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ITIOSACHUTEJ/IbHAS 3AITNCKA

[Tpn pa3paboTKe MporpaMMmbl IO OWOMOTMHM TEOPETUUYECKYI0 OCHOBY IS
oripefieJieHUsT TIOAXO/I0OB K (hOPMHPOBAHUIO COJlep)KaHUsI yueOHOro TipegMeTa
«buonorus»  coctaBuId:  KOHLenTyanbHble mnosiokeHus PI'oC COO o
B3aMMOO00YC/IOB/IEHHOCTH LieJieid, cofiepyKaHusl, pe3y/IbTaToB 00yueHus1 U TpeboBaHUM
K YPOBHIO TTO/IFOTOBKU BBITYCKHUKOB, ITOJIOXKEHHsT 00 OOIUX I[e/IIX W MPUHIUIAX,
XapaKTepU3yIOIMX COBPEMEHHOe COCTOSIHHE  CHUCTeMBI CpeiHero  oOIIero
obpa3oBanuss B Poccmiickoit ®Pefepaliiv, a TakXKe TIOJIOKEHUS O crieluduke
Obuonorun, e€ 3HaueHWW B T[I03HAaHWK >KUBOW TIPUPOALI U  obecrieueHUH
CYIIIeCTBOBAHUsS UejioBeuecKoro ooOmjectBa. CoryiacHO Ha3BAaHHBIM TIOJIOXKEHHSIM,
orpeie/ieHbl OCHOBHBIE (DYHKIIMY TTPOrPaMMBI IT0 OUOIOTUM 1 €€ CTPYKTYpa.

[Tporpamma 1o O6uMo0rHUY JAET TIpe/CTaB/IeHre O 1e/sX, 00 oOIei cTpateruu
o0yJeHMs], BOCITUTAHUS ¥ Pa3BUTHS 00yUYarOIIUXCSA CPeCTBAaMH yueOHOro rpeameTa
«bronorus», ornpezpenseT o0si3aTeNlbHOE MPEAMETHOE COJEpKaHHWe, €ro CTPYKTYPY,
pacripefie/ieHle 10 pa3fielaM W TeMaM, PeKOMEeHAyeMYI0 I0C/iefoBaTe/IbHOCTh
M3ydeHUss yueOHOr0 MarepHasia C YUYETOM MEXIPeAMETHBIX U BHYTPUIIPEAMETHBIX
CBsi3el, JIOTUKM 0Opa3oBaTe/IbHOTO TIpoliecca, BO3paCTHBIX  OCOOeHHOCTeH
00yuaroMXcsl.

B mporpamme 1o 610/I0THM TaK)Ke YUHUTBHIBAIOTCS TpebOBaHUS K IJIAHUPYEMbIM
JMUYHOCTHBIM, MeTarnpeAMeTHbIM U TIpeJIMETHBIM pe3yjbTaTaM OOyueHusi B
dbopMHpOBaHNY OCHOBHBIX BH/OB yueOHO-TI03HaBaTebHOU AesTebHOCTH/yueOHBIX
JENUCTBUM 00YUarOIIMXCS TI0 OCBOEHHIO CO/Iep>KaHUsI OMOJIOrHUeCcKoro 00pa3oBaHUsI.

B nporpamme 1o 6uonorum (10-11 Kmacchkl, 6a30BbIli ypOBeHb) peayi30BaH
TIPUHLIATT TIPEEMCTBEHHOCTW B U3yYeHUM Ouonorum, Omarogaps ueMy B Hel
NpOCMaTpUBAeTCs  HAIpaB/JIeHHOCTb HAa  pa3BUTHe 3HaHWM, CBSI3aHHBIX C
(opMHpOBaHEM eCTECTBEHHO-HAYUYHOI'O0 MHPOBO33peHUSsI, [IEHHOCTHBIX OpPHEHTaI[ui
JTMYHOCTH, KOJIOTUUECKOTO MBIIIIEHUS, TIPe/ICTaB/IeHHUH O 3[0pOBOM 0o0Opase YKU3HU
1 Oepe)KHbIM OTHOIIIEHWEM K OKpY»Karoilledl mpupogHoi cpefe. [To3Ttomy Hapsgy C
n3ydyeHreM o0O0I1e0HM0IOTUUeCKUX TeOpWi, a TakKe 3HaHWUW O CTPOEHUM >KUBBIX
CHCTEM PA3HOr0 paHra W CYIIHOCTH OCHOBHBIX ITPOTEKAIOI[UX B HUX ITPOLIECCOB B
TporpaMMe 1o OMOJIOTHH Y/ie/IeHO BHUMaHKEe WCII0/Tb30BaHUIO TTO/TyUeHHBIX 3HAaHUH
B TIOBCeJHEBHOW >KW3HW [JisI DpellleHus] TPUKIAJHbIX 3aZiau, B TOM YHUCJe:
Npo(UIaKTUKKA Hac/leJCTBeHHBIX 3ab0/ieBaHUM uesloBeKa, MeJUKO-TeHeTUUeCKOro
KOHCYJIbTUPOBaHHsI, 00OCHOBAaHHUSI 3KOJIOTUUYECKH I1e/IeCO00pa3HOro TOBeJeHUsT B
OKpY>Karoiel TPUPOAHON cpejle, aHa/lIW3a BIUSHUS XO3HWCTBEHHOW [eATelbHOCTH
ye/lOBeKa Ha COCTOSIHHME TIPUPOAHBIX U HCKYCCTBEHHBIX SKOCHUCTEM. Y CHUIeHHe
BHMMaHUs K TIDUK/IQJHOW HarpaB/ieHHOCTH YyueOHoro mnpeamera «buomorus»
TIPO/IUKTOBAHO HEeOOXOAMMOCTbIO obecrieueHHsi YCIOBUM /i pellieHus] OJHON U3



aKTyaJIbHBIX  3a/lad  IIKOJBHOTO  OuWosoruueckoro  obpa3oBaHusi, KOTopas
nipe/rosiaraeT ¢opMHpoBaHUWe Yy 0Oydarol[uXxcsi CIIOCOOHOCTH ajanTUPOBAThCS K
M3MeHeHUsIM IMHAMUYHO Pa3BHBAIOIIerocsi COBpDEMEHHOTO MUpa.

Buosiorusi Ha ypoBHe cpefiHero o0iijero obpa3oBaHusi 3aHUMaeT BaKHOe MeCTO.
Ona obecrieuriBaeT ¢opMHUpOBaHHE y OOyYarOIIMXCS TIpe/CTaBAeHUA O Hay4dHOMH
KapTUHe MHpa, pacimpseT #W 0000ijaeT 3HaHWSA O DJKMBOM mpupoze, eé
OT/IMUUTENIBHBIX TIPU3HAKAX — YPOBHEBOM OpraHu3allid W HSBOJIIOLUH, CO3/aéT
YCJIOBUS ZIJIs1: TIO3HAHUS 3aKOHOB >KUBOMU MPUPO/Ibl, hOpMUPOBaHUs (HyHKIIMOHA/ILHOU
I'PaMOTHOCTH, HaBBIKOB 3/J0POBOT0 U 0Oe30macHOro oOpasa »KU3HH, SKOJI0TMUecKoro
MBILLIEHUS], 1[eHHOCTHOTO OTHOILLIEHUS K XKUBOMW TIPUPO/Ie U UeioBeKy.

Bosibitioe 3HaueHrWe OMOJIOTHSI UMeeT TakKe /ISl PellieHWs] BOCITUTATeTbHbIX U
Pa3BUBAOILIMX 3a/lau CcpeZiHero o01ero o6pa3oBaHusi, COL[AIU3al[UU 00YUYarOIUXCSI.
W3yuenue 6uosiorun obecrieuriBaeT yCJIOBUS hib £ cdbopmupoBaHus
WHTE/I/IeKTya/bHbIX, ~KOMMYHUKALIMOHHBIX U  HMH(OPMALIMOHHBIX  HABBIKOB,
3CTETUUECKOW KYJIbTYPhl, CIIOCOOCTBYeT WHTerpari OWOJIOTUYeCKUX 3HaHUN C
TIpe/ICTaB/eHUSIMUA W3 JPYTUX yueOHBIX MPeJIMEeTOB, B UaCTHOCTH, PU3UKU, XUMUU U
reorpadvi. Ha3BaHHBIe TIO/OKEHUSI O TMpeAHa3HaueHWH Yy4yeOHOTO TMpeAMeTa
«buonorusi» cocTaBwIM OCHOBY [jis OIpefie/ieHUs] TIOAXOA0B K 0OTOopy U
CTPYKTYPHUPOBAHUIO ero Co/lepyKaHusl, TIPeJICTaB/IeHHOTO B IPOrpaMmMe 110 OHOJIOTHH.

OTtbop cozepkanuss yuebHOro rmpeaMera «buosiorusi» Ha 0a30BOM ypOBHE
OCYIIIeCTBJEH C TIO3UI[MM KYJbTYpoCcOOOpa3HOrO TI0AX0/a, B COOTBETCTBUU C
KOTOpbIM OOy4Jaroiiyecss JO/DKHbI OCBOWTh 3HAHUSI M YMEHHs, 3HauvMble [Jisi
dbopmrpoBaHus 06111eld Ky/IbTYyphbl, OTpeje/stolre afieKBaTHOe MoBe/ieHre ueioBeKka
B OKpY)Karoll[ell TIPUPOZAHOM cpefie, BOCTpeOOBaHHbIe B TOBCEJHEBHOW >KU3HU U
NpakTUUeCcKoi pesarenbHOCTH. Ocoboe MecTo B 3TOW CHCTeMe 3HaHWW 3aHUMAlOT
3/IeMeHThbl ~ COZiep)KaHusi, KOTOpble C/y>KaT OCHOBOW /Jasi  (POpMHpOBaHUS
Tpe/ICTaB/IeHU 0 COBPeMEHHOMN eCcTeCTBeHHO-HayUYHOUW KapTHHE MUPA U [IeHHOCTHBIX
OpPUeHTAalUsiX  JIMYHOCTH, CIIOCOOCTBYIOIIMX TyMaHU3aLWKU  OMONIOTHYecKoro
oOpa3oBaHMs.

CTpyKTypUpOBaHWe cofiep)kaHusi y4yeOHOTO MaTepuasa B TMporpamme 10
OvoNOrUM  OCYIeCTB/IEHO C YUYéTOM TIPUODUTETHOTO 3HAueHusi 3HaHUM 00
OT/IMUUTETbHBIX OCOOEHHOCTSIX >KUBOW TPUPO/bl, O €8 YPOBHEBOM OpraHuW3alud u
9BOJTIOL[MU. B COOTBETCTBUM C 3THUM B CTPYKType ydeOHOro mipegmeTa «buosorus»
BbIZle/ieHbl C/Ie/IyIOIe Cojiep)KaTesibHble JTUHUU: «buonorus kak Hayka. MeTozbl
HayuyHOro TMo3HaHus», «KieTka kKak Ouonoruueckas cucreMa», «OpraHusM Kak
buosiornueckass cucrema», «CucrtemMa W MHOroobpasue OpraHMUeCcKOro MHpay,
«DBOJTIOLUS XKUBOU TIPUPO/IbI», «DKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH».

Llenb wu3yuenuss yueOHOro npeamera «buonorus» Ha 06a30BOM ypoBHE —
OB/lajieHWe  OOy4YarolUMUCA  3HAaHUSMU O  CTPYKTYPHO-(YHKLIMOHAIBHON



OpraHM3alVU >KUBBIX CCTEM pa3HOTO pPaHra U Mpuo0peTeHre YMEHUM UCTI0h30BaTh
9T 3HAHUS [l TPaMOTHBIX AEeUCTBUM B OTHOIIEHUU OOBEKTOB YKUBOUW TIPUPOJBI U
pellleHUs] pa3/InYHbIX XKU3HEHHBIX MTPob/ieM.

HocTiwkeHne Uenu u3ydyeHusi yueOHoro mpeamera «buosorusi» Ha 6Ga3oBom
ypOBHe 00ecrieurBaeTCs pellieHreM C/IeIyIOIIX 3a/jau:

OCBOeHHe OO0yYaroIMMUCS CHUCTeMbl 3HaHWW O OMOJOTMYEeCKUX Teopusix,
y4eHUsIX, 3aKOHaX, 3aKOHOMEpHOCTSIX, TMIOTe3ax, MpaBW/axX, C/Ay»KaluX OCHOBOU
0751 (pOpMUPOBAaHUSL TIPECTaB/A€HUW O €eCTeCTBeHHO-HayYyHOU KapTUHE Mupa, O
MeTo/[aX HAayYyHOTO TI03HaHWS, CTPOEHWM, MHOro0o0pa3uu M OCOOEHHOCTSX KUBBIX
CUCTEM pa3HOIO YPOBHSI OpPraHu3allviy, BbIJAIOLIMXCSI OTKPBITUSIX U COBPEMEHHBIX
MCCJIeJOBaHUSIX B OMOJI0THH;

dbopMrpoBaHre y 0Oyuarol[uXCs I103HAaBaTebHBIX, WHTE/UIEKTyalbHbIX U
TBOPYECKUX CMOCOOHOCTel B TIpOIjecce aHa/iW3a [JJaHHBIX O MYTSAX Pa3BUTUS B
OuvonoruM Hay4HbIX B3IJIZOB, WJeH W TOAXOAOB K M3yUeHHUIO0 JXUBBIX CHUCTEM
Pa3HOro YPOBHS OpraHu3aluy;

CTaHOB/IeHWe y oOydarouuxcs o0mell  Ky/JabTypbl, (DYHKI[MOHATbHOM
I'PaMOTHOCTH, pa3BUTHe yMeHHUI OOBSICHSATh W OLleHWBATh SIBJIEHUsI OKPY’Karoll[ero
MHpa >KMBOW TIPUPO/bI HA OCHOBAaHWW 3HAaHUW W OMbITa, MOJYUYEeHHbIX TIPU U3yUeHUU
OmoJsioruy;

dbopMrpoBaHre y OO0ydvaroluMXCsd YMeHHM WIIIOCTPUPOBATh 3HaueHHe
OuonorMuecKUx 3HAHUM B TPAKTUUYECKOW JesSTe/IbHOCTA YesioBeKa, pa3BUTHHU
COBpeMeHHbBIX MeJULUHCKHUX TeXHOJIOTHI U arpoOUOTeXHOIOTU;

BOCIIUTaHUe YOeXAEHHOCTY B BO3MOXKHOCTU TI03HAHUSI UeJI0BEKOM >KHUBOM
TIPUPO/IbI, HEOOXOAMMOCTH Oepe’KHOTO OTHOIIeHHWS K Hel, COO/Io/ieHUs] STHUeCKUX
HOPM TIpY TIPOBeIeHUH OH0J/IOTHUeCKUX UCCTIeJOBaHUM;

OCO3HaHWe IIeHHOCTU OHOJIOTHYeCKMX 3HaHWW [Ji TIOBBIIIEHUsS YPOBHS
9KOJIOTUUeCKOU KY/bTYPHbl, i1 (POPMUPOBAHUSI HAYYHOTO MUPOBO33pEeHMS;

TIpyMeHeHre MPUOOPeTEHHbIX 3HAHWH U YMEHUW B TOBCEAHEBHOMW >KU3HU IS
OLIeHKH TIOC/Ie[CTBUM CBOEM [lesiTeJIbHOCTH MO OTHOILIEHWI0 K OKpY»Kalolllen cpeje,
coOCTBEHHOMY 3/I0pPOBbI0, OOOCHOBaHWE W COOMOJeHHe Mep NpOodUIaKTUKH
3ab0/1eBaHUM.

B cucreme cpeaHero obimiero obpa3oBaHust «buosorus», usyuaemas Ha
06a30BOM ypOBHe, sB/sSIeTCS O00si3aTe/IbHBIM yueOHBIM TpeAMeTOM, BXOJSIINM B
cocTaB TipeMeTHOM 06/1acTu «ECcTecTBeHHO-HayuHbIe MpeiMeThbI».

Ins v3yuenusi 6ronorum Ha 6a30BOM ypoBHe cpejiHero oOiiero o6pa3oBaHus
oTBoAUTCS 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hefent0), B 11 knacce — 34 yaca
(1 yac B HezestO).

COJEPXAHUE OBYUYEHUSA



10 KJ/TACC

Tema 1. buosiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OHOJIOTHH C OOIIECTBEHHBIMH, TEXHHUUECKUMU U
JPYTMMHU eCTeCTBeHHbIMU HayKaMmu, (usocodueil, 3TUKOWU, CTETUKON U TIPABOM.
Posib Guosiorny B (popMHUpOBaHMM COBpEeMEHHOW Hay4HOM KapTWHbI Mupa. CucTteMa
OMOIOTMYeCKHX HayK.

MeTo/pl TTO3HAHUST KUBOW MPUPOABI (Hab/o/jeHre, SKCIIepUMEHT, OIHMCaHUe,
M3MepeHue, Kiaccudukallys, Moie/IMpOBaHue, CTaTUCTUUeCKast 00paboTKa JaHHbBIX).

JemMoHcTpanum:

[Toptpetsr: Y. HapBuH, I'. MeHzens, H. K. KonbLos, k. YorcoH u @. Kpuk.

Tabsu1ibl U cxeMbl: «MeTo/IbI T03HAHUS )KUBOU TTPHUPO/IBI».

JIaGopaTopHbIe U MPAKTHYECKHE PA0OThI:

[Tpaktrueckass pabora Ne 1. «Mcronp3oBaHue pa3IUUHBIX METOJOB IpHU
W3yueHUH OMOIOTHYeCKUX 00BEKTOBY.

Tema 2. JKuBble CUCTeMbI M UX OpraHu3anus.

JKuBbie cucreMbl (6MocCHCTeMBI) Kak TpeAMeT W3ydeHust Ouosoruu. OTinune
JKUBBIX CUCTEM OT HEOPraHWYeCKOU MPUPO/IbI.

CpoiicTBa OMoCHCTeEM M UX pa3HooOpasve. YPOBHU OpraHU3alMi OHOCHCTEM:
MOJIEKY/ISIDHBIM, KJI€TOUHbIM, TKaHeBbI, OpraHU3MeHHbIW, MOMY/ISILMOHHO-BU0BOM,
9KOCUCTEeMHBIN (OMoTeoreHOTUYeCKuii), 6MochepHBIH.

JemMoHcTpanum:

Tabnuipl U cxeMbl: «OCHOBHbIE TIPHU3HAKU KU3HW», «YPOBHU OpraHM3alvd
JKUBOMW MIPUPOJBD».

Ob6opyzaoBanue: Mozesb MoJieKybl JJHK.

Tema 3. XuMHUeCKHH COCTaB U CTPOeHUEe K/IeTKH.

XVMMUUECKUM COCTaB K/eTKHM. XHUMHUUeCKHe 3JeMEeHTbl: MaKpO3JIeMEeHTHI,
MUKpPO3JieMeHThl. Bosla 1 MUHepasibHbIe BelleCTBa.

@YHKIMM BOAbBI W MHUHEPaJbHBIX BelleCcTB B KieTke. IloameprkaHue
OCMOTHUEeCKOTo basaHca.

benkn. CoctaB u cTpoeHHe OelKOB. AMUHOKHC/IOTBI — MOHOMEpHI OesKOB.
He3amMeHuMble ¥ 3aMeHHMMble aMUHOKUC/IOTbL. AMWHOKHC/IOTHBIM COCTaB. YPOBHU
CTPYKTypbl ~ 0e/IKOBOW  MO/eKy/abl (TepBUYHAs, BTOpWYHAs, TpPeTUYHas U
YyeTBepTHUHasl CTPYKTypa). XMMHUUeCKre CBOMCTBa OenkoB. bronoruueckue GyHKIHN
OeKOB.

depmeHThI — OGUOIOTMUECKHe KaTainu3aTtopbl. CTpoeHre ¢epMeHTa: aKTUBHBIN
1[eHTp, cyOctpaTHas crelfuduyHocTh. KodepmenTel. Butamunbl. OTauuus
(dhepMeHTOB OT HeOpraHUYeCKUX KaTaanu3aTopoB.



YrneBoibl: MOHOCaxapu/bl (T/IFOK03a, pubo3a u [je30kcupubo3sa), Arcaxapujbl
(caxapo3a, JaKTo3a) M TMoJvcaxapuibl (Kpaxmasa, IJVIMKOTeH, 1e/l/lt0/103a).
buonorrnueckre yHKLMM yI/I€BO/OB.

Jlunuppl:  Tpurmmuepuzbl,  Gochomunuabl,  crepoupbl.  ['mapodunbHO-
rupodoOHbIe cBoMCcTBA. bronornueckre GhyHKIUY TUTTHAOB. CpaBHEHHE YT/IeBO/IOB,
0e/TKOB U JIUTIUOB KaK UICTOYHUKOB SHEPTHUH.

Hykneunoseie kuciotsl: JHK wu PHK. Hykneotuzpi — MOHOMepbl
HyK/1emHOBBIX KucaoT. Ctpoenne u pyHkuum [JHK. Ctpoenmwe u ¢ynkumu PHK.
Bugst PHK. AT®: cTpoeHue U QyHKLIUM.

Luronorus — Hayka O KieTke. KneTtouHasi Teopusi — npyumep B3auMOJEHUCTBUS
ujier U akToOB B HAYYHOM TMO3HAaHWWU. MeTo/bl U3y4YeHUs! KIeTKU.

Knetka Kak 1jesiocTHasi kuBasi cuctema. OOlijue MpU3HaKK KJIETOK: 3aMKHYyTasl
Hapy’kHast MemOpaHa, Moeky/bl JIHK Kak reHeTHUeCKU anrapar, CHCTeMa CUHTe3a
beska.

Tunbl K/I€TOK: 3yKapyuoTUUecKasi U rMpokapruoThueckas. Oco6eHHOCTU CTPOeHHs
NMpoKapuoThuecko  kyieTku.  KrerouHass  creHka — OakTepuit.  CTpoeHue
9YKapUOTUUECKOU KieTKu. OCHOBHBIE OT/IMUMSI PaCTUTeTbHOM, YKUBOTHOM U TPUOHOMN
KJIeTKU.

[ToBepXHOCTHbIE CTPYKTYpPbl K/JI€TOK — K/IeTOUHAas CTeHKA, IJIMKOKAJMKC, UX
¢yskuyu. I1na3matuueckass MembpaHa, eé cBoiicTBa U ¢GyHKUMHU. LluTomia3ma u eé
opraHouzibl. OaHOMeMOpaHHble opraHouzbl kietku: OIIC, ammapaT ['onbaxwy,
m30coMbl. [losyaBTOHOMHbBIE OpPraHOM/bl K/IeTKU: MWUTOXOHJPWUU, ILJIAaCTULBI.
[TpoucxoxxaeHre MUTOXOHAPUM W TulacTW. Buaesl mnactua. HemeMOpaHHBIE
OpraHOW/bl KJIETKU: pUO0COMBI, KJIETOUHBIHN 1[eHTp, LIEHTPHUOJIY, PeCHUUKH, XK'y TUKU.
@yHKIIMY OPraHou/|0B KIeTKU. BKiiroueHus.

