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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o yueOHOMYy TipegmeTy "Buosorus” (nanee - Guosorusi) Ha
ypOBHe cpejHero o6iero obpa3oBaHusi pa3paboTaHa Ha ocHOBe dezepasbHOTO
3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpa3oBanuu B Poccuiickoit @ezepariumn»,
dI'OC COO, KoHuermu TpernojaBaHus yueOHoro rmnpeamera «buosorus» u
OCHOBHBIX T10JI0’KeHU (pesiepanbHOM paboueii TporpaMMbl BOCITUTAHUSI.

YuebOHbiii npeaMet «buonorus» yriybaéHHoro ypoBHs1 u3ydenusi (10-11
K/IaCChl) SIBJISIETCS OJIHUM W3 KOMITOHEHTOB TpeIMeTHOM oOmacti «EcTecTBeHHO-
HayuHble TipeAMeTbl». CoryiacHo monoxkeHusim PIroC COO npodunbHbIe
yueOHbIe TIpeIMeThbl, U3yuyaeMble Ha YrayO/JEHHOM YpOBHeE, SIBISIOTCS CITOCOO0M
muddepeHialii  00yueHHsT Ha YpOBHe cpejHero obiiero o6pa3oBaHUS WU
TIpU3BaHbl 00ECTIeUNTh MMPEeEeMCTBEHHOCTb MEXKIY OCHOBHBIM OOINMM, CpeaHAM
o0ImMM, cpeHUM TIpodeCcCrOHa/IbHBIM U BBICIITMM 0Opa3oBaHueM. B To ke Bpemsi
KOKObIA W3 JTUX yuyeOHBIX TIpeJMEeTOB [O/DKeH ObITb OpHeHTHpPOBaH Ha
TIPUOPUTETHOE pellleHre 00pa30BaTe/bHbIX, BOCIIMTATe/JbHBIX W pa3BUBAIOIIUX
33/layu, CBsI3aHHBIX C TIpodopueHTaleli 00ydYaroIUXcsi U CTUMYJIMPOBaHUEM
VWHTepeca K KOHKDETHOM 00/1acTM Hay4yHOTO 3HaHHs, CBS3aHHOTO C Ouosioruei,
MeIULIMHOMW, SKOJIOTHeM, TICUX0I0TUeH, CTIOPTOM WX BOEHHBIM JI€JI0M.

[Tporpamma 1o yuebHomy mipeamety "buosorusa" [gaéT mpeicTaBiIeHHE O
e U 3ajladax u3yuyeHUs yuebHoro mipegmerta «buosiorusi» Ha yriybaéHHOM
yPOBHe, orpeiesisieT 00s13aTenlbHOe (MHBapUAaHTHOE) MpeIMETHOE COoZiepyKaHue, ero
CTPYKTYpUPOBaHWe TI0 pasfesaM M TeMaM, paclipefieieHde TI0 Kjaccaw,
pPEeKOMeH/IyeT II0C/Ie[JOBaTe/IbHOCTh U3yueHHs yueOHOro Marepuaga C Y4ETOM
MeXIpeAMEeTHbIX W BHYTPUIIPEIMETHBIX CBsi3eM, JIOTUKA yueOHOro TMpoliecca,
BO3paCTHBIX OcOOeHHOCTel obOyuaromuxcsi. B mporpamme 1o Ouosoruu
peanu30BaH TPHUHIIAI TIPEEMCTBEHHOCTH C H3yuyeHHMeM OWONOrMM Ha ypOBHe
OCHOBHOrO  o0Omiero oOpa3oBaHusi, Osarojaps ueMy TMPOCMAaTpPHUBAETCS
HalpaB/IeHHOCTb Ha  TIOC/eAyiolllee  pa3BUTHE  OWOIOTMYEeCKUX  3HAHWM,
OPMEHTHMPOBAHHBIX Ha ()OPMUPOBAHUE eCTECTBEHHO-HAayYHOI0 MHPOBO33peHMUS,
9K0JIOTUYECKOTO MBbIIIeHUs, TIpe/iCTaB/ieHud O 370pOBOM obOpase >KW3HM, Ha
BOCTIMTaHWe Oepe>KHOTO OTHOIIEHWSI K OKpY)Karollled TpupojHoi cpene. B
rporpaMMe 10 OHOJIOTUM Tak)Ke ITI0Ka3aHbl BO3MOJKHOCTH yueOHOro IpeimMeTa
«buonorusa» B peamusanym  TpeboBanuit ®I'OC COO K TUIAHUPYEMbBIM
JIMYHOCTHBIM, MeTarpeAMeTHbIM U TIpeJIMeTHbIM pe3y/jbTaTaM OO0yueHUsI U B
(hOpMHPOBAaHUM OCHOBHBIX BH/IOB  y4eOHO-TIO3HABaTe/JIbHOH  ZIesITe/TbHOCTH
00yuarIrXCcss TI0 OCBOEHMIO Cojfiep)kaHusi Ouosoruueckoro oOpa3oBaHUs Ha
ypOBHe cpefiHero o61iero obpa3oBaHusl.

YuebHbIli npeamMeT «buonorus» Ha ypoBHe cpefjHETo o01iero odpa3oBaHHS
3aBepiliaeT Ouosornyeckoe oOpa3oBaHMe B IIKOJe U OPUEHTHPOBAaH Ha



paciiiipeHuve U yriayOseHue 3HaHUNM OOyYarOIIUXCS O YKUBOM MPHPOJe, OCHOBaX
MOJIEKY/ISIPHOM W K/IeTOYHOW Ouosiorvy, 3mMOpHOJIOTHH W OWOJIOTHH Pa3BUTHS,
TeHeTHKH, CeleKINU, OMOTeXHOIOT UM, SBOTIOIIMOHHOTO YUeHUsl U SKOJIOTUH.

W3syuenue yuebHOro mnpeamera «buosorusi» Ha yriybieHHOM YpOBHe
OPUEHTUPOBAHO Ha TIOATOTOBKY OOyUarol[UXCs K TOCTeAyIOIIeMy IOTy4YeHUIO
Obuonornueckoro obpa3oBaHuMs B By3aXx W OpraHu3alUsgX  CpeJHero
nipodeccroHanbHOr0 0Opa3oBaHusi. OCHOBY €ro Co/lepyKaHHs COCTaBJIsieT CUCTeMa
OUO0/IOTHUeCKUX  3HAHWM, TIOJMyueHHbIX TPU  U3yYeHUd  OOyUarolUMUCs
COOTBETCTBYIOIL[UX CHUCTEMAaTUUECKHUX pa3ZiesioB OHMOJIOTHY Ha YPOBHE OCHOBHOTO
obriero obpaszoBanusi, B 10—11 Kmaccax 3T 3HaHUS TI0/yYarOT pa3BuTHe. Tak,
paciivpeHbl W yriybjeHbl OHoO/IOTHYECKHe 3HAaHWS O pacTeHUsX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me uejioBeKa, OOIMX 3aKOHOMEPHOCTSX >KU3HH,
JIOTIOJTHUTEJTBHO BKJTFOUeHbI OMOIOrMuecKre CBeleHUsl PUK/IaZHOTO U MIOUCKOBOTO
XapakTepa, KOTOpble MOYKHO HCITI0/Ib30BaTh KaK OPWUEHTUPHI [JIsl TTOC/IeyIOIIero
BbIOOpa mpodeccun. Bo3Mo)kKHa Takke HWHTerpauys OWONOTMUeCKUX 3HAHUW C
COOTBETCTBYIOLIUMH 3HAHUSMH, TIOJYYEHHBIMU OOYYalOL[UMUCS TIPU HW3yUYeHUU
bu3MKH, XUMUH, Teorpapuu U MaTeMaTUKH.

CTpyKTypa TiporpaMMmbl 10 ydeGHOMYy mpeameTy "Buonorus" oTpakaer
CUCTEMHO-YDPOBHEBbIi ¥ 9SBOJIIOL[MOHHBIM TOAXOAbI K M3y4eHHI0 OHOJIOTHH.
CornacHO UM, U3y4aroTCsl CBOMCTBA Y 3aKOHOMEPHOCTH, XapaKTepHbIe /sl YKUBBIX
CHCTEM Pa3HOTO YPOBHSI OpraHU3aliiy, BOJIFOL[UM OPraHUUeCKOro MHUpa Ha 3eMe,
coxpaHeHUsi OUOIOTHYECKOTO pa3HooOpasus TuiaHeThl. Tak, B 10 Kmacce
W3y4aloTCsl OCHOBBI MOJIEKY/ISIDHOM UM K/JIeTOYHON OWOOTuH, 3MOpUOIOTUUA U
Ouvonoruu pa3BUTHS, TeHETUKU U CeeKI[UH, OMOTeXHOJOTHU U CHHTeTUUeCKOu
Obuvonoruy, akTyaqM3UPYIOTCS 3HaHUS OO0yuarmumxcs o OoTaHHKe, 300/0THH,
aHaToMuM, (usronoruu desnoBeka. B 11 Knacce M3ydarOTCS 3BOJIFOLMOHHOE
yueHHe, OCHOBBI 9KOJIOTUU U yueHue o buocdepe.

YuebHbiii  mpeameT  «buosorusi»  TIpU3BaH  00ECTIeUMTh  OCBOEHHE
oOyuarolmmMucs 0HM0/IOTUYeCKUX TeOpri U 3aKOHOB, Ujel, MPUHIUMIIOB U TIPaBUJI,
JIeXKAllUX B OCHOBE COBPEMEHHOU eCTeCTBEHHO-HayYHOU KapTUHBI MUPa, 3HAHUM O
CTpOeHuM, MHOroobpasuu U 0COOEeHHOCTSIX KJIeTKH, OpraHM3Ma, TOMyJIsLuY,
OroLleH03a, SKOCUCTEMBI, O BBIJAIOIIUXCS HAYUHBIX AOCTH)KEHUSIX, COBPEMEHHBIX
WCCIe/JOBaHUSIX B OMOJIOTHY, TIPUK/IAHBIX aclieKTax OMo/Iornyeckux 3HaHuu. [jis
pa3BUTHS U TIOJfiep)KaHusi HHTepeca oOyuaroluxcs K Ouosiorud Hapsgy Cco
3HAUUTEbHBIM 00BEMOM TEOpPETUUYeCKOr0 MaTeprasia B CO/IeP’KaHUM MPOrPaMMbI
1o OMOJIOTUM TIPeAyCMOTPEHO 3HAKOMCTBO C MCTOpHel CTaHOBJIEHHUS W Pa3BUTUS
TOW WIM WHOW o6sacTv OHO/IOTHH, BK/IAZIOM OTEeUeCTBEHHBIX M 3apyOe)KHbIX
YUEHBIX B pellieHHe Ba)KHEUIITNX OMOI0ruuecKUX M 3K0J0rHYeCcKuX mpobsieM.



Lens n3yueHus yueOHoOro ripeameta «bronorusi» Ha yryiy0/JIéHHOM YPOBHE —
oB/laZieHe  OOyuvarolMMHMCS  3HAHUSIMA O  CTPYKTYpPHO-(PYHKLIMOHA/IbHOMN
OpraHu3alMi J>KUBBIX CHUCTEM pa3HOTO paHra U mnpuoOpeTeHHe yMeHUM
WCTI0/Tb30BaTh 3TH 3HaHHWSA B (hOPMHUPOBAHUM WHTEpeca K OmpeeéHHON obacTu
rpodeCCHOHA/ILHON /IeITe/IbHOCTH, CBSI3aHHOM C Ouomorueid, wWid K BbIOODPY
yueOHOT0 3aBefieHHs /1JIs1 TIPO/I0JKeHHsT OM0/IOrMueckoro o0pa3oBaHusl.

HNocTiwkeHwe 1 W3ydeHusi ydeOHoro rmpeamera «buonorus» Ha
yriy6/1IEHHOM YpOBHe o0ecrieurBaeTCs pellieHrneM CJieIyIOIIUX 3a/au:

OCBOeHHe 00YyJarIIUMMUC CUCTeMbl OHMOJIOTHYeCKHX 3HAHWN: 00 OCHOBHBIX
OuoNOrUUeCKUX TeopUsiX, KOHLIETIUSX, TUTIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
TIpaBW/Iax, COCTaBJISIFOIIUX COBPEMEHHYIO eCTeCTBeHHO-HayUHYI0 KapTUHY MHPa; O
CTPOEHUU, MHOrooOpa3uu KU O0COOEHHOCTSIX Ouosornyeckux cuctem (K/eTkKa,
OpraHu3M, MOmyJsiLiys, BUJ, OuoreoreHo3, buocdepa); 0 BbIJAOIINXCS OTKPBITHSIX
Y COBpeMEeHHBIX MCC/IeZIOBAaHUSAX B OUOIOTUM;

O3HaKOMJIeHHe O00ydYaroIuxcsi C MeTOJaMU TI03HAHWSI >KUBOM TPUPObI:
WCC/e/JOBaTe/IbCKUMU ~ MeToJlaMu  OMO0JIOTUYeCKUX HaykK (MOJIEKY/ISIDHOM U
KJIeTOYHOM Ouonoruu, >5MOpUO/IOTMM U OWOJIOTUW pa3BUTHUS, TEeHEeTUKU W
cesleK[UM, OWOTeXHOJIOTHUM U CUHTEeTHYeCKOW OuoJIoTHH, TaeOHTOJIOTUH,
9KO0JIOTUH);  MeTOJ[aMHd  CaMOCTOSITeIbHOTO  TIpOBe/leHUs  OMOIorudyecKux
WccnefioBaHUM B jlabopaTopud W B mpupofie (HaOmozeHWe, W3MepeHue,
9KCIepUMEeHT, MO/ieTUPOBaHUe);

OB/ajieHe  OOyvaroIUMHUCST  YMEHHUSIMU: CaMOCTOSITe/TbHO  HaXO/WTh,
aHa/IM3UPOBaTh W WCIO/b30BaTh OMOJOTHYeCcKyl0 WH(MOPMALMIO; T10/Ib30BaThCs
Oro0ornuecKol TepMHUHOOTHEH W CHMBOJIMKOM; YCTaHaB/IMBATh CBSI3b MEXY
pa3BuUTHEM OMOJOTMM M  COLMAIbHO-9KOHOMUYECKUMH U SKOJIOTMUeCKUMHU
npobsieMaMy  UesloBeUeCTBa; OL[eHWBATh TOC/IACTBUS CBOeH [esiTeJIbHOCTH TI0
OTHOILIEHUIO K OKpY)KaroIlled MpUPOAHOW cpesie, COOCTBEHHOMY 3[0DPOBbIO U
3[JOPOBBI0  OKDY)KAIOIIUX  Jitoflel; O00OCHOBbIBaTH U COOMIOAATh  Mephl
npoduIakTUKA MHGPEKLIMOHHBIX 3a00sieBaHuMM, MpaBu/a TOBe/leHHsl B MPUPOJe U
obecrnieueHusi 6e30MacHOCTA COOCTBEHHOW >KU3HEAesTeTbHOCTA B Upe3BbIUaliHbIX
CUTyalusix TPUPOJHOTO UM  TEXHOTeHHOTO0 XapakTepa; XapaKTepu30BaThb
COBpeMeHHbIe Hay4yHble OTKPBITUsS B 001acTH O1oJIOruy;

pa3BUTHe Y 00yUaroluXcsl UHTe/IeKTya/llbHbIX ¥ TBOPUECKUX CTIOCOOHOCTeM
B TIpollecce 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSMHA W COBpeMeHHBbIMU
UCC/IeIOBaHUSIMM B OMOJIOTUH, pelllaeMbIMH €l0 Tpo0sieMamMH, MeTO/0JIOTHeH
610/I0rMUeCcKoro MCCIIeJOBaHMUS, MIpOBeJieHUsI 9KCIepUMeHTaTbHbIX
WCC/Ie/JOBaHUM, pellleHusi OMOoMornuecKrx 3afiau, MOZe/IMPOBaHUs OMOIOTHYeCKUX
00BEKTOB U TIPOLIECCOB;



BOCTIMTaHUE y 00yYaroIUXcsi [IeHHOCTHOT'O OTHOIIIEHUsI K JKUBOM TPUPOJie B
1[eJIOM U K OT/IeJIbHBIM eé 00beKTaM U siBjieHUsAM; (h)OpPMHPOBaHUe 3KOJIOTMUeCKOM,
reHeTUYeCKOM TpPaMOTHOCTH, OOIel Ky/JbTypbl TIOBeIeHUs B  TIPUPO/IE;
VHTerpaluy eCTeCTBeHHO-HayYHbIX 3HAHUM;

npuobpereHre  OOy4arOIIUMHCS ~ KOMITIETEHTHOCTH B pal[MOHATLHOM
TIPUPO/IOTIO/Ib30BaHNM  (COO/IOjeHre TIpaBW/l TIOBe/leHHsI B TIPUPOJie, OXpaHbl
BU/IOB, 9KOCHCTeM, Ouocdepsl), COXpaHeHHH COOCTBEHHOTO 3/[0POBbSI U 3[[0POBbSI
OKpY)Kalomux  Jiofieli  (coOmofeHusi  Mep  TpoduiakTUKA — 3ab0sieBaHuUM,
obecrieueHrie 6e30TMaCHOCTU >KU3HEAESITETbHOCTA B UYPEe3BBIYAMHBIX CUTYaLASX
MPUPOJHOTO M  TEXHOTeHHOrO0 XapakTepa) Ha OCHOBe  HCII0JIb30BaHUs
OuonoruuecKrUx 3HaHUM U yMeHUM B TOBCeHEBHOMN JXKU3HMY;

Co3/laHMe  YCJAOBUW  [yid  OCO3HAHHOTO  BbiOOpa  OOyYarOIUMUCS
VH/IUBUAYaJIbHOU obpa3oBareIbHOM TpaeKTOPUH, criocobCTByrOITeH
rnoc/ieflytoljeMy TpogeccuoHa/lbHOMY CaMOOTpe/ie/IeHH0, B COOTBETCTBUU C
VHAVBUAYaIbHBIMU UHTEpecaMu U MOoTpeOHOCTSMY PerruoHa.

OO11jee uMCI0 YacoB, OTBe/IEHHBIX Ha M3yueHHe OMOJIOruM Ha yriybieHHOM
ypOBHe cpefiHero obiiero odpa3oBanus, coctaBisieT 204 vaca: B 10 kmacce — 102
yaca (3 yaca B Heflest0), B 11 kacce — 102 yaca (3 yaca B Hefjesto).

OTbOop OpraHu3alMOHHBLIX (DOPM, METOZOB U CPeACTB 00yueHHS OHOJIOTHH
OCYLLIECTB/ISIETCSI C YYETOM Crelu(UKU ero COJep>KaHWs M HarpaB/le€HHOCTH Ha
npofio/bkeHre  Ouosioruueckoro  oOpa3oBaHUs B OpraHM3alUsX — CpeJHero
nipodheCcCUOHATBHOTO U BBICIIEro 00pa30BaHUsl.

OO0s13aTe/TbHBIM YC/IOBHEM ITpH 00yueHHH OMOJIOTUM Ha YIyOJIEéHHOM YPOBHE
SIBJISIeTCSI TIpPOBeJieHWe J/1abopaTOpPHBIX M TMpakThuueckKux pabor. Takxke yuacTue
00y4JaroIuxcs B BBIMOTHEHUH TMPOEKTHBIX U yueOHO-HCCel0BaTe/IbCKUX pabor,
TeMaTHKa KOTOPBIX OMpeJenseTcss yuuTesleM Ha OCHOBe UMeEIOIIUXCS
MaTepuabHO-TeXHUUECKUX PeCYPCOB U MECTHBIX TIPUPOJHBIX YC/IOBUM.



COJEPKAHUE OBYUEHUSA

10 K/TACC

CopepkaHue nporpamMMbl, BbIJIeJIEHHOE KYPCUBOM, He BXOIUT B IPOBEPKY
rocy/lapCTBeHHOM uToroBou arrectaiuu (I'MA).

Tema 1. buosiorus Kak HayKa

CoBpeMeHHasi OMoJIOTHsI — KOMITJIEKCHasi Hayka. KpaTkasi ucTopusi pa3BUTHS
Obuonoruu.  Buosornyeckue  HayKd U HM3ydyaeMble UMH  TPOOJeMBbI.
dyHAaMeHTa/ bHble, TPUK/IaJHbIe W TIOWCKOBble Hay4Hble HCC/Ie/JOBaHUS B
buonoruu.

3HaueHWe O6WOMOTMM B (POPMHPOBAHWUM COBPEMEHHOM eCTeCTBeHHO-Hay4yHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble C OuWonorveil. 3HaueHWe OHOJIOTHH B
MPaKTUYEeCKOW [esiTe/IbHOCTA YeJioBeKa: MeJULIUHe, CeJIbCKOM XO3SIMCTBe,
MPOMBIIIJIEHHOCTH, OXPaHe TIPUPO/IbI.

JeMoHcTpanuu

[Toptpetsl: Apuctotensb, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. [JapBuH,
Y. I'apBen, I'. Menpens, B. Y. BepHaackuw, U. I1. I1aBnos, Y. 1. Meunukos, H.
. BaBusnos, H. B. Tumodees-PecoBckuii, [Ix. YoTtcoH, @. Kpuk, /. K. benses.

Tabsmuiel 1 cxeMbl: «CBsA3b OMOJIOTMM C APYTMMM HayKamu», «CuHcTema
O10/IOrMUeCKUX HayK».

Tema 2. J)KuBble cCICTeMbI U UX U3yUeHUe

JKuBble cucTemMbl Kak TipegMeT wu3yueHWs Ouosioruu. CBOWCTBA >KUBBIX
CUCTEeM: eJWUHCTBO XWUMHYECKOro COCTaBa, [AUCKPETHOCTb U 11eJIOCTHOCT,
C/IO’KHOCTb W YTOPSIIOUEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCIIPOM3Be/ieHre, Pa3/IpaXKuMOCTb, U3MEHUHUBOCTh, POCT U Pa3BUTHE.

YpoBHM oOpraHM3alM >KUBBIX CHUCTEM: MOJIEKYJISIPHbIM, KJ/I€TOUYHBIN,
TKaHEeBbIH, OpraHU3MeHHbBIN, TIOMY/ISALIMOHHO-BU/I0BOM, 9KOCUCTEeMHBIN
(buoreorieHoTHUeCKHUIi), OuochepHbiii. IIpoliecchl, TPOUCXOAIE B >KUBBIX
cucteMax. OCHOBHble NpU3HAaKW >XMBOro. JKu3Hb Kak (hopMma CyleCcTBOBaHUS
Martepud. Hayku, usyuatoliye >KBble CUCTEMBI Ha Pa3HbIX YPOBHSX OpPraHU3aLuu.

M3ydeHue >KMBBIX CUCTeM. MeTozbl Omosiornyeckoil Hayku. HabmrogeHue,
v3MepeHue, SKCIepUMeHT, CUCTeMaTu3alusi, MeTaaHanus. [IoHsiTHe 0 3aBUCUMOM U
He3aBUCUMOM TlepeMeHHOW. [lnaHupoBaHue 5>KcnepuMmeHTa. [locTaHOBKa U
rpoBepKa TurioTe3. Hynepasi rumnore3a. [ToHSTHe BLIOODKH W €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosiornueckux mAaHHbIX. OIlleHKa [JOCTOBEPHOCTH TI0JTyYeHHBIX
pe3ynbTatoB. [IpUuMHBI MCKa)KeHUs pe3y/bTaTOB 3KcrepumeHTa. IloHsTHe
CTaTUCTHUUYECKOT0 TecTa.

JeMoHCcTpanuu



Tabmuipl U cxembl: «OCHOBHble TIpHU3HAaKU >KWU3HW», «buonoruueckue
cuctembl», «CBOMCTBA >XMBOM MaTepunh», «YPOBHU OpraHu3alyyd >KUBOMU
npupogpl», «CTpoeHue >KMBOTHOM KI/IeTKW», «TKaHU >KUBOTHBIX», «CHCTeMbl
OpraHoOB Ye/IOBeUeCKOro opraHusMa», «buoreorieHos3», «buochepa», «MeTombl
W3y4eHHs >KUBOU MPUPO/IbI».

OGopyaoBanue:  jabopaTopHOoe  o0OOpyZioOBaHWe  [JIi  ITIPOBeIeHUs
HabJ/roieHn, U3MepeHUi, SKCTIePUMEHTOB.

IlpakTnueckas pabora «Vcronb30BaHWe pa3/UUHBIX METOJOB TIpU
W3yUYEHUU KUBBIX CUCTEM.

Tema 3. buosiorus KjieTku

Knetka — CTpyKTypHO-(YHKLMOHa/MbHAs eAuHMULA >kKuBoro. Mcropus
OTKphITUs Ki1eTKU. Pabotel P. I'yka, A. JleBenryka. Kinerounast Teopusi (T. I1IBaHH,
M. IHlneupeH, P. BupxoB). OCHOBHble MOJIO)KEHUSI COBPEMEHHOM KJ/IeTOUHOU
TeOpUH.

MeToapl  MOJIEKY/SIDHOM W KJAeTOYHOW  OWOMOrMM:  MHUKDPOCKOTIUS,
xpoMmarorpadus, 37eKTpodope3, MeToJ MeUeHbIX aTOMOB, AUQdepeHLaIbHOe
LleHTpU(yTrUpOBaHre, KYJbTUBUPOBaHWE KIeTOK. M3yueHue (hukcupo8aHHbIX
K/1emoK. JJIeKTpOHHasi MUKpOcKornusi. KoHgokaabHass mukpockonusi. BumanbHoe
(npudicusHeHHOe) u3yueHue KAemok.

JleMoHCTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. I1IBann, M. lllneligen, P. Bupxos, K. M.
bap.

Tabmuupl U cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBI MHUKPOCKOI»,
«VcTopus pa3BUTHS METOL0B MUKDPOCKOITUI.

Ob6opyzoBaHue: CBeTOBOM MHKDPOCKOI, MHUKpOIMperapaTbl pacTUTe/bHBIX,
JKUBOTHBIX U OaKTepHa/bHBIX KJIETOK.

IIpakTnueckasa pabora «V3yueHre MeTOJOB K/IE€TOUHOW OHWOIOTHH
(xpomaTtorpadusi, aekTpodopes3, audbddepeHIMaIbHOe 1ieHTpUbyTrUpoBaHue,
[TLIP)».

Tema 4. XumMnuyeckasi Opranusanus KJIeTKu

XVMHYeCKUA COCTaB K/IeTKA. Makpo-, MUKPO- U YJIbTPAMUKDPO3JIEMEHTHI.
Boza u eé posb Kak pacTBOpUTesisl, peareHTa, ydyacTue B CTPYKTYpPUPOBaHUU
K/IeTKH, TeTyIopery/siyd. MuHepasibHble BelllecTBa K/eTKH, uX Ouosioruueckas
poJib. POJIb KATUOHOB M aHUOHOB B KIIETKe.

OpraHuyeckue BellecTBa KJIeTKU. buosornueckue monumepsl. benku.
AMUHOKUCTOTHBIN cocTaB 6emkoB. CTPYKTypbl 6eKoBoOM MoJieKy/ibl. [TepBuuHast
CTpyKTypa Oenka, TenTHAHas CBsi3b. BTopuuYHas, TpeTHUHas, ueTBepPTUYHAas
CTpyKTypbl. [leHarypanms. CpoiictBa 0OenkoB. Knaccubukamms — 6enkos.
buonoruueckue ¢hyHKIUM 6e1KOB. IIpUOHDI.



Yrnesoabl. MoHOCaxapu/ipl, AUCaxapy/ibl, OJIMTOCaxapyuzbl U MOJIUCaXapyu/bl.
OOmmii T1aH CTpoeHUs U (PU3MKO-XMMHUUECKHe CBOMCTBA  YIJIEBO/IOB.
buonornueckrie QyHKIUU YTI€BOJOB.

Jlurmgel. T'uapodunbHO-THAPOhoOHbIe cBOMCTBA. Knaccudukarys TUImioB.
Tpurauuepusbl, ¢Gocponunuasl, BOCKH, CTepouibl. buosiornueckue QyHKUUA
muruzoB. O611re cBoiicTBa 6Mo/IorMueckux MeMbpaH — TeKyuecTb, CIIOCOOHOCTD K
CamM03aMbIKaHHI0, MMOTYTIPOHULIAEMOCTb.

HyxknerHosele kucinotel. [JHK u PHK. CrpoeHne HYK/IEMHOBBIX KHCJIOT.
Hyxkneotuapl. Tlpunuun komruieMeHTapHocTH. [IpaBuio Yapradgda. CtpykTypa
IOHK — nBoiiHasi criupaib. MecToHaxoxaeHre U 6uonoruueckue @yakumu JHK.
Bugel PHK. ®ynkiuu PHK B KieTke.

