpazoBaTEIbHbIE
padoTsI padoTbI pecypesI
bubmmoreka [{OK
! IBOMIOUHOHHAs GHOTIOTHA ; . https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 10 05 bubnnorexa [JOK
3emuie ' https://m.edsoo.ru/7f41cc74
3 0 5 1 bubmmoreka [IOK
PTAHUSMBL I OKpY/RAIOTIad Chelid https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo01mecTBa 1 3KOJIOTHUECKHE CHCTEMBI 10 1 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 1 o5
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