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IIOACHUTEJ/IbHASA 3AIITMCKA

[1pu pa3paboTke MporpaMMbl 10 OHUOJIOTUM TeOPeTHUUeCKYH) OCHOBY AJisi OTrpeie/ieHusi TI0JX0/I0B K
(hopMHUpPOBaHUIO COZIep>KaHUsI yueOHOTo rpeaMeTa «BHOMOTHs» COCTAaBWIN: KOHIENTya/IbHbIE TTOJIOKEHUS
@®I'OC COO o B3auMo00yCIOBIEHHOCTH Liefieid, Coflep)KaHusl, pe3y/bTaToB 00ydeHusi U TpeOOBaHUN K
YPOBHIO TIO/ITOTOBKM BBIMYCKHUKOB, TIOJIOXKEHUsI 00 OOIMX Ie/siX W TPUHIUIAX, XapaKTepU3YHOIIUX
COBpeMeHHOe COCTOsTHMe CHUCTeMbl cpefiHero obirero obpa3oBanusi B Poccuiickoit ®eneparn, a Takxke
MOJIOKEeHUsT O creluduke Ouosoruy, e€ 3HAUeHWM B TII03HAHUM J>KUBOM TIPUPOJBI W 0oOecreueHun
CyIIIeCTBOBaHUsI uesioBeueckoro obirectBa. CorsiacHO Ha3BaHHBIM T0JIOKEHUsIM, OTIpe/iesieHbl OCHOBHBIE
(GYHKIMY TIPOTPaMMBI 110 OHMOJIOTUU U €€ CTPYKTYPa.

[MporpamMa 10 OuWonorvu [JaéT TIpefCcTaB/ieHWe O T1ensiX, 00 oOmield cTpateruu o0yueHUs,
BOCITUTaHUS W Ppa3BUTHs OOyYalOLIMXCs CpeAcTBaMM yueOHoro mipeamera «buosorus», ompeesnsier
o0si3aTeslbHOE TIPEJMETHOE COJiep)KaHHe, ero CTPYKTYPYy, Ppaclipefie/ieHHe 110 pa3fiesiaM H TeMaw,
PEeKOMeHZyeMyI0 T10C/Ie/]0BaTe/bHOCTh M3y4YeHUs yueOHOro marepuasa C Y4YETOM MEXIpPeJMEeTHBIX U
BHYTPHITPEAMETHBIX CBsi3el, JIOTHKU o0pa3oBaTeIbHOTO nporiecca, BO3PACTHBIX
ocobeHHOCTeH 00yUaroIUXCS.

B mporpaMme 1o OHMOMOTMM TakKXKe YUWMTHIBAIOTCS TPeOOBaHMS K TJIAHUPYEMBbIM JINYHOCTHBIM,
MeTarnpe/IMETHbIM U TPeJMETHbIM pe3ysibTaTaM 00yueHuss B (DOPMHPOBAHMM OCHOBHBIX BU/IOB yueOHO-
MO3HABATE/IbHOM  /1eITe/IbHOCTH/YUeOHBbIX  IeHCTBUM  OOydYarolMXCsi TI0 OCBOEHHMIO  COZIepP>KaHHs
Ouonornueckoro oo6pa3oBaHMsl.

B mnporpamme 1o Ouonoruu (10-11 kmaccel, 06a30BbI  ypOBeHb) peaM30BaH TPUHIIMIT
MPeeMCTBEeHHOCTH B W3yuyeHUM Ouosiorvu, Gyarojapsi uemy B Hell TIpOCMAaTpPUBAeTCsl HAIpaBJIeHHOCTb Ha
pa3BUTHE 3HAHWH, CBA3aHHBIX C (HOPMHUPOBAHMEM E€CTECTBEHHO-HAyUHOIO MHPOBO33DPEHHS], I[eHHOCTHBIX
OpPHMEHTAL[Ui JIMUHOCTH, 3KOJIOTMUECKOTO MBbIIUIeHHs, TIPe/CTaBlIeHH O 370pOBOM o6pase »XW3HU U
Oepe>kHbIM ~OTHOIIIEHWEM K OKpyJKatoilleli TpupoAHOW cpezsie. I[losToMy Hapsily C HW3yuyeHHEM
0011[e010/IOTMUEeCKHUX TEOPHH, a TakkKe 3HAaHWK O CTPOEHWMH >KUBBIX CHCTEM pa3HOTO paHra U CYI[HOCTH
OCHOBHBIX ITPOTEKAOIIUX B HUX TPOL[ECCOB B MPOTrpamMMe 10 OGHOJIOrHH y/ie/IeHO BHUMaHKe UCTI0/Ib30BaHUI0
MOJIyUeHHbIX 3HAHWM B TIOBCEJHEBHOW >KM3HU [i/Is PpeIleHWs TPUKIAAHBIX 3a7iad, B TOM UHCJIe:
Npo(MUIAaKTUKH HaC/e[CTBEHHBIX 3a00/I€BaHUI uesloBeKa, MeJUKO-TeHEeTHUeCKOT0 KOHCY/IbTHUPOBAHHUS,
000CHOBaHMsI KOJIOTUYECKH I1e71eCO00pa3HOro TMOBeJEHUs B OKPY)KAIOIled TMPUPOAHON Cpefle, aHain3a
B/IMSTHUSL XO3SIMCTBEHHOM [IeATe/TbHOCTH Ue/I0BeKa Ha COCTOSIHUE MPUPO/HBIX U UCKYCCTBEHHBIX 9KOCHCTEM.
Ycunene BHMMaHWs K TIPUK/IQJHON HarpaB/ieHHOCTH yueOHOro rpeamera «BHOOrUs» MPOAUKTOBAHO
HeoOXOJUMOCThIO ObecrieueHusi yYC/IOBUH JIjIss pellleHss OJHOM W3 aKTyalbHbIX 3a7lau  IIKOJILHOTO
Ouosornueckoro obpa3oBaHuUsi, KOTOpas TIpe/riosaraer (GOpPMHpPOBAHHE Y OOYYaroIl[UXCsl CIIOCOOHOCTU
a/IaNTUPOBATLCS K U3MEHEHUSIM TMHAMWUYHO Pa3BHUBAIOIIIETOCS COBPEMEHHOTO MHUPA.

Buosiorust Ha ypoBHe cpefiHero obirjero obpa3oBaHUsi 3aHUMaeT BakHOe MecTo. OHa obecrieuriBaeT
(dopmupoBaHUe y 0OYyYarOIUXCs TPeCTaB/JIeHUM O HayyHOW KapTWHE MUpa, pacimpsieT W 00o0ijaer
3HaHUS O KMUBOU MPHUPO/e, €€ OTIUUNTE/TbHBIX TIPU3HAKaX — YPOBHEBOM OpraHM3al[iy U 3BOJTIOL[UH, CO3/aéT
yC/OBUSI [i/Isl: TIO3HAHUSI 3aKOHOB JKUBOW TPUPOJbI, (OpMUPOBaHUs (DyHKLMOHA/JBHONW TPAaMOTHOCTH,
HaBBIKOB 3/I0pOBOr0 U 6e30rmacHoro obpasa >KHU3HH, SKOJIOTMYeCKOTr0 MBILUIEHHS], LIEHHOCTHOTO OTHOLIeHHUsI
K KMBOU TIPHPO/ie U YeTIOBEKY.

Bosbiioe 3HaueHWe OMOJIOTHSI UMeeT TAaKyKe /I/Isi pellieHHs] BOCTIMTATe/IbHBIX U Pa3BUBAIOIUX 3a/au
cpesHero oOiiero o6pa3oBaHus, coupanu3anuy oOyuwarommxcs. V3yuenue Ouosoruu obecrieunBaeT
yC/ioBusi [Jis (POPMHUPOBaHUSI MHTE/IEKTYalbHbIX, KOMMYHHKALIMOHHBIX M MH(OPMaL[MOHHBIX HAaBbIKOB,
3CTETUUECKOW KY/bTYpbl, CIIOCOOCTBYET WHTErpaldyd OWOJOTMUeCKUX 3HAaHWM C TIPeZCTaBJEHUSIMU W3
IpYyTUX y4yeOHBIX TMpEJMEeTOB, B YAaCTHOCTH, (M3MKH, XUMHM U reorpaduu. Ha3BaHHbIE TOJIOKEHUS O
npegHa3HaueHUM yuyeOHoOro mnpeaMeTta «BHOMOTHS» COCTAaBWIM OCHOBY /11 OMpe/ie/ieHUsl TOAXOZ0B K
0TOOPY ¥ CTPYKTYPHUPOBAHUIO €T0 COZIep>KaHusl, IPe/ICTaB/IeHHOTO B TIpOrpaMMe 1o 6HO0JIOTHH.



OTtbop copepskanus yuebHOTO TipeaMeTta «brosiorusi» Ha 6a30BOM ypOBHe OCYIIECTB/IEH C TTO3ULUN
KYJIbTYPOCOOOpa3HOro IMO/X0/la, B COOTBETCTBUU C KOTOPBIM O0yuaromjuecst JOJ/DKHbI OCBOWTH 3HAHUSI U
yYMEHHs], 3HauuMble [ijii (OPMHUPOBAHUS OOIIel Ky/JbTypbl, OMNpEAENSIONIMe a/|[eKBaTHOE TIOBe/IeHUEe
ye/ioBeKa B OKPY)Karolllel MPUPOJHON cpesie, BOCTpeOOBaHHbIE B MOBCEIHEBHOW >KU3HU U TIPAKTHUECKOU
nesitenibHOCTH. Ocob0e MecTo B 3TOM CHCTeMe 3HaHWM 3aHUMAIOT 3JIEMEHThI CO/IEp)KaHMsl, KOTOPbIE CTy>KaT
OCHOBOU /i1 (hOPMHUPOBAHUsI TIPE/CTAB/IEHU O COBPEMEHHOW eCTeCTBEHHO-HAayYHOW KapTHHe Mupa U
L[eHHOCTHBIX OPUEHTALUSIX JIMUHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aIUK OUO/IOrHYecKoro 00pa3oBaHusl.

CTpyKTypUpOBaHUe Cofiep>kaHus yueOHOro MaTepuasa B rporpamme 1o OHOJIOrMM OCYIeCTBIIEHO C
YyUéTOM TIDHOPWUTETHOTO 3HAaueHWs 3HaHWK 00 OT/IMUMTEeNbHBIX OCOOEHHOCTSIX JXKMBOM TIPUPOJBI, O eé
YPOBHEBOI OpraHu3alid W 3BOJIIOLUU. B COOTBETCTBUM C 3TUM B CTPYKType yueGHOro mpeamMeTa
«buonorus» BelZeNeHbl crefyolue cofep)kaTenbHble JUHUM: «buonorus Kak Hayka. MeTo/bl HayuyHOTro
Mo3HaHUs», «K/eTka Kak Orosioruueckasi cucreMa», «OpraHu3M Kak OnoJiornyeckasi cicreMa», «CucreMa u
MHOT000pa3rie OpraHMu4ecKOro MHpa», «OBOJIOLMS >KUBOW TMPHUPOAB», «IKOCHCTEMBbI W TIPUCYIIVE UM
3aKOHOMEPHOCTH».

Llenb n3yuyeHus yuebHoro npegmera «brosiorusi» Ha 6a30BOM ypoBHe — OBJia/ieHre 00yYarolMMHUCs
3HAHUSIMH O CTPYKTYPHO-()YHKLIMOHANIBLHOW OpraHW3aliiy >KUBBIX CHCTEM Pa3HOTO pPaHTa U MpuobpeTeHHe
YMEHHIA UCII0/Ib30BaTh 3TH 3HAHUS [/Il TPAMOTHBIX JeMCTBUI B OTHOIIEHUU OOBEKTOB YKMBOU MPUPOALI U
peleHusi pa3/IMuHbIX KMU3HEHHBIX TPO0/IeM.

HocTtwkeHue 11esu u3yueHus yuebHoro rnpeameta «buosiorusi» Ha 6a30BoM ypoBHe oOecrieurBaeTcst
pellleHreM CJIeyIOIIMX 3a/au:

OoCBOeHMe OOyuaroIUMHUCS CHCTEMbl 3HAaHUM O OWOJIOTUYECKUX TEOpHUsX, YUeHMsX, 3aKOHax,
3aKOHOMEDHOCTSIX, TMIOTe3aX, MpaBWIaX, C/IYXKaIllMX OCHOBOM [y (OPMHUPOBaHMS TPeCTaBI€HUH O
€CTeCTBEHHO-HayuUHOW KapTHHe MHpa, O MeTo/laXx HAy4YHOTO TI03HAHUsl, CTPOEHHH, MHOroo0pasuu u
0COOEHHOCTSIX >KMBBIX CHCTEM pa3HOrO YPOBHsI OpPraHM3al[iH, BBIJAFOIIMUXCS OTKPBITHUSX W COBPEMEHHBIX
HCCIeJOBaHUAX B OHOJIOTUY;

¢opmrpoBaHyre y 00yuaromuxcsi 03HaBaTe/IbHbIX, UHTE/IEKTYalbHbIX ¥ TBOPUYECKHX CTIOCOOHOCTEH
B Tpoliecce aHajM3a JAHHBIX O MYTAX Pa3BUTHs B OMOJIOTMU HAyuyHbIX B3IVIJOB, WJeM M TIOAXO/0B K
M3yUeHUI0 >KMBBIX CCTEM pa3HOr'0 yPOBHS OpraHM3aliuy;

CTaHOBJIeHHWEe Yy 00yJarouuxcsi o01Iel Ky/IbTypbl, PyHKI[MOHATBHOW rPaAMOTHOCTH, pa3BUTHe YMeHUN
OOBSICHATL U OIIEHWBAaTh SIBJIEHUS] OKPY>KaloI[ero MUpa >KMBOM TPUPO/IbI HA OCHOBAHWM 3HAHWM W OITbITa,
TOJTyUeHHBIX TIPH U3yueHUr O10JI0THH;

dbopmupoBaHUe Yy 00yYarILUXCs YMeHWM HW/UTFOCTPUPOBaTh 3HaueHHe OHOJIOTMUecKUX 3HaHUM B
MPAKTUYECKOW  [IeSITeTbHOCTH  YesloBeKa, pa3BUTHM COBPEMEHHBIX MEJUIIMHCKUX TEeXHOJIOTHH U
arpoOMOTeXHOJIOTHIA;

BOCITUTaHWe YOEXKIEHHOCTM B  BO3MOXKHOCTH [I03HAHUSI  UEJIOBEKOM JKHUBOW  TPHUPO/BbI,
HeoOXOAMMOCTH Oepe)KHOTO OTHOLLIEeHHsI K Hel, COO/MofeHusT STUYeCKUX HOPM TIpM  TPOBe/leHUd
OMOI0TYeCKUX UCCIIeJ0BaHN;

0CO3HaHME 1[EHHOCTH OMOJIOTUUECKUX 3HAHWUM [I/Isl TIOBBIIIEHHST YPOBHS 3KOJIOTMUECKOW KY/IbTYPHI,
Ji71s1 pOpMUPOBaHUsI HAYYHOT'O MUPOBO33DEHHUSsI;

npyMeHeHUe TPUOOPeTEHHBIX 3HAHUW U YMeHUI B TIOBCEHEBHOU >XU3HU JIJIs1 OLIeHKU TI0C/IeJCTBUMA
CBOEH [1esITe/IbHOCTH TI0 OTHOLIEHHIO K OKpY)Karollell cpefie, COOCTBEHHOMY 3[]0POBbIO, 00OCHOBaHWE U
cobutro/ieHre Mep TIPOGUIaKTHUKY 3ab0sieBaHUM.



B cucreme cpesHero obiero obpasoBanusi «buomnorusi», uydyaeMasi Ha 6a30BOM YpOBHe, SIBJISIETCSI
00s13aTe/IbHBIM yUeOHBIM TIPeIMETOM, BXOASIIIUM B COCTaB NMpeAMeTHON 00/acTi «ECTecTBeHHO-HayUYHbIe
MIPeIMEThI».

st uzyuenus: 6ronornuu Ha 6a30BOM ypOBHe CpeiHero o6iiero oopa3oBaHusi OTBOAUTCS 68 UacoB: B
10 knacce — 34 yaca (1 yac B Hefienr0), B 11 knacce — 34 yaca (1 yac B HeJje/to).

COJEPXAHUE OBYYEHUSA

10 KJIACC
Tema 1. buosiorus Kak Hayka.

Buosorus kKak Hayka. CBsi3b OWO/JIOTMM C OOIECTBEHHBIMU, TEXHUUECKUMH W JIPYTHMU
eCTeCTBeHHbIMH HayKamH, ¢uiocodueid, 3TUKOM, 3CTETUKON W MpaBoM. Posib 6uosoruu B OpMUpPOBaHUU
COBpPEMEHHOW HayuHOU KapTHHBI MHpa. CrcTemMa OHOIOrMuecKux Hayk.

MeTozbl TO3HaHUS JKUBOW TpUpoJbl (HabmrofeHue, SKCIIepUMeHT, OIucaHWe, HW3MepeHue,
K/accudUKaiys, Mojie TMpOBaHKe, CTaTUCTHUeCKast 00paboTKa IaHHbBIX).

JdeMoHCTpanum:

[Hoptpetsl: Y. HapsuH, I'. Mengens, H. K. KonbLos, . YorcoH u @. Kpuk.

Tabnuiibl ¥ cxeMbl: «MeTo/ibl TTO3HAHUS )KUBOU TIPUPOZBI».

JIaGopaTopHbIe M MPpaKTHYeCKHe PadoThI:

[Tpaktryeckasi pabota Ne 1. «Vcrmonb3oBaHUe Pa3/TMUHBIX METOZOB TPU U3yYeHUH OMOIOrMuYecKux
00BEKTOBY.

Tema 2. JKuBble cUCTeMbI U UX OpraHu3aljus.

JKuBble cuctembl (OHOCHCTEMBI) KakK TIpeAMeT W3ydeHUs ouosoruu. OT/auuMe >XUBBIX CHUCTEM OT
HeopraH1uuecKou NprpoJpblL.

CroiicTBa OuocucTeM W ux pa3HooOpa3we. YPOBHM OpraHu3aluyd OHUOCHCTEM: MOJIEKY/ISIPHBIH,
KJ/IETOUHBIN, TKAaHEeBbIH, OpraHU3MEeHHBIN, MTOMY/ISI[MOHHO-BUI0BOM, 9KOCUCTEMHBIN (O0HOreolieHOTHUeCKU),
brochepHbIit.

JdeMoHCTpanum:

Tabnwiibl v cxeMbl: «OCHOBHBIE TIPU3HAKY KU3HW», « Y DOBHU OPraHU3alIdU >KUBOU TTPUPO/BI».

O6opyaoBanue: Moziesb MosieKybl JJHK.

Tema 3. XuMHueckui COCTaB U CTPOeHUe K/IeTKH.

XVMUYeCKU COCTaB KJIeTKU. XHMHUYECKHe 3J1eMeHThbl: MaKpO3JIeMeHThbl, MUKpo3/ieMeHThl. Boja u
MHHepa/bHbIe BellleCTBa.

@OyHKI[UM BOZBI U MUHepa/IbHBIX Bell[eCTB B KieTke. [Tofep>kaHre ocMOTHUeCKOro OasaHca.

Benku. CoctaB u crpoeHre OesKOB. AMHHOKHCIOTBI — MOHOMephl OenkoB. He3ameHumbie u
3aMeHMMble aMUHOKHWCJ/IOTBI. AMMHOKHUC/IOTHBIM COCTaB. YDOBHU CTPYKTYPbl O€/IKOBOW MOJIEKYJIbI
(mepBUuHasi, BTOpPWYHAsl, TPETUYHAs W UETBEPTHUYHAs CTPYKTypa). XWUMHUECKHe CBOMCTBAa OeJKOB.
Bbuonoruueckre QyHKLHN OeKOB.

depMeHTHI — OUOIOTHUeCKHe KaTanu3aTopbl. CTpoeHue (hepMeHTa: aKTUBHBIM 1IeHTP, CyOCTpaTHast
cnerpuuHocThb. KodepmenTsl. Butamunbl. OTiMums (pepMeHTOB OT HEOPraHWYeCKUX KaTaau3aToOpOB.

YrneBozpbl: MOHOCaXapH bl (T/IFOKO3a, prbo3a U ie30Kcupubo3a), ucaxapu/ibl (caxapo3a, 1akTo3a) U
rosiicaxapuzibl (Kpaxmars, TJIMKOTeH, 1e/ito/103a). bruonornueckre GyHKIUU YTI1€BO/OB.

Jlvruapl:  TpurMnepuasl, docommnuapl, crepouabl. ['MapoduibHO-THAPOGhOOHBIE CBOWMCTBA.
buonoruueckre GyHKUuM TunuoB. CpaBHeHUe YI/IeBO/IOB, Oe/TKOB U JIMMH/0B KaK NCTOYHUKOB SHEepTyu.

Hyxneunossle kucnotsl: [JHK 1 PHK. HykieoTubl — MOHOMepBI HYK/IEMHOBBIX KUC/IOT. CTpoeHue
u pyukiuu JHK. Ctpoenue u ¢pynkiuu PHK. Bugst PHK. AT®: cTrpoeHue U PyHKIWH.

Llutonorusi — Hayka O KieTke. KjeTouHasi Teopusi — pyuMep B3aUMOJeHCTBUSA WJeld U (akToB B
Hay4HOM 03HaHWU. MeTo/ibl U3yueHus KJIeTKU.

KneTka Kak 11esiocTHasi xxuBasi cucrema. OOIye pU3HAKK KIETOK: 3aMKHYyTasl Hapy)KHasi MeMOpaHa,
moJeky/bl [JIHK Kak reHeTHuecKui arrapar, CUcTemMa CUHTe3a Oesika.

TUMbI KJIEeTOK: 3yKapuoThdeckast U TipokapuoTudeckas. OCOOeHHOCTH CTPOeHHsT POKaPUOTHUECKOU
KieTku. KierouHass creHKa Oakrepuii. CTpoeHMe SyKapuOTHYeCKOW KeTku. OCHOBHbIE OTIMUUS
PaCTUTe/TbHOM, )KUBOTHOU U TPUOHOM KITETKH.




[ToBepXHOCTHbIE CTPYKTYpPbl K/JI€TOK — K/eTOYHas CTeHKa, TJIMKOKaIuKC, HuX (GyHKLUH.
[1na3matrueckasi MemOpaHa, eé cBoiicTBa M (GyHKUuM. LluToruiasma u eé opraHouzsl. OgHOMeMOpaHHbIE
opraHovgbl kietku: OIIC, ammapart ['ombmxu, n30coMbl. [lolyaBTOHOMHBIE OpPraHOW/bI  KJIETKU:
MHUTOXOHZPHUHU, TIacTUAbl. [IpoucxokaeHue MHUTOXOHAPHWNA U TiacTH. Buzabl tuactuza. HememOpaHHBIE
OpraHoOU/IbI KJIeTKU: pUO0COMBI, KIIeTOUHBIN IIeHTD, L{eHTPUO/IUA, PeCHUUKH, >KI'YTUKU. DYHKIMA OPraHOU/I0B
K/1eTKU. BkiroueHus.

S11po — pery/sITOpHBIN LeHTp KiaeTku. CTpoeHUe sifipa: sifiepHast 000/10uKa, Kapyoryjia3ma, XpOMaTHH,
SZIPBILLKO. XPOMOCOMBI.

TpaHCIopT BelecTB B K/IeTKe.

JleMoHCTpaLnum:

[Moptpetsl: A. JleBenryk, P.T'yk, T.IIBanH, M. llneiineH, P.Bupxos, [Ix. YorcoH, ®.Kpuk,
M. Yunkuuc, P. ®pauknus, K. M. bap.

[luarpammibl: «PacripeieieHre XMMHYECKUX 3/1EMEHTOB B HEXMBOW TpUpoze», «PacmpejeneHue
XUMHUYECKUX 3JIEMEHTOB B )KUBOU MPUPOIe».

Tabnuubl u cxewmbl: «[leproanyeckast Tabauiia XUMUYECKUX 371eMeHTOB», «CTpOeHHe MOJIeKYIIbI
BO/bI», «buocuHTe3 Oenka», «CTpoeHue Mosekynbl Oenka», «CtpoeHue ¢depmeHTa», «HykienHoBbIe
kuciotel. [THK», «Ctpoenue wmonekynbsl AT®», «CTpoeHue >5yKapuOTUUeCKOW KieTKW», «CTpoeHUe
JKUBOTHOM KJIeTKW», «CTpoeHHe pacTUTe/NbHOW KiaeTKu», «CTpoeHue NpOKapuOTUYeCKOW KIIeTKWU»,
«CTpoenue spa KIeTKW», «YTIeBOAb», «JIUTHIbD».

ObopyzoBaHKe: CBeTOBOM MHMKPOCKOI, 000py/j0BaHUe AJisi TIPOBe/ieHus HaOJIoeHui, N3MepeHuH,
9KCTIepUMEHTOB, MUKPOIIPerapaThl PACTUTETBHBIX, )KUBOTHBIX U OaKTepHaTbHbIX KIeTOK.

JIabopaTopHbIe U MPaKTHYECKHe PaboThI:

JlabopatopHasi pabora Ne 1. «M3yueHue KaTalMTHUYeCKON aKTMBHOCTU (hepMeHTOB (Ha IpUMepe
aMuJjia3bl UM KaTasasbl)».

JlabopatopHasi pabota Ne 2. «/3ydyeHue CTpOeHUs KIETOK pacTeHWH, KMBOTHBIX U OakTepuil 1oj
MHKDPOCKOIIOM Ha TOTOBBIX MUKDOIIperapaTax v UX OMUCAHUEe».

Tema 4. ) KusneesaTeIbHOCTh K/I€TKH.

OOmeH BemecTB, Wid MeTabomm3M. AccuMunsius (TU1acTUYeCKWid OOMeH) W TUCCUMUIISILIUS
(oHepreTHueckuii 0OMeH) — JBe CTOPOHBI €JIWHOTO Ipollecca MeTabosM3Ma. Pojib 3aKOHOB COXpaHeHUs
BeIeCTB U SHEPTryy B MOHUMAHUH MeTabomM3Ma.

Tumel oOMeHa BelecTB: aBTOTPOGHBIA U TeTepoTpodHbIM. Posib GepMeHTOB B 0OMeHe BeIecTB U
TpeBpalleHUH SHePryy B KJIeTKe.

®otocuHTe3. CBeToBasi U TeMHOBasi (a3bl oTrocuHTe3a. Peakiu ¢orocrHTe3a. Ih(HeKTHBHOCT
¢dorocuHTe3a. 3HaueHre (POTOCHMHTe3a /s XKU3HU Ha 3emsie. BiusiHMe ycnoBuil cpefibl Ha (POTOCUMHTE3 U
CTI0COOBI TIOBBIILIEHUS €r0 TIPOAYKTUBHOCTH Y KY/JIbTYPHBIX paCTeHHH.

XeMocuHTe3. XeMOCHHTe3upytole 6akTepun. 3HaueHre XeMOCHHTe3a Ji/Isl KU3HU Ha 3emiie.

OHepreTuueckuii 0oOMeH B KieTKe. PaciieryieHue BeIeCcTB, Bbijle/leHHe W aKKyMY/IMpPOBaHHeE
JHEPrHU B KJIeTKe. JTarbl SHepreTueckoro obmeHa. I'mmkomu3. BpokeHwe u ero Buapl. KuiciopogHoe
OKHC/IeHWe, WM KieTouHoe JbixaHue. OxkuciurenbHoe — dochopunvpoBanue.  O(PpHeKTUBHOCTD
JHEPreTUYecKoro ooOMeHa.

Peakiiuu MaTpUUHOro cuHTe3a. ['eHeThueckass uHbopmaims u JJHK. Peanusaiysi reHeThuecKoi
vHbopMaliy B KieTke. ['eHeTHUeCKUi KO/ U ero cBoicTBa. TpaHCKpUMIUS — MaTpuuHbiii cuHTe3 PHK.
Tpancisiiusi — 6uocuHTe3 6enka. JTarbl TpaHCSOWHA. KoaupoBaHWe aMMHOKUCIOT. Pomb pubocom B
buocuHTe3e Oernka.

HekneTtounble ¢opMmbl Xu3HM — BUpyChl. Vctopusi oTkpeitus BupycoB (/. W. ViBaHOBCKuUIA).
OcobeHHOCTH CTPOeHUsT U >KU3HEHHOTO I[UK/a BUPYCoB. bakrepuocdaru. Bone3nu pacteHwid, >KUBOTHBIX U
ye/ioBeKa, BbI3bIBaeMble BUpycamMH. Bupyc nmmyHozedwuimra yenoBeka (BMY) — Bo3byautens CIIW/a.
OOparHasi TpaHCKpWIIWs, peBepraa W UHTerpas3a. IIpoduiakThKa pacripoCTpaHeHUsi BUPYCHBIX
3aboeBaHuUM.

JleMoHCTpaLnum:

HoptpeTtsi: H. K. Konbiios, [. Y. IBaHoBckuii, K. A. Tumupsizes.

Tabmunpl 1 cxembl: «Tunbl THTaHUs», «Metabonmusm», «MUTOXOHAPHS», «ODHEPreTHYecKuit
obmeH», «Xmoporiact», «PortocuHTe3», «Ctpoenne JHK», «CtpoeHue W (yHKLMOHWDOBaHWE TreHa»,
«CuHre3 Oenka», «['eHeTuueckuii Kon», «Bupycel», «baktepuodarun», «CTpoeHHe U >KU3HEHHbINA LUK
Bupyca CIT1/a, 6akTepuodara», «Perumkarust JHK».




OO6opyoBanue: Mozieu-anruiiKaun «Yapoenve [JHK w TpaHckpurius», «buocuHTe3 Oeska»,
«CTpoeHue Ki1eTKu», Mogesb CTpyKTypbl JTHK.

Tema 5. Pa3MHOXXeHUe M UHUBH/ya/IbHOE pa3BUTHE OPraHU3MOB.

KneTouHbId LUK/, WK XKU3HEHHbIN LUK/ KieTKU. VIHTepdasa u mutos. IIpoiiecchl, mpoTeKatoiue B
uHTepdaze. Pernnukanus — peakiusi MatpuuHoro cuHTe3a [JHK. CrpoeHune XxpomocoM. XpPOMOCOMHBIN
Habop — KapuoTurl. [IWIJIOWAHBIA W raryIouJHBIA XPOMOCOMHbBIe Habopbl. XpoMaTHel. [luTo/oruueckue
OCHOBBI Pa3MHOKeHUsI U MHJVBU/1ya/IbHOT'O Pa3BUTHSI OPraHHW3MOB.

Henenue knetku — Muto3. Ctaguu mMurto3a. [Iporeccel, TpouCxosinure Ha pa3HbIX CTaZUsAX MUTO3A.
Bbronoruueckrii CMbIC/T MUTO3a.

[TporpamMmMupyemasi rubesib KJIeTKH — arionTo3.

@®opMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe U 1osioBoe. Buzibl 6eCriosioro pa3MHOXKeHHsT: [ie/ieHre
Ha/IBoe, TIOUYKOBaHWE OJIHO- W MHOTOK/JIETOUHBIX, CIIOPOOOpa3oBaHWe, BETeTaTUBHOE pa3MHOKEHHUE.
VckyccTBeHHOe KIIOHMpPOBaHKe OPraHrM3MOB, ero 3HaueHue JJisl CeJIeKLUU.

[TonoBoe pa3MHO)KeHUE, ero OTIUUMS OT OeCrosoro.

Metio3. Ctaauu metiosa. IIpoljecchl, mpoucxo/siiyde Ha cTaausx meiios3a. [ToBeseHre XpoMocoM B
Metio3e. Kpoccunrosep. bronornuecknii CMbIC M 3HaUeHMe Meko3sa.

['ameToreHe3 — mpotiecc 0Opa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10/I0BBIE JKe/e3bl: CeMeHHUKU
u siuuHuKd. OOpa3oBaHWe W pa3BUTHE TI0JIOBBIX KJ/I€TOK — rameT (CrepMaTO30Mjl, SIMIIeK/IeTKa) —
criepMatoreHe3 U oBoreHe3. OcoOeHHOCTH CTPOeHHs SIUIEK/IeTOK M CriepMaTto30ouzioB. Orio/oTBOpeHwue.
[TapTeHoreHes.

WHauBuayanbHOoe pasBuTHe (OHTOTeHe3). OMOpHOHanbHOe pa3Butve (3MOpHoreHe3). OTaribl
SMOPUOHA/ILHOTO Pa3BUTHSI Yy TI03BOHOUHBIX JKMBOTHBIX: [JpO0JiIeHHe, TaCTPYJsliys, OpraHoreHes.
[MTocTambproHanbHOe pa3BuTHe. TUITBI TOCTIMOPUOHA/IBHOTO Pa3BUTHS: MPSIMOE, HeTIpsiMoe (JIMYMHOUHOE).
BnusiHue cpezibl Ha pa3BUTHE OPraHU3MOB, (haKTOPhI, CIIOCOOHBIE BHI3bIBATH BPOXK/IEHHBIE YPO/ICTBA.

Poct v pa3BuTHe pacteHU. OHTOreHe3 1{BeTKOBOT0 pacTeHUsl: CTPOeHUe CeMeHU, CTaJul Pa3BUTHUSI.

JleMoHCTpaLum:

Tabnuiibl v cxeMbl: «@OpMbI pa3MHOXKEHHSI OPraHU3MOB», «/IBOIfHOE OTIJIOZOTBOPEHME Y 1[BETKOBBIX
pacTeHHii», «BereTaTuBHOe Pa3MHOXKEHUE PaCTeHUM», «/leneHue KieTKu OakTepuii», « CTpoeHMe MOTOBBIX
K/1eTOK», «CTpoeHHe XpOMOCOMbI», «KieTouHblii LMKM», «Perumkaiusa OHK», «Mwuto3», «Metio3»,
«IIpsiMoe 1 HempsiMoOe pasBUTHEe», «l'ameToreHes y MJIEKOIUTAIOLIUX U 4YesloBeKa», «OCHOBHbIE CTajuu
OHTOreHe3a».

OO6opy10BaHKe: MUKPOCKOIT, MUKpOTperiapaThl «CriepMaTo30U/bl MIIEKOITUTAIOIIET0», «SIHIIeKIeTKa
MJIeKomnuTaroLero», «KaprokrHes B KieTKax KOpellKa JIyKa», MarHUTHas MOJe/b-arrikarus «/leneHve
KJIeTKu», Mozienb [JHK, Mozens MetadasHol XpOMOCOMBI.

JlabopaTopHbIe U MPAKTHYeCKHe PadoThI:

JlabopatopHasi pabota Ne 3. «HabsrozieHre MuTO3a B K/IeTKaX KOHUMKA KOPeIlKa JIyKa Ha TOTOBBIX
MUKpOIIperaparax».

JlabopatopHasi pabota Ne 4. «/3yueHre CTPOeHHsI TIOJIOBLIX KI€TOK Ha TOTOBBIX MUKpOTIperapaTax».
Tema 6. Hac/iegCcTBeHHOCTh U U3MEHYHUBOCTh OPraHu3MoOB.