Slnpo — perynsTopHbid 1jeHTp KieTKd. CTpoeHue siipa: siiepHasi 000/i0uKa,
KapuoIuia3mMa, XpOMaTHH, SPbIIKO. XPOMOCOMBL.

TpaHCIIOpT BelecTs B K/IeTKe.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBanH, M. IllneupneH, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. YunkuHc, P. ®paukinus, K. M. bap.

Huarpammel: «PacrnipesiesieHe XMMHAUECKUX 3JIEMEHTOB B HEXKUBOW TIPUPOJIE»,
«PacripeienieHre XUMUYECKUX 3/IEMEHTOB B JKUBOUW TIPUPOJE».

Tabmuipl U cxembl: «[lepuoguueckasi Tabauila XUMUYECKUX 371eMEHTOB»,
«CTpoeHue MoJieKyJbl BoAbl», «buocunTes benka», «CTpoeHHe MOJeKy/bl Oeska»,
«Ctpoenue (epmeHTta», «HyknenHoBble kucioTel. JHK», «CtpoeHue MoseKysibl
AT®», «CTpoeHMe 3yKapuOTHUYeCKOM KieTKu», «CTpoeHWe >XMBOTHOM KIIETKU»,
«CTpoeHWe paCTUTENbHOM KeTKu», «CTpoeHue MpPOKapUOTUUECKOW KIeTKW»,
«CTpoeHue siipa KJIeTKW», « YT1eBOb», «JIUMUIb».



Ob6opyzoBaHue: CBeTOBOM MHUKPOCKOI, 0OOpy/AOBaHHe [I/isi TIPOBe/IeHus
HabO/to/leHnl, W3MepeHW, SKCIepUMEeHTOB, MHKpOIIperiapaThl pPaCTUTE/bHBIX,
JKUBOTHBIX U OaKTepHa/IbHbIX KIeTOK.

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopaTopHass pabota Ne 1. «l/3yueHwe KaTaIUTUUECKOM aKTUBHOCTU
dbepMeHTOB (Ha pUMepe amu/a3bl UK KaTaasbl)».

JlabopaTopHasi paboTta Ne 2. «V3ydyeHre CTpOeHUs K/IeTOK PaCTeHUM, )KUBOTHBIX
1 bakTepuii o, MUKPOCKOTIOM Ha FOTOBBIX MUKPOIIperapaTax v UX OrrCaHue».

Tema 4. JKusHeeaTe/1bHOCTh K/I€TKH.

OOmeH BelecTB, WM MeTabo/MM3M. AcCCUMUISALMA (TUIACTAYECKUd 0OMeH) |
JUCCUMUMAIMS  (9HepreTHueckuii obMeH) — [Be CTOPOHBI €JWHOTO TIpoljecca
MeTabosm3Ma. Posmb 3aKOHOB COXpaHeHHs BeIeCTB W JHEPrid B TIOHUMaHUU
MeTabonm3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(MHBIN U reTepoTpodHbId. Posib GepmMeHTOB B
oOMeHe BellleCTB U MpeBpallleHnH SHePTUU B KJIeTKe.

dotocuHTe3. CBeToBas ¥ TeMHOBas (pa3el poTocuHTe3a. Peakiuu poTocrHTe3a.
OddexTuBHOCT (DoTOCHHTE3a. 3HaueHWe (QOTOCHMHTEe3a [/ >KUM3HU Ha 3emie.
Bnusinue ycnoBuid cpeabl Ha (OTOCMHTE3 U CIOCOOBI  TIOBBIIIEHUS €r0
MPOIYKTUBHOCTHU Y KY/JIbTYPHBIX PaCTE€HUM.

XemocuHTe3. XeMOCHHTe3upylole Oakrepuu. 3HaueHHe XeMOCHUHTe3a [ijIs
JKU3HU Ha 3emJie.

OHepreTueckuii oOMeH B KJeTKe. PaciijerisieHve BellecTB, BblJesieHUe U
aKKyMYyJ/IMDOBaHHe SHePryuu B KjeTKe. DTarbl SHepreTuueckoro obmena. ['vkonus.
bpoxxenne u ero Buzabl. KuHC/IOpOAHOe OKWUC/IeHWe, WM KJI€TOUYHOE [bIXaHHUe.
OxkucnurensHOe hochopumpoBanue. DPGeKTUBHOCTh SHEpreTHUeckoro obMeHa.

Peakiiuy wMaTpuyHOro cuHTe3a. ['‘eHeTnueckass wuH(opmaius u [JHK.
Peanuzauys reHetMyeckod uWH(poOpMaluM B KieTKe. ['eHeTMYeCKuUi KOJ M €ro
cBoricTBa. TpaHckpuriusi — MaTtpuuHblii cuHTe3 PHK. TpaHcnsiusi — GuocuHTe3
Oenmka. Orambl TpaHoumU. KoaupoBaHue amMuHOKUCIOT. Pomb pubocom B
buocuHTe3e Oenka.

Heknerounsle ¢opmbl u3Hu — BUpPYychbl. Vlctopust oTkpbiTusi BUpycoB (. W.
VBaHoBCcKuii). OCOGEHHOCTM CTPOEHHSI U JKU3HEHHOTO I[MK/Ja BUPYCOB.
bakTepuodaru. bonesHu pacteHuid, )KUBOTHBIX U UejiOBeKa, BbI3bIBaeMble BUPyCaMH.
Bupyc umvmyHopedwuiuta uenoBeka (BUY) — Bo3byautens CIIM/la. O6paTHast
TPaHCKPUILMS, peBepTas3a U uHTerpasa. [IpogunakTrka pacripocTpaHeHust BUPYCHBIX
3abo/eBaHUM.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konb1ios, [. N. BaHoBckuH, K. A. Tumupsizes.



Tabmuipbl ¥ cxembl: «Tumbl TUTaHUSA», «MeTabomsm», «MUTOXOHAPUSI»,
«DHepreTuueckuii obmen», «Xmoporiact», «®PoTtocuHTe3», «Ctpoenue [THK»,
«CTpoenve U (PyHKI[MOHUpOBaHUe reHa», «CuHTe3 beska», «['eHeTUUECKUN KOM»,
«Bupyce», «bakrepruogarn», «CTpoeHWe W >XU3HeHHbIM Lukia Bupyca CIIW[a,
OakTepuodara», «Permkarus JTHK».

OO6opyoBaHue: Mofe/u-anInKauu «Yasoenne JIHK W TpaHCKPHIIIUS»,
«buocunTes benka», «CTpoeHure KneTKu», Mojienb CTpyKTypbl JTHK.

Tema 5. Pa3MHO)XeHHe U UHUBH/ya/IbHOE Pa3BUTHE OPraHU3MOB.

KreTouHblli 1[MK/I, WM >KU3HEHHbIM LUK/ KjieTKU. VHTepdasa ¥ MHUTOS.
[Ipouecchl, mpoTekarogue B HHTepdasze. Pernmkauys — peakuuss MaTPUUHOTO
cunteda [JJHK. CrpoeHne xpoMocoM. XpOMOCOMHBIM HaboOp — KapUOTHIL.
JIUTIouHbIN U TarIONIHBIM XPOMOCOMHBIe HaOophl. Xpomatupl. LluTonoruueckue
OCHOBBI Pa3MHOXXKEHHUS U UHAUBU/YalbHOTO PAa3BUTHUS OPTaHU3MOB.

Henenvie kimetkn — mMuto3. Craaum muto3a. [Ipoueccel, mpoucxogdigye Ha
pa3HbIX CTaJusAX MUTO3a. bruosiornuecknii CMbIC/1 MUTO3a.

[Tporpammupyemasi rubesb KIeTKH — aroriTo3.

dopmbl pa3MHOXKEHUWs] OpraHW3MOB: Oecriosioe W T0ioBoe. Buasl Gecrionoro
PasMHOXXEeHMS: JleJleHMe HaJBoe, T[I0UYKOBaHWE OJHO- Y  MHOTOKJIETOUHBIX,
criopoobpa3oBaHue, BereTaTMBHOe pa3MHOXKeHHWe. VICKyCCTBeHHOe KJIOHHMPOBaHHe
OpraHM3MOB, ero 3HaueHue [JJ/1s1 CeJleKLUU.

[To/ioBOe pa3MHO’KeHHe, ero OT/INYMs OT H6ecrioioro.

Meino3s. Craguu Menosa. [Iporieccel, mpouCcXofsiiyMe Ha CTaAusiX Meuo3a.
[ToBesieHne xpoMocoM B Merio3e. KpoccuHroBep. buosiornueckuii CMbIC/I U 3HaUE€HUE
Mero3a.

["ameToreHe3 — mpoiiecc 0Opa30BaHus MOOBLIX KIETOK Y )KUBOTHBIX. [10/10BBIE
)Kesie3bl: CeMeHHUKHU U suuHUKA. O6pa3oBaHue U pa3BUTHeE TI0JIOBBIX K/IeTOK — raMeT
(cmepmaro3ou/, siflieKneTKa) — criepMaroreHe3 u oBoreHe3. Ocob6eHHOCTH CTPOeHUs
SWLIEK/IeTOK U criepMaTo30uzoB. OrogoTBopenue. [lapreHoreHes.

uauBuayanbHoe — pa3BuThe  (OHTOTeHe3).  OMOpUOHa/lbHOE  pa3BUTHE
(oMbpuorenes). OTanbl 3MOPHOHAIBLHOTO PAa3BUTUS Y TIO3BOHOYHBIX >KUBOTHBIX:
ApobsieHue, racTpy/isiusi, opraHoreHe3. IlocTamOpuoHanbHOe pasBuTHe. TUIbI
MOCTIMOPUOHA/ILHOTO Pa3BUTHS: TIPsIMOe, HerpsiMoe (JTMUMHOYHOe). BivsiHue cpefibl
Ha pa3BUTHe OPraHU3MOB, (PAKTOPBI, CTIOCOOHLIE BBI3bIBaTh BPOXKAEHHbIE YDPO/CTBA.

Poct u pasButue pacreHunid. OHTOreHe3 I[BETKOBOI'O paCTEHUs: CTPOEHHe
CeMeHH, CTalu pa3BUTHUS.

JleMoHCcTpanuu:

Tabmibl ¥ cxembl: «®OpMBI Pa3sMHOXXEHHSI OpPraHH3MOB», «J/IBoMHOe
OIUIOJOTBOPDEHME Yy LIBETKOBBIX pacTeHWM», «BereratuBHOe pa3sMHOXeHHe
pacTeHMi», «/lesleHre KieTKU OakTepuii», « CTpoeHure TI0/I0BbIX KIeTOK», «CTpoeHue



XpoOMOCOMbI», «KneTtouneii 1ukm», «Permukaums [JHK», «Mwurtos», «Meko3»,
«IIpsamoe u HerpsiMOe pa3BUTHE», «l'ameToreHe3 y M/IEKOINUTAIOLIUX U YeOBeKa»,
«OCHOBHbBIE CTaIUM OHTOTeHe3a».

Ob6opynoBaHue: MUKPOCKOT, MUKpOIIperiaparhbl «Criepmarto3ou/ibl
MJIEKOITUTAIOLLero», «SWIeK/IeTka MJIeKonmuTarollero», «KapuokvHe3s B KieTkax
KOpelllKa JIyKa», MarHUTHasi Mo/ie/ib-alikalus «/lenenue kinetku», mogens [JHK,
Mozie/ib MeTaazHOU XPOMOCOMBI.

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

JlabopaTopHass pabora Ne 3. «HabmrogeHue MuHTO3a B K/IeTKax KOHUMKA
KOpellKa JiyKa Ha TOTOBbIX MUKpOIIperapaTax».

JlabopaTopHasi paboTta Ne 4. «/I3yueHue CTpOeHUs TOOBbIX KIeTOK Ha TOTOBBIX
MUKpOIIperiapaTax».

Tema 6. Hac/iegcTBeHHOCTH M1 K3MEHYUBOCTh OPraHU3MOB.

[Ipegmet u 3ajaun reHeTUKU. VIcTopust pa3BUTHS FeHEeTUKU. Posib IUTOJIOrMU U
9MOpPHOIOTMM B CTAaHOBJIEHUM IeHeTUKU. BKia/l pocCUHCKUX U 3apyOe)KHbIX YUEHBIX
B pa3BUTHe TeHEeTUKU. MeTOo/Ibl TeHeTUKH (TUOPU/I0/IOTHUUECKUH, IUTOreHeTUUeCKUH,
MOJIEKY/ISIDHO-TeHeTU4eCKrii). OCHOBHBbIE TeHeTUUeCKre TMOHATUS. |'eHeTHdeckas
CMMBOJIMKA, UCTI0/Ib3yeMasi B CXeMax CKpeL[MBaHUM.

3aKOHOMEPHOCTH HacJ/eloBaHUsl TPU3HAKOB, YyCTaHOB/eHHble ['. Menzenem.
MoHorubpusHoe ckpellyBaHue. 3akKoOH equHOoOpa3usi THUOPWZOB  TE€PBOTO
nokosieHus. [IpaBuio goOMUHMpPOBaHWs. 3aKOH paculeryieHust NpU3HakoB. ['urnoTesa
ynCTOThI raMeT. [1o/THOe 1 HeroIHOe JOMUHUPOBAHME.

OurnbpuHoe cKpelljMBaHUe. 3aKOH He3aBUCHMMOTO Hacjie[JoBaHUs MPU3HAKOB.
[luToreHeTUeCKWe OCHOBBI AWTHOPHUAHOTO CKpeIlMBaHUA. AHaIU3UPYHOIlee
ckpelruBaHue. Vcnosib30BaHWe aHATW3UDPYIOIIErO CKpeLIMBaHUsS /Il OrpejeneHus
reHOoTHIa 0co0u.

CuerieHHOe Hacsie[joBaHue Mpu3HakoB. Pabora T. MopraHa 1o ciernyjieHHOMY
Hac/leJ0BaHKIO TeHOB. HapyllleHue CLier/ieHysi FTeHOB B pe3yJbTaTe KpOCCUHIOBepa.

XpOMOCOMHasi TeOpUsl HaCJIeJCTBeHHOCTH. ['eHeTUUeCKre KapThl.

['eneTrka r1osia. XpoOMOCOMHOe oOripejiejieHue I10jia. AyTOCOMbI U TI0JIOBbIe
XpOMOCOMBI. ['OMOrameTHble U reTeporaMeTHble OpraHu3Mbl. HacsenoBaHue
IIPU3HAKOB, CLIeIVIEHHBIX C II0JIOM.

N3meHurBOCTh. BUbI M3MEHUMBOCTHU: HEHACJ/IeICTBEHHAsA W HacCJe[CTBeHHasl.
Ponp  cpempl B HeHac/ne[CTBEHHOW  WM3MEHUMBOCTU.  XapaKTepUCTHKA
MOAM(MUKALIMOHHOW U3MEHUMBOCTH. BapuallMoHHBIM psifi ¥ BapualjMOHHasi KpUBas.
Hopma peakiuu nipusHaka. KosmuecTBeHHbIe U KaueCTBeHHbIe TIPU3HAKU U UX HOpMa
peakiiuu. CBoiicTBa MOAU(MUKALIMOHHONM N3MEeHUHUBOCTH.

HacnenctBeHHasi, WM TeHOTUITMYeCKas, W3MEHUYMBOCTb. KomOuHaTHBHas
M3MEHUYMBOCTb. Meii03 W T1OJ0BOM TMpoljecC — OCHOBAa KOMOWHATHBHOM



M3MEeHUMBOCTU. MyTalMoHHasi u3MeHUMBOCTh. Kiaccudukaiys MyTaluii: reHHbIe,
XPOMOCOMHbIe, TeHOMHbIe. HacToTa M MpUUMHBI MyTauuid. MyTareHHble (DakTOpHI.
3aKOH rOMOJIOTUUECKHUX PSI/IOB B Hac/ae[iIcTBeHHOUW u3MeHurBocTy H. V. BaBunoga.

BHesiepHasi Hac/ie[JCTBEHHOCTb ¥ U3MEHUYUBOCTb.

l'enetvka uenoBeka. Kapuortumn uyenoBeka. OCHOBHbIe METOJbI Te€HETUKHU
ye/I0BeKa: TeHeajloruyecKuii, O/IM3HEeLIOBBIA, LIMTOreHeTUUeCKUH, OMOXMMUUYECKHH,
MOJIEKY/ISIPHO-TeHeTUUeCKUU. CoBpeMeHHOe onpejiesieHUe reHOTHIA:
TOJTHOTEHOMHOE CEeKBEeHUPOBaHWE, TeHOTUNMPOBaHWEe, B TOM YUC/Ie C TTOMOIIbIO
[TLP-ananu3a. HacnencrBeHHble 3a00/1eBaHMs Ue/iOBeKa: TeHHble 60sie3HH, O0e3Hn
C HacJieJCTBeHHOU Trpe/pacrioyioKeHHOCTHIO, XPOMOCOMHBIEe Oosie3HuU.
ComaTtuueckve W TreHepaTHBHble MyTaluu. CTBOJIOBble KJIeTKU. [IpHMHLIUMBI
3/10pOBOr0 0Opa3a >XKM3HH, JUAarHOCTHKHU, MPOPWIAKTUKU U JIeUeHUSI TeHeTHUYeCKUX
bone3Heil. MeauKO-TeHeTHUECKOe KOHCY/JIbTUPOBaHHe. 3HaueHWe MeAULMHCKON
TeHeTHKU B Tpe/IOTBPAllleHHH U JieueHHY TeHeTHUeCcKuX 3a00/ieBaH1i yesloBeKa.

JleMoHCcTpanuu:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. V. BaBunos.

Tabauipl U cxembl: «MOHOTMOpPHAHOE CKpelllMBaHWe U ero I[UToreHeThyecKast
OCHOBa», «3aKOH paclleryleHUs1 U ero LUToreHeTuyeckass OCHOBa», «3aKOH YMCTOThI
ramer», «JIuruOpuaHOe CKpellliBaHHe», «lIuTomoruueckrie OCHOBBI JUTHOPHIHOTO
CKpellluBaHUs», «Meno3», «B3anmozencTBue ajiebHbIX I'eHOB», «['eHeTMyeckue
KapTbl paCTeHWW, >KUBOTHBIX U uejioBeKa», «['eHeTHWKa TIosa», «3aKOHOMepHOCTH
Hac/ie[JOBaHUsl, CLETJIEHHOTO0 C T0JIoM», «KapuhOTuIbl ue/ioBeKa W >KUBOTHBIX»,
«Bugel usMeHUMBOCTH», «MoguduKaliMoOHHasi W3MEHUYMBOCTb», «HacnegoBaHue
pe3yc-(akTopa», «['eHeTHKa rpyrin KpoBu», «MyTal[uoOHHasi U3MEeHUYMBOCTh».

OO6opyoBaHue: Moje/U-anTuIMKalud ~ «MOHOTHOpUAHOe — CKpellBaHUe»,
«HeronHoe  goMuHUpOBaHue», «JurubpupHoe ckpeluBaHue», «llepeKpécT
XPOMOCOM», MUKPOCKOM M MUKporipernapat «/lpo3oduna» (Hopma, MmyTauu (OpMbl
KPBLTbeB ¥ OKPACKHU Tesa), repbapuii «['opox 1moceBHOM».

JIabopaTopHbIe H MPpaKTUYeCKHe PaboThbI:

JlabopaTopHass pab6ora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUHOTO U
OUTUOPUTHOTO CKPeIUBaHUS ¥ AP030(H/Ibl Ha TOTOBBIX MHUKPOIIPeriapaTax».

JlabopaTopHast pabota Ne 6. «V3yueHne MoAu(UKAIIOHHOW W3MEHUMBOCTH,
NIOCTPOEeHUE BapHUaLMOHHOIO Ps/ia U BAPUALMOHHOM KPUBOW».

JlabopaTtopHass pabota Ne 7. «AHanyi3 MyTalui y Apo30(uibl Ha TOTOBBIX
MUKpOIIperiaparax».

[TpakTrueckast pabota Ne 2. «CocTaB/ieHHe U aHa/IN3 PO/IOCTIOBHBIX Ue/IOBeKa».

Tema 7. Cestekuusi opraiu3zMoB. OCHOBbI 0MOTEXHOJIOTHH.



Cesleksl Kak HayKa M TIpOL[eCC. 3apoKAeHue CeleKLUA U [JOMeCTHUKaLUs.
Yuenne H. V. BaBusoBa o 1ieHTpax MPOMCXOKIAEHUS 1 MHOT000pa3usi Ky/JIbTYPHBIX
pacteHuid. LleHTpbI NPOMCXOXKAEHUS JOMAIHUX )XUBOTHbIX. COPT, MOpPOo/a, IITaMM.

CoBpeMeHHbIe MeTO/Ibl CesieKI[ui. MacCoBbIM U UHAUBHUAYa/IbHBIA OTOOPHI B
CeNeKLMM pacTeHUM U >KUBOTHBIX. OIjeHKa 3KcTepbepa. binM3kopoacTBeHHOE
CKpell[iBaHHWe — UWHOpUAWHT. Ywucras suHusA. CKpell[MBaHWEe UMCTHIX JIMHUU.
letepo3uc, wiu rubpuaHas cuia. HepoAcTBeHHOe CKpellBaHWe — ayTOpPUMHT.
OtpanénHas rubpuan3anys U eé ycrexu. VICKyCCTBeHHBIM MyTareHe3 U MOydyeHue
TOMUIIIOUIOB. [JOCTMXKeHHs CesleKL[MA paCTeHUU, )KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buorexHosorusi kKak oOTpac/ib MNPOU3BOACTBA. ['eHHass WH)XeHepusl. JTarlbl
co3saHusi pekoMmOuHaHTHOM JHK u TpaHcreHHbix opraHusmoB. KieTouHas
ukeHepus. Kretounble KynbTypel. MHUKpPOK/IOHa/bHOE pa3MHOKEHHE pPaCTeHUM.
KiioHrpoBaHue  BBICOKOMPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHM3MOB.
OKojoruueckye M 3tuueckue mpoonemer. 'MO — reHeTHUYeCKH MOU(MUITMPOBAHHBIE
OpraHU3MBbl.

JeMmoHcTpanuu:

IToptpetsr: H. U. BaBusos, Y. B. MuuypuH, I'. [I. Kaprieuenko, M. ®@. VBaHOB.

Tabmuipl ¥ cxembl: KapTa «LleHTpbl TIPOMCXOXKAeHWs U MHOroobpasus
KYJIbTYPHBIX pacTeHUM», «[lopo/bl JOMalIHUX >XUBOTHBIX», «COpTa KYJbTYPHBIX
pacteHuii», «OtmanéHHas rubpuamnsaiusa», «PaboTel akagemuka M. @. lBaHoBay,
«[Tomurnnongusi», «OO0BEKTBI OUOTEXHONOTUN», «K/eTouHble KYAbTYPhl W
KJIOHMpPOBaHUe», « KOHCTpyrpoBaHue U epeHoC reHOB, XPOMOCOMY.