Ctpoenue mosnekynbl AT®. Makpospruueckve cBa3U B Mosiekyne ATO.
buonorunueckue dbyHkimu AT®. BoccTtaHOBIeHHbIe TIEPEHOCUMKU, UX (PYHKI[UU B
Kietke. /Ipyeue Hykneosuompucgpoccpambt (HT®). CekBenupoBanue JIHK.
MemoObl 2eHOMUKU, MPAHCKPUNMOMUKU, NPOMeOMUKU.

CrpykTypHas 6uosiorusi: buoxumudeckrie U 6uodusnyeckre MCCae0BaHUS
COCTaBa U TIPOCTPAHCTBEHHOM CTPYKTypbl Ouomonekyn. ModenuposaHue
cmpykmypbl U pyHKYull buomonexkyn u ux komniekcos. KomnbiomepHbili Ou3ativ u
opeaHuuecKull cCuHme3 6UOMO/eKy U UX HeNPUPOOHBIX AHA/N0208.

JleMoHCTpanuu

[Toptpetsr: JI. [Tonmuur, k. YorcoH, @. Kpuk, M. YunkuHc, P. @paHK/vH,
@. CsHrep, C. [Ipy3unep.

HNuarpammbl:  «PacripefieneHve XUMHUYECKUX 3/IEMEHTOB B  HEXUBOU
npupoge», «PacrpeeneHrve XMMUUeCKHX 3JIEMEHTOB B )KUBOU MIPUPOJE».

Tabmuibl U cxeMbl: «Ileproguueckass TabauIja XMMHUUYECKHUX 3/IEMEHTOBY,
«CTpoeHre MOJEKy/bl BOJbl», «BeljectBa B cocraBe opraHusMoB», «CTpoeHUe
MoJieKy/bl Oesika», «CTpYKTypbl OenKOBOM MoOmeKy/bl», «CTpoeHHe MOJIeKyT
yryieBooB», «CTpoeHWe MOJIeKyn JUNUAOB», «HyK/IenHOBble KHUCIOTBD»,
«CTtpoeHue MoneKyJsibl ATD».

OO6opyioBaHue: XUMHUYecKasl ocyia U 000py/10BaHue.

JIaboparopHas pa6ora «Ob6Hapy>xeHre OelKOB C IMOMOIIbIO KaueCTBeHHbIX
peakiun».

JlaboparopHast  pabora  «VcciegoBaHWe — HYK/IE€MHOBBIX  KHCJIOT,
BbI/|€JIEHHBIX U3 KJIeTOK Pa3/IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 QyHKIUH K/I€TKH

Tunbl K/IeTOK: SyKapuoThueckas W MpoKapuoThueckasi. CTpyKTypHO-
(byHKI[MOHA/TbHBIe 00pa30BaHMS K/TeTKH.



CTpoeHHe MPOKapHOTUUECKOM KeTKU. KiieTouHast cTeHKa OaKTepHii M apxei.
OcobeHHOCTH CTpOoeHusi TeTepoTpo(HON U aBTOTPOGHONW MPOKAPUOTHUUECKUX
KJIETOK. MecCTo 1 poJib TIPOKapyoT B OMOL[eHO3ax.

CrpoeHue 17} (yHKL[MOHUPOBaHUe 3YKapUOTUYECKON KJIeTKH.
[TnasmaTtuueckass MeMOpaHa (mia3masiemma). CTpykTypa Ijla3MaTH4eCKou
MeMOpaHbl. TpaHCTIOPT BelljeCTB uepe3 Tjla3MaTUUeCKyr0 MemMOpaHy: MaCcCUBHBIN
(muddy3us, obneruénHas AuQQy3ust), aKTUBHBIA (TTIEPBUUHBIA W BTOPUUHBIN
aKTUBHBIA TpaHcriopT). [lonymponuiiaeMocts MeMOpaHbl. PaboTa HaTpuii-
Ka/IMeBOro Hacoca. JHJOLMTO3: MUHOLUTO3, (ParonuTo3. IK301uTo3. KneTouHas
creHka. CTpyKTypa ¥ QYHKLMU K/IETOUHOW CTeHKU pacTeHui, TpuboB.

Luroruiasma. Llutosons. Llutockenet. [IBuKeHre LUTOIIa3Mbl. OpraHouzbl
KieTku. OpHoMeMOpaHHbIEe OpraHOW/bI KJIETKH: SHAOIUIa3MaTHdecKas CeTb
(BIIC), anmapart I'onba)Ky, JM30COMBI, UX CTpoeHHe U (YHKIMU. B3auMoCBsi3b
0JHOMeMOpaHHbIX OpPTraHOW/OB KieTKW. CTpoeHHe TpaHy/ISPHOTO PeTHUKyIyMa.
Mexauusm HanpaeneHus 6enaxkoe e JDIIC. CuHTe3 pacTBOpUMBIX OeskoB. CHHTE3
K/IeTOUHbIX ~ MeMOpaH. ['yagkuii  (arpaHy/sipHBIM)  3H/[OTIa3MaTHUYeCKUN
petukynym. CekpeTopHasi pyHKUus anmapata ['onbmxu. Modugukayus 6eaxkos 8
annapame I@'onbOxcu. Copmupoeka beakoe 8 annapame I oabOdicu. TpaHcmopt
BellleCTB B KJIeTKe. Bakyonm pacTuTenbHBIX KiieTOK. KieTounsii cok. Typrop.

[ToslyaBTOHOMHBIE ~ OpPraHOW/bl  KJIEeTKM:  MWUTOXOHJPUM,  TIJIaCTU/BI.
ITpoucxostcoeHue mumoxoHopuli u naacmud. Cumbuozere3 (K.C. Mepedickosckull,
JI. Mapeynuc). Ctpoenne ¥ (yHKL[MM MHUTOXOHJApUM U muiactuf. [lepBuuHsle,
BTODUUHbIE U  CJOKHble  TUIACTUbI  (DOTOCHMHTE3UPYIOIIUX  JyKapuoT.
X10pOomIacThbl, XpOMOILIACThI, IEMKOIIACThl BBICIIMX PAaCTEHUM.

HemembpaHHbie opraHouzibl KineTku CTpoeHWe W (GYHKIMM HeMeMOpaHHBIX
OpraHou/|0B KJIETKH. Pubocomsr. I1pomedicymouHble ¢punramenmsnil.
MukpodunameHTbl. AKMUHOBble MUKpoguiameHmbl. MpblllleyHble — K/IeTKU.
AKMuHO8ble KOMNOHEeHMbl HeMblWeUHblX KiemoK. Mukpotpybouku. KneTouHbiit
teHTp. CTpoeHWe U [IBIKEHWE JKTYTUKOB M pecHUYeK. MUKpOTpybouku
yuroruiasmel. LleHTpuosb. beaku, accoyuupogaHHble € MUKpoguiameHmamu u
Mukpompyboukamu. MomopHble benxu.

Slnpo. Obosouka sijpa, XxpOMaTUH, KapuoIlia3Ma, SAPBILIKA, UX CTPOeHHe U
byHKIuu. fgepHbiii Oe/IKOBbIMi MaTpUKC. [IpoCTpaHCTBEHHOe pacIio/ioyKeHre
XpOMOCOM B UWHTepa3HOM sfpe. JyXpoMamuH U 2emepoxpomMamuH. benku
XpOMaTWHa — TUCTOHBI. /J[uHamuka s0epHolU o06o0/s0uku 8 mumose. SOepHblli
mpaxcnopm.

KrneTtounble BKItoueHusi. CpaBHUTe/bHAs XapaKTepPUCTUKa K/IeTOK 3YKapuOT
(pacTuTebHOM, )KUBOTHOM, TPUOHOM).

JleMoHCcTpanuu



[ToptpeTtsl: K.C. MepexxkoBckuu, JI. Maprynuc.

Tabmupl U cxeMbl: «CTpoeHHe >5YKapUOTUUeCKOW KieTKn», «CTpoeHUe
JKUBOTHOM  K/eTKW», «CTpoeHue  pacTUTe/NbHOM  KJ/eTKW», «CTpoeHue
MUTOXOHAPUWN», «An1po», « CTpoeHre MPOKapUOTUUECKOU KJTeTKW».

Ob6opyzoBaHue: CBEeTOBOM MHKDPOCKOI, MHKPOTperapaTbl pacTUTe/bHBIX,
JKUBOTHBIX KJIETOK, MUKDOITperapaThbl OakTepruaabHbIX KIeTOK.

JlaGopaTopHass pabGora «/3yueHHe CTPOEHHMS KJIETOK pa3/UUHbIX
OpPraHUu3MOB».

ITpakTHueckas padora «l/3yueHne CBOMCTB K/I€TOUHON MeMOpaHbI».

JlaGopaTopHas pabora «VcciemoBaHve Tla3MO/M3a U Jella3Mo/ii3a B
pacTUTE/IbHBIX KJIeTKaX».

IIpakTnueckasa pab6ora  «/3yueHWe  [BWKEHUS  LUTOIUIa3Mbl B
PaCTUTE/IbHBIX KJIeTKaX».

Tema 6. OOMeH BellleCTB M NpeBpallieHHe YHEPTHH B K/IeTKe

ACCUMUTISLIVS U TUCCUMUJISILIVS — ZIB€ CTOPOHBI MeTabosii3ma. Tursl o6meHa
Bell[eCTB: aBTOTPOGMHLIA U reTepoTpodHBIM. YdUacThe KUCI0poZa B OOMEHHBIX
mpoijeccaX. OHepreThyeckoe obeciieueHWe KiieTKH: TpeBpaijeHie ATd B
0OMeHHBIX TIpoljeccaX. @PepMeHTAaTHUBHBIM XapakTep peakldid K/IeTOUHOTO
MeTabonmu3ma. @PepMeHTHI, WX CTpPOeHHWe, CBOWCTBA W MeXaHW3M [IeHCTBUSI.
KodepmenTsl. OTivursi epMeHTOB OT HeOpraHWYeCKUX KaTaJu3aTopoB. benku-
aKTHUBaTOpPbl W Oe/IKU-UHTMOUTOPBI. 3aBUCHMOCTh CKOPOCTH (hepMeHTaTHBHBIX
peakLyi OT pa3/INuHbIX (DAKTOPOB.

[lepBUuHBIM CHHTE3 OpraHUYecKWX BellecTB B KieTke. dorocuHTe3.
AHOKCU2eHHbIUl U OKCU2eHHbIll ¢pomocuHmes y 6axkmepuli. Ceemocobuparoujue
nu2meHmbl U NU2MeHMbl peaKyUuoOHHO20 YyeHmpd. PoJib X70pomniacToB B MpOLECCe
(oTtocuHTe3a. CBeToBasi U TeMHOBasi ¢da3bl. Pomoodbixarue, Cs.,, C,. u CAM-munbl
¢omocuHmesa. TlpoaykTuBHOCTb (OTOCHUHTe3a. BivssHUe pa3nuuHbIX (DAaKTOPOB
Ha CKOpOCTb (POoTOCHMHTe3a. 3HaueHue (POTOCUHTe3a.

XeMOCHUHTe3. Pa3HooOpa3ue OpraHKW3MOB-XeMOCHUHTETUKOB:
HuTpuULMpyole OakTepuu, >kene3o0akTepuu, cepobakTepry, BOJOPO/HbIE
OakTepuu. 3HaueHHe XeMOCHHTe3a.

AnHaspobHble opraHu3Mbl. Buzabl GposkeHusi. IIpoAyKTbl OpoXKeHWS U WX
WCIIO/Ib30BaHre YeloBeKOM. AHa’poOHble MHMKPOOPraHM3Mbl KaK OOBEKTHI
O6uroTexHo/I0TUU 1 BO30yauTe/ I OoJie3Hel.

AspobHbIe OpraHu3MEl. Jrarsl SHepreTUYeCKoro obmeHa.
[ToaroToBUTE/BHBIN ITar. ['TMKOMM3 — 6eCKUCIOPOIHOe paciijeryieHre T/IF0KO3bI.

buosiornueckoe okuc/aeHWe, WM KJI€TOYHOe AbixaHue. Pojib MUTOXOHAPUM B
niporjeccax 6uosiorndyeckoro okvciaeHus. L{uknnyeckue peakuyu. OKHACIUTETEHOE
dbochopuipoBanue. JOHepausi MemMOpaHHO20 2padueHma npomoHos. CuHmes



AT®: paboma npomoHHol ATd-cunma3sbl. IlpemmyiecTBa a3’pobHOro IyTH
oOMeHa BelieCTB Tepe/i aHa3pOoOHbIM. D (PheKTUBHOCTb IHEPreTUUeCcKoro oomMeHa.

JeMoHCcTpanuu

[Toptpetsr: k. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpagckuu, B. A.
OHresibrapar, I[1. Mutuesn, I'. A. 3aBap3uH.

Tabmuibl U cxembl: «DoTOCHHTE3», «DHEpreTHUecKrii 06MeH», «brUOCHHTe3
benka», «CTpoeHure ¢pepMeHTa», « XeMOCHUHTE3».

O6opy/joBaHMe: CBETOBOM MHUKPOCKOM, 00OpyZOBaHUe /sl TIPUTOTOBJIEHUS
MOCTOSIHHBIX U BPEMEHHBIX MHUKDPOIIPErapaToB.

JlabopaTtopHast pabora «lV3yueHHWe  KaTaJUTHUECKOW  AaKTHBHOCTHU
(hepMeHTOB (Ha MpyYMepe aMu/a3bl UK KaTasasbl)».

JlaGopaTopHass pabora «V3yueHne ¢epMEHTaTUBHOTO pacIilerieHHs
TepoKCr/ia BOAOPO/a B PaACTUTE/IbHBIX U )KUBOTHBIX KJIeTKaxX».

JlaGopaTopHass pabora «CpaBHeHHe TIpollecCOB  (oTocHMHTe3a W
XeMOCHHTe3a».

JIaboparopHasi paboTa «CpaBHeHuUe TPO1eCcCOB OPO’KEHUSI U [IbIXaHUSI».

Tema 7. HacneacTBeHHas HH(opManys U peajin3anus eé B KJ1eTKe

Peakijuu mMatpuuHoro cuHresa. [IpUHLMI KOMIIEMEHTADHOCTH B peakLysX
MaTpPUYHOI0 CHHTe3a. Peanusaiusi HacaeACTBeHHOW UHGopMaLiuu. ['eHeTHUeCKui
KOZ, ero cBoucTBa. TpaHckpunius — MaTpuuHbii cuHTe3 PHK. TIpuHUmmb
TPaHCKPUIILMW: KOMIUIEMEHTapHOCTb, aHTUIApa/lIe/IbHOCTh, ACUMMETPHUUYHOCTb.
CospegaHue mampuuHbix PHK 8 sykapuomuueckoti kiemke. Hekooupyrowjue PHK.

TpaHcasIus 1 eé 3Tarnbl. Yuactue TpaHcropTHeIXx PHK B 6uocuHTe3e Geska.
YcnoBus 6GuocuHTe3a Oenka. KoaupoBaHwe aMMHOKHMC/IOT. Posib pubocom B
buocuHTe3e Oenka.

CoepemeHHble npedcmasneHuss 0 cmpoeHuu 2eHog. OpraHusalys reHoma y
MPOKApUOT U 3yKapuoT. Perysisiliusi akTUBHOCTM T'€HOB y MPOKapuoT. I'uroresa
oriepoHa (®. Kakob, >K. MaHo). MoseKky/sipHble MeXaHu3mbl 3KCNpeccuu 2eHO8 Y
sykapuom. Poab xpomamuHa & pezynsyuu pabombl 2eHos. Perysiiusi 0OMeHHbIX
TMpOLIeCCOB B KieTKe. KjieTouHbI romeocTas.

Bupychl — Hek/leTouHble (hOpPMbI KU3HU M 00/TMraTHbIe Tlapa3uTbl. CTpoeHHe
TIPOCTBIX W C/IO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. XKu3HeHHbIl YUK/
AHK-codepacawjux eupycos, PHK-cooepxcawjux eupycos, 6akmepuocpazos.
Obpamuas mpaHcKpunyusi, peeepmasa, UHmMez2pasd.

BupycHble 3a60/1eBaHUs UeslOBeKa, KUBOTHBIX, pactenuii. CIT1/], COVID-
19, coumasibHbIe ¥ MeIULIMHCKHE TTPOOIeMBI.

Buoungopmamuka: uHmezpayus u aHanu3 boabwux maccugos («bigdata»)
CMpYKmypHbix 6uo102uueckux OaHHbIX. HaHomexHono2uu 8 buosno2uu u meouyuHe.
IMpoepammupyemble pyHkyuu beakos. Cnocobbl 0ocmasku aekapcms.



JleMoHCTpaLuu

[Toptpetsi: H. K. Konb1ios, /1. V1. IBaHOBCKUIA.

Tabmuubl u cxeMmbl: «buocunTes 6Genka», «['eHeTHUeCKU Kof», «Bupych»,
«bakTepuodaru».

IIpakTuueckas padora «Co3aHre Mozie/id BUPyCay.

Tema 8. JKusHeHHBIN UK/ K/I€TKH

KreTouHbl 1UK/A, ero mnepuogbl W peryasiusa. WHtepdaza v MUTO3.
Oco6eHHOCTH TIPOL[eCCOB, MPOTEKaroIX B HWHTepdase. [ToAroToBKa KIeTKH K
nenennro.  [lpecunTeTMueckuit  (MMOCTMUTOTUUECKWH), CUHTETUYECKUM U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TIePUO/Ibl UHTep(da3bI.

Martpuunsiii cuHte3 IHK — pervkaius. [lpuniune! pervvkauym JHK:
KOMIIJIEMEHTApPHOCTb,  MOJYKOHCEPBATUBHbIM  CUHTE3, aHTUIApaslie/IbHOCTb.
Mexanu3m pervivkauuu JIHK. Xpomocombl. CtpoeHue xpomMocoM. Tesomepsl U
TesoMepa3a. XPOMOCOMHBLIM Habop KIeTKu — KapuoTum. [IWIUIOuAHbIN U
rarviouiHeIi  Habopbl  XpoMocoM. ['oMosioTHuYHBIe XpOMOCOMBI.  [TosioBBIE
XPOMOCOMBI.

Henenvie kjmeTku — wmuTo3. CTafii MWUTO3a U TIPOMCXOJSAIIME B HHUX
npoueccel. Tunel MuTo3a. KaprokvHe3 U LUTOKKWHe3. buosiornueckoe 3HaueHue
MHTO3a.

Perynsaius MUTOTMYECKOro LMKIa KjaeTKW. IIporpaMmmupyemast KjieTouHas
rubesb — aroriTo3.

KnetouHoe $5/1po, XpOMOCOMBI, (YHKIMOHa/bHasi TeHOMUKA. MexaHu3mbl
npoaugepayuu, ouggepeHyuposku, cmapeHuss u 2ubeau kaemok. «LJugppoeas
Kiemka» — buouHpopmamuueckue mooeau pyHKYUOHUPOBAHUS KAEMKU.

JleMoHCTpanuu

Tabmuiel U cxembl: <« KW3HEHHBIH LUK/ KIETKH», «Muto3», «CTpoeHHe
XpoMocom», «Pervkanus JTHK».

Ob6opyzoBaHue: CBETOBOM MHUKPOCKOII, MUKpOTIperiapaThbl: «MUTO3 B K/leTKax
KOpeILLIKa JIyKa».

JlaboparopHast  pabora  «/I3yueHWe  XpOMOCOM Ha  TOTOBBIX
MUKpOIIperiapaTax».

JIaGopaTopHas pabora «HabsoeHre MUTO3a B K/IeTKaxX KOHUMKa KOpelllKa
JyKa (Ha rOTOBBIX MUKpOIperapaTax)».

Tema 9. CTpoenue u (PyHKIUH OPraHU3MOB

buosiornueckoe pa3Hoobpasue OpraHu3MOB. OJHOK/IEeTOUHBIE,
KOJIOHUA/IbHbIE, MHOTOK/IETOUHbIE OPTaHU3MBI.

Oco0eHHOCTH  CTpOEHUST U JKU3HEeATeTbHOCTH  OJHOK/IETOUHBIX
opraHvM3moB. bakTepuu, apxeM, OJHOK/JIeTOUHble TpHOBI, OJHOK/IETOUHbIE
BO/IOPOC/IH, APYTUe MPOTUCTHI. Ko/IOHWaIbHbIe OPraHU3MBl.



B3avMoCBSi3b uyacTel MHOTOK/IETOYHOTO OpraHu3Ma. TKaHW, OpraHbl WU
cucTemsbl opraHoB. OpraHusMm Kak efjuHoe Liesoe. ['omeocras.

Tkanu pacteHuit. Tumbl pacTUTeNbHBIX TKaHel: oOpa3oBaresbHas,
TIOKPOBHasi, TPOBOJSILAsi, OCHOBHas, MexaHWueckasi. Oco0eHHOCTU CTpOeHwus,
(yHKLMI U pacroioKeHusi TKaHel B OpraHax pacTeHU.

TKaHU >KUBOTHBIX M 4esiOBeKa. TUIbl )KMBOTHBIX TKaHEW: 3IUTe/Ha/bHas,
CoeIMHUTe/IbHAs, MbIllleuyHasi, HepBHasi. Oco0eHHOCTU CTpoeHus, (YHKUUNA U
pacroJio’KeHUs TKaHel B OpraHax XKUBOTHBIX U YesI0BeKa.

Opranel. BeretaTvBHbIE M TeHepaTHMBHbIe OpraHbl pacTeHuWd. OpraHbl U
CUCTeMbl OPraHOB JKUBOTHBIX U UesioBeKa. PyHKIIMM OPraHOB U CUCTEeM OpPraHoB.

Ornopa Tena opraHu3moB. Kapkac pacreHuii. CkeneTbl OJHOK/IETOUYHBIX U
MHOT'OK/JIETOUHBIX >KUBOTHBIX. HapykHbli W BHYTpeHHUM ckeneT. CTpoeHUe U
TUIBI COeIUHEeHUST KOCTeH.

[JBwkeHve  opraHusMoB. [IBW)KeHVWe  OJHOKJIETOYHBIX  OpPraHW3MOB:
amébouniHoe, KT'YTUKOBOe, pecHUUHoe. [IBU)KeHHe MHOT'OK/IeTOUHBIX DaCTeHUi:
TPONMU3Mbl M HACTUW. [IBW)KEHHWe MHOTOKJ/IETOUHbIX >XMBOTHBIX M UeJIOBEKa:
MbIllleyHas cuctema. Pediekc. CKenleTHbIe MBIIIIBI U UX paboTa.

[Iutanue opranusmoB. [lorsomeHnve BoOAbL, YIVIEKUC/IOIO rasa WU
MUHepabHbIX BelleCTB pacTeHUsMU. lIuraHue >XKUBOTHBIX. BHyTpUIIO/I0CTHOE U
BHYTPUKJ/IETOUHOe mnulleBapeHye. [luraHue IO3BOHOYHBIX >XUBOTHBIX. OTAesibl
MYILLeBapUTE/IbHOTO TpakTa. [luineBapuTesibHble >Kesesbl. [IuiieBapuTenbHas
CUCTeMa 4yesloBeKa.

IbixaHve opraHu3moB. [pixaHue pacteHul. [IpixaHue >XUBOTHbIX. [Juddysus
ra3oB uepe3 MOBEPXHOCTH KieTKU. KoxKHoe fbixaHue. [IpixaTe/ibHasi TIOBePXHOCTh.
’KabepHoe 1 érouHoe fbixaHve. [IpixaHue MO3BOHOUHBIX KUBOTHBIX U UesioBeKa.
OBOJIIOLIJMOHHOE ~ YCJIO)KHEHWe CTPOeHUs] JIETKUX I[103BOHOUHBIX >KMBOTHBIX.
[pixaTtenbHass cUcTeMa uesioBeKa. MexXaHU3M BeHTWIALMM JIETKUX Yy NOTUL U
MJIEKOTTATAIOUX. Perysius AbixaHus. JIpixarenbHbie 00BEMBI.

TpaHCIIOpPT BelLleCTB y OPraHM3MOB. TpaHCIIOPTHbIE CHUCTEMbl paCTeHWM.
TpaHcrnopT Bell[eCTB y JKUBOTHbIX. KpoBeHOCHass cucrema U €€ Oprassbl.
KpoBeHocHasi cucTeMa II03BOHOUHBIX JKUBOTHBIX U 4esioBeka. Ceppue,
KDOBEHOCHble COCyJbl U KpoBb. Kpyru KpoBooOpailleHHsi. IBOJIIOLIMOHHBIE
YCJIO)KHEHHSI CTPOeHHsI KPOBEHOCHOM CHUCTeMbl TTI03BOHOUYHBIX XKMBOTHBIX. PaboTa
cepALia U e€ perysisaLus.

Beienenrie y opraHu3moB. BeizeneHve y pacteHui. BeigeneHue y
JKUBOTHBIX. (CoOKpaTuTe/ibHble Bakyo/au. OprasHbl BblgeseHUs. DuibTpaLys,
cekpelisi 1 obpaTHOe BcachlBaHWe KaK MeXaHW3Mbl PabOThl OpPraHOB BbiZie/IeHUS.
CB$13b IMOJIOCTH TeJla C KPOBEHOCHOU U BBIZIEJIUTE/IbHOU crucTeMamMu. BrineneHue y



MO03BOHOYHBIX >XUBOTHBIX U uesioBeKa. [Touku. CTpoeHWe U (PYHKI[MOHUPOBaHUE
He(poHa. Obpa3oBaHKe MOUM Y UeslOBeKa.

3amyra y OpraHusMoB. 3aljura y OJHOKJ/IeTOYHBbIX OpraHu3moB. CIIOpbI
OakTepuii ¥ I[MCTBI TPOCTEUIMX. 3alfUTa y MHOTOK/JIETOYHBIX DPACTeHHUH.
Kyturkyna. CpencrBa maCCMBHOM ¥ XMMHAUYECKOU 3alUThl. DUTOHLU/BI.

3alura y MHOIOK/IeTOYHBIX JKUBOTHBIX. [IOKpPOBBI U UX TMPOU3BOJHBIE.
3ammTa opraHu3Ma OT 6osesHeil. IMMyHHasi cucTema uejioBeka. KneTouHblii u
TyMOpa/IbHbId UMMYHUTET. BpOXKAEHHBIM U TPUOOPeTEHHBIN CcrieruduuecKuil
MMMYHUTET. Teopusi KJIOHaIbHO-CeneKTUBHOro ummyHurera (I1. Opmux, ®. M.
bepnet, C. ToHerasa). BocranuTtenbHble 0TBeTbl OPraHU3MOB. Posib BPOXKEHHOTO
MMMYHUTeTa B Pa3BUTHM CUCTeMHBIX 3a00/ieBaHUM.

PasgpaxvumMocTe U perynsauuss |y  OpraHusMoB. PasgpaxumocTte y
OJHOK/IETOUHBIX OpraHU3MOB. TakcuCbl. Pa3fgpakuMoCcTb U peryaanus  y
pacTeHnd. POCTOBBIe BelljeCcTBa U UX 3HAUEHUe.

HepBHasi cucreMa U pedieKTOpHas peryJssiliys y >KUMBOTHbIX. HepBHast
cucTemMa U eé OTZesbl. DBOIOLMOHHOE YCI0KHEHWe CTPOEeHUs] HEPBHOW CHCTeMbl
y JKUBOTHBIX. OTZenbl TOJ0BHOIO MO3ra MO3BOHOUHBIX JKMBOTHBIX. Pediekc u
peduiekTopHas fyra. be3ycnoBHbIe U yC/I0BHbIE peqUIeKChl.

['ymopasnbHasg peryssnus U SHIOKPUHHAS CHCTEMa >XKUBOTHBIX U 4YesIOBeKa.
Kenespl 3HJOKPDMHHOW CHUCTeMbl M WX TOPMOHBI. [leliCTBMe T'OPMOHOB.
B3auMOoCBsI3b HEpBHOM M SHJOKPUHHOU CcHCTeM. ['WroTtanamo-runogusapHas
cucTema.

JeMoHCcTpanuu

[Toptper: . I1. I1aBnoB.

Tabmuipl U cxembl: «OAHOK/IETOUHBbIE BOJOPOCTN», «MHOIOK/IeTOUHBIE
BoZopocn», «bakrepum», «[Ipocreiire», «OpraHbl LIBETKOBBIX pPacCTEHHUI»,
«CHCTeMbl OpPraHOB II03BOHOUHBIX JKUBOTHBIX», «BHYTpeHHee CTpoOeHue
HaCceKOMbIX», «TKaHU pacTeHMil», «KopHeBble cucTeMbl», «CTpoeHHe CTeOmsI»,
«CTpoeHue JIMCTOBOM IIACTUHKW», «TKaHM >XUMBOTHBIX», «CKeJjieT uejioBeKa»,
«[InmeBapurensHas cucrtema», «KpoBeHOCHass cucreMa», «/lbIxaTesbHas
cucteMa», «HepBHag  cucrema», «Koxa», «MpblllleuHas  cucTeMar,
«BblgenurenibHass cUCTeMa», «OHAOKPUHHAas cucTtema», «(CTpoeHHe MBbILILbI»,
«ImmyHuTeT»,  «KuiieuHoronoctHeie», «CxemMa  MOWUTaHUSI  paCTeHUW»,
«KpoBeHOCHBIe CUCTeMbl II03BOHOYHBLIX JKUBOTHBIX», «(CTpoeHue TIUJpbI»,
«CTpoeHue maHapun», «BHYTpeHHee CTpoeHUe [0XKAeBOro uepssi», «HepBHas
cucrema pbib», «HepBHasi cuctema fsrymikh», «HepBHas — cucrtema
rnpecMblkarommxcsa», «HepBHasa  cucrema  nTulp», «HepBHag — cuctema
MJIeKOIUTaroI[X», «HepBHasi ccTema uesioBeKa», «Pediiekc».



