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COJEPKAHUE OBYUEHMUA
10 KJIACC

Tema 1. Buosorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JPYTUMHU
€CTeCTBEHHBIMH Haykamu, (uiocoduei, 3THKOH, 3CTeTHKOW M mpaBoM. Ponb Ononoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CHcTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl 1103HAHUS KUBOHM MPHUPOAbI (HAOIIOJEHHE, IKCIIEPUMEHT, OIIMCAHHUE, U3MEPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

Jdemoncrpanuu:

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

Tabmuis! u cxembl: «MeToIbl MO3HAHUS )KUBOW TIPUPOJIBDY.

JlabopaTopHble M NpaKTHYeCKHe PA0OThI:

[IpakTnueckass padora Ne 1. «lcnonb3oBaHue pa3aUMYHBIX METOJIOB IPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. J)KuBble CHCTEMBI U UX OPTaHU3AIMSI.

Kusble cuctembl (OMOCHUCTEMBI) KakK MpeAMET H3yueHus Ouosioruu. OTiMyue >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOJIBI.

CpoiictBa OwmocucteM W HX pazHooOpazue. YPOBHHM OpraHU3alUH OWOCHUCTEM:

MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOMYJIAIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHI ), OMOC(EPHBIH.
JdemoncTpanuu:

Tabmuubl u cxembl: «OCHOBHBIC TPHU3HAKH >KU3HW», «YPOBHH OpPraHU3AIlMU >KUBOU
TIPUPOJIBIY.

Ob6opynoBanue: Mmoenb MoJiekyibl JJTHK.

Tema 3. XuMun4eckuii cOCTaB ¥ CTPOEHUE KJIETKH.

XUMHUYECKUH  COCTaB  KIETKH.  XUMHUYECKHE  DJIEMEHTHI:  MaKPOAJIEMEHTHI,
MUKpPO3JIeMEHTHI. BoJia 1 MUHEpaIbHBIC BEIECTBA.

OyHKIMK BOABI M MHHEPAIBHBIX BEHIECTB B KieTke. [lojyiepkaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u ctpoeHue OeTKOB. AMHHOKHUCIOTHI — MOHOMEpPHI OelikoB. HezameHnMbIe
U 3aMEHHMMbIE AMHHOKHCIOTHL. AMMHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYphl O€IKOBOI
MOJICKYJIbl (NIEpBUYHAsI, BTOPUYHAS, TPETHYHAs M YCTBEPTHYHAs CTPYKTypa). XUMHUECKHUE
cBoiicTBa OenkoB. buonornueckue GyHKIMN OEIKOB.

®epMeHThl — Ouonornuyeckue karanusatopbl. CTpoeHue (epMmeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Buramunpl. Orianuus  ¢GEepMEHTOB  OT
HEOPraHUYeCKUX KaTaJIn3aTOPOB.

VYraeBoJipl: MOHOCaxapupsl (III0K03a, pubo3a u JIe30Kkcupubdo3a), 1ucaxapuabl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIHKOTeH, IeTono3a). buomorndyeckue (GyHKIUU
YTJIEBOJIOB.

Jiunuapl:  Tpuraunepuasl, Gochomunuapl, crepoussl. 'mapodunabHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue pyHkum aunuaoB. CpaBHEHUE YIIEBOJOB, OCNKOB M JIMIUIOB Kak
HMCTOYHUKOB DHEPTHH.



Hyxneunossle kucnotsl: JIHK n PHK. Hykieotnipl — MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuun JJHK. Crpoenne u ¢ynkuun PHK. Buner PHK. AT®: crpoenue u
GbyHKIUH.

[Muronorusa — Hayka o kiuerke. KierouHas teopus — npumep B3aUMOJCHUCTBUS HUJIEH H
(axTOB B HAYYHOM TO3HAHUH. METOIbI N3YYSHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3Hakyu KIETOK: 3aMKHYTas HapyxHas
MemOpana, mosekynbl JJHK kak reneTnueckuii anmapar, cuCTeMa CHHTEe3a OeKa.

Tumbl KJIETOK: JyKapHOTHYECKass H mpokapuoTuyeckas. (OCOOCHHOCTH CTpPOCHUS
MpOoKapuoTHUECKOM KieTku. Kietounas crenka 6akrepuii. CTpoeHUE YKapUOTHYECKON KIIETKH.
OCHOBHBIE OTINYUS PACTUTEIBHOMN, )KUBOTHOM U TPUOHOMN KIIETKHU.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, UX (DYHKIUH.
[Inazmatuueckass memOpaHa, €€ cBoiictBa W (QyHkuuu. [luTomnmazMa u e€ OpraHoMJIBL
OnnomeMOpannbie opraHous! kietku: DIIC, annapat 'onbmku, mnzocoMsl. [lonyaBTOHOMHBIE
OpraHoufibl KJIETKH: MUTOXOHJIpPUH, MiIacTuabl. [IpoucxokaeHrne MUTOXOHIPUM W IUIACTHUA.
Buner nnactua. HememOpaHnHble opraHou ibl KI€TKH: puOOCOMBI, KJIETOYHBIM LEHTP, HEHTPUOIIH,
PECHUUKH, KIyTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynsTopHblil neHTp kieTku. CTpoeHue sjpa: sjaepHas 0007104Ka, Kapuoria3ma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KIIETKE.

Jdemoncrpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammbl:  «Pacrnipenenenne XHUMHUYECKMX HJIEMEHTOB B HEXKHBOM  MPUPOACH,
«PacrpeneneHne XMMHUYECKUX 3JIEMEHTOB B KUBOU IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoguueckas TaOnuLIa XMUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocnnTes Oenka», «CtpoeHue Mosekynsl Oenka», «CTpoeHue pepMeHTay,
«Hyxnennossie kuciotel. JJHK», «Ctpoenne monekynbsl AT®», «CTpoeHue 3yKapuoTHYECKOM
KIeTKkn», «CTpOoeHHE >KUBOTHOM KIETKW», «CTpOeHHE pacTUTENbHOW KieTKn», «CTpoeHue
IIPOKapUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD, «JIAIHUIbD).

OO6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyJOBaHUE [yl MPOBEICHHs HaOIIONEHHH,
U3MEpEHUH, HKCIEPUMEHTOB, MUKPOIIpENapaTbl pPacTUTENbHbIX, KHBOTHBIX M OaKTepHaIbHbBIX
KIIETOK.

JlaGopaTopHble H NPaAKTH4YeCKHe PadOThI:

JIaGopatopHas pabota Ne 1. «M3ydyeHue KaTaJUTHYECKON aKTUBHOCTH (DEpMEHTOB (Ha
IpUMepe aMUIIa3bl UM KaTanaasbl)».

JlaGopatopHass pabota Ne 2. «l3ydyeHue CTpOEHMS KIETOK pacT€HUIl, >XKUBOTHBIX U
OakTepuil o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. ’Ku3HeesiTeJIbHOCTb KJIETKH.

O6men BemiecTB, WM MeTabomu3M. AccuMumsaius (TUIacCTUYECKH OOMeH) U
TUCCUMIIIALUSA (3HEpPreTuYecKhii 0OMeH) — IBe CTOPOHBI €MHOTO Mpoliecca Metabonuzma. Posb
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTpPOoGHBINA U rereporpodHbiii. Poss depmeHTOB B 00MeHe
BEILECTB U NPEBPAILEHNN SJHEPTUH B KIIETKE.

®otocunTe3. CBeroBas u TemHOBas (a3pl (oTocuHTe3a. Peakuum QoTocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HaUeHUE (OTOCHHTE3a /ISl )KU3HU Ha 3emuie. BausiHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XemocuHTe3. XEMOCHUHTE3UPYIOIIUE OakTepuu. 3HAUCHHE XEMOCHHTE3a JUIsl JKU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B KieTKe. PaciieruieHne  BEIIECTB, BBIJACICHHE U
aKKyMYJIMPOBAaHHME SHEPIUHU B KJIETKE. JTalbl SHEPreTuuyeckoro oomena. I'nukonus. bpoxkenue u
ero Buabl. KuciopogHoe okucieHue, WIM KIETOYHOE JAbixaHue. OKHUCIHUTENbHOE
bochopumpoBanue. DPPEKTUBHOCT IHEPTETUIECCKOTO OOMEHA.

Peakimu wmarpuunoro cuHTe3a. [enermueckas wuHpopmamms u JHK. Peanmuzanus
IFeHETUYECKON MH(pOpManuM B KJIETKe. ['eHeTuueckuil KoJx U ero cBoiicTBa. TpaHCKpUIIMS —
matpuunblii cunte3 PHK. Tpancnsuust — Ouocunte3 6enka. Dramnbl Tpancasiuuu. KogupoBanue
aMUHOKHCIIOT. Posib pubocom B OnocuHTE3€ OerKa.

Heknerounsle Qopmbl xu3HM — BHUpychl. Mcropust otkpeitus BupycoB (. W.
NBanoBckuif). OCOOEHHOCTH CTPOCHHS U KU3HEHHOTO 1KKIJIa BUpycoB. bakrepuodaru. bonesnu
pacTeHMi, )KUBOTHBIX U YEJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc uMmyHoiepunuTa yenopexa

(BUY) - Bo3oymutenr CIIMJla. OOpaTHasi TpaHCKpHUIILIMS, peBepTa3a W HWHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUM.
Jdemoncrpanuu:

[optpetsi: H. K. Konbuos, /1. U. IBanosckuit, K. A. Tumupszes.

Tabmuer w cxembl: «Tunmbsl  mutanumsy, «Metabommzm»,  «MHUTOXOHIAPHUY,
«DHepreTuuecknii oOMeny», «Xioporacty, «Dotocuntes», «Crpoenue JTHK», «Ctpoenue u
¢byHKIIMOHMpoBaHWe  TeHa», «CuHre3 Oenka», «leHernueckuit  kom», «Bupycby,
«baktepnodarn», «Ctpoerne wu ku3HeHHbIH 1wmka Bupyca CIIWa, OGakrepuodaray,
«Penmukanus JTHK».

O6opynoBanue: moaenu-amminkanuu «Yasoenue JJHK wu Tpanckpumnims», «buocuHtes
oenkay, «CTpoeHHE KIETKN», Moaenb CTpykTypsl JJTHK.

Tema 5. Pa3MHOKeHMe U MHAUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii mmkn, Wiad KU3HEHHBIW WK KieTku. MHTepdaza m muto3. Ilpomecchl,
npoTekaromue B mHTepdaze. Perumkarus — peakumst matpuunoro cuHteza JIHK. Crpoenue
XpoMOCOM. XPOMOCOMHBIA Ha0Op — KapHOTHM. JIUIUIOMIHBIA M TallJIOMIHBIA XPOMOCOMHBIC
Habopel. XpomaTtuel. [{uTonoruueckrie OCHOBBI Pa3MHOKEHUS U UHIUBUAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xnetkn — muto3. Craaum muto3a. lIpomecchl, mpoucxopsumue Ha pa3HbIX
CTaAMSIX MUTO3a. BHOJIOrM4ecKuii CMBICII MUTO3A.

[Iporpammupyemasi rudesb KISTKH — aronTo3.

@opMBl  pa3MHOXKEHHSI OpPraHM3MOB: Oecrosioe W TMoJioBoe. Buabl  OGecrnosoro
Pa3MHOXKEHHsI: JeJICHHe HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKYCCTBEHHOE KIOHUPOBAHHME OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKIIUH.

[TonoBoe pa3MHOKEHUE, €r0 OTIINYHS OT 6eCHoI0ro.

Meiio3. Craguu Mmeiio3a. Ilponeccel, mpoucxonsdume Ha craauax Meiosa. IloBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Mei03a.

I'ametorenes — mporiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [loNOBBIE sKene3bl:
CEMEHHHKU U SUYHUKH. OOpa3oBaHHE W PAa3BUTHE TOJOBBIX KJIETOK — raMmeT (CIEepMaTo30M],
SilIeKIIeTKa) — crepMatoreHe3 u oBoreHe3. (OCOOCHHOCTH CTPOCHUS SIMIIEKIETOK U
cnepmaTto3onioB. OmnoaorBopenue. Ilaprenorenes.

NunuBuayanbHoe pa3Butue (OHTOTEHE3). OMOpHOHANBbHOE pa3BUTHE (SMOpUOTEHE3).
Ortanbkl SMOPUOHAILHOTO PAa3BUTHS Y TMO3BOHOYHBIX JKHBOTHBIX: APOOJIEHHE, TacTPYIISIIHS,



opranorenes. IloctamOpuonanpHOe pa3BuTHE. THITBI TOCTAIMOPUOHAIBHOTO Pa3BUTHSL: MPSAMOE,
HenpsiMoe (JIMYMHOYHOE). BiusHMe cpembl Ha pa3BUTHE OPraHU3MOB, (AKTOPHBI, CIOCOOHBIC
BBI3bIBAaTh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 BETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH, CTAUU
pa3BUTHSL.

JdemoncTpanuu:

Tabmuuer u cxembl: «@OpMBI pa3MHOXKEHHS OPTaHU3MOBY, «/[BOITHOE OIUIOIOTBOpEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3sMHOXKEHME pAaCTeHHW», «JleneHue KIeTKH
Oaktepuit», «CTpOCHHE IOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIIETOUHBIN ITUKI,
«Perumkanusa JTHK», «Muto3», «Meios», «IIpsmoe u HenpsMmoe pasButue», «l'amerorenes y
MJICKOTIUTAIONINX U YesloBeKa», « OCHOBHBIE CTa MU OHTOT'€HE3a).

O6opynoBaHue: MHMKPOCKON, MHKpompenapaTbl «CrepMaTo30M]ibl MIIEKOIHMTAIOLIETOY,
«Slifuexnerka Miekonuramoomero», «KapuokuHe3 B KJIeTKaX KOpELIKa JIyKa», MarHuTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble M NpaKTHYeCKHe Pa0OThI:

Jlabopatopnast padota Ne 3. «HabGmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEITKa JTyKa Ha
TOTOBBIX MUKpOIIpernapaTax.

JlaGopatopnast pabora No 4. «/3ydeHwe CTPOCHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxp.

Tema 6. HacsienicTBEHHOCTD M H3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amaunm reHetnku. Hcropus pa3BUTHS TeHETUKU. Poib 1muTonorun u
SMOpHOJIOTUH B CTAHOBJICHUH I'eHeTUKU. Bkian poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHeTUKH (THOpPHA0JIOTHYECKUl, IUTOTEHETHYECKU, MOJIEKYISIpPHO-
reHeTuyeckuit). OCHOBHbIE T'€HETHYECKHUE MOHATUS. [ eHeThuYecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMaXx CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  MPHU3HAKOB, YyCTaHOBJIeHHble [.  Menaenem.
MonoruOpuaHOE CKpeIMBaHue. 3aKOH eMHO00pa3usi THOPUAOB MEePBOTO MokoJieHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paclIEIUIeHUsT NPU3HAKOB. ['mnore3a yuctorel ramer. llomHoe wu
HEIOJHOE JOMUHUPOBAHUE.

JluruOpugHoe  cKpemuBaHHE. 3aKOH HE3aBUCHMOTO  HACIEIOBAHUS  IPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPUAHOTO CKpEIIMBaHMS. AHaIH3UPYIOUIee CKpellUBaHUE.
Hcnonb30Banne aHAIM3UPYIONIETO CKPELUBAHUS ISl OTPEieNIeHUsI TeHOTHIIA 0COOH.

CuerienHoe HacnefoBanue mpu3HakoB. Pabora T. Moprana 1o cuemjeHHOMY
Hacje10BaHUIo reHoB. HapyllieHre clienieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPHSI HACTAEACTBEHHOCTH. [ eHeTnuecKue KapThl.