O6opyaoBaHue: MY/SDKA TJI0/I0OB ¥ KOPHEIJIOZA0B AUKKUX (GOPM U KYJIbTYPHBIX
COPTOB pacTeHul, repbapuii «CenbCKOX03SIMCTBEHHBIE PaCTeHUs».

JIaGopaTopHbIe U MPAKTHYECKHE PAa0OThI:

OKCKypcusis «OCHOBHbIe METOAbl M [JOCTV)KEHUS CeJIeKLUM pacTeHur U
JKUBOTHBIX (Ha CeJIeKLIJMOHHYIO CTaHLMIO, JIEMEHHYI0 (pepMy, COPTOUCIIbITAaTebHBIN
yuacTOK, B TEI/IMUHOe XO3sIMCTBO, 1abOpaToOpHI0 arpOyHHUBEPCUTETA WM HAayYHOTO
LIeHTpa)».

11 KJTACC

Tema 1. DBo/IIOI{HOHHAA 0MOJIOTHA.

[IpeAnoChIKM BO3HUKHOBEHHSI JBO/IIOLMOHHOW TEOpUM. DBOJIIOLIMOHHAS
Teopyuss U eé MecTO B OWosiornu. BivsHue 3BO/IOLIMOHHOM TEOPHH Ha pa3BUTHE
OMO/I0THHY Y APYTUX HayK.

CBugerenbcTBa 3Bo/OLMM. [lajieoHTONMOrMUeCKWe:  TIOC/IE€I0BAaTebHOCTh
MOSIBJIEHUSI BUJIOB B T1a/IEOHTOJIOTUYECKON JIeTOTNMCH, Tiepexo/iHbie (POpPMBI.
buoreorpaguyeckue: cxo/[CTBO U pa3nuure dayH u (Gi0p MaTEPUKOB U OCTPOBOB.



OMOpHO/IOTUYECKHe: CXOJCTBA W pa3iuuvs SMODUOHOB pa3HBIX BU/IOB
MO3BOHOUHBIX. (CpaBHUTE/NIbHO-aHATOMUYECKHe: TOMOJIOTUYHbIE, aHAJOTUYHbIe,
pyJAUMeHTapHble OpraHbl, araBU3Mbl. MoJeKyaSIpHO-O0MOXUMUYECKUe: CXOZCTBO
MeXaHMU3MOB HAC/eICTBEHHOCTM YW OCHOBHBIX MeTabosMuecKux TyTell y Bcex
OpraHH3MOB.

OBo/moLMoHHasgs Teopust Y. lapBuHa. IlpeAmnocblIKM — BO3HUKHOBEHUS
JapBUHM3Ma. [IBMKyIMe CWIbl 3BOMIOLMU BUAOB 10 [lapBuHYy (U30bITOYHOE
pa3MHOXKeHHe TP OrPaHUUEeHHOCTH peCcypCoB, Heolpe/eséHHas W3MEeHUYUBOCTb,
6opnbba 3a cylijecTBOBaHUe, eCTeCTBEeHHBIN 0TOOP).

CunteTnueckas Teopus 3Bomoun (CT3) 1 eé oCHOBHBIE TI0/I0’KEHUS.

Muxkpossomonus. [lonynsuus Kak eMHAULIA BUAA U 3BOTOLMU.

[BrKyimye cuibl (QakTopbl) 3BOMKOLMKA BUJOB B Ipupoge. MyTalMOHHBIN
TpoljecC ¥ KOMOMHATUBHAsI U3MeHUMBOCTD. [10My/ISI[MOHHbIE BOJIHBI U JApeii( reHoB.
N3omsayg u Murparus.

EctecTBeHHbI1 0TOOp — Hampab/sitoluii  (QakTop 3BOMIOLMU. DPOpMbI
ecTeCTBEHHOT0 0TOOpa.

[Tpucroco6/eHHOCTh OpPraHW3MOB KakK pe3y/bTaT 3BOMIONUH. [IprMepsI
TpUcIioco0ieHnii y opraHu3MoB. ApomMopd03bl ¥ UAKOAAAITAL[UH.

Bug u  BupoobOpasoBanue. Kputepuu  Buga.  OcHOBHble  (POPMBI
BUZI000pa3oBaHus: reorpadruyeckoe, SK0JI0THYecKoe.

MakpoaBositoiiusi.  DopMbl  3BOJIIOLIMU:  (UeTUUecKasi,  JAUBEpreHTHasl,
KOHBepreHTHasl, rapasiesbHas. HeoOpaTuMOCTh SBOIOLUH.

[TpoucxoxaeHre OT HeceLyaaIu3MpoBaHHbIX TMpeAKoB. IIporpeccupyroias
cneruanu3anys. AZjanTUBHAs pajuariysl.

JdeMoHCcTpanuu:

[Toptpetsl: K. JIunuen, XK. b. Jlamapk, Y. HapsuH, B. O. KoBaneBckuu, K. M.
bap, 3. I'ekkesnb, @. MroJiiep, A. H. CeBepLioB.

Tabmuipl 1 cxembl: «Pa3BuTHe opraHMYecKoro Mypa Ha 3emiie», «3apO/bIIu
M03BOHOYHBIX KUBOTHBIX», « ADXeOITepUKC», «®opMbl 60PBEOBI 3a CyllleCTBOBaHHEY,
«EcrectBenHbIii 0TOOpP», «MHOroobpasue COpPTOB pacTeHMil», «MHoroobpasue
TIOpOJ, JKUBOTHBIX», «[Tonynsuum», «MyTaiuoHHas V3MEHUYUBOCTHY,
«Apomopdo3bi», «Manoazarnraiun», «OOIIas AereHepanysi», «[IBYDKYIIHE CHIIbI
9BOJTIOLMN», «KapTa-cxema Mapmipyta myTteinectBusi Y. [lapBuHa», «bopbba 3a
CylLLleCTBOBaHUe», «[Ipucriocob1eHHOCTh OpraHu3MOB», «['eorpaduueckoe
BU/I000pa3oBaHue», «DKOJIOTMUecKoe BUI000pa3oBaHMe».

O6opyoBaHUe: KOJIJIEKIUSI HACEKOMBIX C Pa3/TIMUHBIMU TUITaMU OKpPacKu, Habop
TIJIOZIOB U CeMsTH, KOJuTeKIusl «[Ipumephl 3alUTHBIX MPUCTIOCO0/IeHUH Y )KUBOTHBIX»,
Mozienb «OCHOBHbIe HampaB/ieHUs] 3BOMIOLMW», 00BEMHasi Mogenb «CTpoeHue
rOJIOBHOT'O MO3ra MO3BOHOYHBIX».



buoreorpadguueckass Kapta Mupa, KosuieKiusi «@POpMbl  COXPaHHOCTH
MCKOTIaeMbIX KUBOTHBIX U paCTeHUi», MOZieJib anTinkaius «[lepekpéct xpomocom»,
BJA@KHble  TiperiapaThl  «Pa3BuTHMe  Hacekomoro», «Pa3BuTue  nSTyIiku»,
MUKporpenapar «/Ipo3oduna» (HopMa, MyTal[ui OpMbl KDbUIbEB U OKPACKU TeJia).

JIaGopaTopHbIe U MPAKTHYECKHE PadOThI:

JlabopaTtopHass pabora Ne 1. «CpaBHeHHe BHIOB TI0 MOPGhOIOrHYECKOMY
KPUTEPUIO».

JlaboparopHast pabota Ne 2. «OnrcaHue MPUCTIOCOO/EHHOCTH OpraHU3Ma U eé
OTHOCHUTE/IbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )XM3HU Ha 3emiie.

[loHayuHble TIpe/ICTaB/IeHHs O 3apOXKJAeHWM JKW3HU. HayuHble TUIMOTe3bl
BO3HUKHOBEHUSI JXM3HW Ha 3emse: abuoreHe3 U TMaHCrepMus. XUMHAYECKast
9BOJTIOL[MSA. AOHOTeHHBI CHUHTe3 OpraHUYeCKHWX BeIeCTB W3 HeOpraHWYeCKUX.
OKCrepyMeHTa/IbHOe TMOATBepPXK/AeHre XUMUYEeCKOW 3BO/OLMU. HavasbHble STaribl
buonoruueckoit ssosouud. ['mnortesa PHK-mupa. dopmupoBaHue memOpaHHBIX
CTPYKTYD Y BO3HUKHOBEHUE TIDOTOK/eTKU. I[lepBbie KIETKA W WX 3SBOIOLUSL.
dopMrpoBaHUe OCHOBHBIX I'DYIIIT )KUBbIX OPraHW3MOB.

PasBuTre >xu3HM Ha 3emsie 1O 3paM U nepuoaaM. Kartapxeh. Apxeuckas M
rpoTepo3oiickass 3pbl. [lanmeo3oiickast 3%pa U €€ TIepuoAbl: KeMOpHUHCKUM,
Op/IOBUKCKUM, CUITYPUHUCKUH, IEBOHCKUH, KAMEHHOYT O/TbHbIN, TEPMCKUM.

Me3o0301CcKast 5pa U e€ nepuo/ibl: TPUAaCOBbIM, FOPCKUM, METOBOM.

KarHo30Mckast 5pa ©W €€ TMepuojbl: IaJIeOTeHOBbIM, HEOTeHOBBIU,
aHTPOIIOTe€HOBBIN.

XapakTepyucTUKa KjiuMaTa U reojiornyeckux rpoueccoB. OCHOBHbIE 3Tallbl
3BOJIIOLIUM  PaCTUTENbHOTO W >KUBOTHOrO Mupa. Apomopdo3bl y pacTeHUd u
)KUBOTHBIX. [TosiBNIeHMe, pacLiBeT ¥ BBIMHMpaHUe TPy )KUBbIX OPraHU3MOB.

CucremMa OpraHMuUeCKOro Mupa Kak OTpakeHWe 3BoJtOLUU. (OCHOBHbIE
cucTeMaTHUUeCcKue TPYyTIbl OPraHu3MOB.

OBOMIOLMS YesioBeKa. AHTPOIOJIOTUST KaK Hayka. Pa3BuTHe Tipe/iCcTaB/ieHUN O
TIPOUCXOXK/JEeHUM uesioBeKa. MeToabl u3yuyeHusi aHTpornoreHe3a. CXxoAcTBa U
pa3nums ueaoBeka U )KMBOTHbIX. CrcTeMaTHUecKoe T0JI0’KeHHe uesioBeka.

[Brkyinye cusbl (hakTophl) aHTporioreHe3a. HacieacTBeHHasi K3MeHUMBOCTD U
ecTecTBeHHbIM 0TOOp. OOI1jecTBeHHBI 00pa3 >KU3HU, U3TOTOB/IEHHE OPyAUN TPY/a,
MBILILJIEHWE, Peub.

OcCHOBHbIE CTaZiIud U BeTBU S5BOJIIOL[MM Ye/IOBeKa: aBCTpasonuTekd, YenoBek
ymesbiii, UesnoBek mpsimoxoasiiuyii, YesoBek HeaH/lepTaibCKuii, UeloBeK pa3yMHBbIN.
HaxozKy ucKomaeMbIX OCTaTKOB, BpeMsi CyI[eCTBOBaHMS, 00/1aCTh pacIipOCTpaHeHus,
00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPY/IH.



YenoBeueckue packl. OCHOBHBIe OO/bIIIE pachl: eBporieorHasl (eBpa3uiicKasi),
Herpo-aBCTpa/iouHas (3KBaTopUasibHasi), MOHIOJIOMIHAs (a3MaTCKO-aMepUKaHCKast).
YepTbl TIPUCHIOCOO/IEHHOCTH TIpeZICTAaBUTEe Ue/lOBeUeCKHX pac K YCIOBHUSIM
cywectBoBaHusi. EqVHCTBO yenoBeueckux pac. Kpurtrka pacusma.

JdeMoHCcTpanuu:

[Toptpersr: ®. Penu, JI. Ilactep, A. WU. Onapun, C. Mwumiep, I'. FOpu, Y.
JapBuH.

Tabmuiupl 1 cxembl: «Bo3HMKHOBeHHe COJTHEUHOW CHUCTeMbl», «Pa3BuTHe
OpraHhueckoro mupa», «PactutenbHassi  k/eTka», «KHWBOTHasi  KJIeTKa»,
«IIpokapuotrueckass kietka», «CoOBpeMeHHasi CUCTeMa OpraHu4eckoro Mupar,
«CpaBHeHMe aHAaTOMHYECKHWX UYepT CTPOeHHs uYelioBeKa U ue0BeKOOOpa3HbIX
06e3bsiH», «OCHOBHbIE MeCTa MajIeOHTO/IOTMUeCKMX HaX0/I0K TIPeZIKOB COBPEMEHHOT0
yesioOBeKa», «J/lpeBHeulne JOau», «JlpeBHUe JsoAn», «llepBble COBpeMeHHbIe
moan», «HemoBeueckre pachbi».

ObopyzaoBaHue: MYJISDKH «[Ipoucxoxzaenue yesioBeKa» (6rocThI
aBCTpA/IONUTEKa, MUTEKAHTPOIa, HeaHJepTaablla, KPOMAaHbOHI[A), CJIeNKA WU
n300pakeHWs] KaMeHHBIX OpY/Jui TIepBOOBITHOTO uesioBeKa (KaMHH-UOITIEpHI,
py6una, ckpebJia), reoXxpoHosioruueckasi Tabsiia, KomuieKius «®opMbl COXpaHHOCTH
VCKOMAaeMbIX )KUBOTHBIX U PaCTEHUW».

JIaGopaTopHbIe M MPpaKTHYeCKHe padoThI:

[TpakTrueckass pabora Ne 1. «lI3yuyeHHe HCKOITaeMBIX OCTaTKOB pPaCTeHUH H
JKABOTHBIX B KOJUIEKLIUSIX».

OKCKypCHUsi «DBOJIIOLMS OPraHWYecKoro mupa Ha 3emse» (B eCTeCTBeHHO-
Hay4YHbIM WIA KpaeBeAueCKUui My3eh).

Tema 3. OpranusmMsbl U OKpyKarwlas cpeja.

OKOJIOTMs KaK HayKa. 3ajjaud U pasfesbl 5KOJIOruu. MeTozbl 5KOJIOTUYeCKUX
YCCIeIOBAaHUN. DKOJIOTMUEeCKOe MUPOBO33pEeHE COBDEMEHHOT0O Ye/I0BeKa.

Cpezabl 0o0WTaHUSI OPraHM3MOB: BOJHAs, HA3eMHO-BO3/YIITHas, ITOUBEHHas,
BHYTPHUOPraHU3MeHHasl.

Okosiornyeckre (akTopbl. Krnaccudukaimsi  3kKosioruueckux — (akTOpOB:
abuotuueckre, OWOTHUECKWe U aHTPOIOreHHble. [leficTBHe  3KOJOTUUYECKUX
(akTOpOB Ha OPraHU3MBblI.

Abuotrueckue (HakTOpbl: CBeT, TeMIlepaTypa, BIaXHOCTb. POTOMEpHOAU3M.
[MpucriocobneHust ~ OpraHu3MOB K  JIeHCTBUIO  abuoTHyeckux  (pakTOpOB.
buonornueckue puTMmsl.

buotnueckue dakTopbl. Buabl OMOTHUYECKMX B3aUMOZEMCTBUM: KOHKYPEHIHS,
XUIIHAYeCTBO, CcuMOM0O3 u ero Gopmbl. [lapa3suTuaMm, Koorepaius, MyTyalu3M,
KOMMeHCa/M3M (KBapTUPaHCTBO, HaxjeOHMYeCTBO). AMeHCalu3M, HeWTpaIu3M.



3HaueHWe OHMOTUYECKUX B3aWMO/IeHICTBUN [Jid CyIlleCTBOBAaHUS OpPraHW3MOB B
TIPUPOJHBIX COOOITIECTBAX.

OKOJIOTUYeCKHe  XapaKTepuCTUKWA nonynasagud. OCHOBHbIE — [OKasaTesu
IIOMYJ/IALMU: YUC/IE€HHOCTb, IUIOTHOCTb, POXK[JAaeMOCTb, CMepTHOCTb, IIPUPOCT,
Murpauus. [JuHaMuKa YMC/IeHHOCTH TMOMYJISIANA U €€ peryJisiusl.

JleMoHCTpanuu:

[Moptpetsi: A. 'ymbobaT, K. @. Pynbe, 3. 'ekkernb.

Tabmuiel 1 cxeMbl: KapTa «IIpupozgHbie 30HBI 3emin», «Cpeibl obUTaHUS
opraHu3sMoB», «®dotonepuoausm», «llonynsauuu», «3aKOHOMEPHOCTH PpOCTa
YMCJIEHHOCTHY TONYJ/ISIUK MH(DY30pUU-TYy(Pesibku», «ITulieBble Lienm».

JIaGopaTopHbIe U MpaKTUYeCKHe padoThi:

JlabopatopHasi pabora Ne 3. «Mopdosiornueckrie 0COOEHHOCTHA PacTeHUM U3
Pa3HbIX MeCT OOUTaHMUSI».

JlabopaTtopHasi pabora Ne 4. «BnusiHue cBeTa Ha POCT W Pa3BUTHE UEPEHKOB
KOJIeyca».

[TpakTrueckast pabora Ne 2. «[ToACUET TUIOTHOCTH TIOMYJISI[MN Pa3HBIX BHUIOB

pacTeHUu».
Tema 4. Coo01ecTBa ¥ 9K0/JI0rHUeCKHe CHCTEeMbI.
CoobiiectBo opranu3sMoB — 0OuorieHo3. CTpPyKTypbl OuoOIleHO3a: BHOBas,

MPOCTPAHCTBEHHasi, Tpoduueckass (muigeBasi). Bwupbl-gomuHaHTbl. CBs3M B
OuolIeHO3e.

OKosoruueckre cucteMmbl (9KocucTtembl). I[loHsTe 006 5sKocucTemMe U
buoreoiieHo3e. DyHKIMOHA/bHbIE  KOMIIOHEHThI ~ 3KOCHCTEeMbI:  IIPOJYLIeHTHI,
KOHCYMEHTbI, peAyleHTbl. KpyroBopoT BeleCcTB U IOTOK SHEPrUuu B SKOCUCTEME.
Tpoduueckue (MuilieBbie) YPOBHU 3KOcHCTeMbl. [luiieBbie e u cet. OCHOBHbIE
roKasaTeNid JKOCUCTeMbl: Ouomacca, TMpOAYKIUS. OKOJOTUYeCKHe TMUpPaMU/bL:
MIPOJIyKLIMM, UMC/IEHHOCTH, Ouomacchl. CBOMCTBa 93KOCHUCTEM: YCTOMUMUBOCTD,
camoperyJisiuus, passurue. CyKLeccusl.

[IpypoaHbIe 5KOCHUCTEeMBI. DKOCHUCTEMBI 03€D M peK. IKOCUCTeEMa XBOWMHOTO WU
LIMPOKOJIMCTBEHHOTIO Jieca.

AHTpOIOreHHbIe 3KOCUCTEMBL. ATrpO3KOCUCTEMBI. Yp603KOCUCTEMBI.
buonornueckoe u X035HUCTBEHHOE 3HaUEHHWE arPO3KOCUCTEM U YPOOIKOCUCTEM.

bropa3Hoobpa3ue Kak ¢akTop yCTOWYMBOCTH JKocucteM. CoxpaHeHue
Ouooruueckoro pasHoobpasus Ha 3emiie.

Yuenne B. W. Bepnajckoro o O6uocdepe. I'paHuilpl, COCTaB U CTPYKTypa
ouocdepsl. KuBoe BemectBO U ero (yukuun. OcobeHHocTn 6HOChepbl Kak
riobanbHONM SKOCHCTeMbl. [JWHaMHUeckoe paBHOBeche U oOpaTHas CBs3b B
ouocdepe.



KpyroBopoThbl BellecTB ¥ OWOTeOXUMHUUeCKHe I[UK/IbI 3JIeMEeHTOB (yTJiepofa,
a30Ta). 30Ha/IbHOCTL Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B OMocepe 3emnu. AHTpOIOreHHble M3MeHeHUs B Ouocdepe.
['noGasnbHbIe IKOOTHUUECKHE POOIEMBI.

CocyltiiecTBoBaHUe TIPUPOAbI U yesoBedecTBa. CoxpaHeHue Oropa3Hoobpasus
KaK OCHOBa YCTOWUMBOCTU Ouocdeprl. OCHOBa palMOHAIBLHOTO YIIPABJ/IEHUS
MIPUPOJIHBIMU pecypcaMu U WX MCIMO/b30BaHUe. [JoCTiyKeHUsi OMOOrMM U OXpaHa
TIPUPO/IbI.

JdeMoHCcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. Y. BepHaackuii.

Tabmuibl U cxembl: «[luilleBble 1enu», «buolleHO3: COCTaB U CTPYKTypa»,
«[Tpupognbie coobiectBa», «llenu mUTaHUSA», «IKOMIOTHYECKass TMHMPAMUA»,
«buocdepa u uyenoBek», «IKOCHCTeMa IIMPOKOIMCTBEHHOrO Jieca», «JKOCHUCTEMaA
XBOMHOro  Jieca», «buoueHo3  Bojoéma»,  «ArpoueHos»,  «lIpumepHsie
aHTPOTIOreHHbIe BO3/|eMCTBUSI Ha TIPUPOy», «BakHelllllie UCTOYHUKU 3arpsi3HeHUs
BO3/lyXa W TPYHTOBBIX BOZ», «[louBa — BakHeMIllasi cocCTaB/sroias 6Guochepbi»,
«®PaKTopkl Jerpajjauyuy rnous», «[lapHuKoBbIi 3¢ddekT», «PaKTOpbl PaiIMOAKTUBHOTO
3arpsisHeHust Ouocdepel», «OOImas cTpykrypa Ouocdepsl», «PacrpocTpaHenue
Xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocdepbl», «KpyroBopoT yriepoja B
buocdepe», «KpyroBopoT a3oTa B pupo/ie».

OOGopyzoBaHue: MoJe/lb-alIMKalus «TUMiuHble  OHOLIEHO3bI», TepOapuii
«PactuTenbHble cooOIIlecTBa», KO/UIeKIMU «brolieH03», «BpeauTenu Ba)KHEMIINX
CeTbCKOXO03SIMCTBEHHBIX KYJ/IbTYp», repbapyuu U KOJ/IJIEKIIMU PaCTeHUM W XKUBOTHBIX,
TIpUHa/JIe)kalue K pasHbIM 3KOJIOTMUYeCKMM IpyIraM OLHOro Buza, KpacHas KHUra
Poccuiickoii @esepariuu, W300paykeHUs] OXpaHsIeMbIX BHIOB PaCTeHUN U )KUBOTHBIX.

INTAHUPYEMBIE  PE3YJIBTATBI OCBOEHUA  ITPOI'PAMMBI 11O
b1OJIOI'M HA BA3OBOM YPOBHE CPEIHEI'O OBIIEI'O ObPA3OBAHNSA

Cormacio ®I'OC COO, ycraHaBIMBaKOTCSA TpeOOBaHMS K pe3yabTaTam
0CBOeHUs1 00yYaroIIMMHUCS IPOTPaMM CpeJiHero ob1iero obpa3oBaHusi: TMUHOCTHBIM,
MeTaripeJMeTHbIM U1 TNPeJMETHBIM.