ITpeameT W 3afiauv reHeTUKU. VICTOpus pa3BUTHUS TeHETHUKU. POjb LIUTOJIOTUM U SMOPHOIOTUN B
CTAaHOBJIEHWM TeHeTHKU. BKiaZ pPOCCHMMCKUX U 3apyOeXHbIX YUYEéHbIX B pa3BUTHe TeHETHKH. MeTo/bl
reHeTUKU  (TMOpHUIO/IOTUYECKU,  I[UTOT€HETHUECKUH,  MOJIEKY/ISPHO-TeHeThueckuii).  OCHOBHbIE
reHeThuecKre TOHATHs. ['eHeTHYecKasi CUMBOJIMKA, UCTIO/Ib3yeMasi B CXeMaX CKpelUBaHUM.

3aKOHOMEPHOCTH Hac/Ie[lIoBaHUsI TPU3HAKOB, yCTaHOB/eHHble ['. MeHzaenem. MoHorubpugHoe
CKpell[iBaHMe. 3aKOH equHOO0Opa3us rMOpuUioB TepBOro TOKosieHus. [IpaBuio JOMUHUPOBaHUs. 3aKOH
pacleryieHus TIPU3HAKOB. ['urore3a ynucToTel rameT. [1o1HOe U HeroIHOe JOMUHUPOBaHKe.

JurnbpuiHoe CKpelljBaHWe. 3aKOH He3aBUCHMOTO Hacjie/loBaHUs TIPU3HAKOB. LluToreHeTHueckue
OCHOBBI IUTMOPU/IHOTO CKpel[UBaHus. AHaM3UPYIOIlee CKpeluBaHue. VIcronb30BaHue aHaTU3UPYHOLIero
CKpeIIMBaHUS JIJIs1 OTIpe/iesieHusi TeHOTHIa 0COOU.

CueryieHHOe Hac/ieJoBaHWe TpU3HaKoB. Pabora T.MopraHa 1o cCreryieHHOMY Hac/eJOBaHHIO
reHoB. Hapy1ieHue crernieHust TeHOB B pe3yJ/ibTaTe KpOCCUHIOBepa.

XpOMOCOMHasi TeOpusi HaCJIeJCTBEHHOCTH. ['eHeTHUeCKre KapThl.

l'enetTuka mosa. XpOMOCOMHOe Orpeje/ieHre Ti0ja. AyTOCOMbI U T0JIOBblE XPOMOCOMBI.
['omorameTHbIe ¥ reTeporaMeTHble OpraHvM3Mbl. HacsiejoBaHue TIPU3HAKOB, CLIETIJIEHHBIX C TTOJIOM.




V3meHunBOCTb. Byl HM3MEHUMBOCTH: HeHac/le/[CTBeHHass W HacieACcTBeHHass. Posmb cpefpl B
HeHac/1e/[CTBeHHONW WM3MEeHUMBOCTU. XapaKTepHUCTHUKa MOAW(MUKALIMOHHOW W3MEeHUMBOCTU. BapualjioHHBIM
PS4, ¥ BapualMoHHas KpuBas. Hopma peakiyy rpusHaka. KommuecTBeHHble ¥ KaueCTBEHHbIe [PU3HAKU U UX
HOpMa peakiuu. CBoiCTBa MOAU(PUKAITMOHHON U3MEHUUBOCTH.

HacrnesicTBeHHasl, UM TeHOTUITMUECKasi, M3MeHUMBOCTb. KoMOMHATHBHAsE M3MEeHUMBOCTh. Melio3 1
MOJIOBOM  TIpOIlecC — OCHOBAa KOMOWHATUBHOW  W3MEHUMBOCTH. MyTal[MOHHash W3MEHUHUBOCTb.
Knaccudukanysi MyTauuyii: reHHble, XpOMOCOMHBIE, TeHOMHbIe. YacToTa ¥ MPUYKMHBI MyTaluii. MyTareHHbIe
(hbakTOpbI. 3aKOH TOMOJIOTHUYECKUX PSiIOB B Hac/ieCcTBeHHOU n3MeHunBoctu H. . BaBuioga.

BHesiepHast Hac/1eICTBEHHOCTb M U3MEHUHUBOCTb.

l'enetvka uyenoBeka. Kapuorun uesioBeka. (OCHOBHble MeTOJbl TE€HETHMKM  YesloBeKa:
reHeaJloTHUeCcKri, ONM3HEIOBbIM, IUTOT€HEeTHUeCKUM, OMOXMMHWUECKHM, MOJIeKY/IIPHO-TeHeTHUeCKUH.
CoBpeMeHHOe oripe/ie/ieHre reHOTUIa: TI0JTHOTeHOMHOe CeKBeHUPOBaHWe, TeHOTUITMPOBaHUe, B TOM UuCJie C
nomortrpio T111P-ananm3a. HacnencTBeHHble 3a007eBaHMsS 4Ue/iOBeKa: TreHHble 0osie3HH, 00/ie3HU C
HaCJ/Ie[ICTBEHHOW TIPeJpacroioXKeHHOCTbI0, XPOMOCOMHbBIe 0Oose3Hu. ComaThyecKue U TeHepaTUBHbIE
myTaii. CTBOJIOBbIe K/IeTKH. [IpUHLUIIBI 370pOBOr0 OOpasa >KU3HU, AMArHOCTHKH, MPO(UIAKTUKH U
JleUeHHs] TeHeTUYeCKUX Oosie3Hel. MeqUKO-reHeTHUeCKOe KOHCYJbTHpOBaHMe. 3HaueHue MeJUIIMHCKON
reHeTHKU B Mpe/IOTBPAllleHNH U JieueHUH TeHeTUUeCKrX 3a00/ieBaHu ueoBekKa.

JleMoHCTpaLum:

[optpeTtsl: I'. Mengens, T. MopraH, I'. ge ®pus, C. C. YetBepukos, H. B. TumodeeB-PecoBckui,
H. 1. BaBusnos.

Tabsuiel U cxembl: «MOHOTHOPU/HOE CKpeIlBaHWe W ero IJUTOreHeTHUYecKasi OCHOBa», «3aKOH
paciiieriJieHUsI ¥ ero LIUTOreHeTHUecKasi OCHOBa», «3aKOH UMCTOThI TaMeT», «JurubpuiHoe CKpelvBaHUe»,
«Iurosornueckre OCHOBBI AUTHOPUAHOTO CKpeIl[UBaHUs», «Melo3», «B3auMozeicTBre aljie/IbHbIX
reHoB», «['eHeThuyecKre KapThl PAaCTeHWM, >KUBOTHBIX U 4Ye/ioBeKa», «['eHeTuKa mosa», «3aKOHOMEPHOCTH
HacJ/ie/IoBaHusl, CLIEMJIEHHOTO C MoJioM», «KapuOTUMbI Ye/ioBeKa U >KMBOTHBIX», «BUJbl U3MEHUMBOCTU»,
«MopaudukaiioHHasi W3MeHUHMBOCThb», «HacyenoBaHue pe3yc-pakTopa», «['eHeTWKa TpYIl KpPOBU»,
«MyTalrOHHasA U3MEHUUBOCTbY.

OG6opyi0BaHKE: MO/Ie/TU-ATTIIUKALIAN «MoHorubpuHoe CKpelLLBaHue», «HenosHoe
JIOMHUHHUPOBaHUEe», «[IUruOpuiHOe CKpelluBaHue», «[IepeKpécT XpoMOoCoM», MUKPOCKOIT 1 MHUKPOIIperiapat
«[Ipo3oduna» (HopMa, MyTaluu GOPMbI KPbUTLEB M OKPACKHU TeJia), Tepbapuii «I'0pox MoCeBHOM».

JlabopaTopHbIe U MPAaKTHYeCKHe PadoThI:

JlabopatopHasi pab6ora Ne5. «/3yueHue pe3y/JbTaTOB MOHOTUOPHUAHOTO W JUTHOPHAHOTO
CKpelllMBaHus y 1p030(UsIbl Ha TOTOBBIX MUKpOIIperapaTax».

JlabopatopHasi pa6ota Ne6. «lM3yueHre MOAUPUKALIMOHHON W3MEHUMBOCTH, ITOCTPOEHHE
BapHal[MOHHOTO Psi/ia U BapUalL[MOHHON KPUBOW».

JlabopatopHasi pabota Ne 7. « AHa/IU3 MyTarvid y Apo30(usibl Ha TOTOBBIX MUKPOIIperapaTax».

ITpakTrueckast pabota Ne 2. «CocTaB/ieHHe W aHa/IM3 POZIOCTIOBHBIX Ue/IOBEKa».

Tema 7. CeneKijusi opranu3MoB. OCHOBBI OMOTeXHO/IOTHH.

CenlekUMsi Kak HayKa M MpoLiecC. 3apoXkeHue celleKIUu U JomMectrkauus. Yuenue H. V. BaBunoBa
0 1[eHTpax MPOUCXOXK/EHHUSI U MHOT000pa3usi Ky/JIbTYPHbIX pacTeHUH. L[eHTpbl POUCXOXKAEHUS JOMAITHUX
JKUBOTHBIX. COPT, MOpPO/ia, LITAMM.

CoBpeMeHHbIe METO/Ibl CeJIeKIIUA. MaCcCOBbIN U UHIUBH/Iya/IbHbIA OTOOPBI B CEJIEKI[UU PACTEHUH U
>KUBOTHBIX. OlleHKa 3KcTepbepa. bM3KOpO/ACTBEHHOE CKpelljiBaHWe — WHOpuguHr. Yucras JUHMS.
CKpellliBaHWe YHUCTbIX JMHUK. ['eTepo3uc, Wi rubpuaHasi cwia. HepoacTBeHHOe CKpelMBaHWe —
ayropuauar. OtpanéHHass TUOpUAM3alus W e€ ycrexu. VICKyCCTBeHHBbIM MyTareHe3 W IOJydeHue
MOMIVIONOB. [JOCTH>KeHUs ceNleKLMH pPaCTeHUH, >)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosiorvsg  Kak ~ OTpacib  MNPOUW3BOJACTBA. ['eHHass  WH)KeHepus. JTarbl  CO3[JaHUS
pekom6OuHanTHOW JIHK ¥ TpaHcreHHBIX OpraHu3MoB. KietouHasi wiHkeHepus. KieTouHble KYJIbTYpBI.
MUKpOK/IOHa/IBbHOE pa3MHOJKeHHe pacTeHuH. KionupoBanue BbICOKOITPO/IYKTUBHBIX
CeJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. JKOJIOTHYEeCKWe W 3Thueckwe mpobsembl. I'MO — reHeTHuyecku
MO/M(ULIMPOBAHHbIE OPTaHU3MBI.

JeMoHCTpaiuu:

[Toptpetsl: H. 1. Basusnos, 1. B. Muuypus, I'. [I. Kaprieuenko, M. @. I1BaHoOB.

Tabnuiibl ¥ cxembl: KapTa «L[eHTpbl MPOMCXOXKAEHUST U MHOTroo0Opasust Ky/JIbTYpPHBIX PaCTeHHI»,
«[Topogpl  TOMAITHUX >KUBOTHBIX», «CopTa Ky/JbTypHBIX pacTeHui», «OTpanéHHas TUOpUAM3ALUs»,




«Pabotel akagemuka M. @.lBaHoBa», «Ilomumionaus», «OO0BEKThI OHOTexHOMOrMW», «KieTouHble
KYJIbTYPbI Y KJIOHUPOBaHUe», « KOHCTpyHpOBaHUe U MePeHOC FeHOB, XPOMOCOM».

Ob6opyoBaHKe: MY/SDKA TIJIOAOB U KOPHETUIONOB AUKUX ()OPM M KYJBTYDPHBIX COPTOB pacTeHUH,
repbapuii «CelbCKOXO035IHCTBEHHbIE PACTEHUS».

JlabopaTopHbIe U MPAaKTHYeCKHe PadoThI:

OKckypcusi «OCHOBHbIE METOAbl M [OCTHXKEHMsl CeJIeKL[MM pacTeHUM U >KUMBOTHBIX (Ha
CeIeKLIMOHHYI0 CTaHLUIO, T/IeMeHHYH0 ¢epMy, COPTOUCIIbITaTeNbHbIM y4yacTOK, B TEIUIMYHOE XO3SIHCTBO,
nabopaTopuI0 arpOyHUBEPCUTETA WJTH HAyUHOTO 1[eHTPa)».

11 K/TIACC

Tema 1. DBo/IIOIMOHHAA 0HO0/IOTHA.

[TpenochbIIKM BO3HUKHOBEHHUsI 3BOJIIOLIMOHHOM TeOpud. OBOJIIOLIMOHHAs Teopvsi U eé MeCcTo B
ouosioruu. BiusiHre 3BOTFOIIMOHHON TEOPUH Ha Pa3BUTHE OHMOJIOTHH U IPYTUX HayK.

CeuzietenibcTBa 3BOMIOLMU. [laneoHTonornyeckye: mMocC/ae[0BaTeNIbHOCTb I0SIBJIEHHWS BUJOB B
TaJIeOHTOJIOTMUECKOM JIeTOMNNCH, repexo/iHble opMbl. Buoreorpaguueckue: cxofCTBO U pasnuuue (ayH U
(bs10p MaTepruKOB U OCTPOBOB.

OMOpHOIOrUUeckre: CXOJACTBA Y pas3vMudsi SMODHUOHOB pa3HBIX BHJOB  T03BOHOYHBIX.
CpaBHUTe/ILHO-aHaTOMUYeCKHe: TOMOJIOTMYHbIe, AaHa/JIOTUYHble, pYyJWMeHTapHble OpraHbl, aTaBU3MBI.
Moneky/isipHO-OMOXMMHUYeCKHe: CXOJCTBO MeXaHHW3MOB HAC/Ie[CTBEHHOCTH W OCHOBHBIX MeTabo/IMUecKux
MyTel y BCeX OpraHru3MoB.

OBosmouroHHas Teopusi U. lapBuHa. [1peAnockiKM BOSHUKHOBEHUSI JlapBUHU3Ma. JIBMXKYIl[He CUJIbI
3BOMIIOIMU  BUJOB 10 [lapBuHY (M30BITOUHOE pa3MHOXKeHWe TIpU OrpPaHUYEeHHOCTH PpecypCoB,
Heorpe/ieNIéHHast U3MEHYMBOCTh, O0pb0a 3a CyIiecTBOBaHMe, eCTeCTBEHHBIN 0TOOP).

CuHTteTtnueckasi Teopus 3BostoLuu (CTO) 1 eé 0CHOBHBIE T0JI0XKEeHUS.

MukposBosonus. [Tony/isiys Kak eJuHULA BU/Ia U SBOJTIOLUH.

HOewxkyiue cuibl  ((pakToOpbl) 3SBOJIOLMU  BUIOB B TIpupoje. MyTalMOHHBIM Tpoliecc U
KOMOWHATHBHAsI U3MEHUMBOCTD. [TOMy/ISIIIMOHHBIE BOTHBI U Aipeiid reHoB. M30/511st 1 MUTpalLiysl.

EcTecTBeHHBIN 0TOOP — HAMNPaB/ISIONUHN (GaKTOp 3BOJOLKH. DOPMBI eCTeCTBEHHOTO 0TOOpa.

[TpucriocobeHHOCTb OpPraHW3MOB KakK pe3yJsibTaT SBOMIIOLMU. [IpuMepsl TpUCIIOCOOIeHU Y
opraHu3mMoB. ApoMop§o03bl U UH0aarTalum.

Buz u Buzoobpa3oBanue. Kputepun Buga. OcHOBHBIe JOpPMBI BHI000pa30BaHuUsT: reorpauueckoe,
5KOJIOTUYeCcKoe.

MakposBomoriusi.  Popmbl  3BoOJIIOLIMK:  (PUsleTUUeCKas,  UBepPreHTHasi, KOHBepreHTHas,
napasuiesibHasi. HeobpaTMoCThb 3BOMIOLUN.

[TpoucxoxzeHre OT HecnelMalvu3vpOBaHHbIX TNpefKoB. [Iporpeccupyroljasi —crieLanu3anusl.
ApaniTuBHas paguarys.

JleMoHCTpaLum:

Hoptpetsl: K. JIunnen, K. B. Jlamapk, Y. lapeun, B. O. KoaneBckuii, K. M. bap, 3. I'ekke/ib,
®. Mrosnep, A. H. CeBepLios.

Tabnuibl ¥ cxembl: «Pa3BUTHe oOpraHMuUecKoro Mupa Ha 3emye», «3apOAbIld TI03BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «®opMbl 00peObI 3a cyllecTBoBaHue», «EcTecTBeHHbIM 0TOOpY,
«MHoroobpasue COpPTOB pacTeHHil», «MHoroobpasue MopoJ, XUBOTHBIX», «Ilomymnsumn», «MyTarjoHHast
HM3MEHUUBOCTb», «Apomopdo3bl», «Mauoaganranmm», «OOijas gereHepanys», «JIBWKYIIMe —CHIbI
sBosoMn», «Kapra-cxema wapmipyTta myreinectBusi Y. [lapuHa», «boppba 3a CyljecTBOBaHHe»,
«[TpucrocobeHHOCTb ~ OpraHu3MoB»,  «['eorpaduueckoe  BHJ000pa3oBaHUEe»,  «IKOJIOTHUYECKOE
BU/I000pa30BaHUe».

ObopynoBaHMe: KOJIEKIUS HAaCEKOMBIX C Pa3/IMYHbIMK THUIIAMU OKpPAacku, Habop TJIO/I0B M CeMsiH,
Kosiekiusi «[IpyMepbl 3allUTHBIX TPUCTIOCOO/IEHUM Y KUBOTHBIX», Mofie/b «OCHOBHbIe HarpaB/eHUS
9BOJTIOIMM», 00BEMHasE Moiesib «CTpOeHHe r0JIOBHOTO MO3Ta TTO3BOHOUHBIX».

Buoreorpaduyeckasi kapra Mupa, KoJuleKLusi «@POpMbl COXPaHHOCTH MCKOMAeMbIX >KUBOTHBIX U
pacTeHUl», MoZeb anmvkanus «[lepekpéct xpomocom», BiakKHble Mperaparsbl «Pa3BuTre HaCEKOMOTro»,
«Pa3Butue nATyIIKM», MUKpoIipenapar «/po3oduna» (HopMa, MyTaluy hopMbl KPbUIbEB U OKPACKH TeJa).

JIabopaTopHbIe U MPaKTHYeCKHe paboThI:

JTaboparopHast pabota Ne 1. «CpaBHeHHe BHOB 110 MOPGhOJIOTHYECKOMY KPHUTEPHIO».




JlaboparopHasi pabora Ne 2. «OmnwmcaHue TPUCIIOCOOIEHHOCTH OpraHW3Ma W eé OTHOCHUTE/IbHOTO
XapakTepa».

Tema 2. Bo3HUKHOBeHHUe U pPa3BUTHE XU3HHU Ha 3eMie.

[loHayuHble Tpe/CcTaBleHUsI O 3apOJKAEHUH >KW3HU. HayuHble rMrnoTe3bl BOSHUKHOBEHUS JKHM3HM Ha
3emsie: abroreHes v MaHCrepMusi. XMMUYecKast 3BOJTIOLIMS. AOHUOTeHHbIN CUHTe3 OpraHuueCKHX BelecTB U3
HeopraHuueckrx. OKCIlepUMeHTasbHOe TOATBepXK/AeHHe XWMUYeCcKO »5BoJoLuM. HauasnbHble 3Tarbl
Ouosornueckoit 3BostoruM. ['wmoresa PHK-mupa. ®opmupoBaHue MeMOpPaHHBIX CTPYKTYyp W
BO3HUKHOBEHHeE TPOTOK/IeTKU. [lepBble KIeTKU U UX IBOJIIOLMSA. POPMUPOBAaHKE OCHOBHBIX T'PYTII >KHUBbBIX
OpraHU3MOB.

Pa3BuTure xu3HU Ha 3emsie MO 3paM U mnepuojaMm. Karapxeii. Apxelickas U TPOTepO30MCKast 3pPbl.
[Taneo3oiickass 3pa W €€ TIepUOABL: KeMOpPUHCKWM, Op/JOBUKCKUM, CHUTYPUMCKUH, JIEeBOHCKHH,
KaMeHHOYT0JIbHBIU, TePMCKUM.

Me30301icKasi 3pa U eé Tiepuo/ibl: TPUACOBbIN, FOPCKUM, MeJIOBOMA.

KaitHo30licKasi 5pa U eé repuo/ibl: NaieoreHOBbIM, HEOTeHOBBIM, AHTPOMOT€HOBBIM.

XapakTepucTUKa KaumaTa M reojiornyeckux mporeccoB. (OCHOBHbIE 3Tambl  3BOJHOLUU
pPaCTUTENBHOTO U JKUBOTHOrO Mupa. ApoMop¢o3bl y pacTeHWd U >KUBOTHBIX. [losiBieHue, pacLBeT U
BbIMUPaHHe TPy )KUBbIX OPraHU3MOB.

CucremMa OpraHMYecKOro Mvpa Kak OTpa’keHue 3BOJItoLMU. OCHOBHbIE CHCTeMaTHUecKue TPYIIIbI
OpraHu3MOB.

OBoJIIOLMST YesioBeKa. AHTPOMNOJOrvsl Kak Hayka. Pa3BuTue TMpeJCTaB/leHUA O TPOUCXOXKIEHUH
yesioBeKa. MeToAbl u3yueHMs aHTporioreHe3a. CXOACTBa W pa3/iduMsi uYejoBeKAa M JKUBOTHBIX.
CucTremaTtrueckoe oJjio’keHue yeyioBeka.

HOewxkyime cuibl (dhakTopbl) aHTporioreHe3a. HacneicTBeHHasi M3MEHUMBOCTb W eCTeCTBEHHBIN
ot6op. Ob1iecTBeHHBINM 00pa3 >KU3HH, U3TOTOB/IEHUE OPYAWN TPY/a, MBIIIIEHNE, PeUb.

OcHOBHbIE CTa[IMM M BETBU 3BOJIIOLIMK YesiOBeKa: aBCTpajonuTeku, YenoBek ymesbiid, YernoBek
npsiMoxosiuid, YesnoBek HeaHzepTanbckuid, YemoBek pa3yMHbId. Haxo[Ku MCKOMaeMbIX OCTaTKOB, BpeMsi
CylIleCTBOBaHMsI, 00/1aCTh pacrpocTpaHeHusi, 06EM roJIOBHOTO MO3Ta, 00pa3 XKU3HU, OPY/Usl.

YenoBeueckre packl. OCHOBHBIe OosbIlie packl:  eBporeousiHas (eBpa3wiicKasi), Herpo-
aBcTpasioniHasi (3KBaTOpHabHasi), MOHTOIOMAHAs (a3uMaTCKO-aMepUKaHCKasi). YepThl pHUCIIOCOOIEHHOCTH
ripeJiCTaBUTe/Iell yesioBeueCKMX pac K yCJIOBUSM CylllecTBoBaHUs. EMHCTBO yesoBeueckux pac. Kputuka
pacusma.

JleMoHCTpaLnum:

[Moprpetsr: @. Penu, JI. ITactep, A. U. OnapuH, C. Musep, I'. FOpu, Y. /lapBuH.

Tabmunpl 1 cxeMmbl: «Bo3HuKHOBeHre COJIHEUHON CUCTeMbl», «Pa3BUTHe OpPraHWMYeCKOTO MHpa»,
«PacturtenbHast KieTka», «KMBOTHasi KieTKa», «IIpokapuoThueckasi KieTka», «CoBpeMeHHas CHCTeMa
OpraHM4Yeckoro Mupa», «CpaBHEHMe aHAaTOMHUECKMX UepT CTPOEHHUs] uejioBeKa M ue/l0BeKOOOpa3HbIX
06e3bsiH», «OCHOBHbIe MeCTa TIaJIEOHTOJIOTMUECKUX HAaXO/OK TIIPeJKOB COBPEMEHHOTIO YesloBeKa»,
«[IpeBHeliiine T0n», «/IpeBHUe /T0aW», «[lepBbie cOBpeMeHHbIe TH0N», «UemoBeueckue pachi».

Ob6opynoBanue: Mmy/spkid  «IIporicxokieHue desioBeKa» (OFHOCTBI aBCTpasiONUTEKa, MUTEKAHTPOTIIA,
HeaHZlepTasblia, KPOMaHbOHIIA), C/IENKWA WM W300pakeHWss KaMeHHBbIX OpYAWi TIepBOOBITHOTO ue/ioBeKa
(kamMHU-uoOMIIIEpbl, pyOwia, ckpebsa), reoXpoHosioruyeckass Tabuija, Kosekius «PopMbl COXpaHHOCTH
HCKOTIaeMbIX >KUBOTHBIX U paCTeHUl».

JlabopaTopHbIe U MPAaKTHYeCKHe PadoThI:

[TpakTueckass pabota Ne 1. «VI3yyeHHWe WCKOTMAaeMbIX OCTaTKOB PpacTeHWA W JKMBOTHBIX B
KOJUTEKLIUSIX».

OKCKypcusi «DBOJIIOLMSL  OpraHMueckoro Mupa Ha 3emse» (B eCTeCTBEHHO-HayuHbId WU
KpaeBeJueCKUil My3ei).

Tema 3. OpraHusmMbl 4 OKpYy’KawoLias cpeja.

OKomorusi Kak Hayka. 3ajjaud W pasfefibl 9KOoA0TuM. MeTo/bl 5KOJIOTMYeCKUX HWCCej0BaHUi.
OK0/10TMUYecKoe MUPOBO33peHre COBPEMEHHOI0 Ye/loBeKa.

Cpe/ibl 00MTaHMSI OPraHU3MOB: BOZHasl, HA3eMHO-BO3/IyIIHasl, TIOUBeHHasi, BHyTPUOPTaHU3MeHHasl.

Oxkosoruueckre daktopbl. Knaccubukaiys s3Koaoruueckux hakropo: abuoTHueckue, 6MOTUUYECKHe
Y aHTponoreHHble. /lelicTBUe 5K0/I0rnyeckux (hakTopoB Ha OPraHU3MBbI.

Abuotuueckre (aKTOpbl: CBET, TeMIeparypa, BAaKHOCTb. PotomepwoausM. IIpucriocobnenus
OpraHu3MOB K JIeHCTBUI0 abNOTHUeCKuX (hakTopoB. broioruueckre puTMBl.




buotnueckure QakTopbl. Buabl OMOTHUECKHWX B3aUMOJEMCTBUN: KOHKYDPEHIHs], XHWIIHAYeCTBO,
ciMbro3 u ero ¢opmbl. [lapasuTu3m, Koomepauusi, MyTyaau3M, KOMMeHCaau3M (KBapTHPaHCTBO,
Hax/leOHMUeCTBO). AMeHCa/M3M, HeWTpasM3M. 3HaueHWe OWOTHYECKMX  B3aUMOJEHCTBUN [/t
CyIIeCTBOBaHMSI OPraHW3MOB B TIPUPO/HBIX COOOIIIeCTBAX.

JKonoruueckKe XapakTepUCTUKMU Momy/siquu. OCHOBHbIe TIOKas3aTelyd TOMYJSILUU: UYMC/IeHHOCTbD,
MJIOTHOCTb, POKAAeMOCTb, CMEPTHOCTb, MPUPOCT, MUrpaLus. JJuHaMMKa UWCIEHHOCTH TIOMYJSLUU U eé
peryJisiLys.

JleMoHCTpaLum:

[Moptpetsl: A. I'ymb0sbAT, K. @. Pynbe, D. ['ekkeb.

Tabmumpl ¥ cxembl: Kapta «[IpuposHbie 30HBI 3emmn», «Cpeabl OOWTAaHWSI OpraHW3MOBY,
«®Poroneproausm», «Ilonynsuyn», «3aKOHOMEPHOCTU pOCTA YHC/IEHHOCTU TIOMY/SIUA  UH(Y30pun-
Tyenbku», «[1uieBbie Lemm».

JlabopaTopHbIe U MPAaKTHYeCKHe PadoThI:

JlabopatopHasi pabora Ne 3. «Mopdonornueckrie 0COOEHHOCTH pACTeHUM W3 Pa3HbIX MeECT
oOuTaHus».

JlabopatopHasi pabota Ne 4. «BiusiHUe CBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[MTpakTuyeckast pabora Ne 2. «[To/CUET MIOTHOCTH TIOTYJ/ISILIVIA Pa3HbIX BUZOB PaCTeHU».

Tema 4. Coo0111ecTBa ¥ 3K0/I0rHYeCKHe CHCTeMbI.

CoobrmiectBo opraHu3moB — 6uorieHo3. CTPYKTypbl OMOI[eHO3a: BH/IOBasi, MPOCTPaHCTBEHHas,
Tpoduueckas (ruieBasi). Buapi-qoMuHaHThl. CBsI31 B OHOLIEHO3e.

Okosiornueckre cuctembl  (3Kocuctembl). [loHsitTie 00 9KocucreMe U OuoreoleHo3se.
@yHKIMOHAbHbIe KOMIIOHEHThI 3KOCHCTeMbI: TPOAYLeHThbl, KOHCYMEHThI, peAyleHTbl. KpyroBopot
BelL[eCTB U MOTOK HepPruu B 3KocucteMme. Tpodrueckue (MulleBble) ypOBHU 3KOcHCTeMbl. [TuilieBbie 1jenu U
cetu. OCHOBHBIE TTOKa3aTe/d KOCUCTeMbI: OroMacca, MpOoAYKLHs. DKOJIOrHUeCKre TMpaMUbl: TIPOAYKLHH,
YKMC/IeHHOCTH, 6romacchl. CBOMCTBA 9KOCHUCTEM: YCTOMUMBOCTh, CaMoperyJisitjus, pa3suTue. CyKiieccusl.

[lpyuposHble  3KOCHMCTeMbl. JKOCHCTeMbl 036p W peK. OJKOCUCTeMa XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTeHHbIE ~ JKOCUCTeMBI.  ATpPO3KOCUCTeMBbI.  YpbOoskocucTeMmbl.  Buonornueckoe
X03CTBEHHOE 3HaueHHe arpo3KOCUCTeM U YPOOIKOCUCTEM.

Buopa3HooOpa3ve Kak (akTop yYCTOWUMBOCTH 3KocucteM. CoxpaHeHuWe OHOIOTMYeCKOro
pa3HooOpa3us Ha 3emiie.

Yuenue B. U. BepHaackoro o Ouocdepe. I'panuipl, coctaB u CTpyKTypa Ouocdepsl. KuBoe
BemlecTBO U ero ¢yHkimn. OcobeHHocTH OWOCchepbl Kak r100asbHON 3KOCHCTeMBbl. [IMHaMudeckKoe
paBHOBecHe U oOpaTHasi CBsi3b B OMocdepe.

KpyroBopoTh! BelllecTB U OHMOreoOXUMHUYeCKHe IUKJIbI 371eMeHTOB (yrjepojia, a30Ta). 30HaJIbHOCTb
orochepbl. OCHOBHBIE OUOMBI CYIIIH.

YenoBeuectBO B Ouocdepe 3emsu. AHTpoOIIOTeHHble u3MeHeHWs B Ouocdepe. I'nmobasbHBIE
9KOJIOTUYeCKHe MPOoO/IeMBl.

CocymiecTBoBaHHe TPHUPOALI U uesnoBedecTBa. CoxpaHeHue Ouopa3HooOpa3usi Kak OCHOBa
ycroiunBocTH  Ouocdepel. OcCHOBa palMOHAIBHOTO —YTIpaB/ieHUsT TIPUPOJHBIMM pecypcaMd M UX
Hcrob3oBaHue. [IocTikeHus: OMOIOTMM U OXpaHa MPUPO/IBL.

JleMoHCTpaLnum:

HoptpeTtsl: A. [I)x. Tenciu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnvibl  u  cxeMbl: «IIuieBble 1jenu», «BHOLIEHO3: COCTaB U CTPYKTypa», «lIpuposHbIe
coobiectBa», «llernmu muTaHus», «IKoOTMUecKass nupamuza», «buocdepa u uesnoBek», «OKocucTeMa
IIMPOKOIMCTBEHHOTO Jleca», «JKOCHCTeMa XBOWHOro iJeca», «buolieHO3 BomOéMa», «ATpOLIEHO3»,
«[IpuMepHbIe aHTPOIIOTeHHbIe BO3JIEMCTBUS Ha TIPUPOAY», «BarkHelIe NCTOUHHUKY 3arpsi3HeHHs BO3yXa
U TPYHTOBBIX BOZ», «[louBa — BakHelass cocraBssitoiasi ouocdepbi», «PakTopbl Jerpafaliuyl TOUB»,
«[TapauKOBBIA 3hdekT», «PaKTOpbl paJUOAKTHBHOIO 3arpsisHeHusi Owocdepbl», «OOIIas CTpPyKTypa
6uoctepsl», «PacmpocTpaHeHue >XU3HK B Ouocdepe», «O30HOBBIM 3KpaH OHochepb», «KpyroBopor
yriepoja B 6uocdepe», «KpyroBopoT a3oTa B IIPUPO/IE».

OOGopyioBaHMe: MOJie/Ib-aAMTIIMKALMA ~ « TUMTUUHBIE  OWOIIeHO3bI», repbapuii  «PacTuUTe/bHbIE
coobiriectBa», KO/eKIMU «BuUOLeHO3», «BpeguTenu Ba)KHEMIINX CeIbCKOXO3SUCTBEHHBIX KYJIBTYD»,
repbapuu ¥ KOJUIEKIIMM pacTeHWH U >KUBOTHBIX, MPHUHAJJIEXKAl[e K pa3HbIM 3KOJOTMYeCKMM TpyIiam




omHoro Buja, KpacHasi kaura Poccuiickoit ®enepaiiun, n300pakeHHsi OXpaHsIeMbIX BHUIOB PAaCTeHWA U
JKUBOTHBIX.

I[INMTAHNPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMSLI 10 BUOJIOTN HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIIETI'O OBPA3SOBAHUA

Corynacio ®T'OC COO, ycTaHaB/IMBalOTCSl TpeOOBaHUSI K pe3yJsibTaTaM OCBOEHUs 00YyYarolMMUCS
MIpOrpaMM CpeZiHero o01riero o6pa3oBaHus: TMYHOCTHBIM, METaIpeZAMEeTHBIM U IPeJMeTHBIM.

JINMHHOCTHBIE PE3YJ/IbTATDI

B cTpyKType JIMUHOCTHBIX pe3y/bTaTOB OCBOEHUs IpeaMeTa «bHOMOrUs» BbIfle/IeHbl C/leyroLye
COCTAaBJISAIOIIME: OCO3HaHWe OOYUaroIUMUCST POCCHUUCKOW TPaXKAAaHCKOW HAEHTUUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITE/ILHOCTH U CaMOOITIpe/ie/IeHHI0, Hauurie MOTUBALMK K 00yuyeHHIO OUO/IOTHH,
1je/IeHarpaB/IeHHOe pa3BUTHE BHYTPEHHUX YOeXJIeHWH JUYHOCTH Ha OCHOBE KJTFOUEBLIX IIEHHOCTEH U
HCTOPUYECKUX TPaZULIMK pa3BUTHSI OMOJIOTHUECKOTO 3HaHWsl, TOTOBHOCTb M CIIOCOOHOCTb 0OYyUarommxcst
PYKOBO/ICTBOBATBCSI B CBOEH [1eATE/IbHOCTH LIEeHHOCTHO-CMbBIC/IOBBIMM YCTaHOBKAMH, TIPUCYLLUMUA CUCTEME
Ouosiornueckoro obpa3oBaHus, HaMuKe 3KOJIOTHYECKOTO MPaBOCO3HAHUs, CIIOCOOHOCTU CTaBUThH 1ieJid U
CTPOUTD JKHM3HEHHbIE TJIaHbI.