Ob6opyzoBaHue: CBeTOBOM MHKPOCKOI, MUKpOIIperapaThl OJHOK/IeTOUHBIX
OpPraHW3MOB, MHKpOTperapaTbl TKaHeM, paKOBHUHbI MOJITFOCKOB, KOJUIEKI[UH
HaCeKOMBIX, WIJIOKOXKUX, JKUBbIE 3K3eMIUIIPhl KOMHATHBIX pacTeHWH, repbapuu
pacTeHWi pa3HbIX OT/IeJIOB, BJ/l@KHble TIperiapaThl >KUBOTHBIX, CKeJeThbl
MO3BOHOYHBIX, KOJIJIEKI[UM OeCri03BOHOUHBIX JKMBOTHBIX, CKeJeT uejoBeKa,
obopyioBaHue [i/1s1 IeMOHCTPAL[MU TTOUYBEHHOTO Y BO3/YILIIHOTO MUTaHKUsI PACTeHHUH,
pacireryieHust Kpaxmasa v 6esikoB 1o, ielicTBHeM (epMeHTOB, 000pyZOBaHUe IS
JIeMOHCTPALIUU OTbITOB T10 W3MepPeHUI0 XKU3HEeHHON EMKOCTU JIETKUX, MeXaHU3Ma
JIbIXaTe/bHbIX JBWKEHWH, MO/Ie/Ti TOJIOBHOTO MO3ra pa3/InyHbIX XKUBOTHBIX.

JIaboparopHasi padoTa «lI3yueHre TKaHel pacTeHUI».

JlaboparopHasi padoTta «/3yueHue TKaHel KUBOTHBIX».

JIaGopaTopHas padora «li3yueHre OpraHoB I[BETKOBOTO PaCTEHUSI».

Tema 10. Pa3mMHoO)XeHHe U pa3BUTHE OPraHU3MOB

®opmbl pa3MHOKEHHWs] OpPraHu3MOB: Oecriosioe (BK/IOuUasi BereTaTWBHOE) U
rnosioBoe. Buael  6ecriosioro  pa3MHOXKEHUS:  TIOYKOBaHUe,  CIIOPYJISILIUS,
(bparmeHTaLusi, KJIOHUPOBAHUE.

[TonoBoe pa3MHOkeHUe. [losoBbie KaeTKW, WM rametbl. Melio3. Craauu
Mmerio3a. [loBegeHre xpomocoM B Mero3e. KpoccrHrosep. buosiornueckuii CMbIC/T
Melio3a W TIOJIOBOTO Tiporiecca. Meilo3 W ero MecTo B >KU3HEHHOM I[UKJie
OpPraHU3MOB.

[TpenzapojbiiiieBoe pa3BuTHe. ['aMeToreHe3 y >KUBOTHBIX. [10/10BbIe »Kesie3bl.
O6pa3oBaHue U pa3BUTHe MOJIOBBIX KaeToK. CriepmaroreHe3 u ooreHe3. CTpoeHue
TOJIOBBIX KJIETOK.

OmsiofoTBOpeHre U SMOpHOHANbHOE pa3BUTHE JKUBOTHBIX. CriocoObl
OTJIOJJOTBOPEHUSI: Hapy>KHOe, BHyTpeHHee. [lapTeHoreHes.

VuauBUyanbHOe pa3BUTHE OPraHW3MOB (OHTOTeHe3). DMOPHO/IOrus — HayKa
O pa3BUTHM OpPraHu3MoB. MopgoeeHe3 — 00Ha u3 21aeHbix npobiem 3mMbpuoso2uU.
KoHyenyuss mopcpoeeHos u modeau mopgpozeHe3a. Cramuy >MOpUoTeHe3a
JKUBOTHbIX (Ha nmpumepe jarymiku). [Jpobnenwe. Tumbl  ApobaeHUs.
JemepmuHuposaHHoe U HeOepMUHUPOBAHHOe OpobseHue. bBaacmyna, munbl
6nacmyn. OcobeHHOCTH [poOeHUss MIEKOMUTAIOU[UX. 3apo/IblilieBbie JTUCTKH
(racTpyJsisiuyst). 3aK/aa/ika OpraHOB M TKaHel U3 3apo/IbIIIeBbIX TUCTKOB. B3auMHoe
B/MSTHUME YacTell pa3BUBAIOIIEroCs 3apojbiiia (3MOpUOHaNbHAs WHAYKLIMS).
3akiafka TMJlaHa CTPOEHUS JKMBOTHOTO KaK pe3y/bTaT HepapXUyecKrux
B3aMIMOJIEMICTBUM TeHOB. BimsiHMe Ha 3MOpPHOHA/IBLHOE pa3BUTHE pa3/TMUHBIX
(haKTOPOB OKPY’KaroIlier Cpe/ibl.

Poct u pa3BuTHe >KMBOTHBIX. [locTaMOpHOHa/MbHBIA mMepuos. IIpsmoe u
HemipsiMoe pa3BuTHe. Pa3BuThe ¢ wmeTamopdo3oM y 0ecrno3BOHOUHBIX U
M03BOHOYHBIX JKUBOTHBIX. bBuosiornueckoe 3HaueHWe TIPIMOTO W HENpsSMOTo



pa3sBUTUSA, UX paclpocTpaHeHue B Ipupofe. Turbl pocta >KUBOTHBIX. DaKTOPBI
perymsiijuy pocTa >XKUBOTHBIX U YesioBeKa. CTaZiuu TTOCTIMOPHOHATBHOTO pa3BUTHS
y ’KUBOTHBIX U yesioBeKa. [Teprozibl oHTOreHe3a uesioBeka. CTapeHUe U CMepThb Kak
buonornueckuie MpoIeCChl.

Pa3mHOXeHHWe U pa3BuThe pacteHui. ['ametodut u cropodur. Melio3 B
JKU3HeHHOM 1MK/ie pacteHuil. OOpa3oBaHWe criop B Tipoljecce Meio3a.
'ametorenes y pacreHuid. OruiofOTBOpEHME U pa3BUTHE PaCTUTETbHBIX
opraHu3MoB. [IBoliHOe OT/IO/OTBOPEHHE Y I[BETKOBBIX pacTeHuil. O6pa3oBaHue U
pa3sBUTHE CeMEeHU.

MexaHW3MBbI perysiii OHTOTeHe3a Y PaCTeHUU U )KUBOTHBIX.

JleMoHCTpanuu

[Toprpertsl: C. I'. HaBamuH, X. [IIneman.

Tabmuubl U cxembl: «BereraTuBHOe pa3MHOKeHUe», «Tumbl 6ecrosoro
pa3sMHOKeHUus1», «Pa3sMHOXeHue X/1aMUJOMOHaAbl», «Pa3MHOKeHUe 3BIJIeHbI»,
«Pa3mMHOXeHHe TUApbD», «Meno3», «XpoMOCOMbI», «I'ameToreHes», «CTpoeHue
SULIEK/IeTKM U criepMaTo30u/ja», «OCHOBHBIE CTaZiluM OHTOreHe3a», «[Ipsmoe u
HernpsiMoe pa3BUTUe», «Pa3BuTue MalCKoro >xyka», «Pa3Butue capaHum»,
«PasButme nArymku», «/IBoMHOe OIIOJOTBOPEHHE Yy LIBETKOBBIX pPAaCTEHUN»,
«CTpoeHMe CeMsIH OJHOZOJIbHBIX U ABYZAOJIbHBIX pacTeHUM», «KU3HEHHbIN LUK/
MOPCKOM  KamyCTbl», «JKU3HEHHbIM LUKA Mxa», «KU3HEHHbIM LUK
MaropoTHUKa», «’ KW3HeHHbIN LUK/ COCHBI».

O6opyoBaHMe: CBETOBOM MMKDPOCKOI, MHKpOTIperiapaThl SHIEKIeTOK |
CIIepMaTo30u/10B, Mojieb «LIMKI pa3BUTHS JSTYIIKW».

JIaGopaTopHas pabora «lI3yueHre CTpOeHUs TOJIOBBIX K/IETOK Ha TOTOBBIX
MUKpOIIperaparax».

IIpakTHueckasa padora «BbisiBeHHe TPU3HAKOB CXOJCTBA 3apOZbIIIeH
TO3BOHOYHBIX KUBOTHBIX».

JlaboparopHast paGora «CTpoeHHe OpraHoB pPa3MHOKEHHS BBICIIMX
pacTeHu».

Tema 11. I'eHeTMKa — Hayka 0 HAC/JIeJCTBEHHOCTH U H3MEHUYHUBOCTH
OpraHu3MoB

VcTopusi CTAaHOB/IEHWSI W Pa3BUTHSI TeHETHMKHW KaK Hayku. Paboter T
Menpens, I'. ne ®@pusa, T. MopraHa. Posib oTeueCTBeHHbIX YUYEHBIX B pPa3BUTHUU
reHeTukd. Pabotel H. K. KosbijoBa, H. Y. BaBunora, A. H. Beno3epckoro, I'. /1.
Kaprieuenko, FO. A. ®unmunuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHbIe TeHeThUUeCKUe TMOHATHUS U CUMBOJIbL. ['OMOJIOTMYHbBIE XPOMOCOMBI,
ajuie/ibHble TeHbl, aJbTeDHAaTUBHbIE TPU3HAKU, [JOMHWHAHTHBIA U peLieCCUBHBIN
MIpU3HaK, TOMO3UT0Ta, TeTePO3UroTa, YUCTast JIMHUS, TUOPU/IbI, TeHOTHII, (DeHOTHIT.



OcCHOBHble ~ MeTO/bl  TeHeTUKW: TUOPU0/IOTUYeCKUH,  LIUTOJIOTUYeCKHUH,
MOJIEKY/ISIPHO-TeHeTUUeCKUU.

JeMoHCcTpanuu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopras, H. K. Konbsros, H. 1.
Basunos, A. H. Benosepckuu, I'. [I. Kapneuenko, FO. A. ®wmmnuenko, H. B.
Tumodeen-PecoBckuii.

TabsuIel ¥ cXeMbl: «MeTo/Ibl TeHEeTUKH», «CXeMbl CKPel[UBaHUs».

JlaGopaTopHass pabora «/Ipo3odurna Kak OOBEKT TeHeTHYeCKHX

HCC/e/IOBaHUI».
Tema 12. 3aKOHOMEpPHOCTH HAC/Ie/[CTBEHHOCTH
MoHorubpugHoe ckpeiyBaHue. [lepBblii 3akoH MeHzens — 3aKOH

eHOOOpa3usi TMOPUOB MEepPBOro MoKoJieHus. [IpaBuio foMUHUPOBaHUs. BTopoii
3aKOH MeHziesi1 — 3aKOH pacljellyieHuss IpU3HAKOoB. llWTosiornyeckye OCHOBBI
MOHOTHMOPUIHOTO CKpellBaHusl. ['UroTe3a uucToTh raMer.

AHanusupyolee cKpeluBaHue. IIpoMeKyTOUHBIM XapakTep Hac/e[0BaHusl.
Pacierniyienure npyu3HakoB IPY HEIIOJIHOM JOMUHUPOBaHUMU.

NurubpunHoe ckpeijuBaHue. TpeTuil 3akoH MeH/jenist — 3aKOH HE3aBUCHUMOT0
Hac/leoBaHUs — IIPU3HAKOB. Llutonornuecke  OCHOBBI  AUTHOPUIHOTO
CKpeLBaHUSl.

CuerieHHOe Hacsie/joBaHre Tipu3HakoB. Pabotel T. Moprana. CiierieHHOe
Hac/les0BaHUe TeHOB, HapyllleHue CLeI/IeHUs MeXIy reHaMu. XpOoMOCOMHast
Teopus HaC/1e,CTBeHHOCTH.

I'eneTrka nosia. XpoOMOCOMHBIM MeXaHU3M OIpeJie/ieHus 1oJa. AyToCOMbI U
TI0JIOBBIE  XPOMOCOMBI. I'OMOrameTHblli U reTeporameTHbld 1oJi. ['eHeTHMyeckast
CTPYKTYypa I10JIOBbIX XpomMocoM. HacsieqoBaHue Npr3HAKOB, CLIeIJIEHHBIX C TT0JIOM.

['eHOTHUIT KaK 1je/I0CTHas cucteMa. [1neroTponust — MHOXKECTBEHHOE JIeiCTBHE
reHa. MHOXeCTBeHHbIM asuiesu3M. B3anMogelncTBre Heaslle/IbHbIX TE€HOB.
KowmriiementapHocTts. Onucras. [Tonmumepus.

['eHeTHUeCKUM KOHTPOJ/Ib pa3BUTUSl PaCTeHUW, >KMBOTHBIX U UejiOBeKa, a
TaKKe (PU3MOJIOTMUECKUX TMPOLECCOB, TMOBEJEHUS U KOTHUTHMBHBIX (YHKLIWU.
[eHeTUUECKME MeXaHW3MbI CHUMOMOTeHe3a, MeXaHU3Mbl B3aUMOJENCTBHUSI «XO3SIMH
— TapasvT» U «XO035MH — MHUKpOOWOM». ['eHeTHuecKue acIieKTbl KOHTPOJISI M
V3MeHeHHs1 Hac/le,CTBeHHOW MH(OpMaLMy B TIOKOJIEHUSIX K/IETOK U OPraHU3MOB.

JleMoHCTpanuu

[Toptpertsl: I'. Menpens, T. Mopras.

Tabmuibl u cxembl: «[lepBbiii U BTOpOi 3aKOHBI MeH[ienisi», «TpeTuii 3aKoH
Menpens», «AHanusupymoljee CKpelluBaHue», «HemosHoe [JoMHUHMpOBaHUE»,
«CLeryieHHOe Hac/jeJoBaHUe IIPU3HAKOB Yy [Ap030Quibl», «['eHeTHKa Ios1a»,



«Kapuotun uenoBeka», «Kapuotun apo3odunb», «KapuoTun —OTULBD»,
«MHOXXeCTBEeHHBIH a/lien3mM», «B3auMoiecTBIe TeHOBY.

Ob6opyzoBaHue: Mojenb /s JeMOHCTpPAalMM 3aKOHOB eAMHO0Opa3sus
ruOpuioB TIePBOr0 TIIOKOJIEHWs U paciieriyieHWss TPU3HAKOB, MOJeTb IS
JIeMOHCTpALIUM 3aKOHAa He3aBHCHMMOI'O Hac/je[oBaHUsl TIPU3HAKOB, MOjeb AJis
JIeMOHCTPALIUM CLeTJIEHHOTO Hac/ae[0BaHUsI TMPU3HAKOB, CBETOBOM MMKPOCKOT,
MUKpornpenapar: «/lpo3ogua».

IIpakTHuyeckasa pabora «/3yueHHWe pe3y/lbTaTOB MOHOTHOPHUIHOTO
CKpellUBaHus y Ap030GhUbD».

IIpakTnueckasas  pabora  «/I3yueHue  pe3ynbTaTOB  AUTHOPHUIHOTO
CKpell[MBaHUs y AP030(PUIbl».

Tema 13. 3aKk0HOMepHOCTH U3MEHYUBOCTH

B3auMogeiicTBue reHOTWNa U cpefibl Mpu GopMUpoBaHUU (DeHOTHTIIA.
M3MeHUMBOCTb TMPH3HAKOB. KauecTBeHHble U KOJIMUECTBEHHbIe TIPU3HAKU. Buzbi
VM3MEeHUYMBOCTU: HeHac/ieJCTBeHHast U Hac/e[iCTBEHHasI.

MoaudukaiioHHass W3MeHUMBOCTb. Ponbk cpeabl B (hpopMHUpOBaHUH
MOAU(UKAIIMOHHON M3MeHUMBOCTH. HopMa peakijuy mpu3Haka. BapualjuoHHbIN
psia U BapualoHHas KpuBasi (B. MoranHcen). CBoiicTBa MoAu(bUKaI[MOHHOM
WM3MEeHUYUBOCTH.

['eHoTHINIMUECKas M3MeHUUBOCTb. CBOKCTBA T€HOTUITMUYECKOM U3MEHUMBOCTH.
Bu/pI reHOTUITHUECKOM W3MEHUMBOCTHA: KOMOMHATUBHAS], MyTal[HOHHAsI.

KombOuHaTBHasg W3MEHUYMBOCTb. Mel03 U TOJI0BOM MpoIlecC — OCHOBa
KOMOWHATUBHON M3MeHUMBOCTH. Po/b KOMOMHATHBHON M3ME@HUMBOCTH B CO3/IaHUN
reHeTUYeCKOTo pa3HooOpa3usi B Tpe/iesiax OJHOTO BU/Ia.

MyTalMoHHasg W3MEHUMBOCTb. Buabl MyTalyi: TeHHble, XPOMOCOMHBIE,
reHoMHble. CriOHTaHHble W  WHAYIL[MDOBaHHble  MyTalluM. SlfepHble U
[UTOT1Ia3MaTHyeckie MyTaiuyd. CoMaTthueckve U MOJOBble MyTalydd. [IpuunHbI
BO3HUKHOBEHHsI MyTal[uii. MyTareHbl W UWX B/WsSHUE HAa OpPraHU3MBbL.
3aKOHOMEpPHOCTU MYTAl[MOHHOI0 Tipoliecca. 3aKOH T'OMOJIOTUYECKHX psiJOB B
Hacse/cTBeHHOM u3MeHurMBocTU (H.U. BaBunoB). BHesiiepHasi U3MeHUUBOCTh U
HacCJ1eJCTBEHHOCTh.

OnuzeHemuka U 3NU2EHOMUKA, pOAb 3SNU2eHemuyeckux (pakmopos 8
Hac/1e008aHUU U U3MeHUUBoCmMuU (heHomunuyeckux npu3HaKkos y Op2aHu3Mos.

JleMoHCTpanuu

[Toptpets!: I'. ne ®pus, B. MoranHcen, H. 1. Basunos.

Tabmuiel U cxXembl: «Buabl HW3MeHUMBOCTH», «MoaubHKalOHHAS
U3MEHUHBOCTbY, «KombuHaTUBHAsA U3MEHUMBOCTbY, «Melo3»,
«OrtojoTBOpeHHe», «I'eHeTHUeCKUe 3a00/1eBaHUs UeloBeKa», « BUabl MyTammiiy.



Ob6opyznoBaHue: XUBble W repbapHble 3K3eMIUISIPbl KOMHATHBIX pacTeHWUH,
PUCYHKU ((poTorpadum) )KMBOTHBIX C Pa3/TMYHbIMUA BUIaMU U3MEHUYMBOCTH.

JIabopaTopHas pab6ora «VccnenoBanue 3aKOHOMEpPHOCTeH
MOJU(PUKAIIMOHHOM U3MeHUMBOCTU. [locTpoeHue Bapual[MOHHOTO psfa U
BapUaLlMOHHOW KPUBOW».

IIpakTuueckasas pabora «MyTaiuu y JApo3odwisl  (Ha TOTOBBIX
MUKpOIpernaparax)».

Tema 14. I'eneTuka yesi0BeKa

Kapuotun yesnoBeka. MexayHapoAHasi mporpaMmma MCC/IelOBaHUsI TeHOMa
yesioBeka. MeToApl  M3yueHHWs TeHeTHKM  UejlOBeKa: TeHeaJornyecKui,
O/IM3HELIOBbIH, LIUTOreHeTHUe CKUH, MOMYISILUOHHO-CTaTUCTUYECKUM,
MOJIEKY/ISIPHO-T€eHeTUYeCKUU. CoBpeMeHHOe orpejie/ieHUe reHOTUIA:
MO/THOTEHOMHO€E CeKBEHHWPOBaHWe, TeHOTUIMUPOBAHWE, B TOM UYUCJ/Ie C TTOMOIIIbIO
[MLIP-ananu3a. HacnencTBeHHbIe 3aboeBaHus uenioBeka. ['eHHbIe 1 XDOMOCOMHbIe
bone3Hu uyenoBeka. bosie3sHW C Hac/e[CTBEHHOM TIpeJpacrioyioKeHHOCThIO.
3HaueHUe MeJULIMHCKOW TeHeTUKU B Mpe/IoTBpallleHUU U JIeYeHUHU TeHeTU4eCKUX
3abosieBaHuil uenioBeKa. MeaUKo-TeHeTHUeCKOe KOHCY/IbTHpoBaHue. CTBOJIOBbIE
K/IeTKU. [IoHSITHe «reHeTUUeCcKoro rpysa». JTUUeCcKre acreKTbl UCCAe[JOBaHUU B
00/1acTy pe/lakTHPOBaHUSI TfeHOMa M CTBOJIOBBIX KJ/IETOK.

'eHeTrueckre (akTOpbl TIOBBLILLIEHHONM YYyBCTBUTEJBHOCTH YeJiOBeKa K
(bU3MUeCKOMY U XMMHUUECKOMY 3arpsi3HeHUI0 OKpYy»Katollleld cpefbl. ['eHeTHUecKast
Mpe/pacroyioKeHHOCTh Ue/ioBeKa K MaToJIOTUSIM.

JeMoHCcTpanuu

Tabnuipl U cxembl: «KapuoTun uenoBeka», «MeTO/Abl U3yueHHs] TeHeTUKU
yesioBeKa», «['eHeTHUeckue 3a00/ieBaHUs UeI0BeKa».

IIpakTHueckas padora «CocTaB/ieHre U aHaJIU3 POJOCIOBHOM».

Tema 15. Cetekijusi OpraHu3MoB

[omecTUKalss W CeJieKUWs. 3apoXKAeHWe CeleKLUH W JIOMeCTUKALUK.
Yuyenne H. . BaBwioBa o0 IleHTpax TIIPOMCXOXKIeHHWS U MHOTroo0Opasus
KYJIbTYPHBIX pacTeHud. Posib celleKlMU B CO3[@HUM COPTOB pPacTeHUM U TOPOJ
KUBOTHBIX. CoOpT, mnopoAa, IITaMM. 3aKOH TOMOJIOTUUECKUX PpSOB B
Hac/ieACTBeHHOM u3MeHuumBocTM H. W. BaBuioBa, ero 3HaueHue [jisi
CeJIeKLIMOHHOW PabOTHI.

MeToabl CeneKIMOHHOM paboThl. VCKycCTBeHHBIM OTOOp: MacCCOBBIM U
VH/IUBU/Y a/IbHBIN. OTanbl  KOMOWHAIIMOHHOW  cejleKiyd.  VIcribITaHue
TIPOM3BOUTE/Iel TI0 TOTOMCTBY. OTOOp MO TEHOTHNY C TIOMOIIbIO OI[eHKU
(heHOTHITA TTOTOMCTBA ¥ OTOOP I10 TEHOTUITY C IoMoIIbi0 aHamm3a JHK.

WcKycCTBeHHbIE ~ MyTareHe3  Kak  MeTOJ,  CeJeKIJMOHHOW  paboThl.
PagyalivoHHbI ¥ XUMUUECKUM MyTareHe3 KaKk UCTOYHUK MyTalui Y Ky/JIbTYPHBIX



¢opm opraHusmMoB. lcrosib3oBaHME TEHOMHOIO peJaKTUPOBaHUSI W METO/I0B
pekoMmbuHaHTHBIX JJHK 17151 momyyeHUst KICXOJHOTO MaTepuasa AJisi CeeKIUU.

[TonyyeHue TIOJTUTLJIONU/IOB. BuyTpuBumoBas rubpuan3arys.
BIM3KopoACTBEHHOe  CKpellliBaHWe, WM  WHOpuauHT.  HepopgcTBeHHOE
CKpell[iBaHHe, WaM ayTopuauHr. ['eTepo3uc U ero mpuurHbL. Vcmonb3oBaHue
rerepo3uca B cenekiuu. OTpanéHHas rubpuausanus. [IpeogoneHue OGecriiofnus
ME>KBUJIOBbIX TUOPUIOB. [lOCTIKEHUS CeNeKIMU PACTeHUM U XKUBOTHBIX. «3e1éHast
pesooyusi».

CoxpaHeHre U U3ydyeHHe reHeTUUeCKUX PeCypCOB Ky/IbTYPHBIX pacTeHUM U
WX [UKUX PpOAWYeN i CO3[jaHusi HOBBIX COPTOB W  TUOpHUOB
CeIbCKOXO3SMCTBEHHBIX ~ Ky/AbTyp. M3yueHue, coxpaHeHue u ynpaeaeHue
2eHemu4eCKUMU pecypcamu Ce/bCKOXO03AUCMBEHHbIX U NPOMbICA08bIX HCUBOMHbIX
8 Ue/six y/AyulleHus Cyujecmayowux u co30aHusi Ho8bIX NOPOO, AUHUL U KPOCCO8, 8
moMm uyuc/ie C NpuMeHeHUeM COBPEeMEHHbIX MemoO008 HAyUHbIX UCC/Ae008aHUll,
nepeoosbix udell U NepCneKMueHbIX MexHoA02Ull.

JeMoHCcTpanuu

[Toprpersl: H. M. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, II. II.
JlykbsineHko, b. JI. Acraypos, H. bopnoyr, [I. K. bessies.

Tabsuiiel u cxembl: «L[eHTPbI IPOMCXOXKAEHNST 1 MHOT000pa3us Ky/IbTYPHbIX
pacTeHu», «3aKOH TOMOJIOTUUECKUX PSZIOB B HacC/le[CTBeHHOU U3MEeHUUBOCTH»,
«MeTo/pl cenekiun», «OTnanéHHas rubpuan3anus», «MyTareHes».

JIaGopaTopHasi padora «/I3yueHre COPTOB Ky/JbTYPHBIX PACTEHHI U TIOPOJ
JIOMAILIHHAX YKUBOTHBIX».

JlaboparopHasi padoTa «lI3yueHre METO/IOB CeNeKLUA PaCTeHUI».

IMTpakTuuyeckas padora «IIpyBMBKa pacTeHHU».

IKcKypcusi «OCHOBHble MeETO/Ibl U [OCTV)KEHUSI CeJIeKI[MM pacTeHu u
JKABOTHBIX (Ha CeJIeKL[IOHHYIO CTaHLIUIO, IJIeMeHHYHO bepmy,
COPTOUMCITBITaTeIbHBI  yUaCTOK, B TeIJIMUHOEe XO035HCTBO, B JlabopaTopuio
arpOyHMBEpCUTETA UM HAYUHOTO LIEHTPA)».

Tema 16. BUOTeXHO/IOTUS U CHHTEeTHYECKAs 0MO0/I0rust

OOBeKTbI, HUCMONb3yeMble B OWOTEXHO/IOTUM, — K/IETOUHble W TKAHEBbIe
KYJIbTYDBI, MUKPOOPTraHU3MBbl, UX XapakTepuCTHUKa. TpagvLiioHHas
buoTtexHosiorus:  xjebomeueHue, TOMy4YeHHe KHC/IOMOJIOUHBIX — TIPOAYKTOB,
BUHOZenve. Mukpobuosornueckuii cuHTe3. OOBbeKTbl MHUKPOOMOJIOTUUECKUX
TexXHonmorui. [Tpor3Bo/cTBO 6enKa, aMUHOKHC/IOT ¥ BUTAMHUHOB.

Co3maHue TeXHOJIOTMM UM UHCTPYMEHTOB 1le/lIeHarpaB/JeHHOT0 U3MEeHEeHUs U
KOHCTPYHMPOBAaHUSI TEHOMOB C LIeJIbIO MOJyYeHUsI OPraHU3MOB U X KOMITOHEHTOB,
coZiepyKallix He BCTpeyvarollyecs B IpUpoie OMoCHHTeTUUeCKHe TTyTH.



KnerouHass uHeHepusi. MeToAbl Ky/lbTYpbl K/IETOK UM TKaHel pacTeHUd U
JKUBOTHBIX. Kpuobanku. Comaruueckas THOpuAu3alis W COMaTUYeCKUM
smbpuoreHe3. Vcrionb3oBaHWe TarjioWJoB B CejieKIWKA pacTeHWH. I[losnyueHue
MOHOK/IOHA/IbHbIX aHmumes. Mcnoib308aHue MOHOK/AOHA/AbHBIX U NOAUK/AOHA/AbHbIX
auHmumen 8 MmeduyuHe. VICKyCCTBEHHOe OIUIOAOTBOpPeHUe. PeKOHCTpYKIus
SAULIEKJIETOK M KJIOHMPOBaHWe >XMBOTHBIX. MeTos TpaHCIIaHTalUU sfep KJIeTOK.
TexHono2uu 0300p086/1eHUs, Ky/Ibmugupo8aHusi u MUKPOK/IOHA/IbHO20
DA3MHOXMCEHUS CeNbCKOXO0351UCMBEHHbIX KyAbmyp.