I'enetuka nona. XpoMOCOMHOE ONpEEICHUE M0JIa. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
l'omoramerHble U rereporameTHble OpraHu3Mbl. HacnenoBaHue NpPHU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

N3menunBoCTh. Buapl N3MEHUNBOCTH: HEHACIIEACTBEHHAs U HacJIeACTBEeHHasA. Ponb cpenbl
B HEHACJIEJICTBEHHON W3MEHUMBOCTH. XapaKTEPUCTHKAa MOAU(DUKAIIMOHHOW HW3MEHUYHUBOCTH.
Bapuaunonssiii psan v BapuanmonHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KayeCTBEHHbIE MIPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(BHUKAIIMOHHON N3MEHYNBOCTH.

HacnenctBeHHast, WM TeHOTUNIMYECKAsl, U3MEHYUBOCTb. KOMOMHATHBHAS M3MEHUYMBOCTD.
Meiio3 u T1OJIOBOH mpoliecc — OCHOBAa KOMOMHATUBHOM M3MEHUYMBOCTH. MyTallMOHHAs
u3MeHYuBOCTh. Kitaccudukanus MyTauuid: reHHble, XpOMOCOMHbBIE, T€HOMHbIe. YacTtoTra M



MPUYMHBI MyTalii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTUYECKUX PSAOB B HACIIEICTBEHHOM
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHast HacneCTBEHHOCTb U U3BMEHYUBOCTb.

I'enetuka uenoBeka. Kapuotun uenoBexka. OCHOBHbIE METOJAbl T'€HETHUKH YEJIOBEKA:
TCHCAJIOTUYCCKUH,  OJM3HEIOBBIN, IUTOTCHETHYSCKUH, OMOXUMHUYECKUH, MOJICKYISIPHO-
reHetudeckuid. CoBpeMEHHOE OIpeAe/iCHUe TEeHOTUIA: T[MOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TCHOTUITUPOBaHUEe, B ToM 4uciie ¢ nomornbio [11[P-ananm3a. HacnmenactBenHble 3a00eBaHUS
YeJioBeKa: TEeHHbIe O00Je3HH, OOJIe3HM C  HACIEACTBEHHOW MPEIpacroyiOKEHHOCTHIO,
XpoMocoMmHbIe OosiesHu. ComaTudeckue W reHepaTuBHble MyTanuud. CTBOJIOBBIE KIJIETKH.
[Ipunnume! 310poBoro o6pasa KU3HU, TAATHOCTHKH, MPOPUIAKTUKA U JICUCHUS T€HETUYECKHX
Oosie3Heil. MenuKo-reHeTHYeCKOe KOHCYAbTUPOBAaHWE. 3HAUYEHHE MEIUIIMHCKOW TEeHETUKH B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUM YeJIOBEKa.

Jdemoncrpanuu:

[optpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuibl u cxembl: «MOHOTHOPUIHOE CKPENIMBAHUE W €T0 IUTOTCHETUYECKass OCHOBAY,
«3aKOH pacHIeIUIEHUsT W €ro IUTOTEHETHYeCKass OCHOBa», «3aKOH YHCTOTBI TaMery,
«lurnbpunnoe ckpemmBanuey, «lluTosorndeckue OCHOBBI JAUTHOPUIHOTO CKPEUTUBAHUSY,
«Meiio3», «B3auMoaeicTBre auieNbHbIX T€HOBY, «['€HeTnYecKkne KapThl PaCTeHUH, KUBOTHBIX
1 dYeyoBekay, «['eHeTtnka moia», «3aKOHOMEPHOCTH HACJEJIOBAaHMS, CIETUICHHOTO C TIOJIOMY,
«KapuoTunsl demoBeKa W JKMBOTHBIX», «Buapl wu3MeHumBocTHY», «MonudurarmonHas
M3MEHUYMBOCTH», «HacnenoBanue pesyc-gpakropa», «l'eHeTuka rpynn KpoBuy», «MyTalmoHHAS
WU3MEHYUBOCTHY.

O6opynoBanue: Mozenu-anmiukauuu «MoHoruOpuaHoe ckpeuuBanuey, «Hemomnnoe
JOMHHUpOBaHHe», «Jlurubpuanoe ckpemubanue», «llepekpéct XpomMocom», MHUKPOCKOI H
MHUKporpenapat «Jlpo3oduna» (Hopma, MmyTaruu (OpMBI KPBUIBEB M OKPACKH Teja), repoapuid
«I"opox MoCeBHOI.

JlaGopaTopHble U NPaAKTH4YeCKHEe PadOThI:

Jlaboparopnas padota Ne 5. «M3ydueHue pe3yabTaTOB MOHOTUOPUTHOTO U AUTUOPUTHOTO
CKpEIMBAaHUS Y IPO30(UITbI HA TOTOBBIX MUKpOIpEnapaTaxy».

JlabopaTtopHnas padota Ne 6. «3ydyenne MmoaupuKanMOHHON N3MEHUYNBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO PsJa U BapUALMOHHON KPUBOI».

Jlabopatopnass pabora Ne 7. «AnHanmu3z wmyranmuii y JIpo3oduiibl  Ha TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas pabota Ne 2. «CocrtaBieHue U aHAJIM3 POJIOCTIOBHBIX YEIOBEKAY.

Tema 7. Cesiekniusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U mpouecc. 3apoxkAeHHe CeleKUUu U JoMectukauus. Yuenue H. H.
BaBuiioBa 0 ImeHTpax MPOUCXOXKIEHUS M MHOrooOpas3us KyIbTYpHbIX pacTeHuil. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemMeHHbIE METOBI CEeNeKIMU. MaccoBbIii U MHIUBUIYATbHBIA OTOOPHI B CEIEKIIUU
pacTeHuii u KUBOTHBIX. OleHKa dKCTephepa. BIM3KopoACTBEHHOE CKpEeIIUBAaHIE — UHOPUIMHT.
Uucras nunus. CkpeniyBaHUE YHCTHIX JHHMHA. [erepo3uc, wiM THOpUAHAS CHIA.
HeponctBenHoe ckpemmuBanue — ayrOpuauHr. OtganéHHas THOpuAM3anus U €€ YCIeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4yeHUE MOJUIUIONIOB. JIOCTHXKEHHUS CENeKLIHMH PacTeHHH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpacib IPOU3BOJACTBA. ['e€HHas WH)KEHepHUs. OTalbl CO3AHUS
pexomOunantHort JIHK wm TpaHcreHHeix opranu3moB. Kierounas umkeHepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHUE pacTeHHil. KiIIOHMpOBaHUE BBICOKOIPOIYKTUBHBIX
CEeNTbCKOXO3SUCTBEHHBIX OPraHU3MOB. JKOJIOTHYECKHE U J3THdeckue npodbimemsl. MO —
TCHCTHYECKH MOJAU(DUIIMPOBAHHBIC OPTaHU3MEI.

JleMoHcTparuu:

[Toprpetsr: H. Y. BaBunos, . B. Muuypus, I'. /I. Kapneuenko, M. @. MIBaHOB.

Tabmuier U cxembl: Kapra «L[eHTpBI TPOMCXOXKICHHUS W MHOTOOOpa3usi KyIbTYPHBIX
pactenuit», «llopoapl moMamIHUX KUBOTHBIX», «CopTa KyJAbTYPHBIX pacTeHui», «OTtaanéHHas
rubpuam3arusy, «Paboter akagemumka M. @. HWeanoBay, «[lommmmonmusy, «OOBEKTHI
ouorexHonorun», «Kierounele KylbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U NEPEHOC
T€HOB, XpPOMOCOM.

O6opynoBaHue: MyISDKM IUIOJIOB U KOPHEIUIOAOB JAUKMX (OPM M KYJIbTYpHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble M NpaKTHYeCKHe Pa0OThI:

Okckypeusi «OCHOBHBIE METONBI U JOCTIDKEHUS CEJCKIIMA PACTCHWM W JKMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOMCIBITATENbHBIM y4YacTOK, B TEIUIMYHOE
X035IUCTBO, 1a00OPATOPHIO arpOYHUBEPCUTETA UITH HAYIHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBoJnonMOHHAS OMOJIOTHS.

[Ipennochlik BO3HUKHOBEHHSI SBOJIIOIMOHHOW TEOPUU. ODBOJIIOIMOHHAA TEOpUsA U €&
MeCTO B OMoJIoTHH. BiusiHIE 3BOJIIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CeuaeTenbcTBa HBOMIONMU. IlaleOHTONOrHYEeCKHEe: IOCIEN0BATENHLHOCTh IOSBIICHUS
BHJIOB B MAJICOHTOJIOTHUECKOM JIETOTIMCH, TepexoHbie ¢hopmbl. broreorpadudeckue: cxoacTBo
U paznuuue GayH U (pIop MaTepuKoB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOJCTBA W Pa3IiMuvs dMOPHOHOB pPa3HbIX BHUJOB ITO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTHMYHbBIE, PYAUMCHTApHBIC OpraHbI,
aTaBU3MBbL. MOJIEKYIIPHO-OMOXMMHUYECKUE: CXOJICTBO MEXaHU3MOB HACJICJICTBEHHOCTH |
OCHOBHBIX META00JIMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OposmorionHas Teopust Y. JlapBuna. IIpeanochuiki BO3HUKHOBEHHMsSI JapBUHHU3MA.
JIBuKyIiue CHiIbl  SBOJMIONMHM  BuAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPAaHUUYEHHOCTU PECYpPCOB, HEONpeneNnéHHas H3MEHYMBOCTh, OOpb0a 3a CyIIEeCTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrterndeckas Teopus 3Boonuu (CTD) u e€ OCHOBHBIC MOJIOKEHUS.

MuxkposBosmtorus. [lomynsius kak equHuIa BUAA U IBOJIOLUH.

JBuxymue cuibl ((hakTopbl) SBOJIOLMU BHAOB B Ipupoje. MyTallmoOHHBINA Mpolecc u
KOMOMHATHBHAs M3MEHUMBOCTh. [lomymsiiioHHBIE BOMHBI M Jpeid reHoB. M3omsmus u
MUTpAIHSL.

EctectBennsiit otOop — Hampapmstomuii ¢daktop sBomOIMU. DOPMBI €CTECTBEHHOTO
otOopa.

[Ipucnoco6aeHHOCTh OPTaHM3MOB KaK pe3ynabTaT 3Bomtonuu. [Ipumepsl npucnocobaeHmit
y opranusmoB. ApoMop(}03bl U UANOATANTAIINH.

Bun u Bunoo6OpazoBanue. Kpurepuu Buma. OcHOBHbIE (GOpPMBI BUA000PA30BAHUS:
reorpaduueckoe, SKOJIOTHIECKOE.



MaxposBosmtorusi. DopMbI 3BOTIONUK: (PHIIETUYECKAs, UBEPreHTHAs,, KOHBEPTeHTHAS,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[Ipoucxoxenue OT  HEeCNEUHUATU3UPOBAHHBIX IIPEJIKOB. ITporpeccupyromas
cricnyajimu3anus. A,Z[aHTI/IBHaSI paguanus.
JdemoncTpanuu:

[optpersr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kopanesckuii, K. M. bap, D.
I'exkensb, @. Mromep, A. H. CeBepiios.

Tabmuier w cxembl: «Pa3BuTHE OpraHMYEcKOro Mupa Ha 3emiie», «3apoJbIIH
[I0O3BOHOYHBIX JKMBOTHBIX», «ApxeonTtepukc», «Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHbii  0TOOP», «MHOTOOOpa3ue COpTOB pacTteHuit», «MHoroobpasue mOpos
KUBOTHBIX», «JTomymnsiium, «MyTtanuonHas W3MEHYHUBOCTH, «ApoMopdo3bI»,
«Mmmnoanantanuny», «OOmas nereHepamusy», «JBwxymue cuiabl sBoonun», «Kapra-cxema
Mapipyra nyremectBus Y. Jlapsunay, «bopnba 3a cymectBoBanue», «lIpucnocodieHHOCTH
opranu3MoBy, «I eorpaduueckoe BUA000pa3zoBaHue», « IKOJOTHUECKOE BHI000pa30BaHHUEY.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3JIMUHBIMU TUIIAMU OKPACKH, HAOOp IIOI0B U
ceMsH, KosuteKius «[IpuMephl 3alUTHBIX MPUCTIOCOOICHUN Y )KUBOTHBIX», MOJieTh «OCHOBHBIC
HaIpaBJIEHUS YBOJIONUNY, 00BEMHA MOeNb «CTpOEHUE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, KOUIeKIus «DOPMBI COXPAHHOCTH HCKOIAEMBIX
JKUBOTHBIX M pacTeHUi», Moaenb anmuiukanus «llepekpéct XxpoMocomy, BIaKHBIE Tpernaparhbl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymKm», MHKporpenapaT «/lpozodpuna» (HOpMma,
MyTaruu (OpPMBbI KPEUTHEB U OKPACKH TEA).

JlaGopaTopHble U NPaAKTH4YeCKHEe PadOThI:

JlabopaTtopnas padota Ne 1. «CpaBHeHHE BUIOB IO MOP(OIOTHIECKOMY KPUTEPHIOY.

JlaGopatopnast pabdota Ne 2. «Omnmcanue TmPUCIOCOOJICHHOCTH OpraHu3Ma u ¢
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE )KM3HU Ha 3eM.le.

JloHayuHble TIPEICTABJICHUS O 3apOKICHUM XU3HU. HayuHble rumnoTe3pl BOZHUKHOBEHHS
KU3HU Ha 3emsie: a0HMoreHe3 W MaHCHepMus. XUMHYECKas SBOJIONUS. AOHMOTEeHHBIH CUHTE3
OpraHMYECKUX  BEIIeCTB U3  HEOPraHMYECKUX. KCIEPUMEHTAIBHOE  IOATBEPKIACHUE
XUMUYECKOH 3BoJirornu. HavganpHble 3Tansl Ononornyeckor 3Bosrormu. ['mnoreza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKIETKH. [lepBble KIETKH U UX
sBoOIHSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PasButne xm3Hu Ha 3emsie mo odSpam U nepuojam. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pel. [lameo3olickas 3pa W €€ Mepuoabl: KEMOPUUCKUH, OPIOBHKCKHM,
CUJIYpUHCKHI, I€BOHCKUH, KAMEHHOYT OJIbHBIH, IEPMCKHIA.

Mes3o3oiickas 3pa u €€ Iepruoabl: TPUACOBBIHN, IOPCKUI, METOBOM.

Kaiino3zoiickas spa u e€ nepuopl: NaleoreHOBbINA, HEOT€HOBBII, aHTPOIIOT€HOBBIH.

XapakTepucTUKa KiIuMaTa M TE0JIOTMYECKUX MpoiieccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
pPacCTUTENFHOTO M KUBOTHOTO Mupa. ApomMopdosbl y pacTeHuil U KUBOTHBIX. [losiBieHue,
paciBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4YeCKOro MHUpa Kak OTpaxkeHue 3BOIOLUMU. OCHOBHBIE CUCTEMATHYECKHE
TPYIIIBI OPTaHU3MOB.

OBOJIIOIIMSL  YENIOBEKAa. AHTPONOJIOTMS Kak Hayka. Pa3Buthe mnpeAcTaBieHUN O
MPOUCXOKACHUH YesoBeka. MeToibl u3yueHus anTpornorene3a. CxoJACTBa U pa3inyuusl YeJIoBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHUE YETOBEKa.



JBwxyme cuisl  (pakTopsl) aHTpororeHe3a. HaciencTBeHHas HM3MEHYHMBOCTh U
ecTecTBEHHbIN 0TOOp. OOIIecTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIHH TPy, MBIIUICHUE,
peub.