JINMHHOCTHBIE PE3YJ/IbTATDI

B cTpykType J/IMYHOCTHBIX pe3yJ/IbTaTOB OCBOeHUs1 Tipeameta «buosorvs»
Bbl/le/ieHbl CJ/IeAyIOlle COCTaB/sIFoIUe: OCO3HaHWe OOyuarol[UMUCS POCCUMCKON
IPAKIAHCKON UAEHTUYHOCTU — TOTOBHOCTU K CaMOPAa3BUTHIO, CAMOCTOSITETbHOCTH U
camooripe/ie/ieHU10, HaMuue MOTUBaLUA K 00yueHHI0 6uosioruwy,
Lje/leHaripaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeX[eHUM JUUYHOCTU Ha OCHOBe



K/TFOUEBBIX IIeHHOCTeM W HWCTOPWUYECKUX TPAAWLMM pa3BUTHS OMOIOrUUeCcKOoro
3HaHHWs, TOTOBHOCTb U CHOCOOHOCTH OOYyUarol[UMXCs PYKOBOJCTBOBAaThCS B CBOeM
J1eATe/IbHOCTU  1[eHHOCTHO-CMBIC/IOBBIMH ~ YCTAaHOBKAMM, TIPUCYIUMU  CHUCTEMe
Ouosiornyeckoro  obpa3oBaHMs, Ha/JWyhe  IKOJIOTMUECKOTO  IPaBOCO3HAHUS,
CI0COOHOCTH CTaBUTh 1[€JIA U CTPOUTD JKU3HEHHbBIE TI/IaHbI.

JInyHOCTHBIE pe3y/bTaTbl OCBOeHWs1 npeameTta «buosorus» mocTUraroTcs B
eUHCTBe YyueOHOW W BOCHUTaTeNbHOW JIeSTEIbLHOCTU B COOTBETCTBUU C
TPA/IULIMOHHBIMU POCCUUCKUMU COL[MOKY/IbTYPHBIMU, MCTOPUUECKUMU U JYXOBHO-
HPABCTBEHHBIMH LIeHHOCTSIMHM, TIDUHSTBHIMH B 00Il[eCTBe TMpaBWIaMH U HOpMaMH
ToBefleHHsI W CIOCOOCTBYIOT TIpOL[eCcCaM CaMOIO3HAHWS, CaMOBOCIUTAHUSI U
CaMOpa3BUTHS, Pa3BUTHs BHyTPeHHeH TMO3UI[MH JIMYHOCTH, TTaTPUOTHU3Ma, YBaXKeHHs
K 3aKOHY W MPaBOIOPSAKY, UelOBeKy TpyZa U CTapllieMy MOKOJIEHUIO, B3aUMHOI0
yBa)KeHHsI, Oepe>XHOTO OTHOIIEeHHs K KyJbTYPDHOMY HacCAe[ui0 W TPaJULUSAM
MHOTOHALIMOHA/ILHOTO Hapoga Poccurickor Pejepauuu, NpUpojie U OKpy>Karolen
cpeze.

JIMUHOCTHBIE pe3y/bTaThl OCBOEHUS yueOHOTO mpeameTa «BHOIOTHS» TO/KHBI
OTpa)kaTb TOTOBHOCTH U  CIIOCOOHOCTb  OOyUarol[uXCs PYKOBOJCTBOBAThCS
chopMUpOBaHHOM BHYTPeHHeH TI03Ul[Meld JIMYHOCTH, CHUCTeMOW I1€HHOCTHBIX
OpUeHTal[iii,  TO3UTUBHBIX  BHYTPEHHUX  yOeXJeHuil,  COOTBETCTBYIOIIUX
TPaZULIMOHHBIM IIeHHOCTSIM POCCHMCKOrO 0O0I[ecTBa, paciivpeHre >KU3HEeHHOTO
OMbITa W OMbITa JesSTeJbHOCTA B TpOLiecce peasu3allid OCHOBHBIX HaripaB/eHUN
BOCITUTaTeIbHOW J1eITe/TbHOCTU, B TOM YUCJIe B YaCTH:

1) rpa)X/JaHCKOr0 BOCTIMTAHUSA:

c(OpPMUPOBAHHOCTb TPA’KJAHCKOMN MO3WI[MK 00ydYarolerocsi Kak akTWUBHOTO U
OTBETCTBEHHOTO UjleHa POCCUHCKOTO 00IIeCcTBa;

OCO3HaHWe CBOUX KOHCTUTYI[MOHHBIX TIPAaB U 00si3aHHOCTeH, yBa)keHHe 3aKOHa
Y TIPaBOIOPS/KA;

TOTOBHOCTb K COBMECTHOW TBOPUECKOM /leATeTbHOCTH TIPU CO3JIaHUM yueOHBIX
MIPOEKTOB, pellleHWH yueOHBbIX W  TIO3HABATe/NbHBIX  3a/lay,  BBIIOJIHEHUU
6urooruuecKux KCreprMeHTOB;

CIIOCOOHOCTh OTpe/iesiiTb COOCTBEHHYIO MO3UIIUIO TI0 OTHOIIEHHIO K SIBJIEHUSIM
COBpEMEHHOMU YKU3HU U 00BSICHSTD €é;

yMeHUe YyUWThIBaTh B CBOUX [IeHCTBUSIX HEOOXOAWMOCTb KOHCTPYKTUBHOT'O
B3aUMOZIENCTBUS JItOZlell C pa3HbIMU yOeXIAeHUsIMU, KYJbTYPHBIMU LIEHHOCTSIMH U
COLIMAJIbHBIM T0JIOXKEHHUEM;

TOTOBHOCTb K COTPYJAHMYECTBY B IpPOLieCCé COBMECTHOI'O BBINOJTHEHUS
yueOHBIX, TIO3HABaTe/NbHBIX W  HCC/Ie[OBATeNbCKAX  3a/lay, YBa)KUTETbHOTO
OTHOILIEHHSI K MHEHHWIO OMMOHEeHTOB TpH OOCY)XJeHHWU CIIOPHBIX BOIIPOCOB
61O0IOrMUeCKOro Co/lepyKaHus;



TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOM [leATe/TbHOCTY;

2) IaTPUOTHUUYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAaHHOCTb POCCUMCKOW TPa’K/JaHCKOM WUJAEHTUYHOCTH, TaTPUOTH3Ma,
yBa)KEeHUS K CBOEMY HapoJly, UyBCTBa OTBETCTBEHHOCTH nepes; PoIWHOM, rOp/1OCTH 3a
CBOM Kpau, CBOW PoauHy, CBOM S$3bIK U KYJAbTYpPY, IIPOIUIOE W HACTOsIIee
MHOTOHallMOHaIbHOTO Hapoza Poccuy;

1[eHHOCTHOe OTHOIIeHWe K TIPUPOJIHOMY HAac/ie[JUI0 W TaMsITHUKaM TPUPO/ibI,
JNOCTHXKeHusM Poccuu B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTH OL|eHMBATh BK/IaZl POCCUMCKUX YUEHBIX B CTAHOBJIEHHE U Pa3BUTHE
6uonoruu, MOHUMaHUs 3HaueHUs] OUOIOTMU B TTI03HAHUM 3aKOHOB TIPUPO/IbI, B JKU3HU
yesioBeKa U COBPeMEHHOT0 0011[eCTBa;

uzeiiHass ybOeXIEHHOCTh, TOTOBHOCTb K CIY)XKeHMIO U 3aifuTe OreuecTBa,
OTBETCTBEHHOCTbH 3a ero Cyab0y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

0CO3HaHWe IyXOBHBIX 1IeHHOCTEeM POCCUMCKOTr0 Hapo/a;

c(hOpMHPOBaHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOT0 TTOBE/IeHUS;

CIOCOOHOCTh OlIeHWBaTh CUTYalldI0 W TPUHUMaTh OCO3HAHHBbIE peIleHus,
OpPHEHTHPYSCh Ha MOpabHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHMe JIMYHOTO BK/IaJia B TIOCTPOeHHe YCTOMUMBOTO Oy/yliero;

OTBETCTBEHHOE OTHOIIIEHWEe K CBOMM DOJIUTEJISIM, CO3[JaHUI0 CEMbUA Ha OCHOBE
OCO3HAHHOT'O TIPUHSATHS LEHHOCTeH CeMeUHOM )KU3HU B COOTBETCTBUU C TPAAULIUSIMU
HapogoB Poccun;

4) 3CTeTUYeCKOro BOCIUTAHMS:

3CTeTUUYECKOe OTHOIIIeHWe K MHPYy, BK/IIOUas 3CTeTHKY ObITa, Hay4HOTO H
TeXHAYECKOTO TBOPUECTBA, CIIOPTa, TPYAQ, 00II[eCTBeHHBIX OTHOIIIEHH;

TTOHMMaHue 3MOLIMOHAIbHOTO BO3/|eHCTBUS )KUBOW TIPUPO/bI U €€ 1|eHHOCTH;

TOTOBHOCTh K CaMOBBID@XEHHIO B pa3HbIX BHU/AX HCKYCCTBA, CTpeMJeHHe
TIPOSIBJISAITh KAUeCTBa TBOPUYECKOU JIMUHOCTH;

5) ¢usuueckoro BocnuTaHusa, (GopMUpPOBaHMS KYJIbTYPbl 3[0POBbA M
IMOLMOHA/ILHOTO 0/1ar0mo/Tyunsi:

TIOHMMaHWe U peanu3aliys 3/[0poBoro u 6e3oracHoro obpasa »Ku3HU (3/[0pOBOe
nUTaHue, coOI0ZieHre TUTHeHWYeCKUX TPaBWI U HOPM, cOalaHCUPOBAHHBIN PeXKUM
3aHATANW W OTAbIXa, peryaspHas ¢u3nueckas aKTHBHOCTh), OepeXXHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIIeHHS K COOCTBeHHOMY (H3UUECKOMY U
TICUXHUYECKOMY 3710POBbIO;

NMOHMMaHWe LIeHHOCTW TMpaBWl UWHJWBUAYAJbHOTO W  KOJIJIEKTUBHOTO
6e3011acHOT0 MOBeIeHNs B CUTYyaIHUsIX, YIPOXKAIOIIUX 3ZI0POBBI0 U KU3HU JTFOZIEH;

OCO3HaHUWe TIOC/e/CTBUN W HeTNpUsTUS BpeAHbIX TpUBbIUEK (yrioTpebsieHus
aJIKOT'0J11, HADKOTHKOB, KYpEHUs);



6) TPyAOBOro BOCIUTAHMS:

TOTOBHOCTH K TPYZY, OCO3HaHHe 1IeHHOCTH MacTepPCTBa, TPY0/t00ue;

TOTOBHOCTb K AaKTHUBHOW [eSITE/IbHOCTU TEeXHOJIOTUUeCKOM U COLMaabHOU
HarpaBIeHHOCTH, CIIOCOOHOCTb WHUIIMMPOBATh, IJIAHUPOBATh M CaMOCTOSITE/TbHO
BBITIOJ/IHATD TaKYH0 /1eSITe/IbHOCTh;

VMHTEpeC K pas/inyHbiM cepaM TpPO(ecCUOHATbHOM [eATe/lbHOCTH, yMeHue
coBeplllaTb OCO3HaHHbIA BbIOOD OyaAyileid mnpodeccun U peanr30BbIBATh
cOOCTBeHHbIe >)KU3HEHHbIE TIIaHbl;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHI0O M CamMoOOpa30BaHHIO Ha
TPOTSDKEHUH BCeU JKU3HY;

7) 3KOJIOTUYeCKOro BOCIIUTAHUA:

5KOJIOTMUEeCKU 1iesiecoobpa3Hoe OTHOLIeHWe K MPUPo/ie KaK UCTOYHUKY XKU3HU
Ha 3emsie, OCHOBe eé CyIlleCTBOBaHUS;

TIOBBIIIIEHWe YPOBHSI  9KOJIOTUYECKOW KYJIbTYphl: TpUOOpeTeHHe OIlbITa
TJIAHUPOBAHUSI TTIOCTYTIKOB M OLIEHKW UX BO3MO>KHBIX TTOC/IeZICTBUM [I7Is1 OKpY Karoliei
cpefpbl;

OCO3HaHWe TJI00aJBLHOTO0 XapaKTepa 3KOJIOTHYecKHuX mMpobsemM U MyTed uX
pelleHys;

CroCcOOHOCTh UCMO/B30BaTh NIpUOOpeTaemMbie MPU M3yuyeHWH OMOJIOTHUU 3HAHUS
M yMeHusi TIpu  pelieHuH  1pobseM,  CBA3aHHBIX C  paLMOHAIBHBIM
TIPUPO/IOTIO/Th30BaHKeM (CO0/Ir0/leHre TIPaBUI TIOBe/IeHHsI B TIPUPO/ie, HallpaB/IeHHBIX
Ha COXpaHeHHe paBHOBeCHS B 9KOCHCTeMaX, 0XpaHy BHOB, IKOCUCTeM, buocdepsi);

aKTUBHOE HeNpusiTHe JeUCTBUN, MPUHOCSIIMX Bpe]l OKPY’Katoleld NpUpPOJHOM
cpefie, yMeHHe TPOTHO3MPOBaTh HeO0J/arompusiTHbIe 3KOJIOTWUYecKue TOC/Ie/ICTBUS
TpeINpUHMMAaeMbIX JeHMCTBUH U MpeoTBpalllaTh UX;

Ha/Muye pa3BUTOr0 SKOJOTHYECKOTO MBIILIeHHUs], SKOJIOTMYeCKOW KYJbTYDBl,
OTbITA JIesITe/IbHOCTA KOJIOTUYECKOUW HarpaB/IeHHOCTH, YMEHUsI PyKOBO/ICTBOBAThCS
VMU B T03HaBaTe/bHOM, KOMMYHUKAaTMBHOM U COLMaIbHOW MPaKTUKe, TOTOBHOCTHU K
y4aCTHIO B IPAKTUUECKOU /leITe/IbHOCTH SKO0JIOTMUeCKOU HarpaB/eHHOCTY;

8) neHHOCTH HAyUHOr0 NMO3HAHMA:

c(OpMUPOBAaHHOCTb ~MHPOBO33DEHHs], COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HayKW M OOIL[eCTBEHHOW IPAKTUKH, OCHOBAHHOTO Ha [uajiore
KyJbTYP, CTIOCOOCTBYIOII[ETO OCO3HAHHUIO CBOETO MeCTa B TOJIUKY/IbTYPDHOM MUDE;

COBEPILLEHCTBOBAHME $I3bIKOBOM M UMTATe/bCKOW KyJbTYpPbl KakK CpeZCTBa
B3aUMOZIENCTBUSI MEeXXAY JIFOAbMU 1 TIO3HAHUSI MUPa;

NMoHMMaHWe creluduKd OUOJOTMM KakK HayKd, OCO3HaHUSI eé poJiu B
dbopMUpOBaHMY PALIMOHAJLHOTO HAYUHOTO MBbIILIJIEHUs, CO3/laHUU  1[eJI0CTHOTO
npeficTaB/ieHuss 00 OKpy»KaroilleM MHpe KaK O e[WHCTBe TPUPO/bl, uesioBeKa U



oOIriecTBa, B TI03HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTeM U pellleHuH TpobsiemM
COXpaHeHUs TIPUPOTHOTO PaBHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTU OWOJIOTMM /711 COBPEMEHHOM IMBU/IM3al[UH:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHSI MeJWLUHBI, CO3/l[aHUe I1ePCIIeKTUBHBIX
OMOTeXHOJIOTHM, CITOCOOHBIX pelllaTh peCcypCHbIe TIPOOIeMbl pa3BUTHS Ue/I0BEUECTBa,
TIOMCKA ITyTel BBIXOAA M3 TJIOOA/TBHBIX 3KOJIOTUUECKHX IpobsieM M obecrieueHust
repexofia K yCTOMUMBOMY Pa3BUTHIO, paljMOHA/IbHOMY HCITO/Ib30BaHUIO TIPUPOZHBIX
pecypcoB 1 (OPMUPOBAHUIO HOBBIX CTaH/IapPTOB >KW3HHU;

3aMHTEPeCOBAHHOCTb B TIOIydYeHUW OMOJOTHYECKMX 3HaHWW B  Le/sX
TIOBBIIIIEHUsT 00IIel KyJ/IbTYpPhl, €CTeCTBEHHO-HAYYHOM I'PAMOTHOCTH, KaK COCTaBHOM
YacTy (PyHKLMOHAIbHON rPaMOTHOCTH 00yyvaromuxcsi, GopMUpyeMoii 1pu M3ydyeHuu
Ouosioruy;

TIOHVMaHWe CYIIHOCTH METOJIOB TIO3HAHUS], UCIIO/b3yeMbIX B €CTeCTBEHHBIX
HaykKaX, CIOCOOHOCTM WCIIO/b30BaTh TI0JiyyaeMble 3HAHWS [/ aHaiu3a |
OOBSICHEHHSI SIBJIEHUH OKPY>KaloIlero MHpa W TIPOMCXOASIIUX B HEM H3MEHEHUH,
yMeHUe [eiaTb O0OOCHOBaHHBbIE 3aK/IOUeHHsi Ha OCHOBe Hay4HbIX (DaKTOB U
WMMEFOIIUXCS JAHHBIX C 1[e/TbI0 TIOTyYeHHs JOCTOBEPHBIX BHIBOZIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO UCIIO/Ib30BaTh OHOJIOTMYeCcKre 3HaHUs IS
peleHust Mpo0JieM B peabHbBIX )KU3HEHHBIX CUTYaLWsX;

OCO3HaHWEe IIeHHOCTH HAy4YHOU JesTe/lbHOCTU, TOTOBHOCTb OCYIIECTBJISTh
TIPOEKTHYO W UCC/IeI0BaTebCKYIO /IesiTeTbHOCTh MHAWBUYaTbHO U B TPYTIIIE;

TOTOBHOCTh M CITOCOOHOCTb K  HETNpepbiIBHOMY  00pa3oBaHUI0O U
camMo00pa30BaHUi0, K aKTUBHOMY TIOJIyUeHMIO HOBBIX 3HAaHWUM 10 OWONOTHH B
COOTBETCTBUHM C JKU3HEHHBIMU TTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MerTamnpeaMeTHble pe3yJ/bTaThl OCBOeHHUs yuebHOTO TmpeaMera «buonorusi»
BK/IFOUAIOT: 3HauMMble s (OPMHUPOBaHUSI MHPOBO33PeHHMS]  00yuaroIUXCs
MEXIUCIUTIIMHAPHBIE (MeJKITpeIMeTHbIe) O0O0IlleHayuHble TIOHSTHS, OTpaKarolre
1[eJIOCTHOCTh HAay4YyHOW KapTUHbI MHUpa U CIelUPUKy MeTO[OB TI03HAHUS,
WCI0/Ib3yeMbIX B €CTeCTBeHHbIX HayKax (BellleCTBO, SHEprusi, siBjieHWe, TpoLiecc,
CUCTeMa, Hay4HbIM (hakKT, TMPHUHLIUIM, TUIOTe3a, 3aKOHOMEpPHOCTb, 3aKOH, TeOopus,
HCCiejoBaHe, HaOMoieHre, U3MepeHHe, SKCIIEPUMEHT M JIPYTHX), YHUBepCaabHbIe
yueOHble  geiicTBUs  (TTO3HaBaTe/lbHble, KOMMYHHUKAaTHBHbIE, Dery/STUBHBIE),
obecrieurBaroiie (opMUpoBaHWe (PYHKIIMOHATbHONW TPaMOTHOCTH M COL[MaTbHOMN
KOMITeTeHIIUM  OOydaromuxcs, CIIOCOOHOCT,  0Oyuaroluxcsi — WCIIO0Ibh30BaTh
OCBOEHHbIE MEXAUCIUIITMHAPHbIE, MUPOBO33peHUeCKre 3HAaHUSI U yHUBepCa/ibHbIe
yueOHbIe IeCTBYS B TT03HaBaTeIbHON U COI[MAIbHOM MPaKTHKe.



MerTanpeaMeTHble pe3yabTaTbl OCBOEHHUSI TIPOrPaMMbI CpefHero o0Iero
o0Opa3oBaHuUs [JO/KHBI OTPAXKaTh:

Ogafenue YHHBepCa/TbHBIMH yueOHbIMU Nno3HaBaTe/IbHbIMU
JIeCTBUSAIMM

1) 6a3o0BbIe JIOrHUECKHe AeHCTBUA:

camoCTosiTesibHO  (OpMy/IMpOBaTb U aKTyaJu3uWpoBaTh  Mpobsemy,
paccmaTpuBaTh €€ BCeCTOPOHHE;

WCIO/b30BaTh NPU OCBOEHUM 3HAHWUW TIPUEMBI JIOTUYECKOTO MBbIIIIEHUS
(aHanmm3a, CWMHTe3a, CpaBHeHUs, KiacCU(UKaiu, 0000IeHNs), PaCKpbIBaTh CMBIC/
Obuonoruueckux TOHATUM (BBIJENATh MX XapaKTepHble TIPU3HAKH, yCTaHAB/IWBAaTh
CBSI3U C PYTUMU MOHSTUSIMU);

omnpefieNiATh L€l JesATeIbHOCTH, 3ajilaBasg TMapaMeTpbl W KDUTEPUU UX
JNOCTU)KEHUsI, COOTHOCUTD Pe3yJ/bTaThl AesiTeIbHOCTH C TTOCTaB/IeHHbIMU 1]e/ISIMU;

WCTI0/Tb30BaTh OMOJ/IOTHYeCKHe TIOHSTUS AJi 00bsicHeHUsT (aKTOB U SIBJIEHUM
JKUBOM TIPUPO/IBI;

CTPOUTHL JIOTMYECKWe pacCykieHus (MHIYKTUBHbIE, [eJyKTUBHbIE, TIO
aHa/IOTuM), BbISB/ATb 3aKOHOMEPHOCTM W TMPOTUBOpPEUrsi B pacCMaTPUBAeMbIX
sIBJIEHUSIX, (DOPMYJ/TMPOBaTh BbIBO/IbI U 3aK/TFOUEHHSI;

TIPUMEHSITh CXeMHO-MO/le/ibHble CpeJiCTBA JJ/Is1 Mpe/ICTaB/IeHusl CyIl|eCTBeHHbIX
CBsi3ed W OTHOIIEHHWH B H3ydyaeMbIX OHWOJOrHYecKMX OOBEKTax, a TaKxke
TPOTUBOPEUUM PAa3HOTO pOJA, BBISIBJEHHBIX B Pa3/IMUHbIX WH(POPMALIMOHHBIX
MCTOUHHUKAX;

pa3pabaTbiBaTh IJIaH pellleHus] Mpob6/ieMbl C YUéTOM aHa/lIu3a WMEIOI[UXCS
MaTepyaJibHbIX U HeMaTepHUaJibHbIX PECYPCOB;

BHOCUTb KODPEKTUBBI B [IeITe/TbHOCTb, OL|eHWBAaTb COOTBETCTBHE pe3yJIbTaTOB
L[e/1sIM, OLIeHUBaTh PUCKU MOC/Ie[ICTBUH JesiTeIbHOCTH;

KOOP/IMHUPOBATh Y BBITIOJIHATH pab0Ty B YC/IOBUSIX pPeajbHOTO, BUPTYa/JbHOTO U
KOMOWHUPOBAHHOT'O B3aMMO/IeNCTBYS;

pa3BUBaTh KpeaTUBHOE MbIIIJIEHNe TIPU PellieHrnH XXKU3HeHHBIX pobieMm.