XpOMOCOMHasi M TeHHasi WHXeHepus. VICKyCCTBEHHbIM CHHTe3 TeHa U
KOHCTpyupoBaHue pekoMOuHaHTHbIX [JHK. Co30aHue mpaHczeHHbIX Op2aHU3MOS.
HocTwkeHrWss U MNEepPCHIeKTUBbI  XPOMOCOMHOM W TeHHOW  HH)KeHepUH.
OKoJIoTUuecKre U 3THUecKre pob/ieMbl TeHHON WH)KEHEPHH.

MepuruHcKre 6roTexHonoruu. IToctreHomMHas nudposas meaunyHa. T11TP-
JUarHOCTMKAa. MeTabo/IOMHbBIN aHa/Mn3, TeHOL|eHTPUYEeCKHi aHa/lu3 IpoTeoMa
yejioBeKa i OLIeHKU COCTOSIHMSL ero 340poBbf. [crionb3oBaHWe CTBOJIOBBIX
K/ieTOK. TapretHas Tepanusi paka. 3D-OnmouH)keHepuss Mg pa3pabOTKu
(yHjaMeHTalbHbIX OCHOB MEJULIMHCKUX TEeXHOJIOTMM, CO3/aHUsl KOMILIEKCHBIX
TKaHell coueTaHWeM TeXHOJIOTHUH TPEXMEPHOTO OMONPUHTHMHTA U cKaddosiguHTa
JUIS1 peleHus 3a,a4 repCoHaIM3MPOBaHHOM MeIULIUHBI.

Co3fiaHMe BeKTOPHBIX BakKLMH C Iie/iblo obecrieueHUs: KOMOWHMPOBaHHOM
3aimThl 0T BO30yauteneii OPBU, ycTaHOB/ieHHE MOJIEKY/ISPHBIX MeXaHH3MOB
dyHKimonrpoBanuss PHK-cogepskalx BHUPYCOB, BBI3BIBAIOIMX 0CO00 OTacHbIe
3abosieBaHus YesioBeKa v )KUBOTHBIX.

JleMoHCTpaLuu

Tabmuiibl U cxeMbl: «VIcrmosib30BaHHUE MHUKPOOPTaHM3MOB B ITPOMBIITIEHHOM
TPOU3BO/CTBe», «KileTouHast MH)XeHepus», «['eHHass UH)KeHepUus».

JIaGopaTopHas pabora «l/3yueHre 06eKTOB OUOTEXHOIOTUM».

IIpakTHueckas padora «IlosyueHre MOTOYHOKHUC/IBIX TIPOAYKTOB.

IKCKypcusi «bHOTeXHOMOruss — BaKHeWIlas IIPOU3BOJWTe/IbHAs CUJia
COBpeMeHHOCTH (Ha 6MOTeXHO/IOTUUeCKoe TIPOU3BO/ICTBO)».

11 K/TACC

Tema 1. 3apokaeHre U pa3BUTHE 3BOJIIOIUOHHBIX TMPeACTaB/IeHHHU B
ouosiorun

OBosol[MoHHasg Teopus Y. [lapBuHa. IIpeanocbulkKu BO3HUKHOBEHUS
JapBuHu3Ma. JKu3Hb U Hay4yHas JedaTenbHOCTh Y. [JapBuHa.

JIBY>KyIMe CUJTbI 3BOMIOLMY BUZOB 10 Y. JlapBuHY (BbICOKast UHTEHCUBHOCTD
Pa3MHOKEHUSI OpPraHW3MOB, HaC/Je/[CTBeHHas W3MEeHUMBOCTb, Ooprba 3a
CyII[eCTBOBaHUE, eCTeCTBEHHbIN U NCKYCCTBEHHBIN 0TOOD).



Odopmnenve cuHTeTHUeckor Teopun 3Bomouuu (CTD). HelitpanbHas
Teopusi 9BomoLuu. CoBpeMeHHasi 3BO/IIOLMOHHasi Ouosiorvs.  3HaueHUe
5BOJIFOLIMOHHOW TeOpUU B (POPMHPOBAHUM €CTECTBEHHO-HAYYHOU KapTUHBI MHpa.

JeMoHCTpanuu

[Toptpets: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
KroBwe, Y. lapBuH, C. C. YerBepukos, . U. IlImansraysen, [Ix. XonaeuH, . K.
benses.

Tabmuubt u cxembl: «Cucrema >xkuBo mpupogsl (o K. JIuHHeo)»,
«JlectHulla >kuBBIX cyulectB (ro Jlamapky)», «MexaHusm (HoOpMUpPOBaHUS
TPUCTIOCOOMIEHN y pacTeHW W >KUBOTHBIX (Mo Jlamapky)», «KapTa-cxeMa
MapiipyTa myTeiiectBus Y. [lapBuHa», «Haxoaku Y. /lapBuHa», «®opmbl 60pb0bI
3a cymiectBoBaHue», «Ilopoabl romybOei», «MHoroobpasue Ky/abTYPHBIX (hOpM
KarycTbl», «I1opofibl JOMaIIIHUX XXKUBOTHBIX», «CXeMa 00pa30BaHUs HOBBIX BHIOB
(mo Y. [HdapBuHy)», «CxeMa COOTHOIIEHUS [ABWKYIIAX CWI SBOJIIOLIUNY,
«OCHOBHBIE T0JIOXKEHHS] CUHTETUYECKOU TeOPUH 3BOJTFOLIUN.

Tema 2. MUKp03Bo/IIOLiUA U eé pe3y/ibTaTbl

[TonynAuysa Kak 3/1eMeHTapHasi eMHULIA 5BOJIIOLMU. COBpeMeHHbIe MeTO/bl
OL[eHKM TeHeTHUeCKOro pa3HooOpa3usi U CTPYKTYypbl TMomnyssuuii. M3meHeHue
reHooH/la TIOMYJ/ISIUMMA KaK 3JieMeHTapHOe SBOJIIOLIMOHHOE siBJieHWe. 3aKOoH
reHeTHYeckKoro paBHoBecus /I>k. Xapau, B. BaiinOepra.

OneMeHTapHble (DAKTOPbI (ABYWIKYI[ME CWJIbI) SBOJIIOLMUA. MyTallMOHHbIN
nporiecc. KombOuHaTuBHasi u3MeHUMBOCTh. [lpeiip TeHOB — ciaydaiiHble
HeHaripaB/ieHHble UW3MeHeHWsl uacTOT asuiejied B Monyasaiusx. Iddekr
ocHOBaTesisl. ID¢gekm OymbLiouHO20 20pablwKa. CHUdCeHUe 2eHemuuecKoz2o
pasHoobpasus: npuuuHbl u cnedcmeus. IlposieneHue 3gpgexkma Opelicha 2eHo8 6
bonbWUX U ManblX nonyaayusx. Mwurparun.  V30mSmus  TTOMYJISIA:
reorpaduueckas (MpocTpaHCTBeHHas1), Oroorudeckasi (pPernpoAyKTHBHAs).

EctecTBeHHBbIM 0TOOpD — HarpaBasiomuii  (akTop 3Bo/mOLMUA. POpMBI
eCTeCTBEHHOTO OTOopa:  ABWKYIIWKM, CTaOWIM3UDPYIOMIUM,  pa3pbIBAIOIIUI
(au3pynTuBHbIN). [TonoBoit or6op. BO3HUKHOBeHME U 3BOJIIOLMS COLIMA/IBHOTO
TOBe/IeHUsT )KUBOTHBIX.

[IpucnocobieHHOCTh  OPraHM3MOB  KaK — pe3y/ibTaT  MUKPO3BOJIIOLIUU.
Bo3HUKHOBeHHe  TIpUCIIOCOO/MeHMA y  opraHusMoB.  Apomopdo3bl U
yuavoagantauyy. [IpuMepsl nprcrocobsieHrii y opraHu3moB: Mop(dosioruueckue,
¢dusnonornueckve,  OUoxuMuUeckue,  TioBeJeHuUeckue.  OTHOCUTEBHOCTD
TIpUCIIOCO6/IEHHOCTU OPTaHK3MOB.

Bujg, ero kputepuM U CTPyKTypa. BujooOpa3oBaHre Kak pe3y/bTar
MUKPO3BOMIOIMM. M30ms1usi — KaroueBod (aktop BuAoobpasoBanus. [lytu u
CrIoCco0bI BU/1000pa30BaHus: ajioraTpyuyeckoe (reorpacdurueckoe),



cuMraTtpuyeckoe  (9KoJ0ruyeckoe), «MTHOBEHHOe»  (TTO/IUTIIONAMN3al[Ks,
rubpuausanys). [I1uTebHOCTh 9BOJIIOIIMOHHBIX MPOIECCOB.

MexaHn3Mbl OPMUPOBaHMs OMOIOTHUYECKOT0 pa3Ho00paswsl.

Posib  3BOMIOI[MOHHOM OWoONOrMM B pa3paboTKe Hay4HbIX MeTOZIOB
coxpaHeHusi 6ropa3Hoo0Opa3vst. MUKPO3BOIOIMS Y KO3BOJTIOLMUS T1apa3svuTOB M UX
x03sieB. MexaHu3Mbl (H)OpPMHUPOBAHUSI YCTOMUMBOCTU K aHTUOMOTHKAM U CIIOCOObI
60pbOBI C Hel.

JeMoHCcTpanuu

[Toptpets: C. C. YeTBepukoB, 3. Matwp.

Tabmuipl U cxembl: «MyTalMOHHasE W3MEHUMBOCTB», «[lomy/isirioHHas
CTPYKTypa Bufia», «Cxema MposiB/ieHus1 3aKkoHa Xapau—Baiin6epra», «/Brxyiiue
CUJIbI 3BOJIIOL[UN», «IJKOJIOrMYecKasi M30J/IsALUs TIOMYJIsSIuid CeBaHCKOU (hopesn»,
«[eorpadviueckasi UW30MSALUS  JIMCTBEHHUIIBI CHOWPCKONW W JIMCTBEHHUILIBI
IaypCcKoii», «IlomyisioHHbIe BOTHBI UMC/IEHHOCTH XUIITHUKOB U KepTB», «Cxema
JIefiCTBUSI eCTeCTBEeHHOro oTbOopa», «®opmbl 00pbOBI 3a CYII[eCTBOBaHHE»,
«MHyCcTpUanbHbIM MenaHu3M», «KuBble HCKoraeMbie», «[I0KpoBUTeTLCTBEHHaAs
OKpacka JKUBOTHBIX», «[Ipepynpexaatoriias OKpacka JKUBOTHBIX»,
«®Pu3nosornueckre ajanTtanun», «IIpucrocobIeHHOCTh OpraHu3sMOB MW eé
OTHOCHUTE/IbHOCTb», «KpuTepuu Bupa», «Buabl-aABoMHUKW», «CTpyKTypa BUZA B
nipupojie», «Criocobbl BH000pa3oBaHust», «['eorpaduueckoe BHI000pa3oBaHHe
TPEX BHUJOB JaHZBIIIEH», «3IKoJorhnyeckoe BUA00Opa30BaHUE BHU/IOB CHHUILI»,
«[Tonmurnonasl pacTeHuii», «KarmycTHO-peieuHbIi THOpH».

Ob6opyzaoBanue: repbapru pacTeHWM, KOJIJIEKI[UM HACEKOMBIX, Uyuersa MTUlL] U
3Bepeid C TpUMepaMHd pa3/IMUHBIX TIPUCIIOCO0/IeHN, uydesa TTHI] U 3Bepeid
pasHbIX BW/IOB, Tepbapuu pacTeHui OJWM3KKUX BHOB, 00pa30BaBIIMXCS
Pa3IMUHBIMU CITIOCOOAMH.

JlaGopaTopHasi pabora «BbIsBlIeHWe HW3MEHUMBOCTA y 0co0eill ofHOro
BUIa».

JlabopaTropHast pabora  «IIpucriocobsieHrdss  OpPraHM3MOB U HX
OTHOCUTE/TbHAsI 11e/1ec000pa3HOCTb».

JlaGopaTopHass pab6ora «CpaBHeHHe BHJOB 10 MOP(HOIOTUUECKOMY
KPHUTEDHULIO».

Tema 3. MaKkpo3Bo/IIOLUA U €€ pe3y/IbTaThl

MeToapl U3yueHUs] MAaKpO3BO/IOLMHU. IlajieOHTOMOTMUEeCKUe  MeTO/bl
v3yueHusi 9BomoIuU. IlepexonnHble ¢GopMbl U GdUIOreHeTHUYECKHWe — PSifibl
OpraHU3MOB.

Buoreorpaduyeckue MeTo[bl W3yueHus 3BomonuHd. CpaBHeHHWe GIOpbl U
(dayHbl MaTepuKoB M OCTPOBOB. buoreorpaduueckne obmactu 3emau. Buzpi-
SH/IEMUKHU U PEJIUKTHI.



OMOpHo/IoTHYeCKre ¥ CpaBHUTeTbHO-MOp(hOoIoruueckrie MeTO/bl U3yueHUs
5BOJIIOLMU. ['eHeTUYeCcKHWe MexaHU3Mbl 3BOJIIOLMU OHTOreHe3a U TIOSIBJIEHUS
5BOJIFOL[MOHHBIX ~ HOBLIECTB. ['OMO/IOTMYHBIE W aHA/JOTUYHbIE  OpPraHbl.
PynvmeHTapHble  opraHbl U4 araBUsMbl.  MoOJIeKy/IsIpHO-TeHeThUeCKue,
buoxyuMuueckie U~ MaTeMaThyecKhe  MeTO[bl  W3y4YeHUs  IBOJIOLIWU.
['omonoruyHbie reHbl. COBpeMeHHblE MeTO/bl TMOCTPOeHHsT (UIOreHeTUUeCKUX
JlepeBbeB.

XPOMOCOMHbBIE MYTaLUU Y 3BOJIFOLIMS] TEHOMOB.

OOb11re 3aKOHOMEPHOCTH (TIpaBu/Ia) 3BoJOLMU. [IpuHyun cmeHbl ¢yHKYUL.
HeobpaTtuMocTh 3BOJTIOLIMK. AJlanTHUBHAsA paauanvs. HepaBHOMEPHOCTb TeMITOB
5BOJTFOLIAU.

JeMoHCcTpanuu

[Toptpetsl: K. M. Bap, A. O. KoBaneBckuii, ®. Mrosnep, 3. ['ekkesb.

Tabsuiel U cxembl: «PunOreHeTUUECKUN DSifi JOMIAAN», «APXeonTepruKC»,
«3Bepo3ybObie  silepbl»,  «Crerouedansi»,  «PunHnodute»,  «CeMeHHbIe
MaropoTHUKW», «buoreorpaduueckre 30HbI 3eMamn», «/peiid KOHTUHEHTOBY,
«PenukTtbl», «HauanbHble cTagud 3MOPUOHA/NBLHOTO PAa3BUTUS TMO3BOHOUHBIX
JKUBOTHBIX», «['OMOJIOTMYHbIe W aHaJOTUYHble OpraHbl», «PyIvMeHTbI»,
«ATaBU3MbI», «XpOMOCOMHBIE HAOOpLI Ue/O0BeKa W IIHMMITaH3e», «l JlaBHbIE
HarpaB/IeHUs YBOTIOIUN», «O0IIIie 3aKOHOMEPHOCTH BOJTHOL[HN.

O6opyoBaHUe: KOJUIEKI[UH, repbapvy, MY/SDKA HCKOTIAeMbIX OCTaTKOB
OpPraHu3MOB, MYJISDKU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTapHbIX OPraHOB U
aTaBU3MOB, KOJVIEKLIUM HaCeKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe )XM3HU Ha 3eMJie

HayuHble TUIOTE3bI TIPOMCXOXAEHHs >KU3HM Ha 3emse. AOuWoreHes u
rnaHcnepmusi. JJoHayuyHble Tpe/CTaB/IeHUs] O 3apPO’K/IEeHUM KU3HU (KpealjuoOHU3M).
['urioresa MOCTOSHHOI0 CaMO3apOXKJEeHWUsI KU3HU U eé OrpoBep>KeHre onbiTaMu P.
Peaun, JI. Cniannaniiany, JI. ITactepa. ITpoucxoxkjeHue >KU3HA U aCTPOOUOIOTHS.

OcHOBHBIE STarnbl HeopraHUu4ecKou 3BOJIKOLIUH. [1nanetapHas
(reonoruueckast) SBOJIIOLMSA. XHUMHUECKass SBOJIOLMA. AOHOreHHBbI CHUHTe3
OpraHuyeckux BellecTB W3 HeopraHuueckux. Ombir C. Mumnepa u I'. HOpwu.
OOpazoBaHue IOMMMEPOB M3 MOHOMepoB. KoarepBatHas rumore3a A. .
OmnapuHa, TUMOTe3a MepBUYHOro 0y/iboHa K. XosifeiiHa, reHeTHUeCKasi TUIoTe3a
. Ménnepa. Pubosumbl (T. Uek) u rumote3a «vupa PHK» VY. T'unbepra.
dopmurpoBaHue MeMOpaH ¥ BO3HUKHOBEHHE TIPOTOK/IeTKH.

Uctopuss 3emnn u meTofpl e€ wusyueHusi. VIckomaemble OpraHhuvecKue
octaTkd. ['eoxpoHosiorusi u e€ wMetTofAbl. OTHOcUTeNbHass U abCoOMOTHas
reoxpoHoJiorus. ['eoxpoHosiornueckas 1Kasna: 30Hbl, 3pbl, IePUO/bI, STIOXU.



HavanbHble 3Tanbl OpraHuyeckod >BOMOLMU. [losiBleHWe W 3BOMIOLMA
MepBbIX K/IeTOK. DBO/OLMA MeTabonmaMa. Bo3HUKHOBeHHe TIEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIe OMOTIZIEHKY KaK aHaJIOT TIepBLIX Ha 3emiie COOOIecTB.
CtpomaTtonuTel. IIpoOKapuoOTHI ¥ 5YKapHOTHI.

[TpoucxoxaeHre 3yKapuoT (cumbuoreHes). DBOJIIOLMOHHOE TTPOUCXOKIeHHe
BUPYCOB. IIponcxXoXKJeHre MHOTOK/JIeTOUHbIX OpraHu3MoB. BoO3HUKHOBeHHe
OCHOBHBIX I'PYIMIT MHOTOKJ/IETOUHBIX OPraHW3MOB.

OCHOBHBIE 3Tarbl 3BOOLMMA BBICIIMX pacTeHU. OCHOBHbIE apOMOP(O3bI
pacteHnid. Beixon pactenuit Ha cymy. [losiBieHWMe CHOpPOBBIX pacTeHUM U
3aBoeBaHre uMH cymu. CemeHHble pacTeHus. [IpoMCXOXK[eHHe LIBETKOBBIX
pacTeHuU.

OCHOBHBIE 3Tarbl 3BOJIOLMMU >XKUBOTHOrO MHpa. OCHOBHBIE apoMOpP(O3bI
JKUBOTHBIX. BeHjckast (ayHa. KeMOpuiickuii B3pbIB — IOSIBJIeHHMEe COBPEMeHHbIX
TUMNOB. [lepBble XOpAOBBIE XUBOTHBIE. )KU3Hb B BOZE. DBOJIIOLMSA MTO3BOHOYHBIX.
[Mpoucxoxaenve amubuii u pentunuil. IIpoucxoxaeHre MJIEKOMUTAIOIIUX U
ntui]. [lpuHimn KatoueBoro apomop@do3sa. OcBoeHue 6eCrO3BOHOUHBIMM U
MO3BOHOYHBIMU )KUBOTHBIMU CYILIU.

Pa3ButHe >Xu3HM Ha 3em/e 1O 3paM U TepyuojiaM: apxer, MpPOTepOo30u,
rasieo30i, Me3030i, KaiHO30M. OOIijasi  XapakTepucTHKa KjiuMaTa U
reoJIornyeckux rmporeccoB. IlosiBleHHe U pacLBeT XapaKTepHbIX OPraHU3MOB.
Yrneobpa3oBaHue: ero yCJIOBUS U BAMSIHYE Ha ra30BbIi COCTaB aTMOC(hepHI.

MaccoBble BbIMMPaHHUSI — 3KOJIOTHUUECKHWe KPU3UCHI TPONuIoro. IIpuurHbl U
C/IeICTBUSI MaCCOBBbIX BbIMHUpaHUU. COBPEMEHHBIM 35KOJI0THUUECKUN KPHU3UC, ero
ocoberHoctu. [Ipobsiema coxpaHeHust 6Mopa3Ho00Opa3us Ha 3emiie.

CoBpeMeHHasi CHCTeMa OpraHWuYeckoro Mupa. [IpuHUMNBI KaaccubUKaLu
opraHu3moB. OCHOBHbIE CUCTeMaTHUUYeCKre IPyIIIbl OPraHu3MOB.

JeMoHCTpanuu

[Toptpetsr: ®. Penu, JI. Cnamnanuanuy, JI. Ilacrep, . 1. Meunukos, A. .
Omnapun, Ix. XonpeuH, I'. Ménnep, C. Munnep, I'. FOpu.

Tabnuiibl u cxembl: «CxeMa orbiTa . Penn», «Cxema ombita JI. [Tactepa mo
M3yUYEHHUI0 CaM03apokieHust u3Hu», «Cxema ombita C. Mwumnepa, I'. FOpu»,
«JTanbl  HeOpPraHWYeCKOW  3BOJIIOLUW»,  «['e0OXpOHONOTMYeCKass  IIKasaa»,
«HauasbHble 3Tambl OpraHAYecKoM 3BOMMOLMN», «CxemMa obpa3oBaHUs 3yKapHOT
nyTém cumbuoreHesa», «Cucrema >XKWBOM Mpupofbl», «CTpoeHHe BUpPYyCa»,
«Apomopho3bl  pacTeHui», «PUHMOPUTBI», «OQHOKIETOUHbIE BOJOPOCIIN»,
«MHOrokseTounble Bogopoc/in», «Mxu», «llamopoTHUKU», «l'010CEMEHHbIe
pacteHusi», «OpraHbl LBETKOBBIX pacTeHuh», «(Cxema pa3BUTHS >XUBOTHOTO
Mupa», «ApomMopdo3bl >KUBOTHBIX», «lIpocTeiive», «KuIlIeUHONOIOCTHBIE,
«Ilnockue yepBu», «YmeHuCTOHOTHEY, «PBIOBI», «3eMHOBO/IHbIEY,



«ITpecmbikaronjuecsi», «IItunp», «Miekonurarolue», «Pa3BUTUe >KU3HU B
apXenCcKou 3pe», «Pa3BUTHe KU3HU B MPOTEPO30KCKOU 3pe», «Pa3BUTHE KU3HU B
aje030UCKOM spe», «Pa3BuTHe XKU3HHU B Me3030UCKOM 5pe», «Pa3BuTHe KU3HU B
KalHO30MCKOM 3pe», « COBpeMeHHasi CUCTeMa OpPraHhueCKoro MUpa.

Ob6opyznoBaHue: rTepbapyuy pacTeHWM pa3/IUYHBIX OT/e0B, KOJUIeKIIUN
HaCeKOMbIX, BJ/Ia)KHbIe TperapaThl KUBOTHBIX, PAKOBUHbI MOJIJTFOCKOB, KOJIJIEKLIUA
WTTIOKOXKUX, CKeJleThl TI03BOHOUHBIX JKUBOTHBIX, uyde/ja TMTUL] U 3Bepeu,
KOJJIEKLIMA OKaMeHesIOCTel, TOJe3HbIX HCKOMaeMbIX, MY/SDKU OpraHu4yecKuX
OCTaTKOB OPraHU3MOB.

BupryanbHaa Ja0oparopHasa paGora «MojenrpoBaHie  OIbITOB
Musinepa—HOpu no M3yuyeHUI0 abOMOTeHHOT0 CHHTe3a OpraHuueCcKUX Coe[MHeHUN B
TepBUYHON aTMocdepe».

JlaGopaTopHass pabora «/3yueHWe MW OIHMCaHWe MCKOIIAeMbIX OCTAaTKOB
JIPEBHUX OPraHU3MOB.

IIpakTnueckasa pabora «lV3yuyeHue ocobOeHHOCTell CTpOeHUsS] pacTeHW
pa3HbIX OTZE/IOB».

IIpakTnueckas pabora «/3yueHue ocobeHHOCTeN CTPOEHUsI TMO3BOHOUHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxaenue yejnoBeKa — aHTPOIIOreHe3

Pa3zesnbl 1 3aauM aHTPOIOIOTMU. MeTo/ bl aHTPOMOJIOTHH.

CraHoB/iIeHMe Tpe/CTaB/leHHN O TPOMCXOXKAEHWU 4YesioBeKa. Pennruo3Hbie
B033peHusi. COBpeMeHHble HayUHble TeOpHUHU.

CX0/ICTBO uejioBeKa C XKMBOTHbIMU. CHCTeMaThuecKoe ToJjioyKeHre yeoBeka.
CBujeTesbCTBAa  CXOACTBA  UejioBeKA C  JKABOTHBIMU:  CPaBHUTEJIbHO-
Mopdosioruueckue, IMOpHOIOTHYeCKye, (bu13MoI0r0-6MoXUMHYeCKye,
noBefieHueckre. OTINYMS YesioBeKa OT YKUBOTHBIX. [IpSIMOX0KZeHre U KOMIL/IeKC
CBSI3aHHBIX C HMM TpPU3HAKOB. Pa3BUTHe rOJIOBHOIO MO3ra M BTOPOW CUTHA/JIbHOMN
CUCTEMBI.

[Brkyiyve cuiibl (hakTopbl) aHTporioreHesa: OWomoruyeckre, CorfaabHbIE.
CooTHollleHre OUOIOrMUecKrX U COLMaIbHBIX ()aKTOPOB B aHTPOIMOreHese.

OCHOBHBIE CTaIUM aHTpoOIIOTeHe3a. PaHHUe ueioBeKOOOpa3Hbie 00e3bsHbI
(TIPOKOHCY/IbI) Y PAaHHKE TIOHTH/bI — 00II[He TIpeIKU YesioBeKooOpa3HbIX 00e3bsiH U
mofleld. ABCTpa/IONUTEKU — ABYHOTHUE TIpeAKU tofier. UenoBeK yMmesibiy, repBbie
W3TOTOBJIEHUS] OpPyAuM TpyJa. YesloBeK NMpsIMOXOZSILWU YU MEPBbIA BBIXOZ, JHOeMn
3a mnpegenbl Adpuku. UYenoBek reljennbeprckuii  — 0Ol mpeaok
HeaH/|epTa/IbCKOr0 YesioBeKa M uejioBeKa pasyMHOro. YenoBek HeaH[epTaabCKUAW
KaK BU/J, JIFOle XOJ0JHOTr0 KiaumaTa. YenoBeK pa3yMHbIi COBPEMEHHOIO TWIIA,
JIEHWCOBCKUM 4YeJioBeK, OCBOEHMe KOHTHHEHTOB 3a nmpedenamMu Adpuku.
[TaneoreHeTrKa U rajeoreHOMUKa.



OBOJIIOLIUSI COBPEMEHHOr0 4YejioBeKa. EcTecTBeHHbI OTOOD B MOMYJISALIAAX
yesioBeKa. MyTallMOHHBIM TipouecC U noauMop@usMm. [lonynsiuoHHbIE BOJHBI,
Jiperd reHoB, Murpauys U «3Q@eKT ocHOBaTesss» B MOMYJ/SLUAX COBPEMEHHOIO
yejioBeKa.

Uenoseueckre pacel. IloHdaTMe o pace. bosblive packl: eBporneoujHas
(eBpa3uiickasi),  aBCTpa/o-HerpoujHasi  (9KBaTOpuasbHas), = MOHTOJIOMHAs
(asuaTcko-amepuKaHcKas). Bpemss W myTu paccesieHHsi 4esiOBeKa IO ILJIaHeTe.
EauHCcTBO  4yesoBeueckMx — pac. HayuHasd  HecoCToATe/IbHOCTb — pacusMa.
[Tpucrioco6/1eHHOCTE YesioBeKa K Ppa3HbIM YCJIOBUSIM OKPYJKaloIlel Cpefbl.
BnusiHue reorpaduueckoii cpenbl U Jpeiida TreHOB Ha MOpPQOJIOTHI0 U
(bH3HOJIOTHIO UesioBeKa.

