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IMMOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o yueOHOMy TipegmeTy "Buosiorus” (nanee - Guosnorusi) Ha
ypOBHe cpejHero obijero obpa3oBaHusi pa3paboTraHa Ha ocHoBe PDejepasbHOrO
3aKoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii Penepaiym»,
®I'OC COO, Konnenumu TiperofiaBanusi ydyeOHoro rpeamera «buonorus» u
OCHOBHBIX TI0/I0KeHUH ¢eziepabHON paboueil MporpaMmbl BOCITUTAHUSI.

YuebGnbiii npeamer «buonorus» yriybaéHHoro ypoBHsi u3ydenusi (10-11
KJIaCChI) SIBJISIETCSI OJHUM U3 KOMITOHEHTOB TpeAiMeTHOU obsactu «EcTecTBeHHO-
HayuHble TipeameTbl». CormacHo mnonoxkenusm PI'OC COO npodunbHbIE
yueOHbIe TIpeMeThl, U3ydyaeMble Ha YI/yOJ€HHOM ypOBHe, SIBSIFOTCS CIOCOO0M
mubdepenaniiy  o0yueHUsT Ha YypOBHe cpefHero o0iero obpa3oBaHUsI |
Npy3BaHbl 00eCcTieunTh TPeeMCTBEeHHOCTb MeXK/Ay OCHOBHBIM OOIIUM, CpeJHUM
0611KM, cpeJHUM TIpodecCHOHATBHBIM U BBICIIUM 0Opa3oBaHueM. B To ke BpeMst
KOKObIA W3 JTUX yuyeOHBIX TIpeJMETOB [0/DKeH ObITb OpHEeHTHpPOBaH Ha
TIPUOPUTETHOE pellleHre 00pa30BaTe/bHbIX, BOCIIMTATENbHBIX W pPa3BUBAIOIIUX
3aja4, CBsA3aHHBIX C TpodopueHTaleli 00ydYaroOUUXCSI U CTUMYJIMPOBAaHUEM
MHTepeca K KOHKDeTHOW 00/1acTh Hay4YHOTO 3HaHWs, CBS3aHHOTO C OMWOOTHew,
MeIULIMHOW, SKOJIOTHeM, ICUX00TUeH, CIIOPTOM WX BOEHHBIM JI€JI0M.

[Tporpamma 1o yuebHomy mipeamety "buosiorusa” [gaéT mpejcTaBiIeHHE O
LeMu U 3a/ladyax u3yuyeHUs yueOHoOro mipegmerta «buosorusi» Ha yriybaéHHOM
yPOBHe, oripefie/isieT o6si3aTenbHOe (MHBapUAHTHOE) TIpeIMETHOE COZiepKaHue, ero
CTPYKTYpUDOBaHWe 10 pasfejaM UM TeMaM, paclipefieieHde T0 KJjaccam,
peKOMeH/lyeT T0C/ie[JOBaTe/IbHOCTh U3yueHUs: yueOHOro Marepuaga C Y4ETOM
MeXTpeJAMEeTHbIX W BHYTPUIIPEIMETHBIX CBsi3eM, JIOTMKA yueOHOro TMpoliecca,
BO3paCTHbIX OcoOeHHOCTel obOyuaromuxcsi. B mporpamme 1o 6uosoruu
peasiv30BaH TPUHLMI TPEeMCTBEHHOCTH C U3yueHuMeM OHOJIOTMM Ha YpOBHe
OCHOBHOTO  o00mjero obOpa3oBaHus, Osarozapsi ueMy TPOCMaTpPUBAETCs
HarpaB/IeHHOCTb Ha  TIOC/Tefyollee  pa3BUTHe  OMONOTUYECKUX  3HaHUM,
OPUEHTUPOBAHHbIX Ha (POPMHUpOBaHME eCTeCTBEHHO-HayuHOTO MHPOBO33peHus,
9KOJIOTUUECKOTO MBIIIIIeHHs, TIpeZiCTaB/ieHnid O 370poBoM oOpa3se >KW3HU, Ha
BOCIUTaHWe Oepe)KHOro OTHOIIEeHMsI K OKpY»Karolllel mpupoAHoi cpezne. B
rporpamMMe 1o OHOJIOTMM TakK)Ke IMOKa3aHbl BO3MOXKHOCTH yueOHOro rpeaMeTa
«buonorusi» B peamu3atuu  TpeboBanuit PI'OC COO K TIUIAaHUPYEMbIM
JTMYHOCTHBIM, MeTarpeJMeTHbIM U TpeJMeTHbIM pe3y/bTaTaM OO0yueHUs U B
dbopMHpOBaHUM  OCHOBHBIX BHJOB yueOHO-TI03HaBaTe/NbHOW JleATelbHOCTU
o0yyarIlrXcss TI0 OCBOEHUMIO Cojfiep)kaHusi Ouosnoruueckoro o6pa3oBaHuUsi Ha
ypOBHe cpefiHero o6iero obpa3oBaHusl.