OcHOBHBIE CTaJUM M BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, UeloBeK yMebli,
Yenosek mnpsmoxondamui, YenoBek HeaHaepranbckuii, YenoBek pasymuHbiil. Haxonxu
MCKOTIAeMBIX OCTATKOB, BpeMsI CYIIECTBOBAHHMSA, 00JACTh PACIPOCTPAHEHHS, 0OBEM T'OJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIIUME pachl: €BpoNeOHHAs (€Bpasuiickas), HErpo-
aBcTpajionHas  (PKBaTOpUalbHAsl), MOHIOJoWJHAas  (a3uMaTcKo-aMepuKaHCKas).  YepTbl
MPUCIIOCOOJICHHOCTH TPEJCTAaBUTENICH UYeJIOBEYECKHX pPac K YCIOBHUSM CYIIECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

Jdemoncrpanuu:

[Moptpetsr: @. Penu, JI. Tlactep, A. Y. Onapun, C. Mumnep, . IOpu, Y. [lapBus.

Tabmuubl u cxembl: «Bo3nukHoBeHHEe COMHEYHOU cUCTeMbl», «Pa3BuTHe OpraHMYecKoro
mupa», «PacturenpHas kietkay, <« KuBoTHas kinetka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHasi CUCTeMa OpraHuyeckoro mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YelloBeKa M 4YeJ0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTMYECKUX HaXO0JOK
MPEKOB COBPEMEHHOIO 4YelIOBeKa», «/lpeBHedmme moam», «/peBHue mogn», «llepsbie
COBPEMEHHBIE JIIOJN», «YemoBeuecknue pach».

O6GopynoBanue: wmymsku  «lIpoucxoxkaenne dYenoBeka» (OIOCTBI  aBCTPAJIOTHUTEKA,
MUTEKaHTPOIla, HeaHJepTaiblla, KPOMAHbOHIA), CIENKU WIM HU300paKeHUS KaMEHHBIX OpyIuit
MEePBOOBITHOTO YeJOBEeKa (KaMHHM-YOTIIEPHI, pyOmia, ckpebia), TEOXpOHOJIOTHYECKass Ta0iuIla,
KoJuteKusi «@opMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHble U NPaKTH4YeCKHe PadOThI:

[IpakTrueckas padota Ne 1. «M3yueHne MCKOMaeMbIX OCTaTKOB PACTEHUN W )KMBOTHBIX B
KOJUIEKIUSIX.

DKCKypcHsi «DBOJIIOIUS OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WM
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranu3Mbl U OKpY:Kalomasi cpeaa.

DKojorusg Kak HayKa. 3aJaud W pasliesibl OKOJOTUH. MeToAbl 3KOJIOTMYECKHX
UCCIIeIOBaHUI. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeI0BeKa.

Cpenpl  oOuTaHMs ~ OpPraHu3MOB:  BOJHAsA,  HAa3eMHO-BO3[YIIHAS, MOYBEHHAs,
BHYTPHOPraHNU3MEHHASI.

Dkonoruueckue (akropsl. Knaccudukaims skomorudeckux (akTopoB: aOHMOTHYECKHE,
OMOTHUYEeCKHE U aHTpororeHHsIe. JlelicTBre sK0Iorndecknx (PakKTOpOB Ha OPTraHU3MBI.

AbGuotnueckue  ¢GakTopbl:  CBET, TEMIIeparypa,  BIKHOCTb.  DOTOMEPHOAM3M.
[IpucnocobaeHuss OpraHU3MOB K IEHCTBUIO0 aOUOTHYECKUX (PakTOpoB. brojgorndeckue puTMsl.

buotnueckne dakropbl. Buasl OMOTHYECKHMX  B3aWMOJCWUCTBMIA:  KOHKYPEHIIMS,
XHUIHUYECTBO, cUMOMO03 1 ero ¢opMel. [lapazutusm, koonepanus, MyTyalin3M, KOMMEHCATTU3M
(KBapTHpaHCTBO, HaXJIEOHWYECTBO). AMEHCANIM3M, HEUTpanu3M. 3HAuYeHHEe OHOTHYECKHX
B3aUMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKU mnonyaauud. (OCHOBHbBIE TMOKa3aTeNd MOMYJSALUHU:
YUCJIEHHOCTb, IUJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. J[uHamuka
YUCJIEHHOCTH MOMYJIALMH U €€ Perysiusi.

Jdemoncrpanuun:

[Moptpetsr: A. I'ymGonsar, K. @. Pynwe, 3. ['ekkens.



Tabmuuer u cxembl: kapta «IIpupoansie 30Hb1 3eman», «Cpeasl 0OUTaHUS OPraHU3MOBY,
«Dortonepuozmy», «llomynsamum», «3aKOHOMEPHOCTH pOCTa YWCICHHOCTH  MOMYJISIIAN
uHpy30pun-Typenbkny», «lIuiessie nenmy.

JlaGopaTopHble M NpaKTHYecKUe padoThI:

Jlaboparopuas padota Ne 3. «Mopdonorudeckne 0COOCHHOCTH PACTCHUN U3 PA3HBIX MECT
OOHTaHHY.

JlaboparopHas padoTa Ne 4. «BiausiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB KOJIEyCay.

[Ipaktuyeckas padora Ne 2. «[ToacuéT MIOTHOCTH MOMYIISAUI Pa3HBIX BUJIOB PACTCHUIN.

Tema 4. Coo01ecTBa ¥ IKOJI0rMYECKHE CHCTEMBI.

CoobmecTBo  opranuzmMoB  —  OwoneHo3. CTpykTypbl  OWOIIEHO3a:  BHJIOBaf,
MIPOCTPaHCTBEHHAs, Tpodudeckas (rnumiesas). Bunpi-nomuHanTsl. CBA31M B OMOLIEHO3E.

Okosnorudeckue cucrembl (3kocucteMsl). [loHsiTe 00 sKocuUCTEME M OHOTEOLEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI ~OKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, PpEIyLEHTHI.
KpyroBopoT BemiecTB M MOTOK SHEPrud B 3Kocucteme. Tpoduyeckue (MULIEBBIE) YPOBHU
skocuctembl. [lumeBble memu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: Omomacca,
MPOAYKIHSI. DKOJOTHUECKHE MHPAMHUIbI: TPOJYKIIMH, YHCICHHOCTH, Omomacchl. CBoiicTBa
HKOCHUCTEM: YCTOMUMNBOCTD, CAMOPETYIISIHs, pa3Butre. CyKieccusl.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. ODKOCHCTEMAa XBOWHOTO WIIH
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE IKOCHUCTEMBL. ATPOIKOCHCTEMBI. YPOOIKOCUCTEMEL. buosorndeckoe u
XO3S1CTBEHHOE 3HAUEHHE arpOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHooOpa3ue kak (hakTop yCTOHYMBOCTH dKocHCcTeM. COXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6mocdepe. I'paHuiibl, coctaB u CTpyKTypa OHOCHEPHI.
Kupoe BemectBo u ero (yakuun. OcoOeHHOCTH OMOChEpbl Kak TI00AThHOW 3KOCHCTEMBI.
JlunaMuueckoe paBHOBecHE U 0OpaTHas CBs3b B Omocdepe.

KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE IIUKIIBI SJEMEHTOB (yrjaepoja, as3ora).
3oHanbHOCTH OHMOChepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emau. AHTpOIIOTeHHBIC H3MEHEHUs B Onocdepe. I'modanbHbIe
HKOJIOTHUYECKUE TPOOIIEMBI.

CocymiectBoBaHue IpUpoibl U yenoBedecTBa. CoxpaHeHre 6MOpazHOOOpa3us Kak OCHOBA
ycroiunBocT 6nocdeprl. OCHOBA palMOHAIBLHOTO YIPABJICHHS MPUPOTHBIMUA PECYPCAMU U UX
ucnoJib3oBanue. J{oCTikeHus OUOIOTHH U OXpaHa MPUPOIBI.

JdemMoHncTpanum:

[Hoptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuiel u cxemsl: «llumessie nenuy», «buorneHos: cocraB u cTpykrypa», «lIpupoaHsie
coobmectBa», «llemn mnuTaHusa», «Jkojorudeckas nupamuga», «buochepa u uenosex»,
«JKOoCUCTeMa IIUPOKOJUCTBEHHOTO Jieca», «ODKocucTeMa XBOHHOro Jjeca», «buorenos
BofoéMa», «ArponeHo3», «l[IpuMepHbIe aHTPONOreHHbIE BO3ACUCTBUS Ha MPHUPOIY»,
«BaxHeilime MCTOYHMKM 3arps3HEHHs BO3AyXa M T'PYHTOBBIX BOJ», «llouBa — BakHeimias
cocrasisonas ouocheps», «PakTopsl aerpaganuu nousy, «Ilapaukosiit d3pdexT», «DakTopbl
palmoaKTUBHOTO 3arpsizHeHHs Ouocepsl», «O0mas cTpykrypa 6uocheps», «Pacnpoctpanenue
KHU3HU B Ouochepe», «O30HOBBINA 3kpaH Ouochepsl», «Kpyroopot yriepoaa B Ouochepe»,
«KpyroBopoT a3orta B IpUpOIE».

ObopynoBanue: MO J1eJTb-aNTIMKaLUsS «Tunuynele OMOLIEHO3bI», repOapwuii
«PacturenpHble  cooOuiecTBa»,  KoJulekuun — «buoneHo3»,  «Bpemutenn — BakHEHIIHX



CEeNIbCKOXO3SUCTBEHHBIX ~ KYIBTYp», TepOapuu ¥ KOJUIGKIIMM PACTCHUH U  KUBOTHBIX,
IIPUHAUIeKAIME K PA3HBIM DKOJIOIMYECKUM I'pyIIaM oaHOro Buaa, Kpacnas kaura Poccuiickoit
denepanyu, n300paXKeHHsI OXPaHIEMbIX BUIOB PACTEHUH U KHUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT'MN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBIuBawOTCA TpPeOOBAHMUS K pe3ylbTaTaM OCBOCHMS
00yJaromuMUCs MPOrpaMM CpPEIHETO OO0IIero 0Opa3oBaHMs: JTMYHOCTHBIM, METAPEIMETHBIM H
MMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType JNMYHOCTHBIX PpE3yJbTAaTOB OCBOCHHUS MpeaMera «bHOJOTHS» BbIACICHBI
CIIEIYIONMIAE  COCTABIISIIONIAG. OCO3HAHHWE OOYYAIOIIMMHCS  POCCHHCKOW  T'PaKIAHCKOM
UJICHTHYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHUIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICICHHUIO,
HaJIM4Yue MOTHBAIIUU K 06y‘~I€HI/IIO 6I/IOJ'IOFI/II/I, ueneHanpaBﬂeHﬂoe paBBI/ITI/Ie BHYTPGHHI/IX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAULIMHA Pa3BUTHS
OMOJIOTMYECKOTO 3HAHWs, TOTOBHOCTh W CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOGI\/’I JCATCIIBHOCTHU IECHHOCTHO-CMBICJIOBBIMHA YCTaHOBKaMI/I, HpI/ICYHII/IMI/I CUCTEMEC
OMOJIOTMUECKOTO 00pa30BaHUs, HAIWYUE HSKOJOTHYECKOTO MPABOCO3HAHUS, CIMOCOOHOCTH
CTaBUTH LICIIN U CTpOI/ITB JKN3HCHHBIC ITJIAHBI.

.HI/I‘-IHOCTHI)IG pesyanaTBI OCBOCHUS npezIMeTa «BI/IOJ’IOFI/IS[)) JOCTHUTI'akOTCI B C€OAHUHCTBEC
y‘-Ie6HOI\/II 158 BOCHI/ITaTeJIBHOfI JCATCIIBHOCTU B COOTBETCTBUHU C Tpale/IHI/IOHHI)IMI/I pOCCHﬁCKHMH
COI_[I/IOKy.]'II)TypHI)IMI/I, HCTOqueCKHMH nu )IYXOBHO-HpaBCTBeHHBIMI/I IICHHOCTAMMU, HpI/IHﬂTI)IMI/I B
oOmiecTBe TpaBWIaMHd W HOPMaMH TOBEICHUS M CIIOCOOCTBYIOT IIpoIleccaM CaMOITO3HAHMS,
CaMOBOCITUTAHUS M CaMOPa3BUTHs, Pa3BUTHs BHYTPEHHEH IMO3WIIMU JUYHOCTH, MATPUOTU3MA,
YBOXEHUS K 3aKOHY M TPABOMOPSIKY, YETOBEKY TPyJa U CTapIIEeMy MOKOJICHHIO, B3aMMHOTO
YBOXEHHUS, OCPEKHOTO  OTHONICHWS K  KyJIbTYpHOMY  HACICAUI0 W TPAJAULHSIM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit Denepaniuu, NpupoJie U OKPYKalollen cpee.

JIngHOCTHBIE Pe3yabTaThl OCBOCHHS yUeOHOTO mpeamMera «buoaorus» AOHKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPECHHEH
MO3HUIMEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX OpHEHTAIlMi, TIO3UTHUBHBIX BHYTPECHHUX
yOCKJICHU, COOTBETCTBYIOIIMX TPAJWIMOHHBIM  IICHHOCTSAM POCCHMCKOTO  OOIIECTBa,
pacIIMpeHre KU3HEHHOTO OIbITa M OIbITa JEATEIHLHOCTH B IPOIECCE peai3allii OCHOBHBIX
HaIpaBJIeHUH BOCIIUTATEIBHOM IEATEILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakIaHCKOro BOCIIMTAHMA:

chOpPMUPOBAHHOCTh  TPAKIAHCKON MO3WUIUU  OOydYaroIllerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'O 4YJICHA POCCUICKOTO 00IIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOIOPSKA;

TOTOBHOCTh K COBMECTHON TBOPUECKOMU AEATEIHHOCTH MPHU CO3/IaHUHU YUYE€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEENATh COOCTBEHHYIO TO3HMIIMI0O TIO OTHOIICHHI0 K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE yUYUThIBAaTh B  CBOUX JEUCTBHSIX  HEOOXOOUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIFOJIEH ¢ pa3HbIMH yOEXKIEHUSIMHU, KYIbTYPHBIMH IIEHHOCTSIMH U COLMATbHBIM
MMOJIOKEHHUEM



TOTOBHOCTh K COTPYIHHYECTBY B TIPOILIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
[I0O3HABATENIbHBIX M HCCIIEJOBATEIbCKUX 3a/ad, YBa)KUTEIbHOTO OTHOIIEHHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM AESITEIBLHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMSA:

c(OPMHUPOBAHHOCTH POCCUICKOM IPaKIaHCKOW HIICHTUYHOCTH, TATPUOTU3MA, YBOKCHUS K
CBOEMY HApoJy, YyBCTBa OTBETCTBEHHOCTHM Iepes; PonauHON, ropmocty 3a CBOM Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HAclIeAUI0 U IaMATHUKAM IPUPOJIBL,
noctuxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKHX YYEHBIX B CTAaHOBJIIEHUE M pa3BUTHE
OMOJIOTHH, TOHUMaHUs 3HaU€HHs OMOJIOTUU B IO3HAHUM 3aKOHOB ITPUPObI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoe:xx 1I€HHOCTh, FTOTOBHOCTD K CIY)KEHHIO U 3auute OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHMWE AYXOBHBIX [IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OpMHUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 U NMPUHMMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSChH
Ha MOpaJbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJ[a B IOCTPOEHHUE YCTONUMBOTO OyIyILEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOAMTENSM, CO3JAaHUI0 CEMbM Ha OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEN CEMEHHOMN U3HU B COOTBETCTBHM C TPAJAULMAMHU HAPOJOB
Poccun;

4) 3CTeTHYECKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYasl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

[MOHMMAHHE HMOLIMOHAJILHOTO BO3/IEHCTBUS )KUBOU MTPUPOJIBI U €€ LICHHOCTH;

TFOTOBHOCTh K CAMOBBIPQKEHHUIO B PA3HbIX BUAAX UCKYCCTBA, CTPEMIICHHE IMPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢u3uyeckoro BocHHMTAHUS, (OPMUPOBAHUS  KYJLTYPbl  310POBbSI U
IMOILMOHAJIBHOIO 0JIArONOJIyYHs:

MMOHMMAaHKE U peau3alus 3J0poBoro u 6e30macHoro odpasza KU3HU (310pOBOE MUTAHUE,
coOroieHre TUTHEHUYECKUX MPaBWJI M HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHSATHI U OTHAbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpeKHOT0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHHE [IEHHOCTH TMpPaBWI HWHAUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHME MOCJEJICTBUM M HENpUSATHS BPEAHBIX MpPUBbIUEK (YHOTPEOJEHHUS AJIKOTOJI,
HapKOTUKOB, KYpEHHS);

6) TPy10BOr0 BOCHUTAHMSI:

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYyA0Ir00ue;

TOTOBHOCTbH K AKTUBHOMW JIEATEIBHOCTH TEXHOJOTMYECKON U COLIMATIbHON HANIPABJIEHHOCTH,
CMOCOOHOCTh ~ MHULMHUPOBATh, IUIAHUPOBATb M CAMOCTOSITENIBHO — BBIMOJIHATH  TaKylo
JESITENbHOCTD;



MHTEpPEC K PA3NUYHBIM cdepaM NnpodecCHOHAIBHON JeITeNbHOCTH, YMEHHUE COBEPIIAThH
OCO3HAHHBIH BEIOOp Oymymiel mpodeccruu u peanr30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOpPAa30BAaHHMIO Ha MPOTSDKEHHH BCEi
KH3HU;

7) 3K0JI0THYECKOr0 BOCITUTAHMSI:

HKOJIOTUYECKH IeJIeCO00pa3HOe OTHOIICHUE K MPUPO/Ie KaK UCTOYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CYyIIIECTBOBAaHUS,

MOBBIIICHUE YPOBHS SKOJIOTUYECKON KYIbTYpBl: IPUOOpPETEHHE OIbBITA TIAHUPOBAHHMS
MOCTYITKOB M OIIEHKH WX BO3MOKHBIX ITOCIIEACTBUI IS OKPYXKAIOIIEH Cpebl;

0CO3HAHME TJI00AITBHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM U IMyTel UX PELICHHUS;

CIOCOOHOCTH MCIIOJIB30BATh MTPHOOpETaeMble TIPU U3YYEHUU OMOJIOTUH 3HAHUS M YMEHUS
NPU PEUICHUH TPOOJIeM, CBS3aHHBIX C PAlMOHAIBHBIM MPUPOIOTOIB30BAHNEM (COONIOCHHE
MpaBHUJI TOBENEHHsS] B TPUPOJE, HANPaBICHHBIX HAa COXpPAaHEHHE PAaBHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpPUSATHE JCHCTBHIA, NMPHHOCSIIUX BPEI OKPYKAIOIIEH TPUPOIHOHN cpere,
YMEHHE TPOTHO3UPOBATH HEOIArOMPHUSATHBIE SKOJOTHYECKHE IMOCIEACTBUS MPEANPUHIMAESMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HAIMYAE PA3BUTOTO DJKOJOTHYECKOTO MBIIIJICHUS, JKOJIOTUYECKON KYIBTYpBI, OIIBITA
NEATeTbHOCTH JKOJIOTWYECKOH HANpaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
MO3HABATEIbHON, KOMMYHUKATHBHOW W COIMAJBHON NpPaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUIECKOH JEATEIILHOCTH SKOJIOTUIECKON HAIIPAaBICHHOCTH,

8) HeHHOCTH HAYYHOI'0 MIO3HAHWS:

C()OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSL HAaykl M OOIIECTBEHHOM NPAaKTUKM, OCHOBAaHHOIO Ha JAMaloOre KyiabTyp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

COBEpPILIEHCTBOBAHUE SI3bIKOBOM M YMTATENILCKOM KyJIbTYphl KaK CpPEACTBA B3aUMOAEHCTBUS
MEX]1y JIIOJIbMU U NTO3HAHUS MHPA;

NOHMMaHUe crenu@uky OUOJOrMM KaK HayKH, OCO3HaHMs €€ poiu B (POPMUPOBAHUU
palMOHAIBHOIO HAyYHOTO MBIIUICHHS, CO3AHUU LEIOCTHOTO MPEICTABICHHs 00 OKpYyKaloLleM
MHUpE Kak O €IMHCTBE IPUPOJbl, 4YeloBeKa M OOIIecCTBa, B IIO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEN U pelIeHNH TPoOIeM COXpaHEHHs! TPUPOTHOIO PaBHOBECHUS;

yOeXXIEHHOCTh B 3HAUUMOCTU OHMOJIOTMHU JUIsl COBPEMEHHOM IMBHIM3ALMU: OOecredeHus
HOBOI'O YPOBHS Pa3BUTUSI MEIULMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pelaTh pecypcHble IpoOIeMbl pa3BUTHUS YEIOBEUECTBA, MOUCKA MyTeH BBIXOJA U3 II00aIbHBIX
HKOJIOTHYECKUX MPOoOIeM U 0oOecreueHus epexoaa K yCTOMYMBOMY Pa3BUTHIO, PAllHOHAILHOMY
HCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B IOJYYEHUU OMOJIOTMYECKMX 3HAHMM B IIENAX MOBBILICHUs 0OLIeh
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM wyacTh (YHKIUMOHAIbHOMN
IpPaMOTHOCTH 00ydaromuxcs, popMupyemMoit mpu U3y4eHuu OMOJIOTHH;

MOHMMaHHUE CYIIHOCTH METOJIOB TO3HAHMs, HCMOJb3YyeMbIX B €CTECTBEHHBIX HaykKax,
CIOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHMS Ui aHanu3a M OObBSICHEHUsS SBJICHUN
OKpYXXAIoIlEero MHpa M HPOUCXOJAIIMX B HEM H3MEHEHHUH, yMEHHE JenaTh 0O0OCHOBaHHBIE
3aKJIIOYEHUS] HAa OCHOBE HAy4YHbIX (AKTOB W MMEIOUIMXCS JaHHBIX C LEJIbI0 IOJyYEHHS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCHOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS JJsl peIIeHUs
po6JieM B peasibHbIX KU3HEHHBIX CUTYAIUsX;



OCO3HAHME IICHHOCTH HAyYHOW NESATENBHOCTH, TOTOBHOCTH OCYIIECTBJISATH IMPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIBHOCTh HHAUBAAYAILHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO U €aMOOOpPA30BAHUIO, K
AKTUBHOMY IIOJTYUYCHHUIO HOBBIX 3HaHUH 10 OMOJIOTMM B COOTBETCTBHH C JKHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3ylbTaThl OCBOCHHS Y4€OHOTO mpeaMera «BHOJOTHsD BKIIOYAIOT:
3HaYUMBIC UISI  (POPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIONIMXCS  MEKIUCIUTUIMHAPHBIC
(MexTpeIMeTHBIE) OOIIeHayYHbIE TTOHATHS, OTPAKAIOIIHNE I[EJIOCTHOCTh HAYYHON KapTUHBI MHUPA
U cnenuuKy METOJ0B MO3HAHUS, UCTIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHUA,
SIBJIICHUE, MPOLIECC, CUCTeMa, HaydHbIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOINIOJIEHUE, U3MEPEHUE, DKCIEPUMEHT M JPYIMX), YHUBEPCAJIbHBIE
yueOHble JIeHCTBUS (IO3HABaTelbHbIE, KOMMYHUKAaTHUBHBIE, PETYISTUBHbBIE), 00ECIEUNBAIOIINE
dbopmupoBanre (PyHKIIMOHAIBHONW TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIMA OOYYarOIINXCs,
CIIOCOOHOCTh 00y4aromuxcs HCIIO0JIb30BATh OCBOEHHBIE MEXAUCHHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJbHblEe YydeOHbIE JEHCTBUS B IO3HABATENbHON H
COIIMAIBHON MTPAKTHKE.

MertanpeameTHble pe3yabTaThl OCBOEHHS IMPOTrpaMMbl CpeHEero oOmero oOpazoBaHUS
JOJIKHBI OTPAXKATh:

OBiageHHe YyHUBEPCAJbHBIMU Y4eOHBIMU MO3HABATEIbHBIMU 1€ CTBUAMU:

1) 6a3oBble JOrHYeCKHe AeHCTBHUS:

CaMOCTOSITENIbHO (pOpMYNIHpOBaTh U aKTyaJU3WpoBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh MpPU OCBOCHUM 3HAHUNA NPUEMBI JIOTMUECKOTO MBbIIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHHS, KiaccuduKanuu, oOOOIIEeHUs), pPaCKpPhIBaTh CMBICT OHOJOTHYECKUX
MOHATHUH (BBIAETATH UX XapaKTEpHbIE MPU3HAKHU, YCTAHABIMBATH CBA3H C IPYTUMU MOHITHIMH);

OTIpENeNATh LEeIN AEATEIbHOCTH, 3aJaBasi MapaMeTpbl M KPUTEPUU UX JIOCTHXKEHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

HCIO0JIb30BaTh OHOJOTHYECKHE MOHATHS JUIsi OObSACHEHUsS (DAKTOB U SBIICHUH >KHUBOM
MIPUPO/IBL;

CTpPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTHBHBIC, JEAYKTUBHBIC, [0 aHAJIOTHN),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUsl B pacCMaTPUBAEMBIX SIBICHUAX, (POPMYTUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPENICTBA AJSl MPEACTABICHUS CYLISCTBEHHBIX CBSI3ed U
OTHOIICHUI B U3YyYaeMBIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYHI Pa3sHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaTeIBaTh IJIaH PeHIeHUs MPOOIEeMBI ¢ YIETOM aHaTN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLIEHWBATh COOTBETCTBHE PE3YJIbTATOB LEISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pPabOTy B YCIOBUSX PEAIbHOTO, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIE0BATENbCKHE 1€ CTBUA:



BIIQJICTh HABBIKAMHU Y4e€OHO-HCCIIEIOBATEIBCKOM M MPOCKTHON NIESATEIBHOCTH, HABBIKAMU
paspernieHus mpo0iIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METOJ0B
pEIICHUS MPAKTUICCKHX 33729, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IUYHbIC BUIBl JEATCIHHOCTH IO IOJIYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, MPEOOPA30OBAHUI0 M NMPUMEHEHHUIO B YYCOHBIX CHUTYAlUSX, B TOM YHCJIE TPU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(hopMHpOBaTh HAYIHBIA TUI MBIIUICHUS, BIIAJICTh HAYIHOW TEPMHHOJIOTHEH, KIFOYCBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 3aa4d B 00pa30BATEIBHOU ACATEIBHOCTH H
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTYaIM3UPOBATh 3aJady, BBIIBUTATH
TUNOTE3y €€ pelICHHs, HaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPXKICHUM,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aHAIM3MPOBATh TIOMYYCHHBICE B XOJIe pEHICHHs 3aJadd  Pe3yiIbTaThl, KPUTHUYECKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBAThH MIPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIIATE IEJICHANIPABIICHHBIN IMOUCK TEPEeHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
poheCcCHOHANBHYIO CPEy;

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0  oOiacTu
KHU3HEICATCIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC HJICH, MpElaraTh OPUTHHAIBHBIC MOJXOABI M PEIICHHs, CTaBHTh
poOJIEMBI M 3a/1a9H, IOTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ uHpopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHQPOpMAIHH (TEKCTE Y4EOHOTo mocobus,
HAYYHO-TIONMYJISIPHOM JTUTEpaType, OMOJIOTUYECKUX CIOBAPSIX W CHPAaBOYHUKAX, KOMIBIOTEPHBIX
0azax JnaHHBIX, B MHTepHeTe), aHaIM3UpOBaTh HHGOPMAIMIO PA3JIMYHBIX BHUIOB U (Gopm
MPEJCTaBICHHS, KPDUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCTD;

(dbopMynHpOBaTh 3alpochl U TPUMEHATH PA3JIUYHBIE METOJbl TPU TIOMCKE U OTOOpe
ouosornyeckoit nHGopMaIuu, HeOOX0IMMOM JIJIsl BRITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT KCIOJIE30BaHMS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BaHUS PA3JIMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTUMAJIbHYIO (OpPMY TPEACTABICHUS OHOJOTHYECKON
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHUIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAy4YHBIN SI3bIK B KayeCTBE CPEIACTBA NpU paboTe ¢ OUOJIOTHYECKOM
uHpOpMaIMEH: TPUMEHATh XUMHUYECKUE, (PU3NYECKUE U MATEMaTHYECKUE 3HAKU U CHUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKJIATYpy, HCIOJb30BaTh M IMPEOOpPA30BBIBATH 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIQZIETh HAaBBIKAMU pPACMO3HABAHUA U 3alUThl WHGOpMaluu, HHPOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiageHHe yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH /1€iiCTBUSIMU:

1) o0menue:

OCYILIECTBIISITh KOMMYHUKAIIMKM BO BCceX cepax *KU3HU, aKTUBHO y4acTBOBATh B JMUAJIOTE
WM JTUCKYCCHM TIO0 CYIIECTBY OOCYXHaeMoi Tembl (YMEHHE 3a/JaBaTh BOIPOCHI, BHICKA3HIBATH
CYXJCHUS OTHOCUTEJIBHO BBIMIOJIHEHUS TpesiaraeMoi 3aJa4yd, Yy4YUTHIBATh WHTEPEChl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJIOTA WA JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIC CpEACTBA OOIIEHHs, MOHWMAaTh 3HAYCHHUE COIMAIBHBIX
3HAKOB, IPEANOCHUIOK BOBHUKHOBEHHUSI KOH(IIMKTHBIX CHUTYallUd, yMETh CMATr4aTh KOHQIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIAJIETh PA3JIMYHBIMH CIIOCOOaMH OOIIEHUS W B3aMMOACHCTBUS, MOHUMATh HAMEPEHUs
JPYruX JIO/ACH, IPOSBISATh YBAKHUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyTHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeJIbHOCTD:

[IOHMMAaTh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHAWBUyalbHOU pabOTHI MpHU
peleHny OMOJIOTHYECKON MPOOsIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHUS TPYIIIOBBIX
(¢hopM B3aUMOJICHCTBUS NPU peLICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsITeNbHOCTH, OpPraHU30BBIBATH W KOOPAMHHUPOBATH
JNEUCTBUA MO €€ JIOCTMKEHMIO: COCTaBIISITh IUIAH JEWCTBUHM, PACOPENENATh POJIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U Ka)JOr0 Y4acTHHKAa KOMaHbl B OOLIUN pe3ylnbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE MPOEKTHI, OIEHUBATh WJEU C MO3UIMHU HOBHM3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETUYECKOE TIOBEIECHUE B DPA3NIMYHBIX CUTYalUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHUE, ObITh HNHUIIMATUBHBIM.