JINUHOCTHBIE pe3yJ/bTaThl OCBOEHHUsI TipeaMeTa «BHOMOTHS» [[OCTUTAIOTCS B €IWHCTBE Y4eOHOU M
BOCIIMTATe/bHOW [IeSITe/IbHOCTU B COOTBETCTBUM C TPaJULMOHHBIMU POCCHUHUCKHMMH COLIMOKYJ/IbTYPHBIMH,
HCTOPUYECKUMH U Iy XOBHO-HPaBCTBEHHBIMU L{EHHOCTSIMU, TIPUHATHIMU B 0011[eCTBe TIpaBU/laMyd ¥ HOpMaMu
MoBeJleHUsT M CIoCOOCTBYIOT TpolieccaM CaMOIO3HaHUs, CaMOBOCIIMTaHUS M CaMOpPa3BUTHs, pPa3BUTHS
BHYTpeHHel MO3MULIUU JIMUHOCTH, NaTPUOTU3Ma, YBaXKEHHUsI K 3aKOHY U IPaBOIOPSAKY, Ye/l0BeKy TpyZa U
CTapileMy T[IOKOJIeHUIO, B3aWMHOIO yBa)kKeHWs, OepeXXHOTO0 OTHOILIeHHsI K KyJbTYpHOMY HacC/leui0 U
TpayLMsIM MHOIOHALIMOHA/ILHOTO Hapoza Poccuiickor ®@epepary, pUpoZie U OKpYKarolllel cpefie.

JInuHOCTHBIE pe3y/lbTaThl OCBOeHHWs YyuyeOHOro rmpeameTra «buosorusi» [O/DKHBI OTpaXkaTb
TOTOBHOCTb M CIOCOOHOCTh 0OYYaroL[UXCsl PYKOBO/CTBOBATbCS CPOPMUPOBAHHOW BHYTPEHHEM TO3WIIEeH
JTMYHOCTH, CUCTEMOU 1[eHHOCTHBIX OPUEHTAl[Wi, TO3UTUBHBIX BHYTPEHHUX YOeXK/I€HHUI, COOTBETCTBYIOIIHX
TPAaJULIMOHHBIM 1IEHHOCTSIM POCCHUHCKOTO OOIIlecTBa, pacIiMpeHde >KU3HEHHOTO OIfbiTa W OIbITa
JIesITe/IbHOCTH B TIPOL[ECCE peasM3al[id OCHOBHBIX HarpaB/eHWH BOCITUTATENbHOM [1eSTe/IbHOCTH, B TOM
YKCJ/ie B YaCTH:

1) rpa)kKAQHCKOT0 BOCTIUTAHHUS:

Cc(OpPMHPOBAHHOCTb TPAXKIAAHCKOM MO3UIMK 00yUaroIerocsi Kak akTHBHOT'O M OTBETCTBEHHOT'O UJieHa
poccuiickoro o0IrecTsa;

0CO3HaHME CBOUX KOHCTUTYLIMOHHBIX TIPaB U 00s13aHHOCTeH, YBa)KeHHe 3aKOHA U MPaBOIIOPSI/IKa;

TOTOBHOCTb K COBMECTHOM TBOPUECKOU [1eTe/IbHOCTH TIPH CO3/IaHUM YueOHbBIX MPOEKTOB, pelIeHnH
yueOHBIX U IMO3HaBaTe/IbHbBIX 3a/au, BHITIOJTHEHUH OMO/IOTHUECKHX IKCIIEPUMEHTOB;

CMOCOOHOCTH OTPe/IeNATh COOCTBEHHYO MO3UIUIO 10 OTHOILIEHUIO K SBJIEHUSIM COBDEMEHHOM >KU3HU
1 00BSICHATE €€;

YMEHHEe YUUTHIBAaTh B CBOUX /I€HCTBUSIX HEOOXOJUMOCTb KOHCTPYKTUBHOTO B3aUMO/IEMCTBUS JTHO/eH
C pa3HbIMHU YOEXXIeHUsIMH, KY/IbTYPHBIMU [JeHHOCTSIMU M COLTMA/TbHBIM TT0JI0’KEHUEM;

TOTOBHOCTb K COTPY/JJHUUECTBY B MPOLIECCE COBMECTHOTO BBITIOIHEHUST yUeOHbBIX, T03HABATE/TbHBIX U
HCCIIeI0BaTe/TbCKUX 3a/1a4, YBAXKUTE/TLHOTO OTHOILIEHHUS] K MHEHHIO OMITOHEHTOB MPH 00CY)X/I€HUH CITOPHBIX
BOIMPOCOB OMOJIOTMUYECKOTO CO/IEPIKAHMUSI;

TOTOBHOCTb K T'YMaHMTapHOM U BOJIOHTEPCKOH /1e5Te/TbHOCTH;

2) IaTPUOTHYECKOTO BOCIIUTAHUSA:

c(hOopMHPOBAHHOCTb POCCHUMCKOW T'Pa)KJaHCKOW MAEHTUUHOCTH, MaTPpUOTU3Ma, YBa)KeHUs] K CBOeMY
Hapo/ly, YyBCTBa OTBETCTBEHHOCTHU nepef PoauHoOM, ropAocTy 3a CBOM Kpa, CBOHO PofuHy, CBOU SI3bIK U
KYJIbTYPY, NPOILJIOe U HACTOsALee MHOTOHAaL[MOHAIbHOTO Hapoa Poccuy;

L[EHHOCTHOe OTHOIIIeHUe K MPUPOAHOMY Hac/e/[ui0 U TaMsITHUKaM MPUPO/bl, JOCTKeHUusIM Poccun
B HayKe, UCKYCCTBe, CIIOpPTe, TEXHOJIOTUSIX, TPY/€;



CMOCOOHOCTh OLIEHMBATh BK/AJ], POCCUHCKMX YU€HbIX B CTAHOBJIEHWE WM pa3BUTHE OWOIOTUH,
MOHMMaHHs 3HaueHuWss OMOJIOTMU B TMO3HAHWM 3aKOHOB TIPUPO/IbI, B JKU3HU UE€JIOBEKAa W COBPEMEHHOTO
ob1riecTBa;

uzieliHasi yoeXXIEHHOCTh, TOTOBHOCTh K C/Ty>KeHHWIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro

cyan0y;

3) IyXOBHO-HPABCTBEHHOr'0 BOCIIUTAHHA:

OCO3HaHMWe AYXOBHBIX LEHHOCTEM POCCUHCKOr0 HapoAa;

c(OpMHPOBAHHOCTL HPABCTBEHHOTO CO3HAHMUSI, STUUECKOTO TIOBEIeHHST;

CIIOCOOHOCTh OLIEHWBAThb CUTYal[Ul0 W TIPUHUMAThb OCO3HAHHbBIE PpeIIeHHs, OPUEHTUPYSICh Ha
MOpaJibHO-HPaBCTBeHHbIE HOPMbI U [IeHHOCTH;

0CO3HaHMe JIMYHOTO BK/IaJja B TIOCTPOEHHEe YCTOHUMBOTO OyyIIiero;

OTBETCTBEHHOE OTHOLIEHWe K CBOWUM pOJUTENsIM, CO3JaHUI0 CeMbM Ha OCHOBE OCO3HAaHHOIO
TIPUHSTUS LIEHHOCTel ceMelHOM YKU3HU B COOTBETCTBUM C TPAULIUsIMU HapozoB Poccuy;

4) 3cTeTHUeCKOro BOCTIMTAHUSA:

3CTeTUYECKOe OTHOIIIeHHEe K MUPY, BK/IIOUast 3CTETUKY ObITa, HAYYHOT'O ¥ TEXHUUECKOTO TBOPUYECTRa,
CTIOpTa, TPY/a, O0ITIeCTBEHHBIX OTHOILIEHHIA;

TOHMMaHKe 3MOIL[MOHA/IbHOT'O BO3/IeMCTBUS KUBOM TIPUPO/bI U €6 1[eHHOCTH;

FOTOBHOCTh K CAMOBBIPDa)KEHWIO B pa3HbIX BHAAX MCKYCCTBa, CTPeM/IEHHE TMpOSIB/ISATh KayecTBa
TBOPYeCKOU JINYHOCTY;

5) pusuyeckoro BocnUTaHHUA, (OPMHUPOBAHHA KY/JAbTYPbl 3[0POBbS M 3MOLMOHATHHOIO
O1aromosryums:

NOHMMaHHe M peanu3alus 370poBoro U 0Oe3omacHoro obOpa3a >KHU3HM (340pPOBOe TIMTaHHUe,
co0JsTro/ieHre TUTHEeHNYeCKUX TTPaBUI M HOPM, cOa/laHCHPOBAHHBIN PEXKUM 3aHSTUN W OTAbIXA, PeryJspHas
¢u3nueckass aKTUBHOCTb), OepPe)KHOTO, OTBETCTBEHHOTO M KOMITETEHTHOTO OTHOIIEHHWS K COOCTBEHHOMY
¢bu3nUeCKOMY M IICUXUUECKOMY 3/I0POBBIO;

TOHUMaHWe LIEHHOCTH TIPaBWI WHAWBHUYaTbHOTO U KOJIJIEKTUBHOTO 0€30MacHOTO TIOBEe/IEHWS B
CUTYaLUsiX, YTPOXKAIOIIMX 3[J0POBBIO U )KU3HU JIFO/IeH;

OCO3HaHWe TIOC/IeACTBUA U HETIPUSITUS BPEAHBIX MPUBbIUEK (YIOTpeOIeHHs alKoTro0/isi, HADKOTHUKOB,
KypeHHs);

6) TPYAOBOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HaHHe L|eHHOCTH MacTepCTBa, TPyomobue;

TOTOBHOCTb K AaKTHBHOW JeATeJbHOCTH TEeXHOJOTHYeCKOW U COLMaAbHOM HamnpaB/ieHHOCTH,
CTMOCOOHOCTh MHULIMMPOBATH, MIAHUPOBATh U CAMOCTOSITE/TBHO BBITIO/HSATH TaKYIO /1esTe/TbHOCTB;

MHTEepeC K pa3/uuHbIM cdepaMm rpodecCcHoHanbHOM AesTeTbHOCTH, YMeHHe COBepIIaTh 0CO3HAHHbIM
BbIOOD OyAyILel mpodeccuu U peaM30BbIBaTh COOCTBEHHBIE KM3HEHHbIE T/1aHbl;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO M CaMO0Opa30BaHMIO Ha MPOTSHKEHUHU BCeH XKU3HU;

7) 3K0/I0THYeCKOr0 BOCIIUTAHUA:

9KOJIOTMUEeCKH 1jesiecoobpa3Hoe OTHOIIIeHHe K TPUPO/ie KaK UCTOYHUKY JKU3HU Ha 3eMJsie, OCHOBe eé
CyLL|eCTBOBaHUS;

TIOBBIIlIEHHE YPOBHS 9KOJIOTHYeCKOM KYJIbTYpPbI: MPHOOpeTeHre OrbITa TJIaHUPOBAHUS TIOCTYIIKOB U
OLIEHKM MX BO3MOXXHBIX TIOC/IeJCTBUM /IJI1 OKpY Katolllel cpe/ibl;

0CO3HaHUe TJI00a/IbHOT0 XapaKTepa 3K0J0rnyeckux nmpobieM U MmyTeid UX pelleHus;

CMOCOOHOCTh HCII0/Ib30BaTh TprUoOpeTaeMble TMPU W3y4YeHHM OWONOTMM 3HAaHWS U YMEHHUsl TIpU
peliieHUH 11po6sieM, CBsi3aHHBIX C paljMOHa/IbHBIM ITPUPO/I0TI0JIb30BaHueM (CoOMI0/ieHre TIpaBuJl MOBe/IeHUs
B IIpUpO/Je, HamnpaBleHHbIX Ha COXpaHeHHe DAaBHOBECHS] B 3KOCHCTeMaX, OXpaHy BH/OB, SKOCHUCTEM,
6uocdepsi);

aKTUBHOE HeNpUsTHe [eUCTBUM, TMPUHOCAIIMX BpeJ OKpY)Karolled TPUPOJHOM Cpele, yMeHHe
MPOTHO3UPOBaTh HeOJ/aronpusiTHbIe 3KOJIOTMUeCKHe TIOCTe[CTBUs TpeANpUHUMaeMbIX [JeUCcTBUN U
NpeJOTBpalaTh UX;



Ha/lnyre pa3BUTOI'O0 3KOJIOTHUYECKOI'0 MbIIIJIEHHS], 9KOJIOTUYEeCKOU KYyJIbTYPbI, OIbITa AeATe/IbHOCTH
9KOJIOTUYECKOM Hal1ipaB/JIEHHOCTHU, YME€HHWA PYKOBOACTBOBATLCA MU B HO3H3BHT€JII:HOI>1, KOMMYHHKaTHBHOﬁ
n COI_[I/IaJ'IbHOIL/'I MpaKTUKe, TOTOBHOCTH K YUdCTUIO B HpaKTHHECKOﬁ AedaTe/IbHOCTHU 9KOJIOTUYEeCKOU
HaripaB/IEHHOCTH;

8) leHHOCTH HAyYHOT'0 MO3HAHHUA:

c(hopMHPOBAHHOCTH MUPOBO33peHHUSs], COOTBETCTBYIOIL[ETO COBDEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U
0011[eCTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha /IUaJIoTe KyJIbTYp, CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOET0 MecTa
B TIOJIUKYJIbTYDHOM MUDE;

COBepIIIeHCTBOBaHKE SI3bIKOBOW M UMTATeNbCKOM KYJIbTYPhl KakK Cpe/ICTBAa B3aUMO/ENCTBUS MEXY
JIFO/IbMU U TI03HAHUSI MUPa;

TOHMMaHue crieriuuky O6MOIOTUY KaK HayKH, OCO3HaHUS €€ poJii B (POPMUPOBAHUU PaljOHA/ILHOTO
HAy4YHOTO MBIIIEHUs], CO3/lJaHUM LIeJIOCTHOTO Tpe/CTaB/eHusi 00 OKpY)KarlljeM MUpe KaK O eUHCTBe
MpUPO/ibl, YesloBeKa W 0O0IecTBa, B TIO3HAaHWW TIPUPOJHBIX 3aKOHOMEDHOCTeH W pellleHud Tpob/iem
COXpaHeHUst TIPUPOJHOTO paBHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTH OWOJIOTMM /11 COBPEMEHHOUW ILIMBU/IM3ALUK: 00ecrieueHusi HOBOTO
YPOBHSI pa3BUTHUSI MeJWLMHbI, CO3/JaHKe TePCIIeKTUBHBIX OMOTeXHOIOTHH, CIIOCOOHBIX pelliaTh pPecypCHbIe
npo0JieMbl Pa3BUTHSI UeIOBEUECTBa, TIOMCKA MyTel BbIXO/@ W3 TII00aTbHBIX KOJIOTMYECKHX Mpob/eM u
obecrieueHus repexo/ia K yCTOMUYMBOMY Pa3BUTHIO, Pal[iOHAIbHOMY MCIIO/Ib30BaHUIO TIPUPOZAHBIX PeCypCoB
1 (hOPMHPOBAHUIO HOBBIX CTaH/IaPTOB YKU3HU;

3aMHTEepPeCOBaHHOCTh B MOTyUeHUH OMOIOTHYeCKUX 3HAaHWU B 11e/IsiX TIOBBILIEHUs 001Iel KyIbTyphbl,
€CTeCTBeHHO-HayUYHOUW rPAMOTHOCTH, KaK COCTAaBHOHM YacTH (DyHKIIMOHA/TLHON IPaMOTHOCTH O0yUaroImxcs,
hopMupyeMoii py U3y4eHUr OMOJIOTUH;

TOHMMaHHWe CYIIHOCTH MEeTO/IOB TI03HAHUS, UCIO/Ib3YEMbBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
WCTIOb30BaTh T0/lyyaeMble 3HaHWS [/ aHaau3a U OOBSICHEeHUs SIBJIeHWH OKpY»Karollero mupa |
MIPOMCXO/SAIINX B HEM U3MeHeHUH, yMeHue fiesiaTb 000CHOBaHHBIE 3aK/IFOUeHUsT HA OCHOBE HayUHBIX (haKTOB
Y UMEIOLIUXCSl IaHHBIX C 1[eJIbI0 TIOJTyYeHHs JOCTOBEPHBIX BHIBO/IOB,;

CIMOCOOHOCTh CaMOCTOSITESTBHO HCIO/b30BaTh OMONOTHUECKHe 3HaHWS [jis pelleHus MpobseM B
peasibHbIX KU3HEHHBIX CUTYaLUsIX;

OCO3HaHWe LIEHHOCTU HAay4yHOW [1esiTeIbHOCTH, TOTOBHOCTh OCYIIECTB/ATh TPOEKTHYIO U
HCCIIeIoBaTe/IbCKYHO [1esiTe/IbHOCTh UHIUBU/Iya/IbHO U B TPYTITIE;

TOTOBHOCTb M CITOCOOHOCTh K HETPepPhIBHOMY 00pa30BaHUIO M CaM00OOpa30BaHHIO, K aKTUBHOMY
TOJTyUeHUIO0 HOBBIX 3HaHUH 110 OMOJIOTUU B COOTBETCTBUM C XKU3HEHHBIMHU TIOTPeOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IbTATDbI

MertanpeiMeTHbIe pe3y/IbTaThl OCBOEHHUsI yueOHOro TipeaMera «buosiorusi» BK/IFOYAOT: 3HAUMMbIe
o (OpMUpDOBaHMS ~ MHPOBO33peHHsI  OOyUalolUuXCs  MEeXIUCIUIUIMHApDHbIe  (MeXIpeaMeTHbIe)
oOIleHayuHble TIOHSATHS, OTpa’Karollfe I1eJIOCTHOCTh HAayyHOW KapTHHBI MHpa W Creluduky MeTo/ 0B
TO3HaHUS, WCIO/Ib3yeMbIX B €CTeCTBEHHbIX HayKaxX (BellecTBO, SHeprusi, siBjieHWe, TpoliecC, CUCTeMa,
HayuHbIl (DakKT, TIPUHLUIM, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpHs, HWCC/efloBaHWe, HaOJIoJeHue,
M3MepeHre, HSKCIIepUMEHT W [JPYTHMX), yHHUBepcajbHble YyueOHble felcTBUS  (TI03HaBaTe/IbHBIE,
KOMMYHUKaTHBHbIE, PETy/IATHBHBIE), obecrieunBaroiye popMupoBaHue (yHKIIMOHATBHONW IPaMOTHOCTH U
COLMA/IbHOW KOMIETEHI[MM O00yuaromuxcs, CroCOOHOCTh OOYyYaroIIMXCs HCIOIb30BaTh OCBOEHHBIE
MEXXIUCLIMTUIMHAPHBIE, MHPOBO33peHYeCKWe 3HaHWS U yHUBepCcajbHble yuyeOHble /IeHCTBUS B
T03HaBaTe/bHOW U COL[MaIbHOU MpPaKTUKe.

MertanpejMeTHbIe pe3y/bTaThl OCBOEHHUSI TPOrPaMMbl CpefiHero o00Iero 00pa30BaHUsS [O/DKHBI
OTpakaThb:

OBJ/1a/ileHHe YHHBEPCA/IbHBIMH YUe0HBIMH M03HABAaTe/IbHBIMHU AEHCTBUSAMM:

1) 6a30BbBIe JIOTHUECKHE JeHCTBUA:

CaMOCTOATEe/THO (JOPMYJTMPOBATh U aKTyaJIM3UPOBaTh MPpobIeMy, pacCMaTPUBATh e€ BCECTOPOHHE;

WCTIONb30BaTh TIPU OCBOEHWW 3HAaHWUM TMPUEMBI JIOTUUECKOTO MBIIUTIeHUs1 (aHa/M3a, CHUHTeE3a,
CpaBHEHMs, KaacCUbHUKaIMKU, 0000IeHHs), pacKpbIBaTb CMbIC/T OHUOJIOTUUECKUX TIOHSATHH (BBIZAEISATh WX
XapaKTepHbIe TIPHU3HAKH, YCTAHABIMBATD CBSI3U C IPYTUMH MOHSITUSMU);



orpeziesisiTh LieJin [lesiTeIbHOCTH, 3ajjaBasi mapaMeTpbl U KPUTEPHUH UX [IOCTUKEHUSl, COOTHOCHUTH
pe3y/bTaThl JesiTe/TbHOCTU C MOCTaB/I€HHBIMU LIe/ISIMU;

WCTI0/Tb30BaTh OM0/IOrnUecKre MOHSITUS il 00bsicHeHUs (PAaKTOB U sIBJIEHUI XKUBOM TMPUPO/IBI;

CTPOUTL JIOTUUECKHE pacCyaeHusi (MHAYKTUBHbIE, [elyKTWBHbIe, [0 aHaJOrMHU), BBISIB/ISATh
3aKOHOMEPHOCTU Y TIPOTUBOPEUMs B pacCMaTPHBaeMbIX SIB/IeHUSX, (DOPMYIMPOBAaTh BbIBObI U 3aK/THOUEHMUS;

MPUMEHSTb CXeMHO-MO/ie/IbHble CPeJCTBa /1Jisl Pe/|CTaB/IeHuUsI CYl[eCTBeHHbIX CBSI3el U OTHOLLEHUN
B M3y4YaeMbIX OMOIOrMuecknux 00beKTax, a Takke TIPOTHBOPEUMIA Pa3HOTO PO/ia, BBISBIEHHBIX B Pa3/TMUHBIX
HMH(OPMAaLIMOHHBIX UCTOUHHKAX;

pa3pabaTbiBaTh IJIaH pelleHdsi Mpo0sieMbl C Y4YETOM aHa/iM3a WMEROIIUXCS MaTepUaabHbIX |
HeMaTepUabHbIX PeCypCOB;

BHOCUTb KOPPEKTHBBI B [IeSITE/IbHOCTh, OLIEHWBaTh COOTBETCTBHE Pe3yJ/bTaTOB Lie/isM, OLeHUBaTh
PUCKU MOCTeICTBUM [eSITeIbHOCTH;

KOOP/IMHUPOBATh U BBIMOJIHATE pab0TY B YCJIOBUSIX peasibHOr0, BUPTYyaJbHOTO ¥ KOMOMHUPOBAHHOTO
B3aMMO/IENCTBUS;

pa3BUBaTh KPEATHBHOE MbIIIIEHHE TIPU PellieHUH XKU3HEeHHBIX MpobsieM.

2) 6a3oBbIe HCC/Iel0BaTe/IbCKHE [JeHCTBUS:

B/IQ/IeTh HaBbIKAMHU  y4ueOHO-MCC/IeIOBAaTeIbCKOW W TIPOEKTHOM  /1eITe/IbHOCTH, HaBbIKaMH
paspelilieHusi 1po6sieM, CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CAMOCTOSITEJTbHOMY TIOMCKY METOZIOB pellleHUs
MPaKTUUeCKUX 3a/jad, TPUMEeHeHHI0 pa3/TMUHbIX MeTO/[0B MIO3HAHUSI;

HCTI0/Tb30BaTh pa3/MUHbIe BUBI esSTeTbHOCTH T10 TIOJTyUeHHI0 HOBOT'O 3HAHHSI, er0 UHTePIpeTaliy,
npeoOpa3oBaHUI0 U TIPUMEHEHWI0 B YYeOHBIX CHUTyal[UsiX, B TOM UKC/e TPH CO3[aHUM YyueOHBbIX U
COLIMA/TbHBIX TIPOEKTOB;

¢bopMUpoBaTh HAay4HbI TUI MBIIIJIEHUs], B/aJeTh HayuYHOW TepMUHOJIOTHEH, KIHUYeBbIMU
TIOHSITUSIMHM Y METOZIaMU;

CTaBUTh U (OPMYIMPOBATh COOCTBEHHBIE 3a/jaul B 00pa30BaTe/IbHOU [IeITe/TbHOCTH U YKU3HEHHBIX
CUTYaLUsIX;

BBISIB/ISITh TIPUUMHHO-C/Ie[ICTBEHHbIE CBS3M M aKTyaJM3WPOBaTh 3a/lauy, BbIIBUTaTb TUIOTE3y eé
pellleHrsl, HaXOAWTb apryMeHThl [/Is [O0Ka3aTelbCTBAa CBOWX YTBEP)KIEHWM, 3aJaBaTh MapaMeTpbl H
KpUTEepUH pellieHus;

aHa/IM3UPOBaTh TIOJyUueHHbIe B XOZie peIlleHHs 3aJaud pe3y/bTaThl, KPUTUUECKH OIleHMBaTh WX
JIOCTOBEPHOCTh, POTHO3MPOBATh M3MeHeHHe B HOBBIX YC/IOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYALMsIM, OLIeHHBATh TTPUOOPETEHHBIN OTIbIT;

OCYIL|eCTB/IITh ~ 1]e/IeHaTNpaB/IeHHbI  TIOMCK  TepeHoca CPEeACTB M CIOCO0OB  /IEHCTBUS B
rpodeccuoHalbHYIO Cpefy;

yMeTb TIepeHOCUTDb 3HaHUS B I03HABATe/TbHYIO U MPAKTHUECKYH0 00/1aCTH XKU3HEJesITeTbHOCTH;

yMeTb UHTeTPHPOBATh 3HaHUS M3 Pa3HBIX TIPeIMETHBIX 00J1acTel;

BBIIBUTaTh HOBbIE WJIeU, TIpeJjlaraTh OPUTHMHAJIBHBIE MOAXO/bl W PEIleHUs], CTABUTb MPOO/eMbl U
3a/]auM, JOIyCKaroI[1e a/IbTePHAaTHBHbIE PeIleHus .

3) pabota c uadopmanueii:

OPUEHTHUPOBATbCS B PA3IMUHbIX MCTOYHMKAX HMHGopMauuu (TekcTe yueOHOTO mocoOusi, HayuyHO-
TIOMYJ/ISIPHOM JIMTepaType, OMOIOTMYeCKHX C/I0BapsiX U CIpaBOYHUKAX, KOMMbIOTEPHBIX 0a3ax [aHHBIX, B
VHTepHeTe), aHaNMM3UPOBAaTh WH(POPMAIMIO Pa3MWYHBIX BUAOB W (OPM Ipe[CTaBIeHHs], KPUTUUYEeCKH
OL|eHMBaTh €€ J0CTOBEPHOCTb 1 HEMIPOTHBOPEUUBOCTb;

(opMyTMpOBaTh 3arpockl ¥ IPUMEHSITh Pa3/IMuHble METO/IbI TIPH TTOUCKe W 0TOOpe OMOoIornUecKon
MH(popMar1, Heo6X0JUMOM /15 BBITIOIHEHUsT yueOHbIX 3a/1ay;

npyuoOpeTaTb  OMBIT  HWCIOJIb30BaHUS  WH(OPMALMOHHO-KOMMYHUKATHUBHBIX  TEeXHOJIOTHH,
COBEpIIEHCTBOBATh KY/IbTYPy aKTUBHOT'O MCII0/Ib30BAHUSI Pa3/IMUHBIX NTOWCKOBBIX CUCTEM;

CaMOCTOSTE/ILHO BBIOMPATh ONMTUMAa/bHYIO (OPMY TIpe[CTaBlIeHHUs OMOIOrHueckoi MH(pOpMaLuH
(cxembl, rpadumKH, AUarpaMMbl, TabJIULIbI, PUCYHKY U IPYTOe);

WCII0/Tb30BaTh HAYYHBIN S3bIK B KauecTBe CpeJCTBa Ipu pabore ¢ Guosiornueckoi WHQopMarmeii:
NIPUMEHSATh XUMMUecKue, (u3nuyeckve M MaTeMaTHuecKhe 3HakKu M CHMBOJBbI, (opMysbl, abbpeBuarypy,
HOMEHKJ/IaTypy, UCII0/Ib30BaTh U TIPe0Opa30BbIBaTh 3HAKOBO-CUMBOJTMUECKHE CPe/ICTBA HAr/sIJHOCTY;

B/aJileTh HaBbIKAMHU paclio3HaBaHMsl M 3alldThl MHGoOpMaLuM, WHGOPMaLMOHHOM 6e30macHOCTH
JTMYHOCTH.



OBnajeHue yHUBepPCa/JIbHBIMA KOMMYHUKATUBHBIMH JeHCTBUAMM:

1) o6menue:

OCYIIIeCTB/ISITh KOMMYHHUKAIL[MM BO BCceX cdepax »XM3HH, aKTUBHO y4yacTBOBaTh B [Juajiore WA
JIUCKYCCHUHM TIO CYLIecTBy oOcykaaemod Tembl (YMeHHe 3a/laBaTh BOIIPOCHI, BBICKA3bIBaTh CYKAEHUs
OTHOCUTE/IbHO BBITIOJTHEHUS TIpe/ijlaraeMoi 3a/lauk, yUWThIBaTh WHTEPeChl W COTJIaCOBaHHOCTh TO3ULIUMA
JIPYTHUX YYaCTHUKOB AMajiora Win AUCKYCCUN);

pacrio3HaBaTh HeBepOasnbHble Cpe/CTBa OOIeHMs, TOHMMaTh 3HAaUeHWE COL[UA/JIbHBIX 3HAKOB,
MPeJTOChI/IOK BOSHUKHOBEHHSI KOH(PJTUKTHBIX CUTYaL|ii, YMeTh CMArYaTh KOHMIUKTHI U BECTH 11€PeroBOphI;

B/JIQ/IeTh PA3/IMUHBIMU CIIOCOOaMU OOIEeHWsT W B3aUMO/IEHCTBUS, TOHMUMATh HaMEepPeHUs ApPYTUX
JIFOZIeH, TIPOSIB/IATH YBAaXKUTE/IbHOE OTHOIIeHHe K cobeceZlHUKY M B KOPPEKTHOW ¢opme ¢hopMy/IMpoBaTh
CBOU BO3pakeHMUs;

Pa3BEPHYTO U JIOTUYHO M3/1araTh CBOK TOUKY 3PEHUsI C UCTIOb30BaHUEM SI3bIKOBBIX CPEJICTB.

2) coBMecTHas /ieATe/IbHOCTh:

TIOHUMATh M WCII0/h30BaTh MPEUMYIecCTBa KOMaH/IHOW Y WHUBH/YalbHOW PaOOTHI MPU PeIIeHUH
Ouonornyeckoii  mpobsiembl, 00OCHOBbIBaTH  HEOOXOAUMOCTb  IPUMEHeHUs  [PYIIOBbIX  (opm
B3aMMOZENCTBYS TIPH pellieHnH yueOHOM 3a/1auy;

BbIOMpATh TEMaTUKy U METO/[bl COBMECTHBIX JeHCTBUM C yUETOM OOIMX UHTEPeCOB U BO3MOXXHOCTEH
KaKJJ0r0 uIeHa KOJJIeKTHBA;

NIPUHUMATH L{e/Id COBMECTHOM JlesITe/IbHOCTH, OpPraHU30BbIBaTh U KOOPJUHUPOBATh JEWCTBUS M0 eé
JOCTIDKEHHIO: COCTaBJISATh TUIaH AeWCTBUM, PAaclpe/ieNiATh POIY C YYETOM MHEHUH YUaCTHUKOB, 00CYK/aTh
pe3yJibTaThl COBMECTHOM paboThI;

OL|eHMBaTh KaueCTBO CBOET0 BK/I3fla M KaX/Or0 yuaCTHMKA KOMaH/bl B OOIM{ pe3ysbTaT o
pa3paboTaHHBIM KPUTEPHSIM;

TrpeJijiaraTb HOBbIE NIPOEKTHI, OLleHUBATh WJeU C MO3ULMH HOBU3HbI, OPUTMHAIBHOCTH, MPAKTUYECKOU
3HAYMMOCTY;

OCYILIeCTBJIITb TIO3UTHBHOE CTpaTerMuyeckoe IIOBe/leHWe B pPAa3/MUHBIX CUTyalUsX, IPOSIB/IATH
TBOPUECTBO 1 BoOOpakeHHe, ObITh MHUIIMaTUBHBIM.

OBnajeHue yHMBepCa/JIbHBIMHU PeryaisiTHBHbIMM /IeMCTBUSIMU:

1) camoopraHmu3anms:

WCTI0b30BaTh OMOJIOTHYeCKHe 3HaHWS [i/Is BbISIBJIeHHs] TIPOOeM W WX pellieHUs] B >KU3HEHHbIX U
yueOHBIX CUTyaLUsX;

BbIOMpATh Ha OCHOBe OMOIOTMYeCKUX 3HAHWM Lje/ieBble U CMBIC/IOBbIe YCTAHOBKHU B CBOUX JIeMCTBUSX
Y TIOCTYIIKax 10 OTHOILIEHUIO K )KMBOU MPUPO/ie, CBOEMY 3/10POBBIO U 3/J0POBbIO OKPY KatOLLUX;

CaMOCTOSITE/IbHO OCYILeCTBJISATh T03HABaTe/NbHYIO JesTelbHOCTb, BBISB/SATH MPO0J/ieMbl, CTaBUTh U
(dopmynupoBaTh cCOOCTBEHHBIE 33/jau B 00pa30BaTeNbHOM /1esITe/TbHOCTH U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITE/IbHO COCTaB/SATh IUIaH pellleHuss MpobjeMbl C yuyéTOM HMEROLUXCSl PecypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U TTPeTIOUTeHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpsATs paMK1 yueOHOTO TpeJjMeTa Ha OCHOBEe JIMYHBIX Mpe/II0uTeHNH;

JlesiaTh OCO3HaHHbBIN BbIOOP, apryMeHTUPOBATh ero, OpaTh OTBETCTBEHHOCTh 3a pellieHHe;

OL|eHMBAaTh MPUOOPETEHHBIN OTIBIT;

crioco6cTBOBaTh (POPMUPOBAHKMIO W TIPOSIBJIEHUIO IIMPOKOMW 3PYJULIMU B pa3HbIX 00J/IaCTSIX 3HaHUM,
MOCTOSTHHO TTOBBIILIATh CBOW 00pa30BaTe/bHbIN U KY/IbTYPHBIN YPOBEHb.

2) CaMOKOHTPO/Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBBI B [eSITeJIbHOCTb, OLEHUBATh COOTBETCTBUE
pe3y/bTaToB LiesIsIM;

B/IaleTb HaBbIKAMU [103HaBaTe/lbHOW pe(eKCMM KaK OCO3HaHHsl COBepllaeMbIX [JeUCTBUM U
MBIC/TUTE/IbHBIX MPOLECCOB, UX pe3y/IbTaTOB M OCHOBaHWM, UCII0/Ib30BaTh NPUEMBI peieKCUU /1JIs1 OLJeHKU
CUTyalUH, BbIOOpa BEPHOTO pellieHus;

yMeTb OLleHUBaTb PUCKU U CBOEBPEMEHHO NPYHUMATh PeLlIeHHs 110 X CHWKEHUIO;

MPUHUMAaTb MOTUBBI U apIYMEHThI [PYTUX IIPU aHau3e pe3y/bTaToB JesTe/IbHOCTH;



3) npuHsATHE CE0AA U APYTHUX:

TIPUHUMAaTh Cebs1, TOHMMast CBOU HeJJOCTaTK! U JOCTOMHCTBA;

MPUHUMATb MOTUBBI Y apTYMEHThI [[PYTUX TIPU aHau3e pe3y/bTaToB JesiTe/IbHOCTH;
Tpy3HaBaTh CBOE MPaBO Y MpaBO APYTyX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH TTOHUMATh MUP C TO3ULMU APYToro YesoBeKa.