MexxaucuuIuiiHapHble  MeToAbl B (u3nueckod  (GWomoruyeckon)
AHTPOINOJIOTUM.  OBOJIIOLIMOHHAs  A@HTPOIIOJIOTUS U I[1a/Ie0aHTPOIIOJIOrUs
yesI0BeYeCKUX TOMyISLud. broconyanbHble MCCIe0BaHUsS MPUPOABI YesoBeKa.
W ccnenoBaHue KO3BOMIOLIMK OMOIOTHYECKOT0 1 COLIMAIBHOTO B UesioBeKe.

JeMoHCcTpanuu

[Toptpetsr: Y. JapsuH, JI. Jluku, f. A. Porunckuii, M. M. I"'epacumos.

Tabmmibl 1 cxemMbl: «MeTo/Ibl aHTPOIIO/IOTUM», «['0JIOBHOM MO3T Ue/loBeKa»,
«YemoBekooOpa3Hble 00e3bsiHbI», «CKeleT 4Ye/loBeKa U CKeJIeT IIIMMIIaH3e»,
«Py¥iMeHTBbI ¥ aTaBU3MbI», «/IBWXKYILHE CUJIbI aHTPOIIOreHe3a», « IBOJIFOLIMOHHOe
IpeBO  uejioBeKa», «ABCTpa/iionurek», «YemoBek yMmesblii», «YemoBek
MPAMOXOAIMIN», «[leHncoBCKUl venoBek» «Heangepranbub», «KpoMaHbOHLBD,
«[Ipenku yenoBeka», «ITarbl SBOFOLIUU UesioBeKa», «Packl uemoBeka.

Ob6opyzoBaHue: MYJISDKM — OKaMeHesloCTel, TIpeJMeTOB MaTepuaabHOMU
Ky/JbTypbl TIPEAKOB uejoBeKa, penpoAyKuuu (¢ororpaguu) KapTUH C
MHU(OIOTUUECKUMU U OMOIeCKUMU  CIO’KeTaMU  TIPOUCXOXK/IEHUsT UesloBeKa,
¢doTorpadvy Haxo[JOK MCKOIaeMbIX OCTaTKOB UesioBeKa, CKesleT uej0BeKa, MOJesb
yeperia uvej0BeKa W Yeperna IIMMIIaH3e, MOZe/ib KUCTH 4YelOBeKa W KHUCTU
LIMMITIaH3€e, MOJ|e/IM TOpCa MPeJKOB YesIOBeKa.

JlaboparopHast padGora «V3yueHne ocobeHHOCTell CTpOeHUs CKeJeTa
yesIoBeKa, CBSI3aHHBIX C MPSAMOXO0XKEHUEeM».

IIpakTuueckas pa6ora «l/3yueHne 5K0/IOTUUECKUX ATl ueoBeKay.

Tema 6. Jkosiorusa — Hayka O B3aUMOOTHOILEHHMAX OPraHU3MOB H
HaJJOPraHU3MeHHbIX CUCTeM C OKpY)Kalollel cpefou

3apoxx/ieHre U pa3BUTHe 3Kojioruv B TpyAax A. I'ymbonbara, K. @. Pyibe,
H. A. CeBepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3agauu
5K0/10rvH. CBS3b 3K0JIOTUU C APYTMMU HayKaMU.



MeTtoabl 3kosioruu. IlosieBble HabO/OAeHUs. DKCIIEPUMEHTBI B 3KOJIOTHH:
NpUpojHble W JiabopaTopHble. MojenupoBaHue B 3KOJIOTUA. MOHUTOPUHT
OKpY>KalolIleld Cpe/ibl: JTOKa/IbHbIM, perMOHa/IbHBIN U T7I00a/TbHBIH.

3HaueHrWe 3KOJIOTMYECKWX 3HAaHWW [JJ/I1  4YesioBeKa. OJKOJIOrMYecKoe
MHPOBO33pD€HMEe KakK OCHOBa CBSi3eM yesioBedyecTBa C Mpupogor. dopmupoBaHHe
9KOJIOTUUECKOU KY/IbTYPbl ¥ 3KOJIOTMUeCKOM I'PAMOTHOCTU HaCeJleHUsl.

JeMoHCcTpanuu

[Moptpetsi: A. T'ymbonbar, K. @. Pynse, H. A. CeBep1ioB, O. I'ekkesnb, A.
Tencu, B. H. Cykaués.

Tabnuipl U cxembl: «Pa3fenbl 3Konorun», «MeTogsl 3Koyiorun», «Cxema
MOHUTOPHHIA OKPY>KaKOLeN CpeJb».

JIabopaTopHas padorta «3yuyeHue MeTO/IOB 5KOJIOTMYeCKUX
HCCeJOBaHUM».

Tema 7. OpraHu3mMsl 4 cpeja 00MTaHUA

OKonoruyeckye (hakTopbl U 3aKOHOMEPHOCTU UX JelcTBUs. Knaccudukauys
9K0JIoTUYeCKUX (aKTOpOB: abruoTuueckre, buoTnyeckue, aHTpororeHHble. Ob11Me
3aKOHOMEPHOCTH JeMCTBUSL SKO0JIoTUueckux (akropos. IIpaBuno munumyma (K.
Inpenrens, FO. JIubux). TosiepaHTHOCTh. OBPUOHMOHTHBIE W CTEHOOMOHTHBIE
OpraHW3MBI.

Abuotnueckue ¢dakTopel. CBeT KakK 3Kojoruueckuid (akrtop. [leiicTBue
pasHbIX YYaCTKOB COJIHEYHOI'O CMEeKTpPa Ha OpraHrW3Mbl. DKOJIOTHUECKHe TPYMIbI
pacTeHUM U JKMBOTHBIX II0 OTHOLIEHWIO K cBeTy. CuUrHajibHasg poOJib CBeTa.
doTorepruousM.

TemriepaTypa Kak B3Kojoruuyeckuid Qakrtop. [elicTBue TemmepaTrypbl Ha
opraHu3Mbl. [ToMKW/IOTepMHbBIE ¥ TOMOWOTEpMHbIE OpPraHU3Mbl. DBpPUTEPMHbIE U
CTEHOTEePMHbIE OPraHU3MBI.

Biia)KHOCTh Kak 3Kosioruyeckuii (akrtop. IIpucrocobseHus pacTeHWd K
nojiiep>kaHuio BogHOro OanaHca. Kaccudukaiys pacTeHHM 10 OTHOIIEHUIO K
Bozie. [IpucnocobeHust )KUBOTHBIX K U3MEHEHUIO BOJHOTO peXkuma.

Cpezbl 00WTaHUs OpPraHU3MOB: BO/Hasi, Ha3eMHO-BO3/ylliHasi, MOUBEHHasl,
rlyOMHHAs ~ TIOATIOUBEHHas,  BHyTpHOpraHu3MeHHas.  DU3MKO-XUMHUeCKHe
ocobeHHOCTH cpes, obutaHusi opraHusMoB. [Ipucroco6sieHusi OpraHusMOB K
JKA3HU B Pa3HbIX Cpejax.

buonoruueckue putMmbl. BHelllHWe ¥ BHyTpeHHHWe pUTMbL. CyTOUHbIe U
rofiuHbie pUTMbI. [Iprcrioco6/eHHOCTh OPraHM3MOB K Ce30HHBIM H3MEHEeHUSIM
YCJIOBUM XKU3HMU.

JKusHeHHble (QopMbl oOpraHusMoB. [loHsiThe O >KU3HEHHOUW (QopMe.
JKuzHeHHbIe (JOPMBI paCTeHUM: [lepeBbsl, KyCTaDHUKU, KyCTaDHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJeTHHEe TpaBbl. JKuU3HEeHHble (OPMbI KUBOTHBIX: THUJPOOMOHTHI,
reo0HOHTBI, a9p00HMOHThL. OCOOEHHOCTH CTPOeHHUs 1 00pa3a >KU3HHU.

buotnueckuie  ¢akTophl.  Buabl = OMOTHYECKHMX  B3aWMOJEMCTBUM:
KOHKYDEeHIIYsI, XUIIIHAYeCTBO, CMOM03 u ero dopmbl. [lapa3utusm, Koorepaiys,
MYTyaiu3M, KOMMeHcaiu3M (KBapTUPaHTCTBO, HaxyieOHnuecTBO). HeTpoduueckre
B3auMOZIeCTBUSL  (Tomuueckue,  dopuueckue, dabpuueckue).  3HaueHUe
OUOTHUECKUX B3aUMOJIEMCTBUIN [jIs CYIlleCTBOBAaHMS OpPraHW3MOB B cCpejie
obuTanus. [IpUHIUIT KOHKYPEHTHOTO UCKTFOUEeHMS.

JeMoHCcTpanuu

Tabnmuipl U cxeMbl: «IJKomoruueckue QakTopbl», «CBeTOBOU CIIEKTD»,
«JKOJIOTUYeCKre TPYMIbl )KUBOTHBIX TI0 OTHOILLEHUIO K CBeTy», «TeroKpoBHbIe
JKUBOTHBIE», «XOJ0/[HOKPOBHbIE >XUBOTHBIE», «DU3MONIOrHUecKre afanTaluu
JKUBOTHBIX», «Cpefibl 00WTaHWS OpraHu3MOB», «buonoruueckrie pUTMBD»,
«KuszHeHHole  ¢GOpMBI  pacTeHuil», «Ku3HeHHbIe  (OPMBI  JKUBOTHBIX»,
«DKOCHCTeMa ITUPOKOIMCTBEHHOTO Jieca», «DKOCUCTeMa XBOHHOIO jeca», «Llemnu
MUTaHUs», «XUIIHUUeCTBO», «[lapasutusm», «KoHkypeHLUs», «CruM6103»,
«KomMeHcanusm».

Ob6opyznoBaHue: repbapuu pacTeHWM U JKUBOTHBIX, TPUCTIOCOOIEHHBIX K
BJMSTHUIO Ppa3/IMUHbIX 3KOJOTHYeCKUX (aKTOpOB, Tepbapuu CBeTO/MOOMBBIX,
TeHe/I00MBbIX Y TeHeBbIHOC/IMBLIX PacTeHUM, CBETOHOOMBBIE, TeHe/t00uBble U
TEeHEBLIHOC/IMBbIE KOMHATHBIE pacTeHus], repbapry U KOJIEKIUN TeTUI0MI00UBBIX,
3MMOCTOMKHNX, MOPO30yCTOMUMBBIX pacTeHHM, uyuesa ITHI] U 3Bepel, repbapuu
pacTeHUM, OTHOCSIIMXCS K rurpoduram, Kcepodutam, me3oduTaM, KOMHATHbIe
pacTeHHsl JJaHHBIX TPYMM, KOJIJIEKI[UH XKUBOTHBIX, 0OUTAIOI[MX B Pa3HBIX Cpejax,
repbapud U KOJJIEKLMM pacTeHUAd U >KMBOTHBIX, 00/afjalolluX uepTaMu
MIPUCITOCOO/IEHHOCTH K CEe30HHBIM H3MEHEHHUsIM YCJIOBHH >KU3HH, repbapuu u
KOJIZIEKI[UM PacTeHWl W >KUBOTHBIX Pa3/IMUHBbIX >KHM3HEHHbIX (OpM, KOJIIeKIUA
JKUBOTHBIX, yUaCTBYIOIINX B PA3/IMUHBIX OUOTHUUECKUX B3aUMOJEUCTBUSX.

JlabopaTropHast pabora «BbIsBIeHHe TIPUCTIOCOOEHMM OpraHU3MOB K
BJIUSTHUIO CBETa».

JlaGopaTopHassi pab6ora «BbisAB/ieHHe TIPUCIIOCOOTEHU OpraHU3MOB K
BJIUSIHAIO TeMIIepaTyphbi».

JlabopaTropHasti pabora «AHaToMHUUYecKre OCOOEHHOCTH PACTeHHM W3
pasHbIX MEeCT OOUTaHUS».

Tema 8. Iko/i0rus BU/I0B M NOMY/ISALIUA

OKONorMyeckde  XapakTepUCTUKW  Tonmy/siuqud.  [lomyssius  Kak
buonornueckass cuctema. Posib HEOTHOPOAHOCTH Cpefibl, (pu3nuuecknux 6apbLepoB U
ocobeHHOCTel 61o0THM BUIOB B (hOPMHUPOBAHMM TIPOCTPAHCTBEHHOW CTPYKTYDbI
nonynsiuii. OCHOBHbIe TIOKa3aTeNd TIOMY/SILUU: UYWCIEHHOCTb, TIJIOTHOCTD,



BO3paCTHasi U TII0j/I0Basg CTPYKTypa, pPOXKAAeMOCTb, IIPUPOCT, TeMIl POCTa,
CMEepPTHOCTb, MUT PALIUSI.

OKoJioruyeckass CTpykKTypa mnonysanuu. OLjeHKa YUMC/IeHHOCTH IIOIYJISLU.
[vHaMuKa TONy/asiuMA U eé perynasius. buoTuueckyii MOTeHLUaN MOMYJISLAN.
MojenvpoBaHye JUHAMUKU MOMYISLUU. KpUBble pocTa YUC/IEHHOCTU TIOMYJISALIUMU.
KpuBble BbDKMBaHUS. Peryssilys UYWCIEHHOCTU TMOMYJISALUA: poJyib (PAaKTOPOB,
3aBUCSLIUX U He 3aBUCALIMX OT IVIOTHOCTH. DKOJIOTMYeCcKre CTpaTeruyd BUJOB (T- U
K-crparerun).

[TonsiTie 06 3KoOJIOTUYECKOM HuIlle BWAAa. MectoobuTtanue. MHOromepHas
Mozienb 3Kosiorndyeckor HumM k.M. XatumHcoHa. Pa3mepnl 3Ko/ormyeckoun
HULIM. [ToTeHIManbHas ¥ peanir30BaHHast HULLU.

Bup kak cucrema mnonynsiud. Apeanbl BUIOB. Buabl M UX >KU3HEHHbIE
CTpaTeruu. JKOJIOTMYecKre SKBUBA/IeHThI.

3aKOHOMEPDHOCTH TOBEeJEHUsT W MUrpalud >KUBOTHBIX. buosornueckue
WHBAa3UU Uy>KepOJHbIX BU/IOB.

JeMoHCcTpanuu

[Toptper: k. Y. XaTunHCOH.

Tabmuubl U CXeMbl: «DKOJIOTUUECKHWe XapaKTepUCTUKU TIOMYJISLUN»,
«IIpocTpaHcTBeHHass  CTpyKTypa  MOMyJ/sauuu», «Bo3pacTHble  NUpamMu/bl
nonynsagun», «CKOpOCTb — 3acesieHds TOBEPXHOCTA 3eM/d  pa3/IMuHbIMU
opraHu3MaMu», «Mogesb 3Kooruueckor HUIm k. Y. XaTurHCcoHa».

Ob6opyznoBaHue: repbapry pacTeHUH, KOJITIEKIUH )KUBOTHBIX.

JlaboparopHast pabora «lIpucrnocoOmenuss cemMsH  pacTeHMd K
paccesieHU».

Tema 9. Ko0/10rua Co00IEeCTB. JKO/IOTHYeCKHe CUCTEeMBbI.

CoobujectBa opraHu3moB. buorieHo3 u ero crtpykrypa. CBsi3u Mexay
opraHvi3Mam¥ B OHOIIeHO3e.

OKocucTeMa Kak OTKpeITass cucteMa (A. k. TeHcin). DyHKUIMOHA/IBHbBIE
6JI0KM OpraHvM3MOB B 3KOCHCTeMe: TIPOAYLIeHTbI, KOHCYMEHTbI, peAyLeHThI.
Tpoduueckue ypoBHU. Tpoduyeckue uend U ceTd. AOuUoTHUecKue 6y1I0KU
sKocucTeM. [TouBbl U Wbl B 3KOCKHCTeMax. KpyroBopoT BeljeCcTB U IIOTOK dHepruu
B DKOCHCTeMe.

OcHOBHBIE  TIOKasaTesM  3KOCUCTeMbl. buomacca U NpOAYKLMS.
OKosioruuecKre MpaMu/ibl urcesi, 6oMacchl ¥ SHEPTUU.

HAunamuka skocucmem. Kamacmpocguueckue nepecmpoliku. daykmyayuu.
HampaBriieHHbIe 3aKOHOMepHbIe CMeHbI COO0IeCTB — cyKueccuu. [lepBuuHbie U
BTOPWUYHbIE CYKLECCMM W UX TMPUUMHBL. AHTDPOMNOreHHble BO3JEUCTBUS Ha
cykieccud. KnrMakcHoe coo6iriectBo. briopasHoobOpasue U ToJIHOTa KPyroBopoTa
Bell[eCTB — 0CHOBA YCTOMUMBOCTH COOOIIIECTB.



[TpupozHbIe 5KOCUCTEMBI. DKOCUCMeMbl 03€p U peK. DKocucmembl Mopell U
OKeaHos. DKocucmembl MyHOp, /1eco8, cmenetl, NYyCMbIHb.

AHTpoOMoOreHHble 3KOCUCTeMBI. ATpo3KocucTeMa. ArpoiieHo3. Pasznuuus
MeXXly aHTPOIIOTe€HHBIMU U TPUPOJHBIMU SKOCUCTEMaMHU.

Yp6o3kocrcrembl. OCHOBHble KOMIIOHEHThI ypOo3kocuctem. ['opojckas
dbsopa u dayHa. CuHaHTpomnu3allds Tropojckou ¢ayHbl. buosornueckoe u
X03SMCTBEHHOE 3HaUeHHe arpO3KOCUCTeM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAaHUsI OCHOBHBIX B3aWMO/IEUCTBHUMA OPraHU3MOB B
sKocucTeMax. Poib KackadHoz2o 3ggexkma u 8udos-30upukamopos (Kaouesblx
8u0d08) 8 (pyHKYuoHupogaHuu skocucmem. [lepeHOC 3HEPryUY W BeEILECTB MEXAY
CME>XXHBIMU 3KOCHCTeMaMU. Y CTOMUMBOCTb OPraHW3MOB, TIOMYJIALIUA U 9KOCUCTEM
B YC/IOBUSIX €CT@CTBEHHBIX U aHTPOTIOTeHHBIX BO3/1eCTBUM.

MexaHu3mbl go30elicmeusi 3a2psi3HeHUll  pasHbIX munoe Ha
cybop2aHu3MeHHOM, Op2aAHU3MEHHOM, NONYASIYUOHHOM U SKOCUCMEMHOM YPOBHSIX,
OCHOBbl ~ 3KO/102UYECKO20  HOPMUPOBAHUSI ~ AHMPONO2EHHO20  8030elicmausl.
MeTo/10/10THsi MOHUTOPHHTA eCTeCTBEHHBIX M aHTPOITOT€HHBIX 3KOCUCTEM.

JeMoHCcTpanuu
[Toptpet: A. [Ix. Tencu.
Tabmpr u  cxembl:  «CTpykTypa  OWolleHO3a»,  «OKocucTeMa

IIIMPOKOJIMCTBEHHOTO Jieca», «IKOCUCTeMa XBOMHOIO Jjieca», «DyHKI[MOHA/TbHbIE
Ipynnbl OPraHW3MOB B 3KOCHCTeMe», «KpyroBOpPOT BeI|ECTB B 3KOCHCTEMEY,
«erm utanus (racTOuUIIHAs, JeTPUTHAsS)», «DKOJOTHuUecKasi MipaMuja unces»,
«DKoJjiornyeckass ImipaMuia OMoOMacchl», «OKOJIOrHueckas MUpamMuia SHEepPrum»,
«Obpa3oBanue 6omoTa», «IlepBUuHas cyKieccusi», «BoccTaHOB/IeHUe jieca Toce
roykapa», «3JKOCHUCTemMa O3epa», «ArpoleHo3», «KpyroBopor BelecTB U IMOTOK
9HEpPIrWH B arpoijeHo3e», «[Ipumepbl ypO0o3IKOCHCTEM.

Ob6opyzaoBanue: repbapry pacTeHWM, KOJIJIEKI[UM HaCEKOMBIX, Uyuersa MTUlL] U
3Bepeii, repbapuu Ky/IbTypHBIX U AMKOPACTYII[UX paCTeHU, akBapuyM KaK MOJe/Tb
9KOCUCTEMBI.

IMpakTuyeckas padora «l/3yueHue u orvcaHyie ypb03KOCHUCTEMBI».

JlaGopaTopHass palGora «VI3yueHue pa3HOOOpa3uss MeJIKMX I[TOUYBEHHBIX
YIeHHWCTOHOTUX B Pa3HBIX 3KOCHUCTEMAX».

IKCKypcHsi «ODKCKYPCHsSl B TUITUYHBIM OHoreorieHo3 (B AyOpaBy, Oepes3HsK,
e/IbHUK, Ha CYXO/I0/bHBIA WM TIOMMEeHHBIN JIyT, 03€p0, 00JI0TO)».

OKCcKypcus «DKCKYpCUsi B arposkKocucteMy (Ha Mojie WM B TelJIMUHOEe
XO03SIMCTBO)».

Tema 10. Buocdepa — rirobanbHas 3KocucTeMa

buocdhepa — obmierviaHetapHasi 000/i0uka 3eM/H, T/e CYIeCTBYeT W/IH
Cyll[eCTBOBaJIa »KU3Hb. Pa3BuTHe rpezcTaBieHuit o 6uocdepe B Tpyzax J. 3rocca.



Yuenne B. . BepHazckoro o 6uochepe. Ob6mactu 6uocdepsl u eé coctas. KrBoe
BelleCcTBO 6rocdeprl 1 ero GyHKIUH.

3aKOHOMepHOCTU CyljecTBoBaHHS Omocdeprl. OcobeHHOCTH GHOChephbl Kak
r71006a/1bHOM 3KOCUCTeMBI. [InHaMUuecKoe paBHOBecue B 6rocdepe. KpyroBopoTsl
BellleCTB ¥ OHoreoxuMuyeckre IUK/bl (yriaeposa, a30Ta). PUTMUYHOCTD SIBJIeHUM
B Orocdepe.

3oHanmbHOCTE Omocdepnl. TlonaTtve o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYH/Ipa, XBOMHbIE Jleca, CMelllaHHbIe U IIIMPOKOMCTBEHHBIe Jieca, CTelu, CaBaHHbI,
MyCTbIHW, TPOMMYECKHe Jieca, BbICOKOTOpbsl. KnumaT, pacTUTe/IbHbIN U XKUBOTHBIN
MUp OMOMOB CYIIIH.

CTpykTypa 1 (DyHKIIMS >KUBBIX CUCTEM, OlleHKa WX peCypCHOro MoTeHI[1hana 1
brocdepHbIX QYHKLUH.

JleMoHCTpanuu

[Toptpetsr: B. U. BepHazackuu, 3. 3rocc.

Tabmuipbl U cxembl: «I'eocdepnl 3eman», «KpyroBopoT a3oTa B TPUPOJE»,
«KpyroBopor yrneposa B mnpupoze», «KpyroBopoTr KHCIOpoJa B TIPUPOJE»,
«KpyroBopot BobI B mipupoie», «OCHOBHbIe OHOMBI Cymm», «KiuMarnueckue
nosica 3emnn», «TyHapa», «Taura», «CmemanHbid jgec», «IIIMpOKOIMCTBEHHBINU
nec», «Crenb», «CaBaHHa», «I1yCTbiHS», « TpONUUECKUi J1€C».

OO6opyoBaHue: repbapry pacTeHUM pa3HbIX OMOMOB, KOJ/UIEKI[UH XKUBOTHBIX.

Tema 11. YenoBek U oKpyxamwias cpeja

OKonoruueckde KpU3UChl W WX TMpPUUYMHBL. Bo3zeiicTBue uesioBeka Ha
buocdepy. 3arpssHeHHe BO3AYIIHOW cpeAbl. OxpaHa Bo3AyXa. 3arpsi3HeHHe
BOJIHOU cpeabl. OxpaHa BOJHBIX pecypcoB. PaspyuieHue 1ouBbl. OXpaHa
TIOYBEHHBIX PecypcoB. MI3MeHeHMe KIMMarTa.

AHTpororeHHOe BO3/lefiCTBYe Ha PACTUTE/IbHbIN U )KUBOTHBIM Mup. OXpaHa
pPacTUTENILHOTO W XUBOTHOTO Mupa. OCHOBHbIE TIPUHIUIIBI OXpaHbl TIPUPO/bI.
Kpacabie xkHuru. Ocobo oxpaHsemble TmpupoAHbie Tepputopuu (OOIIT).
boTtannyeckue caipl ¥ 30010rMUYeCcKre TapKu.

OCHOBHbIe TIPUHIIMIBI YCTOMUYMBOTO PA3BUTUS Ye/IOBeUeCTBA U MPUPO/IbI.
PaijioHa/lbHOe  TIPUPO/IOTIONB30BaHHE UM COXpPaHeHWe  OMOIOTMUeCcKOro
pasHooOpa3uss 3emym. OOI[e 3aKOHOMEPHOCTH TI100albHBIX 3KOJIOTHUECKHX
Kpr3ucoB. Oco6eHHOCTH COBPEMEHHOT'0 KPH3UCa 1 ero BeposiTHbIe TIOC/IeICTBUSI.

Pa3BuTMe MeTOJOB MOHUTOPWHIA pa3BUTHSl OMACHBIX TEXHOTeHHBIX
niporieccoB. CucmemHble uccae008aHusi nepexodda K pecypcocbepezarowell u
KOHKYpeHmocnocobHoll s3Hepzemuke. buosozuueckoe pasHoobpasue u 6uopecypchbil.
HayuoHanbHble uH(OpMayuoHHble cucmembl, obecneuugarowjue oocmyn K
uH¢opmayuu no COCmMOsIHUIO oOmoedbHblX 8Uudo8 U 3skocucmem. OCHO8bI



sKopeabuaumayuu 3Kocucmem U cnocobog 60pbObl € 6uONOBpeHcOeHUIMU.
PekoHcmpyKyusi MOPCKUX U HAG3eMHbIX SKOCUCMEM.

JeMoHCcTpanuu

Tabmuubl ¥ CXeMbl:  «3arps3HeHHe  aTMOChepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsi3HeHWe TI0uBbl», «llapHMKOBBIM 3ddekT», «Ocobo
OXpaHsieMble PUPO/HbIE TEPPUTOPHH», «MO/Ie/T! YIIPAB/ISIeMOI0 MHUPa».
Ob6opyznoBanue: (ororpaduu OXpaHsSeMbIX pacCTeHHMM M >KUBOTHBIX KpacHoi
kHUTU Poccurickon ®@epnepanuu, KpacHOM KHUTY pervoHa.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHMUSA ITPOI'PAMMBI 110
BNOJIOI'MN HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JINMHHOCTHBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBnMBaeT TpeOOBaHUsI K pe3y/ibTaTaM OCBOEHUS
00yuarolMMHUCS TpPOTrpaMM CpefiHero 00ijero oOpa3oBaHUs: JINUYHOCTHBIE,
MeTaripeIMeTHbIe U TIpeIMeTHBIE.

B cTpyKType JTMUHOCTHBIX pe3y/bTaTOB OCBOEHHsI ITPOrpaMMbI 10 O1osioruu
BbI/le/IeHbI CJIeIVIOIIe COCTABJISIIOIMe: 0CO3HaHWe O0YJaroL[UMUCS POCCUMCKOM
IPaKJaHCKOM WIEHTUYHOCTU — FTOTOBHOCTU K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH
M caMoollpefieJieHUI0, Haiuuue Momugeayuu K oOydeHuro  OUOIOTHH,
ye/neHanpaeneHHoe paszeumue BHYTPeHHUX YOeXJeHWM JMYHOCTM Ha OCHOBE
K/TFOUEBbIX 1[eHHOCTeM W WMCTOPUYECKUX TPAJUI[MM pa3BUTHS OHOIOrMUeCKOro
3HaHWS, 20MOBHOCMb U CNOCOOHOCMb 00YUaIOIIMXCS PYKOBOJCTBOBATLCSI B CBOEM
JlesiTeTbHOCTU  1IeHHOCTHO-CMbIC/IOBBIMUA ~ YCTAaHOBKaMH, MPHUCYIIIUMU CHUCTEMe
buonornueckoro  obpa3oBaHWs, HAAUYUE NPABOCO3HAHUS  SKOJOTHUUeCKOMN
KyJbTYPbl, CNOCOOHOCMU cCMAasumb 11eJ1d ¥ CTPOUTD YKU3HEHHbIEe TI/IaHbI.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUSI MPOTrpamMMbl M0 OMOJIOTHH JOCTUTal0TCS
B eJUHCTBe yueOHONW U BOCTIMTATeJIbHOW [esiTeIbHOCTU B COOTBETCTBUU C
TPaJIULIMOHHBIMU POCCUMCKUMU COLIMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMU 1[€HHOCTSIMU, TIPUHATHIMU B 00l1l[eCcTBe TIpaBWIaMHd W HOpPMaMu
MOBe/leHHsI U CIIOCOOCTBYIOT TMpoLieccaM CaMOMO3HAHUS, CaMOBOCIIUTaHUS U
CamMOpa3BUTHS, pa3BUTUS BHYTPEHHEM TO3WLMUA JIMYHOCTH, NaTPUOTHU3Ma U
yBa)KeHUSI K 3aKOHY U INPaBOIOPS/KY, UYeI0BEKY TPyZa M CTapiieMy [OKOJIEHUIO,
B3aMMHOTO YBa)KeHHs, Oepe)KHOr0 OTHOIIeHWs K KyJIbTYDHOMY Hac/IeAuio u
TPaJULIUSIM MHOTOHALIMOHAIBLHOTO Hapoza Poccuiickor ®efepainuu, Npupoje U
OKpY>Karolliel cpefie.