OBy1ajeHne YHUBEPCAJIbHBIMHU PEryJIATHBHBIMH ACHCTBUSIMH:

1) camoopraHu3anusi:

UCIOJb30BaTh OWOJOTMYECKUE 3HAaHUSA [UId BBIABICHHS NpoOJIEM M HX pELICHHUsS B
KU3HEHHBIX M YUYEOHBIX CUTYyalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHWM 1I€JIE€BbIE U CMBICIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUAX M IMOCTYIKaX IO OTHOIICHUIO K >KMBOW NPUPOZE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYKaIOIIUX;

CaMOCTOSITEJIBHO OCYILLECTBIIATh IO3HABATENIbHYIO JESTEIbHOCTh, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBbIE 3aJauyl B 00pa3oBaTEIbHON JEATEIBHOCTH MU
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATH IJIaH pelleHus NpoOsieMbl ¢ yYETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclIupATh paMKU Y4eOHOTO IIpeMEeTa Ha OCHOBE JIMUHBIX NPEAIOYTCHUH;

JiesIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEILIECHHE;

OLIEHUBATh MPUOOPETEHHBIM OIIBIT;

CrocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOM 3pYAULIMHU B pa3HBIX 00IacTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIaJIETh HAaBBIKAMH TIO3HABATEILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUIA
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YIHTATOB M OCHOBAHMM, NCIIOIb30BATh MPUEMBI peIIECKCHH
IUISL OLIGHKU CUTYaIluH, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHMS 110 UX CHUKECHMUIO;

IIPUHUMATh MOTUBBI U APIYMEHTHI APYTUX [IPU aHAIU3€ PE3YJIbTATOB JEATEIbHOCTH;

3) npuHsiTHE Ce0s1 U IPYTUX:

MIPUHUMATD ce0sl, TIOHUMAasi CBOU HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U ApIYMEHTHI APYTUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE MIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULUHU JPYTOr0 YEJOBEKA.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmetHbie pe3ynpTaThl ocBoeHUs nporpaMMmbl COO no Ouosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmMera «buosiorusp» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEeMCTBUII 1O OCBOGHHIO, HMHTEpPIpPETAllMd U MpeoOpa3oBaHUIO 3HAHUM, BUIbI
JEATETBbHOCTH TIO TOJyYCHUI0 HOBOTO 3HAHUS W NMPUMEHEHHIO 3HAHWW B Pa3IUMYHBIX y4eOHBIX
CUTyallUsIX, a TaKKe€ B PEATbHBIX JKM3HEHHBIX CHUTYAIMsIX, CBS3aHHBIX C Owosormeir. B
MIporpaMMe MpeIMEeTHbIE Pe3yIbTaThl MPECTABIECHBI 110 TOAaM 00ydeHusI.

[IpenmeTHbie pe3ynabTaThl OCBOeHHS ydeOHOTOo mpeamera «buonorus» ¢ 10 knacce
JOJDKHBI OTPaXKAaTh:

chOpMHUPOBAHHOCTh 3HAHUI O MECTe M pOJIM OHWOJIOTMH B CHCTEME HAyYyHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTHHBI MHpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJI/I€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouosnoruu, PyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEpKaHUE OMOJOTHYECKMX TEPMHUHOB U MOHATUMN: KU3HB, KJIETKa,
opraHusM, Mera0oym3M (0OMEH BEHIECTB M MpEeBpallleHue DSHEPruu), TOMEoCTas
(camoperynsinusi), ypOBHEBasi OpraHM3alisl JKUBBIX  CHCTEM, CaMOBOCIPOU3BEACHUE
(perpotyKius), HaCJIEeACTBEHHOCTh, N3MEHYUBOCTb, POCT U PA3BUTHUE;

YMEHHME H3JaraTh OHOJIOTHYECKHE TEeOpHH (KJIETOYHAs, XPOMOCOMHAasi, MyTalMOHHas,
LIEHTpaJbHasl JIOTMa MOJICKYJsipHO# Omosiorun), 3akoHel (I. Mennmens, T. Moprana, H. U.
BapuiioBa) u yueHus (0 HeHTpax MHOT000Opa3us U MPOUCXOXKIEHUS KylIbTypHbIX pactenuid H. U.
BaBwuioBa), onpenenats rpaHullbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BIa/IeTh METOJaMH HAay4yHOTO MO3HAHUS B OMOJOTHU: HAONIOJEHUE W OTHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB W SBJICHUIN, OpraHu3anus M TPOBEICHHE OHOJIOTHYECKOTO
OKCMEPUMEHTA, BBIJBM)KCHHE THUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKIY HCCIIETyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX PE3YyJIbTaTOB, HCIOJIb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJTYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIJIENIATh CYLIECTBEHHBIE NMPHU3HAKK BUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPIaHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHA BEIIECTB U
IIPEeBpAILEHUs] PHEPTUU B KJETKe, (DOTOCHHTE3a, IUIACTHUYECKOTO M 3HEPreTHYECKOro oOMEeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJIOTBOPEHUS, PA3MHOXKEHMS, WHAWBUIYAIbHOTO PAa3BUTHUS
opraHusmMa (OHTOT€He3);

yYMEHHUE NMPUMEHATh MOJTyuYeHHbIE 3HAHUS Uil OOBSCHEHUs OMOJIOTMYECKHX MPOLIECCOB U
SIBIICHUM, JUISl IPUHATHUS MPAKTUUECKUX PELICHHUH B MMOBCETHEBHOM KU3HHU C 1IeTIbI0 00ecTIeYeHus
0€30MaCHOCTH CBOETO 3JI0POBbsI U 37I0POBbS OKPYXKAIOIUX JHOAEH, COOJIOJCHUS HOPM



IPaMOTHOTO TOBEJICHHsSI B OKPYKAIOLIEH TNPUPOJHON cpene, MOHMMaHUE HEO0OXOAMMOCTU
MCTOJIb30BAHUS JOCTHKEHUN COBPEMEHHOW OMOJOTMHM M OMOTEXHOJIOTHH JJIs palOHAIBHOTO
MIPUPO/IOTIONIE30BAHUS;

YMEHHUE pelaTh 3JIeMEHTapHble TEHETHYEeCKHe 3aJaud Ha MOHO- W JUTHOpHUIHOE
CKpEIIMBAaHKE, CIICTIJICHHOE HACJIEOBAHUE, COCTABIISATh CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHUS
IUTSL TIPEACKa3aHusl HAaclIeIOBAaHUS IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIA0OPATOPHBIE W MPAKTUYECKUE PabOThI, COOMIONATh MpaBWIIA MPU
pabote ¢ yaeOHBIM 1 1a00paTOPHBIM 000PYIOBAaHHEM;

YMECHHE KPUTHYCCKH OIICHHBATh W WHTEPIPETUPOBATH HH(POpPMAIHIO OUOJIOTHYESCKOTO
COJICpKaHMsA, BKIIOYAIOUIYIO ICEBAOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HMCTOYHHKOB (CpeacTBa
MaccoBOi MH(pOpPMAIUH, HAYIHO-TIOMYJSPHBIE MaTEePUabl), STHYECKUE aCTIEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CcO37aBaTh COOCTBEHHbIE TMHCHMEHHBIE U YCTHBIE COOOIIeHUs, 00oO0mas
OMOJIOTHYECKYI0 WH(POPMAIMI0O W3 HECKOJBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaTt OUOJIOTHH.

[IpenmeTrHbie pe3ynbTaThl OCBOEHHS YydeOHoro mnpenmera «buonorus» ¢ 11 knacce
JOJDKHBI OTPaXKAaTh:

c(OPMHUPOBAHHOCTh 3HAHWUH O MECTE W POJIM OWOJIOTHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (JOPMHUPOBAHUU COBPEMECHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKIIA/IE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE
Oonosornu, (PyHKIIMOHAITEHOW TPAMOTHOCTH YEJIOBEKA JUTS PEIISHHsS )KU3HEHHBIX 337134,

YMEHHE PacCKpbIBATh COJEpKaHNE OUOJIOTUYECKUX TEPMUHOB U MOHATUI: BUJ, TTOMYJISIINS,
reHoOH I, SBOJIONMS, JBWXKYIIHNE CHIBl ((aKTOpbI) DBOJIOIHMH, MPHUCIIOCOOJICHHOCTh
OpraHM3MOB, BHJ000pazoBaHUE, dKoJOruueckue (HaKToOpbl, HSKOCHUCTEMA, MPOIYLEHTHI,
KOHCYMEHTBI, pEAYIIEHTHI, IIeMH MUTaHUs, SKOJOrMuecKas mupamuia, ouoreoreHos, ouochepa;

yMEHHME H31araTh Ouosnorudeckue teopun (dBosrounoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHUs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoipiiieBoro cxoactsa K. M.
bapa, yepenoBanus rinaBHbIX HampaBieHud u nyted sBosonuu A. H. CeBepuoBa, ydeHus o
o6uoctepe B. 1. BepHaackoro), onpenensith rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHE BJa/IeTh METOJaMH HAay4yHOTO MO3HAaHUS B OWOJIOTHUU: HAOIIOACHHE U OINMCAHUE
KUBBIX CHCTEM, IPOLIECCOB M SBJICHUWM, OpraHu3alnus U TMPOBEIECHUE OUOJOTUYECKOTO
OKCIEPUMEHTA, BBIJBM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMU
BETMYMHAMHU, OOBSICHEHHE IMOJYUYEHHBIX PpPEe3ylIbTaTOB, HCIOJB30BAaHHBIX HAYYHBIX MOHSTHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YIIbTAaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBbIE MPU3HAKU CTPOCHUS OMOJOTMYECKUX OOBEKTOB: BUJIOB,
MOMYJISIIIUKM, TPOAYIEHTOB, KOHCYMEHTOB, pEAYILIEHTOB, OHOTE€OIEHO30B U OIKOCHUCTEM,
OCOOCHHOCTH  MPOIIECCOB:  HACIEACTBEHHONW  W3MEHUYUBOCTH, €CTECTBEHHOrO  OTOOpa,
BHUJI000pa30BaHUs, MPUCTOCOOIECHHOCTH OPraHU3MOB, JACUCTBUS JKOJOTHYECKHX (DaKTOpPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MOTOKA YHEPTUH B DKOCHCTEMAaX, aHTPONOTEHHBIX U3MEHEHUIN
B OYKOCHCTEMAax CBOEW MECTHOCTH, KPYroBOpOTa BEIIECTB M OHMOT€OXMMHYECKHX IMKIOB B
ouocodepe;

YMEHHE TPUMEHATH MOJTYYCHHbIE 3HAHUS AJS1 OOBSCHEHUS OMOJOTHYECKHX MPOIIECCOB U
SIBIICHUH, JJIs IPUHATHUS MPAKTUUECKUX PEIICHHUH B MOBCETHEBHON KU3HU C IENbI0 00ecTIeueHUs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/0POBbS OKPYKAIOUIMX JIIOJEH, COOMIONCHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKpY)KaloLIed MNPHPOTHON cpene, MOHMMaHUE HEOOXOAMMOCTHU



WCTIOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM Ouosiorun Ui paloHaNIbHOTO
IIPUPOJIOTIOJIb30BAHMS;

YMEHME pellaTh 3JIEMEHTApHble OHOJOTMYECKHE 3a7aud, COCTaBJISATh CXEMBblI IEepeHoca
BELIECTB U SHEPIUHU B IKOCHCTEMAX (LIENU MUTAHUSA);

YMEHHUE BBINOJIHATH JIA0OPATOPHBIE M TMPAKTHYECKUE pabOThI, COONIONATh MpaBHia IpPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHWBATh M WHTEPIPETHUPOBATh HH(POPMAIUIO OHOJIOTHYECKOTO
COJIepKaHUsA, BKIIOYAIOUIYIO TCEBJOHAYYHbIC 3HAHUS W3 PA3JIMYHBIX HMCTOYHHKOB (CpEICTBa
MaccoBOW MH(pOPMALNK, HAYYHO-TIOMYJIIPHBIE MaTepHualibl), pPacCMaTpUBaTh TJI0OATBHBIE
HKOJIOTUYECKUE MPOOIIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IHMCBMEHHBIE W YCTHbIE COOOIIeHHUs, 0000mas
OMOJIOTHYECKYI0 WH(POPMAIMI0O W3 HECKOJBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsmyecTBo 4acoB DJIeKTPOHHbIE Yuer paboueii
Ne HaunmeHoBaHue pa3iesioB (uudposbie) NPOrpaMmbl
Kourtpoabnsbie | IIpakTHuyeckue
n/m | W TeM NPOrpaMmbl Bcero o0pa3oBare/ibHbIE Bocnutauus (PIIB),
padoThI padoTbI
pecypchl KO/ U3 MOAYJIsA
nporpamMmmsl 3.4.
1,2,3,42,52,53,
1 . 5 05 Bubnmorexa HOK 5.6,5.13, 5.15, 6.1,
HOJIOTHS KaK HayKa . 6.2,5.1,52,53,511
https://m.edsoo.ru/7f41c292 A
b 5.12,5.15, 5.16
1,2,3,42,52,53,
JKvBBIE CUCTEMBI B X bubnuroreka [JOK 5.6,5.13,5.15,6.1,

2 OpraHu3aIus 1 https://m.edsoo.ru/7f41c292 62,51,5.2,53, 511,
5.12,5.15, 5.16
1,2,3,42,52,53,

XUMHUYECKUH COCTaB U bubnuorexa [JOK 5.6,5.13,5.15,6.1,
3 CTPOCHUE KIICTKH 8 1 https://m.edsoo.ru/7f41c292 62,51,5253, 5.1,
p — ' 5.12,5.15, 5.16
1,2,3,42,52,53,
4 KuznenesareabHOCTh 6 bubmuoreka [JOK 56,5.13,5.15,6.1,
. 6.2,5.1,5.2,5.3,5.11,
KJICTKH https://m.edsoo.ru/7f41c292 5.1, 5.5, 5.16
p 1,2,3,42,52,53,
a3MHOKEHUE U
. : . Bu6mmorexa LIOK 5.6,5.13, 5.15, 6.1,
VHJIUBUyabHOE
AHBHY https://m.edsoo.ru/7f41c292 62,51,5253,5.14,
pa3BUTHE OPraHU3MOB 5.12,5.15,5.16
5 HacnenctBeHHOCTD U 3 15 bubmmoreka [JOK 1,2,3,42,52,53,
W3MEHYHUBOCTD ' https://m.edsoo.ru/7f41c292 | °-6:5.13,5.15,6.1,
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OpraHu3MOB

6.2,5.1,5.2,5.3, 5.11,
5.12,5.15, 5.16

Cenexuusi opraHu3MoB.

bubmnoreka LIOK

1,2,3,42,52,53,
5.6,5.13, 5.15, 6.1,

3 _ 6.2,5.1,5.2,5.3, 5.11,
OCHOBBI OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292 5.12 515, 5.16
1,2,3,42,52, 53,
e , Bu6morexa LIOK 5.6, 5.13, 5.15, 6.1,
p p https://m.edsoo.ru/7f41c292 62,51,5.2,53 511,
5.12,5.15, 5.16
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11 KJIACC

KosmmyecTBo 4yacos DJIeKTPOHHBIE Yu4er padoueit
HaumenoBanue
Ne (uudposbie) NPOrpaMmbl
pa3aesaoB U TeM KonTpoabnsbie | IlpakTtudeckue
n/n Bcero o0pa3oBare/ibHbIE Bocnutanus (PIIB),
NPorpaMmbI padoThI padoThI
pecypchbl KO/ U3 MOIYJIsA
nporpammsl 3.4.
1,2,3,42,52,53,
1 DBOJIIOLMOHHAS 9 1 bubmmoreka IIOK 5.6,5.13, 5.15, 6.1,
. 6.2,5.1,5.2,5.3, 5.11,
OMoIOrHUs https://m.edsoo.ru/7f41cc74 5,12, 5.15, 5.16
1,2, 3,42,52, 53,
Bo3HukHoBenue u
5 9 05 Bubnmorexa [HOK 5.6,5.13, 5.15, 6.1,
pa3BUTHE )KU3HU Ha . . 6.2,5.1,5.2,5.3,5.11,
erure https://m.edsoo.ru/7f41cc74 5,12, 5.15, 5.16
1,2,3,4.2,5.2,53,
3 Opraau3msl u 5 1 bubnuotexa [JOK 5.6,5.13,5.15,6.1,
. 6.2,5.1,5.2,5.3,5.11,
OKpYKaroIas cpeaa https://m.edsoo.ru/7f41cc74 5,12, 5.15, 5.16
1,2,3,4.2,5.2,5.3,
CooOmectBa u bu6moreka [IOK 56,5.13,5.15,6.1,
4 9 6.2,5.1,5.2,5.3,5.11,
JKOJIOTUYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
5.12, 5.15, 5.16
1,2,3,4.2,5.2,5.3,
- , , Bu6uorexa LIOK 5.6,5.13, 5.15, 6.1,
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbI CPEIHEr0 001Iero 00pa3oBaHus