INPEAMETHBIE PE3YJ/IbTATDI

[TpeameTHBIe pe3y/bTaThl 0cBOeHust rporpammbl COO 110 6uosioruu Ha 6a30BOM ypPOBHE BK/TFOUAOT
cnetmuryeckue st yuebHoro nipeamerta «buosiorusi» HayuHble 3HaHUsI, YMEHUSI U CTIOCOOBI ZelCTBUI 110
OCBOEHMIO, WHTEprpeTaluy W TpeoOpa30BaHUI0 3HAHWM, BU/bI [ESTeNIbHOCTH TI0 TIOIYYeHHI0 HOBOTO
3HaHWS W TPUMEHeHUWI0 3HAHWN B Pa3/IMUHbIX Y4eOHBIX CUTyalUsiX, a TakKe B peaslbHbIX >KW3HEHHbIX
CUTyaLUsiX, CBSI3aHHBIX C OWosiorvell. B mporpamme mpeaMeTHble pe3y/bTaTbl MpeJCTaBIeHbl M0 TofaM
o0OyueHwusl.

[IpenMeTHbIe pe3yabTaThl OCBOeHUs ydeOHOro mpeamera «buosorus» ¢ 10 Kaacce JOJDKHBI
OTpaXkaTh:

c(opMHPOBAHHOCTL 3HAHUM O MecTe U PoJid OHOJIOTHUM B CUCTeMe HayYHOTO 3HaHUsI eCTeCTBeHHBIX
HayK, B ()OpMHpOBaHUM COBPeMEHHOI eCTeCTBeHHO-HayUyHOM KapTHHbI MHMpPa ¥ HAyYHOTO MUPOBO33peHMUs, O
BK/IaZie POCCHUMCKHUX U 3apy0e)KHBbIX YUEHBIX-OMOJOrOB B pa3BuTHe Ouosioruu, GYHKLHMOHATLHON
IrPaMOTHOCTH YejIoBeKa JI/Isl pelleHHs )KM3HeHHBIX 3a/jay;

yMeHHe pacKpbIBaTh COZiep)KaHre OMO/IOTMUecKUX TEPMUHOB U TIOHSTHI: JKHU3Hb, K/I€TKa, OPraHU3M,
MeTabom3mM (oOMeH BellleCTB U TIpeBpallleHWe SHepruM), roMeocras (camMoperyJsisiljusi), ypOBHeBast
OpraHu3salisi KUBbIX CHCTEM, CaMOBOCIIPOM3BeJieHHe (pernpo/yKLUs), HacaeJCTBeHHOCTb, U3MEHUMBOCTh,
POCT U Pa3BUTHE;

yMeHMe u3/arath OHo/ioTHuYecKre Teopuu (K/IeTOuHasi, XpOMOCOMHasi, MyTallMOHHasi, 1jeHTpabHast
JlorMa MOJIeKy/IipHOM Ouosioruu), 3akoHbl (I'. Mengensi, T. Moprana, H. U. BaBwioBa) u yuenus (o
LIeHTpax MHOTroobpa3sus U MPOUCXOXKIeHUs KyIbTYPHbIX pacTeHuid H. V. BaBusoBa), orpe/iesisiTb rPaHULIbI
UX TIPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMeHHe BJ/1aieTb MeTOJaMH HAayUHOI'O I[MO3HdHHA B O1OoIOruu: Ha6n}0,quHe N OIrcCaHue >XHBBIX
CHCTeM, IIpOoLeCCOoB U HBHEHHﬁ, OpraHuv3alus U rpoBeaeHne O10IOTUYECKOT0 3KCIIepHMEeHTAa, BbIABHM)XEeHHE
THUIIOTEe3bl, BbBIAB/IEHME 3dBHUCHMMOCTH MeXAYy HuccjieayeMbIMKU Be/IMUYMHAMU, 00BsICHEHHE MMOJIyUeHHBIX
pe3y/bTaTOB, HWCIIO/JIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TEOPI/Iﬁ U 3aKOHOB, yMe€HHE€ [e/laTb BBbIBO/IbI Ha
OCHOBAdHMH T10JTYUYE€HHBIX pe3yJ/IbTdTOB;

yMeHHe BbIJIeJISITh  CYIeCTBeHHble TIPU3HAKUM BUPYCOB, KJ/ETOK TIPOKApUOT U 3YKapHOT,
OJHOK/IETOYHbIX W MHOTOK/JIETOYHBIX OPraHM3MOB, OCODEHHOCTH TIpOIlecCcOB: OOMeHa Bel|ecTB U
TipeBpallleHust SHePruM B KJleTKe, (POTOCHHTe3a, M71aCTUUeCKOro U SHepreTMYeckoro ooOMeHa, XeMOCHHTe3a,
MMTO3a, Mel03a, OIJI0[JOTBOPeHUs], pa3MHOXKeHHs1, UHJMBU/lyaJbHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3);

yMeHHe TIPUMEHSITh TIO/Ty4eHHbIe 3HaHUS i 00bsCHeHUs OHMO/IOTHUeCKUX TPOLIeCCOB U SIBIEHUM,
JUTST TIDUHSITUSL TIPAKTMUECKUX PpeIleHWH B TOBCEJHEBHOW >KU3HU C 1ieflblo obecrieueHuss 6e30MacHOCTH
CBOEro 37I0POBbSI W 3[]0POBbsI OKDY’KAlOIIUX JIFOZeH, COOJFoZieHHsT HODM TPaMOTHOTO TIOBe/IEHUSI B
OKpY>Katollleil TIpUPOAHON cpejie, MOHUMaHHe HeOOXOAUMOCTH UCIIOMb30BaHUS JIOCTW)KEHHUN COBPeMeHHOU
610/I0rMKM ¥ OUOTEXHOJIOTUI ZIJIs1 Pal[iOHAILHOTO TIPUPO/I0TI0/Ib30BaHMS;

yMeHHe pelllaTh 37eMeHTapHble TreHeTHYecKWe 3aZlaud Ha MOHO- U AWrHOpHUHOe CKpelvBaHue,
CIeIJIeHHOe Hac/ieloBaHWe, COCTaBJISITh CXeMbl MOHOTHOPHIHOTO CKpPEeIUBaHUs /IS TIpe/iCKa3aHust
Hac/e/J0BaHUsI PHM3HAKOB Y OPraHK3MOB;



yMeHHe BBITIOJIHATL J1TaOOpaTOpHble W TIpaKTHUecKWe paboThl, COO/FOAATh MpaBu/a Tpu pabote C
yueOHbIM U J1abopaTopHbIM 000pY/J0BaHUEM;

yMeHHe KPUTHUEeCKU OLeHWBaTh W WHTEPIPETUPOBATh MH(HOPMALMIO OMOIOTHUECKOTO CO/lepyKaHus,
BKJ/IIQUAIOLYI0 TICeB/IOHAYUHble 3HaHHWsI W3 Pa3/MUHBbIX MCTOYHUKOB (Cpe/CcTBa MacCOBOM MH(OpMalUH,
HAyYHO-TIOMYJ/ISIPHbIE MaTepHasbl), 3TUYeCKHWe aCMeKThl COBPEMEHHBIX HCC/IeJoBaHuM B OHOMOTHH,
Me/Iul[He, OUOTeXHOIOTHY;

yMeHHe CO03/laBaTh COOCTBEHHbIE MHUCbMEHHbIE W YCTHBIE COOOI[eHHs, 00001jasi OGHOIOrHUeCcKyIo
MHGbOPMaLUIO U3 HECKOJIBKUX UCTOYHHUKOB, FPAMOTHO MCII0/Th30BATh TIOHATHUHHBIN armapaT OHUOJIOTHH.

[lpeameTHbIe pe3y/ibTaThl OCBOeHHsi yueOHoro mipeamera «buosorusi» @ 11 Kiaacce NOHKHBI
OTpa’kaTh:

c(hOpPMHPOBAHHOCThL 3HAHUI O MeCTe U PO/ OHOJIOTHUM B CHCTEMe HayYHOTO 3HaHUSI eCTeCTBeHHBIX
HayK, B ()opMHUPOBaHUM COBpPeMEeHHOM ecTeCTBeHHO-HAayUyHOW KapTUHBI MHUPA ¥ HAyYHOTO MUPOBO33peHMUS, O
BK/IaZie POCCUHCKHUX U 3apy0Oe)KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHe Ouosorud, GYHKIIMOHATBHON
rPaMOTHOCTH UesioBeKa /ijis pellieHus] )KU3HeHHbIX 3a/iau;

yMeHHe pacKpbIBaThb COJep)KaHHe OHOJOTMUeCKUX TEPMHUHOB M TIOHATHU: BWJ, TIOMYJISLMS,
reHo(OH/, 3BOJIOLMS, ABWKYIIHME CUIbl (akTOpbI) 3BOJIIOLMHK, TPHUCIIOCOOIEHHOCTE OPraHW3MOB,
BHJI000pa3oBaHue, Koornueckue (hakTopbl, IKOCUCTEMA, MPO/YLIEHThbl, KOHCYMEHTbI, PeAYLeHTbI, LIeMH
MTUTaHWs, KOJIOTUdecKast mipaMuzia, buoreoiieHo3, 6uocdepa;

yMeHHe H3/1aratb OWosoruyeckvie Teopuu (3BOJIOLMOHHAsE Teopusi Y. [lapBuHa, CUHTeTUYecKas
Teopusi 3BOJIFOLIMM), 3aKOHbI M 3aKOHOMepPHOCTH (3apogpiiieBoro cxozctBa K. M. Bapa, uepenoBaHus
TJIaBHBIX HaripaBjieHWd u myTeid sBooru A. H. CeBepiioBa, yuenus o 6uochepe B. U. BepHazckoro),
orpeie/iiTh TPAaHUI[bl UX PUMEHUMOCTH K XKUBBIM CHCTEMaMm;

YMeHHue BJ/a[eTb MeTO/ldMW HAYUYHOr'o IIO3HaHUA B O1OJIOTHH: Ha6JIIO,E[eHI/Ie K OIliMCaHHe >XHUBBIX
CHUCTEM, IPOoLIeCCOB U HBHEHI/Iﬁ, OpraHu3aliyvsa W MpoBeaeHne OMOJIOrUYECKOTO SKCIIepuMeHTd, BbIABU)XEHHE
TUTIOTEe3bl, BbLIABJIEHHME 3aBUCHMMOCTHU MeXAYy HuCC/IeyeMbIMHU BeJINYWMHAMU, 00BsICHeHHe MOJTYy4YE€HHBIX
pe3y/bTaTOB, HCIIO/Ib30BAHHBIX HAYYHbIX HOHﬂTHﬁ, TEOPI/Iﬁ N 3daKOHOB, yYMe€HHE [e/IaTb BbBIBOJAbI Ha
OCHOBAaHMM IMOJTYYEHHBIX PDe3YyJ/IbTATOB;

yMeHHe BBIJENSTb CyIIeCTBeHHble TIPU3HAKW CTPOeHHsi OHOOrhYecKuX OOBEKTOB: BHJIOB,
TMOMYJ/ISIWYN, TPOAYLIEHTOB, KOHCYMEHTOB, peAyLIEHTOB, OHOTreoIleHO30B W 3KOCUCTEM, OCOOEHHOCTU
MIPOLIECCOB: Hac/leICTBEHHOM  M3MEeHUMBOCTH, eCTeCTBEeHHOT0 otbopa, BH7I000pa3oBaHms,
MpUCIIocob/IeHHOCTH OPraHU3MOB, JIeMCTBUS SKOJIOrMYeckux (aKTOPOB Ha OpraHU3MbI, IepeHoca BelllecTB
M TI0TOKAa S5HEPruM B S5KOCUCTeMaX, aHTPOMNOIreHHBbIX H3MEHEHMH B 3KOCHCTeMaX CBOell MeCTHOCTH,
KPYTOBOPOTA BeILeCTB U OMOre0XMMHUYeCKUX IIMK/IOB B Ouochepe;

yMeHHe TIPUMEHSITh TIOTyUYeHHbIe 3HaHUS [ 00bsSCHEHUsT OHMOJIOTMUeCKUX MPOLIECCOB M SIBIEHUH,
JUTST TIDUHSITHSI TIDAKTUUECKUX PpellleHri B TOBCEJHEBHOW >KU3HU C Liefbio obecrieueHusi 6e30MacHOCTH
CBOETO 3[I0POBbSi U 3[]0POBbSl OKPY’KAIOLIUX JIFOZIeH, COOJI0/IeHUsT HOPM T'PaMOTHOTO TIOBeI€HHs B
OKpY>Karolllell TIPUPOZHOM cpejie, TOHUMaHHe HeoOXOJUMOCTH WCTIOb30BaHHUS AOCTKEHU COBPEMEeHHOU
Ouosoruu [/t paljioHaIBHOTO TIPHUPO/IOTI0/Tb30BaAHUS;

yMeHHe pellaTh 3/ieMeHTapHble OMOJIOTUYeCKUe 3aflaud, COCTAaB/ISTh CXEeMbI TEePeHOCa BEIeCTB U
3Hepryu B 3KocucTeMax (Lierny MUTaHusl);

yMeHHe BBITIOJHSATL J1abopaTOpHbIe W TPAaKTHUecKue paboThl, COO/MIOaTh MpaBuia Npu pabore c
yueOHbIM 1 7abopaTopHbIM 000pY/J0BaHUEM;



yMeHHe KPUTHUeCKH OL[eHWBATh U WHTEePIPeTUPOBAaTh WH(POPMALIHMI0 OMOJIOTHYEeCKOTO CO/Iep>KaHMs,
BK/TFOUAIOL[YH0 TICeB/IOHAayUHble 3HAaHWS W3 Pa3/IMUHbIX MCTOUHUKOB (CpeACcTBa MacCOBOM WH(pOpMaLuH,
Hay4YHO-TIOMY/ISIPHbIE MaTepHasibl), paCCMaTpPUBAaTh TJI00a/bHbIe IKOJIOTHUeCKHe MPoOieMbl COBPEMEHHOCTH,
(hOopMHUpOBATH 110 OTHOILIEHHUIO K HUM COOCTBEHHYIO TTO3UILIUIO;

yMeHHe CO34aBdThb CcOOCTBeHHBIE MMHUCHMEHHBIE WU YCTHBIE COO6H_[€HI/IH, O606H_[aﬂ 6I/IO]'IOFI/I‘—IECKYIO
I/IH(I)OpMaL[I/I}O W3 HECKOJIBKHMX MCTOYHHUKOB, 'PAMOTHO HCITI0/Ib30BATh TTOHSATUHHBIN alfriapar OuoJIoruu.

TEMATHNYECKOE IVNTAHUPOBAHVE

10 KJIACC
Ne | HaumeHoBaHUe KosmmuecTBO YacoB JJIeKTpOHHEIEe (U POBLIL)
II/Il | pa3fesioB U TeM | Bcero | KoH-Hble |IIpak-KHe obpasoBaTeJIbHEIE PeCypChl
HpOrpaMMbI paboTel | paboThI
1 buroJjiorus Kak 2 0.5 bub6siroreka I[JOK
HayKa https://m.edsoo.ru/7f41c292
2 JKuBbIE CCTEMBI 1 bubanoreka IIOK
U UX https://m.edsoo.ru/7f41c292
OopraHusaIysa
3 XUMHUUeCKUN 8 1 bubsmoreka I[OK
COCTaB U https://m.edsoo.ru/7f41c292
CTpPOEHMe KJIeTKU
4 JKusHeeaTesIbHO 6 bubimmoTeka IIOK
CTh KJIETKHU https://m.edsoo.ru/7f41c292
5 Pa3sMHO>KeHUe U 5 1 bubamoreka IIOK
WUHAVBUIYaJIbHO https://m.edsoo.ru/7f41c292
e pasBUTHe
OpPraHUu3MOB
6 HaciiemcTBeHHOC 8 1.5 bubsnoreka IIOK
Tb U https://m.edsoo.ru/7f41c292
NU3MEHUYUBOCTH
OpPraHUu3MOB
7 Cestekius 3 bubsmoreka IIOK
OpPraHM3MOB. https://m.edsoo.ru/7f41c292
OCHOBEI
OHMOTEXHOJIOTUH
8 Pe3epBHOe BpeMsa 1 bubimoteka IIOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMUYECTBO 34 0 4
YACOB IIO
[TPOTPAMME
11 KJIACC
Ne | HauMmeHOBaHUe KosmmuecTBO YacoB JJIeKTpOHHEIEe (IIUOPOBHIE)
II/11 Pa3iesioB U TEM | Bcero KoH-HEIE HpaK-KHe O6pa3OBaTeJIbHBIe PecCypCEL
IIporpaMmbI paboTel | paboThl
1 IBOJIIOITHOHHAS 9 1 bubamoreka IIOK



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

Ne | HaumeHOBaHUe KosmmuecTBO YacoB JJIeKTpOHHEIEe (ITUPPOBLIL)
H/H pa3aesioB 1 TEM | Bcero KoH-HBIe HpaK_KHe O6p830BaTeJILHBIe PECYPChL
HpOrpaMMBbI paboTel | paboThI
OMOJIOTHS https://m.edsoo.ru/7f41cc74
2 BO3HHUKHOBEHHE 9 0.5 bubamoreka IIOK
U pasBUTHE https://m.edsoo.ru/7f41cc74
PKU3HU Ha 3eMJie
3 OpraHusmel 1 5 1 bubsnoreka I[OK
OKpYy>Karolas https://m.edsoo.ru/7f41cc74
cpema
4 Coob1recTBa ¥ 9 bubsmoreka I[OK
9KO0JIOTUYECKHE https://m.edsoo.ru/7f41cc74
CUCTEMBI

5 PesepBHOe 2 bu6smoTteka IIOK
BpeMs https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO 34 0 2.5

YACOB II0

[TPOTPAMME

MOYPOUYHOE INTAHUPOBAHUE

10 KJTIACC

Ne TeMma ypoka KosimuecTBO 4acoB JlaTa | JJIEKTPOHHBIE ITUPPOBLIE

I1/11 Bcero |KouTpoJbH|[IpakTHueck| H3Y4€eH 00pa30oBaTeIbHbIE PECYPCHI

ble paboTHI | e pPaboThl M

1 |buoJsiorusa B 1 bubsroreka [[OK
CUCTeMe HayK https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a

2 |MeToabI 1 0.5 bubsiroreka [JOK
IO3HAHUA KUBOU https://m.edsoo.ru/863e6122
IIPUPO/IBI.

[TpakTHueckasa
pabora Ne 1
«Hcrosib30BaHMue
PasJITMYHBIX
MeTO/IOB IIpU
U3yUYeHUU
OHMO0JIOTHYECKUX
00 BEKTOB»

3 |buoJIoTHYeCKue 1 bubamoreka IJOK
CHUCTEMBI, https://m.edsoo.ru/863e6564
IIPOIeCChl U UX
U3yuyeHUue

4  (XuMHYeCKHH 1 bubamoreka I[OK
COCTaB KJIETKH. https://m.edsoo.ru/863e674e
Boma u
MUHepaJbHEIE



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

TeMa ypoka

KoJsimuecTBO UacoB

Bcero

KoHTpoJsIbH
ble paboThI

ITpakTHUECK
ue paboThl

JlaTa
U3y4yeH
us

JJIeKTPOHHEIE ITUPPOBLIE
obpasoBaTesIbHBIE PecypChl

COJIN

besiku. CocTaB U
CTpOeHUe 6eIKOB

bubamoreka I[OK
https://m.edsoo.ru/863e6b72

depMeHTHI —
6uoI0TUYeCKUe
KaTaJIn3aTOPHL.
JlabopaTopHas
pa6oTa Ne 1
«M3yueHue
KaTaTUTUYeCKOH
aKTUBHOCTU
depMeHTOB (Ha
IpuMepe
aMmIasbl WIA
KaTaJia3bl)»

0.5

bubsroreka [[OK
https://m.edsoo.ru/863e6h72

VTJIeBOJIBI.
JIUIIU eI

bubsiroreka I[[OK
https://m.edsoo.ru/863e6870

HyxiyerHOBEIE
KUCJIOTEL. AT®

bubamoreka IJOK
https://m.edsoo.ru/863e6d5c

HcTopuda u
MeTO/IbI
U3yUYeHUs
KJIETKHU.
KieTouHas
TeOpUs

bubsmoreka [[OK
https://m.edsoo.ru/863e6e88

10

KiteTka Kak
I1eJIOCTHAas
>KUBasi cCUcTeMa

11

CtpoeHue
9YKapHUOTUUYECKO
U KJIETKHU.
JlabopaTopHas
paboTa Ne 2
«M3yueHue
CTPOEHUs KJIETOK
pacTeHuy,
PKUBOTHBIX,
IpUO0OB U
6aKTepHUH I10[
MUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIperapaT

0.5

bubsroreka [[OK
https://m.edsoo.ru/863e6ff0

https://m.edsoo.ru/863e716c¢



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

Ne TeMa ypoka KojsimyecTBO 4acoB JlaTa | JJIeKTPOHHBIE ITUPPOBLIE
I1/I1 Bcero |KoHTposbH [[lpakTryeck| H3y4€eH |06pasoBaTe/IbHbIE PeCypPCh
ble paboTHI | e pPaboThl us

ax M ux
OITKCaHUEe»
12 |O6MeH BellecTB 1 bubamoreka IJOK
WLJTU MeTaboJIH3M https://m.edsoo.ru/863e766¢
13 |®PoTocuHTES. 1 bubsroreka [[OK
XeMOCHHTEe3 https://m.edsoo.ru/863e7c98
14 [dHepreTUUYeCKUN 1 bu6smoreka IJOK
o6MeH https://m.edsoo.ru/863e7aae
15 PKusHeHHBIN 1 0.5 bubamoreka I[OK
[TUKJI KJIeTKHU. https://m.edsoo.ru/863e7dc4
/lejieHHe KJIETKU.
Murtos.
JlabopaTopHas
pabora Ne 3
«HabJuromeHue
MHTO3a B
KJIeTKax
KOHYMKA
KOpeIlKa JIyKa
Ha TOTOBBIX
MUKpOIIperiapaT
ax»
16 |buocuHTe3 1 bubamoreka IJOK
0esiKa. Peakmus https://m.edsoo.ru/863e796e
MaTPUYHOIO
CUHTe3a
17 [TpaHcadaug — 1 bu6smoreka IJOK
6rocuHTe3 6esKa https://m.edsoo.ru/863e796e
18 [HekiieTOUHBIE 1 bubsroreka [[OK
GOPMBI )KU3HU — https://m.edsoo.ru/863e7540
BUPYCHI
19 [Popmbl 1 bubsmoreka IIOK
pPasMHOXeHUs https://m.edsoo.ru/863e81b6
OpraHu3MoOB https://m.edsoo.ru/863e831e
20 |Metio3 1 bubamoreka I[OK
https://m.edsoo.ru/863e7f4a
21 |O6pasoBaHUe U 1 0.5 bu6sanoreka IJOK
pasBUTHE https://m.edsoo.ru/863e81b6
IT0JIOBBIX KJIETOK.
O1utomoTBOpEeHUe
. JJabopaTopHas
paboTa Ne 4



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c

/11

TeMa ypoka

KoJsimuecTBO UacoB

Bcero

KoHTpoJsIbH
ble paboThI

ITpakTHUECK
ue paboThl

JlaTa
U3y4yeH
us

JJIeKTPOHHEIE ITUPPOBLIE
obpasoBaTesIbHBIE PecypChl

«3yueHue
CTPOEHUS
II0JIOBBIX KJIETOK
Ha I'OTOBBIX
MUKpoIIperapaT
ax»

22

NupuBunyaabrHO
€ pasBUTHE
OpTraHU3MOB

bubsroreka [[OK
https://m.edsoo.ru/863e8436

23

l'eHeTuka —
HayKa 0
HacJIe[ICTBEHHOC
TH U
HU3MEHUYHUBOCTH

bubamoreka IJOK
https://m.edsoo.ru/863e8612

24

3aKOHOMEPHOCTU
HacJieJ0BaHUA
IIPU3HAKOB.
MoHorubpugHOE
CKpeIllBaHue

bubamoreka I[JOK
https://m.edso0.ru/863e8878

25

JurnopugHoe
CKpelluBaHUe.
3aKoH
He3aBHUCHMOTO
HacJieZJloBaHUs
IIPU3HAKOB

bubamoreka IJOK
https://m.edsoo.ru/863e89a4

26

CrerurieHHOe
HacJieJoBaHUe
IIPU3HAKOB.
JlabopaTopHasa
pabora Ne 5
«M3yueHue
pe3yJIbTaTOB
MOHOTHUOPH/THOTO
U TUTUOPULHOTO
CKpeIlUBaHUA Y
IPO30QUIILI HA
TOTOBBIX
MUKpOIIpeIiaparT
ax»

0.5

bubsiroreka [JOK
https://m.edsoo.ru/863e8c60

27

I'eHeTHKa I110J1A.
HaciemoBaHue
IIPU3HAKOB,

bubsmoreka [[OK
https://m.edsoo.ru/863e8c60



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436

/11

TeMa ypoka

KoJsimuecTBO UacoB

Bcero

KoHTpoJsIbH
ble paboThI

ITpakTHUECK
ue paboThl

JlaTa
U3y4yeH
us

JJIeKTPOHHEIE ITUPPOBLIE
obpasoBaTesIbHBIE PecypChl

CLOEIlVYIEHHBIX C
IIOJIOM

28

N3MeHYUBOCTE.
HenaciienctBeHH
ast
U3MEHUYUBOCTb.
JlabopaTopHas
pabora Ne 6.
H3yueHue
MOAUGUKAITUOHH
o"
U3MEHYUBOCTH,
IIOCTPOEHUEe
BapUAIMOHHOTO
psita u
BapUaIluOHHOU
KPUBOM»

0.5

bubamoreka IJOK
https://m.edsoo.ru/863e8efe

29

HaciegcrBeHHas
U3MEHUYUBOCTb.
JlabopaTopHas
pabora Ne 7.
«AHaJIn3
MyTalui y
Ip0o30$UIILI Ha
TOTOBBIX
MUKpOIIpeIiapaT
ax»

0.5

bubamoreka IJOK
https://m.edsoo.ru/863e8efe

30

T'emeTuka
yesI0BeKa

bubamoreka I[OK
https://m.edsoo.ru/863e8d78

31

Pe3epBHEIN YPOK.
O6006111eHHE TI0
TeMe
«HacysiercCTBeHHO
CThb U
U3MEHYUBOCTh
OpraHUu3MOB»

32

CeJsreKIua KakK
HayKa U IIpoiiecc

bubsroreka [[OK
https://m.edsoo.ru/863e9214

33

MeToarnl 1
OCTYDKEHUA
CeJIEeKITUU
pacTeHUN U

bubsiroreka [JOK
https://m.edsoo.ru/863e9214



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

3BOJIIOITHU:

Ne TeMa ypoka KosimuecTBO 4acoB JlaTa | JJIeKTPOHHBIE ITUPPOBLIE

I1/I1 Bcero |KoHTposbH [[lpakTryeck| H3y4€eH |06pasoBaTe/IbHbIE PeCypPCh

ble paboTHI | e pPaboThl ns
PKUBOTHBIX

34 |BPHOTEXHOJIOTUSI 1 bubamoreka I[OK
KaK 0Tpacib https://m.edsoo.ru/863e9336
IIPOM3BO/ICTBA

34 0 4
11 KJTIACC
Ne Tema ypoka KoyimyecTBO YacoB Jata JJIEKTPOHHEIE

I1/T1 Bcero |KoHTpoJibH (IIpakTuyeck| H3Yy49€H I QpoBEIE

ble paboTEI | ve paboThl s obpasoBaTeIbHbIE
pecypchl

1 |3BoJsroriua u 1 bubsnoTteka [IOK
METO/BI eé https://m.edsoo.ru/863ea
H3yUYeHUs 20e

2 |HUctopusa 1 bu6smoreka IJOK
pasBUTUA https://m.edsoo.ru/863e9
IIpefCcTaBIeHUMI 570
00 3BOJIIOITUHA

3 |MukposBoaronusa| 1 bubamoreka IJOK

https://m.edsoo.ru/863e9
cle

4 |[TorrysiArius Kak 1 0.5 bu6sauroreka IJOK
gJleMeHTapHas https://m.edsoo.ru/863e9
eIUHHUIIa BUIa U 9c6
9BOJIIOIIUH.

JlabopaTopHas
pabora Ne 1
«CpaBHeHUEe
BUJIOB I10
MOP}OSI0TUYECKO
MY KPHUTEPHUIO»

S |AB¥DKYIIHE CUJIEI 1 bubsnoTteka [IOK
(3;leMeHTapHEIE https://m.edsoo.ru/863e9
GaxTOophI) da4d
9BOJIIOITUU

6 |EcTecTBeHHBIN 1 bubsinoreka [JOK
0TOOp U ero https://m.edsoo.ru/863e9
GOpPMEL ed0

7 |Pe3ysbTaThl 1 0.5 bu6smoreka IIOK

https://m.edsoo.ru/863e9



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9336

II/11

TeMma ypoka

KosimuecTBO UacoB

Bcero

KoHTpoJILH

ble paboThI | ve paboThl

ITpakTHUECK

/laTa
H3y4yeH
us

JJIEKTPOHHEIE
nudpoBEIe
obpasoBaTeJIbHbIE

IIPUCIIOCO6IEHHO
CTh OPTaHU3MOB
u
BH/1006pa3oBaHU
e. JJabopaTopHasg
pa6oTa Ne 2
«OmncaHue
IIPUCIIOCO6I€eHHO
CTU OpraHusMa u
ee
OTHOCHUTEJILHOTO
XapakTepa»

fde

HarmpaBiieHua 1
IyTH
MAaKpPO3BOJIIOIIUH

bubamoreka IJOK
https://m.edsoo.ru/863e9

cle

HeobpaTuMoCTh
9BOJIFOITUHA

10

HcTopuda )KU3HU
Ha 3eMJie U
METO/IBI e
H3y4YeHUs

11

T'uroressl
IPOUCXOXKIEeHUA
"KHU3HU Ha 3eMJjie

bubaroreka [[OK
https://m.edsoo.ru/863ea

5a6

12

PasBuTHe )KU3HU
Ha 3eMJIe 110
apaM U mepuoziaM

bubamoreka IJOK
https://m.edsoo.ru/863ea

6be

13

OCHOBHBEIE 3TaIIbI
9BOJIIOITUU
PacTUTESILHOIO U
KIBOTHOTO
MHpa.
ITpakTHUueckasa
pabora Ne 1
«3yueHue
HCKOIIaeMBbIX
OCTaTKOB
pacTeHu U
KUBOTHBIX B
KOJLJIEKITUSIX»

0.5

bubamoreka IJOK
https://m.edsoo.ru/863ea

8bc

14

CoBpeMeHHas
cucreMa

bubamoreka IJOK
https://m.edsoo.ru/863ea



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9fde

II/11

TeMma ypoka

KosimuecTBO UacoB

Bcero

KoHTpoJILH

ble paboThI | ve paboThl

ITpakTHUECK

/laTa
H3y4yeH
us

JJIEKTPOHHEIE
nudpoBEIe
obpasoBaTeJIbHbIE

OpraHHUYeCcKOIo
MHpa

48e

15

IBOJIIOITUA
JeJIoBeKa
(aHTpOIIOreHe3s)

bubamoreka IJOK
https://m.edsoo.ru/863ea

c2¢

16

/[ BIDKYIIIUE CUJIBI
(paxTOpHI)
aHTpoIIoreHes3a

bubaroreka [[OK
https://m.edsoo.ru/863ea

d44

17

OCHOBHEIE
CTaguu
3BOJIIOITUU
yeJjiIoBeKa

18

YesioBeuecKHe
pacel 1
[IPUPOLHEIE
azarraluu
yeJI0OBEeKa

bubsirmoreka IJOK
https://m.edsoo.ru/863ea

ea2

19

Pe3epBHEBIN VPOK.
O6o006111eHHE T10
TeMe
«BO3HUKHOBEeHUE
U pasBUTHE
PKU3HU Ha
3emMiie»

20

JKOJIOTUS KaK
HayKa

21

Cpenbl 0OUTaHUS
U 9KOJIOTHUECKHUe
GaKTOpHI

bubamoreka IJOK
https://m.edsoo.ru/863ea

fec

22

AOHOTHUYECKHe
GaKTOpHI.
JlabopaTopHas
pabora Ne 3.
«Mop@dosroruyeck
re 0C00eHHOCTH
pacTeHuM U3
PasHBIX MeCT
OOHTaHUS».
JlabopaTopHas
paboTa Ne 4.
«BiusgHMe cBeTa

Ha pOoCT U

0.5

bubamoreka IJOK
https://m.edsoo.ru/863eb

10e



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e

II/11

TeMma ypoka

KosimuecTBO UacoB

Bcero

KoHTpoJILH

ble paboThI | ve paboThl

ITpakTHUECK

/laTa
H3y4yeH
us

JJIEKTPOHHEIE
nudpoBEIe
obpasoBaTeJIbHbIE

pasBUTHE
UepeHKOB
KoJIeyca»

23

buoTuueckue
$aKTOpPbI

bubamoreka IJOK
https://m.edsoo.ru/863eb

3438

24

JKOJIOTUYECKHe
XapaKTepUCTUKU
TIOITYJIAITUHN.
ITpakTHUeckas
pabora Ne 2
«ITopgcuéT
[IJIOTHOCTU
OIYJIAITUN
PasHBIX BU[OB
pacTeHuM»

0.5

25

CoobirecTtBa
OpPraHNU3MOB —
OHOIIeHO3

bubaroreka [[OK
https://m.edsoo.ru/863eb

46a

26

JKOJIOTHUUEeCKHEe
CUCTEeMBI
(3aKocUuCTEeMBI)

bubamoreka IJOK
https://m.edsoo.ru/863eb

46a

27

OCHOBHEIE
I[MOKa3aTeJIx
3KOCHCTEMBI.
JKOJIOTHYEeCKUe
IUPaMUIBL.
CBoricTBa
3KOCHCTEM.
Cykneccus

bubamoreka IJOK
https://m.edsoo.ru/863eb

Sfa

28

ITpupoxHLIe
3KOCHUCTEMEI

29

AHTPOIIOTeHHEIE
9KOCHCTEMEI

30

buocdepa —
r100aIbHas
aKocHucTeMa
3eMiiu

bubsroreka [[OK
https://m.edsoo.ru/863eb

bSe

31

3aKOHOMEPHOCTH
CYyILI[eCTBOBaHUA
6uocdepsl

bubaroreka [[OK
https://m.edsoo.ru/863eb

d16

32

Yes1i0BeueCTBO B



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

II/11

TeMma ypoka

KosimuecTBO UacoB

Bcero

KoHTpoJILH
ble paboThI

ITpakTHUECK
e paboThl

/laTa
H3y4yeH
us

JJIEKTPOHHEIE
nudpoBEIe
obpasoBaTeJIbHbIE

b6uocdepe 3emiun

33

Cocy1ecTBOBaHU
e IIPUPOJBI U
JeJl0BeYecTBa

bubaroreka I[OK
https://m.edsoo.ru/863eb

ale

34

Pe3epBHEIN YPOK.
O6006111eHHE

TEeMBbI

«Coob1recTBa 1
9KOJIOTUYECKHE

CHUCTEeMBI»