2) 0a3oBbIe HCC/Ie/J0BaTeIbCKHe AefiCTBHSA:

B/IaZIeTh HaBbIKaMH yueOHO-MCC/Ie/IoBaTeTbCKONM U TIPOEKTHOU JesiTeTbHOCTH,
HaBbIKaMH  pa3pellieHus  Tpo0yieM,  CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITeJTLHOMY TIOMCKY METO/IOB pellleHUs] MPaKTUUeCKuX 3a/iau, NpUMeHeHUIO
pa3/IMYHbIX METOJ0B MO3HAHUS;

WCII0/Tb30BaTh Pa3/MuHble BU/bI [eATe/IbHOCTU T10 TOTyUYeHHUI0 HOBOTO 3HaHMS,
ero WHTepIipeTalyy, peodpa30BaHUIO0 ¥ IPUMEHEHHIO B YUeOHbIX CUTYyaIHsiX, B TOM
YuC/ie TIPY CO3/IaHNUN YUeOHBIX U COLIMATbHBIX TIPOEKTOB;

(dbopMUpOBaTh HayuHbIM TUM MBbILUIEHUS], B/aJeTh HAYUHOW TEePMHUHOJIOTHEMH,
K/IFOUEBBIMU TIOHATUSIMU Y METO/jaMU;



CTaBUTh ¥ (opMy/IupoBaTh COOCTBeHHble 3aZiaud B  0oOpa3oBaTenbHOMN
JesiTe/TbHOCTU Y YKU3HEHHbIX CUTYaLUsX;

BbISIB/ISITh  [IPUUMHHO-CJIe[ICTBEHHbIe CBSI3W M aKTyaJM3UpOBaTh 3a/iauy,
BbI/IBUraTh TUIIOTE3y €& pellleHus], HAXOAUTh apryMeHThI [Jis JoKa3aTe/TbCTBa CBOUX
yTBeP>K/|eHWH, 3a/laBaTh [apaMeTphbl U KDUTEPUU pPellleHus;

aHa/JIM3MPOBaTh TOJIyYeHHbIe B X0O/le pelleHus 3a/1aud pe3y/ibTaTbl, KpUTUUEeCKU
OLIeHMBAaTh UX JI0CTOBEPHOCTD, IPOTHO3MPOBATh W3MeHeHUe B HOBBIX YC/IOBHUSX;

JlaBaTh OL[€EHKY HOBLIM CUTYAI[UsM, Ol[eHUBaTh MPHOOPETEHHDIH OIIBIT;

OCYIIIeCTB/ISITh 1]eJIeHalIPaB/IeHHbIM TIOMCK TiepeHoca CpeACTB W CrocoboB
JIeNCTBYS B MPO(eCCUOHA/IbHYIO Cpeay;

yMeTh TepeHOCUTh 3HaHUs B TI03HABaTeIbHYH0 M IIPaKTUUeCKyl 00sactu
JKU3HEeesITe/IbHOCTY;

yMeTb WHTeTPUPOBATh 3HAHUS U3 PAa3HBIX MPeAMeTHbIX 0b/1acTeii;

BbIZIBUTaThb HOBbIE W/JIeW, TpejJjiaraTb OpPUTMHA/IbHble MOJAXOJbl W peLleHus,
CTaBUTh TTPOO/IEMBI U 3a/lauH, J0IyCKarolllye abTePHAaTUBHbIE peIlleHus.

3) pabora c uadopmanueii:

OPHEHTUPOBAThCS B Pa3/IMUHBIX WCTOUHWKAX WHGOpMaluu (TekcTe yueOHOTO
nocobusi, Hay4YHO-TIOMY/ISIPHOM  JUTepaType, OWOIOTMUECKUX  CJIOBapsAX U
CTIpaBOYHMKAX, KOMIIbIOTEPHBIX 0a3ax [JaHHbLIX, B VHTepHeTe), aHAIM3UPOBATh
VH(OpPMALUIO pa3/IMYHbIX BUJOB U (JOPM MpeACTaBIeHUs], KDUTUUECKU OL|eHHUBATh eé
JIOCTOBEPHOCTh U HEMIPOTHMBOPEUNUBOCTb;

dbopMyMpoBaTh 3arpocbl W TMPUMEHSTh pa3/iMuHble METO/bl MPU TMOUCKE U
otbope Ouosiornueckoii wHbOPMaIMM, HeOOXOAUMON /i BBIMIOJHEHHS YyueOHBIX
3a/1ay;

nproOpeTaTh  OMBIT  WCIIO/b30BaHUS ~ WHGOPMAaIOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTHH, COBEpIIEHCTBOBATh KYJ/IbTYPY aKTHBHOI'O MCII0J/Ib30BaHUSI pPa3/IMYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITeJILHO ~ BbIOMpaTh  ONTUMa/NbHYIO  (oOpMy  TIpeAcTaB/IeHHs
buonornueckoit uHbopMaluu (CxeMbl, rpaduku, JUarpaMMbl, TaOIULIbI, pUCYHKH U
/ipyToe);

WCIIO/Ib30BaTh HAy4yHBIM $3bIK B KaueCcTBe Cpe/icTBa IIpu pabore
Oouonornueckoir  uHMOpPMaLMel: TIPUMEHATb  XUMUYeCKue, (u3nueckne U
MaTemMaTUueCKde 3HaKU W CUMBOJBI, (Gopmysibl, abOpeBHaTypy, HOMEHK/IATYpY,
MCTI0/Tb30BaTh U MpeoOpa30BhIBaTh 3HAKOBO-CUMBOJIMUECKHE CPe/ICTBA HATJIsJHOCTH;

BJIaZIeTh HaBbIKAMU PaCIiO3HaBaHMS Y 3allUThl MH(OPMAaLK1, MH(HOPMaLMOHHOW
6e3011aCHOCTH JTMUHOCTH.

OBajieHrie yHUBepPCa/IbHBIMH KOMMYHUKATUBHBIMU JeCTBUAMM:

1) o0meHue:



OCYIIeCTB/IATh KOMMYHHUKAI[MH BO BCeX cdepax >KU3HHU, aKTUBHO Y4aCTBOBATh B
vanore WM AWUCKYCCHU TI0 CYIIeCTBY 0O0Cy)KgaeMoii TeMbl (yMeHHe 3a/jaBaThb
BOITPOCHI, BBLICKA3bIBaTh CY>K/IE€HUsS OTHOCHUTEIHHO BBLITIOJIHEHUS TIpejijlaraeMoi
3a/lau, yUWUTbIBaTb UHTEpPeChbl W COIVIACOBAHHOCTbH TO3UIMM APYIMX Y4aCTHUKOB
JMajiora Wik JUCKYCCHN);

pacrio3HaBaThb HeBepOa/ibHbIE CpeACTBA OOIeHHWs, IIOHUMaTb 3HaueHHe
COLIMAbHBIX 3HAKOB, ITPE/IITOCHITIOK BO3HUKHOBEHHUS] KOH(M/IMKTHBIX CUTYaI[Ui, YMETh
CMSITUaTh KOHQJIUKTHI U BECTH TI€PErOBOPBI;

BJIAZIETh PA3/MYHBIMU CriocobaMu OOITIeHWs Y B3aUMOJEMCTBHS, ITOHHUMATh
HaMepeHHs APYTUX JIIOZIeH, TIPOSIB/ISATh YBa)KUTETbHOE OTHOIIIeHWe K Co0eceIHUKY U
B KOPPEKTHOU (popMe (hOpMYJIMPOBaTh CBOU BO3Pa’KEHMS;

pa3BéPHYTO U JIOTMUHO H3/araTh CBOK TOUKY 3peHUs] C HCI0/Ib30BaHUEM
S3BIKOBBIX CPE/ICTB.

2) coBMeCTHas 1eATeTbHOCTD:

MIOHUMaTh W HCIIO/b30BaTh TPEUMYII[eCTBAa KOMaHJHOW W WHAWBUAYa/TbHOMN
paboThl TIpU pellieHuH OUOOrMUecKoi mpobsieMbl, 060CHOBBIBaTH HEOOXOAMUMOCTh
IIPUMEHEHHS TPYIIIOBBIX (DOPM B3aMMO/EHCTBYS TP pellleHnH yueOHOM 3a7jauu;

BLIOMpAaTh TEeMaTHKy M MeTOZbl COBMECTHBIX J[EWCTBHM C YuéTOM OOIIMX
WHTEPEeCOB U BO3MOYKHOCTEH KaXKZI0T0 ujieHa KOJ/IJIEKTHBaA;

NpUHUMaTh  1[eJIi  COBMECTHOW  /lesiTe/IbHOCTH,  OpraHU30BbIBaTb U
KOODJWHUPOBAThb [IeUCTBUSI TI0 €€ JOCTHM)KeHHWIO: COCTaB/SThb IJIaH [IeMCTBUH,
pacrpefiefiiTh POJM C YYETOM MHEHMM YuYaCTHHKOB, OOCYXKJaTb pe3y/bTaThbl
COBMEeCTHOM paboThI;

OlLlIeHMBAaTh KaueCTBO CBOETO BK/a/la U KaXKA0TO yUyaCTHMKA KOMAaH/IbI B OOLIWH
pe3yIbTar 10 pa3paboTaHHBIM KPUTEPUSIM;

rpejjlaraTh HOBBIE IIPOEKTHI, OLIEHWBATh WAEM C TIO3WI[MHM HOBH3HHI,
OpUTMHABbHOCTH, TTPAKTUUECKON 3HAUMMOCTH;

OCYIIeCTB/SATh TMO3UTUBHOE CTpaTeruueckoe TIOBeZieHMe B  pa3/IdUHbIX
CUTYaLUSIX, TTPOSIB/ISITh TBOPUECTBO U BOOOpakeHre, ObITh MHUI[HATHBHBIM.

OBj1ajieHre YHUBEPCATbHBIMHU Pery/JIATUBHBIMU JJeHCTBUAMM:

1) camoopranu3anus:

HCTI0/Th30BaTh OMO/IOTHUYeCKHe 3HAHUS /IJIs1 BBISB/IEHHUS MMPOO/IeM U UX pelleHus
B JKU3HEHHBIX M YUEOHBIX CUTYaLUsX;

BLIOMpAaTb Ha OCHOBe OWOJIOTUUECKUX 3HAHWM IieJieBble U CMBIC/IOBBIE
YCTAaHOBKM B CBOUX JIeMCTBUSIX W TOCTYMNKax I10 OTHOIIEHWIO K >KUBOW TIPUpOJie,
CBOEMY 37I0POBBIO U 3/10POBbI0 OKPY KaIOIIIUX;

CaMOCTOSITeJTbHO OCYIIeCTB/ISATh TI03HABaTeIbHYIO [esITe/IbHOCTh, BBISB/ISTD
1po0iemMbl, CTaBUTb W (OPMYJIHMPOBATh COOCTBEHHBbIE 3aZlauv B 00pa30BaTe/bHOM
JesITe/IbHOCTU 1 )KU3HEHHBIX CUTYaLHsIX;



CaMOCTOSITeJTbHO COCTABJIATD TI/IaH pellleHus TTPo0ieMbl C YIETOM MMEROIIUXCS
pPecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M MPeIIOUTeHUI;

[laBaTh OLIEHKY HOBBIM CUTYaL[UsIM;

PacCIIUpSTh paMKH yueOHOro TipeZiMeTa Ha OCHOBE JIMUHBIX TPeAIIOUTeHHI;

Jle/laTh OCO3HAHHBIM BBIOOP, apryMeHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
pellieHue;

OLIeHMBAaThb NTPUOOPETEHHBIN OTIbIT;

criocoO6cTBOBaTh (hOPMUPOBAHUIO U TIPOSIBJIEHUIO LIMPOKOW 3PYAULIMN B Pa3HbIX
061acTAX 3HAHWM, ITOCTOSHHO ITIOBBLIIIATH CBOM 0OOpa3oBaTeIbHBIM U KYJ/IbTYPHBIN
YPOBEHb.

2) CaMOKOHTPOJIb:

[laBaTb OLIEHKY HOBBIM CHUTyal|siM, BHOCUTb KODPEKTHBBI B [€SITEeJIbHOCTb,
OLleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LIeJisIM;

BJIa/IeTh HaBblKaMU MO3HaBaTe/IbHOU pedieKCUU KaK OCO3HAHUSI COBepIIaeMbIX
JIEMCTBUA W  MBICJIUTE/IbHBIX MPOLECCOB, WX pe3yJbTaTOB MW OCHOBAaHWM,
WCTIO/Mb30BaTh TIpUéMBI  pedyieKCUU [T OL|eHKM CUTyalldd, BbIOOpa BepHOTO
pellieHus;

yMeTb OLIeHWBaTb PHUCKU W CBOEBPEMEHHO TMPUMHMMATh peILlIeHUs [0 UX
CHWKEHHUIO;

IIPUHUMaTb MOTMBBI W apryMeHTbl [JpYrMxX IIpM aHajau3e pe3yJIbTaToOB
nesiTeNTIbHOCTY;

3) npuHsTHE Cels U APYyruxX:

MIPUHKUMATh Cebsl, TOHUMasi CBOM HeJIOCTaTKU U JOCTOMHCTBA;

IIPUHUMaTb MOTMBBI W apryMeHTbl [JpYrMx IIpM aHajau3e pe3yJIbTaToB
NesiTeNTIbHOCTY;

TIpU3HaBaTh CBOE TIPABO Y MPABO APYTHX Ha OLIHOKY;

pa3BUBaTh CMIOCOOHOCTH MOHKUMATh MUP C TIO3ULIUU APYTOro yesioBekKa.

IIPEJIMETHDBIE PE3YJ/IBTATBI

[TpemMeTHBIe pe3ynbTaThl OcBoeHus mporpammbl COO 10 OHOSOTHH Ha
6a30BOM ypOBHe BKJ/IIOUAIOT crieliduueckye s yueOHoOro mpegmeTa «brosiorus»
HayuHble 3HAHWS, YMEHUS M CTMOCOOBI JeMCTBUM 10 OCBOEHHIO, UHTEpIIpeTaliui 1
npeoOpa30BaHKIO0 3HAHWM, BHU/IbI [I€STEbHOCTH T10 TOMYYeHWIO HOBOTO 3HAHWS U
NIPUMEHEHHI0 3HAaHWW B Pa3IMUYHBIX yUeOHBIX CHUTyallUsX, a TakKKe B peasibHbIX
JKU3HEHHBIX CUTYyal[usiX, CBs3aHHbIX C Ouosnorueil. B rmporpamme TmipegMeTHbIe
pe3y/bTaThl MIPe/ICTaB/IeHbI 110 To/jaM 00yueHus.

[TpemMeTHBIE pe3ynbTaThl OCBOEHHUSI yueOHoro mipeamera «buosorusi» e 10
K/acce 10/DKHBI OTpaXkaTh:



cchopMHUPOBAHHOCTh 3HAHUM O MecTe W PO OHOJIOTHH B CHUCTEMe HayuHOTO
3HaHUsI eCTeCTBeHHbIX HayK, B (HOPMUPOBAHUM COBPEMEHHO! eCTeCTBeHHO-HayYHOMN
KapTHWHBI MUpa U Hay4YHOTO MHPOBO33PeHMs, O BK/aZle POCCUMCKUX U 3apy0eXKHbIX
yUuéHBIX-OMO0/IOTOB B pa3BuUTHe OMOIOTHH, (DYHKIMOHA/EHOM IPAMOTHOCTH Ue/iIOBeKa
JJIsI pellieHus XKM3HeHHbBIX 3a7iay;

yMeHWe pacKpbIBaTh COjlep)KaHue OHOJIOTHYeCKUX TEePMUHOB U TIOHSITUM:
)KW3Hb, K/IeTKa, OpraHu3M, MeTabonusm (0OMeH BellleCTB U TIpeBpallleHre 3HEepPIuM),
romeocta3 (camopery/silidsi), ypOBHeBasi  OpraHu3allds >KUBBIX  CUCTEM,
CaMOBOCTIpOHM3BeleHre (PerpoAyKIusi), HacaeICTBeHHOCTh, U3MEHUUBOCTb, POCT U
pa3BUTHE;

yMeHue u3/iaraTb Ouosoruyeckue TeopuM (K/IeTOuHas, XPOMOCOMHas,
MYyTallMOHHasl, lIeHTpa/IbHasl JorMa MOJIeKY/IsIpHOU 6rosiorun), 3akoHb! (I'. MeHzeis,
T. Moprasa, H. W. BaBunoBa) u yueHusi (0 IleHTpaXx MHOTooOpa3usi u
TIPOMCXOXK/AeHHsI Ky/IbTyPHbIX pacTeHuii H. /. BaBuoBa), oripesiensiTb TPaHULIbI UX
TIPUMEHUMOCTH K >KMBBIM CUCTEMaM;

yMeHUe B/a/ieTb MeTOJaMH Hay4YHOTO TI03HAHWs B OMOJIOTHH: HabroZieHue U
OTMCaHWe >KUBBIX CHUCTeM, TIPOL[eCCOB U sIBJIEHWH, OpraHu3alis U TIpOBejleHue
O61OMOrMUeCcKOro SKCTIeprMeHTa, BbIZIBI)KeHUe TUIOTe3bl, BbISIBJIeHHe 3aBUCUMOCTH
MeXAy WCC/IeyeMbIMA BeIUUMHAMU, OOBSICHEHHEe TIO/NyYeHHBIX pe3y/bTaToB,
WCII0/Ib30BaHHBIX HaYUHBIX MOHSTUN, TEOPUI U 3aKOHOB, YMeHHe Jie/laTh BbIBO/IbI Ha
OCHOBAHUM MOTyYeHHbIX Pe3yJ/IbTaToB;

yMeHUe BbIZIeJIITh CYIeCTBeHHble TPH3HAKU BUPYCOB, KJIETOK IPOKApUOT U
9YKapuoOT, OJHOK/JIETOUHBbIX W MHOTOK/IETOUHbIX OpraHU3MOB, 0COOEHHOCTH
nporieccoB: oOMeHa BeIlleCTB W TIpeBpallleHus YHepruv B KieTKe, (DOTOCHHTe3a,
IIaCTUYeCKOT0 W SHepreThyeckoro oOMeHa, XeMOCHHTe3a, MHKTO03a, Meio03a,
OTJIOJJOTBOPEHMS,  Pa3MHOXKeHHUS, WHAWBUJyaJbHOTO  pa3BUTHsS  OpraHU3Ma
(oHTOTEHE3);

yMeHUe TIPUMEHSTh TOJy4YeHHble 3HaHUS [Jid OObsSCHEHUS OMOOrHYeCcKHX
TIPOLIECCOB U SIBJIEHWM, [Jis TIPUHSTHS TPaKTUUYeCKUX pellleHud B TOBCeJHEeBHOU
KU3HU C Lenblo obecrieueHWs 0e30MacHOCTU CBOEro 370POBbSi M 3/0POBbBS
OKDY’KalollX JIto/iei, co0/t0ieHrsi HOPM TPaMOTHOTO TIOBe/IeHUs] B OKpYyKaroliei
NIPUPOJTHOM  cpefie, TIOHWMMaHWe HeoOXOJUMOCTH MCIIO/b30BaHUSl IOCTHKEHUN
COBpeMeHHOU buonorun U OMOTeXHOJIOTUM JUTST palLMOHA/IEHOTO
TIPUPO/IOTIOTHb30BaHMUS;

yMeHHe pelllaTh 37ieMeHTapHble TeHeTUUeCKHe 3a/jJaul Ha MOHO- U IMTHOpUIHOe
CKpell[BaHWe, CIIeTVIEHHOe Hac/eloBaHHWe, COCTaB/SATh CXeMbl MOHOTMOPHIHOTO
CKpellBaHus [Jis1 TIpe/ICKa3aHus Hac/ieloBaHus TIPU3HAKOB Y OPTaHU3MOB;

yMeHHe BBITOMHATL JlabopaTOpHble W TMpakTHUecKHe paboThl, COO/II0AaTh
TipaBu/a npy paboTe ¢ yueOHBIM 1 1abOpaTOPHLIM 000pYy0BaHUEM;



yMeHWe KDUTUUeCKd OLleHMBaTb U  UHTEpPIpeTUpoBaTh HH(OPMALMIO
O10/I0TMYeCKOTO  COJlep)KaHMsl, BKJ/IIOUAIOIIYH TCeBJOHAy4yHble 3HaHUS U3
pa3/IMYHbIX MCTOUHMKOB (CpejCcTBa MacCOBOM HH(OpPMalyy, Hay4YHO-TOMYJ/ISIPHbIE
MaTepHuasbl), STUUECKHe acrieKThl COBPeMEeHHbIX WCCAeloBaHU B Ouosoruy,
Me/IiLHe, O0TeXHOJIOTUH;

yMeHHe CO3/laBaTh COOCTBEHHBIE MMMCbMEHHbBIE M YCTHBIE COO00IIeHus1, 000011as
6uonoruueckyro nHGOPMaLMIO U3 HECKOJIbKUX UCTOUHHUKOB, TPaMOTHO MCII0/Ib30BaTh
TIOHSATUIMHBIN arirapat 61uoJIoruu.