JINuHOCTHBIE pe3yJ/ibTaThl OCBOeHHs yueOHOro ripegMeTa «bBuoIorUs»
JOJDKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH 00yUaroIuXcsi pyKOBOJCTBOBAThCS
chopMHUpOBaHHOM BHYTPEeHHeM TMO3WLMel JIMUHOCTH, CHUCTeMOW I11eHHOCTHBIX
OpUeHTalUi, TI0O3UTUBHBIX BHYTPEHHHX  yOeX/eHH{, COOTBeTCTBYIOIIUX
TPaJULIMOHHBIM IIEHHOCTSIM POCCHMCKOTrO OOIlecTBa, paciivpeHre >XU3HEHHOTO
OIbITa U OMbITa JedATe/JIbHOCTH B IpOLiecce peasn3aliid OCHOBHBIX HarlpaBjeHWMN
BOCIIMTaTeTbHOU /leATe/IbHOCTH, B TOM UMCJIe B UaCTH:

1) rpakIaHCKOr0 BOCIIUTAHUSA:

c(OpMUPOBAHHOCTb IPA’KJAHCKOM MO3ULIMK 00yyYarolierocsi Kak akTUBHOTO U
OTBETCTBEHHOTO ujieHa POCCUICKOro 00I11ecTBa;

OCO3HAHHWE CBOUX KOHCTUTYLIMOHHBIX TpaB U 00s3aHHOCTEH, yBa)kKeHue
3aKOHa U MpaBOIOPsI/IKa;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW /[esiTeJIbHOCTU TIpU CO3/IaHUM
yueOHBIX TPOEKTOB, pellleHWH yueOHBbIX U TI03HABaTe/bHbIX 3a/iau, BBITIOJHEHHUU
OUoOrMUeCKUX SKCTIePUMEHTOB;

criocobHOCTh  OTpejieNIiTh COOCTBEHHYIO TIO3WI[MIO TI0 OTHOIIEHWIO K
SIBJIEHUSIM COBPEMEHHOM XXU3HU U 00bSCHSTH e€;

yMeHHe yUWUTHIBaTb B CBOMX [eWCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMO/IEUCTBUS JIFOZIEN C pa3HbIMU YOeXXIeHUsIMU, KyIbTYPHBIMU 1IeHHOCTSIMU U
COLIMAJIbHBIM TI0/I0KEHUEM;

TOTOBHOCTb K COTPY/IHAUYECTBY B TIpOLiecCeé COBMECTHOI'O BBITIOTHEHUS
yueOHBbIX, TI03HABaTebHLIX M HCCAe[I0BATE/NbCKUX 3aJjay, YBa)KUTEIbHOTO
OTHOITIIEHUS] K MHEHHIO OIMOHEHTOB TIpH OOCY>XIEeHUU CIIOPHBIX BOIPOCOB
6U1oI0rMUeCcKoro co/iepKaHusi;

TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOM /leTe/IbHOCTH;

2) NaTpUOTHYECKOr0 BOCIIUTAHMS:

chopMHPOBaHHOCTD POCCHUUCKOU rpakJjaHCKOH WJIeHTUYHOCTH,
MaTpuoTHU3Ma, YBa)KEHUsSI K CBOEMY Hapoj/ly, UyBCTBa OTBETCTBEHHOCTH Tiepe[
PopuHOW, ropfocTy 3a CBOM Kpau, CBOWO PoauHy, CBOM f3bIK U KYJIBTYDY,
TIPOILIJIOe Y HACTOsiIIiee MHOTOHALIMOHAILHOTO Hapoja Poccuy;

LIeHHOCTHO€e OTHOIIIeHWe K MPHUPOAHOMY Hac/e[ui0 U MaMsATHUKaM TIPHUPO/ibl,
JlocTKeHUsIM Poccruy B HayKe, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/E;

CrIOCOOHOCTh OI|eHWBAaTh BK/A[l POCCHMCKUX YUYEHBIX B CTAHOBJIEHWE U
pa3BuTHe OWOMOTWM, TIOHUMAHWS 3HaueHHsT OWOJOTMH B TIO3HAHWM 3aKOHOB
TIPUPO/BI, B )KU3HH UeJIOBEKa ¥ COBPEMEHHOI0 00IIeCTBa;

njeiiHasi yOeXKIEHHOCTb, TOTOBHOCTh K C/Iy)KeHHI0 M 3amfure OTeuecTsa,
OTBETCTBEHHOCTH 3a ero Cyb0y;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSA:

OCO3HaHHeE [yXOBHBIX LIEHHOCTEeW POCCUUCKOTO HApO/a;

chopMHPOBaHHOCTb HPAaBCTBEHHOI'0 CO3HAHUSI, STUUECKOT0 TTI0Be/IeHUS;

CrIOCOOHOCTh OLIeHMBATh CUTYAl[dI0 W TIPUHHUMAaThb OCO3HAHHbLIE peIleHHs,
OpPHEHTHPYSICh Ha MOpabHO-HPaBCTBEHHbIE HOPMbI U [JeHHOCTU;

0CO3HaHHe JIMYHOT'O BKJ/IaJja B TIOCTPOEHHE YCTOMUHUBOTO OyayIIiero;

OTBETCTBEHHOE OTHOIIIEHWe K CBOMM POJIUTEJISIM, CO3/]JaHHI0 CeMbU Ha OCHOBE
OCO3HAHHOI'O TIPUHSATHS LIEHHOCTeM CeMeWHOM J>KM3HM B COOTBETCTBUU C
TpaAuLMsIMKu HapoioB Poccuu;

4) 3CTeTUYECKOr0 BOCITUTAHUSA:

JCTeTUYECKOe OTHOIIeHWe K MHPY, BK/IOUas 3CTeTUKY ObITa, HAyuHOTO U
TeXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYZa, 00IIeCTBeHHBIX OTHOIIIEHHH];

MOHKMMaH1e SMOIL[MOHATbHOTO BO3/IeMCTBUS >KMBOM TIPUPO/Ibl U €€ 1[eHHOCTH;



TFOTOBHOCTb K CaMOBBIDa)XKEHWIO B pa3HbIX BUJAX WCKYCCTBa, CTpeMJIeHHe
TIPOSIB/ISITh KaueCTBa TBOPUECKOU JIMUHOCTH;

5) ¢u3uyeckoro BoCcMUTAHUA, (DOPMHUPOBAHUS KYJbTYPbl 3/J0POBbSl U
3MOL[HOHA/ILHOTO 0/1arono/yums:

MOHVUMaHWe W peanu3anus 370poBoro u 0Oe3omacHoro obpa3za >KU3HU
(3mopoBoe  mMTaHWe, COOJIOJleHWMEe  TUTMEHWUeCKWX TIpaBWI W HOPM,
cba/slaHCUPOBaHHBIM peXUM 3aHATUM U OT[AbIXa, PperyaspHas du3nueckas
aKTUBHOCTH), Oepe)KHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBeHHOMY (DM3UUECKOMY U TICUXUUYeCKOMY 3/]0POBBIO;

MOHMMaHWe 1[eHHOCTU TIpaBW/ WHAWBUAYaTbHOTO M  KOJUIEKTUBHOTO
6e30macHOro MoBe/IeHHsI B CUTYaI[UsX, YTPOKAIOI[HX 3/I0POBBIO U JKU3HM JIFOIel;

OCO3HaHMe TOCAe[CTBUI U HENpUSTUS BPeAHbIX MpUBbIUeK (yroTpebsieHus
a/IKOT0J1s1, HADKOTHKOB, KypeHusl);

6) TPyA0BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHHe 1[[eHHOCTH MacTepCTBa, TPy 10/ito0ue;

TOTOBHOCTb K AaKTHUBHOM [IesiTeJIbHOCTH TEeXHOJIOTUYeCKOW W COoIMa/lbHOM
HaIpaB/IEHHOCTH, CTIOCOOHOCTh MHHUIIMHMPOBATh, TUIAHUPOBATh U CAMOCTOSITE/THHO
BBITIOJIHSATh TaKyl0 JesiTeIbHOCTD;

VHTepeC K pa3uuHbiM cdepam npodecCruoHaIbHOU [1eTeTbHOCTH, YMeHue
coBepIllaTb OCO3HAHHBIA BbIOOpP OyAyleit Tipodeccd W peasv30BbIBATh
coOCTBeHHbIe )KM3HEeHHbIe T/IaHbl;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHHI0O M caM00OOpa3oBaHUIO Ha
MPOTSDKEHUH BCeU »KU3HU;

7) 5K0/I0THYeCKOro BOCIUTAHUSA:

9KO0JIOTUYEeCKH 1iesieco00pa3Hoe OTHOIeHWe K TIpUpo/ie KAk WCTOYHUKY
JKV3HU Ha 3emJie, OCHOBe eé Cyll|eCTBOBaHUS;

TIOBBIIIIEHWEe YPOBHSI 9KOJIOTUYECKOW Ky/JbTypbl: TMpHOOpeTeHUe OIlbITa
MJIAHUPOBAHUSI TIOCTYMKOB W OLIEHKM UWX BO3MOXXHBIX TOCAeACTBUM  [IJist
OKpY>Karoller cpe/ibl;

0CO3HaHue T7100a/bHOTr0 XapakTepa 3KO0JIOTUYeCKUX TpobsieM W myTed MUX
pellieHus;

CrIocOOHOCTh WCTIONB30BaTh TIpUOOpeTaeMble TMpPH H3ydeHUH Ouosioruu
3HAaHUSI YW yMeHWs TpU pellleHuHd TIpo0sieM, CBSI3aHHBIX C paljMOHATbHBIM
MIPUPO/IOTIOb30BaHeM  (coOsitofleHe  TIpaBU  TIOBeJieHHMsT B TIPUPOJe,
HaripaB/ieHHbIX Ha COXpaHeHHWe pAaBHOBECHSI B S3KOCHCTeMaX, OXpaHy BW/IOB,
9KOCHUCTeM, brochepsl);

aKTMBHOE  HeMpusiThe [eUCTBUM, TIPUHOCAIIMX BpeJ  OKpYy’Karolleu
TIPUPO/IHOM CpeJie, yMeHHe TIPOTHO3UPOBaTh HeOaromnpHUsiTHbIe 3KOJ0rHYecKue
TI0C/Ie/ICTBUS TIPeITPUHUMAaeMbIX JeHCTBUM 1 TIpeIoTBpaIliaTh UX;



Ha/Jvuye pasBUTOI0 3KOJ0TMYECKOr0 MBILLIEHHUs], SKOJIOTUYeCKOU KY/IbTYPhI,
OIbITa JesiTeIbHOCTH 9K0JIOTUYeCKOn HaTIpaBJ/IeHHOCTH, yMeHUsI
PYKOBOZICTBOBAaTbCSI UMM B T0O3HaBaTe/JbHOW, KOMMYHHUKAaTUBHONW U COLIMAIbHOM
MPAKTHKe, TOTOBHOCTH K YYaCTHIO B MPAaKTUYECKOU JeSITeTbHOCTH 3KOJ0TMYeCKOon
HarpaB/IeHHOCTHY;

8) neHHOCTH HAyYHOI0 NO3HAHUA:

c(OpMUPOBAHHOCTb MMPOBO33PEHUS], COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAayKU U OOII[eCTBeHHOW TMPaKTHUKH, OCHOBAHHOTO Ha JAuasore
KYJIbTYP, CII0COOCTBYIOIIIEr0 0CO3HAHUIO CBOET0 MeCTa B MOJIUKY/IbTYPHOM MUPE;

COBepIIIeHCTBOBaHME $3bIKOBOM W UYWTaTeNbCKOW KYJ/bTYypbl KakK Cpe/CTBa
B3aUMO/IENCTBUSI MEXKY JIFOJbMU U TMO3HAHUSI MUDA;

TOHMMaHWe crielubuKd OWONMOTUM KakK HayKd, OCO3HaHWS eé poJiu B
(opMHpOBaHMY PpaLMOHATBLHOTO HAYYHOrO MBIIUIEHHUS], CO3[aHUU LeJIOCTHOTO
rpeficTaB/ieHUss 00 OKpy’KarollleM MUpe Kak O e[MHCTBe TMpPUPOJbl, YesoBeKa U
obilecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTell W pelleHUM MpobieM
COXpaHeHUs IPUPO/IHOTO paBHOBECHS;

yOexx1EHHOCTh B 3HAUMMOCTH OMOJIOTMU [IJIsi COBPeMEHHOM LUBUIMA3ALIWU:
obecrieueHrsi HOBOT'O YDOBHSI Pa3BUTUSI Me[UIMHBI, CO3/laHUe TepCreKTUBHbIX
OMOTeXHOJIOTUM, CIMOCOOHBIX  peIlaTb pecypcHble  TpobjeMbl  pa3BUTHS
yeJsi0BeUeCTBa, MOMCKa MyTel BbIXo/a U3 I100aqbHbIX 9K0/IOTHUYEeCKUX MpobsieM U
obecrieueHusi  Tiepexofia K  yYCTOMUMBOMY  pa3BUTHIO,  Ppal[MOHAJLHOMY
WCTI0/Ib30BaHHIO TIPUPOJHBIX PeCypCcoB U (POPMHUPOBAHHIO HOBBIX CTaH/apTOB
JKU3HUY;

3aMHTEepeCOBaHHOCTb B TIOAy4YeHHWH OWOIOTMYECKUX 3HaHUA B  Le/IsIX
MOBBILLIEHUsT  O0Ileid Ky/JabTyphbl, €CTeCTBEHHO-HAayyHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTy (PyHKLMOHATBHON IPaMOTHOCTH O0ydYarouuxcs, GpopmMupyemoit
TIpY U3yueHuu 61ooruy;

MOHMMaHWe CYLIHOCTHM MeTOJZIOB IO3HAaHUS, WCII0/Ib3yeMbIX B eCTeCTBEHHbIX
HayKaX, CIOCOOHOCTM WCII0/Ib30BaTh TIOy4yaeMble 3HaHUs [jI aHaau3a M
00BsICHEHUSI SIBJIEHUM OKDY)KaloIllero MuUpa U MPOUCXOASIIUX B HEM H3MeHeHHH,
yMeHHe JenaTh OOOCHOBaHHbIe 3aK/IHOUEHHSI Ha OCHOBe HayuHbIX (DaKTOB U
VMMEIOLMXCS JAHHBIX C L[e/TbI0 MOyYeHUs! J0CTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTh CAaMOCTOSITE/IbHO MCII0/Ib30BaTh OUOMIOTHYeCKUe 3HaHUs [iJIs
pelleHYs TPo6JieM B peasibHbIX )KU3HEHHbBIX CUTYaLUsIX;

OCO3HaHWe LIEHHOCTU HAy4YHOW [esTelbHOCTH, TOTOBHOCTb OCYILeCTBJISITh
MIPOEKTHYIO U UCC/Ie[l0BaTeNbCKYH0 1eATeTbHOCTh MHAWBU/Iya/IbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HENpPepbIBHOMY  00pa3oBaHHI0 U
camMo00pa30BaHMI0, K aKTHBHOMY IOJyUeHUI0 HOBBIX 3HAHWN MO OWo/orMu B
COOTBETCTBUM C YKU3HEHHBIMU MTOTPeOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHbie pe3y/bTaThl OCBOeHHs yueOHoro npeamera «buomorusi»
BK/IIOUAIOT: 3HauuMble i1 (OPMHUPOBAHUS MHPOBO33DeHUs O0O0yUaroIuxcs
MEX/IHCLUTIIMHAPDHBIe (MeXKIIpeJMeTHbIe) oOllleHayuyHble TIOHATHS, OTpaKarollyie
11eJIOCTHOCTh HAy4yHOM KapTHHbI MHpa W CrelMdUKy MeTO/0B [O3HaHUS,
HCIIO/Ib3YeMbIX B eCTEeCTBEHHBIX HayKax (BellleCTBO, SHeprus, siBjieHue, Npoliecc,
cuCTeMa, HayuHbIM (aKT, MPUHIUI, TUMOTe3a, 3aKOHOMEePHOCTb, 3aKOH, Teopus,
ucciejoBaHve,  HaOmofieHWe,  W3MepeHHe,  SKCTIepUMeHT U ApyTue);
yHUBepcanbHble yueOHble [elcTBUSI (TI03HaBaTe/ibHble, KOMMYHUKATHBHEIE,

pEry/siTUBHBIE), obecrneurBaroLLyie dbopMHpoBaHue (yHKLMOHATBHOU
rPaMOTHOCTH W COLIMA/IbHON  KOMITeTeHIIMM OO0yuaroIuxcsi;  CIIOCOOHOCTD
obyyaroIumxcs VICII0/Ib30BaTh OCBOEHHbIe MeXXIUCLUIUIMHAPHBIE,

MHUDOBO33pDeHUECKMe 3HaHWS W YHUBepCajbHble yueOHble JeWCTBUSI B
103HaBaTe/IbHOW U COL[MA/IbHOM TPaKTHUKe.

B pesynbTaTe wu3yueHWs OWOJIOTUM Ha YypOBHe CpeAHero oOIero
obpazoBanusi 'y oOyuatomierocs OyayT chopMupOBaHbI —T0O3HaBaTe/bHbIE
YHUBepCa/ibHbIe YueOHbIe ZIeHCTBUSI, KOMMYHUKATUBHbIE YHUBEpCA/IbHbIE yueOHbIe
JeNCTBUS, PETy/IATHBHbIE YHUBepCajbHble YyueOHbIe [eHCTBHS, COBMECTHasl
JesITe/TbHOCTb.

MertarnipemMeTHble pe3y/bTaThl OCBOEHUSI TIPOTPAaMMbl CpeIHETro OO0II[ero
o0Opa3oBaHus JO/KHBI OTPaXKaTh:

OB/1aseHue YHHUBEPCa/IbHBIMH y4eOHbIMH MO03HaBaTe/IbHBIMH
NeNCTBUAMU:

1) 6a3oBbIe JTOrHUECKHE JeHCTBUA:

CaMOCTOsITe/IbHO  (OpMy/MpOBaTh W aKTyaJu3upoBaTh  Tpobiemy,
paccMaTpuBaTh eé BCeCTOPOHHE;

WCTIO/b30BaTh TPU OCBOEHWM 3HAHWUN TPUEMBI JIOTUYECKOTO MBIIIEHUS
(aHanu3a, cUHTe3a, CpaBHeHws, Kiaccudukaiyy, 0600IIeHusT), paCKpPbIBaTh CMBICIT
O10/IOrMUeCKUX TIOHATUH (BBIJE/ATh UX XapaKTepHble MPU3HAKH, yCTaHABIUBATh
CBSI3U C IPYTUMH TIOHSITUSIMU);

OTIpefiesIATL 1[I JesITeJbHOCTH, 3ajaBasi TapaMeTpbl M KPUTEPUU UX
JOCTHD>KEHUSI, COOTHOCHUTE Pe3yJIbTaThl 1€ TeIbHOCTHU C TTOCTAaB/IEHHBIMHU LIe/ISIMU;

WCTIOb30BaTh OMOJ/IOTHYeCKUe TIOHSATHS [Jjisi 00bsicHeHUs1 (DaKTOB U SIBJIEHUH
JKUBOU TTPHUPOJIBI;

CTPOUThH JIOTUYECKHe pacCyxeHusi (MHAYKTHUBHbIE, JeJyKTUBHbIE, TIO
AHAJIOTUH), BBISB/IATH 3aKOHOMEPHOCTH W TPOTHUBOPEUMs B pacCMaTpPUBAEMbIX
SIBJIEHUsIX, (POPMYJIMPOBATh BBIBO/IbI U 3aK/TFOUEHUST;

MIPUMEHSITh ~ CXeMHO-MOJZie/ibHble ~ Cpe/iCTBAa /i1 Tpe/iCTaB/IeHUs
CYIIIeCTBEHHBIX CBsi3eli U OTHOILIEHUM B M3y4aeMbIX OMOIOrMYeckux oObeKTax, a



TaKKe  TPOTUBOpPEUYM  pasHOTO  pO/ia,  BBISBJAEHHbIX B pa3/MUHBIX
vH(OpPMaI[MOHHBIX UCTOUHHKAX;

pa3pabaThiBaTh TUIaH pelieHds MpobjemMbl C YUETOM aHaIM3a WMEIOL[UXCS
MaTepua/ibHbIX U HeMaTeprUabHbIX PeCYPCOB;

BHOCHUTh KOPPEKTHBBI B [IeSITE/IbHOCTb, OI[eHUBaTh COOTBETCTBHE Pe3y/IbTaTOB
1e/IsIM, OLIeHUBaTh PUCKH TIOC/IeICTBUN JesITe/IbHOCTH;

KOOD/IMHUPOBaTb W  BBITIOJIHATH pab0OTy B  YCAOBHUSIX  peaibHOTO,
BUPTYaIbHOT0 1 KOMOMHUPOBAHHOT'O B3aMMO/IeNCTBYS;

pa3BHBaTh KpeaTUBHOE MBIIIIJIEHHe TP pellieHnH KU3HEeHHBIX Tpobiem.

2) 0a3oBbIe HCC/IefoBaTeIbCKHe JeHCTBHS:

BJIaZleTb HaBbIKaMU yueOHO-UCC/IeloBaTeIbCKOW U TIPOEKTHOM JlesiTeTbHOCTH,
HaBbIKAaMH  pa3pelieHdss 1pobsieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITe/TbHOMY TOMCKY MeTO/IOB pellieHus1 TPAKTUUeCKUX 3ajjay, MPUMeHeHUI0
Pa3/IMUHBIX METO/0B ITO3HAHUS;

WCTIO/Ib30BaTh pa3/iMuHble BUZbI [JeSTeJIbHOCTU TI0 TOJyYeHUI0 HOBOTO
3HaHUS, €ero HWHTeprpeTaluy, MNpeoOpa30BaHUI0 U TIPUMEHEHWI0 B yueOHBIX
CUTYaI[USX, B TOM UHCJIe TIPU CO3ZIaHUM YUeOHBIX M COI[HA/IbHBIX TTPOEKTOB;

(hopMUpOBaTh HayUHbIN THIT MBIIILJIEHHs], B/laZileTh HAYUHOU TEePMUHOJIOTHEH,
K/TFOUEBBIMU TTOHSATUSIMU U METO/IaMU;

CcTaBUTb W (OPMy/IUpOBaTh COOCTBeHHbIe 3afauM B obOpa3oBaTenbHOM
JlesITeTbHOCTH U JKU3HEHHBIX CUTYaLUsIX;

BbISIBJIATb [IPUUMHHO-CJIeZICTBEHHBIE CBSI3M M aKTya/JU3UpOBaTh 3ajiauy,
BBIIBUTATh THUTIOTe3y e€ pellleHusi, HaXOAWTh apryMeHTbl [ J0Ka3aTe/lbCTBa
CBOUX YTBEp)K/€HUH, 3a/laBaTh MapamMeTphl U KPUTEPUH pellieHs;

aHa/M3UpOBaTh TIOJIydeHHble B XOJle peIlleHus 3ajaud  pe3y/bTaThl,
KPUTHUYECKU OI[eHUBaTh HX /I0CTOBEPHOCTb, TTPOrHO3MPOBATh U3MeHeHHe B HOBBIX
yCJIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAlL[MsIM, OLIeHUBATh TIPUOOPeTEHHBIN OTTbIT;

OCYILIeCTB/ISITh 1jeJieHaripaB/ieHHbIM TIOMCK TepeHoca CpeiicTB U CrocoboB
JIeCTBUS B Mpo(ecCMOHaNbHYIO Cpeay;

yMeTb TepeHOCHTh 3HaHWSI B TI03HABaTEeJbHYI0 U TIPAKTHUECKYI0 00/acTH
JKU3HelesITe/IbHOCTH;

yMeTb UHTeTPHUPOBATh 3HaHHWS W3 Pa3HBIX MPeMeTHBIX 00/1acTel;

BLIIBUTAaTh HOBbIe W€, TpejjaraTh OpUTrHHabHbIe TIOJXO/bl U pelleHws,
CTaBUTH MPOOIEMBI U 3a/IauH, JOMYCKAOIIIe abTepHATUBHBIE PEIeHUS.

3) pabora c uadopmanuei:

OPUEHTUPOBAThCS B Pa3/IMUHbIX UCTOUHUKAX MHPOPMAaIUH (TeKCTe yueOHOTO
rmocobusi, Hay4yHO-TIOMY/ISIPHOM JiUTeparype, OWO/JIOTUYECKUX CJIOBapsiX U
CTIpaBOYHMKAX, KOMIbIOTEPHBIX 0a3ax [JaHHbIX, B VIHTepHeTe), aHa/IM3HUPOBATh



rvH(OpMaI[1IO0 Pa3/IMUHbBIX BUIOB U (DOPM TpecTaBIeHHs], KPUTUUECKH OI|eHHUBATh
e€ JOCTOBEPHOCThb W HEITIPOTHBOPEUHBOCTb;

dhopMy/MpoBaTh 3arpochl ¥ TIPUMEHSTb Pa3UUHble METO/bI TIPU TIOUCKe U
orbope OHosorHUecKor WHGOpPMaIy, He0OXOAUMOM [/Isi BLITIOJHEHUST Y4eOHBIX
3a/1ay;

rpuo0OpeTaTh OIBIT MCIOJ/Ib30BaHUSI HHMOOPMAI[MOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMA, COBEPILIEHCTBOBATh KY/IbTYPy aKTHBHOTO HCIT0/Ib30BaHHUS Pa3/TMUHbIX
TTIOMCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BBIOMpATh  OMNTHUManbHYy0  (OpMy  TIpe[CTaB/IeHHs
buronornueckoit nHbopmaruu (cxeMbl, rpadyKy, AUarpaMMbl, TaOMHIIbI, PUCYHKH
¥ ipyroe);

WCTIO/Ib30BaTh HAyUHBIM sI3bIK B KauecTBe CpeACTBa mnpud paborte c
Ovonoruueckoli MHGpOpMalMel: IIPUMEHSATh XWMHUYecKue, (Qusnueckue U
MaTeMaTUYeCcKhe 3HaKd U CHUMBOJBI, (OPMYJIbI, ab0peBHaTypy, HOMEHK/IATYpY,
WCIIO/b30BaTh U MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKHWE  CpeJCTBa
HarJIsiIHOCTH;

B/aZieTb ~ HaBbIKAMU  pacrio3HaBaHWS W 3alUThl  WHGOpPMAI[UH,
MH(OPMaI[MOHHOM 0€30I1aCHOCTH JIMYHOCTH.

OeajieHHe YHUBEPCA/IbHBIMH KOMMYHHUKATUBHBIMH JJeHCTBUAMM:

1) oOmienmue:

OCYIIIeCTB/ISATh KOMMYHHKALIUK BO BCeX chepax KU3HU, aKTUBHO YUaCTBOBATh
B /iajiore WK JUCKYCCHM TI0 CYI[eCTBY 0OCy>KJaeMoM TeMmbl (YMeHHe 3a/laBaThb
BOITPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCHTE/IbHO BBHITIOJIHEHUs TIpe/jlaraeMoi
3a/lauM, YUMTBIBATh MHTEPEChl U COTJIACOBAHHOCTH TTO3UILMM JPYTHUX YUaCTHUKOB
Jlvanora Uiy JUCKYCCUN);

pacrio3HaBaTb HeBepOa/ibHble CpeACTBa OOIeHHs], TMOHUMaTh 3HAaueHHe
COLMATbHBIX 3HAKOB, TPEATIOCHUIOK BO3HWKHOBEHHS KOH(MIMKTHBIX CHUTYalUH,
YMEThb CMSITYaTh KOH(QIMKTBI ¥ BECTH TTEPETOBOPALI;

BJIaZIeTh Pa3MUUYHBIMU CrIocOOamMHu OOIeHUs] ¥ B3aUMOJEUCTBUS, TIOHUMATh
HaMepeHUs APYTHX JIOZiel, MPOSIB/STh YBaXKUTEIbHOE OTHOIIEeHHE K cobeceIHUKY
Y B KOPPEKTHOU (popMe (hOpMYJIMPOBaTh CBOU BO3Pa’KEHMUS;

Pa3BEPHYTO U JIOTUUHO W3/laraTb CBOIO TOUKY 3PEHHUs C WCIIOTb30BaHUEM
SI3BIKOBBIX CPE/ICTB.