OBIIEE

KOJIUYECTBO

YACOB IIO
ITPOTPAMME

34 0 2.5

ITPOBEPSIEMBIE TPEBOBAHNA K PE3Y/IbTATAM OCBOEHUSI OCHOBHOM OBPA30BATE/IbHOM
IMPOTPAMMBI

10 KJ/TACC

Kopg

NpoBepsieMoro

pe3y/bTaTa

IIpoBepsieMbie NpeAMeTHbIE Pe3y/IbTaThl 0CBOEHH 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeJHEro 001ero 06pa3oBaHus

CchopMHUPOBAaHHOCTb 3HAaHWM O MecTe W PO OMONOTUM B CUCTEMEe HayuHOro
3HaHHsI eCTeCTBEeHHBIX HayK, B JOPMUPOBaHUM COBPEMEHHOU eCTeCTBeHHO-HayUHOU
KapTUHBI MUPA ¥ HAyUHOI0 MUPOBO33DEHHSs]; O BK/Ia/le POCCUMCKUX U 3apyOesKHBIX
YUEHBIX-OMO/IOTOB B pa3BuTHe O61osorun; GyHKIIMOHA/TLHOM TPaMOTHOCTH Ue/IOBeKa
JU1s1 pellieHusl )KU3HEeHHbBIX 3a7au

YMeHue pacKpbiBaTh CO/lep)KaHWe OMONIOrHMYecKUX TePMUHOB U TIOHSITHI: )KU3Hb,
K/IeTKa, OpraHu3M; MeTabosm3M (0OMeH BelIeCcTB W TIpeBpallleHHe 3SHEPruH),
romeocras (caMmopery/silusi), ypOBHeBas OpraHu3aldsi J>KMBBIX  CHUCTEM,
CcaMOBOCIIpou3Be/ieHre (pernpoyKLusi), Hac/aeCTBEHHOCTb, U3MEHUHNBOCTb, POCT U
pasBUTHE

YMeHnue wu3naraTh  OuosiorMueckue — Teopud  (KJIeTOUHAs, XPOMOCOMHas,
MyTal[MoHHas1), 3aKoHbl (I'. Menpesns, T. Moprana, H.. BaBunoBa) u yuenus (0
L[eHTPax MHOT000pa3sus ¥ MPOUCXOKAEeHHUs KyIbTypHbIX pacTenuii H.J1. BaBusosa),
onpe/iesisiTb TPaHULbl UX IPUMEHUMOCTH K KMBbIM CUCTEMAaM

YMmeHue B/Ia/1eTb METOAdMKU HAYYHOI'O TIO3HAHUA B (37 oY () w%1% (Ha6J'II-O,E[6HI/Ie n
OMKrcCaHWe >XUBBIX CHCTEM, IMPOLIECCOB U HBHEHHﬁ; OpraHu3alivd KW IIpOoBeJAeHHe
O10IOrUUeCKOro SKCITepUMEHTA, BBIABUXXEHUE T'MIIOTE3bI; BbIABJIEHNE 3dBUCUMOCTU
MeXay HuccieayeMbIMH BeJIMYWMHAMU, 00BsICHeHHE IMMOJIYUe€HHBIX Ppe3yJ/IbTdTOB,



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

Kopg
NMpoBepsieMoro
pe3yJibTara

IIpoBepsieMbie NpeAMeTHbIE Pe3y/IbTaThl 0CBOEHH 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeJHEro 001ero 06pa3oBaHus

HCII0J/Ib30BAHHBIX HAYYHBIX HOHHTHFI, TEODI/Iﬁ " 3dKOHOB; yM€HHE [1€/1aTb BbIBOJbI
Ha OCHOBAHWU I10JTYYEHHBIX pe3yanaTOB)

YMeHre BBIJE/ATh CYIIeCTBEHHbIEe TPU3HAKKH BHUPYCOB, KJIETOK IIPOKAPHOT W
9YKapuOT, OAHOK/JIETOUHBIX M MHOTOK/JIeTOUHBIX OpPraHU3MOB; 0COOEHHOCTU
MpoI[ecCOB 0OMeHa BeIeCTB W TpeBpallleHus] SHepruy B KiieTKe, (DOTOCHHTE3a,
TUIaCTUYEeCKOTO0 M JHEepreTMYeckoro oOMeHa, XeMOCHHTe3a, MWTO03a, Meko3a,
OTJIOJIOTBOPEHMS], Pa3MHOXKEHHUs, WHAWBUAYaJbHOTO Ppa3BUTHS ~ OpraHu3Ma
(oHTOTEHE3)

YMeHUe TIpUMEHSTh T[OJyYeHHble 3HAHUS [ O0OBICHEHWs OHONOrMYeCKUX
TPOLIECCOB U SIB/IEHWM, J/Isi TIPUHSTHSI TIPAKTUYECKUX PEeIIeHHH B MOBCEJAHEBHOM
KU3HU B ILesisix obecrieueHrsi 0e30T1aCHOCTH CBOEro 3/10POBbS U 3[0POBbS
OKDY>KAIOILUX JII0/IeH, COOJII0/IeHHsT HOPM IPAMOTHOTO MOBEJIeHHsI B OKPY KarolLei
MIPUPOJIHOW  Cpefie; TIOHUMaHWe HEeOOXOAWMOCTH WCIIO/b30BaHUsl  [OCTYDKEHUH
COBpeMeHHOW  Ouosorud ¥ OMOTEXHOJOTMH  [yi1  PALMOHABHOTO
TIPUPO/IOTIO/IH30BAHHUS

YMeHue peliath 3/eMeHTapHble TeHeTHUeCKre 3a/laud Ha MOHO- W JUTHOpUAHOe
CKpellVBaHKe, CLeMJIeHHOe Hac/lIeZoBaHWe; COCTaB/IATh CXeMbl MOHOTMOPHIHOTO
CKpeIllMBaHus J71s NIpe/icka3aHusi Hac/le[Jl0BaHUsl MPU3HAKOB Y OPraHM3MOB

YMeHuHe BBIMOJIHATE 1ab0paTOpHbIE U MPaKTHUeCKHe paboThl, COO/I0ATh MpaBHIa
1py paboTe ¢ yueOHBIM U 1ab0paTOPHBIM 000PY/J0BAaHHEM

YMeHuWe ~ KpUTHMUECKM  OLIEHMBATb U MHTEpPIIPeTHpOBaTh  HMH(MOpPMAIHIO
OMOIOTUYeCKOTO  COJep)KaHWs, BK/IIOUAIOI[YI0 TICeBJOHAYYHble 3HaHUSA U3
pa3nnyHbiX MCTOUHUKOB (CMU, HayuyHO-TIOMY/IsIpHbIe MaTepuasbl); 3THUeCKHe
acreKThl COBDEMEHHBIX UCC/IeZIOBAaHUM B OMOIOTUN, MeUITMHE, OUOTEXHOJIOTHH

10

YMeHue co3faBaTh COOCTBEeHHbIe TIMCbMEHHbIE U YCTHBIE COOOIIeHus, 00001ias
Ouosiornueckyro  MHGOpPMAIMIO W3  HECKOJbKUX  HWCTOUHUKOB, T'PaMOTHO
WCITI0/Ib30BaTh TTOHSITUMHBIN armapaT 010J/Ioruu

11 K/TACC

Kop
NMpoBepseMoro
pe3yJbTarTa

IIpoBepsieMble NpeMeTHbIE Pe3y/IbTaThl 0CBOeHHS 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI CpejHero o01ero o6pa3oBaHus

ChopMHUpPOBAaHHOCTb 3HAHWM O MeCTe W pOJM OMONOTMM B CHUCTEME HAyuyHOIO
3HaHMS eCTeCTBeHHBbIX HayK, B (HOPMUPOBAHUM COBPEMEHHOU eCTeCTBeHHO-HayUHOU
KapTWHBI MHMpPa U HAYYHOTO MHUPOBO33PEHUST; O BK/IaZie POCCHMMCKUX U 3apyOe’KHBIX
yUéHBIX-OM0I0TOB B pa3BuTHe O1osorun; GyHKIMOHAIEHOW I'PaMOTHOCTH UesioBeKa
J1s1 pellieHus )KM3HeHHbIX 3afiau

YMeHre pacKpbIBaThb COZiep>KaHHe OMONOTMYeCKMX TEePMUHOB W TIOHSATHU: BUJ,
TIOTTY/ISIUS, TeHOMOH[, SBOJIIOLUS, [JBWKYIIME CHIbl ((aKTOPbI) 3BOJIIOLUH,
MPUCIOCO0/IEHHOCTh OPraHW3MOB, BHZI000pa3oBaHUe, 3KOJOrHUYecKre (HaKTOphI,
9KOCHCTEMA,  TPOAYLEHTbI, = KOHCYMEHTBI,  PeAyLeHTbI, LIeMd  ITUTaHus,
9KOJIOTMUeCKast TMpaMu/ia, broreorieHos, brochepa

YMenue wusnaratb Ouonoruyeckue Teopuu  (3BOMOLMOHHas —Teopusi Y.
JlapBUHA, CUHTEeTHUYECKAasi TeOpHst 3BOJIFOLIMHM), 3aKOHbl U 3aKOHOMEPHOCTH




Kopg
NMpoBepsieMoro
pe3yJibTara

IIpoBepsieMbie NpeAMeTHbIE Pe3y/IbTaThl 0CBOEHH 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeJHEro 001ero 06pa3oBaHus

(3apoppiieBoro cxogctBa K.M. Bapa, uepeoBaHusi I/1aBHbIX HarlpaB/ieHUN U MyTel
sposror A H. CeBeprioBa, yueHusi o 6uocdepe B.M. BepHajckoro), onpezensiTh
rPaHMULbI UX IPUMEHUMOCTH K )KUBBIM CHCTEMam

YMeHue B/afieTb MeTOJJaMM HAy4yHOIO I03HaHWs B Ouosjorvu (Hab/ojeHue u
OTMMCaHWe KUBBIX CHCTEM, TPOLIeCCOB U SIBJIEHUI; OpraHU3alys U MpoBefieHre Ouo-
JIOTUYECKOTO SKCIepUMeHTa, BBbIBM)KEHHEe TUIOTe3bl; BbISIBJIEHHME 3aBUCUMOCTH
MEXIy HCCAelyeMbIMA BeJIMUMHAMH, OOBSCHEHWe TIOyYeHHBIX pe3y/IbTaToB,
WCII0/Ib30BaHHbIX HayUHbIX TOHSITUM, TEOPUM M 3aKOHOB; YMeHHe [ieflaTh BbIBOJbI
Ha OCHOBaHUU MOJYYeHHbIX pPe3ybTaToB)

YMeHue BbIJeJISTh CYLeCTBeHHbIE TIPU3HAKH CTPOEHHsI OHUOOTMUeCKUX 00BEKTOB:
BUJIOB, TOMYJISAL[UM, MPOJYLIEHTOB, KOHCYMEHTOB, Pe/yLIeHTOB, OMOreoI|eHO30B U
9KOCHUCTEM; 0COOEHHOCTH TIPOL[ECCOB HAC/e[CTBEHHON HW3MEHUHMBOCTH, €CTECTBEH-
HOro 0TOOpa, BUA000Opa30BaHUs, TIPUCIIOCOOTEHHOCTH OpPraHU3MOB, JEeUCTBUS
9KOJIOTMUECKUX (PAaKTOPOB Ha OPraHU3MbI, TIEPEHOCA BEI[ECTB U MIOTOKA SHEPIHUH B
9KOCUCTeMax, aHTPOIOTeHHBIX H3MEHEeHWM B 3KOCHUCTéMAaX CBOEM MECTHOCTH,
KPYrOBOPOTA BEIIECTB U OMOre0XUMUUECKUX LIUKJIOB B OHoCchepe

YMeHue TIPUMEHSITh TI0/lyUeHHbIE 3HAaHUS /i1 OObACHEHHWsS OWOIOTHYEeCKUX
TIPOLIECCOB U SIBJIEHUHM, JJIs1 TIDUHSITHS MPAKTUUYEeCKHUX pellleHui B TOBCeHeBHOM
JKU3HU B 1esix obecrieueHrsi 6e30MacHOCTH CBOETO 3/[0POBbSI M 3[JOPOBbSI OKDY-
YKalIUX JIFofield, coOJiro[ileHrss HOPM TPaMOTHOTO TIOBeJieHUss B OKpPY)Karolei
TIPUPOJHON Ccpejie; TIOHMMaHHWe HeoOXOAUMOCTH WCIOIb30BAHUS [JOCTH)KEHUH
COBpPEMeHHOM OMOJIOTUH /1JIsl paliOHA/IbHOTO TTPUPO/IOTIO/Tb30BaHMUS

YMeHWe pemiath 37eMeHTapHble OHOJOrHYecKHe 3a/laud, COCTaB/STh CXEMBI
riepeHoca BellleCcTB ¥ 9HEPTUU B SKOCHCTeMax (Lieny MUTaHusl)

YMeHKe BBIOJHATEL TabopaTOpHbIe M TPaKTHUeCKre paboThl, COO/I0IaTh MpaBuia
TpH paboTe ¢ yueOHBIM U 1ab0paTOPHLIM 000PY/J0BaHHEM

Ymenue KPUTUUECKU OLIeHMBAaTh Y UHTepIIpeTUpPOBAaTh rH(bOopMaL1Io
OMOIOTMYEeCKOTO  COJiep)KaHWs, BK/IIOUAIOL[YI0 TICEBJOHAYYHble 3HAHUS U3
pa3nuuHbIX UCTOYHUKOB (CMU, HayuHO-TIOMy/IsIpHbIE MaTepuasbl); paCCMaTpPUBATh
ryobasbHbIE  KOJIOTUYEeCKHWe TPOo0/eMbl  COBPEMEHHOCTH, (OPMHPOBATh  TI0
OTHOLIEHUIO K HUM COOCTBEHHYIO TIO3ULIMIO

10

YMeHuve co3fiaBaTb COOCTBeHHBIE MHCbMeHHble M YCTHBIE COOOLeHus, 00001ast
Ouonornyeckyro  MH(OpMALMI0O U3  HECKOJBKMX  HCTOYHHKOB, T'PaMOTHO
VCTI0/Ib30BaTh MOHSITUMHBIN anmnapat 61o1oruu

ITPOBEPAEMBIE 3J/IEMEHTBI COJEPXKAHUA

10 K/TACC

Kop

IIpoBepsieMblii 3/IeMEHT CO/iep>KaHUA

1 buosorus Kak Hayka

1.1

Buonorus — Hayka o XuWBOW mpupoge. Posmb Ouosornd B (POPMHUPOBAHUM COBPEMEHHOMN
HayYHOU KapTHHBI MUpa. CrcTeMa OMOIOrHUeCcKIX HayK

1.2

MeTozbl TIO3HAHUS >KUBOM TPHUPO/bl (HAaOMIOLeHUe, SKCIIEPUMEHT, OIMCaHWe, HU3MepeHue,
K/1accUbUKalYs, MO/Ie/TMPOBAaHKe, CTaTUCTHUeCKast 00paboTKa JaHHBIX)

2 JKviBble crCTeMbl U X OpraHv3alys

2.1

JKuBbie cucteMsbl (6MOCHCTEMBI) KaK MpeMeT u3yueHus: 6uosioruu. CBOHCTBa OMOCUCTEM U UX
pa3HoobOpa3ue




Kop

IIpoBepsieMblii 3/71eMeHT CO/iepKaHus

2.2

YpOBHM oOpraHusali OMOCHCTeM: MOJIeKY/ISPHO-TeHeTUUeCKU, K/IeTOUHbIM, oOpra-
HU3MEHHBIH, MOy /IAIMOHHO-BUIOBOM, 9KOCUCTEMHBIN, O1oCchepHbIH

XVMHYeCKHI COCTaB U CTPOEHHeE KJIETKU

3.1

XUMHUECKUI COCTaB K/I€TKH. XMMWYECKHE 37IeMEHTBI: MaKpO3JIEMEHTBbI, MUKPO3/J€eMEHTHI.
Boma u muHepanbHble BeljecTBa. DYHKIMM BOJAbI MU MHUHEPA/TbHBIX BeI[eCTB B KIIETKe.
[Toasep)kaHue OCMOTHYeCKOro baaHca

3.2

Benku. CoctaB u cTpoeHure GekOB. AMHUHOKHC/IOTBI — MOHOMepHI OesikoB. HesameHnMble 1
3aMeHUMble aMUHOKUC/IOThl. AMUHOKHUC/IOTHBIA COCTaB. YPOBHU CTPYKTYpbl OeIKOBOM
MOJIeKYJIbl (TIepBUUHAs, BTOPUUHAs, TPeTHUUYHAasi U UeTBePTHUYHAsl CTPYKTypa). XUMHUUYecKHue
cBoiicTBa 6enkoB. bronoruueckue GyHKIMN OE/TKOB.

®epMeHTbl — OuHosorHueckue KaTanu3atopbl. CTpoeHWe (epMeHTa: AaKTUBHBIA I[€HTP,
cybctpatHasi crneuubuuHOoCcTh.  KodepmeHnTthl. Burtamubbel. Otivuus  (epMeHTOB  OT
HeOpraHUUeCKHX KaTaJn3aToOpOB

3.3

YrneBozpl: MOHOCaxapuabl (TJIFOKO3a, pub03a W /1e30KCHMpr003a), aucaxapuzibl (caxapo3sa,
JIaKTO3a) M ToJMcaxapuzibl (Kpaxmaj, TJIMKOTeH, Lie/itoo3a). buosornueckue QyHKIMA
yT7IEBOZIOB.

JIMmUBI: TPUTMLIEPHABI, CTeporAbl, hochommuzapl. ['uapoduisHO-rHAPOGOOHBIE CBOMCTBA.
buonornueckve dyHkuyuyd unuAoB. CpaBHEHWe YTreBOZOB, O€NKOB U JIMIHJOB Kak
VCTOYHUKOB YHEPTUU

3.4

Hykneunosbsle kucnotel: [JHK u PHK. Hykneotuabsl — MOHOMepB! HYK/I€MHOBBIX KUCJIOT.
Crpoenue u @yskimu [THK. Ctpoenue u @yHkimiu PHK. AT®: ctpoeHue v dhyHKIMN

3.5

L[I/ITOJ'IOFI/IH — HdyKd O KJIETKe. Knetounas TeOopus. MeTO,E[bI N3y4YeHUS KJIE€TOK

3.6

Knerka kak 1e/nocTHast >kuBas cuctema. OOljyie TpU3HAKM K/I€TOK: 3aMKHyTas HapyiKHast
Membpana, Mosekysbl JJHK Kak reHeTHUecKuii arrapar, CucTemMa CUHTe3a Oesika

3.7

Tunbl  K/IETOK: JyKapUOTHUeCKass M  TpokKapuoThueckas. OCOOEHHOCTH  CTPOEHHs
MIPOKapUOTUUeCcKor KieTku. KierouHasi creHka Oaktepwid. CTpoeHHe 3YKapHUOTHUECKOU
K/1eTKM. OCHOBHBIE OT/IMUUSI PACTUTETbHOM, Y)KMBOTHON M TPUOHOM K/IETKU

3.8

[ToBepXHOCTHbIE CTPYKTYpbl KJIETOK — KJ/eTOUHasi CTeHKa, TJIMKOKAIUKC, WX (YHKLWU.
[Mna3maTueckass MemOpaHa, eé cBoictBa M (GyHKUMHM. LldToruiasMa M e€ opraHoupbl.
OpHoMeMmOpaHHBIE OPraHOW/bI KIeTKU: 3HAOIIa3MaTtudeckas cethb (DI1C), anmapar ['osbmxw,
/m30CoMbl. [ToyaBTOHOMHBIE OpraHOWbI KJIETKU: MUTOXOHZPHUH, TIacTUAbL. IIporcxoxaeHue
MUTOXOHJpPUM W Tulactuf. Bupgpl mmactug. HememOpaHHBIE OpraHOHbI K/IETKH: PHUOOCOMBI,
KJ/IETOUHBIN LIEHTP, PECHUUKU, XXTYTUKU. DYHKIIMY OPraHOMOB K/IeTKW. BK/toueHust

3.9

Slnpo — perynsTopHbIM 1eHTp KiaeTkd. CTpoeHHWe sijpa: simepHas 000/104Ka, Kapvoruia3ma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBbI

3.10

TpaHCOpT BelleCTB B K/IeTKe

)KI/I?;HE,E[GHTEIIBHOCTB KJIeTKH1

4.1

OOm™meH BelriecTB, WM MeTabo/M3M. AcCUMUAINS (TI/IACTUUECKUN 0OMeH) W TUCCUMUISTIVS
(oHepreTuueckuii 0OMeH) — JBe CTOPOHBI eAMHOrO Tpollecca Metabomm3ma. Tumbl obMeHa
Bell|eCTB: aBTOTPOQHbII 1%} reTepoTPOQHBIiA.
Posib hepMeHTOB B 0OMeHe BellleCTB U MpeBpallleHuH SHePTUY B KJIeTKe

4.2

doTrocuHTe3. CaetoBast v TeMHOBast ¢assl ¢dorocuHTesa. Peakiyu
doTocuHTe3a. IPheKTUBHOCTL (PoTOCHMHTe3a. 3HaueHUe (HOTOCUHTe3a /i XKU3HU Ha 3emJie.
BnusiHue ycioBuii cpefibl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €r0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PaCTeHHM.

XeMOCHHTe3. XEMOCI/IHTE3HPYPOH.[I/IE 6aKTepI/II/I. 3HaueHHe XeMOCHHTe3a AJ1 )KWM3HHU Had 3emie

4.3

OHepreTuueckuii 0OMeH B KieTKe. PacliernieHre BelleCcTB, BblleJIeHHe U aKKyMYJUPOBaHUe
SHEPTMM B KjleTKe. DTallbl SHeprethyeckoro obmena. I'yiukonmm3. BpokeHWe M ero BH/BI.
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KuciopozHoe OKHC/IeHHe, WM KIeTOUHoe [bixaHue. O(P(eKTHBHOCTL SHEPreTHYeCKOro
oOMeHa

4.4

Peakiun wmatpuuHoro cuHTe3a. ['eHetnueckas wuHpopmauus u [JHK. Peamusauus
reHeTHUYeCKOW MH(OpMaLUU B KieTke. ['eHeTHUUeCKUI KOZ U ero CBOMCTBA. TpaHCKPUMILUS —
MatpuuHbiii cuHTe3 PHK. Tpancssimus — 6uocunTe3 6enka. KoprpoBanve aMuHOKHCIOT. Ponb
pubocom B 6rocHHTe3e Oeska

4.5

Hexknerounble (opMbl KU3HU — BUPYChl. VlcTopusi OTKpbITUS BUpYycOB (/.M. ViBaHOBCKMIA).
OcobeHHOCTH CTPOeHUs U )KU3He/esaTeIbHOCTU BUpPYCoB. bakrepuodaru. bonesnu pacrenui,
JKUBOTHBIX U UesI0OBeKa, BbI3bIBaeMble BUpycaMu. Bupyc nummyHozeduura yenoseka (BNY) —
B030yutens CITW/Ja. [TpodunakTrika pacrpocTpaHeH!st BUPYCHBIX 3a00/1eBaHUM

Pa3mMHOXXeHHe U WHAWBW/1yd/IbHOE DA3BUTHE OPIaHM3MOB

5.1

KneTouHbld UMK/, WIM >KU3HEHHBIM LMKI KiaeTKd. KHrepda3a u mwurto3. Ilporieccsl,
npoTekatoiie B uHTep(dase. Permkaiys — peakius matpuuHoro cuHresa [THK. CtpoeHue
XpOMOCOM. XPOMOCOMHBIH Hab0p — KapuoTum. [IWIUIOMAHBIM 1 TallJIOUJHBIM XPOMOCOMHbBIE
Habopbl. Xpomatuabl. LuToornueckrie 0OCHOBBI Pa3MHOKeHHUSI ¥ UHAWBUAYATBHOTO Pa3BUTHS
OpraHMU3MOB.

HEHEHI/IE KJ/IETKHM — MHUTO3. CTa,[[I/II/I MHUTO34d. Hpoueccm, MPONCXOJdLHEe Ha Pa3HbIX CTaAUAX
MHTO3a. bronornueckuii CMbIC/I MUTO3a

5.2

@dopMbl pa3sMHOXKeHHsI OpraHU3MOoB: Oecriosioe W 1oJsioBoe. Buapl 6ecrosoro pasMHOKEHHUS:
JleJieHre Ha/[BOe, TIOUYKOBAaHWE OJHO- U MHOTOKJIETOUHBIX, CIIOPO0Opa30BaHue, BereTaTUBHOE
pa3MHOXKeHHe. VICKycCTBeHHOe KJIOHMPOBaHWe OPTaHW3MOB, er0 3HaueHHe Jisl CesIeKLUN

5.3

ITonoBoe pPda3MHOXXeHHe, ero OT/InUuA OT 6ecroJioro.

Metio3. Craguu Meiio3a. Ilpoueccel, mpoucxopsiye Ha CcTagusx Mekosa. IloBegeHue
XpoMoCcOM B Melio3e. KpoccuHroBep. bronornueckuii CMbICI M 3HaUeHHe Meiio3a

5.4

'ameroreHe3 — mporecc 00pa30BaHUsI TIOJIOBBIX KJIETOK Yy JKUBOTHBIX. I10/IOBBIE >KeJie3bl:
CeMeHHUKHU U snYHUKU. OOpa3oBaHMe W pa3BUTHe T0JIOBBIX KJIETOK — raMeT (CriepMaTo30u,
AWIeK/IeTKa) — crepMartoreHe3 U ooreHe3. (OCOOEHHOCTH CTPOEHHUSI SIMLIEKTIETOK U
criepmarto3ou10B. OryiogoTBopenue. [lapTeHoreHes

5.5

WupvBuayanbHOe pa3BuTHe (OHTOreHe3). DMOpHOHaIbHOe pa3BuUTHe (3MOpHoreHes). DTaribl
SMOpPHOHA/NBHOTO PAa3BUTHS Yy TI03BOHOYHBIX JKMBOTHBIX: [JpoOsieHWe, TacTpy/Isus,
opraHoreHe3. IlocTtambpuoHanbHOe pa3BuTHe. THIBI TOCTIMOPHUOHANTBHOTO — Pa3BUTHUS:
npsiMoe, HerpsiMoe (JIMYMHOUYHOe). BrusHue cpeibl Ha pasBUTHE OPraHU3MOB; (AKTOPBI,
criocoOHbIe BbI3bIBaTh BPOXK/IEHHBIE YPO/CTBA.

Poct u pasButhe pacteHuil. OHTOreHe3 I[BETKOBOTO paCTeHHs: CTPOeHWe CeMeHU, CTaZjuu
pa3BUTHSI

HaC]Ie,ZLCTBEHHOCTb N U3MEHUYMBOCTb OPI'dHU3MOB

6.1

ITpesver w  3ajzauM  reHeTWKW. VcTopusi pasBUTHSL TeHeTMKU. Bkias pOCCHNMCKHUX
Y 3apy0Oe)XHbIX YYEHBIX B DPa3BUTHe TE€HETUKH. MeToAbl TeHeTUKU (TMOpHA0IOrHuecKu,
LIUTOreHETUUeCKUW, MOJIeKyJ/IIpHO-TeHeTH4YeCKui). (OCHOBHbIe TI'eHeTHYeCKHe ITOHSATHS.
['eHeTHyecKasi CUMBOJIMKA, UCTIO/Ib3yeMasi B CXeMax CKpelMBaHUMI

6.2

3aKOHOMEPHOCTH Hac/e/J0BaHuUs TIPU3HAKOB, yCTaHOB/IeHHbBIe I'. MeHjeieM. MoHOrHOpHUHOE
CKpellluBaHWe. 3akoH eAuWHOoOpasusi rubpuZioB MepBoro  TmokosieHus.  [IpaBuso
JIOMUHUPOBaHUA. 3aKOH pacllelyieHydss INpusHakoB. ['umnortesa uuctoTel ramet. [lonmHoe u
HeII0J/IHOe JOMUHHUPOBaHUe.

[OurnbpusiHoe ckpellMBaHHWe. 3aKOH He3aBUCHMMOIrO Hac/jaeJOoBaHUs TIpU3HaKoB. LluTto-
reHeTUYeCKWe OCHOBBI [JUTMOPUIHOTO CKpelVBaHUs. AHaIM3Upylollee CKpelrBaHue.
Vcriosib30BaHue aHAJIM3UPYIOLIEro CKpelliMBaHus /sl Oripejie/ieHrsi TeHOTHIa ocobu

6.3

CrervieHHOe Hac/iefioBaHUe Mpu3HakoB. Paborta T. MopraHa Mo CijeryieHHOMY Hac/ie/JoBaHHIO
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reHoB. HapyliieHue clierjieHUsi TeHOB B pe3y/ibTaTe KPOCCHHTOBepa. XPOMOCOMHasi Teopusi
Hac/ae[ICTBEHHOCTU. ['eHeTHUeCKUe KapThl.

l'enetvika mosa. XpoOMOCOMHOe oOripefiejieHrde TI10jla. AyTOCOMBI U T10JIOBbIe XPOMOCOMBI.
I'omorameTHble M reTeporaMeTHble OpraHu3Mbl. HacienoBaHue MPU3HAKOB, CLIEIIEHHBIX C
T10JIOM

6.4

N3meHunBOCTh. BUibl M3MEHUMBOCTU: HeHac/e[iICTBeHHass U Hac/aeiCTBeHHas. Posib cpeibl B
HeHac/Ie[ICTBeHHOW W3MEHUMBOCTH. XapaKTepUCTUKa MOAU(PUKAIIMOHHON HW3MEeHUHUBOCTU.
BapualivoHHbI# psifi ¥ BapualMoHHasi KpuBasi. Hopma peakijuu ripr3Haka. KosmuuecTBeHHbIe U
KaueCTBeHHbIe TIPU3HAKK M UX HOpMa peakiiu. CBocTBa MOIM(MUKALIMOHHONW W3MEHUHMBOCTU

6.5

HacnescTBeHHast, WM TeHOTHIMYECKas, W3MeHUWBOCTb. KoMOWHATHMBHasi W3MeHUYUBOCTD.
Meiio3 W TOMOBOM TIPOI[eCC — OCHOBAa KOMOWHATMBHOW W3MEHUWBOCTU. MyTaljMoHHas
M3MeHUMBOCTb. Knaccudukalysi MyTalyii: reHHble XPOMOCOMHbIe, reHOMHble. YacToTa u
MPUUKHBI MyTaluii. MyTareHHbIe ()akTOpbl. 3aKOH TOMOJIOTUUECKUX PSZIOB B HAC/Ie[ICTBEHHOMN
nsMeHursoctu H.M. BaBuiosa

6.6

lenetnka  yenoBeka.  Kapuotun ~ dvenoBeka.  OCHOBHble ~ MeTOJbl  Te€HETUKU
yeI0BeKa: TeHeaIOrMueCKUH, OJTM3HEL[OBBIH, LIUTOTeHeTUUeCKUH, OMOXUMUUECKUH,
MOJIeKY/IIDHO-TeHeTHYecKUl. CoBpeMeHHOe oOIlpefie/leHMe TeHOTWIA: II0JIHOTeHOMHOe
CeKBeHUPOBaHWe, TeHOTUIIMpOBaHUe, B TOM uucie ¢ nomougero IIIIP-anamusa. Hacnep-
CTBeHHble 3abosieBaHHsl uejioBeKa: TreHHble 0Oose3Hd, 0o/se3HM C  Hac/e/CTBeHHOMN
TIPe/IpacIioyIOKeHHOCTbI0, XPOMOCOMHBIe Oosie3Hu. CoMaTHUecKue ¥ reHepaTUBHbIE MyTaL[|H.
[TpuHLMIIBEL 340pOBOro 06pasa »KU3HH, JUArHOCTHKH, POGUIaKTUKU U JIeueHHsl TeHeTHUeCKUX
Oose3Heil. MeAUKO-TeHeTUYeCKOe KOHCY/bTUPOBaHWe. 3HaueHHe MeJWI[MHCKOW T'eHeTWKU B
1IpeIOTBpallleHHH U JIeUeHUH TeHeTHUYeCcKuX 3abosieBaHUi uesioBeKa

Cenekuyst opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

CenlekuMsi KaK HaykKa M MpoLiecC. 3apokK[eHue CeJIeKUWU U JoMecTuKalusi. Yuenue H.U.
BaBunoBa 0 IeHTpax TPOMCXOXKAEHUSI U MHOrooOpas3wisi Ky/JbTYPHBbIX pacTeHWH. L[eHTphI
MPOMCXOXKAEHUST JOMaIIHUX »KUBOTHBIX. COPT, 1TOpo/ia, IITaMM

7.2

CoBpeMeHHbIE METOABI ceneKiuW. MacCoBbIi W WHAWBUAYa/TbHBIA OTOOPBI B CeIeKLUU
pacTeHMid U >KUBOTHBIX. OlleHKa SKcTepbepa. b/M3KOpPOACTBEHHOE —CKpeluBaHue —
uHOpuauHT. Yncrast muaust. CKpellyMBaHWe YUCTBIX JTMHUM. ['eTepo3uc, uiv ruOpuHast Cra.
HepopcTBeHHOe cKpeluBaHue — ayTOpuauHT. OThanéHHass TUOpUAW3aIUs U e€ YCIexw.
VckyccTBeHHBIM MyTareHe3 W IojlyyeHHe TOJUIUIONZOB. lOCTHKeHUsl CeneKLiUM pacTeHWH,
JKUBOTHBIX U MUKDOOPTaHH3MOB

7.3

brorexHosoruss Kak OTpac/b IIPOU3BOJCTBA. ['eHHass wuH)KeHepus. OTalbl CO3JaHUs
pekombuHanTHOM [JHK ¥ TpaHcreHHbIX opraHum3MoB. KietouHasi nikeHepus. KieTouHbie
KYJIBTYPBI. MUuKpOK/IOHa/IBHOE pasMHOKeHve pacTeHUH. Kionuposanue
BBICOKOIIPOJYKTUBHBIX Ce/IbCKOXO35IMCTBEHHBIX OPraHW3MOB. OKOJIOTUYECKHe U 3TUYeCKHe
nipo6siemMbl. 'MO — reHeTHUeCKH MOAM(PULIMDOBAHHbIE OPraHU3MbI

11 K/TACC

Kop

HPOBEPHEMbIﬁ J3JIEMEHT COAepPKaHUA

OBOTIOIMOHHAsT OMOIOTHsT

1.1

BBOJII-OI_[I/IOHHBH Teopus U eé MecTo B OMOJIOrUH.