YuebHbIli npeamMeT «buosorus» Ha YpoBHe cpefjHEro o01iero oopa3oBaHHS
3aBepiiaeT Ouosorudyeckoe obOpa3oBaHWe B IIKOJe YW OPUEHTHPOBAaH Ha
paciiipeHure U yriayOseHuve 3HaHUNA OOYYarOIIUXCS O JKUBOM TPHPOJe, OCHOBaX
MOJIEKYJIIPHOM W K/IeTOUHOM OWOOrHu, SMOPHOIOTHHA W OMOJIOTUH pa3BUTHS,
reHeTHKH, CesleKI[1H, OMOTeXHOJIOTHH, SBOTIOIIMOHHOTO YUeHUs U SKOIOTUH.



W3yuenne yueOHOTrO TipeaMeTa «buosiorusi» Ha yriayOJeHHOM YPOBHe
OPUEHTUPOBAHO Ha TMOATOTOBKY OOyuarol[uXcsi K TMOCeAyIoIIeMy TOTy4YeHUIo
buonornueckoro obpa3oBaHMS B By3aX M OpraHu3aldsXx  CpeJHero
nipodeccroHanbHOr0 0Opa3oBaHusi. OCHOBY €ro Co/lepyKaHHs COCTaBJIsieT CUCTeMa
OWoMOTMUeCKUX  3HAHWM, TIOJIyUeHHbIX TPH  W3YYeHHH OO0yuarol[uMHUCS
COOTBETCTBYIOLUX CUCTEMATUYECKUX pa3ZiesioB OMOJIOTHH Ha YPOBHE OCHOBHOTO
obiiero obpaszoBanusi, B 10—11 kjiaccax 3TH 3HaHWS TOMy4arOT pa3BuTHe. Tak,
pacivpeHbl W yrayOsieHbl OMOIOTMUeCKHWe 3HaHUS O paCTeHUsX, JKUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me uejiOBeKa, OOIMX 3aKOHOMEPHOCTSX >KU3HH,
JIOTIOJTHUTEJTBHO BKJTFOUEeHbI OMOIOrMuecKre CBeleHUsl PUK/IaZHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCITI0/Ib30BaTh KaK OPUEHTUPHI JJi MOC/IeYOIero
BbIOOpa mipodeccun. Bo3Mo)kHa Takke HWHTerpanys OWOMOTMUeCKUX 3HaHUM C
COOTBETCTBYIOL[UMHU 3HAHUSMU, TIOYYeHHbIMH OOYyUarOl[UMHUCS TIPU HW3yUeHUH
(bu3uKY, XuMuM, reorpaduu U MaTeMaTUKHU.

CTpyKkTypa TporpaMMmbl 110 yueOHOMYy mnpeametry '"buosorusa" orpaxaer
CUCTEMHO-YDPOBHEBbIi ¥ 3BOJIIOI[MOHHBIM TOAXOAbI K M3y4eHHI0 OHOJIOTHH.
Cor/yiacHO UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIe [1JIs1 )KUBbIX
CUCTEeM Pa3HOI0 YPOBHSI OpraHW3aliuu, SBOJIIOLIMM OpPraHM4eckoro Myupa Ha 3emJie,
coxpaHeHHUsi OMWONOrMUeckKoro pasHoobOpasus TinaHeTtbl. Tak, B 10 Kiacce
W3y4aloTCsl OCHOBBI MOJIEKY/ISIDHOM UM K/IeTOYHOW Ouosoruu, 3MOpUOOTUUA U
Ouvonoruu pa3BUTHS, TeHETUKU U CeeKI[MH, OMOTeXHOJOTHU U CHHTeTUUeCKOu
Ouvonoruy, akTyalqW3WPYIOTCS 3HaHUS OO0yuaromumxcs To OOoTaHHKe, 300/I0THH,
aHaToMuu, (usnosoruu desioBeka. B 11 kjacce wu3yyaroTcsi 3BO/OLIMOHHOE
yueHre, OCHOBBI 9KOJIOTUU U yueHue o buocdepe.

YuebHbiti  mipeameT  «buosorusi»  TpU3BaH  00eCreunTh  OCBOEHHE
oOyuaroumucs 01Mo/IOTHYeCKUX TeOpui U 3aKOHOB, Ujel, MPUHLUIIOB U TIPaBUJI,
JIeXKallUX B OCHOBE COBPEMEHHOU eCTeCTBEHHO-HayYHOU KapTHUHBI MUPa, 3HAHUM O
CTPOEHUM, MHOroobpasuu U 0COOEeHHOCTSIX KJIeTKH, OpraHM3Ma, TOMyJIsLuY,
Ouo1eH03a, SKOCHCTEMbI, O BbIJAIOLMXCS HAYYHBIX JOCTMXKEHUSIX, COBPEMEHHBIX
WCC/IeIOBaHUSIX B OMOJIOTHY, TIPUK/IAJHBIX acreKTax Ouo/oruueckux 3HaHuM. s
Pa3BUTUS U TIOJJIepP)KaHUsi WHTepeca OO0ydYawluxcs K OHONIOTMM Hapsifly Co
3HAUUTE/bHBIM 00BEMOM TEOpPeTUUYeCKOr0 MaTepuasia B CO/lepP’KaHUM MPOrPaMMbI
1o OMOJIOTUM TIPeAyCMOTPEHO 3HAKOMCTBO C MCTOpUel CTaHOBJIEHHWS W Pa3BUTHUS
TOW WIM WHOW o6sacT OMOOTMM, BK/IAZIOM OTeUeCTBEHHBIX U 3apyOeKHbIX
yuéHbIX B pellieHre BaKHeHUIINX O10/I0OTHUeCKUX U 9KOJIOTHUeCKUX rpobsieMm.