2) coBMecTHasi IeATeTbHOCTh:

MMOHWMAaThb W MCIIOb30BaTh MPEUMYIIECTBa KOMaHJHOW W WHAWBU/Ya/TbHOM
paboThI TIpH peltieHNH O6H0/IOTHUECKOM MpobsiemMbl, 060CHOBBIBaTH HEOOXOIUMOCTD
TIpPUMeHeHHsI TPYTTOBbIX (POPM B3aUMO/1eHiCTBYS TIPU PellieHrH yueOHO 3aziau;

BBIOMpATh TEMAaTHKy W MeTOZbl COBMECTHBIX AEMCTBHUN C YUYETOM OOIMX
MHTEPECOB W BO3MOKHOCTeH KaXKI0Tro UjieHa KOJIJIEKTHBA,;



MpUHUMAaThb LeJIM  COBMECTHOM  [leATeJIbHOCTH, OpraHM30BbIBaTb U
KOODZIMHUPOBATh [IeUCTBUS MO €€ [AOCTWKEHWIO: COCTaB/SAThb IUIaH [eMCTBUM,
pacrpeziesiitb pojidi C YYETOM MHEHMM Y4YaCTHMKOB, OOCY>KJaTh pe3y/IbTaThl
COBMECTHOM paboThI;

OlLleHMBaTh KaueCTBO CBOETr0 BK/a/la M KaX/JOro ydacTHMKa KOMaHJbl B
o011 pe3ysibTaT 1o pa3pab0TaHHBIM KPUTEPHSIM;

ripe/ijiaraTh HOBbIe TIPOEKTHI, OIeHWBaTh WAEeU C TI03UIUM HOBHU3HBI,
OpPUTMHA/IbHOCTH, TTPAKTUUYECKON 3HAUMMOCTH;

OCYLIEeCTB/ISTh TIO3UTUBHOE CTpaTeruyeckoe TIOBeJieHMe B Pa3/IMUHbIX
CUTYaLUsIX, TIPOSIBJISITH TBOPUECTBO M BOOOpaXkeHHWe, ObITh MHUIIMATUBHBIM.

OBlaieHHe YHHUBEPCA/IbHBIMH Pery/JIaTHBHBIMH [JeHCTBHAMM:

1) camoopraHu3anus:

WCTI0/Ib30BaTh OHOJIOTHUeCKHWe 3HaHWS [ BBISBIAeHUs MpobseM U UX
pellieHus B )KU3HEHHBIX U yUeOHBIX CUTYal[UsX;

BbIOMpaTh Ha OCHOBe OHOJIOTUYECKWX 3HAHUM 1le/ieBble W CMBIC/IOBbIE
YCTAaHOBKH B CBOUX [IeCTBUSIX U TIOCTYIIKAX MO OTHOIIIEHWIO K JKHWBOW MPHUPO/IE,
CBOEMY 3/I0POBbBIO U 3[J0POBbI0 OKPY KaIOILIKX;

CaMOCTOSITeJTbHO OCYIL[eCTBJIATh T03HABATE/bHYIO [IeSITe/IbHOCTh, BBISB/ISTh
1po0jieMbl, CTaBUTh U (POPMY/IMPOBAThL COOCTBEHHBIE 33aJauv B 00pa30BaTe/IbHOM
JlesITe/TbHOCTU U JKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITeJTbHO COCTaB/SATH TIJIaH pellleHuss 1pobsieMbl C  YUETOM
MMEIOIUXCS PeCYPCoB, COOCTBEHHBIX BO3MOYKHOCTEU U TIPe/ITTOUTeHHH;

JlaBaTh OL|EHKY HOBBIM CUTYaLUsIM;

pacLIpsTh paMKX yueOHOro TipeiMeTa Ha OCHOBe JIMUHBIX TIPe/ITIOUTeHuH;

JleniaTh OCO3HAHHBLIM BLIOOP, apryMeHTHPOBaTh ero, 6paTh OTBETCTBEHHOCTb
3a pellleHue;

OLIeHHBAaTh TTPUOOPETEHHBIN OTIbIT;

criocobcTBOBaTh  (POPMHPOBAHUIO U TIPOSIBJIEHWIO IITMPOKOM 3PYAUWLIMUA B
pasHbIX 00/1aCTAX 3HAHWUM, TIOCTOSIHHO TIOBBIIIATHL CBOW OOpa3oBaTeNbHBIA U
KY/IbTYPHbIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTb OLIEHKY HOBBIM CUTYyalWsiM, BHOCUTb KOPPEKTUBBI B JesiTeIbHOCTb,
OLIeHUBaTh COOTBETCTBUE Pe3Y/IbTaTOB LIeJIsIM;

B/IaJIeTh ~ HaBbIKaMM  [103HABaTe/JbHOM  pedieKCMM KaK  OCO3HaHUs
CoBepIllaeMbIX [IeCTBUM U MBICUTENbHBIX TIPOLECCOB, WX pe3y/JbTaTOB U
OCHOBaHWM, WCIOIH30BaTh MPUEMBbI pediIeKCHH /IJisi OL[eHKH CUTYaIuH, BbIOOpa
BEPHOTO0 pellleHusI;

yMETh OL|€EHWBaTb PUCKUM W CBOEBPEMEHHO MPHWHUMATh peLlieHUs M0 UX
CHIKEeHHUIO;



MPUHUMaTb MOTUBBI W apryMeHThl [PYIrMX T[IpM aHaju3e pe3yJbTaToOB
JlesiTeTIbHOCTH;

3) npuHsaTHE Ceds U [Pyrux:

TIpPUHUMATh Cce0s, TOHMMasi CBOM HeJJOCTaTKU U JOCTOUHCTBA;

MPUHUMAaTb MOTUBbI W apryMeHThl [IPYyTrMX TIpU aHaju3e pe3yJbTaToOB
JlesiTeTbHOCTH;

TIpU3HABaTh CBOE TIPAaBO U TIPABO IPYTUX Ha OLIMOKMY;

pa3BUBaTh CIIOCOOHOCTH TTIOHUMAaTh MUP C TIO3ULIMH IPYTOTr0 YesioBeKa.

IMPEAMETHBIE PE3YJ/IbTATBI

[TpenMeTHbIe pe3y/bTaTbl OCBOEHUSI COZiep)KaHUsi ydyeOHOro TmpeaMeTa
«buonorusi» Ha yriybIEéHHOM ypOBHE ODHEHTHMPOBaHbl Ha obecrieueHue
npodusbHOrO  0O0yueHWsi  oOyuaroiuxcss — 6Guosornu. OHM  BK/IIOUAIOT:
cietiduueckue Ast OKM0/IOTUY HayuHbIe 3HAHUS], YMEHUS U CTIOCOObI eCTBU T10
OCBOEHMIO, UHTepIpeTalui 1 rnpeoOpa30oBaHUI0 3HAHUM, BUABI [1eATebHOCTH T10
TO/TyYeHHI0 HOBBIX 3HAaHUM M UX TIPUMEHEHHIO B Pa3/IMUHbIX yueOHbBIX, a TaKKe B
peanbHbIX JKU3HEHHBbIX cuTyalusax. [IpegMeTHble pe3y/bTaThbl IpefCTaB/eHbl 10
roz,aM U3y4eHus.

[TpenmeTHBIe pe3y/bTaThl OCBOeHUs ydyebHoro mpeamera «buonorus» B 10
K/1acce 10/KHBI OTpaXkaTh:

cOpMUPOBAHHOCTh 3HAHUKW O MeCcTe W pPOAM OWUOJIOTHUU B CHUCTEMe
eCTeCTBEHHBbIX HayK, B ()OpPMUPOBaHWK eCTeCTBEHHO-HayUHON KapTHWHBI MUDa, B
MO3HAHWM  3aKOHOB TPUPOABI W  pelleHuH TMpo0seM  paljioHaIbHOTO
TIPUPO/IOTIO/IL30BaHMsl, O BK/Ia/le POCCUUCKUX U 3apYOeXKHBIX YUEHBIX B pa3BUTHe
Omosoruy;

B/a/leHe CUCTeMOM OWOJIOTHYeCKUX 3HaHUM, KOTOpas BKJ/IFOYaeT:
OCHOBOIOJIararoiie OUONOTHYeCKUe TepMUHBI UM TIOHATUS (PKH3Hb, KIIETKa,
opraHvsM, MmeTa00/iM3M, TOMeOCTa3, CaMOpPEryJ/SIusi, CaMOBOCIIPOM3Be/leHNe,
Hac/ie/[CTBeHHOCTb, W3MEeHUHWBOCThb, POCT W pa3BUTHe), OUosorvuuecKkde Teopuu
(knetounast Teopus T. [lIBanHa, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacsenctBeHHOCTH T. Moprana), yuenuss (H. WM. BaBwioBa — 0 1eHTpax
MHOT000pa3usi W  TIPOMCXOXKAEHHS  KYJAbTYDHBIX  PAcTeHWi),  3aKOHBI
(equHOOOpA3Usi TIOTOMKOB TI€PBOTO TIOKOJIEHUSI, pacilleliyieHUs,, YMCTOThl TaMeT,
He3aBUCMMOrO HacsenoBaHus ['. MeHgens, TOMOJIOTUUECKUMX PSALOB B
HacJ/ie/[CTBEHHOM W3MEHUYMBOCTH H. n. BagBuoga), TIPUHLIATIBI
(KOMILJIEMEHTapHOCTH);

B/lafleHVe OCHOBHBIMM MeTOJaMK HAy4YHOI'O [03HaHUs, MCII0/b3yeMbIX B
OuosoruUecKUx HWCCIeJOBaHUSIX JKUBBIX O0OBEKTOB (omucaHUWe, U3MepeHue,
HabmozieHre, IKCTIePUMEHT);



yMeHHe BbIZIeJISITh CYI[eCTBeHHbIe TTPU3HAKK: BUPYCOB, KJIETOK MPOKapyUoT U
9YKAapUOT, OJHOK/IE€TOUHBIX M MHOIOK/JIeTOUHBIX OPraHM3MOB, B TOM UHCJIe
OakTepwii, TpUOOB, paCTeHHUH, )KUBOTHBIX U U€I0BEKa, CTPOEHHSI OPraHOB U CUCTEM
OpPraHOB DPACTeHWH, >KUBOTHBLIX, UEJIOBEKa, ITPOI[ECCOB >KU3HEEATeTbHOCTH,
MIPOTEKAIOIIMX B OPraHW3Max PAaCTeHW, )KUBOTHBIX U Ue/loBeKa, OMOJ/IOruuecKrx
TripoiieccoB: obMeHa BelrjeCcTB (MeTab0/M3M), TIpeBpallleHus] SHepruM, OporKeHus,
aBTOTPOGHOIr0 U reTepoTpodHOro THUIOB MUTaHMs, (OTOCHHTE3a M XeMOCHHTe3a,
MHTO3a, Mel03a, rameToreHes3a, 3MOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHsI,  WHAWBUAYATbHOTO  Pa3BUTUA  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/IeHiCTBUS F'€HOB, reTepo3uca, UCKYCCTBEHHOTO 0TOOPA;

yMeHHe yCTaHaB/IMBaTh B3aMMOCBSI3M MEXKy OPraHOMJAMM KIeTKH M MX
GYHKLIMAMY, CTPOEHWEM KJIETOK Ppa3HbIX TKaHeM W MX (DYHKIUSAMH, MEXIY
OpraHaMM ¥ CHCTeMaMM OpPraHOB y pacTeHWi, >XUBOTHBIX M Ue/ioOBeKa U MX
GYHKOUAMY, MEXIy CUCTeMaMH OpPraHOB U WX (DYHKIUSAMH, MeXAy >STaraMu
oOMeHa BelleCcTB, 3TarlaMy KJI€TOYHOTO IUK/IAa U )KU3HEHHBIX 1UK/IOB OPraHU3MOB,
TariaMd SMOPHOHANBLHOTO Pa3BUTHsI, T€HOTUIIOM W (heHOTUIIOM, (EHOTUIIOM U
dakTOpamMu cpe/ibl 00HUTaHMS;

yMeHHe BBISIB/ISTb OT/IMUUTE/bHBIE TPU3HAKU JKUBBIX CUCTEM, B TOM UHCIIE
PACTeHHH, )KUBOTHBIX U UeI0BEKa;

yMeHHe WCI0/Ib30BaTh COOTBETCTBYIOIIME AapTyMeHThI, OWOJIOTHYECKYIO
TEePMUHOJIOTMIO U CHMBOJIMKY [JIsI I0Ka3aTe/JbCTBa POJCTBA OPraHU3MOB Pa3HbIX
CHCTeMaTUUeCKUX TPYIIIT;

yMeHHe pelaTh OMOIOrMuecKye 3a/ilauu, BBISB/ISTb PUUMHHO-C/I€[CTBEHHBIE
CBSI3U MEXXY UCC/IelyeMbIMU OHO0J/IOrHUeCKUMU TIPOLIeCCaMH U SIBJIEHUSIMH, [1e/1aTh
BBIBO/IbI ¥ IIPOrHO3bI Ha OCHOBAHMH TOTyUYEHHBIX Pe3y/IbTaTOB;

yMeHHe BBIMO/MHATL JabopaTOpHbIE W IPAaKTUYecKre paboThl, COO/HO/ATh
rpaBwWsIa Tipu paboTe ¢ yueGHBIM U TabopaTOpHBIM 0060pYZOBaHNEM;

yMeHHe BBIBUTATh THIIOTE3bl, TIPOBEPATh UWX 3SKCIIEPUMEHTATLHBIMU
cpefcTBaMu, (GOPMYMPYs 1iefb WCCIeOBaHHUS, aHAJU3UPOBaTh IOTyUYeHHbIE
pe3y/bTaThl U /Ie/IaTh BLIBO/IbI;

yMeHHe yuaCTBOBaTh B y4yeOHO-MCCeoBaTelbCKOW paboTe 10 OMOJOTHH,
9KOJIOTUM U MeJMIIMHe, MPOBOAMMOM Ha 0a3e IIKOJbHBIX HayuHBIX OOIECTB, U
nyO/MYHO ~ TIPEeJCTaB/ATH  TOyYeHHble  pe3yJabTaTbl HAa  yUEHUUECKUX

KOH(epeHIUsIX;
yMeHHe OlleHWBaTh 3TUYeCKUe acleKThl COBPEMEeHHBIX WCC/e/JOBaHuN B
obmactu  Guosornd W MeAWIMHBI  (KJIOHUPOBaHWe,  MCKYCCTBEHHOE

OIJIOIOTBOPEHME, HarpaB/ieHHOe W3MeHeHWe TeHOMa W CO3/laHuhe TpaHCTeHHbIX
OpraHu3MOB);



yMeHHe OCYILeCTB/IATb OCO3HaHHBIA BBIOOp Oyayiieli mpodeccroHaNIbHOM
JlessTeTbHOCTH B 00j1acT OMOJIOTHH, MeJUIMHBI, OMOTeXHOOTHH, BeTepHuHapUH,
CeJIbCKOTO XO035MCTBa, MUII[EBOM MPOMBIIIJIEHHOCTH, YTIyOIsSTh MO3HaBaTebHbBIN
WHTepeC, HalpaB/IeHHbIM Ha OCO3HAHHBIM BbIOOD COOTBETCTBYIOMIEH Tpodeccuu u
MpoJio/DKeHre  Ouosoruueckoro obpa3oBaHWs B OpraHU3aldsAX — CpeHero
npoecCrOHaNLHOTO U BhICIIero 06pa3oBaHusl.

[TpenmeTHbIe pe3y/bTaThl OCBOeHUsI yueOHOro mpeaMmera «buonorusi» B 11
K/1acce [I0JDKHBI OTPaXKaTh:

cOpMHUPOBAaHHOCTb 3HaHWW O MecTe W posud Ouosiorud B CUCTeMe
eCTeCTBEHHbIX HayK, B (HOPMUPOBAaHWM COBPEMEHHOM eCTeCTBeHHO-HayuHOU
KapTUHbI MWpA, B TIO3HAHWUM 3aKOHOB TMPUPOJbI U PpEIIeHUH 3SKOJ0TAYeCKUX
npobsieM ueslOBeYeCTBA, a TAKKe B pelleHWH BOIPOCOB paljMOHAJLHOTO
TIPUPO/OTI0/Ib30BaHUs], U B (DOPMUPOBAHUM 1[eHHOCTHOT'O OTHOIIIEHUsT K MPUPO/IE,
00IIIeCTBY, Ue/I0BEKY, O BK/IaZle POCCUMCKUX U 3apyOeXXHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHe OHOJIOTHH;

yMeHHe B/a/leTb CUCTeMOM OHOJIOTUUeCKMX 3HaHWUM, KOTopas BK/IIOUaeT
oripefie/ieHMsT YW TIOHMMaHHEe CYIIJHOCTH OCHOBOITO/IararoiiuxX OWOIOrMueCcKux
TEPMUHOB M TOHSATHH (BUJ, 3KocucTeMa, Ouocdepa), Ouosornyeckue Teopuu
(aBostoLioHHast Teopusi Y. /lapBrHa, CUHTeTHYeCKasi TeOPUs BOJIIOLIUM), YUEHUsT
(A. H. CeBepiioBa — 0 MyTSX U HarpaBieHUsix 3BomoLuu, B.. BepHajckoro — o
buocdepe), 3aK0HBI (reHeTHUeCKOro paBHOBecusi /K. Xapau u B. BaitHOepra,
3apogeiieBoro cxogactBa K. M. Bapa), mpaBwia (Munumyma FO. JInbOuxa,
9KOJIOTMYeCKOM TMUpaMU/Ibl SHEepruu), rumnotesbl (rumore3a «vupa PHK» V.
I'nnbepra);

yMeHWe  B/aZieTh ~ OCHOBHbBIMA  MeTO/laMM  Hay4yHOro  ITO3HaHWMS,
HICTI0/Tb3YEeMBIMU B OH0/IOTHUECKUX UCC/IeIOBAHUSX KUBBIX 00BbEKTOB 1 9KOCHCTEM
(omucaHuWe, W3MepeHHWe, Hab/IIO/eHHe, SKCIIEPUMEHT), criocobaMy BBISIBIEHUS U
OLIeHKU aHTPOTIOTeHHbIX U3MeHeHU! B MPUPO/Ie;

yMeHUe BBIJeTb CYIeCTBeHHble TIPU3HAKW: BU/IOB, OMOreol|eHO030B,
3KOocUCcTeM U Ouocdepbl, CTabWUIM3KPYIOLETO, ABWXKYIIEro M pa3pbiBalollero
eCTeCTBEHHOI 0 oTOOoDa, aJ1JI0NaTpUYeCKOro u CUMITaTPUUECKOTO
BU1000pa30BaHus, BIWSHUS ABWKYIIUX CHJ SBOJIIOLIMUA Ha TeHO(MOH I, TIOTTY ISILIUY,
TIpUCIoco0/IeHHOCTH OPraHMU3MOB K cpejfle 00uTaHusi, YyepeZioBaHWsI HallpaBIeHU
5BOJIFOLIMM, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B SKOCUCTEMaAX;

yMeHUe YCTaHaB/MBaThb B3aWMOCBSI3M MeX/y TMpOL[eCCaMu 3BOJIIOLIUH,
JBWXKYLIMMHW CUJIaMH aHTPOMNOreHe3a, KOMIIOHEHTaMH pa3/IMuHbIX 5KOCHUCTEM U
npucrocob6/1eHUsIMA K HUM OpraHU3MOB,;

yMEHUE  BBIBASATh  OTJIMUMTE/bHble  TIPU3HAKU  JKUBBIX  CHUCTEM,
NpUcoco0/eHHOCTh BUZOB K cpefie 0O0UTaHWs, aOMOTMUYeCKUX W OMOTHYeCKUX



KOMITIOHEHTOB ~ 9KOCHCTeM, B3aWMOCBsi3eli  OpPraHuM3MOB B  COOOII[eCTBax,
aQHTPOMOreHHbIX U3MEHEeHUN B 9KOCHCTeMaX CBOeM MeCTHOCTH;

yMeHHe WCI0/Ib30BaTh COOTBETCTBYIOIE AapTyMEHThI, OHOIOrUYecKyIo
TePMUHOJIOTUI0 U CMMBOJIMKY /il ZloOKa3aTelbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTeMaTH4YeCKUX TPYIII, B3aUMOCBSI3H OPraHU3MOB U Cpefibl 00UTaHus, eJUHCTBA
ye/ioBeYeCKMX pac, HeoOXOJUMOCTH COXpaHeHusi MHOrooOpasusi BUOB U
9KOCHCTEM KaK YCJIOBHS COCYII[@CTBOBAHUSI IPHUPO/IbI U Ue/IOBeuecTBa;

yMeHMe peliaTh O10/IoThUecKre 3a/jau, BbISB/ISTh TPUUUHHO-C/Ie/ICTBEHHBIE
CBSI3U MEXKy UCC/IeyeMbIMU OMOIOTUUeCKUMH TIPOL[eCCaMU U SIBJIEHUSIMH, fie/1aTh
BBIBO/IbI U TIPOT'HO3bI HA OCHOBAHUWM TOTyYeHHbIX Pe3yJIbTaToB;

yMeHHe BBIMOHATL JlabopaTOpHble W TIpakKTUuecKue paboThl, cobsro1aTh
TpaBwsIa Tipu paboTe ¢ yueOHBIM 1 TabopaTOpHBIM 0060pYZI0BaHHEM;

yMeHUe BbIJIBUTAaThb THUIIOTEe3bl, T[IPOBEPSITh HUX 3SKCIepUMeHTa/bHbIMU
cpeAcTBamMu, (OpPMYJIUPYsl 1ieflb HWCC/IeJOBAHUS, aHaIM3MPOBATh IIOyYeHHbIe
pe3y/ibTaThl U /ie/iaTh BbIBObI;

yMeHHe yuyaCTBOBaThb B yueOHO-MCCe/oBaTeNbCKON paboTe 1o OGuosoru,
9KOJIOTUM W MeJHIMHe, IMPOBOJUMOM Ha 0a3e HIKOMBHBIX HAYUYHBIX OOINECTB, U
nyOb/MUYHO — TIPe/ICTaBASATH  TOJlyueHHble  pe3y/bTaTbl Ha  yUeHUYeCKUX
KOH(epeHILUsIX;

yMeHUe OLIeHHWBAaTh TUIOTe3bl U TEOPUM O TIPOMCXOXK/IEHHH JKH3HU, uesloBeKa
Y YejioOBeUeCKHUX pac, O MPUUMHAX, IMOCTEeJCTBUSAX U Crocobax MpeoTBpaIlleHus
r7100a/TbHBIX M3MeHeHWH B Orocdepe;

yMeHHe OCYILeCTB/ISTh OCO3HAaHHBIM BBIOOp Oymyiiei mpodeccroHaTbEHOM
JesiTeIbHOCTHU B 00/1acT O10/10THH, 9KOJIOTHUH, TIPUPO/IOTIOH30BaHMs, MeULIVHBI,
OUOTEXHOJ/IOTUY, TICUXOJIOTHH, BeTepUHapUW, CeIbCKOr0 XO03siCTBa, MHILEBOMN
TTPOMBIIIIJIEHHOCTH, YTAyO/IATh TI03HaBaTe/bHBIM HMHTEpPeC, HarpaB/ieHHbI Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTByHOIIeH mpodeccud U MPOJAOIDKEHHE
buonornueckoro obpa3oBaHusl B OpraHU3alUsaX cpefHero mpodecCHoHaTLHOTO U
BbICITIET0 0Opa30BaHusl.



TEMATUYECKOE IVNTAHUPOBAHUE

KosmmuecTBo uacoB

10 KJIACC
Ne HaumeHoBaHMe pa3/je/ioB
N/l ¥ TeM NporpamMMsbl Bcero

1 Bbuosnorus kak Hayka 1

5 JKviBble CUCTEMBI U UX 5
v3yuyeHue

3 Bbuosnorus knetku 2

4 XuMHueckasi OpraHu3arus 10
KJIeTKU

5 Crpoenue U GyHKLUU 3
KJIeTKU
OOMeH BelleCcTB U

6 TpeBpallieHye SHepruy B 9
KJIeTKe
HacnenctBeHHast

7 rvHbopMaLys 1 9
peanusaiys eé B KJieTKe

8 JKU3HEeHHbIM 1IUK/T KIeTKU 6

9 Crpoenue U QyHKLUU 17
OpraHu3MOB

10 PasmHoxeHue 1 pa3BuTHe 3
OpraHu3MOB

1 ['eHeTrka — Hayka o )

HaC/1eJCTBeHHOCTHU U

KonTpo/ibHbIe
padoThI

0.5

0.5

0.5

0.5

0.5

IIpakTHyeckue
paboThI

0.5

1.5

1.5

0.5

1.5

1.5

0.5

JJ/IeKTPOHHBbIe

(uudpossbie)
oOpa3oBaTe/IbHbIE

pecypchbl



N3MeHUYNBOCTU

OpraHusMoB

1> 3aKOHOMEpPHOCTHU 10
Hac/eJICTBEHHOCTH
3

13 aKOHOMEPHOCTHU 6
W3MEHUUBOCTH

14 I'eneTrka yesioBeka 3

15 CesiekLjusi OpraHM3MOB
BbuorexHosiorus u

16 4
CUHTeTHYeCKasi O1oJiorus

17 PesepBHOe Bpemst 1

OBIIEE KOJIMYECTBO 102

YACOB I10 I[TPOI'PAMME

0.5

0.5

14



11 KJIACC

Ne
n/m

HaumeHnoBaHue pa3je/oB
¥ TeM NPOrpamMMBsl

3apoXKieHue U pa3BUTHe
5BOJTFOL[MOHHBIX
rpe/iCTaB/IeHUM B
Ouosiorum

MUKpO3BOIOLIUSA U eé
pe3y/bTaThl

Makpo3BoHoLus U eé
pe3y/bTaThl

[Ipoucxoxpaenue u
pa3BUTHE )XU3HU Ha 3emiie

ITpoucxoxmeHve yejoBeKka
— aHTPOIIOreHe3

JKomorusi — Hayka o
B3aMMOOTHOIIIEHUSIX
OpraHu3MOB U
Ha/I0OpraHrM3MeHHbIX
CUCTEM C OKpYKaroIeit
cpezou

Opranusmel U cpesia
obuTaHus

OKO0JIOTYsl BUJI0B U
MOMYJ/ISILUMN

KosmmuecTBo yacoB

Bcero

15

16

11

10

10

KoHTpo/ibHBIE
padoThI

0.5

IIpakTHUecKue
paboThI

1.5

0.5

1.5

0.5

J/IeKTPOHHbIE

(uudpossbie)
oOpa3oBaTe/IbHbIE

pecypchl



OKosorust CooOIIeCTR.