CBugieTenbCTBa 3BOJIOLMH. [lasie0HTOIOTHYECKHE: TT0C/IeI0BaTe/TbHOCTD MOSIBJIEHUSI BUZIOB B
Ta/IEOHTOJIOTHUECKON JIETOTIMCH, Tepexo/iHble ¢GopMbl. buoreorpaduueckue: CXOACTBO U
pazmume (ayH U (Op MaTePUKOB M OCTPOBOB. DMOPHOIOTHUECKHE: CXOZCTBA W Pa3/Iuuus
9MODUOHOB Da3HbIX BUOB T0O3BOHOYHBIX. CpAaBHUTE/IbHO-aHATOMHUECKHE: TOMOJIOTHYHBIE,
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aHaJIOTUUHbIe, pyJUMeHTapHble OpraHbl, aTaBU3MbL. MOJIeKy/ISIPHO-OMOXUMUYeCKUe:
CXO/ICTBO MEXAaHM3MOB HACJe/ICTBEHHOCTH U OCHOBHBIX MeTabO/MuYecKux TyTel y BcCeX
OpraHM3MOB

1.2

OBosroLoHHas Teopus Y. /lapsuHa. [IpeAnocbliKM BO3HUKHOBEHUS JapBUHU3MA. [IBUKyILe
CWIbI 3BOJIIOIMM BHI0B 1O /[lapBuHy (KM30BITOUHOE pPa3MHOXKEHHe TIPH OTrpaHUUeHHOCTU
peCcypcoB, Heorpeie/IéHHast U3MEHUMBOCTb, O0ph0a 3a CyIleCTBOBaHKe, eCTECTBEHHBINM 0TOOD)

1.3

CuHteTtnueckasi Teopus 3Bojtouuu (CT3) u oCHOBHble eé T0/IoKeHHUsl. MUKDPOIBOJIIOLUS.
[Tonynsiysi Kak eAMHULIA BUJA U SBOJTIOLIUU

1.4

Oewkyiue cuibl  (hakTopbl) 3BOJIOLMK BHUJOB B TpUpoJe. MyTal[MOHHBIM Mpoiiecc
Y KOMOMHATHBHasi W3MeHUMBOCTb. [lomysislMOHHBIE BOJHBI W JApeid reHoB. M3onsius u
Murparysi. EcrecTBeHHBIM 0TOOpP — HaMpaB/ISIONMH (haKTop 3BOJFOIUMH. POPMBI €CTECTBEHHOIO
orbopa.

[Tpucroco61eHHOCTh OPraHU3MOB KaK pe3yJ/bTaT 3BOJIIOLUMM. [IpyMephbl MPUCIIOCO0/IeHUH Y
OpraHu3moB. ApoMop(o3bl U UJM0aJanTal||HU.

Bung wu Bumoobpasoeanwe. Kpurepum Buza. OcHOBHble (GOpMBI  BHZA00Opa30BaHUS:
reorpaguueckoe, S5K0J0rHuecKoe

1.5

MakposBomorysi. PopMbl  3BOJIIOLIMM:  (PUsieTUUeCKasi, JUBepreHTHasi, KOHBepreHTHas,
napasuiesibHasi. HeobpaTuMoCThb 3BOMIOLMN

Bo3HUKHOBeHHe ¥ pa3BUTHe KU3HU Ha 3emMJie

2.1

[JoHayuHble TpejCTaB/IeHUs O 3apOoXKAeHuUU >XU3HU. HayuHble rurotespl BO3HUKHOBEHUS
JKU3HU Ha 3emsie: abuoreHe3 W IMaHCIEPMHs. XUMUUecKasi 3BOJIOIUSA. DKCIIePUMeHTabHOe
TIOATBEP)KAeHNe XUMHUEeCKOW 3BOJONMH. HavanbHbie 3Tambl OMOIOTHYECKOW SBOJIOLHM.
I'mnortesa PHK-mupa. IlepBble kyeTku ¥ ux 3BosmoLus. dopmupoBaHue OCHOBHBIX IPYIII
JKUBBIX OpPraHU3MOB

2.2

Pa3Butne >xu3HM Ha 3emsie 10 3paM U nepuogam. Karapxei. Apxelickass U IpOTepO30MCKast
opbl. [laneo3oiickass 3pa W eé TMepUOAbl: KEeMOPUHCKWM, OPAOBUKCKWH, CHTyPUHACKUH,
JIeBOHCKUM, KaMEeHHOYTOJIbHbIM, MepMcKuii. Me3030icKasi 5pa U e€ Mepuo/ibl: TPUACOBBIM,
FOPCKUi, MeJIOBOM.

KaitHo3olickass 3pa ¥ €€ Tmepuofpbl: TajeoreHOBbIM, HEeOreHOBbIM, aHTPOINOreHOBBIN.
XapakTepyucTUKa KauMMaTra M TeoJorMueckux IMpoieccoB. OCHOBHbIe 3Tarbl 3BOJIOLMA
pacTUTeNbHOTO M >KUBOTHOrO Mupa. Apomopdo3bl y pacTeHUd U >KUBOTHbIX. [losiBreHue,
paclBeT ¥ BbIMUPaHUe TPYIII )KUBbIX OPraHrW3MOB

2.3

Cucrema OpraHMueckoro Mupa KakK OTpa)keHue 3BO/IOLMU. OCHOBHBbIE CHUCTeMaTUuecKue
IpyNIbl OPraHW3MOB

24

OBOJIIOLIMA UesioBeKa. AHTPOMOJ/IOTHs KakK HayKa. Pa3BuTHe ripefcTaBIeHU O IPOUCXOXKAEHUN
yesioBeKa. MeTo/ibl U3yueHusi aHTpornoreHe3a. CXoJCTBa U pa3/MuUs ueoBeKa U KUBOTHBIX.
CucreMaTHUeCKOe T0JI0JKeHUe ueioBeKa.

[Bwkyiye cunbl (dakTopbl) aHTporioreHesa. HacsieficTBeHHasi W3MEHUYMBOCTb U ecC-
TeCTBeHHbIN 0TOOp. OO1eCcTBeHHbIN 00pa3 KU3HH, U3TOTOBJIEHHe OpYyIuil TPYy/ia, MbILIeHHe,
peub

2.5

OCHOBHBbIE CTaJUM W BETBU SBOJIIOI[MM 4Ye/IOBEKA: aBCTPAJIONUTEKH, Yel0BeK YMeJbIi,
YenoBek mnpsimoxosiiui, YenoBek HeaHJepTaibCKul, YenoBek pasymHbIA. Haxomku
WCKOTIaeMbIX OCTAHKOB, BPEMSI CYILI€CTBOBAHUSI, 00/1aCTh paclipoCTPaHeHUsl, 00bEM rOJIOBHOTO
Mo3ra, 00pa3 )KM3HH, OPYIHs

2.6

YesioBeueckre packl. OCHOBHBbIE OObIIME pachl: €BpOMeoWzHasi (eBpasuiicKasi), Herpo-
aBCTpasionjiHasi  (9KBAaTOpHasibHAsi), MOHIOJIOMAHAs  (a3MaTCKO-aMepuKaHCKas)). YepTel




Kop

IIpoBepsieMblii 3/71eMeHT CO/iepKaHus

NpUCIocob/IeHHOCTH  TIpe/iCTaBUTeseld uesioBeUeCKWX pac K YCIOBUSIM CYIL[eCTBOBaHUSI.
EnHCTBO yenoBeueckux pac. Kputrka pacusma

OpraHuv3Mbl ¥ OKpysKarolllas cpefia

3.1

OKo/orusi Kak Hayka. 3a/laud U pasfesibl 5KoI0ruu. MeTobl 5KOIOTMUeCKUX UCC/Iel0BaHuUM.
Okosioruueckoe MupoBo33peHuWe. Cpenbl 00OWTaHUS OPraHU3MOB: BOJHAas, Ha3eMHO-
BO3/lylIHAs1, MTOUBEHHAsi, BHYyTPUOPraHW3MeHHast

3.2

Okonoruueckue aktopbl. Knaccudukaius skosoruyeckux (akTopoB: abuoTUUeCKHe,
OuoTHUeCcKHe 1 aHTpororeHHbIe. JleliCTBHe SKOIOTHUeCKUX PaKTOPOB Ha OPraHK3MbI

3.3

Abuoruueckrie (akTOpbl: CBeT, TeMmreparypa, BAaXHOCTb. Portomepuogusm. IIpu-
crioco6JieHus1 OPraHU3MOB K JIeCTBUI0 abnoTHYeCKUX GakTopoB. bruonoruyeckrie puTMel

3.4

Buotnueckue dakTopbl. Buabl OMOTHUECKUX B3aUMO/I€HCTBUN: KOHKYDEHLIUs, XUIIHUYEeCTBO,
rapasuTHU3M, MyTyalnu3M, KOMMEHCA/TU3M (Hax/ieOHU4eCTBO, KBAPTUPAHTCTBO), aMeHCaIU3M,
HeWTpanu3M. 3HaueHWe OMOTHUECKUX B3aUMOZEWCTBUM /ISl CYII|eCTBOBAHUs OPraHW3MOB B
TIPUPOJHBIX CO00IIeCTBAX

3.5

ODKOJIoruyecKue XdPAKTEPUCTUKKU  TMOIYJ/JIALHUH. OCHOBHBIE TMOKa3aTe/r  IIOMYyJ/IALIMHN:
UNC/IEHHOCTh, IIJIOTHOCTL, PpOXAde€MOCTb, CMEPTHOCTL, IIPpHUPOCT, MHUI'DaALU. ,[[I/IHaMI/IKa
UMC/IEHHOCTHU MOIYJIALNNA 1 eé peryJdanns

Co00111eCTBa ¥ 9KOJIOTHUECKHE CUCTEMbI

CoobrecTBo opraHu3MoB — 6uorjeH03. CTPYKTyphbI OMOLIeHO3a: BU/OBasi, TIPOCTPAHCTBEHHaS,
Tpoduueckas (ruieBast). Bujbl-gomMuHaHThl. CBs3U B GUOIIEHO3e

4.2

OKonornyeckue cuctembl (9Kocuctembl). [loHsiTue 06 sKocucTemMe W GHoreoreHose.
OyHKIMOHA/NIbHbIE KOMIIOHEHTbI 3KOCHUCTeMBI: TPOJYLIEHTbl, KOHCYMEHTbI, peAyLeHTbI.
KpyroBopoT BeljecTB U MOTOK 5HepPrud B 3KocucTeme. Tpoduueckue (muilieBble) YPOBHHU
skocucTeMbl. [lumieBble nenmu M cetd. OCHOBHbIe TIOKasaTend S5KOCHCTeMbl: Ouomacca,
MPOAYKUKS. DKOJOTUUeCKHe TMUpaMUJbl: TPOAYKLUH, YHMC/IeHHOCTH, Oromaccel. CBoiicTBa
5KOCHCTEM: yCTOMUYMBOCTh, CaMOperysisilys, passutue. CyKieccus

4.3

[IpuposHble 3KOCUCTEMBI. OJKOCUCTEMbI 036D M peK. OKOCMCTeMa XBOWHOIO WU
LIIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTeHHbIe JKOCHUCTEMBbI. ATPO3KOCHUCTeMBbI. YpOo3KocucTeMmbl. bBuosoruueckoe u
XO035IICTBEHHOE 3HaueHHe arpo3KoCUCTeM U ypO0o3KoCHCTeM.

Bbuopa3Hoobpa3ne Kak (akTop yCTOMUMBOCTH 3KocucTteM. CoxpaHeHWe OHOTOTHYecKOoro
pa3HooOpa3usi Ha 3emsie

4.4

Yuenne B.U. Bepnazgckoro o 6mocdepe. I'panuiipl, coctaB U cTpykrypa 6uocdepsl. 2Kusoe
BemecTBO M ero ¢yHkuun. OcobeHHocTH OWocdepbl Kak T/100aTbHOM 3KOCHCTEMBI.
[uHaMyyeckoe paBHOBecMe M oOparHasi CBsi3b B Ouocdepe. KpyroBopoThl BellecTB U
OuvoreoXMMHUeCKHe IMK/IbI 37eMeHTOB (yryiepofia, asota). 30HAJIbHOCTbL OHochepsl.
OCHOBHBIE OMOMBI CYIIH

4.5

YesioBeuecTBO B OMocdepe 3eman. AHTpPOTOreHHble W3MeHeHUs1 B Ouocdepe. I'mobanbHbie
9K0JIOTUUECKHE TIPO0/IEMBI.

OcHOBa palMOHA/BLHOIO YIIpaB/IeHMsl TPUPOJHBIMM pecypcaMd M MX HCII0/Ib30BaHUe.
JocTtikeHusi OMOIOTUY Y OXpaHa MPUPO/bl

[TpoBepsiembie Ha EI'D no 6uonoruu TpeboBaHust
K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM 0Opa30BaTelbHOM MPOrpamMMbl
cpenHero ob1iero o6pa3oBaHust




Koz
TIPOBEPSIEMOT0
TpeboBaHuUs

[TpoBepsieMbie TpeOOBaHUS K MTPeAMETHBIM Pe3y/IbTaTaM OCBOEHUsI OCHOBHOM
oOpa3oBaTe/ibHOM TIPOrpaMMBbI cpeiHero obiiero obpa3oBaHus

1

CdopMHUPOBaHHOCTE 3HAHUM O MeCTe U POJIH OMOJIOTHH B CHCTEME eCTeCTBEHHBIX Hayk,
B (pOpMHpOBaHUM COBPEMEHHOM eCcTeCTBeHHOHayUHOW KapTHHbI MHpPa, B TO3HaHUU
3aKOHOB TIPUPOAbI U  peLleHWHd JKU3HEHHO BaKHbIX COLMA/JIbHO-3TUUYECKUX,
9KOHOMMUECKHUX, 9KOJIOTHYeCKUX I1po0sieM uesioBeuecTBa, a TakKXKe B pelIeHUH
BOMPOCOB PpaljMOHA/ILHOTO TIPUPOJOIO/Ib30BaHUsl, B (OPMHUPOBAHUM LIEHHOCTHOTO
OTHOLIIeHUsI K TIPUpPO/ie, OOIIeCTBY, Ue/lOBeKY; O BK/aJ/le POCCUMCKUX M 3apyOesKHBIX
yUeHbIX - OM0JIOTOB B pa3BUTHE OMOIOTHH

Bnamenue cucremoi 3HaHMM 00 OCHOBHBIX MeETOJaX HAy4yHOro TIO3HaHUS,
WCTIONb3yeMbIX B OMONIOTMYECKUX WCCIe[OBAHUSIX >KUBBIX OOBEKTOB M 3KOCHUCTEM
(omMcaHue, W3MepeHue, MpoBeJeHWe Hab/IOIeHuH); criocobaMu BBISIBJIEHUSI U OL[eHKH
AHTPOTIOTeHHBIX U3MeHeHU! B TIPUPOJIE.

YMeHUe BbIABUTATH TUIOTE3bI, MPOBEPSTh WX SKCIIePUMEHTaJbHBIMUA Cpe/ICTBaMH,
dbopmMyMpys 1jesib UCC/IeIOBaHNS, aHA/TM3UPOBaTh TOJyueHHbIe pe3y/IbTaThl U fie/iaTh
BBLIBO/IbI.

BbisiBieHHMe  3aBUCUMOCTH  MEXIYy HCCAelyeMbIMA BeJIMUMHAaMH, OOBSICHeHHUe
T0J/yUeHHBIX pe3y/IbTaToB U (hOpPMy/IUpOBaHUe BBHIBOZAOB C MCIO/b30BaHHUEM HayUHBIX
TIOHSITUH, TeOpUI 1 3aKOHOB

YMeHue BiafieTb CHCTEMOM OMONOTMYECKMX 3HAHWM, KOTOpas  BKJ/IFOYaeT:
OCHOBOTIO/Iararlye Ouosoruueckie TepMUHBI U TIOHATUS (PKU3Hb, K/IeTKa, TKaHb,
OpraH, OpraHv3M, BW/, TOMYJIsILMs, SKOCHCcTeMa, OuorieHo3, buocdepa; mMetabommsm,
roMeocTa3, KJIeTOUHbIH UIMMYHHTET, OHoCHHTe3 Gefka, OMOTOIMMEphI, IUCKPETHOCTD,
caMoperyJIsALus, CaMOBOCTIPOM3Be/IeHNe,  HacC/leJCTBEHHOCTb,  W3MEHUYMBOCT,
9HEPro3aBUCUMOCTb, POCT U pa3BUTHE);

Ouvonornueckue Teopuu: KierouHas teopus T. IlIBanna, M. IllneigeHa, P. Bupxosa;
KJIOHA/IbHO-CeJIeKTUBHOr0 uMMyHMUTeTa I1. Opnaux, V.M. MeuHukoBa, XpOMOCOMHast
Teopusi HacyencTBeHHOCTH T. MopraHa, 3akOH 3apojbiiieBoro cxofcrea K. bapa,
3BO/MOLMOHHasi Teopuss Y. JlapBUHa, CUHTeTUUYeCKasi TeOpUs SBOJIOLIUM, TeOopusi
a"tporioreHe3a Y. [lapBuHa; Teopusi GuoreorjeHo3a B.H. CykaueBa; yuenue H.U.
BaBwioBa o 1jeHTpax MHOroobpasvss ¥ TPOMCXOXK/EHUSI KyJbTYPHBIX pPaCTeHHH,
yuenve A.H. CeBepLoBa 0 MNOyTaX U HalpaB/JeHUSAX 3BOIOLMM, ydeHue B.I.
Bepnazickoro - o 6uocdepe); 3akoHbI (efHOOOpa3Usi TOTOMKOB TIEPBOTO TOKOJIEHUS,
pacilleryieHdss TIPU3HAKOB, HE3aBHUCHMMOIO Hac/eloBaHWs TNpu3HakoB ['. MeHpgens;
CLIeTIJIEHHOTO HacJie[JoBaHHWsI TPM3HAKOB M HapyllueHus clernieHus: reHoB T. MopraHa;
rOMOJIOTUYECKUX PSZIOB B HacaeACTBeHHOM wu3MeHunBoctd H.M. BaBusoga;
reHeTHyeckoro paBHoBecust k. Xapau u B. BaiinOepra; 3apogpiiieBoro cxozcTtsa K.
bapa; 6uorenetnueckuii 3akoH J. ['ekkesisi, @. Mrosuiepa);

MIPUHLUIIBI (UMCTOTHI TaMeT, KOMITIJIeMeHTapHOCTH);

npaBuna (MuHuMyma FO. JIubuxa, 5KO/IOTMUECKOM MUpaMUABI urces, OUoOMacchl U
SHEepPrun);

rurote3bl (KoauepBatHoW A.M. OmapuHa, TiepBUYHOro OynboHa [Ik. XosizeliHa,
mukpocgep C. okca, pubosuma T. Yek)

YMeHWe pemaTh TIOMCKOBbIe OMOJIOTHUECKHME 3a/jaud; BBISBISTb  MPUUYHHHO-
C/IeICTBEHHbIE  CBSI3M  MeXJy HCC/IelyeMbIMH — OWOJIOTMUECKUMH  OOBbeKTaMH,
TPOLIECCaMU U SIBJIEHUSIMH; /le/IaTh BBIBOJBI YU TIPOTHO3bI HA OCHOBAHWM TOTyYe€HHBIX
pe3yJbTaToB.;

COCTaB/IATh TEHOTUIMMYECKHEe CXeMbl CKPEIUBAHUS AJIs1 Pa3HBIX THUTIOB Hac/ie/|OBaHUSI
NPU3HAKOB y OPraHU3MOB, COCTAaB/IATh CXeMbl IEpeHOCa BeIecTB U SHEPruMd B
9KocUcTeMax (L|eMy MUTaHWs, TTUILEBbIe CETH)




YMeHUe yCTaHaBIUBAaTh B3aUMOCBSI3U MEX/y CTPOeHHeM U (PYHKIMSIMU: OPraHOU/IOB,
K/JIeTOK pa3HbIX TKaHel, opraHaMd U CUCTeMaMM OPTaHOB y pacTeHWH, KUBOTHBIX U
yesioBeKa; MeXKAy JSTaraMd oOMeHa BeIecTB; JTallaMd K/IeTOYHOTO LWKIA U
YKU3HEHHBIX 1[UK/I0B OPTaHW3MOB; 3TallaMi 3MOPHOHATLHOTO Pa3BUTHSI; T€HOTUTIOM U
deHoTHIOM, (GEeHOTUIIOM M (aKTOopaMu Cpeabl OOWUTaHWS; TPOIECCAMU SBOJIIOIUH;
JBIDKYILIMMH CHAJIAMUA  aHTPOTIOTeHe3a; KOMITIOHEHTaMM pPa3/IMYHbIX JKOCHUCTEM U
TIPUCTIOCOO/IEHNSIMU K HUM OPTaHU3MOB

YMeHue BbIZIe/ISITh CyI[eCTBEHHbIE TTPU3HAKHU:

CTPOEHUSI BUPYCOB, KJ/IETOK TIPOKapUOT M  JYKAapUOT; OJHOK/IETOYHbIX U
MHOTOK/IETOUHbIX OPraHWU3MOB, BH/IOB, OMOTeOIleHO30B, 3KOCHUCTeEM U Ouochepsr;
CTPOEHUSI OPraHOB M CHUCTEM OpPraHOB PACTeHWM, >KUBOTHBIX, UeslOBeKa; TPOLIeCCOB
YKU3He1esITe/TbHOCTH, TIPOTEKAIOIUX B OPraHU3Max pacTeHUH, KMBOTHBIX U Ue/IOBEKa;
OWoNOTMUeCKUX TMpoLieccoB: oOMeHa BeljecTB (MeTabommsM), uHMOpPMaLUA |
TIpeBpallleHus SHePruH, OPoXKeHUs, aBTOTPOGMHOI0 U reTepoTPOMHOr0 TUIIOB TTUTAHUS,
doTrocuHTE3a W XeMOCHHTe3a, MWTO03a, Meli03a, rameToreHesa, 3MOpUOTeHe3a,
MOCTIMODUOHA/ILHOTO ~ Pa3BUTHS, Pa3MHOXKEHWS, WHAWBUAYATbHOTO  pa3BUTHS
opraHu3ma (OHTOTeHe3a), B3aWMOJIeHCTBUS TEHOB, TreTepo3uca; JAeNCTBUU
HUCKYCCTBEHHOTO 0TOOpa, CTaOW/IM3UPYIOIIEro, /[ABWXKYIIIEr0 W  Pa3phIBAIOLIETO
eCTeCTBEHHOTO 0TOOpa; a/yIonaTpyuueckoro W CUMITATPUUeCKOTO BUA000pa30BaHUS;
B/MSIHUSL JIBVDKYII[UX CHJI SBOJIOIMM Ha TeHO(MOH[, MOMYJISLUY; TIPHUCTIOCO0IeHHOCTH
OpPraHu3MOB K cpeJie 0OWTaHUs], uepeJjOBaHUSI HarlpaBJIeHUH IBOJFOLMM; KPYrOBOPOTa
BEIIIeCTB U [TOTOKA SHEPTUH B 3KOCHCTEMaX

ChopMHUPOBaHHOCTb YMEHHUSI BBIJIE/IATh CYIIIeCTBEHHbIE TPU3HAKU BUPYCOB, KI/IETOK
MPOKAPUOT U 3YKAapUOT; OJHOK/JIETOYHbIX W MHOTOK/JIETOUHBIX OpPraHWU3MOB, BH/IOB,
OUOreorleHO30B M JKOCHCTeM; OCOOEHHOCTH TIPOLIECCOB OOMeHa BeIecTB W
TpeBpallleHus] SHEPTUU B K/eTKe, ()OTOCUHTE3a, MIAaCTHUECKOTO M SHEPreTHUeCcKOro
oOMeHa, XeMOCHHTe3a, MUTO3a, Mei03a, OIJIOZIOTBOPEHMS, Pa3BUTUS U Pa3MHOXKEHHUS,
WH/IUBHU/IyaJlbHOTO DPa3BUTHsI OpraHusma (OHTOreHe3a), OOpbOBbI 3a CyIIleCTBOBaHME,
ecTeCTBeHHOT0 0TOOpa, BUZ00Opa30BaHUsl, MPUCTIOCOOIEHHOCTH OPraHHU3MOB K Cpejie
o0WTaHUs, B/USHUS KOMIIOHEHTOB SKOCHCTEM, AHTPOTOTE€HHbIX W3MEHEHWH B
9KOCHUCTEMAxX CBOEM MECTHOCTH, KPYrOBOPOTa BEI|eCTB W TpeBpaIlleHUs] SHEPTHU B
ouocdepe

YMeHue HCII0J/Ib30BATh COOTBETCTBYHOLIHE dPryMeHThl, 6I/IOJ'IOFI/ILIECKYIO
TEPMHWHOJIOTUIO W CHUMBOJIMKY [JId OOKd3dTe/IbCTBdA POACTBA OPraHM3MOB Dd3HbIX
CUCTEMATUYECKUX TPYIIIl; B3dMMOCBA3W OPraHM3MOB W Cpe/ibl 061/ITaHI/IH; eJIMHCTBA
4ye/ioBeyeCKUux  pac; HEO6XO,I[I/IMOCTI/I 340pOBOTr'0 06p838 JKU3HH, COXpaHEeHHs
pa3H006pa31/1;1 BUIOB MW DSKOCUCTEM KaK YC/JI0BUA COCYIIE€CTBOBAHWA TIpUPOALI H
yesioBeyeCTBd

YMeHHe KpUTHUECKM OLeHMBaTh WHQOpPMAIU0 OHOJOTMYeCKOTO0 COZAEp’KaHus;
VHTEepPIIPeTUPOBaTh 3THUUECKHe aCMeKTbl COBPEMEHHBIX WCCIe[0BaHWN B OHMO/IOruH,
MeuLMHe, OMOTeXHOJIOTHH; pacCMaTpHBaTh T/I00abHBIE SKOJOTMYecKHe TPOoOJIeMbl
COBPEeMEeHHOCTH, () OPMUPOBATh 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULHIO

[IepeyeHsb 3/1eMeHTOB COZleprKaHus, IposepsieMbix Ha EI'OD
o 6rosorun

Koz

[TpoBepsieMbIii 3/1eMEHT COZlepKaHus

Buonorus kak Hayka. 2KvBble CUCTeMbI U UX U3yUeHue

1.1

COBpeMEHHaﬂ O1OJIOTHS - KOMIUIEKCHAsI HayKad. buonorunueckue HAYKHN U HU3y4ddeMbI€ HMMU




npobsiembl. DyHIaMeHTa/nbHble, TIPUK/IAAHbIE W TIOMCKOBBIe HayuyHble WCCIeJOBaHUS B
Brosnoruu.

3HaueHue Ovosoruy B (OPMHUPOBAHUM COBPEMEHHOM eCTeCTBeHHO-HayUHOW KapTHHBI MHpa.
ITpodeccuy, cBsizaHHble C Ouosorveil. 3HaueHrne GHUOJIOTMM B MPAKTUYECKOM JlesiTeTbHOCTH
yesioBeKa: MeJULHe, CelIbCKOM X035IMCTBe, TPOMBIIIJIEHHOCTH, OXPaHe IIPUPO/bI

1.2

JKuBble cucTeMbl Kak TipeZiMeT u3yudeHUs: O6uosiorur. CBOWCTBA >KHUBBIX CHUCTEM: €IUHCTBO
XUMUYECKOTO COCTaBa, JUCKPETHOCTh U LIeJIOCTHOCTb, CJOXKHOCTb M YIIOPSJOYeHHOCTb
CTPYKTYpbI, OTKDBITOCTb, CaMOOpPraHW3allvs, CaMOBOCIIPOU3BeJieHUe, pa3/ApakKUMOCTh,
M3MEeHUMBOCTb, POCT U pa3BUTHe.

YpOBHU  OpraHM3allid  JKUBBIX CUCTeM: MOJIEKY/ISIDHbIM, K/IeTOUHBIM, TKaHEBbIH,
OpraHU3MeHHBIH,  ITOMYJ/ISI[HOHHO-BHIOBOM,  SKOCHUCTeMHbIM  (OMOreoleHOTHUeCKHid),
6uocdepHbIii. TTporiecchl, MPOUCXOSAIINE B )KUBbIX cucTeMax. OCHOBHbIE TIPU3HAKH JKUBOTO.
JKu3Hb Kak opma Cyl11jeCTBOBaHUSI MaTepUur

1.3

Metoap! 6ronornyeckoit Hayky. HabirozieHne, nsmepeHye, S5KCIepyUMeHT, CUCTeMaTH3aliys,
MeTaaHanu3. IloHATMe O 3aBUCMMOM M He3aBUCHMOM IepemMeHHOW. [lynaHupoBaHue
3KcrmiepuMeHTa. [locTaHOBKa ¥ rpoBepka runote3. Hysesasi rurnore3a. [ToHsiTvie BEIOOPKY U ee
JIOCTOBEpHOCTb. Pa3bpoc B Ouosornueckux AaHHBIX. OlLleHKa [JOCTOBEPHOCTH TOTyUYeHHBIX
pe3ynbTaToB. IIpUuKHbI HCKaXKeHUs1 pe3y/IbTaTOB 3KCriepuMeHTa. [IoHATHe CTaTUCTHYeCKOro
TecTa

KiteTka Kak OuoJiornyeckasi CUCTeMa

2.1

Krnetka - CTpPyKTypHO-(YHKLMOHanbHas eAWHHWLA >XUBOrO. VICTOpUSI OTKPBITUS K/IETKH.
Paborter P. I'yka, A. JleBenryka. Knetounast teopust (T. IlIBann, M. Llneiigen, P. Bupxos).
OCHOBHBIE M0JI0)KEHUS] COBPEMEHHOM K/IETOYHOW TEOPHUH.

MeToapl MOJIEKY/SIPHOM ¥ K/I€TOYHOM OHOJOrMU: MHKPOCKOMHWs, XpomaTtorpadwus,
371eKTpoope3, MeTOJ, MeueHbIX aToMOB, JuddepeHLMaNbHOE LIeHTPU(YTrMpOBaHue,
KyJIbTUBUPOBaHUE K/IeTOK

2.2

XVMUYeCKUM COCTaB KJIeTKU. Makpo-, MUKpPO- U y/IbTPaMUKPO3/IeMeHThl. Bogia v ee posib Kak
pacTBOpUTeJIsl, peareHTa, ydacTMe B CTPYKTYPUPOBaHUM KJ/IeTKH, TeIlJIOPeryJIsLiUU.
MuHepanbHble BeljecTBa KJIeTKH, MX Ouosioruueckas posib. Pojib KaTUOHOB M aHHWOHOB B
KJIeTKe.

Buonoruyeckue nmommumepsl. benku. AMUHOKHCIOTHBIN cocTaB 6ekoB. CTPYKTYpbI Oe/TKOBOM
MoJieKy/ibl. [lepBuuHasi cTpykTypa Oesika, mMenTHAHasi CBs3b. BTopuyHasi, TpeTUYHas,
yeTBepTHUHast CTPYKTypbl. [leHarypanus. CBoiictBa 6GenkoB. Kiaccudukaiusi 6enkos.
buonoruueckve ¢pyHKUMN OenKoB.

YrneBogpl. MoHOCaxapu/ipl, JUCaxapujbl, OJIMTOCaxapuibl W mosMcaxapuael. OOImi 1iaH
CTpOeHUs U (PU3UKO-XMMHUUeCKHe CBOMCTBA YI/1eBOZ0B. bronornueckre yHKLMY YT/1€BO/OB.
JIunupp!. T'uppodunsHO-THAPODOOHBIE CBOUCTBA. Knaccudukarus 1%1812010): 5
Tpurnuuepusbl, (ochomunuabl, BOCKH, cTepoubl. buonormyeckue ¢GyHKLUM JUNUO0B.
OO01ve CBOWCTBa OMOMOTMYECKMX MeMOpaH - TeKyueCTb, CIIOCOOHOCTh K CaMO3aMbIKAHHIO,
TIOJTyTIPOHULIAEMOCTb.

Hyxkneunosbsle kucaorel. JTHK u PHK. CrpoeHue HyK/Ie€MHOBBIX KUCIOT. HyKaeoTuibl.
[Mpunyun komrieMeHTapHocTH. [IpaBuno Yapradda. Ctpykrypa JHK - nBoiiHasi crivpasib.
Mecronaxoxzaerve u 6rosnoruueckrie pysakiun JHK. Buget PHK. ®ynakiun PHK B ketke.

Crtpoenne mosiekynbl AT®. Makpospruueckve cBsi3u B MosieKyjie AT®. buosnoruueckue
¢yHkuyn AT®. BocctaHoB/IeHHbIe TIepEHOCUMKHY, UX (PYHKLMM B KaeTke. CeKBeHUpPOBaHUe
JHK.

CrpykrypHast Ouosiorusi: OMOXMMHUecKHe W OWOU3NUecKre HCC/IeIOBaHUSI COCTaBa |
TIPOCTPAHCTBEHHOMN CTPYKTYPbI OMOMOJIEKY T

2.3

Tumnbl K/I€TOK: 3yKapuUOTUUeCKas M TpokapuoThueckasi. CTpPyKTypHO-(pyHKI[HOHAbHbBIE
oOpa3oBaHUsI K/IETKH.




CTpoeHne TIpOKaproTUYeCcKOU KeTkd. KierouHast cteHka OakTepuii u apxeil. OcoOeHHOCTH
CTpPOeHUs] TeTepoTPO(HON U aBTOTPO(PHOM TMPOKAPUOTUUECKHUX K/IeTOK. MecTo U porb
TIPOKApHOT B OMOLIeHO3aX.

CrtpoeHve U (YHKLHMOHHDOBaHHE 3YKapUOTHUeCKoW KieTkd. [lnasmathueckas memOpaHa
(ma3manemma). CTpyKTypa IUIa3MaTHUeCKOWM wmeMOpaHbl. TpaHCHOPT BelecTB uepe3
TIa3MaTHUeCcKyr0 MeMOpaHy: maccuBHbIN (auddy3us, obaeruenHas auddy3us), akKTHBHBIH
(TlepBUYHBIN ¥ BTOPUYHBIN aKTUBHBIM TpaHCopT). [lomynponniiaeMocts MeMOpansl. PaboTa
HaTpUIM-KaJMeBOro Hacoca. JDHJOLMTO3: TMUHOLUTO3, (aronuTo3. DK300uT03. KieTouHas
creHka. CTpyKTypa ¥ (YHKLUM KJIETOUHOM CTeHKU PaCTeHui, TPrOOoB.

Lurtornasma. Lluto3onb. LluTtockener. [IBwkeHue 1pMTOmAasmMbel. OpraHoubl K/IETKH.
OpHOMeMOpaHHbIE OpPraHOW/IbI K/IeTKW: 3HAoIuIa3Mathueckass ceTb (OIIC), ammapat
["osib[KH, TM30COMBI, X CTPOeHHe U (GYHKLMU. B3auMocCBs3b 0lHOMeMOpaHHBIX OPraHOW/I0B
kineTkd. CTpoeHHe TpaHY/ISIpHOTO peTWKynyma. CHHTe3 pacTBOPUMBIX OeykoB. CHHTe3
KJIeTOUHBIX MeMmOpaH. ['magkuii (arpaHy/sipHbIN) 3HZOIIA3MaTHUYECKHMM  PETHKYJIYM.
CekperopHasi (QyHKUus anmnapata [osbfyku. TpaHCHopT BeljecTB B KjeTke. Bakyonu
pacTuTenbHbIX Ki1eToK. Knetounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOM/IbI KJIeTKU: MUTOXOH/]PUH, TJIaCTU/BI.