Llenb u3yuenusi yuebHoro ripegmMeta «brosiorusi» Ha yriiyb6HHOM ypOBHe —
OB/ajleHe  OOYyYalLUMHUCS  3HAHUSAMH O  CTPYKTypHO-(YHKIMOHA/IbHOU
OpraHM3allud JKUBBIX CHCTEéM pa3HOT0 paHra W mnpuobpeTeHWe yMeHUH
WCTI0/Tb30BaTh 3TH 3HaHWsA B (OPMHPOBAHWM WHTEpeca K OmpeeiéHHON 00acTu
rpodeCcCHOHA/ILHON /IeITe/IbHOCTH, CBSI3aHHOM C Ouomoruei, Wid K BBIOODPY
yueOGHOT0 3aBe/ieHus Jis TIPOJ0/DKeHHs 010/I0THYecKOro 0Opa30BaHusl.

HocTwxkeHne 1led UW3ydyeHus yueOHoro Ttipegmerta «buosnorus» Ha
yriny6/éHHOM YpOBHe 0becrieunBaeTCsl pellieHreM CeIyIOINX 3aau:



OCBOeHHe 00yYaroIUMHUCS CUCTeMbl OMOJIOTHYECKUX 3HaHWW: 00 OCHOBHBIX
OUOOrMUeCKUX TeOPUsIX, KOHIIEMIUSIX, TUTIOTe3ax, 3aKOHaX, 3aKOHOMEPHOCTSIX U
rpaBWIax, COCTaBJSIOI[MX COBPEMEHHYH eCTeCTBEHHO-HayYHYH KapTUHY MUPA; O
CTPOeHUU, MHOroobpa3uu MU 0COOeHHOCTSIX Ouosiornyeckux cuctem (K/eTka,
OpraHu3M, TOMYJISIHs, BH, OHoreonieHo3, brocdepa); 0 BbIIAIOIUXCS OTKPBITHSX
Y COBPeMeHHbBIX MUCC/e/IOBaHUSIX B OH0/I0THUY;

O3HAaKOMJIEHHE OO0yYaroIuxcsi C MeTOJaMU TI03HAHWS JKUBOMW TPHUPOJbI:
WCC/Ie/IOBAaTe/IbCKUMU ~ MEeTOJlaMH  OHMOJIOTHYeCKUX HayK (MOJIEKYJISIDHOM U
K/IETOUYHOW OHOJIOTHH, SMOpUONOTMM W OWOJIOTHUM pa3BUTHs, TE€HEeTUKH U
ce/leKIluMd, OWOTEXHOJIOTUM W CHUHTeTHYeCKoW OHO0JIOTHH, T1a/le0HTOJIOTHH,
9KOJIOTUM);  METOJ[aMH  CaMOCTOSITE/IbHOTO  TIPOBeJeHUs]  OMOIOruUeCKUX
ucciefioBaHuii B jlabopatopur U B mipupofe (HabsrofeHve, uW3MepeHHe,
5KCMePUMEHT, MOZIeIUPOBAHUE);

oB/laZieHWe  OOyuarol[UMHUCS ~ YMEHUSIMH: CaMOCTOSATeThbHO  HAaXO/WTh,
aHa/IM3UPOBaTh M WCIIOMb30BaTh OMOJOrHYeCcKyl0 WH(MOpPMALMIO; T10/Ib30BaThCs
OMOIOrMUeCKON TEePMUHOOTHEH W CHMBOJIMKOH; YCTAaHAB/IMBAThH CBSI3b MEXIY
pa3BuTHEM OWONOTUM ¥  COLMATbHO-9KOHOMUYECKUMH U JKOJIOTUUeCKUMU
npobsieMaMy YejioOBeueCTBa; OLIEHWBATh TIOCTE/CTBUS CBOEM JesTe/lbHOCTA TIO
OTHOILIEHWIO K OKpY)Karollleid MpUPOAHOW cpefie, COOCTBEHHOMY 3[0DPOBbIO U
3[JOPOBBI0  OKDY)KAIOIIUX  Jitofel; O00OCHOBbIBaTH U COOMIOAATh  Mephbl
npoduIakTUKA MHGPEKLIMOHHBIX 3a00/ieBaHuMM, MpaBu/a TOBe/ieHHsl B MPUPOJe U
obecrieueHusi 6e30mMacHOCTA COOCTBEHHOM >KU3HE/|eATETbHOCTH B UPe3BbIYaMHbBIX
CUTyalUsiX TPUPOJHOTO W TEeXHOTeHHOTO  XapakKTepa; XapaKTepu30BaTh
coBpeMeHHbIe HayuHble OTKPBITHS B 00/1acTH OUOIOTUY;

pa3BUTHe y 00y4YaroIUXCs UHTE/IIEKTya/lbHbIX U TBOPUYECKUX CITOCOOHOCTeM
B TpoIjecce 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSAMM M COBPEMEHHbIMU
HCCNeIOBaHUSIMH B OHOJIOTMM, pelllaeMbiIMA €0 TIpobsieMamMu, MeTOZ0JoTHei
O1OIOrUUecKoro VCCrIeI0BaHus, TIpOBe/IeHUst 9KCIIepUMeHTaTbHBIX
WICC/Ie/JOBAaHUM, pellieHus1 OMOIOrMuecKUx 3ajiau, MOZe/IMPOBAHUs OMOIOTHYeCKUX
00BEKTOB U TPOL[ECCOB;