J OKOJIOTUYeCKUe CUCTEMBI

10 buocdepa — rinobanbHas
JKOCUcTeMa

1 UeoBeK U OKpy’KaroLjas
cpeza

12 PesepBHoOe Bpems

OBIIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

12

102

0.5

0.5

7.5



ITIOYPOYHOE IVNIAHUPOBAHUE
10 K/TACC
Ko/muecTBO yacoB

KoHTpo/ibHBIE IIpakTHUueckue
padoThI padoThI

Ne
n/m Tema ypoxa Bcero

Buosorust Kak KOMIIeKCHast
HayKa Y KaK 4acCTb 1
COBpeMeHHOro 001riecTBa

JKuBLIe cucTeMbl U UX CBOUCTBA 1

YpoBHeBasi opraHv3arusi KUBbIX
cucTeM

VicTopust OTKPBITHS U U3YUYeHHUs
K/IeTKU. KnieTouHas Teopust

MeTo/ibI MOJIEKY/ISIPHOM U
K/IeTOYHOM OMO/IOoTuH.
[TpakTrueckast pabota Nel
«/3yueHne MeTO/I0B K/I€TOUHOU
6uosioruu (xpomarorpadus,
3/1eKTpodopes,
IuddepeHIaIbHOE
LeHTpudyruposanue, [1LP)»
(memoHcTpaimonHas) Tect o
Teme "Buonorus Kak Hayka

XUMUUYECKUI COCTaB KJIeTKU 1

MuHepaJsibHbIe BelllecTBa
KJIETKH, UX Orooruyeckast posib

Opranunueckue BelecTsa 1 0.5



10

11

12

13

14

15

KJIeTKH — OeJTKu.
JlabopatopHasi pabota Nel
«O6HapyxeHue 6eKoB ¢
TIOMOIIIbIO0 KAUeCTBEHHBIX
peakLuii»

CoticTBa, Knaccudukaiys u
byHKIMY 6e/TKOB

OpraHuueckue BelllecTBa
KJ/IeTKA — YTJIeBO/bI

Oprannueckue BelecTsa
KJIETKU — JINTIU/IbI

Hyxneunossle kucnotsl. JHK 1
PHK. JTabopaTtopHast pabota Ne2
«HccnepnoBanme HyK/1eMHOBBIX
KHCJIOT, Bbl/Ie/IeHHBIX U3 K/IeTOK
pa3/InYHbIX OPraHU3MOB»
(memoHCTpalOHHas1)

Crpoenue u QyHKLun ATD.
[Jpyrue HykneosuaTpudocdaTsi
(HT®)

CekBennposanue [IHK.
MeTo/bI TeHOMUKH,
TPaHCKPUIITOMUKH,
rporeoMuku. Tect 110 Teme
"Xumuyeckast opraHvsarus
KJIeTKH"

MeTozbl CTPYKTYPHOU
Ouonorun

0.5

0.5



16

17

18

19

20

21

22

23

TwIbI K/IeTOK.
IIpokapuoTrueckas KieTka

CtpoeHue 3yKapuoTHYeCKOn
K/1eTky. [TpakTrueckast pabota
Ne2 «VI3yueHue CBOMCTB
KJIETOYHOU MeMOpaHbI»

[ToBepXHOCTHBIM arrapar
KJIETKU

OpHoMeMOpaHHbIe OPTaHOU/IbI
kneTku. [IpakTuueckast pabora
Ne3 «M3yueHue ABUKeHUS
LUTOI/Ia3Mbl B PaCTUTeJ/IbHBIX
KJIETKaX»

[TonyaBTOHOMHBIE OpPraHOU/IbI
KJIETKWA: MUTOXOH/IPUH,
nactu/ipl. JlabopaTtopHasi
pabota Ne3 «cciegoBaHue
T71a3MOJIM3a U Jieryia3Mosin3a B
PaCTUTE/bHBIX K/IeTKaX»

HemeMOpaHHbIe OpraHOW/bI
k/eTkd. CTpoeHre U QyHKLIUU
sapa

CpaBHuTesibHas
XapaKTepUCTHKA KJIeTOK
syKapuoT. JlabopaTopHas
pabota Ne4"V3yueHue CTpoeHuUs
KJIETOK pa3/InYHbIX
OpraHuM3MoB"

O6o6menue o teme "CtpoeHue

0.5

0.5

0.5

0.5



24

25

26

27

28

29

30

Y QYHKIUU KIeTKu'"

AccUMWISLMS U JUCCUMUTISILIUS
— JIBeé CTOPOHBI MeTabo/IM3Ma.
Turer 0OMeHa BeIrecTs.
JlabopatopHasi pabota Ne5
«/3yueHne KaTaTUTUUECKOU
aKTUBHOCTH (hepMeHTOB (Ha
TIpUMepe aMusIa3bl WK
Karasasbl)»

®epMeHTaTUBHBIN XapaKTep
peakLUii KJIeTOYHOTO
Metabosm3ma. JlabopaTopHast
pabota Ne6 «3yueHue
(bepMeHTaTUBHOTO
paclijeryieHust TIepoKCcrza
BO/IOPO/ia B paCTUTE/bHBIX U
JKUBOTHBIX K/IETKaX»

Besiku-akTHBaTOPHI U OesIKu-
WHTUOUTOPBI

ABToTpodHbBIN TUIT 0OMeHa
Bell|eCTB

doTocunTe3 1

XemocuHTe3. JlabopaTopHast

pabota Ne7 «CpaBHeHue

TMpOLIeCCOB POTOCHHTE3A U 1
XeMOCHHTE3a»

(memoHCTpalOHHas)

AHas’pobOHbie opraHu3Mbl. Buzibl
Opoxxenusi. JlabopaTopHasi

0.5

0.5

0.5



31

32

33

34

35

36

37

38

39

40

pabota Ne8 «CpaBHeHue
MpOLIeCCOB OpOXKeHUS U
JIbIXaHUs» (J€MOHCTPALMOHHAS)

A3po0OHBIe OPraHU3MbIl. ITarlbl
JHEPreTHUecKoro ooMeHa

OHeprust MeMOpPaHHOTO
rpajiieHTa rnpoToHoB. CUHTe3
AT®: pabora npoToHHOM AT®-
CUHTAa3bl. TecT 1o TemMe "ObMeH
BeIIIeCTB U MpeBpalleHue
SHEepruu B KieTke"

Peakijun MaTpUUHOrO CHMHTe3a
TpaHCcKpunys — MaTPUYHBIN
cuHte3 PHK

TpanHcaALms U e€ sTarbl

KoaupoBaHre aMUHOKHUCIIOT.
Posb pubocom B GruocuHTe3e
Genka

Opranu3sais reHoma y
MPOKApUOT U 3YKapUOT

MosekynsipHble MeXaHU3MbI
9KCIIPeCCHY TeHOB Y 3yKapuoT

Bupycbl — BHeK/1eTOUHbIe
(hopMBbI KH3HU U 00TMraTHBIE
riapasuThl. [IpakTrueckas
pabota Ned «Co3gaHue Mozeni
BUpYyCa»

BupycHbie 3ab0/1eBaHuUs

0.5

0.5



41

42

43

44

45

46

47

48

49

50

yesioBeKa, )KUBOTHBIX, paCTeHUM

HaHoTtexHosioruu B 6M0/10rUU U
Me/IUL{He

O06o011IeHMEe MaTepHaa o Teme
"HacnenctBeHHasi uHbopMariys
U ee peanv3alys B KjieTke"

JKvi3HeHHBIN LUK KJIeTKH.
Martpuunsiii cunres JJHK

XpomMocomel. JTabopaTtopHast
pabota Ne9 «3yueHue
XPOMOCOM Ha T'OTOBBIX
MUKpOTIperapaTax»

,HEJ'IGHI/IE KJI€TKHM — MHUTO3

Turnbl kneTok. KapuokvHes u
LUTOKMHe3. JTabopaTopHast
pabora NelO «HabmogeHue
MHUTO3a B K/IeTKax KOHUMKa
KOpellIKa JIyKa (Ha TOTOBBbIX
MUKpOTIpernaparax)»

PerynisiLiys >KM3HEHHOT O 1JUKJ/Ia
K/ieTok. TecT o paszeny
"JKU3HEHHBbIN LUK/ KIeTKH"
Opranusm Kak eJHOe Liejioe
Tkanu pacrenuii. JlabopaTopHas
pabota Nell «M3yueHue TKaHel
pacTeHuI»

TKaHU )KUBOTHBIX U UeJIOBeKa.
JIabopatopHasi paboTa Nel2

0.5

0.5

0.5

0.5

0.5



51

52
53
54

55

56

57

58

59

60

61

62

63

«/3yueHne TKaHeH >KUBOTHBIX»

Opranbl. CUCTeMBbI OPraHoOB.
JlaboparopHast pabota Nel3
«/3yueHne opraHoB LIBETKOBOT'O
pacCTeHHs»

Oriopa Tesia OpraHM3MOoB
[ Br>KeHre OpraHvu3MoB
[TuTanue opraHu3MoB

ITuTaHre 1103BOHOUHBIX
JKUBOTHBIX. [IuiieBaprTeibHas
crcTeMa 4ejioBeKa

[pIxaHue opraHu3MOB
JpIxaHue 1o3BOHOUYHBIX
JKABOTHBIX U UejioBeKa
TpaHcropT BelecTs y
OpraHu3MOB

KpoBeHocHas cuctema
M03BOHOYHBIX JKUBOTHBIX U
yesioBeKa

Beisiesienre y opraHusmMoB
3alura y OpraHusMoB.

VIMMyHHas cucrema y
OpraHu3MOB

Pa3fipa)xvMOCTb U peryisauus y
OpraHu3MOB

I'ymopasibHas perysisiLys u
SH/IOKPUHHAs CUCTeMa
JKUBOTHBIX U YesIoBeKa

0.5



64

65

66
67

68

69

70

71

72

O06o00111eHMEe MaTepHaa 1o Teme
" CtpoeHue U PyHKLUU
OpraHusMoB"

DOopMBbI pa3MHOKEHUST
OpraHu3MOB

[TonioBOe pa3MHOXKeHUE
Meiios

'amertorene3. Obpa3oBaHue U
Pa3BUTHE TIOTIOBBIX K/IETOK.
JlaboparopHast pabora Nel4
«/3yueHure CTPOEHUs MOJIOBBIX
K/IETOK Ha FOTOBBIX
MHKPOTIperapaTax»

VupuBuayanbHOe pa3BUTHE
OpPraHW3MOB — OHTOTeHe3

3ak/a/ika OpraHoB U TKaHel u3
3apO/IbIIIEBbIX TUCTKOB

PocT 1 pa3BuTHe XUBOTHBIX.
JlabopatopHasi pabota Nel5
«BbIsgBNI€HME TIPU3HAKOB
CXOZICTBA 3apOo/iblIlier
MO3BOHOUHBIX )KUBOTHBIX»

PasMHOXeHHe 1 pa3BuTHe
pactenuii. JlaboparopHas
pabota Nel6 «CTpoeHue
OpPraHOB Pa3MHO’KeHUSI BBICILIUX
pacTeHuN»(IeMOHCTpal[MOHHas)
Tect o Teme "Pa3mMHoOXXeHUe U

0.5

0.5

0.5

0.5



73

74

75

76

77

78

79

80

pasBuTHe OpraHu3MoB"

I/ICTOPI/IH CTaHOBJ/IEHHUA U
Pa3BUTHA T'€HETHUKHW KdK HAYKH

OCHOBHBI€ TIOHSITHSI U1 CUIMBOJIBI
reHeTHKH. JlTabopaTopHas
pabota Nel7 «/Ipo3odmia Kak
00BEKT reHeTHUeCKUX
HCCIIeIOBaHU»

3aKOHOMepHOCTH Hac/eJ0BaHUs
MIPU3HAKOB. MOHOTUOpUHOE
ckpeluBaHue. [IpakTuueckas
pabota Ne5 "VM3yueHue
pe3y/bTaToB MOHOTUOPHUAHOTO
CKpelllMBaHusl y 1p030dubl"
(memMoHCTpaLOHHAas)

LIuToornueckrie OCHOBBI
MOHOTHOPUHOTO CKpeIlYBaHuUs

AHanusupytollee CKpeljiBaHue.

HenonHoe foMUHUpPOBaHMe

JIurubpugHoe CKpeIrBaHHe.
[TpakTuyeckast pabora Ne6
«/3yueHue pe3y/bTaTOB
JUTrHOPUIHOTO CKPEIIVBaHUS Y
ZpO30(UTBI»
(memoHCTpaLOHHas)

LluTosioruyeckrie OCHOBBI
JUrHOPUIHOTO CKPeIBaHUS

CliierieHHOe Hac/ie/loBaHHe

0.5

0.5

0.5



81

82

83

84

85

86

87

88

89

MPU3HAKOB

XpoMOCOMHasi Teopusi
HacJ1eZICTBEHHOCTH

I'eneTtnka nosna

['eHOTHN Kak 11e10CTHAs
cucTema

['eHeTUUeCKUI KOHTPOJIb
pa3BUTUSI PACTEHUM, )KUBOTHBIX
Y yejioBeka. Tect 1o Teme
"3aKOHOMEPHOCTH
HaceJCTBeHHOCTH"

MN3MeHUYMBOCTb IIPpHU3HAKOB.
BI/I,E[bI HN3MEeHUYMBOCTH

MoaudukaiioHHas
M3MEeHUMBOCTb
BapualoHHbIM psij v
BapHuallMOHHAasi KpUBasl.
JlabopatopHasi paboTa
Ne18«WccnenoBanue
3aKOHOMEpHOCTel
MOUPUKALIMOHHON
“3MeHUMBOCTHU. [TlocTpoeHune
BapMaLMOHHOTO psifia !
BapUallMOHHON KPHUBOI»

['eHoTHUNIMUECKas
M3MEHUYMBOCThL. KoMOMHATUBHAsA
N3MeHUYHBOCTb

MYTaL[I/IOHHaH HN3MEeHUMBOCTb.

0.5

0.5

0.5



90

91

92

93

94

95

[TpakTryeckast pabora
Ne7«MyTauu y fpo3o¢puisl (Ha
TOTOBBIX MUKDOTIperapaTax)»

3aKOHOMEpPHOCTH
MYTaLIMOHHOT0 TIpoLjecca.
ONUreHeTHKAa U 3MTUreHOMUKA

['eHeTHKa yesioBeKa.
[TpakTrueckast pabora Ne8
«CocTaByieHre U aHa/Iu3
POZIOCTIOBHOW»

MeTo/ibl MeULIMHCKOM
reHeTHKHA 3HaueHne
MeULIMHCKOM T'eHeTUKH B
MIpeOTBPAI[eHUH U JIeUeHUH
reHeTUYeCKUX 3a00/1eBaHuM
yeI0BeKa

O06o006111eHMe TI0 TeMe
"3aKOHOMEPHOCTH
n3MeHurMBoCTH" U "['eHeTHKa
yeJioBeka"

OCHOBHbI€ TIOHSITUS CEJIEKLIUH.
JlaboparopHast pabota Nel9
«/3yueHune cOpTOB Ky/IbTyPHBIX
pacTeHUH ¥ OO/ JOMAIITHUX
JKUBOTHBIX»

MeTo/ibl CeneKI[OHHOM
paboTel. JTabopaTopHasi paboTa
Ne20 «M3yueHrie MeTO/I0B
CeneKLUA pacTeHu»

0.5

0.5

0.5



96

97

98

99

100

101

102

JocTrKeHUs CesleKLUn
pacTeHHH U )KUBOTHBIX.
[MpakTrueckast paboTa Ne9
«[IpuBUBKa pacTeHU»

CoxpaHeHue, UsyuyeHve u
VICII0/Ib30BaHVe TeHeTUYeCKUX
pecypcoB

BHOTeXHO/IOTHsI KaK HayKa U
OTpac/ib POX3BO/ICTBA.
[TpakTuyeckast pabora Nel0
«/3yuenune 00bEKTOB
OHOTEXHOJIOTUI»

OCHOBHbIe HaripaBJ/IeHUs
CHHTEeTUYeCKOH O0MOI0TUHA

XPOMOCOMHaH W reHHas
HNH)XEeHePUs

MeuiHCKe GUOTEXHOIOTUN

Ypok 060011jeHHsT MaTepHasa Io

Kypcy 10 Knacca

OBIIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102

0.5

14



11 KJIACC

KosmmuecTBO uacoB
Ne

) KoHTpo/ibHBIE IIpakTHUeckue
n/n

padoThI padoThI

Tema ypoka Beero

OBOJIIOLMOHHAs Teopust Y.
HapeuHa

JBrKy1Ie CUJIbI 3BOJIIOLIMU
BUzI0B 110 Y. [lapBUHy

Bopwba 3a cyijecTBoBaHue,
eCTeCTBEeHHbIN U 1
HCKYCCTBEHHBIN 0TOOD

dopMupoBaHue
CUHTETUYECKOU TeOpUHr
3BO/IrOLMM. TecT 1o Teme
"3apokZieHue U pa3sBuUTHe
9BOJIFOLJMOHHBIX
Tpe/iCTaB/IeHUH B OMO/IOTHUH"

OTarlbl S5BOIFOLIMOHHOIO
Trpoljecca: MUKPO3BOJIOLIUA U 1
MaKpO3BOJIHOLIUS

[Tonynsiiust — 3neMeHTapHast
eIMHULIA 3BOJIFOLIUA

3aKOH reHeTUYeCKOoro

paBHoBecusd [Ix. Xapau, B.

Baiin6epra. JlabopatopHas 1 0.5
pabota Ne21 «BrisiB/ieHHE

HM3MEeHYMBOCTU y 0Cobei



10

11

12

13

14

O/THOTO BU/Ia»

OneMeHTapHbIe (PaKTOPbI
9BOJTFOLIUU

SddexT ocHoBarens. ekt
Oy TBIJIOUHOTO TOPJIBbILIKA

Murpauuu. M3onsauuu

MOy JISAL[UI: reorpaduyeckas, 1
Ouosoruueckas

EcTecTBeHHBIN 0TOOP —

HarpaBJIsTIOIIUN (PaKTop 1
9BOJTFOLAN

[TosioBo 0TOOP 1

I[MTpucnocob1eHHOCTh

OpPraHU3MOB KaK pe3y/bTaT

MUKPO3BOJTFOL[UH.

JlabopatopHasi paboTa Ne22 1
«WM3yuenune apomopdo30B 1

W10alanTalui y pacTeHui 1

JKUBOTHBIX»

[Tpumepsl prUCocoOIeHNH Y
OpraHMU3MOB:
Moponoruueckue,
¢busmnonoruueckue,
OMOXHUMUYeCKHUe,
TIOBeJleHUYeCcKue.
JlabopatopHasi pabora Ne23
«[Tpucnocobnenus
OpraHU3MOB U MIX
OTHOCHTe/bHast

0.5

0.5



15

16

17

18

19

20

21

22

23

24

11e1eC000pa3HOCTh»

Bu, ero kpurepuu u
CTpyKTypa. JlabopaTopHas
pabota Ne24 «CpaBHeHMe
BU/IOB TI0 MOP(OJIOTHUECKOMY
KPUTEPHULIO»

CtpyKTypa BUja

Buznoobpa3oBaHue Kak
pe3y/IbTaT MUKPO3BOJTFOLIUH

CBsi3b MUKPO3BOJIIOLIMY U
SMUEMUOJIOTUA

O06o0111eHME TIO TEME
«MUKpPO3BOJIIOLIUS U eé
pe3y/ibTaThbi»

Makpo3BostoLus.
[TaneoHTOMOTHYECKUE METO/BI
W3yueHHs 3BOJTIOLIUN

Bbuoreorpadurueckue MeTofibl
M3y4eHUsl 3BOJIIOLIUN

OMbpuonoruueckre u
CpaBHUTEJILHO-
MopdoIoruueckrue MeTo/Ibl
M3y4YeHUsI IBOJIIOLIUN
MonekyasipHO-TeHeTUUeCKHe,
broxumMHUecKue u
MaTeMaTH4eCKre MeTO/IbI
M3y4YeHUsi IBOJIIOLIUN

OO61111e 3aKOHOMEPHOCTH

0.5



25

26

27

28

29

30

31

32

33

3BOJIIOLIUN

AJiariTvBHas pajyaLysi.
HepaBHOMEpPHOCTEL TEMITOB
5BOJTIOL[UU

O06o0111eHME TIO TEME
«MaxkposBoJirorusa U eé
pesyabTaThbD»

HayuHsble runoressl
TPOMCXOXKEHUS KU3HU Ha
3emiie

loHayuHbIe Mpe/CcTaB/ieHus O
3apOXKJeHUU YKU3HU

OCHOBHbIE Tarbl
HeopraHuuecKou 3BOJTHOLIUU

['unoTe3wl 3dpOXKAeHUs )XU3HU

Wctopus 3emiu U MeTOAbI eé
n3yuenwusi. JlabopaTopHas
pabota Ne25 «V3yueHue u
OTMCaHNe UCKOTIaeMbIX
OCTaTKOB [IPeBHUX
OpraHU3MOB»

HauanbHble 3Tarbl
OpraHUYeCcKOM 5BOTIOLUU

OCHOBHBI€ 3Tarbl 3BOJTFOLMN
pacTUTe/ILHOTO MUpa.
[TpakTrueckast pabora Nell
«/3yuenme ocobeHHOCTEH
CTPOEHHUs paCTeHUH Pa3HbIX

0.5

0.5



34

35

36

37

38

39

40

41

42

43

44

45

OTAe/I0B»
OBOJIIOLIUS 3YKapyuoT

OCHOBHBI€ 3Tarkbl 3BOJIFOLIUH
JKUBOTHOI'O MHUPda

OBOJTIOLWS )KUBOTHBIX.
[TpakTHueckast paboTa
Nel2«HM3yuenue
0CcO00EHHOCTEH CTPOeHHUS
M03BOHOYHBIX KMBOTHBIX»

Pa3BuTue xu3HU Ha 3emiie 10
5paMm U repruozam

MaccoBblie BBIMUPaHUSI —
9KOJIOTMYeCcKre KpPHU3UChI
TPOLLLJIOTO

CoBpeMeHHbIN 5KOJI0TUYeCKUAN
KPH3HC, ero 0COOEHHOCTH
CoBpemeHHasi cucTeMa
OpPraHUYeCcKOoro IMpoLIoro
OCHOBHbIe CUCTeMaTHUeCcKre
IPYIIIBI OPraHMU3MOB
O06o0111eHME TIO TEME
«[IpoucxoxxaeHue u pa3BuTHe
JKU3HU Ha 3emiie»
AHTPOII0/I0TUS1 — HayKa 0
yesioBeKe

Pa3Butue npescraBaeHu 0
TPOUCXOXKEHUU YesloBeKa

MecTo yenoBeKa B CUCTEME

0.5

0.5



46

47

48

49

50

51

52

53

54

OpraHM4yecKoro MHpa.
JTabopaTopHast pabota Ne26
«/3yueHue ocobeHHOCTEH
CTPOEHHUsI CKeJieTa Ue/loBeKa,
CBSI3aHHBIX C
TIPSIMOXOXK/IEHHAEM»

[BrKy1IIe CUJIBbI
aHTpOIIoreHesa

CooTHouieHue
OMOIOTMUeCKUX H
COLIMAIbHBIX (JaKTOPOB B
aHTpPOIIOTreHe3e
OcHOBHBIE CTaiuH
aHTpoIIoreHe3a
ITaneoreHetuka u
TajieoreHoMHUKa
OBOJIIOL[MS COBPEMEHHOI'0
yesioBeKa

UenoBeueckue pachl.
[TpakTrueckast pabora Nel3
«/3yueHure 3K0/I0rMYeCKUX
ajarTalyi yejaoBeKa»

MeXXIUCIUTUTMHAPHbBIe
METO/TbI aHTPOII0J/IOTHUH

O06o0111eHME TIO TEME

«IIpoucxoxeHue yenoBeka —

aHTPOTIOTeHe3»

3apokJeHre U pasBUTUe

0.5



55

56

57

58

59

60

61

9KOJIOIrnn

MeTo/bI 5K0/I0TUH.

JlaboparopHast paboTa Ne27

«/3yueHne MeTos0B 1
5KOJIOTUYEeCKHUX

HCCJIeIOBaHU»

3HaueHHe FKOJIOrMUeCKUX
3HaHUH JI7151 uesoBeKa

O06o00111eHME TIO TEME
«ODKOJI0rusl — HayKa O
B3aVMOOTHOLLIEHUSX
OpPraHU3MOB»

OKosoruueckre GpakTopbl 1

Abuotrueckue GakTOphI.
CBeT Kak 5K0JIOTHYeCKUi
¢axTop. JlabopaTropHast
pabota Ne28 «BbisiBiieHue
MIPYCTIOCO0/IeHNH OpPraHu3MOB
K BJIUSTHUIO CBETa»

Abuotrueckre GakTOphbI.

TemnepaTypa Kak

5KO0JIOTMUEeCKUil (pakTop.

JlabopatopHasi pabota Ne29 1
«BbIsiBneHue

npucriocobieHni OpraHu3MoB

K BJIUSTHUIO TEMITEPaTyphI»

Abuotnueckue (HakTOpBI.

BnaxxHocTh Kak 1
9KO0JIOTUYEeCKUH akTop.

0.5

0.5

0.5

0.5



62
63

64

65

66

67

68

69

70

71

Jlabopatophasi pabota Ne30
«AHaTOMHUUeCKUe
0Cc00EHHOCTH pacTeHUH U3
Pa3HBIX MeCT 0OUTaHUSI»

Cpezpbl 00WTaHKST OPraHU3MOB
bronornueckrie puTMbl

JKuzHeHHbIE (OPMBI
OpraHu3MOB

buoTtrueckue GakTopbl

3HaueHHe OMOTHYECKUX
B3aMMOJIENCTBUM /11
CYILL[eCTBOBaHUS OPTaHH3MOB B
cpejie 0OUTaHUS

O06o006111eHME TI0 TeMe
«OpraHusmesl U cpefia
o0UTaHUS»

JKOJIOTUYecKue
XapaKTePUCTUKU TMOMYJIALUA

OcHOBHbIe TIOKa3arenu
TOIYJISILUM: YUC/IEHHOCTb,
IIJIOTHOCTb, BO3pacTHas U
T10J10Bast CTPYKTypa

OcHoBHBbIe NIOKa3aTenu
MOMYJ/ISILUU: POXKJaeMOCTb,
TIPUPOCT, TEMII POCTa,
CMEepPTHOCTb, MUTPaLIH
OKosoruueckas CTpyKTypa
TIOMY/ISIL[UN



72

73

74

75

76

77

78

79

80

81

82

83

84

JIvHaMyKa NOMy/siuu U eé
perysauus

KpuBbie pocTa uMc/ieHHOCTH
ronyasauuu. Kpusble
BbDKMBaHUS

OKoJioruuecKast Hilla BU/a.
JlaboparopHast pabota Ne31
«[IpucnocobsieHus: ceMsiH
pacTeHUl K paccenieHuro»

By Kak cuctema momy iy
3aKOHOMEPHOCTH TOBe/IEHUS 1
MUTparyii >)KUBOTHBIX

O0600611eHMe TI0 TeMe
«DKO0/10rusl BUJ0B U
MOMY/ISILIUI»

Coo0111eCTBO OPraHU3MOB —
OuorieH03

JKoCHuCTeMa Kak OTKphITas
cucreMa

KpyroeopoT BeliecTs 1 1OTOK
SHEPrUU B 9KOCUCTEME
OcHOBHbIe TIOKa3aTenu
9KOCHCTEMBI

OKoJIorYecKre MipamMu/bl
W3meHeHust coobiriecTB —
CYKL|ECCUU

[IpupojHBIe 5KOCUCTEMBI.
OKOCHUCTeMbI 03ep U pek.

0.5



85

86

87

88

89

90

91

OKOCHUCTEeMbI MOPeU U
OKeaHOB

ITpupoaHbIe 5KOCUCTEMBI.
OKOCHUCTeMbl TYH/IP, JIeCOB,
cTerneu, MyCTbIHb

AHTPOHOFEHHBIE 3KOCHCTEMBI

Ypb603KOCHUCTEMBI.
[MpakTrueckas pabora Nol4
«/3yuenue u onmcanue
ypO03KOCHCTEMBI»

3aKOHOMEPHOCTH
(hopMHpOBaHUsI OCHOBHBIX
B3aUMO/|eMICTBUM OPraHu3MOB
B 9KOCUCTeMax

MexaHu3MbI BO37€HCTBUS
3arpsi3HeHUM pa3HbIX THUTIOB Ha
cybopraHu3MeHHOM,
OpraHu3MeHHOM,

Oy JIALIUOHHOM U
9KOCHCTEMHOM ypOBHsX. TecT
1o TeMe "OKOJIOTUst
Co00111eCTB. IKOIOTHUeCKHe
cucTemsl"

buocdepa —
ob1iierniaHeTapHasi 060/10UKa
3emm

Yuenue B. 1. BepHa/icKOro o
ouocdepe

0.5
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93

94

95

96

97

98

99

100

101

102

3aKOHOMEpHOCTHU
CylIecTBOBaHUsI OrocepsI

KpyroeopoTsl BelliecTs u
OuoreoxuMHUUeCKue LUK/IbI

YcroiiuuBocTh 6uocdepsl

30Ha/IbLHOCTE OHoChephI.
OcHOBHbIE OMOMBI CYIIIN

DKoJ/IoTuuecKue KPH3HUCBI U UX
MMPpUYHHBI

Bo3gelicTBue yenoBeka Ha

buochepy

AHTponoreHHOe BO3/ielCTBHE
Ha pacTUTe/IbHbIN U
JKUBOTHBIN MUD

OxpaHa npupo/pl
OcCHOBHBIe TIPUHLIUIIBI

YCTOﬁQHBOF 0 Pa3BUTUA
yejioBeueCTBa U MMpUpoOJbl

PaionanwHOe
MIPHUPO/IOTI0/Ib30BaHHE U
coxpaHeHHe OMOJIOTHYEeCKOT0
pa3Hoobpa3us 3eMu

O06o00611eHue 110 TeMe
«buocdepa — rnobanbHast
5KOCHUCTEMA»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102

7.5



YUYEBHO-METOJUYECKOE OBECIIEYEHHNE
OBPA3OBATEJIBHOI'O ITPOLJECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

* buosiorus. buosiornueckue cucteMsl U Tipouecchl, 10 knacc/ TepemoB A.B.,
ITetpocoBa P.A., OOIljecTBO C OrpaHHYeHHOW OTBETCTBEHHOCTHIO «MOIL]
MHEMO3VHA»

* buonorusa. buonornyeckre crvcreMmbl U niporeccel, 11 kmacc/ Tepemos A.B.,

[TetpocoBa P.A., OOIijecTBO € OrpaHUYeHHOM OTBETCTBeHHOCThIO «MOL]

MHEMO31HA»

METOIJNYECKUE MATEPUAJIbBI VI YUUTEJIA
A.B.Tepemos, P.A.lletpocoBa buosorus. Mertoguueckre peKOMeHAALIUU [Jis

yuutess 10-11 knaccel, MHemo3uHa 2023

DU ®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChI CETU
MHTEPHET

bubnumorteka LIOK
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