[TpeameTHble pe3y/bTaThl 0CBOeHUsI ydyeOHoro mnpeamera «buosorusi» e 11
K/1acce [10JDKHBI OTPakaTh:

c(OpMUPOBAHHOCTb 3HAHUW O MecTe W POJU OMOJIOTUU B CUCTEMe HayuHOTO
3HaHHWsl eCTeCTBeHHbIX HayK, B ()OPMUPOBAHUU COBPEMEHHOI eCTeCTBeHHO-Hay4YHOMH
KapTWHBI MMpa M HayyHOr'O0 MUPOBO33DEHUS], O BKJaJle POCCUMCKUX U 3apyOesKHbIX
yuéHbIX-O0M0/I0rOB B pa3BUTHe O6MO/IOTHY, (PYHKL[MOHATBHOM IPAMOTHOCTH YesioBeKa
JJ1sI pellieHus )KM3HeHHbIX 3a/iau;

yMeHHe PaCKphIBaTh CojiepyKaHue OMOJIOrMuecKuX TePMUHOB U TIOHSATHMN: B/,
MOMyJ/SLUS, TeHO(OH[, SBOMIOLMS, [ABWKYyLIMe Cubl ((akTOpbl) 3BOIOLUH,
npycrnocob/eHHOCTh OpraHuM3MOB, BHJ000pa3oBaHMe, 35KOjorhyeckue (HakTophl,
9KOCHUCTeMa, TIPOAYLIeHTbI, KOHCYMEeHTbI, pelyLIeHThl, L|elll MTUTaHus], IKOJIorhyecKast
nupamu/ia, broreorieHo3, brocdepa;

yMeHue u3naraTb 6uosiorndyeckue Teopuu (3BomoLMoHHas Teopusi U. [lapBuHa,
CUHTeTHYeCKasi Teopusl S5BOJIIOLMM), 3aKOHbI U 3aKOHOMEPHOCTH (3apO/blllIeBOrO
cxogcTBa K. M. bapa, uepesjoBaHus I/1aBHbIX HanpaB/eHWH U myTel sBomonuu A. H.
CeseplioBa, yueHusi o 6uocdepe B. WM. BepHajckoro), orpefienstb T'PaHULIbI UX
NIPUMEHHUMOCTH K JKHMBBIM CHCTeMaM;

yMeHHe B/aZieTb MeTO/laMK Hay4HOro TMOo3HaHus B OWosioruu: Hab/tojeHue U
OTMCaHue >KUBBIX CHUCTeM, TIPOLIeCCOB U sIBJIEHWH, OpraHu3alys W TpOoBejjeHue
O10/IOTMYeCKOTO JKCIIePUMEeHTa, BBI[BI)KEHHEe TUTIOTe3bl, BbISB/IEHHE 3aBUCHMOCTH
MEXJy HCC/ieyeMbIMU BeJMUMHaMK, OOBsiCHEHHWe TIOMy4YeHHBIX pe3yJbTaToB,
VICTI0/Ib30BaHHBIX HAayUHbIX OHSATUM, TEOPUM U 3aKOHOB, YMEHUe JieslaTh BbIBO/bI Ha
OCHOBaHUM MOy4YeHHbIX pe3yJ/bTaToB;

yMeHUe BbIIeNISITh CYI[eCTBeHHble TIPU3HAKA CTPOeHUsi OHOoIoruuecKux
00bEeKTOB: BUJOB, TOMYJ/SILUMA, TPOAYLEHTOB, KOHCYMEHTOB, peJyLIeHTOB,
OuoreoileHO30B M JKOCHUCTeM, OCOOEHHOCTM TIIPOLIeCCOB:  Hac/eACTBEHHOMN
WM3MEeHUMBOCTH, eCTeCTBEHHOro O0TOopa, BHI000pa3oBaHMs, IPUCIIOCOOIEHHOCTH
OpraHM3MOB, [IeHCTBUS SKOJIOrMuecKrux (akTOpPOB Ha OpraHU3MBbl, lepeHoca BelleCTB
Y TIOTOKA SHEepPrUU B 3KOCUCTEMaX, aHTPOMOTeHHbIX U3MEeHeHHH B 9KOCUCTEMax CBOe
MECTHOCTH, KDyTOBOPOTa BelLleCTB U OMOreoXMUUecKUx LIMKIIOB B 6uocdepe;



yMeHUe TIPUMeHSITh TOy4YeHHble 3HaHUS [Jid OObsCHeHUs OMOOorHYecKuX
TIPOLIECCOB U SIBJIEHWM, [JI TIPUHSTHS TPaKTUUYeCKUX pelleHud B TOBCeJHEBHOU
XU3HU C 1enbio obecrieueHuss 0€30MaCHOCTH CBOEro 3/0POBbSi W 37I0POBBS
OKpY’KaloIUX JItoZieid, cob/ro/ileHrss HOpM TPaMOTHOTO TOBe/IeHUs] B OKpYy»Karoiiei
MIPUPOJIHOM cpefie, TIOHWMMaHHWe HeoOXOJWMOCTH MCTIOb30BaHUSl AOCTHOKEHUN
coBpeMeHHOW 61O/I0THH /17151 paliOHA/IbHOTO MPUPO/0TI0/Ib30BaHMUS;

yMeHHe pellaTh 3/IeMeHTapHble OMOJOrHYecKWe 3aflaud, COCTaBJISATb CXEMbI
TiepeHoCa BelljeCTB ¥ SHePTUX B 9KOCHCTeMax (LIeMy TTUTaHus);

yMEeHHE BBITIO/IHATE j1abopaTOpHbIE MW IpakKTHUUecKhe paboThl, CoO/r0aTh
TipaBu/Ia Mpy paboTe ¢ yueOHBIM 1 1abOpPaTOPHLIM 000pyAOBaHHUEM;

yMeHWe KPUTHUeCKd OLIeHWBaTb M  HWHTEpPIIPeTHpPOBaTh  HHMOPMALIHIO
OMOMOTMUECKOTO  COZiepKaHMs], BK/IIOUAIOIIYI0  TICEBJOHAyUHble 3HaHUSA W3
Pa3UUYHBIX MCTOYHHWKOB (CpeACTBa MacCOBOW WH(OpMAIMM, HAay4HO-TIOMNY/ISPHbIE
MaTepuarbl), paccMaTpuBaTh ryiobanbHbIe 9K0JIOTUYEeCKHe 1Ipo0JieMBI
COBPEMEHHOCTH, (POPMHPOBATh 10 OTHOIIIEHUIO K HUM COOCTBEHHYTO TIO3UIIHIO;

yMeHUe COo3/laBaTh COOCTBEHHBIE MMCbMEHHbIE U YCTHBIE COO0IIeHus, 060011ast
buonornueckyro WHGOPMALMIO U3 HECKOBKHUX UCTOYHUKOB, TPAMOTHO MCTIO/Tb30BaTh
TIOHATHUIHBIN armmapaT OMOJIOTHH.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KosinuecTBo 4acoB J/IeKTPOHHBbIEe
HaunmMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/m KoutponsbHsbie | [IpakTHuecku
NMporpaMmsbI Bcero oOpa3oBare/ibHbIE
paboThI e paboThbI
pecypchbl
bubmoreka IIOK
1 b 2 .
HOJIOTHIA KaK HayKa 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBbIe CUCTeMbl ¥ UX OpraHu3aLys 1 bubmiorexa LIOK
P H https://m.edsoo.ru/7f41c292
. bubnuoreka LIOK
3 XUMUYECKUM COCTaB U CTPOEHUE KIeTKU 8 1
https://m.edsoo.ru/7f41c292
4 JKv3He1esiTe/IbHOCTh K/TeTKH 6 Bubmmorexa [JOK
https://m.edsoo.ru/7f41c292
5 PasMHOKeHHe U UHAVBUya/IbHOE pasBUTHe 5 1 bubmioTeka LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh U U3ME@HUHBOCTh 3 15 bubnuoreka LIOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cestekijust opraHu3MoB. OCHOBBI 3 bubmoteka LIOK
OUOTEXHOIOTUU https://m.edsoo.ru/7f41c292
bubmuoreka IIOK
8 P 1
G3EPBHOE BPEMA https://m.edsoo.ru/7f41c292
OBHUIEE KO/IMYECTBO YACOB I10 [TPOIT'PAMME 34 0 4



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

11 K/TACC

KosinuecTBo yacos JJIeKTPOHHbIEe
HaumeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m Kontponbubsl | IIpakTHueckue
NMporpaMMsbI Bcero oOpa3oBare/IbHbIE
e paboTbI paboTbI
pecypchbl
bubmoreka IIOK
1 1
DBOIOLHOHHAS GuO/OrHs J https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBeHMe U pa3sBUTHeE )XKU3HU Ha 9 0.5 bubmoteka LIOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3msl U OKpy»KaroLas cpesia 5 1 Bubmaorexa [IOK
P by Hast cpea https://m.edsoo.ru/7f41cc74
bubmoreka IIOK
4
Coo0111ecTBa 1 9K0J0rM4YecKre CUCTeMbI 9 https://m.edsoo.w/7f41cc74
bubnuoreka IIOK
> Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



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

ITIOYPOYHOE IVNTAHUPOBAHUE

10 K/TACC
KomuecTBo yacoB JJ/IeKTPOHHbIE
Ne ara 1M@poBbIe
Tema ypoka Konrponbnsie | IIpakTnueckue A op
n/n Bcero u3yuyeHuss | oOpa3oBaTe/IbHBIE
pabdoThI paboThI
pecypchbl
bubmioTeka LIOK
1 Bbuonorus B cucteme Hayk 1 04.09.202 https://m.edso0.ru/863e6122
5 https://m.edsoo.ru/863e632a
MeTo/ bl T03HAHUS )KUBOM NPUPOJbI.
[TpakTrueckasi pabora Ne 1 Bu6 LOK
nbnMoTeka
. 11.09.202
2 «Vcrionb30BaHre pa3iMUHbIX 1 0.5 hitps://m.edsoo.r/863e6122
METO/I0B TIPU U3YUeHUHU 5
OroornuecKux 06LEKTOB»
Bbuosornueckue cucTeMsbl, IIpoLiecc
3 HMOJIOTUYeCKHe CUCTEMBI, TTPOLIECCHI 1 18.09.202 bubnuoreka LIOK
Y UX U3yUueHue 5 https://m.edsoo.ru/863e6564
XVMUYeCcKuM cocTaB KineTku. Boga u
4 )i 1 95.09.202 bubmoTeka [IOK
MUHepaJIbHbIe COJIU 5 https://m.edsoo.ru/863e674e
bubmoreka IIOK
b . 1 02.10.202
> e, CocTas v CTpoerme Genxos c https://m.edsoo.ru/863e6b72
6 depmeHTHI — OUO/IOTHUECKHe 1 0.5 bubnuoreka LIOK
KaTasin3aropbl. JlabopaTopHast 09.10.202 https://m.edso0.ru/863e6b72
pabota Ne 1 «/3yueHue 5
KaTaTMTUUeCKON aKTUBHOCTH



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e674e

(bepMeHTOB (Ha MpUMepe aMusiasbl
WU KaTasasbl)»

bubnmoreka IIOK
. 16.10.202
7 ezl Jiamas! - https://m.eds00.n/863e6870
8 HyxknenHosble KUcaoTsl. ATO 23.10.202 Bubmiorexa IOK
, https://m.edsoo.ru/863e6d5¢
9 Wcropus u MeTo bl U3yUeHUs 93.10.202 bubmoteka LIOK
K1eTku. KretouHasi Teopust - o https://m.eds00.ru/863e6e88
KreTka Kak L{e/I0CTHast )KrBast
10 06.11.202
cucrema
5
CTpoeHue 3yKapuoTHYeCKOu
kieTku. JlabopatopHasi paboTa Ne 2
«/3yueHune CTPOeHUs KJIeTOK Bubmoreka IIOK
11 pacCTeHui, )KUBOTHBIX, TPUOOB U 0.5 13.11.202 https://m.edsoo.ru/863e6£f0
OakTepuii IO, MUKPOCKOTIOM Ha 5 https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOTIperaparax 1 ux
OTMCaHue»
12 OOMeH BelleCTB WM MeTaboIu3M 20.11.202 Bubmmorexa TTOK
5 https://m.edsoo.ru/863e766¢
bubmoreka IIOK
1 ) . X 27.11.202
3 OTOCHHTES. AEMOCHHTES . https://m.edsoo.ru/863e7c98
14 OHepreTHyeckuii 0OMeH bubmoreka LJOK



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6d5c

04.12.202
5

https://m.edsoo.ru/863e7aae

JKU3HeHHBIN LUK/ K1eTKU. [leneHue
KeTKd. Muto3. JlabopaTopHast

bubmmoreka IIOK
15 pabora Ne 3 «HabsmoieHre MUTO3a B 0.5 11.12.202 https://m.edsoo. /86367 dca
KJ/IeTKaXx KOHUMKa KOpeLlKa JyKa Ha 5
rOTOBBIX MUKpOIIperiapaTax»
16 buocunTe3 6enka. Peakijus 18.12.202 bubnmoreka IIOK
MaTpPUYHOI'0 CUHTe3a 5 https://m.edsoo.ru/863e796e
17 Tpancsiius — 6uocuaTe3 Genka 25.12.202 Bubnmorexa T[OK
, https://m.edsoo.ru/863e796e
18 HeknerouHbie (GOpPMbI )KU3HU — 15.01.202 bubmoreka LIOK
BUPYChI 6 https://m.edsoo.ru/863e7540
BubmoTeka [IOK
19 @OopMbI pa3sMHOXEHHS OPTraHN3MOB 22.01.202 https://m.edsoo.ru/863e81b6
6 https://m.edsoo.ru/863e831e
20 Meifo3 29.01.202 | Dbubmorexa IOK
6 https://m.edsoo.ru/863e7f4a
OG6pa3oBaHue U Pa3BUTHE TIOJIOBBIX
K/1eTOK. OII0[0TBOpeHue.
91 JlabopaTopHast pabota Ne 4 0.5 05.02.202 bubmmoreka LIOK
«/I3yyeHne CTpOeHUs I10JIOBBIX 6 https://m.edsoo.ru/863e81b6

KJIETOK Ha FOTOBBIX
MHKpOIIperapaTax»



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

VuauBuayanbHOe pa3BUTHe

bubmoreka LJOK

22 12.02.202
OpraHu3MoB 6 https://m.edsoo.ru/863e8436
T —

23 eHeTHKa — HayKa 0 19.02.202 bubmmoreka LIOK
HaC/1eICTBeHHOCTU U U3MEHUUBOCTU 6 https://m.edsoo.ru/863e86f2
3aKOHOMEpHOCTH HacJie/J0BaHuUs Eub OK

24 NpY3HaKoOB. MoHOrUOpuAHOE 26.02.202 nomorexa L

https://m.edsoo0.ru/863e8878
CKpeluBaHue 6
UrHOpUIIHOE CKpelluBaHue. 3aKOH
A PuA pet bubmoreka LIOK
25 HEe3aBUCHMMOT0 Hac/aeJ0BaHUs 05.03.202
https://m.edsoo.ru/863e89a4
TIpU3HAKOB 6
CrieruieHHOe Hac/e/joBaHNE
ripr3HakoB. JIabopaTtopHast paboTa
No 5 «3yueHue pe3 aro

26 «/3yueHue pe3ybTaToB 0.5 12.03.202 Bubnuoreka IIOK
MOHOTHOPH/IHOTO Y IUTUOPUIHOTO 5 https://m.eds00.ru/863e8¢60
CKpelllMBaHus y Jp030(u/bl Ha
TOTOBBIX MUKpOIIperiapaTax»

r .H

27 eHeTuKa roJjia. Hacnefosanue 19.03.202 bubmmoreka LIOK
IIpU3HAKOB, CLIEIIJIEHHBIX C I10JI0M 6 https://m.edso00.ru/863e8c60
N3meHunBocThb. HeHacnecTBeHHast
M3MeHUYMBOCTb. JlabopaTopHas

abora Ne 6. N3yueHue

28 P yHae 0.5 26.03.202 | brbmorexa OK
MOAU(DHUKALIMOHHON M3MEeHUUBOCTH, 6 https://m.edsoo.ru/863e8efe
TOCTPOeHHe BapHaLIMOHHOTO Psifia U
BapHaLIMOHHOUN KPUBOM»

29 HacnencrBeHHast U3MEHUMBOCTb. 0.5

bubmmoreka IIOK
JlaboparopHasi pabora Ne 7. 09.04.202 4



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

«AHanu3 MyTalui y Apo30dusibl Ha

6 https://m.edsoo.ru/863e8efe
rOTOBBIX MUKpOIIperiapaTax»
bubnmoreka IIOK
30 'eneTuka yesnoBeka 1 26.04.202 hitps://m.edsoo.r/863e8d78
Pe3epBHbIM ypok. O000IIIeHE TI0
31 TeMe «HacieiCTBeHHOCTh U 1 23.04.202
V3MEHUYUBOCTb OPraHU3MOB» 6
bubmoreka LJOK
.04.202
32 (Cetexiyis Kak HayKa i mpotjecc 1 20 04.20 https://m.edsoo.ru/863e9214
33 MeTO,E[bIUI/I JOCTUXKEHUS CeJlIeKLIUU 1 07.05.202 bubmmoreka LIOK
pacTeHu! U )XUBOTHBIX 6 https://m.edsoo.ru/863e9214
34 buorexHosiorus Kak oTpacib 1 14.05.202 bubmoreka LIOK
MPOU3BO/ICTBA 6 https://m.edso0.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8efe

11 K/TACC

KosnuecTBo uacos JJIeKTPOHHbIEe
Jara
No uucdpoBbie
Tema ypoka KonTposibubie | IlpakTnueckue | H3y4Y€HH
n/n Bcero o0pa3oBarTe/bHbIE
padoThI paboThI A
pecypchbl
1 OBOJIIOLMSA U METO/IbI €€ U3yUyeHust 1 bubmorexa OK
H A y https://m.edsoo.ru/863ea20e
9 VcTopus pa3BuTUs NpefCcTaB/ieHui 1 bubmoreka LIOK
00 3BoJTIOLIMN https://m.eds00.ru/863e9570
bubmoreka [IOK
3 MUKpO3BOMIOLIUS 1
P H https://m.edsoo.ru/863e9cle
[Monynsius Kak 3/ieMeHTapHast
eIMHULIA BU/A U IBOJTIOLIUU.
4 JI’E;60 ];To I:Laﬂ abota lillo 1 1 0.5 bubmorexa OK
baTopras b ) ' https://m.eds00.ru/863e99¢6
«CpaBHeHUe BHIOB TI0
MOp(}OoIOrMuecKOMy KpUTEPUIO»
5 [BroKy1ue cuibl (3/1eMeHTapHbIe 1 Bbubmmoreka LIOK
(dhakKTOpbI) IBOTIOLIUU https://m.edsoo.ru/863e9da4
bubnmoreka LJOK
6 EcrectBeHHbIi 0TOOp U ero o 1
TECTBEHHBIH OTOOP 1 €ro GopmI https://m.edsoo.ru/863e9ed0
PesynbTarsl 3BOMOLIUK:
MPUCITIOCOO/IEHHOCTh OPTaHU3MOB U
7 Buzioobpa3oBanue. JlabopaTopHas 1 0.5 Bbubmmoreka IIOK
pabota Ne 2 «OrncaHue ' https://m.edsoo.ru/863e9fde
TIPUCTIOCOO/IEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepa»
8 Harpasyienus u nytu 1 bubmoreka [IOK



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

>KU3HU Ha 3eMie»

MakpO3BOJIFOL[N https://m.edsoo.ru/863eScle
9 HeobpaTumocTh 3BOJIOLUN
10 Wctopusd )xu3Hu Ha 3emiie U MeTO/bI
eé U3yueHus
1 ['aroTesbl MPOUCXOXKIAEHUS KU3HA bubmuoreka LIOK
Ha 3emJie https://m.edsoo.ru/863ea5a6
1 Pa3BuTue xu3HU Ha 3emiie 110 3pam U bubmoteka LIOK
rnepuozam https://m.edsoo.ru/863ea6be
OcCHOBHBIEe 3Tarbl BOJIIOLN
PacTUTEILHOIO U JKUBOTHOT'O MUpa.
13 [MpakTryeckast pabora Ne 1 0.5 bubmoreka LIOK
«/I3yyeHre UCKOTaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHWH U )KUBOTHBIX B
KOJUTeKL[USIX»
14 CoBpeMeHHas cucTema bubmoTeka LIOK
OpraHUYecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBoJIIOL[YS UejioBeKa (aHTpPOIoreHes) Bubmorexa [JOK
H P https://m.edsoo.ru/863eac2c
16 [Bwky1iue cumbl (HakTopbl) bubmoreka LIOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaZiuU IBOTFOLIUU
yesioBeKa
18 UenoBeyeckue pacsbl U NPUPOJHbIE Bubmoreka IIOK
ajlarnralyu yejioBeKa https://m.edsoo.ru/863eaea?
Pe3epBHbIit ypok. O606ITIEHME TTI0
19 Teme «BO3HMKHOBeHME U pa3BUTHE



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863e9c1e

20

OKOJI0rusI Kak HayKa

CPEALI 00UTaHUS U SKOJIOTHUUECKHE

bubmoreka IIOK

21
dakTopbI https://m.edsoo.ru/863eafec
AbuoTtnueckue GakTopsbl.
JlabopaTopHast pabota Ne 3.
«Mopdonornueckre ocobeHHOCTH
22 aCcTeHUM U3 pa3HbIX MECT 0.5 bubmorexa OK
P P ' https://m.eds00.ru/863eb10e
oburtaHus». JlabopaTopHasi paborta
Ne 4. «Bnusinve cBeTa Ha poCT U
pa3BUTHE UePeHKOB KOJieyca»
bubmoreka IIOK
23 BuoTtnueckue ¢pakTopbl
¢ P https://m.edsoo.ru/863eb348
OKonoruueckre XapakTepUCTUKU
nony sy, [IpakTrudeckast pabora
24 Ne 2 «IToacuéT MIOTHOCTH 0.5
TIOMY/ISILIUM pa3HbIX BU/OB
pacTeHU»
o Coo011ecTBa OpraHU3MOB — Bbubmmoreka IIOK
OMo1[eH03 https://m.edsoo.ru/863eb46a
26 OJKOJIOTUYeCKHe CUCTEMBI Bbubmmoreka LIOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBbIe MOKa3aTe/nu S5KOCUCTEMBI.
27 OKoJioruyeckue mipaMu/bl bubmmorexa OK
N PaMHZBL. https://m.edsoo.ru/863eb5fa
CaoricTBa 3k0cucTeM. Cykueccus
28 [TprpogHbIe 5KOCHCTEMBI
29 AHTpOMOreHHbIe 3KOCUCTEMBbI
30 Buocdepa — rinobanbHas Bubmioreka IIOK

9KOCHCTeMa 3eMJIH

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec

31 3aKOHOMEpPHOCTH CyI11[eCTBOBaHUS 1 bubnmoreka IIOK
ouocdepsl https://m.edsoo.ru/863ebd16

32 YenoBeuecTBOo B brochepe 3emnu 1

33 Cocyl1ecTBoBaHue PUPOABI U 1 bubmmoreka LIOK
ye/I0BeyecCTBa https://m.edsoo.ru/863ebale
PesepBHbIii ypok. O60011I€HIE TEMBI

34 «Co00111eCTBa ¥ SKOIOTHUeCKHe 1
CUCTEMbI»

OBILIEE KOJIMYECTBO YACOB I10 34 )t

I[TPOI'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJ/IBTATAM OCBOEHUSA
OCHOBHO! OBFPA30BATEJ/IbLHOM ITPOI'PAMMBI

IIpoBepsieMble NMpeMeTHBIE Pe3y/IbTaThbl 0CBOEHHA 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbl CPe/JHero o01Iero 06pa3oBaHus

ChopMHUPOBAaHHOCTb 3HAHWUK O MeCTe W POJM OWOJIOTUH B CUCTEME
HAyYHOTO 3HAHUs eCTeCTBEHHbIX HayK, B (HOPMUPOBAHUN COBPEMEHHOM
eCTeCTBEHHO-HAayYHOW KapTUHBbI MUPA U HAy4YHOT'O MHUPOBO33DEHUS; O
BK/Ia/le POCCUHCKHUX W 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
Ouonoruy; (GYHKI[MOHATBHOM TPaMOTHOCTU YeJIOBEKA AJIST DPeIIeHHs