BOCTIMTaHWE y 00YYArOIMIUXCS [IEHHOCTHOT'O OTHOIIIEHUsI K JKUBOM TPUPOJie B
1[e/IOM U K OT/Ie/TbHbIM €€ 00beKTaM U sIBJIeHUSM; (hOpPMHUpPOBaHUE IKOJIOTHUECKOM,
reHeTUYeCKOM TpPaMOTHOCTH, OOIel Ky/JbTypbl TIOBeIeHUs B  TIPUPO/IE;
VHTerpaluy eCTeCTBeHHO-HayYHbIX 3HAHUM;

nprobpereHre  OOyYarOIUMHMCS  KOMITETEHTHOCTH B pal[MOHATLHOM
TIPUPO/IOTIO/b30BaHNHN  (COO/TIO/ileHre TIpaBW/I TIOBe/IeHHsT B TIPHUPOJie, OXpaHbI
BU/JIOB, 3KOCHCTeM, Onocdepsl), COXpaHeHHH COOCTBEHHOTO 3/I0POBbSI U 3/I0POBBS
OKpY)KalIux Jitofielt  (cobmofeHusi Mep  TmpoduiakTUKU — 3abo0JieBaHuUM,
obecrieueHrie 6e301aCHOCTU >KU3HEAESITETbHOCTA B UYPE3BBIYAMHBIX CUTYaLASX
MPUPOJHOTO M  TEXHOTeHHOr0 XapakTepa) Ha OCHOBe  HCII0/Ib30BaHUs
OMOIOrMUeCKUX 3HAHUM U YMEHHH B TIOBCEHEBHOM »KU3HHU,

CO3MaHMe  YCJOBHUH  JyId  OCO3HAaHHOTO  BbIOOpa  0OyUarOL[MMUCS
WHAUBUY/IbHOU obOpa3oBaTeTbHOM TPaeKTOPUH, CTI0COOCTBYOITIEH



rnoc/ielytoueMy TMpogecCMoHa/IbHOMY CaMOOMpe/ie/IeHH0, B COOTBETCTBUU C
VHJWBU/TyaIbHBIMUA UHTEepecaMy U TOTpeOHOCTSIMU peruoHa.

OO11jee uMCI0 YacoB, OTBe/IEHHBIX Ha M3yueHHe OMOJOruM Ha yriybieHHOM
ypOBHe cpefiHero obiero odpa3oBanus, coctasiseT 204 yaca: B 10 kmacce — 102
yaca (3 yaca B HeJiest0), B 11 kacce — 102 yaca (3 yaca B Hefieto).

Ot6op opraHu3alMOHHBIX (DOPM, METOJIOB M CpeJCTB 00yueHust Ouosioruu
OCYIIIeCTB/ISIETCSI C YUYETOM Crel[udUKU ero COJep)KaHUs W HarpaB/leHHOCTH Ha
MPOJI0/DKeHe  OMOMOTMUeCKOro o0pa3oBaHMs B OpraHU3aldsAX — CpeIHero
1poeCcCHOHATLHOTO U BHICIIIEr0 06pa30BaHUs.

Ob6s13aTe/IbHBIM YC/I0BUEM TTPH 00yueHUH OMOJIOrUH Ha yT1yO/IEHHOM YPOBHE
SIBJIIETCSI TIPOBeJieHHe J/1abopaTOPHBIX M MpaKTUUeCcKux pabor. Takxke yuacTue
00yuaroIuXcs B BBHITIOJHEHUH TPOEKTHBIX U yueOHO-HCC/IeoBaTe/IbCKUX pador,
TeMaTWKa KOTOPBIX OMpeJessieTcsi yuuWTesleM Ha OCHOBe HMeEIOIIUXCS
MaTepuabHO-TeXHUUECKUX PeCYPCOB Y MECTHBIX NPUPOJHBIX YC/IOBUM.

COJEPXAHUE OBYUEHUSA
10 KJIACC

Cofep)kaHue TpOrpamMmbl, BBIZIEJIEHHOE KypCUBOM, HE BXOAUT B MPOBEPKY
rocy/lapCTBeHHOU uToroBou arrectaiuu (I'MA).

Tema 1. buosiorusa Kak HayKa

CoBpeMeHHast OMOJIOTHST — KOMITJIEKCHasl Hayka. KpaTkasi uCTopust pa3BUTHS
Oouonornu.  BuosornueckWe  HayKd U HW3ydyaeMble ~UMH  TPOO/eMBI.
dyHJaMeHTa/ibHble, TIPUKJaJHble U TIOMCKOBble HayyHble WCC/IeIOBaHUS B
buosiorum.

3HaueHre O6uvonOrMM B (POPMHPOBAHWUM COBPEMEHHOM eCTeCTBeHHO-HayuyHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble C OuWonorveil. 3HaueHWe OHOJIOTHH B
MPaKTUYeCKOW [esiTeTIbHOCTA 4YeJIOBeKa: MeJULIUHe, CeJIbCKOM  XO3SIHCTBe,
TPOMBIIIVIEHHOCTH, OXPaHe TIPUPO/bI.