ChopmupoBaHHOCTh 3HAHUK O MECTE M POJIM OHOJOTHH B CHUCTEME
HAy4YHOTO 3HAHUSI €CTECTBEHHBIX HAYK, B (JOPMHUPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA M HAyYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCHUHCKUX U 3apyOekKHBIX YYEHBIX-OMOJIOTOB B Pa3BUTHE
ouosiornu; (QYHKIIMOHAIBEHON TPAMOTHOCTH YEJOBEKa IS PEIICHUs

JKHN3HCHHBIX 3a1a4

YMeHne packpbiBaTh COJACp)KaHUE OWOJOTUYECKUX TEPMHUHOB |
TIOHATHN: KU3Hb, KJIETKA, OpPraHu3M; MeTa0osm3M (0OMEH BEIIECTB U
MpeBpallleHue HHEPruH), TOMeocTa3 (caMoperyisiius), ypOBHEBas
OpraHu3aIus KUBBIX CHCTEM, CaMOBOCITPOM3BEIEHUE (PETpOIyKITHs),

HaCJICACTBCHHOCTb, UBMCHYUBOCTD, POCT U Pa3BUTHC

YMenue uznarate GMOJOrHYECKHE TEOpUU (KJIETOYHAs, XPOMOCOMHaA,
MyTtaruoHHas), 3akoHbl (I'. Menaens, T. Moprana, H.. BaBunosa) u
yueHus: (0 LEHTpax MHOrooOpas3usi U MPOUCXOKIEHUS KYIbTYPHBIX
pacrenuii H.W. BaBusoBa), onpeaensaTs TpaHUIbl UX TPUMEHUMOCTH K

KHBBIM CHCTEMaM

Ymenune BJIaACT MCETOJaMHM HAY4YHOI'O IIO3HAaHUSA B ouoaoruu
(Ha6J’IIO,Z[eHI/Ie U OINHMCAHHUE XHUBBIX CHUCTEM, IIPOLECCOB U ﬂBHeHHﬁ;
OpraHu3anuia n IIPOBEACHHUE OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHC THIIOTEC3bI, BBISIBJICHHUC 3aBUCHUMOCTH MCKAY
HCCICAYCMBbIMH BCIIMUMHAMU, 00BsICHEHHE INOJIYYCHHBIX PC3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TGOPI/Iﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOAbI HAa OCHOBAHWH ITOJIYUCHHBIX pe3y.]'H>TaTOB)

10 KJIACC

Kon
MPoBePsSIeMOro
pe3yJjbTara

1

2

3

4

5

YMeHHE BBIJIECNATh CYIIECTBCHHBIC MPH3HAKH BUPYCOB, KJIETOK
NPOKApUOT M DYKAapUOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX
OpPraHW3MOB; OCOOEHHOCTHM  IPOIIECCOB  OOMEHa  BEUIECTB U
NpeBpalleHs] dHEPruM B KIETKe, (OTOCHHTE3a, IJIACTUYECKOTO U
SHEPreTUYeCKOT0  OOMEHa,  XEMOCHHTE3a,  MHTO3a,  MeHo3a,
OIUIOJIOTBOPEHHS,  PAa3MHOXKEHUS,  WHAWBUIYAIBHOTO  pa3BUTHUS

opranusmMa (OHTOTI'€HE3)




YMeHue TNpUMEHSATh TMOJyYeHHBbIE 3HaHUS I OOBSICHEHUS
OMOJIOTUYECKUX MPOLECCOB U SIBICHUH, JUISI NPUHATHS NMPAKTUYECKUX
pelIeHN B TTOBCEAHEBHOM KU3HU B 1IesAX obecnieueHust 6€3011acHOCTH
CBOETO 3JI0POBbSI M 3/I0POBBS OKPYKAIOIIMX JIIOJIEH, COOMIOACHUS HOPM
rPaMOTHOTIO TMOBEJIEHHUS B  OKPYXKAIIEH NPUPOAHON  Cpene;
NOHMMAaHHE HEO0X0IMMOCTH MCIIOJIb30BaHUS JOCTHKEHUH
COBPEMEHHON OHOJOrMM U OHUOTEXHOJIOTUH JUIsl  palMOHAJIBLHOTO

IPUPOJOIIOIB30BAHUS

Ymenue pemiaTtb JJICMCHTAPHBIC TCHCTHUYCCKUC 3aJadd Ha MOHO- U
I[I/IFI/I6pI/II[HOG CKpCIIMBAHUC, CHCINICHHOC HACICAOBAHUC, COCTABJIATDH
CXEMBI MOHOFI/I6pI/II[HOFO CKpCIIuBaHUA PIRIG: | npeacKa3aHua

HacCJICJ0BaHH IPHU3HAKOB Y OPraHnu3MoB

YMeHHe BBINOMHATH Ja0OpaTOpHblE W IPAKTUYECKHE paboTHhl,
coOnroAaTh mpaBwiia MHpu paboTe ¢ y4yeOHBIM M J1IaOOpaTOPHBIM

000pynoBaHNEM

YMeHue KpUTHYECKH OLIEHHBATh U MHTEPIPETUPOBATH HH(DOpPMALHIO
OMOJIOTHYECKOTO COJIEPKaHMsI, BKIIOYAIONIYIO TICEB/IOHAYYHBIC 3HAHUS
U3 pa3nuuHbIX UCTOUHUKOB (CMMU, HaydHO-TIOMYJIIpHBIE MaTEpHAIIbI);
9THUYECKHE AacCMeKThl COBPEMEHHBIX HCCIIEOBaHU B OHOJOTHH,

MeIuIMHE, OMOTEXHOJIOTHH

10

YMeHue co3iaBaTh COOCTBEHHBIE MIMCHbMEHHBIE U YCTHBIE COOOIICHHS,
00006m1as1 OGMOJOTUYECKYI0 HHPOPMAITHIO U3 HECKOJIBKUX HCTOYHHUKOB,

I'PaMOTHO HCII0JIb30BATb MMOHATHHHBIN alrapar ouoJioruu

11 KJIACC

Kon
NPOBEPSIEMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrpaMMbl CPeHEro 0011ero 00pa3oBaHus

CchopMHpoBaHHOCTh 3HAHUH O MECTe W POJIM OUOJIOTMH B CHCTEME
HAy4YHOT'O 3HAHMsI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYyYHON KapTHHBI MHpa U HAy4YHOTO MHMPOBO33PEHMS; O
BKJIaJIe POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonorny; (GyHKIUMOHAIBHONM T'PAaMOTHOCTH YEJIOBEKa I peleHUs

JKHN3HCHHBIX 3a1a4

YMmeHue PaCKpbIBaTh COIACPIKAHHNC OMOJIOTHUECKUX TCPMUHOB U

MOHSATHM: BU]J, TIOITYJIALNA, I‘CHO(I)OHI[, 9BOJIIONUSA, ABUIKYIIUC CHUIIBI




(daxTopsr) IBOJTIOIIHH, MIPUCTIOCOOICHHOCTh OpraHU3MOB,
BUI000pa3oBaHue, IKOJIOTHYECKUE baxTopsI, IKOCHCTEMA,
IMPOAYLCHTEI, KOHCYMCHTHI, PECAYLCHTHEI, nenun IIUTaHUA,

IKOJIOTHUYECKasi MTUpaMua, OMoreoreHo3, onocgepa

YMeHnne uznaratb OMOJIOTHYECKHE TEOPHH (PBOJIOIMOHHAS Teopus Y.
JlapBuHa,  CUHTETHYECKass TEOpPUS  OBOJIOLMM),  3aKOHBl U
3aKOHOMEpHOCTH (3apopiiieBoro cxojacrtsa K.M. bapa, uepenoanus
IJIaBHBIX HampasieHui u nyreit spomonuu A.H. CeBeprioBa, yueHus o
oumochepe B.M.  Bepnanmckoro), ompeaenaTtb  TpaHHUIBl  UX

MMPUMEHUMOCTH K )KHUBBIM CUCTEMAaM

YMeHune BialeTh METOJaMU HAy4yHOTO TIO3HAaHWA B OWOJOTHH
(Habmro/leHNe W OIMHMCAHHWE >XUBBIX CHUCTEM, IMPOIECCOB U SIBJICHUI;
OopraHu3aisi ¥ TPOBEACHHUE  OWOJOTHYECKOTO  IKCIEPUMEHTA,
BBIBIDKCHUE  TUIOTE3Bl;  BBIABICHUE  3aBHCHMOCTH  MEXIY
HCCIIeTyeMBIMU BEIMYMHAMH, OOBICHEHUE TOJYdEHHBIX PE3YJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX ITOHATHH, TCOPHUH W 3aKOHOB; YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHWH IMOJTYYCHHBIX pe3y.HI)TaTOB)

Ymenne BBIJICIISATH CYILIECTBEHHBIE NPU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHJIOB, TOMYJSANHN, MPOJYICHTOB,
KOHCYMEHTOB,  PEIYyIEHTOB,  OHOTCONEHO30B M  DKOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB HACJIEICTBEHHON U3MEHYHBOCTH,
€CTECTBEHHOTO  0TOOpa, BHI000pa30BaHUs, MPHUCTIOCOOICHHOCTH
OpPraHu3MOB, JIEHCTBHS HKOJIOTUYECKUX (PAKTOPOB HA OPraHU3MBI,
IepeHoca BEIIECTB U MMOTOKA YHEPTUU B IKOCHCTEMaX, aHTPOIIOTEHHBIX
U3MEHEHHI B 9KOCHCTEMaX CBOCH MECTHOCTH, KpYrOBOPOTA BEIIECTB U

OMOTEOXMMHUYECKUX IIUKJIOB B Onocdepe

YMeHue NOpUMEHSTh TOJNydeHHbIE 3HaHUS i1 OOBSICHEHUS
OMOJIOTUYECKHUX TMPOIIECCOB U SBICHUM, I MPUHATUS MPAKTUYECKUX
pelleHni B MOBCEHEBHOM KU3HHU B LIESAX oOecreueHus: 6e30macHOCTH
CBOETr0 3JI0POBBS U 3/I0POBBS OKPYKAIOIIUX JIFOJIeH, COOTIOACHUSI HOPM
rPaMOTHOTO TIOBEACHUS B  OKpYXKAlOUIel MPUPOAHON  cpere;
MOHUMaHHE HEOO0XO0MMOCTH HCIIOJIb30BAHUS JIOCTHKEHUIN

COBpeMeHHOﬁ Ounosiorun AJI PAUMOHAJIBHOTO IMTPUPOJAO0IIOJIIE30BAHNA

YMmenue peuiaTth 3JICMCHTAPHBIC OMOJIOTHYECKHUE 3aga4yu, COCTaBJIATH

CXCMBI IIEPCHOCA BCIICCTB U SHCPI'UHU B SKOCUCTCMAX (I_ICHI/I HI/ITaHI/IH)

YMeHue BBINOJHATH J1a0OpAaTOpPHbIE W MpPAaKTUYECKHe paloThl,
coOmoark mpaBuja npu padore ¢ ydeOHBIM M J1a0OPaTOPHBIM

o0opyaoBaHUEM




YMeHHne KpUTHUYECKH OLIEHUBATh M HMHTEPIPETUPOBATH MH(POPMAIIIO
OMOJIOTHYECKOTO COJICP KAHUS, BKJIIOYAOIIYIO [ICEBJIOHAYIHbIE 3HAHUS

U3 pa3inuuHbIX ucTouHUKOB (CMMU, HayyHO-IONYyJIsipHBIE MaTEpUabl);

° paccmaTpuBaTth rio0anbHbIC 9KOJIOTUYECKUE po0OsIeMBbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
HO3ULINIO
YMeHue co3iaBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIICHHS,
10 000011251 OMOJIOTHYECKYI0 WH(DOPMAIHIO W3 HECKOJIbKUX HCTOYHUKOB,

TpaMOTHO HUCII0JIb30BaTh MMOHATHUHBIN arrapar onoaorun




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

buonorus kak Hayka

11

buonorus — Hayka o »xuBoW mnpupoae. Ponp Ouosoruum B (GopMHpPOBAHUU

COBPEMEHHOI HayYHOU KapTHHBI Mupa. CucteMa OMOJIOTUUECKUX HAYK

1.2

Merompl TTO3HAHMS KUBOUW TPUPOJLI (HAOMIOACHUE, DKCIIEPUMEHT, OIMUCAHUE,
u3MepeHue, Kiaccuukamus, MOJETHUpOBaHUE, CTaTHCTUYecKas oOpaboTka

JTAHHBIX)

JKuBBIe cuCTEMBI U BX Opranuvsanuys

2.1

XKusble cucteMbl (OMocHcTeMbl) Kak MmpeaMeT u3ydeHus ouosoruu. CoiicTBa

O6uocucTeM U UX pazHooOpasue

2.2

YpoBHU oOpraHuzanuu OHOCUCTEM: MOJEKYISIPHO-TEHETHUECKUU, KIETOUHBIMH,

OpraHW3MEHHBIN, TOMYISIITUOHHO-BUIOBON, IKOCUCTEMHBIH, OMOCchepHBIit

XUMUYECKUH COCTaB M CTPOCHUE KIETKU

3.1

XUMUYECKAA COCTaB KJIETKH. XUMHUYECKHE DIIEMEHTBI: MaKpOAJIEMEHTHI,
MHKpOdJIeMeHThl. Bojma w  muHepanmbHble BemiecTBa. @DYHKIIMM BOABI U

MHHEPAJIBHBIX BCIICCTB B KIICTKE. Hoz[z[epmaHHe OCMOTHYECKOI0 OailaHca

3.2

benku. CoctaB M cTpoeHHE OCIKOB. AMHHOKHCIOTBI — MOHOMEPBI OCIIKOB.
HesamenumMple W 3aMEHHMMBIE aAMHUHOKHCIOTHI. AMMHOKHCIOTHBIH COCTaB.
YPOBHH CTPYKTYphI OCIKOBOM MOJICKYIBI (TICpBUYHAS, BTOPHYHAsS, TPESTHUUHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUYCCKHE CBOMCTBa OenkoB. buonoruueckue
(GbyHKIMH OENKOB.

®depmeHThl — OHMoJIorHYecKkue Karaauszatopbl. CTpoeHHe GepMeHTa: aKTHBHBIN
HeHTp, cyoctpatHas crneuuduuHocTb. Kodepmentsl. Burtamunbl. Otinuns

Q)epMCHTOB OT HCOPTraHNYCCKHX KAaTAJIN3aTOPOB

3.3

VYrneBopl: MOHOCAaxXapuabl (IVIIOKO3a, pubo3a U 1e30KCUprud03a), Iucaxapuibl
(caxapo3a, J5aKTO3a) W MOJHMCaxapuabl (Kpaxmaji, TJIMKOTEH, LeJUTI0I03a).
buonornyeckue GyHKIUN YTIEBOIOB.