KW3HEHHLBIX 3d/1a4

YMeHue pacKpbiBaTh COZiep>KaHHe OHOJIOTHUeCKUX TEePMUHOB W
TIOHSITHI: >KU3Hb, KJIeTKa, OpraHu3M; MeTabosii3m (0OMeH BelllecTB U
rpeBpalljeHre >SHepPruM), roMeocTtas (camoperyssilius), YpOBHeBas
OpraHu3alusi XUBBIX CHUCTEM, CAMOBOCIIPOM3BeZieHre (PerpoayKLus),

HaCd/1e ACTBEHHOCTb, U3ME€HUYNBOCTb, POCT U PA3BUTHE

YMeHue u3naratb OMosornyeckrie Teopuu (KaeTouHasi, XpOMOCOMHas,
MyTal[MoHHasi), 3aKoHbI (. MeHgens, T. Moprana, H.W1. BaBunoBa) u
yueHus: (0 IIeHTpax MHOroo0pa3uss U TPOUCXOXKIEHUS KY/IbTYPHBIX
pactenuii H.W. BaBuioBa), oripefiesiiTb I'PaHULIbI KX IPUMEHUMOCTHU K

JKUBBIM CHUCTE€MaM

YMeHue B/l1aeTb METOAaMM HayUHOI'O IIO3HAaHUA B 6rosioruu
(Ha6J'IPO,£[6HI/Ie MU OIMMCaHHWE XHUBBIX CHCTEM, IIpOLECCOB H HBHEHHﬁ;
OpraHu3anus n IpoBegeHre OHOIOrUUeCKOT0 3KCIIepUMEHTa,
BBIIBH)KeHH e T'aroTe3bI; BbIsIB/IEHHE 3dBHUCHMMOCTH MeXxay
ucaiaiegyemMbiMu BeJIMYKMHAMU, o0BsICHeHHe IMOJIyU€HHbBIX D€3YJ/IbTATOB,
HCII0JIb30BAHHBIX HAYUHBIX HOHHTI/Iﬁ, TQOPI/II‘/’I U 3dKOHOB; yME€HHE

AeJj1aTb BBIBOJbI Ha OCHOBAHHWH ITOJTYYE€HHBIX pEBYJ'IBTaTOB)

10 KITACC

Kop
npoBepseMoro
pe3y/bTara

1

2

3

4

5

YMeHue BblJeNATh CyILeCTBEHHble IIPU3HAKW BHPYCOB, KI/IeTOK
NIPOKapuoOT W  SYKapuoT, OJHOK/IETOYHbIX U MHOIOK/IeTOUHBIX
OpraHu3MOB; OCOOEHHOCTH TIpOLlecCOB  OOMeHa  BeljecTB U
TpeBpallleHUs] SHepPruu B KJIeTKe, (POTOCHMHTe3a, I71aCTUYeCKOro M
SHepreTMyeckoro  obmMeHa,  XeMOCHHTe3a,  MMTO3a,  Melio3a,
OIJIOJJOTBOPEHUS],  PasMHOXKEHHS,  MHJUBUAYa/JbHOTO  Pa3BUTUSA

opraHu3ma (OHTOTeHe3)




YMeHMe TIpUMeHSTb IIOJyYeHHble 3HaHUS [l OObsSCHeHus
OrOI0rYeCKUX TMPOLIECCOB U SIB/IEHWH, [I/IsI TIPUHATHS TIPaKTUYeCKUX
pellleHui B [TOBCeHEBHOM »KU3HU B Liesisix obecrieyeHust 6e30macHOCTH
CBOEro 3710POBbsSI U 37I0POBbsI OKPY)KAIOIIMX JIF0feH, COO/I0jeHusI HOpM
rPaMOTHOTO TOBeJeHUSI B  OKpY’Kawllled TMpUPOJHOM  Cpefe;
MOHWMaHHe He0OX0IUMOCTH VICTI0JIb30BaHus JIOCTKEHUM
COBpeMeHHOW Ouonoruu U OUOTeXHOJIOTWH [ PaLMOHATILHOTO

MIPUPO/I0MNO0/Ib30BaHUs

YMeHue pellaTh 3/eMeHTapHble TeHeTUUeCKWe 3a/laud Ha MOHO- U
JUruOpUIHOe CKpell[iBaHWe, CIelJIeHHOe Hac/ie[0BaHUe; COCTaBJISITh
CXeMbl ~ MOHOTMODMIHOTO  CKpellliBaHUs [/ TpefcKa3aHus

Hac/ieZloBaHUsI IPU3HAKOB y OPraHW3MOB

YMeHue BBITIONMHATL JlabOpaTopHble U TIpaKTHUecKWe paboThl,
cobmofaTh TpaBWsia TIpU paboTe C y4eOHbBIM U J1aBOpaTOPHBIM

obopyjoBaHrEM

YMeHre KPUTUYEeCKU OL|eHWBaTh W WHTEPIPeTHpPOBaTh WH(OPMALMIO
OMO0J/IOTUUECKOTO COJIepKaHMsl, BK/TFOUAIOIIYIO TICEB/IOHAyUHbIe 3HAHUS
13 pa3uuHbIX UCTOYHUKOB (CMU, Hay4yHO-TIOMy/IsIpHbIe MaTepuarbl);
TUUYECKHe AaCIeKThbl COBPEMEHHBIX WCC/AeJOBaHUN B OHOJIOTHH,

MeIiI[He, OMOTeXHOIOTUN

10

YMeHre co3/jaBaTh COOCTBEHHbIE MUCbMEHHbIE U YCTHBIE COOOLIEHUs,
0000111as8 6MOIOrUUeCcKy0 UHGOPMALIUIO U3 HECKOJILKUX UCTOUHUKOB,

I'PaMOTHO MCII0/Ib30BaTh MOHATUMHBIN arrapaT OMoIoTun

11 KITACC

Kop
NnpoBepseMoro
pe3y/bTara

IIpoBepsieMble npeMeTHbIE Pe3y/IbTaThl 0CBOeHHS 0CHOBHOM
oOpa3oBaTe/IbHON MPOrpaMMbI CPe/{HEro 001ero 06pa3oBaHus

ChopMHUPOBaHHOCTb 3HAHWUM O MECTe W POJM OWOJIOTUH B CUCTEME
HayUYHOT'0 3HAHWSI eCTeCTBEHHBIX HayK, B JOPMUPOBaHUM COBPEMEHHOM
€CTeCTBeHHO-HAayYUHOM KapTWHbI MMpPa M HayYHOTO MHUPOBO33DEHHs; O
BK/Ia/le POCCHUUCKUX W 3apyOe)KHBIX YUEHBIX-OMOTIOTOB B pa3BUTHE
6uonoruy; (GyHKI[MOHAILHOM TPaMOTHOCTH 4YeJiOBeKa [IIsi pellleHus

JKM3HEHHBIX 3aJa4

YMeHue pacKpeiBaTh Cofiep>KaHHe OHO/IOTHUeCKUX TePMUHOB W

TTIOHSITHM: BHU/J, TIONYJIALIAA, FEHOCI)OH,Z[, 3BOJIIOLWA, OBWXXYIIWE CHJIbI




(dpaxTopsr) 3BOJTIOLIUY, NpUcrocob1eHHOCThb OpraHu3MOB,
BU/I000pa3oBaHue, 9KOJIOTUYeCKHe (axTophI, 9KOCHCTEMA,
TIPO/IYLIEHTHI, KOHCYMEHTHI, peyLIeHThI, Lenu  TUTaHWs,

9KOJIOTHYecKasi mupamu/a, buoreorieHo3, 6rocdepa

YMeHue usnaraTh OUoIOrHUECKHe Teopyu (IBOMIOLIMOHHAsS Teopust Y.
[lapBuHa, CUHTeTHMYecKasi TeOpus  5BOJIIOLMH), 3aKOHbl U
3aKOHOMepHOCTH (3apogpiiieBoro cxoactea K.M. bspa, uepenoBanus
T/IaBHBIX HarpaBrieHud U nmytel sBomonu A.H. CeBepLioBa, yueHHs: O
ouocepe B.M. BepHajcKoro), OmnpefensaTb  TPaHHULbl  HMX

MPUMEHMMOCTH K )XUBBIM CUCTEMdM

YMeHue BraieTh MeTOJAMU HAyuyHOrO TIO3HaHUsI B Ouosioruu
(HabsoJieHWe U OTMCAaHWE >KUBLIX CHUCTEM, TPOIIECCOB U SIBJIEHUM;
opraHusalvss U TIpoBefieHHe  OWOJIOTUYEeCKOTO  3KCIIePUMEHTa,
BbIJIBIDKEHWE  THUIOTe3bl;  BBbISIBJIEHME  3aBUCUMOCTA  MEXAY
WCC/IelyeMbIMU BeTMYMHAaMU, 00bsICHEHHe TIOJTyYeHHBIX pe3y/IbTaToB,
WCTO/b30BaHHbIX HAyYHbIX TIOHATUM, TEOpPUM W 3aKOHOB; yMeHHe

JeJ/1aTb BBIBOABI HA OCHOBAHHWH I10/IyY€HHBIX pEBYJ'IbTaTOB)

YMeHue  BbIJEJSTh CyL|eCTBEHHble ~ TPU3HAKA  CTPOEHUs
Ovonornyeckux OOBEKTOB:  BH/OB, TIOMYJ/ISILMH, TPOJAYLIEHTOB,
KOHCYMEHTOB,  DeAyLIeHTOB,  OWOTreoLleHO30B U JKOCHCTEM;
0cob6eHHOCTH TIPOL{ECCOB HacJ/ie/ICTBEHHOM WU3MEHUYMBOCTH,
eCTeCTBEHHOTO O0TOOpa, BUA000pa30BaHUs, IPUCIIOCOOIEHHOCTU
OpraHU3MOB, JIeHCTBHsI 3KOJIOTUYeCKHMX (DaKTOPOB Ha OpraHU3MBI,
TiepeHoCca BelleCTB U MOTOKA SHEPTUU B 9KOCUCTEMAaXx, aHTPOIOTeHHBIX
W3MeHeHU B 9KOCHCTeMaX CBOEH MeCTHOCTH, KPYrOBOPOTa BEL[eCTB U

O0MOre0XMMHUECKUX IUKIJIOB B OHochepe

YMeHUe TIpUMEHSITh — TIOJIyUYeHHble 3HAaHWS [ OObSCHEHHUS
010/IOTHUeCKUX TIPOLIeCCOB U SIBJIEHWM, [Jisl TIPUHSATHS MPAKTUUeCKUX
pellieHnl B TIOBCEJTHEBHOM >KU3HU B 11eJIsIX 00ecrieueHus1 6e30MacHOCTH
CBOETO0 3/I0POBbSI U 3ZI0POBbSI OKPY>KaIOIIUX JIFOIeH, COOMI0IeHUs] HOpM
rpaMOTHOTO TIOBeZileHUsI B  OKpYJKarollled TPUPOJHOW  Cpeje;
TIOHUMaHKe He00X0IUMOCTH WCTIO/Tb30BaHUS JIOCTYDKEHUH

COBpeMEHHOﬁ ouonoruu AJI palliOHAJ/IBHOT'O ITPUPOA0IT0/Ib30BaHHSA

YMeHHe pelath 3/ieMeHTapHble OMOIOTHUeCKHe 3aJaud, COCTaBJISITh

CXeMbI IlepeHoca BelecTB U SHEPTUU B 3KocHcTeMax (Ljeru MUTaHus)

YMeHWe BBITIONHATH JlabOpaTOpHBblE W TIpaKTHUecKue paboThl,
cobmogath mpaBwia mpu pabore c yueOHBIM M J1aDOpPATOPHBIM

obopy/ioBaHHEM




YMeHre KPUTUYECKU OL|eHWBAaTh W WHTepIpeTHpOBaTh HWHGOPMALUIO
OMOIOrMYeCKOT0 COZlepKaHKsl, BKTFOUAIOIYIO TICeBOHAYUHbIe 3HAHUS

Y3 pa3nuuHbIX UCTOYHUKOB (CMMU, HayuyHO-MOMyASIpHbIE MaTepyasbl);

7 paccMaTpyBaTh ryi00abHbIe 9KOJIOTUYeCKHe nipo6JieMbl
COBPEMEHHOCTH, (hOPMUPOBATh MO OTHOIIEHHIO K HUM COOCTBEHHYHO
TIO3ULUIO
YMeHHe co3/jaBaTh COOCTBEHHbIE TTMCbMEHHBIE W YCTHBIE COOOIIeHus,
10 0006111251 OMOOrMUeCKY0 UH(OPMALIUI0 U3 HECKOILKUX MCTOUHUKOB,

'PaMOTHO HCII0/Ib30BATh TTOHSATUMHBIN dalrirapar 6uoiorun




ITPOBEPAEMBIE 3J/IEMEHTBI COJEPKAHUA

10 K/TACC

Kopg,

IIpoBepsieMblii 3/71eMeHT CO/iepKaHus

1

buonorus Kak HayKa

1.1

buonorusi — Hayka 0 »kuBoi mpupoge. Ponb OGuosioruu B (hopMUpOBaHUU

COBpEMEHHOﬁ Hay‘-IHOﬁ KapTWUHBI MHPa. Cucrema OMOIOrHYECKUX Hayk

1.2

MeTo/ibI TIO3HAHUS YKUBOUW TTPUPO/BI (Hab/roieHre, SKCIIePUMEHT, OIHMCaHuUE,
v3MepeHue, KiaacCupUKalis, MOJenMpoBaHHe, CTaTUCTUYecKass oOpaboTka

JlaHHBIX)

JKuBble CUCTeMBI U UX OpraHur3alys

2.1

JKuBbie cucteMsbl (6MOCHCTEMBI) Kak TIpeiMeT u3yueHus 6uonorun. CBoMcTBa

buocucTeM U UX pa3HooOpasue

2.2

YpoBHU OpraHu3aLyu OMOCHUCTEM: MOJIEKY/ISIPHO-TeHeTHUeCKHUH, KJIeTOUHbIH,

OpraHu3MeHHbIH, MOy JIALMOHHO-BHUI0BOM, 3KOCHCTEeMHBIN, O1ochepHbIi

XUMHUUECKHUI COCTaB U CTPOEHUE KJIeTKU

3.1

XYMMUUECKUM COCTaB KJI€TKU. XUMHUeCKHe 3/1eMeHThl: MaKpO03JieMeHTHhl,
MUKpO3/ieMeHTbl. Boza u MuHepasibHble BelllecTBa. DYHKIUU BOAbI U

MHWHEDAJ/IbHBIX BEIIeCTB B KJIETKE. HO,Z[,Z[EP)KEIHI/IE ocMoTHUecKoro basaHca

3.2

Benku. CocTtaB u cTpoeHue 0eKOB. AMUHOKWC/IOTBI — MOHOMEpBI OesKOB.
He3aMeHrMble U 3aMeHMMble aMHUHOKUC/IOTbL. AMHHOKUC/IOTHBIA COCTaB.
YPOBHU CTPYKTYPbI O€JTKOBOM MOJIeKY/IbI (TIepBUUHAsT, BTOPUYHAS, TPeTUYHAs
Y YeTBEPTUYHASI CTPYKTypa). XUMHUUeCKHe CBOWCTBa OenkoB. bronoruueckue
dbyHKI[H 6eKOB.

depMeHTHI — OMOIOrUecKre KaTaau3aTtopbl. CTpoeHre epMeHTa: aKTUBHBIN
1eHTp, cybcTpaTHas crneuyduyHocTb. KodepmeHTbl. Butamunbl. OTinuus

CbepMeHTOB OT HEOPraHN4YeCKUX KaTa/IM3aTOPOB

3.3

YrneBogpl: MoHOcaxapuzbl  (TVIFOKO3a, pubo3a U Ae30Kcupubo3a),
Jvcaxapuzibl (caxaposa, JlakTo3a) M ToJiMcaxapufibl (Kpaxmars, TJIMKOTeH,
Lje/1/1r0103a). brosiornueckre QyHKLUM yT/1€BO/OB.

Jlunuael:  TpUrAMLIEpUbI, cTepouzibl, dochomnunuabl. ['mapodbunbHO-
rupodoOHBle CcBOKCTBAa. Buonornueckue GyHKIMM unuzoB. CpaBHEHHe

yrjieBoAo0B, Oe/IKOB U JIMTINA0B KdK HCTOYHHWKOB SHEPrun

3.4

Hyknennoseie kucnorel: JHK wu PHK. Hykneotuapl — MOHOMEpPHBI
HYK/IeMHOBbIX KUCIOT. Ctpoenue u ¢yHkumu JHK. CtpoeHue u QyHKLIUU
PHK. AT®: cTpoenue u hyHKLIUU




3.5

[urosnorus — Hayka o Kietke. Knerounas Teopus. MeTozbl U3yueHuUs K/IeTOK

3.6

KneTtka Kak LiesiocTHast xkuBast cuctema. OO11i1ie IpyU3HaKY KIETOK: 3aMKHYTast
Hapy>kHasi MeMOpaHa, MosieKysibl [THK Kak reHeTHuecKuil arimapar, CUCTeMa

cuHTe3a Oesika

3.7

TWrel K/IETOK: 3yKapuOTHUecKas W TIpokKapuothdeckas. OcobeHHOCTH
CTPOEHHs TIPOKApUOTUUECKOW KIeTKH. KieTouHass cTeHKa OakTepHid.
CrpoeHue >5yKapuOTHYeCKOW KieTKU. OCHOBHble OT/IMYMS PaCTUTEbHOU,

JKUBOTHOU Y TPUOHOM KITeTKU

3.8

[ToBepXHOCTHbIE CTPYKTYpPbl K/I€TOK — KJeTOYHasi CTeHKa, IVIMKOKA/MKC, UX
¢byskium. Tlnasmatuueckass MeMOpaHa, eé cBoicTBa U GyHKImU. L{uToniazma
U eé opraHouibl. OHOMeMOpaHHbIe OpPraHOW/IbI KIIeTKH: dH/[0T/Ia3MaThyecKast
cetb (JIIC), ammapar T'onbmpku, ar3ocombl. [TosyaBTOHOMHBIE OpPraHOWbI
KJ/IeTKU: MUTOXOH/ZIpUH, TiacTUbl. [Iporcxox/jeHrie MUTOXOHJPWM U TUIaCTU[I.
Bugpl mactug. HemeMOpaHHbIe OpraHOWABI KJIETKH: PUOOCOMBI, K/I€TOUHBIM

LIEHTP, PECHUUKH, XTYTUKU. DYHKIIMK OPraHOMZOB K/IeTKU. BK/roueHust

3.9

Slmpo — perynsTOpHbIN LeHTp KieTKd. CTpoeHHe sifipa: sifiepHasi 000/I0uKa,

KapuoIljiadMd, XpOMaTHH, APBIIIKO. XpOMOCOMBI

3.10

TpaHcropT BelecTB B KJIeTKe

}KI/BHEAEHTEJH:HOCTB K/IETK1

4.1

OO6MeH BelecTB, UM MeTab0/nu3M. ACCUMUIIALUS (TI/IaCTUYeCKU 00MeH) U
JUCCUMUMSALIMS (9HepreTUyeckrii oOMeH) — ZiBe CTOPOHBI eJHOTO Tpoliecca
Metabosim3ma. Tumbl oOMeHa BelecTB: aBTOTPO(HBIA U TeTepOTPOQHBIMA.

Posnb hepMeHTOB B 0OMeHe BellleCTB U TIpeBpallieHUH SHepruu B KJIeTKe

4.2

dortocuHTe3. CBeroBass U TeMHOBas (a3bl (¢oTocuHTe3a. Peakijuu
tdoTocunTe3a. DPdeKTUBHOCTL (oTOCHMHTe3a. 3HaueHWe (OTOCHHTe3a is
XU3HU Ha 3emsie. BiusitHue ycioBUEM cpefibl Ha (DOTOCHMHTE3 M CIIOCOOBI
TIOBBIIIIEHUS €r0 TIPOYKTUBHOCTH y KY/IbTYPHBIX paCTeHHUH.

XemocrHTe3. XeMOCHHTe3upyole OakTepun. 3HaueHHe XeMOCHHTe3a [ist

>KU3HU Ha 3emJie

4.3

OHepreTnueckuii oOMeH B KieTke. PaciierieHue BeIeCTB, BblZieJieHWE U
aKKyMy/IMpDOBaHHE JHEPTUU B KJeTKe. OTalbl JHEPreTUYeCcKoro oOMeHa.
'mukosu3. BpoxkeHne 1 ero BU/bl. KHUC/I0pogHOe OKUC/IEHHe, A KJIeTOUHOe

abixanve. DG (eKTUBHOCTb SHEPreTHUeCKoro ooMeHa

4.4

Peakijuu MaTpuyHOro cuHTe3a. ['eHeTnueckass uH@opmauus u IHK.
Peanuzaiiusi reHeTUUeCKOW UH(oOpMaliuu B KiaeTke. ['eHeTUUeCKui KOJ U ero
cBoiictBa. TpaHckpumiuss — wMaTpuuHbiii cuHTe3 PHK. TpaHcasuus —

6uocuHTe3 OeKa. KO,Z[I/IPOBaHI/Ie aMUHOKUCJIOT. Pomb pI/I6OCOM B OMOCHHTe3e




Oenka

4.5

Hexknerounsle ¢opmbl XX1U3HU — BUpPYChl. VicTopust oTKpbITUs BUpycoB ([I.1.
ViBaHoBcKuii). OcoOeHHOCTH CTPOEHUS] U >KU3He/esATeJbHOCTH BUDPYCOB.
bakrepuodaru. BosesHu pacTeHui, >KUBOTHBIX W Ye/lOBEKa, BbI3bIBaeMble
BUpycaMu. Bupyc ummyHozedunmra uenoBeka (BUY) — Bo3OyauTens
CIT1/a. TTpodunakTvKa pacripoCcTpaHeHHst BUPYCHBIX 3a00/1eBaHUIH

PasmHO)XeHUe U WHAWBHUAYa/IbHOE Pa3BUTHE OPIrdaHHU3MOB

5.1

KneTtouHslid LMK/, WIM >KU3HEHHBIM LKA KieTKd. VHTepdasa U MUTO3.
ITponeccel, npoTekaroiiye B uHTep(ase. Peruivkaus — peakijysi MaTpUUHOIO
cunre3a JJHK. Ctpoenne xpomocom. XpPOMOCOMHBIN HabOp — KapHOTHIL
JunnougHbli YW rarmyiouiHbld  XpOMOCOMHBIe  Habopbl.  XpoMaThzbl.
LluTosornyecke OCHOBBI Pa3MHOXXEHHSI U WHAUBHUYaJbHOTO pa3BUTHSA
OpraHu3MOB.