JeMoHCcTpanuu

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

Tabmuipl 1 cxembl: «CBsA3b OMOMOTMM C APYTMMU HayKamu», «Cucrtema
OMOIOrYeCKUX HayK».

Tema 2. JKuBble CUCTeMbI U UX U3yYeHHE

JKuBble cuCTeMBbI KakK TipeiMeT H3yuyeHHsi Ouonoruu. CBONCTBa >KMBBIX
CUCTEeM: €JUHCTBO XWMHUYECKOrO0 COCTaBa, JAUCKPETHOCTb U L|eI0CTHOCTb,
CJIO)KHOCTb M YIIOPSIOUEHHOCTb CTPYKTYPbI, OTKPBITOCTb, CaMOOpPraHu3al[ys,
CaMOBOCIIPOU3Be/IeHUe, Pa3/ipa’kKUMOCTb, U3MEHUMBOCTb, POCT U Pa3BUTHE.



YpOBHM OpraHu3aluu >KUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJ/I€TOYHBIH,
TKaHeBbIY, OpraHH3MeHHbIH, MOMY/ISIL{UOHHO-BU/J0BOM, 9KOCHUCTEMHbIN
(buoreorieHoTHYeCKuUii), OuocdepHbIii. IIpollecchl, TPOUCXOJMAIE B >KUBBIX
cuctemax. OCHOBHble TpU3HAaKU >KMBOro. JKW3Hb Kak (opMa CylleCTBOBaHHS
MaTepun. Hayku, n3yuaroiye KMBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHu3alyu.

M3yyeHue >KMBbIX cUCTeM. MeTozabl Ouosiornyeckoid Hayku. HabmrogeHue,
v3MepeHue, 3KCIepUMeHT, CUCTeMaTH3alusi, MeTaaHanus. [IoHsiTHe o 3aBUCUMOU U
He3aBUCHMMOM mniepeMeHHOW. [lnanupoBaHue »3kcnepuMeHTta. [locTtaHoBka U
nipoBepka rurnoTe3. HyseBasi rumnore3a. [ToHsTHe BBIOODKM U €€ JOCTOBEPHOCTD.
Pazbpoc B Ouonornueckux [fgaHHbIX. OlleHKAa [JOCTOBEPHOCTH T0/yueHHbIX
pe3ynbTatoB. IIpUUMHBI MCKa)KeHUs1 pe3y/bTaTOB 3SKcIrepuMeHTa. [loHsAThe
CTaTUCTUYECKOTO TecCTa.

JeMoHCTpanuu

Tabmuipl U cxembl: «OCHOBHble TIPHU3HAKM >KWA3HW», «buonoruueckue
cuctembl», «CBOMCTBAa J>KMBOM MaTepun», «YPOBHM OpraHu3alid >KUBOU
npupojbl», «CTpoeHue >KMBOTHOM K/eTKW», «TKaHU >KUBOTHBIX», «CHUCTeMbl
OpraHOB 4eJ/IOBeUeCKOro opraHusMma», «buoreorieHos3», «buocdepa», «MeToabl
W3y4eHHs >KUBOU MPUPO/IbI».

OOGopymoBanue:  jabopaTopHOoe  00OOpyZiOBaHWE  [/i1  ITPOBeIeHUs
HaOmMroZieHnH, U3MepeHHH, SKCITIePUMEHTOB.

IIpakTnueckasa pabdora «Vcrnonb3oBaHWe Pa3IUYHBIX METOJOB  TIpU
H3yUYEeHUU )KUBBIX CUCTEM.

Tema 3. buosiorus KjieTrku

Knetka — CTpyKTypHO-QYHKLMOHa/MbHAs eAuHULA >kKuBoro. Mcropus
OTKphITUs KieTKU. Pabotsl P. T'yka, A. JleBenryka. Kinerounast Teopus (T. I1IBaHH,
M. Mlnetigen, P. BupxoB). OCHOBHbIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOU
TeOPHHU.

MeTtoibl  MOJIEKY/ISPHOM W KJIETOYHOW  OMONOTMM:  MHMKDPOCKOIIHS,
xpoMmarorpagus, 37eKTpodope3, MeToJ MeUeHbIX aTOMOB, AUQQepeHIuaIbHOe
LleHTpU(yTrUpoOBaHre, KYJbTUBUPOBaHWE KIeTOK. M3yueHue ¢hukcupo8aHHbIX
K/1emoK. DJIeKTPOHHasi MUKpocKonusi. KoHgokaabHass mukpockonusi. BumanbHoe
(npudicu3HeHHOE) u3yueHue Kaemokx.

JeMoHCcTpanuu

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

Tabmuupl U cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBI MHUKDPOCKOI»,
«Wcropus pa3BuTHs MeTOZ0B MUKPOCKOITUU».

O6opyoBaHMe: CBETOBOM MHKPOCKOI, MHKPOIIPerapaTbl pacTUTE/bHBIX,
JKUBOTHBIX U OaKTepHa/lbHBIX K/IeTOK.

IIpakTnueckasa pabora «V3yueHre MeTOJOB K/I€TOUHOW OHWOIOTHH
(xpomartorpadusi, anekTpodopes3, audbddepeHIMaIbHOe LeHTpUbYTUpoBaHue,
[1LIP)».