CrpoeHve W (QYHKUMA MUTOXOHJAPUM U TnacTtuj. [lepBruHble, BTOPUYHBIE U CJIOXKHbIE
I1aCTUbl  (POTOCHHTE3UPYIOLUX 3yKapyoT. XJIOPOMJacThl, XPOMOILIACThI, JIEMKOIIaCThl
BBICILIMX paCTeHUM.

HemembOpaHHbie opraHousibl KineTku CTpoeHue W (GYHKIUM HeMeMOpaHHBIX OpPraHOWZOB
K/IeTKHA. Pubocombl. MukpoduiaMeHTbl. MblllieuHble KJIeTKA. MUKPOTpyOOuKy. KneTouHbli
reHtp. CTpoeHue W [BIDKEHHE JXTYTUKOB WM pecHHUUYeK. MUKPOTPYyOOUKHM LWMTOIIIa3MBl.
LleHTpHOJIB.

Slnpo. O6omnouka sifpa, XpOMaTWH, KapuoIlia3ma, SAPBIIKHA, WX CTPOeHWe U (YHKLVH.
SnepHbIii 6eTKOBBIM MaTpUKC. [IpoCcTpaHCTBEHHOE PaCIio/ioyKeHHe XPOMOCOM B MHTepda3HOM
sape. besiku xpomaTuHa - TUCTOHBI.

Krnetounsle Bk/ItoueHusi. CpaBHUTe/IbHAsI XapaKTePUCTHKA KJIETOK 3YKapuoT (pPacTUTENIbHOM,
YKUBOTHOU, TPUOHOI)

2.4

AccumMunsmsi M IUCCUMUJISLIAS - JIB€ CTOPOHBI MeTabosim3Ma. Turbl oOMeHa BeIleCTB:
aBTOTPO(HBIE ¥ reTepoTpOdHBIA. YuUacTHe KHUCIOpoJa B OOMEHHBIX IIpolieccax.
OHepreTuueckoe obecrieueHure KiieTKu: TmpeBpamieHue AT® B 00OMeHHBbIX Ipoljeccax.
depMeHTaTUBHBIN XapaKTep peakluil KieToyHoro Metabosim3Ma. @epMeHTHI, X CTPOeHHe,
CBOMCTBa U MexaHu3M jericTBus. KodbepmenTbl. OTinuus GpepMeHTOB OT HeOpraHWYeCKHX
KaTajnM3aTopoB. besKu-akTMBAaTOpbl U OeMKU-UHTMOWUTOPBL.  3aBUCUMOCTb  CKOPOCTHU
(hepMeHTaTUBHBIX PEAKIMH OT Pa3/INUHbIX (aKTOPOB.

[TepBUYHBIN CHHTE3 OpraHWYeCKHX BellecTB B KieTke. doTtocuHTe3. Posb X/0poriacToB B
npotiecce ¢ortocuHTe3a. CBetoBasi U TeMHOBasi (asbl. [IpogyKTUBHOCTL (OTOCHHTE3a.
BivstHue pa3nnuHbIX (PaKTOPOB Ha CKOPOCTh (hoTOCHHTe3a. 3HaueHue (HOTOCUHTe3a.
XemocuHTe3. Pa3HooOpa3ue OpraHu3MOB-XeMOCHUHTETHKOB: HUTPU(DUIIUpPYIOIIE OaKTepHH,
)Kene3o00aKkTepuH, cepobaKTepyH, BOJOPOAHbIe OaKkTepr. 3HaUeHWe XeMOCHHTe3a.
AnHaspoOHble opraHu3Mbl. Bujbl OpokeHusi. IIpogyKTbl OpOKeHWss W WX HCIIO/Ib30BaHHe
ye/ioBeKOM. AHa3poOHbIe MHKPOOPTraHW3Mbl KaK OOBEKTbI OMOTEXHOJOTMH W BO30yAMTETH
OonesHei.

AspobHble opraHu3Mbl. OTarbl SHepreTuueckoro obmeHa. IToAroTOBUTENBHBINA ITarl.
['mkonu3 - 6eCKrCIOpOAHOe paciierieHne TFKO3bI.

buosornueckoe OKWCIeHWe, WM KJIeTOYHOe AbixaHue. Posib MUTOXOHADHI B Tpolieccax
Ouonornyeckoro okucieHus. Llukmnueckre peakuyu. OKuAcIuTenbHOe GocdopunipoBaHye.
[TpenmyiriecTBa a3pobHOTO IMyTH OOMeHa BelleCTB Tepes; aHa’poOHBIM. ObGhHeKTUBHOCTh
JHEpreTHYecKoro ooMeHa

2.5

Peakiiuv MaTpuyHOro cuHTe3a. [IpUHIMI KOMIUIEMEHTaDHOCTH B peaKLUsX MaTPUUHOTO
cuHTe3a. Peanu3saliysi HacaeACTBeHHOM WH(opMaluu. ['eHeTHUYeCKUM KO/, ero CBOMCTBa.
TpaHckpurmius - MaTpuuHbIi cuHTe3 PHK. TTpUHLIUIIBI TPaHCKPUIILIUKM: KOMIIEMEHTapHOCTh,




aHTUIIapasl/e/IbHOCTb, aCUMMETPUYHOCTb. TpaHC/IALMSA U ee 3Tallbl. YJyacTHhe TPAaHCIIOPTHBIX
PHK B 6uocuHTe3e Genka. YcnoBus buocuHTe3a Oesika. KoguvpoBaHue aMUHOKUCIOT. Ponb
pubocom B 6rocuHTe3e Oenka.

Opranusaiysi reHoMa y [pOKapyoT Y 3YKapyoT. Perysims akTUBHOCTU I'€HOB Y TPOKapHoT.
'urore3a omepoHa (®. »Kako6, K. MaHo). Perysnsiiusi 0OMeHHBIX TIPOI[ECCOB B KIIETKE.
KrneTounslii romeocTas.

Bupychl - HekseTouHble (OPMBI KM3HU U OO/MraTHele rapa3uTbl. CTpOeHHe TPOCTBIX U
CJIO’KHBIX BUPYCOB, PETPOBHUPYCOB, OakTeprodaros.

BupycHsbie 3ab0/1eBaHus UeoBeKa, )KUBOTHBIX, pactenuit. CIT1 /I, COVID-19, coipanbHble U
MeIULUHCKHe TTPO0JIeMbl

2.6

KnerouHenii 1Mk, ero mepuoAbpl W peryasius. MHrepdaza u muro3. OcobeHHOCTH
NpOLIecCCOB,  MpOTeKarolMx B  uHTepdase. IloAroroBka K/AeTKM K  Jle/IeHHIO.
[MpecuHTeTHUeCKU  (TOCTMUTOTHYECKUM),  CHUHTETHUYECKWA U  TMOCTCUHTeTUYeCKUU
(MpeMUTOTHYeCKUiA) epuo/ibl HHTep(da3bl.

Marpuunsiii cuHTe3 JIHK-permmkauus. [TpuHuuns! pervkanyy JHK: koMrisieMeHTapHOCTb,
MIOJIyKOHCEePBaTUBHBIM CUHTe3, aHTUIapajieIbHOCTh. MexanusMm pervmmkanuu  JHK.
XpoMocoMmbl. CTpoeHre XpoMocoM. TestoMepsl 1 TejioMepa3a. XpOMOCOMHBIN HabOp KIeTKu
- KapuoTur. [IUMIoNgHBINA U TaryIoNJHBIA HabOpbl XpOMOCOM. ["OMO/IOTMUHBIE XPOMOCOMBI.
ITosnioBBIE XPOMOCOMBI.

[enenvie knetku - Muto3. CTafuu MUTO3a U NPOMCXOAIINME B HUX POLIeCChl. TUMbI MUTO3a.
KaproknHe3 u 1urokvHe3. buosiornueckoe 3HaueHrWe MuTO3a. Perymsiuss MUTOTHUYECKOIO
1MK/Ia KeTku. [IporpaMMuypyemasi KieTouHasi rTubestb - aronTos.

@DyHKI[MOHa/IbHasi TeHOMHUKA

OpraHu3M Kak 6uosoruyeckasi CMCTeMa

3.1

OJHOK/IeTOUHble, KOJIOHUA/IbHble, MHOTOK/IETOUHble OpPraHU3Mbl M  MHOTOTKaHEeBbIe
OpraHU3MBI.

@dopMbI pa3MHOXKeHHsI OPraHU3MOB: Oecriosioe (BK/TFOYasi BereTaTUBHOE) U TI0JI0BOe. Buzbl
6ecrio/10ro pa3MHOXKEHHS: [TOUKOBAaHUe, CTIOPYJISLUs, (hparMeHTalvsl, KTOHUPOBaHHE.
[TonoBoe pa3mHoskeHue. [To/oBbIe KNeTKH, UK rameThbl. Meiio3. Ctaguu Meiio3a. [ToBeseHue
XpoMocoM B Mmeiio3e. KpoccuHroBep. Buosornueckuii cMbic Metio3a U TOJIOBOTO Tpoliecca.
Meii03 4 ero MecTo B KU3HEHHOM LIMK/le OPraHHW3MOB.

[Tpea3zapopiiieBoe pa3BuTHe. I'ameToreHe3 y >KUBOTHBIX. [To/ioBbIe >kene3bl. OOpa3oBaHue U
pasBUTHE TIOJIOBBIX KieTOK. CrepmaTtoreHe3 U ooreHe3. CTpoeHHe TI0JIOBBIX KI/IETOK.
OmiofoTBOpeHre W 3MOpHUOHANbHOE pa3BUTHE >KUBOTHBIX. CroCOOBI OIIOZ0TBOPEHUS:
Hapy>kHoe, BHyTpeHHee. [lapTeHOreHes.

VHavBHayanbHOe pa3BUTHE OpraHu3MoB (oHToreHe3). CTasivy SMOpHOreHe3a >KUBOTHBIX (Ha
npumMepe  sisArymiku).  pobnenue. Turbel  apobsienus.  OcobeHHocTH — ApobreHus
M/IEKOTIUTAIOLMX. 3apo/IblilieBble MUCTKU (TacTpy/siusi). 3akiajKa OpraHOB W TKaHed U3
3apO/IbIllIeBbIX  JIMCTKOB. B3anMHOe BiusiHMe 4YacTeld pa3BUBAIOIIErocs 3apojbliia
(oMOpyoHanbHasi WHAYKLMA). 3akiafika IUlaHa CTPOEHUsI >KUBOTHOTO Kak pe3ysbTaT
vepapXuuecKruX B3auMO/IeHCTBUI TeHOB. BiiusiHe Ha SMOpHOHAbHOE pa3BUTHeE Pa3/InUYHbIX
dhakTOpOB OKpy»Katolleit cpefibl. PoCcT U pa3BuTHe XXUBOTHBIX. [10CcTIMOPUOHAMBHBIN TTePUO/,.
[lpsMoe u HempsiMoe pa3BuTHe. Pa3BuTHe C MeTamopdo3oM y 6ecro3BOHOUHBIX U
TO3BOHOYHBIX >XMBOTHBIX. buosornueckoe 3HaueHWe MPSMOTO W HEMPSMOTO Pa3BUTHS, WX
pacrpocTpaHeHWe B mpupoje. TuIbl pocTa >KUBOTHBIX. PakKTOpbI peryssiuu pocTa
JKUBOTHBIX W uesioBeka. CTaIuy MOCTAMOPHOHA/ILHOTO Pa3BUTHSI Y JKUBOTHBIX U UeJIOBEKa.
[Tepuojbl OHTOTeHe3a ueoBeKa.

Pa3mHOXXeHWe U pa3BUTHe pacTeHUi. ['aMeToduT U criopoduT. Meiio3 B KU3HEHHOM IUKIIe
pactenunii. OOpa3oBaHue crmop B Tmpolecce Meio3a. ['ameToreHe3 y pacTeHH.
OrmuiofoTBOpeHre W pa3BUTHE PACTUTE/IbHBIX OpraHu3MoB. [IBOMHOe OIUIOZ0TBOpEHHe Y
I[BETKOBbIX pacTeHuii. OOpa3oBaHHWe U pa3BUTHe CeMeHW. MeXaHWU3Mbl peryJsilyud
OHTOT€eHe3a y paCTeHUM U KUBOTHBIX




3.2

VicTopusi cTaHOB/IEHUS M pa3BUTHS FeHETUKU KaK HayKd. OCHOBHbIE TeHeTUYeCKHe MOHATUS U
CUMBOJBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJlle/lbHble TeHbl, aJbTepHAaTUBHblE IPH3HAKY,
JOMMHAHTHBIM M PpeLIeCCUBHBIM TNpPH3HAK, TOMO3MIOTa, TreTepo3Urora, YMCTas JIMHUA,
rubpuspl, reHoTHrl, QeHoTurn. OCHOBHble MeETO/bl TeHETUKU: T'MOPH0I0rUUYecKui,
LUTOJIOTUYEeCKUU, MOJIEKY/ISIPHO-TeHeTUYeCKUU

3.3

MoHorubpusHoe ckperiyBaHue. [1epBbiii 3akoH MeHJesst - 3aKOH eIMHO00pa3usi TUOPHIOB
repBOro TokosneHusi. IlpaBuno [JoMuUHHpOBaHUs. BTopoil 3akoH MeHjenss - 3akoH
paciiervieHusi TPU3HAKOB. LlWTo/OrMyeckre OCHOBBI MOHOTMODHZHOTO CKpeIMBaHUSI.
['unoTesa 4UCTOTHI ramer.

AHanusupyrolee ckpeljuBaHye. IIpome)xyTOouHblld XapakTep Hac/iefoBaHus. PaciienieHve
TIPM3HAKOB TIPU HErOJTHOM JIOMUHHUPOBAHUH.

[urnbpuzpHoe ckpemyBaHue. TpeTuid 3akoH MeH[esns - 3aKOH He3aBUCUMOTO Hac/IeZ0BaHuUs
TIpU3HAKOB. LluTo/ioruueckre 0CHOBBI JUTHOPUAHOTO CKpeIBaHusl.

CruervieHHOe HacjiefioBaHve npu3HakoB. Paborer T. Moprana. CrierieHHOe Hacje[oBaHHe
reHOB, HapyllleHue CLieIIeHUs: MeXXly TeHaMu. XpOMOCOMHasi TeOpHsl Hac/1e[ICTBEHHOCTH.
l'eneTka nona. XpOMOCOMHBIM MeXaHW3M OIpe/iesieHusl Iosia. AyTOCOMBI U TIOJIOBbIE
XpPOMOCOMBI. I'oMorameTHbIi U TeTeporamMeTHbIN MO/. I'eHeTHMYeckasi CTPYKTypa IOJIOBBIX
XxpoMmocoM. HaciieoBaHue IpU3HAKOB, CLIEIJIEHHBIX C IIOJIOM. ['eHOTWUII Kak Lie/IoCTHas
cuctemMa. IlneioTponusi - MHOXKeCTBEHHOe [eliCTBUe reHa. MHOXXECTBEHHBIM asljle/Tu3M.
BsaumogericTBue Heaslie/bHbBIX TeHOB. KomrmyieMeHTapHOCTh. Dnnctas. [Tonvvepus

3.4

B3aumojeiicTBue reHoTuria U cpefibl Tipu (opMmupoBaHuM (eHOTHNA. V3MEHUUBOCTH
npu3HakoB. KauecTBeHHbIe W  KOJMUYECTBEHHbIe TPU3HAKW. BuAbl W3MEHUHMBOCTH:
HeHac/e/CTBeHHasl U Hac/le[CTBeHHas!.

MopaudukaliioHHasi W3MeHUHWBOCTb. Ponb cpefbl B (hOPMUPOBAHUM MOIU(PUKALIMOHHOMN
r3MeHuUMBOCTU. HopMa peakiiyu mpr3Haka. BapuallioHHbBIN psifi ¥ BapualjMoHHasi kpuBas (B.
NoranHceH). CoiicTBa MOAUGDHKAIIMOHHON N3MEHUUBOCTH.

leHoTunUMueckass U3MeHUHMBOCTb. CBOMCTBAa TeHOTUNIMYECKOW W3MEHUMBOCTH. Bujbl
reHOTUTTNYeCKON U3MEeHUMBOCTH: KOMOMHATUBHASL, MyTal[MOHHAs.

KombuHaThBHasE W3MEeHUHMBOCTb. Mei03 W TI0JIOBOM MpOLeCC - OCHOBA KOMOWHATHUBHOM
W3MEHUMBOCTA. Ponb KOMOWHAaTMBHOW W3MEHUMBOCTH B CO3JaHUM TeHeTUYeCKOro
pa3HooOpa3usi B mpe/iesiaX 0JJHOTO BUA.

MyTalMoHHasi W3MEeHUWBOCTb. BuJpl MyTaluid: TeHHble, XPOMOCOMHbIE, Te€HOMHEIE.
CrioHTaHHble ¥ WHAYLMDOBAaHHbIe MYyTal[uu. fepHble W I[UTOIIa3MaTHUeCKUe MYyTal[uu.
Comaruyeckye U TI0JIOBble MyTal[ud. [IpUurHBl BOSHUKHOBEHUsI MyTaldid. MyTareHbl U UX
B/IMSTHME Ha OPraHM3Mbl. 3aKOHOMEPHOCTU MYTAl[MOHHOTO TIpoijecca. 3aKOH TOMOJIOTUUeCKUX
psZioB B HacneAcTBeHHOM uaMeHunBocTd (H.M. BaBunoB). BHesiiepHass M3MeHUHMBOCTb U
Hac/ie/ICTBeHHOCTh

3.5

Kapuoturn uenoBeka. MexkayHapoAHasi TIporpaMMa HCC/Ie[JOBaHUS TeHOMa 4eJioBeKa.
MeTozbl W3y4yeHUst reHeTHUKU yesioBeKa: reHeasoruyeckui, OJTM3HEL[OBBIH,
[[UTOTeHeTUUeCKHUH, TIOMYISIIMOHHO-CTaTUCTUUECKHUH, MOJIEKY/ISIPHO-T€He TUUe CKU.
CoBpeMeHHOe orpe/ie/ieHre reHOTUMa: TI0JTHOTeHOMHOe CeKBeHUpPOBaHWe, reHOTUTIMPOBaHUe,
B TOM umcyie ¢ omolrpio TTI1P-ananv3a. HacepctBeHHbIe 3a00/1eBaHUsS yesioBeKa. ['eHHbIe U
XPOMOCOMHbBIe 00J/Ie3HM uejioBeKa. Bosie3HM C Hac/ae[ICTBEHHOM IIpepacIioioKeHHOCThIO.
3HaueHWe MeJULMHCKONW TeHeTHKU B TpeJoTBpallleHWd U JieUeHWH TeHeTUUeCKux
3abo/ieBaHuii yesiopeka. CTBOJIOBbIE K/IETKH

3.6

JoMecTukanss M cenekUus. 3apokK[eHuWe CeJIeKUMU W JoMeCTUKauuu. YueHue H.U.
BaBunoBa 0 LieHTpax NPOUCXOXAEHUsI WU MHOroobpasvsi KyJbTYPHbIX pacTeHuil. Posb
CeJIeKL[UM B CO37IaHMU COPTOB pacTeHHI U MOpoJ XKUBOTHbIX. COpT, 1Mopoza, TaMM. 3aKOH
rOMOJIOTUYECKUX PsIZI0B B Hac/le[CTBeHHOM n3MeHunBocty H.V. BaBunoBa, ero 3Hauenue fis
CeIeKLIMOHHOW paboThI.

MeTopl CeIeKIMOHHOW paboThl. VICKyCCTBEHHBIH OTOOD: MAaCCOBBIA W WH/WUBH/YabHBIM.




OTarbl KOMOWHALIMOHHOM ceyeKny. VicribITaHve npou3BoguTeseii o nmoroMctBy. Otbop 1o
TeHOTHUITy C TIOMOIIBIO OLleHKM (eHOTHIIa TIOTOMCTBAa M OTOOp IO TeHOTUIYy C IOMOLbIO
aHammsa JTHK.

WcKyccTBeHHBIM MyTareHe3 Kak MeTO[, CeleKL[MOHHOM paboTbl. PajuallioHHBIA U
XUMAYECKUM MyTareHe3 KakK HWCTOYHHMK MYTalMil y KyJbTypHbBIX ()OPM OpraHu3MOB.
Wcronb30BaHMe T'eHOMHOIO peJaKTHPOBaHWSI U MeToJoB pekoMmMOuHaHTHbIX JHK gas
TI0/IyYeHHUsI UCXOJHOr0 MaTepuaa Jijisi CelleKLAN.

[Tonyuenne  nonuruionZioB.  BHyTpuBugoBas  rubpuausanus.  BrnskopozcTBeHHOe
CKpellMBaHye, Wik UHOpuAWHT. HepocTBeHHOe CKpelyBaHue, UM ayTopuauHr. 'ereposuc
U ero npuuuHbl. Vcronb3oBaHWe reTepos3vca B cejekiuu. OtzaneHHass rHOpUu3aLivs.
[Tpeogonenue Oecruiofusi MeXBUIOBBIX THOPUIOB. [JOCTVKEHUs CeNeK[UH pacTeHWd |
JKUBOTHBIX

3.7

OObeKThl, HWCMO/Nb3yeMble B OHOTEXHOJOTWHM, - K/I€TOUHble W TKaHeBble KY/bTYpBhI,
MHUKDPOOPTraHU3Mbl, WX XapaKTepUCTHKA. TpaAuiioHHas OHOTexXHOJIOTHs: XjeboreueHue,
NolyueHre KHC/IOMOJIOUHBIX TIPOJYKTOB, BHHOJenMe. MUKpPOOUO/IOrMUecKuid CHUHTeS.
OOBeKThl MHUKPOOMOJIOTUYEeCKUX TexXHoJorud. IIpon3BofCcTBO 0efnka, aMHHOKHCIOT W
BUTaMMHOB. VICKyCCTBEHHOe OIJIO0TBOpeHue. PEKOHCTPYKLMSA AWLIeK/IeTOK U KJIOHUPOBaHHe
JKUBOTHBIX. MeTo/ TpaHCIlJIaHTaLuu s4ep K/IeTOK.

XpOMOCOMHasl Y TeHHas WHKeHepus. VICKyCCTBEeHHbId CHMHTe3 reHa M KOHCTPyMpOBaHHe
pekombuHaHTHBIX [THK. JJocTrKeHMs1 U TIepCIIeKTHBLI XDPOMOCOMHOW U TeHHOW WH)KeHepHUH.
MepuupHcKue 6roTexHoa0ryMu. Vicronb30BaHue CTBOMOBBIX KJIETOK

CucTeMa ¥ MHOT0OOpa3sye OpraHMueckoro Mupa

4.1

buonornueckoe pasHooOpasue opraHu3MoB. COBpeMeHHasl CHCTeMa OpPraHW4eCcKOTrO MUpa.
[TpuHLMNBI KNaccupUKaii opranu3MoB. OCHOBHBIE CUCTeMaTUUeCKue rPyMIbl OpPraHU3MOB.
Oco0eHHOCTH CTPOeHUsT W >KU3He[esTeTbHOCTU OJHOK/JIeTOUHBIX OpraHu3MoB. bakrepuw,
apXeW, OJHOK/JIeTOUHble TIpUObI, OJHOK/JIEeTOYHble BOJOPOCIH, [JpyrHde  TPOTUCTHI.
KosioHnanbHble opraHu3Mbl.  [IBI)KeHHe OJHOK/JIETOUHBIX OpPraHM3MOB: ameboHHOe,
JKTYTUKOBOe, peCHUYHoe. 3allfUTa Yy OJHOK/IETOUHBbIX OpPraHM3MOB. Pa3gpakuMocTb Y
OJJHOK/IETOUHBIX OpPraHu3MOB. TakCHUChbI

4.2

MHorokneTouHbsle pacreHus. B3aMMoCBsA3b 4acTeld MHOTOK/IETOYHOIO OpraHusMa. TKaHwy,
OpraHbl ¥ CHCTeMbl OPraHOB MHOIOKJ/IETOYHOIO opraHusma. OpraHusm Kak eJuHoe LieJioe.
Tkanu pacreHuii. Turel pacTUTeNBHBIX TKaHel: 0Opa3oBaTe/bHasi, TOKPOBHasi, TIPOBO/SIIA,
OCHOBHasl, MexaHuueckass. Oco0eHHOCTH CTpoeHMs], GYHKLMN U PACIOJIOKEHUs] TKaHed B
OopraHax pacTeHuH

4.3

BerertaTtuBHble M reHepaTHBHbIE OpraHbl pacTeHWH. PYHKIIMM OpPraHOB U CHUCTEM OpPraHOB.
Kapkac pactenuii. [IBrkeHMe MHOTOK/JIETOYHBIX pacCTeHWM: TPOMU3MbI UM HAaCTHM.
[Toryiomenne BOABI, YIJIEKUC/IOTO rasa U MHUHePa/JbHbIX BeLeCTB pacTeHUsMU. [IbIxaHue
pactenui. [lug¢ysus ra3oB uepe3 OBEPXHOCTb KIeTKU. TpaHCIOPTHbIE CUCTeMbI PACTEeHUH.
Brisesienne y pacreHuy. 3amura y MHOTOK/IeTOYHbIX pacreHur. Kyrtukyna. CpegcrBa
MaCCMBHOW Y XUMUUECKOU 3aIUThl. PUTOHLIM/BL.

PasgpakuMocTe U peryisauuss  y  OpraHusMoB. Pa3fpakumMoCTb U peryjsuus y
MHOTOKJ/IETOYHBbIX pacTeHWd. POCTOBBIe BelllecTBa U UX 3HaYEHUE

4.5

MHOrok/1eTouHble KMBOTHbIe. B3aMOCBsA3b YacTeli MHOTOK/IETOYHOIO OpraHusMa. TKaHW,
OpraHbl ¥ CHCTeMbl OPraHOB MHOIOKJ/IETOYHOIO opraHusma. OpraHusm Kak eJuHoe Liesioe.
I'omeocta3. TkaHM >XKMBOTHBIX M YesjOBeKa. TWIMbI >XMBOTHBIX TKaHeN: 3MMTeIHasbHasl,
coelMHUTE/IbHASA, MblllleuHast, HepBHasi. OcoOeHHOCTH CTpoeHus], GYHKLUI U PACTIONIOKEHHS
TKaHel B OpraHax KUBOTHBIX U YeJ/lOBeKa

4.6

OpraHbl ¥ CUCTEMbI OPraHOB >KUBOTHBIX. PYHKI[MM OpPraHoB M cucTeM opraHoB. Oropa Tena
opraHu3MoB. CKeJileTbl OJHOK/JETOUHbIX W MHOTOK/JIETOUHBIX >KMBOTHbIX. HapyXHbId U




BHYTpeHHU ckeseT. CTpoeHre U TUTIbI COeIMHEeHsI KOCTei.

[IBv>keHMe MHOTOK/IETOYHBIX >KUBOTHBIX. [IWTaHWe >XUMBOTHbIX. [IWTaHMe MMO3BOHOUHBIX
JKUBOTHBIX. JIpIxaHue >KUBOTHBIX. KoxkHOe fpixaHue. J)KabepHoe U JIerouHoe JIbIXaHHe.
[pixaHre TO3BOHOYHBIX JKUBOTHBIX. OBOJIIOLIMOHHOE YC/IO)KHEHHWEe CTPOEHMSI JIerKHUX
MO3BOHOYHBIX >KUBOTHBIX. [IbixaTe/ibHasi CCTeMa dejioBeKa. MexaHU3M BeHTU/ISLIUN JIETKHUX
y NOTHL M MJIEKONMUTAarLMX. TpaHCHOPT BellecTB y OpPraHu3MOB. TpaHCIOPT BeIeCTB y
JKUBOTHbIX. KpoBeHOcHasi cucTeMa U ee opraHbl. KpoBeHOCHasi cucTeMa TO3BOHOYHBIX
»KUBOTHBIX. Kpyru kKpoBooOpailjeHust. BOJIIOLIMOHHBIE YCI0KHEHHsI CTPOEHUs] KPOBEHOCHOM
CUCTeMbl TTI03BOHOYHBIX >XUBOTHBIX. Bbiie/ieHue y OpraHu3MoB. BbiiesieHue y >KUBOTHBIX.
CokpatutenbHble Bakyond. OpraHbl BbifiesieHusi. CBs3b TOJIOCTA Tela C KPOBEHOCHOW U
BbIIE/IUTE/ILHOM  crcTeMamu. BbifieieHWe y TO3BOHOYHBIX JKMBOTHBIX. 3aluTra y
MHOTOK/IETOYHBIX >KUBOTHBIX. [IOKPOBBI M MX MPOU3BO/HBIE. Pa3apa)KuMOCTb U PerysLys y
OpraHu3moB. Pa3paKuMOCTb y O/THOK/JIETOUYHBIX OpraHu3MoB. Takcuchl. Pa3zpakumocTs U
peryJisilisi y MHOTOKJIETOUHBIX pacTeHui. POCTOBbIe BelllecTBa U MX 3HauU€HUe.

HepBHasi cuctemMa u pedieKTOpHasi peryJisiivs y MHOTOK/JIeTOUHBIX >XUBOTHbIX. HepBHas
CUCTEMa U ee OTZe/bl. OBOJIIOLMOHHOE YC/IOXKHEHHWe CTPOeHHSI HEePBHOW CHUCTeMBbI Y
JKUBOTHBIX.

Pa3paboTka a/ropuTMOB M TiporpamMM st 3¢deKTHBHON (YHKI[MOHATLHOM aHHOTAI[UH
TeHOMOB, TPaHCKPUIITOMOB, TIPOTEOMOB, MeTa00JOMOB MHMKDPOOPTraHW3MOB, DaCTeHMUH,
JKUBOTHBIX U YesloBeKa

OpraHu3Mm YesioBeKa 1 ero 3/10pOBbe

5.1

OpraHbl ¥ CUCTeMbI OPraHOB uesioBeKa. OT/ie/bl TOJIOBHOT'O MO3Ta TI03BOHOYHBIX >KUBOTHBIX.
Pednekc u pecdnexkropHasi pgyra. besycioBHble U ycroBHble pedekchl. ['ymopanbHas
Peryssifivst U SHAOKPUHHAsSI CUCTeMa YKUBOTHBIX U uesioBeKa. JKese3bl SHAOKPUHHOW CUCTEMBbI
U UX TOPMOHBI. [leiicTBHe TOPMOHOB. B3auMOCBfi3b HEPBHOM U SHAOKPUHHOW CHUCTEM.
l'unoranamo-runodusapHas cuctema. Pednekc u pedsektopHasi ayra. besycioBHble u
yCJIOBHBIE pedieKChI

5.2

3aiuTa opraHusMa ot 6osie3Heil. iMMyHHas crctema uenioBeka. KyieTOUHBIN U T'yMOpasbHbIN
UMMYHUTeT. BpOKIeHHBINM, MpUOOpeTeHHbIM crelubuUeckuii UMMyHUTET. Teopus
K/IOHa/lbHO-Cce/ieKTUBHOrO uMmyHuTeta (I1. Opmux, .M. Bbepner, C. ToHeraga).
BocnanurenbHble OTBeTbl OpraHM3MOB. Pojb BpPOX/IEHHOTO HWMMYHUTETa B DPa3BUTHU
CHCTeMHBIX 3a00/1eBaHUI

5.3

KpoBeHocHasi cuctemMa W ee opraHbl. Cepjile, KPOBEHOCHbIe COCYAbI W KpOBb. Kpyru
KpoBoobpairieHusi. Pabota cepzija v ee perysisiiys

5.4

[bixanue uvenoBeka. ud¢ys3us razoB uepe3 MOBEePXHOCTh K/IeTKU. JlpIxaTe/bHasi CHCTeMa
yesioBeKa. JlpIxaTesibHasi IOBEPXHOCTb. Perysisius AbixaHus. [lbixaTesibHbie 00beMbl

5.5

HHH.[EBEIPHTEJ'IBH&H CucTtemMa yeJ/IoBeKa. OT,ELEJIBI MUIIEeBapHUTE/IBHOI'O TPaKTad.
HHH.[EBapI/ITEJILHbIe JKeJjie3bl. BHYTPI/IHOHOCTHOE W BHYTPHKJ/IETOUHOE TIHIII€eBapeHne

5.6

[ToxkpoBbI U X nipou3BoAHbIe. OpraHbl BeifeneHus. [Touku. CTpoeHue U GyHKI[HOHUPOBaHUE
HedpoHa. PunbTpaLys, ceKpeLysi U 0OpaTHOe BcachiBaHWe KaK MeXaHW3MbI PabOThI OpraHoOB
BhIZesieHrsi. OOpa3oBaHKe MOUH Yy UeoBeKa

5.7

'Z[BI/I)KEHI/IE ye/ji0BeKa: MblllleuHasa crucTeMa. CKejleTHbIe MBIIIIBI 1 UX pa60Ta. CTpOQHI/Ie n
THIIbI COeMHEeHUA KocTel

Teopus 3Bosroruy. PasButue u3HU Ha 3emiie

6.1

OBo/moLoHHasa Teopus Y. [JapsuHa. [IpeAnocblikv BO3HUKHOBEHUs AapBUHU3MA. JKU3Hb U
HayuHas JesTe/qbHOCTh Y. [lapBuHa.
[BrKylye cuibl 3BOFOLMU BUZOB 110 Y. /lapBUHY (BbICOKasi MUHTEHCUBHOCTb Pa3MHOXKEeHHs




OpPraHWU3MOB, HacJe/ICTBeHHass U3MEHUMBOCTb, O0phOa 3a CyIIleCTBOBaHWE, eCTECTBEHHBIA U
HCKYCCTBEHHBIN 0TOOP).

Odopmnenue cuHTeTHdeckod Teopuu 3Bostouuu (CTD). HeiltTpanbHasi Teopusi 3BOIOLUU.
CoBpeMeHHasi  3BOJIIOLIMOHHasE ~ OuWosiorvsi.  3HaueHWe  SBOJIIOLMOHHOW  TeOpUU B
dbopMrpOBaHNY eCTeCTBeHHO-HayYHOM KapTUHbI MUpa

6.2

[Monynsuysi Kak 37eMeHTapHas eAWHUWIa 3BomouuH. CoBpeMeHHble MeTOAbI OLIeHKU
TeHeTHUUeCKoro pa3HooOpasus U CTPYKTYPbI Moy siuyii. Vi3aMeHeHre reHO(OHAA MOMY SN
KaK 371eMeHTapHOe 5BOJIIOLIMOHHOE siBjieHWe. 3aKOH IeHeTHuecKoro paBHoBecus k. Xapay,
B. Baiin6epra.

OnemMeHTapHble (AaKTOPhl  (ABWKYIIWE CHJIBI) 3BOMIOUUHM. MYTallMOHHBIA  TPOLIECC.
KombuHaTBHasi n3MeHUMBOCTh. [peli reHOB - cylyuaiiHble HeHarlpaB/ieHHble W3MeHeHHs
YacToT anened B momynsiusx. OQdekT ocHoBarens. Murparmu. W3oasuuys MoOMy/siiyii:
reorpaduueckas (MpocTpaHCTBeHHasi), OMooruueckasi (pernpoAyKTHBHAs).