Henenvie knetku — muto3. Cragum mutosa. [Iponeccel, npoucxopsigye Ha

Pa3HBIX CTaAUAX MUTO34a. Buonornueckuii CMBIC/T MHTO3a

5.2

dopmbl pa3MHOXKeHHUsI OpPraHM3MoB: Oecriosioe U 1oJsioBoe. Buzibl Gecriosioro
pPa3MHOXKEeHUs: [ieJieHWe Ha/iBoe, TOUKOBAHWE OJHO- M MHOTOKJ/IETOUHBIX,
criopoobpasoBaHue, BereTaTHBHOE  pa3MHOKEHHUe. HckyccTBeHHOE

K/JIOHMPDOBdHKE OPrdHMW3MOB, €r0 3HaueHHe 4Jid CeJIeKLHUU

5.3

[Tos0BOE pa3MHOKEHUE, ero OT/IMUUS OT 6ecronoro.
Metio3. Ctaauu Mmeiio3a. [Iporiecckl, NMPOUCXOAsIMe Ha CTaZusiX Meko3a.
[ToBegenve xpomocoMm B Meiio3e. KpoccuHroBep. buonoruueckuid CMbICT U

3HaueHue Mero3a

5.4

lameToreHe3 — ripoijecC 0oOpa30oBaHUsI TIOJIOBBIX K/IETOK y >KUBOTHBIX.
[TosoBble >Kene3bl: CeMEHHWUKW W sUYHMKM. OOpa3oBaHHWe U pa3BUTHE
TIOJIOBBIX KJ/IETOK — rameT (CriepMaTo30u/, siilleKeTKa) — CriepMaToreHes u
ooreHe3. OcobGeHHOCTH CTpOeHHUs SWLEKIeTOK U  CIiepMaTO30M/I0B.

Onnogorsopenue. IlapreHoreHes

5.5

WUnpuBuyansHoe pasBuTHe  (OHTOreHe3). OMOpHOHa/bHOE — pasBUTHE
(omOpuorene3). Ortambl SMOPHOHATBHOTO PA3BUTHS Y  TMO3BOHOYHBIX
JKUBOTHBIX: [pobseHue, racTpy/siuysi, opraHoreHe3. IlocTamOpHroHaIbHOE
pa3BuThe. Tumbl TOCTIMOPUOHAIBHOTO pa3BUTHS: TpsiMOe, HerpsiMoe
(TmurHOYHOe). BrusHWe cpefbl Ha pasBUTHE OPraHU3MOB; (DaKTOPBHI,
CrIocoOHBIe BbI3bIBATh BPOXK/EHHbIE YPOACTBA.

Poct u pasButme pacteHuii. OHTOreHe3 LIBETKOBOI'O pacCTeHMs: CTPOEHHe

CeéMeHH, CTadrH Pa3BUTHA

HaC]’Ie,E[CTBEHHOCTI: N U3MEHUYHUBOCTb OPrdHHM3MOB




6.1

[Ipegmer w 3ajauu TeHeTUKW. VIcTopusi pa3BUTHS TeHeTUKU. Bkiaf
POCCHMCKHX M 3apy0e’KHBIX YUEHBIX B pa3BUTHe TeHeTHKU. MeTo/bl TeHEeTUKH
(rubpUA0OTHYECKUM, LIUTOT€HEeTUUYEeCKUM, MOJIeKy/IIPHO-TeHeTHUUeCKHi).
OCHOBHBIe TeHeTUUeCKHUe MOHATUS. ['eHeThUYecKass CUMBOJIMKA, UCTIOJIb3yeMast

B CXeMax CKpellUBaHuM!

6.2

3aKOHOMEPHOCTH Hac/Ie[0BaHUsI TIPU3HAKOB, YCTaHOB/IeHHbIe ['. MeHzenem.
MoHorubpugHoe CKpelBaHWe. 3aKOH efuHO0Opasusi TMOpHI0B TIepBOTO
nokosieHusl. [IpaBWIO JOMUHMDOBaHWS. 3aKOH pACIIeIUIeHHs TIPU3HAKOB.
C'unoTe3a yncToThl rameT. [To/1HOe 1 HETIOJTHOe JOMUHUPOBAHKE.

[OurubpuziHoe  CKpelljMBaHMe. 3akOH  HE3aBUCHMMOIO  Hacje[oBaHUs
MpU3HAKOB. LlUTOreHeTHYeCKHWe OCHOBBI JAWTUOPUIHOTO CKPEeIMBaHUS.
Amnamusupyroliee  ckpelnyBaHue.  Vcrionb3oBaHve — aHAJIM3UPYHOLLETO

CKpeLLMBaHus [IJisl OTIpe/iesieHus rfeHOTHUIa 0cobu

6.3

CoervieHHOe HaclefoBaHWe TIpu3HakoB. Pabora T. Moprana 1o
CLIeTUICHHOMY HacC/eJ0oBaHUI TreHOB. HapylueHue clerjieHUss T€HOB B
pesysbTaTe KpOCCHMHIroBepa. XpOMOCOMHasi TeOpusl Hac/e[CTBeHHOCTH.
['eHeTHUeCKre KapThl.

I'enetuka mosa. XpoMOCOMHOe oOripefiesieHHe 110/1a. AyTOCOMBI U I10JIOBbIe
XpPOMOCOMBI. ['oMorameTHble U rereporaMeTHble opraHusmel. HaciemoBaHue

IMPHU3HAKOB, CLEIJIEHHBIX C IMOJIOM

6.4

Vi3MeHurBOCTb. BH/ibl M13MEHUMBOCTHU: HEHac/eCTBeHHasi U Hac/ie/|CTBeHHasl.
Ponb cpeabl B HeHac/eACTBEHHOM HW3MEHUMBOCTU. XapaKTepUCTHKA
MOJU(PUKALIMOHHON M3MeHUMBOCTH. BapualMoHHBIA psifi U BapHallMOHHAas
KpuBasg. Hopma peakiuu mnpu3Haka. KosvyecTBeHHble W KadyeCTBEHHbIE
NMpU3HAaKM W UX HopMma peakuud. CBolicTBa  MOAU(PUKALMOHHON

HW3MEHUYHMBOCTH

6.5

HacnencrtBeHHasi, WM TeHOTHUNMYeCKas, W3MeHUMBOCTb. KomOuHaTHBHas
M3MEeHUMBOCTb. Meli03 U TIOJIOBOM TMpoLjecC — OCHOBa KOMOMHATHBHOMU
M3MeHUYMBOCTU. MyTaljMoHHasi M3MeHUuBOCTb. Kraccubukanuss MyTarnuid:
TeHHble XDOMOCOMHBbIe, TeHOMHble. YacToTa W TIIPUYMHBI MYyTaL[Ui.
MyTareHHble (aKkTOpbl. 3aKOH TOMOJIOTUYECKUX PsiIoB B Hac/e[CTBEHHOM

nsMenuuBoctu H.M. BaBunoBa

6.6

lenetuka uenoBeka. Kapuotun uesioBeka. OCHOBHble MeTOZbl T€HETHUKU
yesI0BeKa: reHeaIorMYeCcKUi, OJTM3HEL[OBBIH, LIUTOr€HeTUUeCKHUH,
OroXUMHUeCKUH, MOJeKy/asipHO-reHeTHuecKuii. CoBpeMeHHOe orpefiesieHre
reHOTUIA: TOJIHOTeHOMHOEe CeKBeHMPOBaHUe, TeHOTUITMPOBAaHUe, B TOM UHC/Ie
¢ nmomorbto TTI1P-anamm3a. HaciiescTBeHHbIe 3a00/1eBaHUS UeloBeKa: reHHbIe

60]'[83HI/I, 60/1€3HU C HaCHe,Z[CTBEHHOﬁ mpeapacriosIo’)KeHHOCTBHO,




XpoMocoMHble  GosiesHn. CoMaThyecKhe U TeHepaTUBHbIE —MYyTaL[UH.
[MpuHUMOBL 370poBOro oOpasa >KWU3HH, [UAarHOCTHKH, TPOQWIAKTUKA U
JieveHust reHeTUYeCKHUX 6one3Helt. MenvKo-reHeTHYeCKOe
KOHCY/IbTUPOBaHHe. 3HaueHHe MeJULIMHCKOW reHeTHKY B Npe/jOTBpallieHUH U

JIeUeHWU TeHeTUUYeCKUX 3a00/IeBaHNM ue/loBeKa

Cenexnyst opraHu3MoB. OCHOBBI OMOTEXHOIOTHH

7.1

Cenekijusi KaK Hayka U IIpOLeCC. 3apoXK/eHue CeJeKLUU U [JOMeCTHKAaLUs.
Yuenne H.M. BaBunoBa 0 IjeHTpax IPOMCXOXKIEHHSI M MHOTrooOpasus
KYJbTYPHBIX pacTeHUH. LIeHTpbl MPOUCXOXK[EeHUs [JOMAalllHUX >XUBOTHBIX.

Copr, nopoza, mramMmm

7.2

CoBpeMeHHbIe MeTO/bI CeleKI[Ui. MacCOBbIN U WHAWBUYATbHBIN 0TOOPHI B
ceJleKLJUM pacTeHUM U >KMBOTHbIX. OlieHKa 3KcTepbepa. bimskopocTBeHHOe
CKpellfiBaHue — MHOpuAMHT. Uncrtas suHMsA. CKpelMBaHWe UWCTBIX JIMHWM.
letepo3uc, wunu rubpuaHasi cwia. HepojcTBeHHOe CKpellMBaHUe —
ayropugunr. OtpanéHHas rubpupmM3anus v eé ycrexu. VICKyCCTBeHHBIN
MyTareHe3 U TOJlyueHue MONUIIONJ0B. JlOCTKeHUsl CeeKLMA pacTeHuH,

JKUBOTHBIX 1 MUKPDOOPIdHU3MOB

7.3

buorexHosiorus Kak OTpac/ib IPOU3BOACTBA. l'eHHas WH)KeHepus. OTarlbl
co3manus pekombuHantHOM JJHK ¥ TpaHCTreHHBIX OpraHu3MOB. KieTouHas
nHxKeHepus. Kietounele Ky/ibTypel. MUKpOK/IOHA/IBHOE —pa3sMHOKeHUe
pacteHuii. KioHupoBaHMe BBICOKONPOJYKTHUBHBIX CeTbCKOXO3SIMCTBEHHBIX
OpraHW3MOB. DKOJIOTHUECKHe U 3Tuueckue mpobieMel. 'MO — reHeTruecku

MOJU(ULIMPOBaHHbIe OPraHU3Mbl

11 K/IACC

Kopg,

HpOBEpHEMLIﬁ JJIEMEHT COJAePKaHUA

OBO/MIOIMOHHAsST OMOIOT ST

1.1

OBOJTIOLIMOHHAS! TEOPUs ¥ €€ MeCTO B OMOJIOTHN.

CBugerenbctBa 3BositoLMd. [lajeoHTosIOrMUeCKre: TMOCIe]0BaTe/bHOCTD
TOSIB/IeHUsI BUJIOB B Ta/IeOHTOJIOTMUECKOM JIeTOMHCH, Tepexo/Hble (OpMBI.
buoreorpaguueckue: cxoACTBO W pasauude (ayH U (Pop MaTepUKOB U
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXO/CTBA M pa3/iMuusi 3MOPHOHOB pa3HbIX
BUJIOB  TI03BOHOUHbIX. CpaBHMUTeNbHO-aHaTOMUUECKHe: TOMOJIOTUYHBIE,

aHaJIOTUYHble, DYJAMMEHTapHble OpraHbl, aTaBU3Mbl. MoseKy/sipHO-




OMOXUMUUECKHE: CXO0ACTBO ME€XdHM3MOB HAC/IeACTBEHHOCTHM MW OCHOBHBIX

MeTabo/TMUeCcKrX MyTel y BCeX OpraHu3MOB

1.2

OJBOMOLMOHHass Teopusa Y. [lapBuHa. IIpeanochUlKM BO3HWKHOBEHUS
JapBUHU3Ma. JIBWKYIIME CUJIBbI SBOJIIOLUM BUZOB 10 JlapBUHY (M30BITOUHOE
pasMHO)KeHVMe  TIpU  OrpPaHWUYeHHOCTHM  peCcypcoB,  HeoIlpee/éHHast

M3MEeHUMBOCTb, O0pb0a 3a Cyl[eCTBOBaHHUe, eCTeCTBEeHHBIN 0TOOP)

1.3

Cuntetnueckasi Teopus sBoyoluM (CTD) M OCHOBHBIE €€ TOJIOKEeHUS.

MukposBosmonys. [Tonyasius Kak eZJMHULIA BU/a U 3BOTIOLIUH

1.4

HBrKyiue cumnbl (PakTopbl) 3BOMOLMKA BUAOB B TIpUpoze. MyTallMOHHbIN
MpoIiecC ¥ KOMOMHATHUBHAS W3MEHUYMBOCTD. 10Ny ISILIMOHHbIE BOJTHBI U peid
reHoB. M3ossauusi v murpauusi. EcTecTBeHHBIM OTOOpP — HArpap/siFOLLUIMA
daxTop 3BO/MOLIMH. DOPMBI €CTECTBEHHOTO 0TOOPA.

[Tpucriocob/1eHHOCTh OpPraHW3MOB KakK pe3y/bTaT 3BOMIOLMH. [Ipumepsl
ripucriocob6ieHni y opraHu3MoB. ApoMoph03bl U UAMO0a AN TaluM.

Bun wu  BuzmooOpasoBanwe. Kpurepuu Buga. OcHoBHble  (hOpMBI

BI/I,ZL006pa3OBaHI/IHZ reorpaqmqecxoe, 3KOJIOrn4yeckoe

1.5

MakposBomorus. PopMbl  3BOMIOLMM:  (PUieTHYecKasi, JuBepreHTHas,

KOHBepreHTHasl, TapasuiesnibHasi. HeoOpaTumocTsb 3BomoLuH

Bo3HMKHOBeHVe U pa3BUTHe )KU3HU Ha 3emiie

2.1

[JoHayuHble TIpeZiCTaB/ieHUs] O 3apOXKAeHWU >KU3HU. HayuHble TUMOTe3bl
BO3HUKHOBEHHSI )KMU3HU Ha 3emse: abuoreHe3 W maHcriepMus. XUMHAYecKas
5BO/IIOLUS. DKCIIePUMEHTalbHOE TOATBEPXKAEeHNe XWMUUeCKOW 3BOOLIAU.
HauasnbHble 3Tarbl 6rosiornueckoit 3posoiuu. ['unore3za PHK-Mupa. TTepBbie
KJIeTKU U ux 3Bomonusa. DdopMupoBaHMe OCHOBHBIX T[PYIIl JKUBBIX

OpraHu3MOB

2.2

Pa3Butre xu3Hu Ha 3emse 1o 3pam U nepuogam. Kartapxeil. Apxelickas U
rpoTepo3oiickass 3pbl. I[laneo3oiickas pa U eé TepHOfbl: KeMOpPHHCKUH,
OpP/JIOBUKCKWH, CWIYDUMCKWAW, [A€BOHCKHWW, KaMeHHOYTOJIbHBbIM, TePMCKUM.
Mes3030licKasi 3pa 1 eé Tiepuo/ibl: TPUACOBbIN, FOPCKUM, MeTOBOM.

KarHo30MCKast 2%pa ¥ €€ T1epuojpl: TaJeOreHOBBIM, HeOreHOBBIY,
aHTPOMNOTreHOBbIM. XapaKTepUCTHKA K/IMMaTa W reojIoTMYecKUX IPOLIeCCOB.
OcHOBHble 93Tarbl 3BOMIOLMM  PAaCTUTEBHOTO W J>KUBOTHOTO  MHpa.
Apomopdo3bl y pacTeHuii U KUBOTHBIX. [1osiBlieHMe, pacliBeT W BbIMUpaHUe

TPy )KMBBIX OPraHU3MOB

2.3

CucrteMa OpPraHMUYECKOr0 MHUpa Kak OTpakeHWe 3BOMIOLMH. OCHOBHBIE




CUCTEMATHUUECKHE I'DYIIBI OPTraHU3MOB

2.4

OBOMIOLMA YesioBeKa. AHTPONOJ/IOrus Kak Hayka. Pa3sBUTue mpe/cTaBieHUN O
NIPOMCXOJKZEHNU uesioBeKa. MeTozibl M3ydeHusi aHTporioreHesa. CxozcTBa U
pasnnyuus yesoBeKa U )KUBOTHBIX. CHCTeMaTUUecKoe T0JI0KeHHe ueoBekKa.

HBrKyiue cuibl (hakTopkl) aHTporioreHe3a. HacsiecTBeHHasi ©3MEeHUHMBOCTD
Y ecTeCTBeHHbIM 0TOOp. OOIIecTBeHHBIN 00pa3 >KU3HH, U3TOTOB/IEHHE OPYAUA

TPYZa, MbILLIJIEHUE, DeUb

2.5

OcHOBHBIE CTaly U BeTBU 3BOJIIOLMU UesiOBeKa: aBCTpaJoONUTeKH, YernoBek
ymenbld, YenoBek mnpsaMoxosammi, YenoBek HeaHJepTanbCKuW, YenoBek
pa3yMHbIM. Haxo/jKy MCKOIMaeMbIX OCTaHKOB, BpeMsl Cyll|eCTBOBaHUsl, 06/1acTb

pacripocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, Opyusi

2.6

YenoBeueckre  pacel.  OcHOBHble  Oosblliie  pachl:  €BPOIMeOW[Hast
(eBpa3uiickasi), Herpo-aBCTpajiouiHasg (3KBaTopuasabHas), MOHIOJIOMAHAS
(asmwaTcko-aMepHKaHCKasi). YepTbl TMPHCIIOCOOIEHHOCTA — TIpe/iCTaBUTeNIeM
ye/ioBeUeCKMX pac K YCIOBUSIM CyLecTBOBaHMsA. EJMHCTBO uesioBeuecKux

pac. Kpuruka pacusma

OpraHusMbl U OKpYy’KatoLiasi cpefia

3.1

OKoJIoTHs KaK HayKa. 3a/laud M pas3jiesibl 3K0J0Thh. MeTo/ibl 9KOI0rMueCcKrux
UCC/IeIOBaHUA.  DKOJIOTMUeCKoe  MupoBo33peHue. Cpeabl  oOUTaHUS
OpraHu3MOB: BO/IHas, Ha3eMHO-BO3/1yllIHas, TOYBEeHHasl,

BHYTpPUOpPraHU3MeHHast

3.2

Okosornyeckrde ¢akTopbl. Kaccudukarys 5K0JIOrMYecKUx (PaKTOpOB:
abuotuueckre, OMOTHYECKWe M aHTPOMOreHHbIe. [leficTBUe 3KO0J/IOTHUeCKUX

(hakTOpOB Ha OpPraHU3Mbl

3.3

AbGuoTtnueckue (HakKTOpBI: CBET, TEMIIEPATypa, BAAKHOCTb. POTOMEPUOAN3M.
[IpucnocobneHusi OpraHW3MOB K JIeMCTBUIO aOMOTHUeCKHUX (aKTOPOB.

Buonornueckvie puTMbI

3.4

Buortnueckue ¢akTopbl. Buapl 6M0THYECKHMX B3aUMO/eCTBUNA: KOHKYDPEHLVs,
XUIIHAYECTBO, TapasuTU3M, MyTyaiu3M, KOMMeHcaan3M (Hax/eOHHUecTBO,
KBapTUPAHTCTBO), aMeHCalu3M, HeWTpanu3M. 3HaueHHe OMOTHYEeCKUX
B3aUMOJENCTBUM  [JJ/19  CyILeCTBOBAaHMSI OpPraHuM3MOB B NPUPOJHBIX

coo011jecTBax

3.5

DKoJjiorTuuecKkue XdPaKTEPUCTHUKU  TIOMYJ/IALNH. OcHOBHBIE  TI0Ka3aTe/lu

nonyjadanun: YMC/I€HHOCTD, IMJIOTHOCTB, POXXKAdae€MOCThb, CMEPTHOCTD, INPHUPOCT,




MUI'palysi. ,Z[I/IH&MI/IKa UNCJIEHHOCTH IIOITYJ/IALWUHU 1 eé peryJ/sanus

Coo0r111ecTBa ¥ 9KOJIOTHUECKHE CUCTEMBI

4.1

Coob1jecTBo opraHusmMoB — OuoreHo3. CTpyKTypbl OuolleHO3a: BH/OBas,
MPOCTPAHCTBeHHasi, Tpoduueckas (muileBasi). Buabl-nomuHaHTbl. CBSi3U B

ouolieHo3e

4.2

OKonoruueckue cucrteMbl (9kocucremsbl). [loHsiTue 06 3KocucTeMe U
buoreorieHo3e. DyHKI[MOHATbHBIE KOMIIOHEHTbI 3KOCHCTEMbI: TIPOJYLIEHTHI,
KOHCYMEeHTbI, pefylieHTbl. KpyroBopoT BelleCTB W TOTOK SHEPruud B
skocucTteMe. Tpoduueckue (TuieBbie) YPOBHU 3KOCHUCTeMbI. [1uilieBbie 1jernu
u cetn. OCHOBHBIe T[IOKa3aTe/Jid JKOCHUCTEMBI: OuWoMacca, TIPOAYKIIHS.
JKonoruueckyre MUpaMuUibl: POAYKIIMN, YUCTIeHHOCTH, 6riomacchl. CBoMCTBa

5KOCHCTeM: yCTOMUMBOCTb, cCaMopery/isiLus, pasBuTte. Cykieccus

4.3

ITprpopHble 3KOCUCTEMBI. JKOCUCTEMBI 036D U peK. JKOCUCTeMa XBOMHOIO
W/IN LLIMPOKOJIMCTBEHHOI 0 Jleca.

AHTpOIIOTeHHbIe ~ 3KOCHCTEMBL.  ATPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBL.
brvonornueckoe ¥ XO3AWCTBEHHOe  3HaueHWe  arpo3KOCHUCTeM U
yp603KocHcTeM.

BuopasHooOpa3ue Kak (akTOp YCTOWUYMBOCTH 3KocucTeM. CoxpaHeHHe

Ouonornyeckoro pazHoobpasus Ha 3emsie

4.4

Yuenne B.M. BepHagckoro o 6uocdepe. I'paHHIbl, COCTaB M CTPYKTypa
buocdepsl. KuBoe BerrjectBo U ero ¢pyHKImU. OcobeHHOCTH O6UOChepbI Kak
r7100a/IbHOM 3KOCUCTeMBI. [IMHaMU4YecKoe paBHOBecue W oOpaTHasi CBSI3b B
buocdepe. KpyroBopoThl BelljecTB U OHMOreOXUMUYeCKHe LUKJIbI 3JIeMeHTOB

(yrnepoga, a3ota). 3oHambHOCTL Orochepsl. OCHOBHBIE OMOMBI CYIIIN

4.5

YenoBeuecTBO B Ouocdepe 3emMan. AHTPOTIOTeHHbIe U3MeHeHUs1 B OHocdepe.
['mobanbHbBIe K0JIOTHUeCcKre Mpob/ieMbl.
OcHOBa PpalMOHAIBHOTO yTIpaB/JE€HUS] TIPUPOJHBIMU pPeCcypcaMM ¢ UX

HCII0J/Ib30BaHHeE. ,Z[OCTI/I)KGHI/IH Ouosioruu u OXPpdHa MMprUpoabI
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