Tema 4. XumMnuyeckKasi opraHusanus KJIeTKu



XVMHUYECKUA COCTaB K/AETKA. Makpo-, MUKPO- W YJIbTPAMUKDPO3JIEMEHTHI.
Boga v eé ponb Kak pacTBOpUTENs, peareHTa, y4acThe B CTPYKTypPUpPOBaHUH
K/IeTKH, TerIoperysiud. MuHepanbHble BelljecTBa KIeTKH, UX Ouosoruyeckast
poJib. Posib KATUOHOB Y @aHWOHOB B KJIETKE.

OpraHvueckue BellecTBa K/eTKW. buosornueckue mnosvMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 6emkoB. CTPYKTYphl Oe/KOBOM MOJIeKy/bl. [TepBuuHas
CTpYKTypa Oenka, TenTHAHAas CBsi3b. BTopWuYHas, TpeTWUYHas, UeTBEPTUUHAs
cTpykTypbl. [HeHarypaiusi. CoiictBa OenkoB. Kaccudukarms — 6enkos.
Buosoruueckre ¢pyHKUyY 6enkoB. [IpuoHbl.

YrneBogel. MoHOCaxapu/pl, Jyucaxapy/ibl, OJTMrocaxapyu/bl U MOJIMCaxapyubl.
OO6uuit  TaH  cTpoeHus W (GU3MKO-XMUMUUECKHWe CBOWCTBA  yTJIEBOJOB.
buonornueckre QyHKIUU YrI€BOZOB.

Jiurmgel. TuapodunbHO-THAPOodobHbIe cBOMCTBA. Knaccudukarus mumios.
Tpurauuepusbl, ¢dochoaunusl, BOCKH, CTepoubl. buosiornueckue QGyHKIUA
murmoB. O61ire cBolicTBa OMOIOrMUeCKMX MeMOpaH — TeKy4eCTb, CIIOCOOHOCTD K
camM03aMbIKaHHI0, MOTYTIPOHULIAeMOCTb.

Hykneunoseie kuciotel. JJHK u PHK. CTpoeHue HyK/IeMHOBBIX KHUCJ/IOT.
Hyxkneotuapl. TlpuHuun komruieMeHTapHOCTH. [IpaBwio Yapradda. Ctpykrypa
IOHK — nBoiiHasi criupaib. MecToHaxoxaeHre U 6uonoruueckue Gyakumu JHK.
Bugel PHK. ®ynkiun PHK B KeTke.

Ctpoenue mosekynbl AT®. Makpospruueckve CBs3u B mojiekyne ATO.
buonornueckue @yHkuyu AT®. BoccTtaHOB/IeHHbIe TIePEHOCUMKU, UX (DYHKIUH B
Kinetke. /Ipyeue Hykaeosuompugoccpamoi (HTP). CekenvpoBanuve JIHK.
MemoObl 2eHOMUKU, MPAHCKPUNMOMUKU, NPOMeOMUKU.

CrpykTypHas 6uosiorusi: broxumuueckrie U O6vodusnyeckre HCCaeI0BaHUS
cocTaBa W TIPOCTPAHCTBEHHOW CTPYKTypbl OuoMosiekyn. ModeauposaHue
cmpykmypbl u pyHKyuil 6uomonekyn u ux komniekcog. KomnbtomepHbiti Ou3aiii u
opeaHuuecKuli cuHme3 6UOMO/eKy U UX HeNPUPOOHBIX AHA/0208.

JleMoHCTpaLuu

[Toptpetsr: JI. TTonuur, [Ix. Yorcon, ®@. Kpuk, M. Yunkunac, P. @paHk/IuH,
@. Canrep, C. IIpysunep.

Huarpammsbl:  «PacnpefeneHne XUMHUYECKUX S/IEMEHTOB B  HEXHWBOU
npupoje», «Pacrpe/ie/ieHre XUMUUECKHX 37IEMEHTOB B )KUBOUW MIPUPO/Ee».

Tabmuibl U cxeMbl: «Ileproguueckass Tabauija XMMHUUYECKHUX 3/IEMEHTOBY,
«CTpoeHue MOMeKyJbl BOAbl», «BeljecTBa B coCTaBe OpraHu3MoB», «CTpoeHHe
MoJIeKy/bl Oesika», «CTPYKTypbl OelKOBOM MOJeKy/bl», «CTpoeHHe MOJIeKYT
yrjieBofioB», «CTpoeHWe MOJEKyn JIMNUL0B», «HyK/lenHoBble KUCIOTBI»,
«CTtpoeHnue MoseKyJbl ATD».

O6opyoBaHMe: XUMHUYecKast TT0CyZa U 000pyZioBaHue.

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

JlaGopaTopHass  pabora  «VccrnemoBaHuWe — HYK/I€MHOBBIX  KHCJIOT,
BbI/|€JIEHHbIX U3 KJIETOK Pa3/IMYHbIX OPraHU3MOBY.



Tema 5. CTpoenue u (yHKI[UU K/IeTKH

TWnbl K/IEeTOK: SyKapuoTUueckas W TMpokKapuothueckass. CTpyKTypHO-
(byHKI[MOHa/IbHbIe 00pa30BaHUsI KIeTKH.