Jiunuasl:  TpUrAMLEpUIBl,  cTepounisl,  ¢ochomunuasl.  [uapodunbHo-
rupodoOHble cBoMcTBa. buonoruueckue ¢ynkuuu nunuaoB. CpaBHeHHE

YrijieBo0B, OCJIKOB M JIMIIUIOB KaK UCTOYHHUKOB SHCPIUA

3.4

Hyxneunossie kucnotel: IHK n PHK. Hykneotunael — MOHOMEpPBI HYKIIEMHOBBIX




kucnot. Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynkuuu PHK. ATO:

CTpoeHHue U (PyHKIUU

3.5

Hwuronorusa — Hayka o kietke. Kierounas teopus. MeToibl u3y4eHus KIETOK

3.6

Knerka xak nenocrHas xuBas cucrema. OOuue NpU3HaKyd KIETOK: 3aMKHYTas
HapyxHas memOpana, Mousiekynbl JIHK kak reneruueckuid ammapar, cUCTEMa

cuHTe3a Oeka

3.7

Tunsl KeTok: syKapuoThyeckas U npokapuornyeckas. OCOOEHHOCTH CTPOECHUS
npokapuoTHueckoi  kietku. Kierounas crenka  Oakrepmii.  CTpoeHmue
JyKapruoTHUeCKor KiIeTKu. OCHOBHBIE OTIMYHUS PACTUTEIBHOM, >KUBOTHOW H

IrpUOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TIUKOKAJIUKC, X
¢yukimu. [lnazmarnyeckas memOpaHa, e€ cBoiictBa U pyHKMH. [{uTornasma u eé
opranouapl. OqHOMEMOpaHHBIE OPTaHOWBI KJIETKHU: JHAOIIa3MaTHYECKasi CETh
(BIIC), ammapat TNombmxu, Tu30coMbl. [loyaBTOHOMHBIE OpraHOMJIBI KJIETKH:
MHUTOXOHJIpUH, TIACTUABL [IpoucxoXaeHue MHUTOXOHIPUN W TuiacTul. Bumpl
mnactu. HememOpaHHBIE OpPTraHOWBI KIETKH: PHOOCOMBI, KJICTOYHBIA IICHTP,

PECHUYKH, KT'YTUKHU. qDYHKHI/II/I OpPraHon 0B KIICTKH. Bxorrouennst

3.9

SAnpo — perynaropHbiii neHTp KieTkd. CTpoeHue siapa: siaepHas o000JI0uKa,

KapuoIlia3Ma, XpOMaTHH, SAPBIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KJIETKE

}KI/I3H6I[65[TGJ'IBHOCTI> KIICTKHU

41

OOmeH BemiecTB, WM METa0O0JM3M. ACCUMWIAIUA (TUIACTUYECKUH OOMEH) H
TMCCUMWIALINS (SHEPreTHYECKHE OOMEH) — JIBe CTOPOHBI €IMHOTO IpOoliecca
MeTrabosi3ma. Turmbl oOMEHa BEIIeCTB: aBTOTPO(HBIA U TeTepoTpodHbIA. Poib

(hepMeHTOB B 0OOMEHE BEILIECTB U NMPEBPAILEHUU SHEPTUU B KIIETKE

4.2

®ortocunre3. CBeToBas U TeMHOBas (aszbl porocunresa. Peakuuu dorocuHTesa.
DddextuBHOCTh (oTOCHHTE3a. 3HaYeHHe (OTOCHHTE3a AJIS KU3HU HA 3emiie.
Bnusinue ycnmoBuii cpeabl Ha (OTOCHHTE3 U CIOCOOBI TOBBIIICHUS €TO
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTEe3Hupymlue Oakrepuu. 3HAUYE€HUE XEMOCHHTE3a Ui

JKA3HHU Ha 3eMJie

4.3

9HepreTI/I‘leCKHﬁ OOMEH B KIIETKE. Pacmienienue BCIICCTB, BBLIACICHUC H
AKKYMYJIIMPOBAHUEC OSHECPruu B KIICTKEC. OTalbl OHEPTCTUYICCKOTO oOMeHa.
I'mukonus. BpO)KCHI/Ie n €ro BHUIBI. KI/ICJ'IOpO)IHOe OKHCIICHHUEC, WJIN KJICTOYHOC

npixanue. O dekTHBHOCTh SHEPreTUYeCKoro ooMeHa

4.4

Peakuuu matpuanoro cuntesa. ['enernueckas nndopmanus u JJTHK. Peanmuzarus

T€HEeTUYECKOI I/IH(I)OpMaI_II/II/I B KJIeTKe. I'eHeTHMYecKHi KOJ M €ro CBOICTRA.




Tpanckpumnus — marpuusabiii cuare3 PHK. Tpancmsiuus — OuocuHTes Oenka.

Koauposanue amuHokuciot. Posis pubocom B OMocHHTE3€E OemKa

45

Hexnerounsie (opmbl ku3HH — BHpYChl. Mcrtopus otkpeitus BupycoB (.M.
WBanoBckmii). OCOOEHHOCTH CTPOCHUS M JKU3HEACATEIBHOCTH BHPYCOB.
Bakrepuodaru. boye3Hu pacTeHHid, >KUBOTHBIX M 4YEIIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc nmmynonedunura genoseka (BUY) — Bo30ynurens CITN/la.

[IpodunakTrka pacpocTpaHeHHUS BUPYCHBIX 32a00JICBaHUIA

PasMHOkeHME 1 MHIMBUIyalIbHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounsrii 1Mkn, WM SKU3HEHHBIM [HMKIT KiaeTku. MuTepdasza u muTos.
[Ipoueccel, npoTekatomue B uHTEepdase. Pemnmukanus — peakuuss MaTpUYHOTO
cunte3a JIHK. Crpoenune xpomocoM. XpOMOCOMHBIM HabOp — KapHUOTHII.
JuniouaHBIA W TAlUIOWJIHBIA ~ XPOMOCOMHBIE — HAOOphL.  XpOMaTHUJIBL
HuTonornueckue OCHOBBI PA3MHOXKEHHS W HMHAWBUJYaJbHOTO pa3BUTHUS
OpPraHU3MOB.

Jenenne xinerkm — muto3. Craaumm muto3a. IIpomeccsl, mpoucxonsimue Ha

PAa3HBIX CTAAWUAX MUTO34. buomorndyeckuii CMBICIT MHTO3a

5.2

@®opMBI pPa3MHOKEHHUS OPraHM3MOB: Oe€crojioe W MosioBoe. Buisl Oecrosioro
pa3sMHOXEHHS: JISICHUEe HaJaBOE, MOYKOBAaHWE OJHO- M MHOTOKIICTOYHBIX,
cniopooOpa3oBaHue, BEreTaTHBHOE pa3sMHOKCHUE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHU3MOB, €I'0 3HAYCHHUE I CCIICKIIUU

5.3

[TonoBoe pa3MHOKEHUE, €r0 OTIIUNYHUS OT OECHOJIOrO.
Meiio3. Cramum wmeiio3a. Ilpormecchl, mpoucxondiive Ha CTaausX Menosa.
IToBenenue xpomocom B Meiose. Kpoccunrosep. buonoruueckuil cmbiCin

3Ha4YECHUE MeHo3a

5.4

l'amerorenes — npouecc 06pa3oBaHUs MOJOBBIX KJIETOK Y KMBOTHBIX. [looBbIe
JKeJe3bl: CEeMEHHUKH U simuHuKdA. OOpa3oBaHHe U pPa3BUTHE IMOJIOBBIX KIETOK —
rameT (CrepMaro3ou, SHIEKIeTKa) — cliepMarorene3 u ooreHes. OcoOEHHOCTH

CTPOCHHUA ﬂﬁHeKHCTOK H CIICPMATO30UI0B. OHJ'IOI[OTBOpeHI/IC. HapTeHoreHe?.

5.5

WnnuBuayansHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAIbHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATLHOTO PA3BUTHSA Y MO3BOHOUHBIX KHUBOTHBIX:
npobnenue, ractpynanus, opraHoreHes. IloctamOpuonansHoe paszButue. TuIbl
MOCTAMOPHUOHAIBHOTO PA3BUTHS: TpsiMOe, HempsiMoe (MMunMHO4YHOe). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJICTBA.

Poct u pazButue pacrennil. OHTOT€HE3 IIBETKOBOTO PACTEHHUS: CTPOCHHE CEMEHH,

CTauu pa3sBUTHUA

HacneacTBeHHOCTh M H3MEHUYHUBOCTD OpraHu3smMoB




6.1

IIpenmer u 3agaum resetuku. Mcropus pasBuTus reHeTuku. Briaa poccuickux
U 3apyOexHBIX YU€HBIX B pa3BUTUE TEHETUKU. MeEToAbl TeHETHKH
(rubpuAOIOTUYECKHUIA, LIUTOT€HETUYECKHUIA, MOJIEKYJISIPHO-T€HETUUECKU ).
OcHOBHbIE TEHETUYECKHUE MOHATHUS. | eHeTHUecKas CUMBOJIMKA, UCIIOJIb3yeMasi B

CXeMax CKpelIMBaHUi

6.2

3aKOHOMEPHOCTH HACJIeIOBaHMs TPU3HAKOB, ycTaHOBJIeHHbIE ['. Menzaenem.
MoHOrHOpUIHOE CKpelIuBaHUe. 3aKOH eIUHO00pasus THOPHIOB IIEPBOTO
nokosneHus. [lpaBusio JOMUHUpOBaHHS. 3aKOH PACIICIICHUS TMPU3HAKOB.
I'unioresa uncrotsl ramer. [losIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpelyMBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBAHMS TMPU3HAKOB.
[{utoreHeTHYeCKne OCHOBBI JUTHOPUIIHOTO CKpEUIMBAaHUS. AHAIM3UPYIOIIEE
ckpenuBanue.  Mcmonp30BaHWE — aQHAIM3UPYIONIETO  CKPEIIMBAHUS  JUIA

OTIpeJieNIeHUs] TEHOTUIIa 0COOU

6.3

CuerieHHOe HacnefoBaHue npu3HakoB. Pabota T. Moprana no cuenjieHHOMY
HaclenoBaHUIO TreHoB. Hapymienuwe cremieHuss Te€HOB B pe3ysbTare
KPOCCHHIOBepa. XpOMOCOMHAasi Teopus HacleACTBEHHOCTH. [eHeTnueckue
KapThl.

I'eneruka mosa. XpoMOCOMHOE OIpeeNeHue IMoJjia. AyTOCOMBI W TOJIOBBIE
xpoMocoMmbl. ['oMoramerHele M reTeporaMmeTHble opraHu3Mbl. HacnemoBanue

IIPHU3HAKOB, COCIIJICHHBIX C IIOJIOM

6.4

N3menunBocTh. Buabpl M3MEHYMBOCTH: HEHACTEACTBEHHAs M HACJEICTBEHHAs.
Ponb cpenpl B HEHACIEACTBEHHOW  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAU(DUKAIIMOHHOW W3MEHYMBOCTU. BapuanuoHHBI psag U BapUallMOHHAs
kpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U KaueCTBEHHBIE

IIPU3HAKK U KX HOpMA PCaKI1U. CpoiicTBa MOHH(l)HKaHHOHHOﬁ HN3MCHYMBOCTHU

6.5

HacnenctBenHas, WM TIe€HOTHIIMYECKAss, W3MEHYHMBOCTh. KoMOHMHATHUBHAaA
W3MEHYMBOCTh. Mei03 M TMOJOBOM TpollecC — OCHOBAa KOMOWHATHBHOM
U3MEHYUBOCTU. MyTalMoHHas UW3MEH4YMBOCTh. Kiaccubukanus MyTaruii:
TeHHbIE XPOMOCOMHBIE, T€eHOMHBIE. YacToTa U MPUYUHBI MyTaluii. MyTareHHbie
(hakTOphI. 3aKOH TOMOJIOTUYECKHUX PSA0B B HACJICICTBEHHOW n3MeHYrnBoCTH H. .

Basuiiosa

6.6

I'enernka uenoBeka. Kapuotun dyenmoBexka. OCHOBHBIE METOIBI T'€HETUKH
YeJI0BEKA: TEHEAIOTUYECKUH, OJIM3HEIIOBBIH, LUTOr€HETUYECKUH,
OMOXUMHUYECKUH, MOJIeKyIsIpHO-TeHeTHuYecknii. CoBpeMEeHHOe OlpeieieHue
TEHOTHUIIA: MTOJIHOTEHOMHOE CEKBEHMPOBAHME, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C
nomotpto [II[P-ananu3a. HacnencTBeHHble 3a0o0fieBaHMSA YENOBEKa: TI'EHHbIE
60s1e3HM, OOJIE3HU C HACIEACTBEHHOM MpPEIpacroioKeHHOCThIO, XPOMOCOMHBIE

oone3nn. CoMaTHYCCKHE H TCHCPATHUBHBLIC MYTAllUH. HpI/IHLII/IHBI 310pOBOTO




06p8321 KHN3HHU, OUAIrHOCTHUKHU, HpO(I)I/IJIaKTI/IKI/I n JICUCHHUA TI'CHCTHUYCCKUX
6one3Held. MeauKo-reHeTHIeCKOe KOHCYIbTUPOBaHUE. 3HAYEHUE METUIMHCKON

TCHCTUKHU B IPCAOTBPAILCHHUHN U JICUCHUN TCHCTUYCCKUX 3a00JICBaHUM YCIIOBEKA

Cenekuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTUN

7.1

Cenexkuusi Kak Hayka M IpoLEcC. 3apoKJE€HUE CEJNeKUUU U JIOMECTHKaIus.
Yuenne H.M. BaBuimoBa o0 TIeHTpaX TNPOUCXOXKJICHUS ¥ MHOT000pa3ws
KYJIbTYPHBIX pacTeHui. LIeHTphl MpOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. CopT,

nopoja, mrTamm

7.2

CoBpemMeHHbIE METOJIbl CENeKIUU. MaccoBbIii U MHIUMBUIYAIbHBIH OTOOpPHI B
CEJIEKIIMM pacTeHUd M KUBOTHBIX. OIleHKa 3KcTepbepa. bimskopoacTBeHHOE
cKpemBaHue — MHOpuUauHr. Yucrtas nuHus. CKpellMBaHWE YHUCTHIX JIMHUU.
I'ereposuc, nnu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHuEe — ayTOPUIUHT.
OtnanénHass rulOpuamzauuss u e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJyYeHUE NOJIMILIONAOB. JIOCTHIKEHHsSI CENEKIWH PACTEHUM, JKUBOTHBIX H

MHKPOOPI'aHU3MOB

7.3

buoTtexHoJIOTMS KAk OTpaciib MPOU3BOJACTBA. ['€HHas WHXKEHEpHUs. OTaIrbl
co3ganust pexkomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Knetounas
nHxkeHepusa.  Kiierounsle  KynbTypbl.  MHKPOKJIOHaIbHOE — Pa3MHOXKEHHE
pactrenuii. KioHMpOBaHHE BBICOKOTPOIYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX
OpraHu3MOB. DKOJIOTHMYECKHE W ATHYeckue mnpodiembl. MO — reHeTnuecku

MOAU(PHUIMPOBAHHBIE OPTaHU3MBbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAePKAHUS

DBOMIOIIMOHHAS OMOJIOTHS

11

DBOJIOLIMOHHAs TEOPUs U €€ MECTO B OMOJIOTHH.

CugerenbctBa  sBomoouuu.  IlameoHTosormueckue:  MOCIEIOBATENBHOCTD
HOSIBJICHUsI BHUJOB B MAJEOHTOJIOTUYECKON JIETONMUCH, HNEepexoaHble (HOPMBI
buoreorpaduueckue: cxoactBo U paznuuue (ayH U Qrop MaTepUKOB U
OCTPOBOB. DMOPHOJIOrMUYECKHE: CXOJICTBA U pa3iIn4Msi SMOPHOHOB pa3HbIX BUJIOB
N03BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUUYECKUE: T'OMOJIOTMYHBIE, aHAJIOTMYHBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXMMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0OJMYECKUX MyTeH y Bcex

OpraHusMoB




1.2

OpomoumonHas  Teopuss Y. JlapBuna. IIpennochliku — BO3HUKHOBEHMS
JnapBuHU3MA. JIBWXKyIIME CHJIBI 3BOJIOLMU BUIOB 1O JlapBuuy (uM30bITOUHOE
Pa3MHOKEHHE IIPU OTPAHUYEHHOCTH PECYpPCOB, HEONPEAEIEHHAS U3MEHUYNBOCTD,

00opn0a 3a CyniecTBOBaHKE, €CTECTBEHHBIN OTOOD)

1.3

Cunrernueckass Teopus HBomouud (CTD) U OCHOBHbBIE €€ TOJOKEHHUS.