EcrecTBeHHBII 0TOOP - HANpPaB/SIOLMA (akTop 3BOMOLUA. POPMBI eCcTeCTBEHHOTO 0TOOpa:
IBIDKYIIUHN, CTaOM/IM3UPYIOIINMA, Pa3pbIBAIOIUM (AU3PYIITHBHEIN). [To/t0BOM 0TOOP.
[Tpucrnocob1eHHOCTh  OPraHWU3MOB KakK pe3y/bTaT MUKPO3BOIIOLMH. BO3HMKHOBeHHe
npucriocobneHuii 'y  opraHuM3MoB. Apomopdo3bl ¥ uAMoajanTauuu.  [IpumMepbl
npucrocobeHuit y opranu3mMoB. OTHOCUTEeTEHOCTh MPUCTIOCO0/IEHHOCTH OPraHU3MOB.

Bupa, ero kpurepuu U CTPyKTypa. Bujoobpa3oBaHue Kak pe3y/JbTaT MHKDPO3BOJHOLM.
W3onsaiust - KmroueBoi (daktop BupoobpasoBaHus. [TyTh u criocoObl BHZ00Opa30BaHUS:
ajuionaTpuueckoe (reorpaduueckoe), cCUMIaTpuueckoe (3KOjoruyeckoe), "MrHoBeHHOe"
(moymronau3anyst, rubpuau3anus). e lbHOCTb SBOTIOLMOHHBIX TIPOL[ECCOB.
MexaHu3Mbl (HOpMHUPOBaHUS OHOJ/IOTHYECKOr0 pa3HOoOpasus.

Ponb  3BoOMOLMOHHOW  OHOMOTMM B pa3pabOTKe HAy4YHBIX METOZOB  COXpPaHeHUs
6ropaszHoobpasusi. MUKDPO3BOJIIOLMSL U KOJBOJIIOL[US TApa3UTOB U MX X035eB. MexaHW3Mbl
(hopMHpOBaHHsT YCTOMYMBOCTH K aHTUOMOTHUKAM U CITOCOOBI 60pLOBI C Helt

6.3

MeTtogpl u3yueHusi MakposBosiroLMd. [lajeoHTosornyeckyue MeTOZbl M3Y4YeHUs SBOJIIOLIMU.
[TepexonHble popmbl U (UIOreHeTHYECKHME PsiZibl OPraHU3MOB.

buoreorpaduryeckre MeTo/bl M3ydeHus 3BosoLMU. CpaBHeHUe ¢uIophl U ayHbl MaTePUKOB
1 OCTPOBOB. buoreorpaduueckre obactv 3eMsi. BUabl-9HAEMUKH U PETUKTHI.
OMOpHooruyecKie M CpPaBHUTE/BHO-MOP(OIOTUYeCKHe MeTO[bl W3yueHUs HSBOJIFOLIWH.
'eHeTHYecKre MeXaHH3Mbl 3BOJIIOLIMMA OHTOTeHe3a M MOsIB/IeHUS] SBOJIFOLIMOHHBIX HOBLLECTB.
['omMonoruyHble U aHAJOTMUHble OpraHbl. PyauMeHTapHble oOpraHbl M aTaBU3MBbL.
MonekynsipHO-TeHeTHUeCcKre, OWOXUMHUECKHe W MaTeMaTUYecKhe MeTO/bl U3YyUeHHs
3Bo/iroLU. ['oMosiornuHblie reHbl. CoBpeMeHHbIe MeTO/bl MOCTPOeHUs (UI0reHeTUYeCKUX
JilepeBbeB. XpOMOCOMHbIE MYTallMy U 3BOJIOL[MSI TEHOMOB.

OOrmye 3aKOHOMepHOCTU (TIpaBWia) 3BOJOLMH. HeoOpaTWMOCTh 3BOMOLMH. A/lanTHBHAS
pazuvaiusi. HepaBHOMEpHOCTb TEMITOB 3BOJIFOLIMN

6.4

HayuHble TUTIOTe3bI TPOMCXOXKIEHUsS >KU3HHU Ha 3emse. AOWOreHe3 W TIAHCIIEDMUSI.
[oHayuHble TpeJCcTaB/IeHUs] O 3aPOKJeHUHU >KU3HU (KpeaLMoHu3M). ['mnoTre3a MoCTOSTHHOTO
CaM03apOJK/IeHUs XU3HU U ee ompoBepxeHue ornbitamMmd ®. Penu, JI. Cnamnanuandu, JI.
[Mactepa. ITporCcX0oKAE€HUE )KU3HU U aCTPOOHOJIOTHS.

OcHOBHBIe 3Tarbl HEeOpPraHWUeckoW 3BosroLMU. IlnaHeTapHasi (reosiorvuueckasi) 3BOHOLIMS.
XuMmuyeckasi IBOJIIOLIMSL. AOHUOTeHHBIM CUHTe3 OPraHUYecKUX BeIeCTB U3 HeOpraHUueCKUXx.
Ompeir C. Munnepa u I'. FOpu. O6pa3oBaHHe TO/IMMepPOB K3 MOHOMepoB. KoariepBaTHasi
ruriote3a A.M. OmapuHa, ruroTte3a mnepBuuHoro OysboHa K. XosjgedHa, reHeTHUecKas
runiote3a I'. Mennepa. Pubosumer (T. Uek) u rumore3a "mumpa PHK" VY. TI'mnbGepra.
dopmupoBaHue MeMOpaH ¥ BO3HUKHOBEHHE TTPOTOK/IETKHU.

Nctopusa 3emsmi U MeTofbl ee wusyuyeHus. VIckoraemble OpraHuyeckue OCTATKH.
FeoxpoHosiorst W ee MeToAbl. OTHOcHTenbHass U aOCOMIOTHAasE TeOXPOHOJIOTHS.
['eoxpoHONOrMyeckas IIKana: 30Hbl, 3pbl, TEPUO/IbI, STTOXHU.

HauanbHble 3Tambl opraHAYecKod 5BoJitoLMM. [losiBlieHWe W SBOJIIOLIUS TIepPBbIX KJIETOK.




OBomouusi Metabosm3Ma. Bo3HUKHOBeHHe TiepBBIX 3KocucTeM. CoBpeMeHHble MUKPOOHBIE
OUoTIeHKM KaK aHasjor TiepBbiXx Ha 3emsie coobiectB. CTpomaronuThl. IIpoKapuoThl U
3YKapHOTBHI.

[TpoucxoxkaeHue 3ykKapyuoT (cuMOuoreHe3). ODBOIOLMOHHOE TPOUCXOXK/eHNe BUDPYCOB.
[TponcxoXXeHre MHOTOK/JIETOYHBIX OpraHvM3MOB. DBO3HHKHOBeHHWe OCHOBHBIX Tpymn
MHOTI'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBI€ 3Tarnbl 3BOJIIOLIMYU BBICIINX pacTeHWd. OCHOBHbIE apoMOp(o3bl pacTeHU. Brixog,
pacTteHri Ha cyury. IlosBieHre CIIOPOBBIX pacTeHUM U 3aBoeBaHMe UMHU Cyliu. CeMeHHbIe
pacrenust. IIpoucxoxxzieHre 1jBeTKOBBIX PACTEHUM.

OcHOBHbIE 3Tarnbl 3BOMIOLUMU KUBOTHOrO Mupa. OcHOBHble apomMop(03bl >KUBOTHBIX.
Benpckas ¢ayHa. KemOpuiickuii B3pbpIB - TOsIB/ieHHE COBPEMEHHBIX THIOB. I[lepBbie
XOp/IOBbIe KUBOTHBIe. JKU3Hb B BO/le. DBOJIOLIMS TI03BOHOYHBIX. [IporcxoxaeHue ampubduii
U penTtwinid. [IpoucxokaeHre MIEKOMUTAIOMX U NITUL. [IpuHLuI KtoyeBoro apomopdo3sa.
OcBoeHue 6eCri03BOHOYHBIMU U TI03BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3emsie TO 3paM Y MepUOJaM: apxel, MpoTepo30H, Maae030u, Me3030H,
KaliHo30#. OOljasi XapaKTepyuCTHKa K/JuMaTa M TeoJoTMYecKUX TIpoleccoB. [losiBneHue u
pacrBeT XapaKTepHbIX OPraHW3MOB. YTie00pa30BaHue: er0 YCJIOBUS U BIMSTHUE HA Ta30BbIM
cocTaB aTMOC(]ephl.

MaccoBble BbBIMUPaHHS - 3KOJIOTUYECKMe KpWU3MUCHI mpouioro. [IpuunHBI M CiieACcTBUS
MacCOBBIX BbIMUpaHHuil. COBpeMeHHbIN 3KOI0ruueckuii KpU3uc, ero 0co0eHHOCTH

6.5

Pa3zensbl ¥ 3afiaur aHTpono/ioruu. MeTtozbl aHTpononorui. CTaHOB/IeHNe Tpe/iCTaBIeHU 0
MIPOMCXOJKAEeHNH uesioBeKa. CoBpeMeHHble HayYHble TeOPHUH.

Cxo[iCTBO uesioBeKa C )KMBOTHbIMU. CHcTeMaTHUecKoe IoJio)KeHre yesioBeka. CBUeTenbCTBA
CXOJCTBa YeslOBeKa C >KUBOTHBIMU: CPaBHUTETBHO-MOP(OIOTrHUecKre, 3MOpHUOIOruyecKye,
¢dusmonoro-boxumMuueckre, ToBefeHYeckre. OTIMuUMs  4YesloBeKa OT  >KUBOTHBIX.
[TpssMOX0KJeHe U KOMILIEKC CBsI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHe ro/IOBHOTO Mo3ra U
BTOPOM CUTHA/TbHOW CUCTEMBI.

Hewkymmye cuibl (hakTopbl) aHTpororeHe3a: Ouosoruyeckue, coruanbHbeie. COOTHOILIEHNEe
O10/IOTHUeCKUX U COL[HA/IbHBIX (PAKTOPOB B aHTPOTIOTeHe3e.

OCHOBHbI® CTaUM aHTPOIIOreHe3a. ABCTPA/ONUTEKU - JBYHOTHWe TpeAku Jitofeid. YenoBek
yMeJblid, TiepBble U3rOTOBJ/IeHUs OpyAUM TpyJa. YesioBeK TMPSMOXOJSIIMI U TIePBbIA BBIXO/,
nrozield 3a nipefenibl Appuku. YesioBek reliieis0eprckuii - o0yl peiok HeaHAepTaaIbCKOro
yesioBeKa M uesioBeKa pasyMHoro. YUesnoBek HeaHJepTanbCKUM KakK BUJ, JIOJeHd XOJIOJHOTO
KIMMara. YesoBeK pa3yMHbI COBPEMEHHOIO THMIIA, J[EHUCOBCKUM UesioBeK, OCBOEHUe
KOHTMHEHTOB 3a TpejieiaMu AQpUKU.

OBO/MIOLIMST COBPEMEHHOTO uesioBeKa. EcTecTBeHHbIM OTOOp B TMOMyJSOUAX UeTOBeKa.
MyTalMoHHbIN npoljecc U ToiuMopdu3M. [Tony/isiMoHHbIe BOJHBI, Apeiid reHoB, MUTPALIUS
1 "3¢dexT ocHoBaTesisA" B MOMYJISALMSAX COBPEMEHHOT0 uesioBeKa.

YenoBeueckre packl. IToHsiTue o pace. Bosbiive packl: eBporeouHas (eBpasuiickas),
aBCTpasio-HerpouHas (3KBaTopuasbHas), MOHI0JIOMHAas (a3UaTCKo-aMepuKaHCKas). Bpems
W TYyTU paccelieHdsi 4YejioBeKa MO IulaHeTe. EAuMHCTBO yesoBeueckux pac. Hayunas
HEeCOCTOSATe/ILHOCTb ~ pacu3Ma. [Ipucnocob/ieHHOCTh uesioBeKa K pasHbIM  YCJIOBUSIM
OKpYy)Karolllei cpefibl. BiivsiHve reorpaduueckoii cpefibl U Apelipa reHOB Ha MOP(OJIOTHIO U
¢u3moI0rHI0 UesioBeKa

OKOCUCTEMBI U Mpucympe M 3dKOHOMEPHOCTHU

7.1

Pa3gensbl 1 3afauut 3K0/10TMH. CBSA3b 3KOJIOTHH C [PYTUMU HayKaMH.

Mertoabl 3kosiorud. IloneBble Hab/OZeHUsI. DKCIIEPUMEHTBI B JKOJIOTHUH: TIPUPOJHBIE U
nabopaTtopHble. MojenvpoBaHMe B 3KOJOTMA. MOHUTOPUHT OKpY’Karolleil cpefpl:
JIOKAJ/IbHBIM, perMOHA/IbHBIN U TI00a/TbHBIHA

7.2

OKoJiornueckre (pakTopbl M 3aKOHOMEPHOCTH UX AelcTBus. Kiaccudukarys 3K0n0rnyeckux
dakTopoB: abuoTuueckue, OHOTHUecKHWe, aHTpororeHHele. OOLe 3aKOHOMEpPHOCTH




JelicTBUs dKosorndeckux (aktopoB. IIpaBuno mmuumyma (K. Ilnpenrens, FO. JInbux).
TonepaHTHOCTb. DBPUOMOHTHBIE 1 CTEHOOMOHTHbIE OPTraHNU3MBl.

Abuotnueckue ¢akTtopel. CBeT Kak 3Kosormueckuid aktop. [leiicTBHe pa3HBIX yUaCTKOB
CO/IHEYHOI'O CIIeKTpa Ha OpraHu3Mbl. JKOJIOTMYeCKHe TPYIMbl PAaCTeHUWM M >KMBOTHBIX I10
OTHOLIeHWI0 K cBeTy. CurHaspHas posjb cBeTa. PoronepuogusMm. Temmeparypa Kak
5KO0JIOTMUeCKui (akrop. [leiicTBhe TeMmriepaTypbl Ha oOpraHusMmbl. [loMKuioTepMmHbIE U
rOMOMOTepPMHbIE OpraHK3Mbl. DBPUTEPMHbIE U CTEHOTEPMHbIE OPraHU3MBbI.

BnaxkHocTe Kak 3Kosornueckuid ¢akrtop. IlprcriocobseHusi pacTeHuil K TMOAJep KaHHIO
BogHOro OasmaHca. Kmaccudwkarms pacTeHuil 1o oTHOUIeHHIO K Boge. IIpucmocobenus
JKUBOTHBIX K U3MEHEHUIO BOJHOIO peXUMa.

Cpenpl 0oOWTaHMSI OPraHM3MOB: BOJHAsl, HAa3eMHO-BO3/YIIHasi, TIOYBeHHas, TIJIyOMHHAs
NIO/TIOUBEHHas, BHYTpHOpraHu3aMeHHast. PU3MKO-XUMHUUeCcKre 0COOeHHOCTH cpej 0OWTaHus
oprann3MoB. [IpucriocobieHust OpraHU3MOB K >KU3HH B Pa3HBIX CpeZiax.

bronornueckve putmbl. BHelllHMe W BHyTpeHHUe pUTMbI. CyTOUHble W IOJUUYHbIE DUTMBIL.
I[Mpucrocob1eHHOCTh OPraHU3MOB K Ce30HHBIM U3MEeHEeHUsIM YCJIOBUM >KU3HM.

7KusHenHble (opMbl opraHu3MoB. [loHATHe O >XHU3HeHHOW ¢opMme. JKu3HeHHbIe (HOPMBI
pacTeHMii: [lepeBbsl, KYCTapHUKH, KYCTapHUYKHW, MHOTOJIETHWE TPaBbl, OJHOJETHHE TPaBhbl.
JKusHeHHble (OPMBI KMBOTHBIX: T'MIPOOMOHTBI, Te0OMOHTHI, a3pobuoHTHL. OcobeHHOCTH
cTpoeHust M 00pa3a >KU3HH.

Buornueckue dakropsl. Bujbl 610THYeCKHX B3aUMOeCTBUIA: KOHKYPEHLMsl, XUIIIHAYeCTBO,
cumbuo3 u  ero ¢opmbl. [lapasuTu3M, Koomepays, MyTyaJu3M, KOMMEHCAIU3M
(KBapTUpaAHTCTBO, Hax/eOHUUecTBO). HeTpoduueckue B3auMOeNCTBUsA  (TOMHMUYECKHE,
dopuueckue, Gabpuueckre). 3HaueHHe OMOTUUECKUX B3aUMO/IEHCTBUN [Ijisi CYII[eCTBOBAHUS
OpraHv3MoB B cpeie o6utaHusl. [IpUHIMIT KOHKYPEHTHOT'O UCK/TIOUeHUS]

7.3

OKOJIoTHUeCKre XapaKTePUCTUKU Momy/suud. [lomynsius Kak Ouosiornyeckasi cuUcTeMa.
Posib HEOTHOPOTHOCTH Cpefibl, U3nuecKuX 0aphepoB M 0COOEHHOCTeW OWOJIOTUHM BUZIOB B
(hopMHpOBaHUM TPOCTPAHCTBEHHOM CTPYKTYpbl TmomyJsiui. OCHOBHble TIOKa3aTeslu
MOMYJ/ISILIUUA: YMCIeHHOCTb, TUIOTHOCTb, BO3pacTHasi U I0JIOBasi CTPYKTYpa, POKAAeMOCTb,
MIPUPOCT, TEMI POCTa, CMEPTHOCTb, MUTPaLUSl.

JKojioruueckass CTpyKTypa nony/siuud. OLjeHKa YUCIeHHOCTW Tony/sauud. JInHamuka
MOMy/SIUM W ee peryisuysa. buoTWueckud TmOTeHLWan mnonyasiuuu. MojenrpoBaHue
JVHaMUKU TonyJ/issli. KpuBble pocTa UWCAeHHOCTH mnony/siqud. KpuriBble BbDKUBaHUS.
Perynsiusi 4MCIeHHOCTU TMOMYJ/SINUIA: POJib (PAKTOPOB, 3aBUCSILIMX W HE 3aBUCSIIUX OT
TJIOTHOCTU. JKOJIOTUUeCKHUe CTpaTeruu BUoB (r- u K-ctparerun).

[TonsTie 06 »SKojorMyeckod Huile BHAa. MectoobutaHue. MHoOromMepHas Mo/efb
sKosiornueckor Hum Jx.M. XatunHcona. Pasmepsl skonornyeckor Hyiu. [ToteHnyanbHas
Yl peaiM30BaHHasi HULLIM.

Bup kak cucrema nonyssuuid. Apeanbl BUAOB. BHIbI M MX J>KU3HEHHbIE CTpaTeryu.
3aKOHOMEPHOCTH MOBeJeHUs] U MUTPaLUi )KMUBOTHBIX. buosiornyeckue MHBa3nMu 4y KepoJHbIX
BU/IOB

7.4

CoobrmiectBa opraHu3moB. buoueHo3 u ero crpykrypa. CBsi3u MeX[y OpraHM3MaMHu B
OuorieHo3e. DKocHCTeMa Kak OTKphITasi cucreMa (A.x. TeHcin). @yHKIMOHATbHBIE OI0KH
OpPraHu3MOB B 3KOCHCTeMe: MPOJYLIeHTbl, KOHCYMEHThI, pe/lylieHThl. Tpoduueckre ypoBHHU.
Tpoduueckue mernu u cetu. AbuoTrueckre 6;10ku KocucTeM. [T0UBBI ¥ Wbl B 9KOCHCTEMaX.
Kpyrosopor Bel1ecTB 4 I[IOTOK 3HEPTUUA B SKOCUCTEMe.

OcCHOBHBIE TOKa3aTead 3KOCUMCTeMbl. brioMacca U mpofyKuus. OKOJIOTUUeCKUe IHpaMu/bl
yuices1, GIOMacChl U SHEPTHH.

HampaBiieHHbIe 3aKOHOMepHbIe CMeHbI COOOIeCTB - CyKieccud. [lepBuUuHble U BTOPUYHbBIE
CYKL[eCCHM W WX TPUYMHBL. AHTDPOINOTeHHble BO3[EWCTBUSI Ha CyKlecCuu. KnmmakcHoe
coobiiectBo. bropasHoobOpa3ue M TOMHOTa KPYroBOPOTA BeIeCTB - OCHOBA yCTOMUMBOCTH
coo0I11ecTs.

IIpupogHbie >5KOCUCTEMBI. AHTPOMOTEHHbIE 35KOCUCTEMBI. ATpPO3KOCUCTEMA. ATPOLIEHO3.
Paznuuust Mexxay aHTpOIOreHHbIMA U [IPUPOJHBIMUA 3KOCUCTEMAaMMU.




Ypboskocucrembl. OCHOBHbIE KOMITOHEHTHI ypOo3kocucteM. ['opozckasi ¢uiopa u ¢ayHa.
CuHaHTpONM3aLMsi TOpOACKoW ¢ayHbl. bBuosornueckoe ¥ XO3sHCTBEHHOe 3HaueHHe
arpo’kocucteM UM ypboskocucTteM. 3aKOHOMEPHOCTH  (ODMHPOBaHHS  OCHOBHBIX
B3aMMO/IeliCTBHI1 OPraHW3MOB B 9KOCHCTEMAX.

[TepeHOC SHEPrUM U BEIL[ECTB MeXXAY CMEKHBIMHU SKOCHCTeMaMU. Y CTOHUHMBOCTH OPraHU3MOB,
TIOMYJISILUI Y 9KOCHCTEM B YC/IOBUSIX €CTeCTBEHHBIX U aHTPOTIOTeHHBIX BO3/1eHCTBUM

7.5 buocdepa - obiijeriaHeTapHast 0600/10UKa 3eM/IH, TZie CYIIIeCTBYeT WM CYIIleCTBOBajia XXKU3Hb.
Yuenne B.U. BepHazickoro o 6uocdepe. Obsactr 6uocdepsl u ee coctap. JKrBoe BeIliecTBO
6uocdepsl ¥ ero PyHKIUU.

3aKOHOMEpPHOCTH CyIriecTBOBaHUsI Ouocdeprl. OcobeHHoCTH OHochepbl Kak T100anbHOMN
9KOCUCTeMBbI. [IMHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl BelIecTB |
OuoreoxuMHUeCKHe 1UK/IbI (YT/1epo/ia, a30Ta). PATMUYHOCTD siB/IeHUi B 6uocdepe.
3oHanbHOCTE OHocdeprl. TloHaTHe o 6uome. OCHOBHBIE OHMOMBI CYIIM: TYH/pa, XBOWHBIE
Jleca, CMeIIaHHbIe W IITUPOKOJMCTBEHHbBIE Jieca, CTENW, CaBaHHbBI, MYCTHIHH, TPOMUYECKHEe
Jieca, BLICOKOTOpbsi. K/TMMart, pacTUTeTbHBIN W )KUBOTHBIA MUP OMOMOB CYILIH.

CtpykTypa U (YHKIMS KUBBIX CUCTEM, OLlEHKA MX PeCypCHOTO TOTeHIMana U 6uocdepHbIX

byHKLMM

7.6 OKoJioruuecKre KpU3UChl U UX PUUMHBL. Bo3aelicTBre uenoBeka Ha 6uocdepy. 3arpsi3HeHue
BO3yIIHOW cpeabl. OxpaHa BO3Ayxa. 3arpsi3HeHWe BOJHOM cpefbl. OxpaHa BOJHBIX
pecypcosB. Pa3spyiuenue noussl. OXpaHa OUYBeHHBIX peCcypcoB. MI3MeHeHVe KiuMara.
AHTpOIOreHHOe BO3/leliCTBHEe Ha PaCTUTE/bHbBIN U XKUBOTHBIM MUP. OXpaHa pacTUTEbHOTO U
JKUBOTHOTO Mupa. OCHOBHBIE TIDUHLUIBI OXpaHbl TpUpoAbl. KpacHbie kHuru. Ocobo
oxpaHsieMble nprpogHble Tepputopuu (OOIIT).

Borannueckue cazibl U 300/10THYECKHE TTAPKHU.

OcCHOBHbIE TIDUHLIMITBI YCTOMUMBOTO DPa3BUTHUSI YesioBevYeCTBa U TpUPOAbI. PaijyoHanbHOe
TIPUPOZIOTIO/Ib30BaHKe U COXPaHeHHe OMOIOrMueckoro pa3Hoobpasus 3eMiu

YUYEBHO-METOJUYECKOE OBECIIEYEHUWE OBPA30BATEJ/IBHOI'O ITPOLIECCA
OBA3SATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI /1A YYEHUKA

* Buosiorus;, 10 knacc/ 3axapoB B.b., CuBorsiazoB B./., MamonToB C.I"., AradgonoB U.B., AKijnoHepHOe
obrmectBo «M3marenbcTBO «IIpocBeltieHre»
* buonorus,11 knacc/ 3axapoB B.b., CuBorsa3os B.U., MamonTtoB C.I'., AradoHoB 1.b., AKijioHepHOe
obrectBo «M3marenbcTBO «IIpocBeltieHye»

https://stepenin.ru/tasks/bio-variants
https://ctege.info/oge-2023/
https://bio-faq.ru/bio-school.html
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

METOJUYECKHUE MATEPUAJIBI V151 YUUTEJIA

[Taceunuk. buosnorus. 5 knacc. MeToguyeckoe 1mocooue

Ncrounuk: https://rosuchebnik.ru/material/pasechnik-biologiya-5-klass-metodicheskoe-posobie/
1.ITaceunuk B.B. Metoanueckoe nocobue. bruosnorus. bakrepun,rpubbl,pactenus.5 kiaacc.M.:[Ipoda,2019
r



2.4kymkuHa E.A.,ITonosa T.I'.,Tpaxuna E.B.buosiorus.IIpoekTHas fedaTesbHOCTb yyaluxcs 5-9
kiacc.Boarorpag,usa-so "Yuuresip"

3.MiikuHa 1.®.buonorus.IToypounsie mianbi(4acTh1-2)Bonrorpaz,usg-so "Yuutenb-ACT"
4.TTenensiea O.A.,CynijoBa 1.B.TToypounbie pa3pabotku 1o 6uonoruu.Yenosek.M.:"Bako",2022 r
5.ITenensieBa O.A.,CynrioBa 1.B.IToypounbie pa3paboTku o obmieti 6uosorun.9 knacc.M.:"Bako",2021 r
6.111emukoBa E.FO. TToypouHsie ryiaHbl. BBeZieHre B 0011y 0 OMOJIOTHIO 1 3KOJIOTHIO.9
knacc.Boarorpag,usa-so "Yuurens",2020 r

7.JIbicenko U.B. I[Toypounsle mianbl. buosnorud. 10 kiacc.Bonrorpaa,usg-so "Yuurens",2019 r
8.Uepegnukosa I'.B.[Toypounsie miianbl. buonorus.11 knacc.Bonarorpaa,usg-so "Yuutens",2019 r
9.MyxamemxaHoB 1.P.TecTsl,3aueTsl,6uijonpock 1o 6uonorun.10-11 kmaccel.M.:"Bako",2021 r
10.Anumdepor A.B.KoMHaTHbIe pacTeHUs B IITKOJIe:HAO/MOeHUs U dKcriepuMeHThI. M. :[Ipoda,2020 r
11.Monuesa A.FO.,Topranor A.B.buosiorusi B cxemax 1 Tabiuiiax.ddpdeKTUBHAsK Or0TOBKA K
EI'5.MockBa,2022 T

12.Kupusenko A.A.Buonorus. COOpHUK 3aziay 110 TreHeTHKe s oarotoBku K ET'O..JIETVIOH,2023 r
13.Kupunenko A.A.MoJekynsipHasi 6vonorus. COOpHMK pa3HOYPOBHEBBIX 3a/JaHUM [I/Is1 IIOATOTOBKH K
EI'D.JIETOH,2018 r

14.KonecuukoB C.M.buonorus.Okonorus.Ilogaroroska Kk EI'D.JIETVIOH,2019 r

15.1p16acoBa B./. buonorus.5 knacc.Onmumnuagel.Bosrorpas,2010 T

16.BoponuHa I'.A.,ViBanoBa T.B.buonorus.[1nanvpyemsie pe3ynbTaThl.CUCTeMa 3aJjaHuii 5-9
knaccel. M.:ITpocseiienne, 2015 r

17.T'anyumikoBa H.M.buonorus.’KusotHsle.Iloypounsle mianbl.7 knacc.Bosrorpaz,2018 r
18.3axapoBa H.HO.KoHTpo/bHbIe 1 IPOBEPOUHBIE pabOThI MO 6Hooruu.7 Kinacc.M:Dk3ameH,2018 T
19.KonbiioBa H.A. Xumust u 6uosiorus B Tabsuiiax u cxemax.PoctoB-Ha-/loHy,2022 r

DN ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CET UHTEPHET

https://resh.edu.ru/subject/5/5/

https://www.yaklass.ru/p/biologia/5-klass
https://bilimland.kz/ru/teacher-page/uroki-i-klassnye-chasy/biologiya
https://interneturok.ru/search?
q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F

https://xn--blagatbggjneo2i.xn--p1ai/%D0%BF%D1%80%D0%B5%D0%B4%D0%BC%D0%B5%D1%82
-%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F/

www.informika.ru - syekTpoHHbIi yuebHuK "buonorus” (Bep. 2.0 - 2000) u3 nukia "O6yyvatorrye
SHLIMKJIONeANU" . - YueOHbIN Kypc, KOHTPOJIbHBIE BOTpockl. (Kak rmosb3oBaThest - cM. "TTomornp".)
www.college.ru - paszgen "OTKpbITOro Kosezpka'" o buonorun. Yuebuuk, mogenu, On-line TecTsr,
YUHUTEJIIO.

www.skeletos.zharko.ru - "OnopHo-aBurarenbHas cucreMa yesioBeka'. O6pa3oBaTesibHbIN CAalT 10
nipeameTy Buonorus, Kypc Uenosek. CTpoeHue ckeseta. MeieuHasi cuctema. Kak 3To paboTaer.

[TpunoxxeHusi: 2 CKeNeTHBIX SHLMK/IONeJUH; [/Is1 yUnTe s - yPOKH, 1abopaTopHbIe, 6 TECTOB C OTBETaMM.
www.biodan.narod.ru - "Buo/lan" - Brosiorus ot Jansl. HoBocTy 1 0630pb! M0 OHMOMOTHH, IKOTOTHH.
[Tpo6siembl 1 Teopun. ECTh TeMaTHUeCKue BBITYyCKU, oToraneper, 6uorpaduu BeJMKUX YUeHbIX,
CTe1|Cc/ioBaphb.

www.bio.1september.ru - gy yuuteneii "f nay Ha ypok buonoruun". Ctateu no: boranuke, 3o010ruuy,
buonoruu - Yesnosek, O611eli 6MOM0THH, DKOJIOTHH.

www.bio.1september.ru - razera "buosiorusi" (MeXxay BbIX0/I0M OUepeHOr0 HOMepa ra3eThbl U MOsIBJIeHUEM
TOJIHOTEKCTOBOM BePCUM HOMepa Ha CaiiTe yCTaHOBJIEH I'0/J0OBOM MHTEpPBa)

www.kozlenkoa.narod.ru - 3ot caiitr Ko3nenko A.I'. - npernofaBaTens v [i/1s1 TIpernio/iaBaresiel, AJs Tex,
KTO YUUTCSI CaM M YUUT JIPYTHX; OYHO W JUCTAHIIMOHHO, OUOJIOTUH, XUMUH, JPYTHUM MPeIMeTaM - C
MOMOILIbI0 KOMIIbIOTepa U IHTepHeT.

www.nsu.ru brosiorusi B Boripocax M OTBeTax - yueHble HOBOCUOMPCKOT0 AKaZieMropo/ika OTBeYaroT Ha
BOTPOCHI CTapIIeK/1aCCHUKOB.



www.websib.ru - pa3zgen "buonorus" HoBocrbupckoii o6pazoBaTesbHOM ceTu. ITog00pKa MaTepranoB 1
CCBUIOK (TIpOTpaMMBbl, TIPOEKThI, MaTePHA/IbI Y YPOKY, aOUTYPHEHTY).

www.nrc.edu.ru - "bronornueckast KapTHHa MHUpa' - pa3zien 3JIeKTPOHHOr0 yuebHrKa "KoHrenmmm
COBPEMEHHOr0 ecTecTBO3HaHUsA". KOHLeNIMM NPOUCXO0XKeHUS )XU3HU U TeopuM 3BosroLuu. (I[Tepexon mo
cceuike BHU3Y "[lanee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u >kuBoTHble" Kak sHrmkoneaus. (O6bem nHbopmarum
Brieyatssier.) BeiOpaTh OYKBY, OTKPOETCSI CTPaHUIIA C AIByMsi O0/IBIIIMMI KOJIOHKaMH Ha3BaHMA: PacTeHus u
JKuBoTHbIe. BeiOrpaeM 1o Ha3BaHUIO - OTKPBIBAETCS OMUCAaHUe U QOTO.

www.filin.vn.ua - "®umuH" - WIMFOCTPUPOBAHHAS SHIUK/IONENS )KUBOTHBIX. K coXka/leHuIo He Bce
paszensl roToBbl. Onvcanus U ¢potorpaduu.

www.nasekomie.h10.ru "Hacekombie" O HaCeKOMBIX /1Jis IIIKOJIbHHUKOB - OIMKMCaHKe OCHOBHBIX BU/IOB,
PUCYHKH.

www.invertebrates.geoman.ru Hacekomslie. [TonynsipHasi kuura AkumyiikuHa V.M. ¢ MHO>XKeCTBOM
L[BETHBIX PUCYHKOB U ¢oTorpaduii. -

www.bird.geoman.ru ITtutibl. [TonynspHas KHura AkumyikyuHa V.M. ¢ MHO)KeCTBOM LIBETHBIX PUCYHKOB U
¢doTtorpaduii.

www.animal.geoman.ru Mup >xuBoTHbIX. [TonynsipHast kHura AkumyiikuHa V.M. ¢ MHOXXeCTBOM LIBETHBIX
PUCYHKOB U ¢oTorpaduii.

fish.geoman.ru Pei0Ob1. iimrocTprpoBaHHas SHLUK/IOTIEINS PhIO.

www.plant.geoman.ru - )Ku3Hb pacteHuii. 3aHUMaTenbHO 0 OoTaHuKe. bakTepun. JlekapcTBeHHbBIE
pacTeHusl.

www.livt.net - 3/leKTPOHHAas1 WTFOCTPUPOBaHHas SHLMK/IoNeAus "JKuBbie cyijecTBa". Kinaccudukaius u
dotorpacduu 6e3 TekcTa.

www.nature.ok.ru - Pegkue u rncue3satoliue >XMBoTHble Poccun. OnucaHus ¥ rojoca peIKMX >KUBOTHBIX.
www.bril2002.narod.ru - bronorus ais mkonpHUKOB. Kpatkast uadopm. 1o pasgenam: O61mast 61osorus,
boranuka, 3oonorusi, Yenosexk.

www.festival.1september.ru - ®ectuBanb regarornueckux uek "OTKpeITHIN ypok' 2006 - 2007. Pazmen
"TIpeniofaBaHue O6uosorun” - 86 craTeid.

www.charles-darwin.narod.ru - Yapss3 [lapBuH: 6uorpadusi v KHUTH.
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