CTpoeHue TIpoKapuoTUUecKoi KieTku. KieTouHast cteHka OakTepuii 1 apxei.
OcobeHHOCTH CTpOeHHs TeTepOTPOpHON UM aBTOTPOPHON TPOKapUOTUYECKUX
KJIeTOK. MecCTo 1 poJib TIPOKapuoT B OMOL[eHO3ax.

CrtpoeHue U (P yHKLIMOHMPOBaHUe 3YKapUOTUYECKON KJIeTKHU.
[lna3matuueckass wmemOpaHa (ria3maniemMma). CTpyKTypa Ila3MaTUUeCKOu
mMeMmOpaHbl. TpaHCIIOPT BelljeCTB uepe3 IJIa3MaTUUYeCKyl0 MeMOpaHy: MacCHUBHBIN
(ouddysus, obneruéHHas AUQQy3us), aKTUBHBIA (TIEPBUUHBIA W BTOPUUHBIN
aKTUBHBIA TpaHcropT). [lonymponuiiaeMocts MemOpanbl. PaboTta HaTpuii-
Ka/IMeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, (arouuTo3. JK3ouuTo3. KierouHas
creHka. CTPyKTypa ¥ PYHKLMU K/IETOUHOW CTeHKU PacTeHui, TPUOOB.

Luromiasma. Lluto3onb. Llutockener. [IukeHre LyroruiasMbl. OpraHoubl
KieTkd. OpHoOMeMOpaHHbIe OpraHOW/bI KJIeTKU: SHJOIIa3MaTHdecKkass CeTb
(BIIC), anmapar I'onba)Ky, JM30COMBI, UX CTpoeHHe U (YHKLUU. B3auMoCBsi3b
0JHOMeMOpaHHbIX OpPTraHOW/OB KieTKW. CTpoeHHe TpaHyJISPHOTO PeTHUKyIyMa.
MexaHu3zm HanpaeneHusi 6enkoe 8 DIIC. CuHTe3 pacTBOPUMBIX OenkoB. CuHTe3
KJIeTOUHBIX ~ MeMmOpaH. ['nagkuii  (arpaHy/isipHBIM) — 3HAOIIa3MaTUUeCKU
petukyayMm. CekpeTropHast QpyHKUuMs armrapata ['ombmku. Modugukayus benkos 8
annapame ['onbOdcu. Copmupoeka b6enkoe 6 annapame I['onbOdcu. TpaHCIIOpT
BellleCTB B KJIeTKe. Bakyonm pacTuTenbHBIX KieTOK. KieTouHsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKW:  MWUTOXOHADWH,  ILJIACTHUJBI.
IMpoucxoxcoeHue mumoxoHopuli u naacmud. Cumbuozerne3 (K.C. Mepedickosckull,
JI. Mapeyauc). CtpoeHne ¥ (PYHKLMM MUTOXOHJpUN U Tmuiactuj. [lepBuuHble,
BTODUYHbIE UM  CJOKHble  TUIACTUbI  (DOTOCHMHTE3UPYIOLIUX  3yKapHoT.
XT0pOI/IaCThI, XPOMOIIIACTHI, JIEMKOTIACThI BBICILIMX PACTEHUN.

HemembOpaHHbie opraHouzibl Kinetku CTpoeHWe U (GYHKIMM HeMeMOpaHHBIX
OpraHou/I0B KJIETKMU. Pr6ocombl. IIpomedscymouHble ¢dunamenmni.
MukpodunameHTbl. AKMuHoO8ble MuKpoguiameHmbl. MplilleuHble  K/IETKHU.
AKMuHOBble KOMNOHEeHMbl HeMbllWeUHbIX KiemoK. MUuKpoTpybouku. KieTouHbIi
teHTp. CTpoeHWe U [IBIKEHHE JKIYyTUKOB M pecHHUYeK. MUKpOTpybouku
yuroruiasmel. LleHTpuosnb. beaku, accoyuupogaHHble € MUKpoguiameHmamu u
Mukpompyboukamu. MomopHble 6enKu.

Snpo. Ob6osiouka siipa, XpOMaTHH, Kapuorjia3Ma, SIPBILKA, UX CTPOeHUe U
byHKIMU. fnepHbiii  Oe/IKOBbIMi MaTpuKC. [IpocTpaHCTBEHHOe pacIio/ioyKeHHe
XpOMOCOM B UWHTeppa3HOM szpe. JyXpoMamuH U 2emepoxpomMamuH. benku
XpOMaTWHa — THUCTOHBL. /J[uHamuka s0epHolU 0060/0uKu 8 mumose. SOepHblll
mpauscnopm.

Knerounsle BkatoueHusi. CpaBHUTE/IbHAS XapaKTePUCTUKA KI€TOK 3YKapUOT
(pacTuTeNbHOM, )KUBOTHOM, TPUOHOM).

JleMoHCTpanuu

[ToptpeTtsl: K.C. MepexxkoBckui, JI. Mapryuc.



Tabmuipl U cxeMbl: «CTpoeHMe >3YKapUOTUUeCKOW KieTKW», «CTpoeHUe
JKUBOTHOM  KIeTKW», «CTpoeHre  pacTUTe/NbHOM  KeTKu», «CTpoeHue
MUTOXOHAPUN», «Aapo», « CTpoeHre NpOKapuOTUUECKOU KITeTKI».