Muxposomtouus. [Tonynsauus kak equHuLIa BUIA U 3BOJIOLIUN

14

JBuxymue cuibl ((pakTopbl) SBOMIONMM BUIOB B IpHpojae. MyTallOHHBIN
nporecc ¥ KOMOWHATHBHAsT M3MEHUYUBOCTh. [lomynsioHHBIE BOJHBI U JApeiid
reHoB. M3onsuus u murpanus. EctrecTBeHHblil 0T00p — HanpaBisoomui (hakrop
9BoJIIOLUU. DOPMBI €CTECTBEHHOIO 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB Kak pe3yinbTar dBosonuu. I[Ipumepst
MPUCTIOCOOIEHUH Y Opranu3MoB. ApoMop(do3bl U HANOAJANTALIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buna. OcHoBHbBIE (POPMBI BUI000pa30BAHUS:

reorpagpuyeckoe, IKOJIOTHIECKOe

15

Makpo3BOTIOLHSL. @opMBbI  3BOJIOLIMH: bunernyueckas, JIMBEPreHTHAs,

KOHBEpreHTHas, napauienbHas. HeoOpaTtumMocTs 3BosOIMU

Bo3HMKHOBEHUE U pa3BUTHE )KU3HU Ha 3eMJie

2.1

JloHayuHble TPEACTABICHUS O 3apOXKACHUM >KU3HU. HayuHble rumnoressl
BO3HMKHOBEHHUS KHM3HU Ha 3emiie: aOuoreHe3 W maHcrepMus. XHUMHUYECKas
IBOJIIONMS. ODKCIEPUMEHTAIbHOE TMOATBEPKACHUE XUMUYECKOM SBOJIOLUH.
Hauanpabie sTambl Ononoruveckoit spostonnu. ['mnoreza PHK-mupa. I[lepeoie

KJICTKHW U UX 3BOJIFOII M. (DOPMI/IPOB&HI/IG OCHOBHBIX I'DYIIII )KUBbIX OPraHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emiie 1o spaMm u nepuogam. Karapxel. Apxeiickas u
npotepo3oiickas dpbl. [lameosolickas 3pa u €€ TEpHOIbl: KEeMOPUUCKUH,
OPJOBUKCKUM, CUIYPUMCKUM, JIEBOHCKUH, KaMEHHOYIOJbHbIA, MEPMCKHUH.
Mes3o3oiickas 3pa U e€ Mepuo/ibl: TPHACOBBIH, FOPCKUN, MEIOBOIA.

Kaiinozolickas spa u e€ TepuoAbl: TAJCOTCHOBBIM,  HEOTECHOBBIH,
AHTPOTOTEHOBBIA. XapakTepUCTHKa KJIMMAaTa W TEOJOTHYECKHX IPOIECCOB.
OcHOBHBIE 3Tarnbl HBOJIIOLUUA PACTUTEIHFHOTO U JKUBOTHOTO MHpa. ApoMop(do3bl y
pacTeHUM W KUBOTHBIX. [losiBIIeHME, paclBET M BBIMUpPAHUE TPYII KUBBIX

OpraHusMoB

2.3

Cucrema OpraHnM4eCKoro Mupa KakK OTpPaXKCHUC  SBOJIFOIUH. OcHOBHEIE

CUCTCMATUYCCKUC T'PYIIIIBI OPraHu3MOB

2.4

3BOJ’IIOI_II/I$I YCJIOBCKA. AHTpOHOJIOl"I/ISI KaK Hayka. Pa3Butue HpCI[CTaBJICHI/Iﬁ 0

MNPOUCXOKACHUN YCJIIOBCKA. Merto sl HN3YUYCHHA aHTPOIIOTrCHE3a. CXOI[CTBa n




pasnuyuus YeI0BEKa U )KMBOTHBIX. CUCTEMATUUECKOE MTOJI0KEHUE YEIIOBEKA.
JBwxymue cuibl (Gpakropbl) aHTporioreHesa. HacneacTBeHHast H3MEHYHBOCTD U
ecTecTBEHHbIH 0TOOp. OOmIecTBeHHBI 00pa3 JKW3HU, HM3TOTOBJICHUE OPYIHA

TPy/a, MBILICHHUE, PEUb

2.5

OcCHOBHBIE CTaJUM U BETBH HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek
ymenslid, YenoBek mnpsaMoxonsamui, YenoBek HeaHaepTanbckui, Yenosek
pazymHblid. Haxolku MCKONaeMmbIX OCTAHKOB, BPEMs CYILECTBOBaHHUS, 00JacTh

pacrpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHs]

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJbILINME pachl: €BPONEOUIHAs (eBpaszuiickasi),
HErpo-aBCTpaIouHas (3kBaTOpHaIbHAs), MOHTOJIOUIHAS (asmarcko-
amepukaHckasi). YepTbl IpUcIiocOOIEHHOCTH MPECTaBUTENICH YETOBEYECKUX Pac

K YCJIOBHSM CylecTBOBaHUA. EAMHCTBO yenoBeueckux pac. Kputuka pacusma

Opraau3Mel ¥ OKpyXkKaromas cpena

3.1

Okonorus Kak Hayka. 3aJaud M pas3feibl dKOJIOTMU. MeToasl 3KOJIOIMUYECKHX
uccienoBaHui. DKoyiornyeckoe MUpoBo33peHue. Cpenibl 0OMTaHHsI OpraHU3MOB:

BOJHasd, HA3€MHO-BO3AYyIIHAsA, TIOYBCHHAA, BHYTPHOPraHU3MCHHAaA

3.2

Oxosorndeckue  (aktopel.  Kiaccudukanus — 9KOJOTHYECKUX  (paKTOPOB:
abnoTHueckre, OMOTHYECKHE M AHTPOIOTEHHbIE. J[eHCTBHE HSKOJOTHYECKUX

(hakTOpOB Ha OPraHNU3MBI

3.3

Abunotuueckue (QakTophl: CBET, TEMIIEpaTypa, BIaXXHOCTb. doTomnepuoausM.
[Ipucnocobnenust  opraHu3MoOB K  JCWUCTBUIO aOMOTHYECKUX  (HaKTOPOB.

bunonornueckue PUTMBbI

3.4

buotnueckue dakTopbl. Buabpl OMOTHYECKHUX B3aUMOJICHCTBUI: KOHKYPCHIIHS,
XMIIHUYECTBO, Mapa3UTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIEOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M, HeWTpanu3Mm. 3HauyeHHe  OHMOTHUYECKUX

B3aMMOJCUCTBUHN IS CyHIECTBOBAaHUA OPTraHN3MOB B IIPUPOJHBIX COOGH.ICCTB&X

3.5

OKOJIOTHYECKHE XapaKTCPpUCTUKHU NonyJrsinruu. OCHOBHEIE IIoKasarciin
InomyJisiquu: 4YruCJICHHOCTL, IUNIOTHOCTb, POXKAACMOCTb, CMCEPTHOCTH, IIPHUPOCT,

MUrpamnus. I[I/IHaMI/IKa YUCJICHHOCTHU IOMYJISINUHN U eé peryisanusa

COO6H.I€CTB21 M OKOJIOTHYCCKHUEC CUCTEMBI

41

CoobmiectBO  opraHusmMoB — OuoreHo3. CTpyKTypsl OMOIIEHO3a: BHJIOBaf,
IPOCTpaHCTBEHHAs, Tpoduueckass (mmmeBas). Buapl-nomuHanThl. CBs3M B

ouoleHo3e

4.2

OKOJIOTUYECCKHIE CHUCTEMbI (3KOCI/ICT€MBI) . [TousatTne 00 »SKocHCTEME U




ouoreonieHo3e. DYHKIMOHAIbHbIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peAylleHThl. KpyroBopoT BelecTB ¥ HOTOK YHEPTUU B SKOCHCTEME.
Tpoduueckue (muIieBbie) YpPOBHHU OKOCUCTEMBI. [luimeBble LENM M CETH.
OcHOBHBIE TIOKa3aTeId SKOCHUCTEMbI: OMOMacca, MPOAYKLHS. DKOJIOTHYECKUE
OUPAMUJIBL: TPOAYKLUH, YHCIEHHOCTH, Ouomacchl. CBOHCTBA 3SKOCHCTEM:

YCTOMUYUBOCTD, CAMOPErysiiius, pa3sutue. CyKieccus

4.3

[Ipupoanbie 3KocucTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOTO MU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE 3KOCHCTEMBI. ATPOIKOCUCTEMBI. Yp603KOCUCTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAYEHHE arpodKOCUCTEM U YPOOIKOCHCTEM.
buopasznooOpazue kak ¢akrop ycToiumBocTH 3kocucteM. CoxpaHeHHE

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepuaackoro o Oumocdepe. ['panHunsl, cocraB u CTpyKTypa
ouocdeprl. XKuoe BemecTBO U ero ¢GyHKUA. OcoOeHHOCTH Omocdepsl Kak
ro6anpHOM sKOCHCTeMbl. JlMHaMHueckoe paBHOBecHE U oOOpaTHas CBSI3b B
onocdepe. KpyroBopoTsl BemeCTB W OHOTCOXUMUYECKHUE ITUKIIBI AIIEMEHTOB

(yrnepona, azota). 3o0HaIBHOCTH Onocheprl. OCHOBHBIC OMOMBI CYIIIH

4.5

UYenoseuectBo B Omocdepe 3emian. AHTPONOTEHHBIE U3MEHEHHS B Ouocdepe.
['moGanbHBIE SKOJOTUYECKHUE TPOOITEMBI.
OcHOBa  palMOHATLHOTO  YIPABJICHHS TPUPOTHBIMH ~ pecypcaMd W HUX

ucrnosb3oBanue. JloCcTikeHus: OUOIOTUH U OXpaHa MPUPOIbI




3.4. Monyab «llIkoabHBIH ypPoK»
Peanuzanus nenarorndyeckuMu pabOTHUKAMH BOCIIMTATEIBLHOTO TIOTEHIIMANA YPOKa
IIPEAIIOIIAraeT CAeayoIIee:

1. VYcraHoBiieHue 10BEPUTEIBHBIX OTHOIIEHUN MEX]y ME€JaroruueckuM pabOTHUKOM U
€ro 00yJaroUIMMHUCS, CIOCOOCTBYIOIINX ITO3UTUBHOMY BOCTIPUSITHIO O0YYarOIIUMUCS
TpeOOBaHUM U MPOCHO MEJArorMyecKoro paboTHHKA, IIPUBJICUEHUIO X BHUMAaHUS K
oOcyxmaemMoii Ha ypoke UWH(POpPMAIWK, aKTHUBU3AIMM WX [O3HABATEIBHOM
NEeSITENbHOCTH;

2. TloOyxnenne oOydarommxcs CcOOMOJaTh HAa ypOKe OOMENpPUHSATHIE HOPMBI
MOBEACHUS, MpaBuiia OOLIEHUS CO CTapIUMU (II€AarorMYecKuMu pabOTHUKAMHU) U
CBepCTHUKaMH  (OOy4yaromMMucs),  HOPUHLUIB  y4eOHOM  JAUCHUIUIMHBI U
CaMOOpraHu3aluy;

3. TlpuBnevyeHne BHUMaHHS OOYYAIONIMXCS K I[IEHHOCTHOMY AacCIeKTy H3y4JaeMbIX Ha
ypoKax SIBIIEHWW, OpraHu3alusi UX padOThl C TOJy4aeMOM Ha YPOKE COLMAIBHO
3HAUMMOW WHPOpMAIMel - WHHUIMMPOBAHUWE €€ OOCYKIEHHUS, BBICKA3bIBAHMS
00y4aroUMMUCS CBOETO MHEHHUS TI0 €€ TIOBOAY, BRIPAOOTKU CBOEro K HE OTHOIICHMUS,

4. Vcnonp3oBaHuEe BOCHHMTATEIbHBIX BO3MOXKHOCTEH COJIEp)KaHUsl y4eOHOro INpeaMera
yepe3 JAEMOHCTpalMI0 O0ydaromuUMcs MPUMEPOB OTBETCTBEHHOI'O, TPakJaHCKOTO
TTOBEJICHUS, TIPOSIBJICHUS YEIIOBEKOIO0US U TIOOPOCEPICIYHOCTH

4.1. moa00p COOTBETCTBYIOIINX TEKCTOB JIJIsl YTCHHUS,

4.2. 10100p COOTBETCTBYIOIIUX 3a/1a4 JUIs PelIeHus], TPOOIEMHBIX CUTyallui JJst
00CYX/ICHHsI B KJIacce;

4.3. mpeIMETHBIE OJUMITUAIbI;

4.4, eNUHBIN TEMATUYECKUN YPOK;

4.5. TBOpUYECKUE 3a1aHUS.

5. ITlpumeHeHue Ha ypoKe HHTEPAKTUBHBIX (POpM pabOTHI ¢ 0OyUaIOIIUMUCS:

5.1. UHTEJUIEKTYaJIbHbBIE UTPbI, CTUMYIHPYIOIINE TO3HABATEIbHYIO MOTHBAIINIO;
5.2. TMIaKTUYECKH TeaTp — OObITPhIBAHUE CMOACTUPOBAHHBIX CUTYAIUH;

5.3. rpynmoBas pabota

5.4. paboTa B mapax (KOMaHIHOE B3aUMOJICHCTBHEC);

5.5. mucKyccus;

5.6. pomaiiika BOIIPOCOB;

5.7. Kapycenb;

5.8. CHHKBEIH;

5.9. knacrep;

5.10. 3cce;

511 asJi;

5.12. Pa3MHUHKA;

5.13. JKCIIpecC - OIIpoc;
5.14. KOH(]epeH1s;
5.15. MIPAKTUKYM;

5.16. KOp3UHA UIEH;
5.17. IIOBTOPEHUE C OTHOBPEMEHHBIM KOHTPOJIEM;
5.18. Oecena;

5.19. nebatel;

5.20. KPYTJIBbIH CTOI.



[Momnepxka MoTHMBaUHM OOyJarOIIUXCA K TOJYYEHHIO 3HAHUHM, HaIaXUBAHUSA
MIO3UTUBHBIX MEXKJINYHOCTHBIX OTHOIIEHMH B KJAacce, IOMOIIb YCTAaHOBJIEHUIO
noOpoxenarenbHOl aTMochepsl BO BpeMsl ypokKa:

6.1. pusMuHYTKH;

6.2. UTPOBBIE MOMEHTHI, CUTYalIUH;

6.3. CIOXKETHO — POJIEBBIC UIPBI;

@OopMHUpPOBAaHHE COLMAIBHO 3HA4YMMOIO OIBITa COTPYAHHYECTBA M B3aWMHOU
ITOMOIIN:

7.1. medcTBO MOTUBUPOBAHHBIX M SPYIUPOBAHHBIX 00YJAIOIINXCS HAM

OJIHOKJIaCCHUKaMH, UMEIOIIUMU Y4eOHbIE 3aTPyIHEHUS;

7.2. KOMaHJIHOE€ COPEBHOBAHHUE;
NHunuupoBanne M MOAJEpKKa HCCIENOBATEIbCKON JEATEIbHOCTH O0ydarouuxcs
JUI IPUOOPETEHNS HABBIKOB CAMOCTOSTENIBHOTO PELIEHUSI TEOPETHUECKOM POOIEMBI,
HaBbIK T'€HEPUPOBAHUSA U OPOPMIIEHHSI COOCTBEHHBIX WJEH, HaBBIK YBaKUTEIHHOTO
OTHOIICHMSI K YY)KUM HJEsIM, OPOPMIIEHHBIM B paldoTax IpYyrux HccieioBareseid,
HaBbIK MMyOJIMYHOTO BBICTYIUIEHUS TIepe] ayAUTOpPHEH, apryMEeHTUpPOBaHHUS U
OTCTauBaHUs CBOEH TOYKH 3PEHUS:

8.1. MHAMBHUIYaIbHBIN UCCIEN0BATEIbCKUN MPOEKT;

8.2. rpynmnoBOM UCCIAEN0BATEIIbCKUM MTPOEKT;

8.3. KOHKYPC IIPOEKTOB.
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