O6opy/ioBaHMe: CBETOBOM MHKPOCKOI, MHKPOIIPerapaTbl pacTUTE/IbHBIX,
JKUBOTHBIX K/IETOK, MUKDPOIIpernapaThl OakTepruaabHbIX KIeTOK.

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

IIpakTHueckas padora «l/i3ydyeHre CBOMCTB KIeTOUHOM MeMOpaHbI».

JlaboparopHas pabGorta «VccnemoBaHue TIla3MoJiM3a U JleTjia3Mo/i3a B
pacTUTebHBIX KIeTKaX».

IIpakTnueckasa pab6ora  «/3yueHWe  [BWKEHUs  LUTOIUIa3Mbl B
pacTUTebHBIX KIeTKaxX».

Tema 6. O0MeH BellleCTB Y NpeBpallieHHe YHEPTUH B K/IeTKe

ACCUMUTSILIVSL Y TUCCUMUJISILIVSL — ZIB€ CTOPOHBI MeTabosm3ma. Turel oOmMeHa
BeII[eCTB: aBTOTPO(HBIA U TreTepOTPOGHBIA. YUacThe KHUC/IOpOZa B OOMEHHBIX
mpoijeccax. JHepreThyeckoe obecrieueHWe KieTKU: TpeBpaijeHne ATd B
oOMeHHBIX TIpoljeccaXx. @PepMeHTAaTUBHBIM XapakTep peakKlyid K/IeTOUHOTO
MeTabonmu3ma. PepMeHTHI, UX CTpOeHHWe, CBOWCTBA W MeXaHU3M [IeHCTBUSI.
KodepmenTsl. OTivursi epMeHTOB OT HeOpraHWUYeCKMX KaTaJu3aTopoB. benku-
aKTHUBaTOpbl M Oe/JKU-WHTMOUTOpBI. 3aBUCHMOCTh CKOPOCTH (hepMeHTaTHBHBIX
peaklyii OT pa3/IMuHbIX (DAKTOPOB.

[TepBUYHBI CUHTE3 OpraHUuYeCKUX BellecTB B KieTke. DOTOCUHTe3.
AHOKcu2eHHbIU U OKcCU2eHHbIl omocunme3 y 6axkmeputli. Cgeemocobuparoujue
nu2ameHmbl U NU2MeHMbl PeaKyUuoOHHO20 YeHmpd. PoJib XJI0pOMacToB B MpoOLiecce
tdoTtocuHTe3a. CBeToBasi U TeMHOBasi da3bl. Pomoodbixarue, Cs.,, C4. u CAM-munbl
¢omocunmesa. TIpoayKTUBHOCTb (hOTOCUHTe3a. BivsHue pa3nuuHbIX (haKTOpOB
Ha CKOpPOCTb (poTOCHHTe3a. 3HaueHHe (POTOCHUHTE3a.

XeMOCHUHTe3. Pa3HooOpa3ue OpraHMW3MOB-XeMOCHHTETUKOB:
HUTpUbULMPYIOIMe 0OakTepuu, >Kejie300aKTeprd, CepoOaKTepHH, BOJIOPOZHbBIE
OakTepuu. 3HaueHHe XeMOCHHTe3a.

AHaspobHble opraHu3Mbl. Buzabl OposkeHusi. [IpoayKTbl OpoxkeHUsI U UX
WCIO/Ib30BaHre ueoBeKOM. AHa’poOHble MMKPOOPraHU3Mbl KakK OOBEKThI
OMOTEXHOJIOTUN Y BO30YyAUTE/TH O0Me3HeH.

AspobHbIe OpraHu3MEI. Jrarbl SHepreTUYeCcKoro obmeHa.
[ToaroToBUTE/BHBIN ITarl. ['TMKOMM3 — 6@CKUCIOPO/IHOE paciijeryieHre TJIF0KO3bI.

bronornyeckoe OKuUc/ieHWe, WK KJIeTOUHOE JbIxaHue. POk MUTOXOH/IpUM B
riporieccax Guosnoruueckoro okucieHus. L{ukmmueckue peakiun. OKUCIUTETBHOE
dochopunpoBanre. SHepeuss MembpaHHo20 epadueHma npomoHos. CuHmes
AT®: paboma npomouHol ATd-cunma3sbl. [IperMyilecTBa a’poOHOTO MyTU
oOMeHa BelecTB riepesi aHa3pOOHBIM. DPPeKTUBHOCTh IHEPreTUYeckoro ooMeHa.

JeMoHCcTpanuu

[Toptpetsr: k. [lpuctiu, K. A. Tumupsses, C. H. Bunorpaackuu, B. A.
Ouresnibrapar, [1. Mutuesn, I'. A. 3aBap3uH.



Tabsmuiel U cxeMbl: «@OTOCHHTE3», «DHEpreTuuecKuii ooMeH», «bruocuHTe3
benka», «CTtpoeHure depMeHTa», « XeMOCHUHTE3».

OO6opy/ioBaHMe: CBETOBOM MHUKPOCKOII, 000py/J0BaHUe MJisi TIPUTOTOBJIEHUS
MOCTOSIHHBIX U BpEMEHHBIX MUKPOIIperapaToB.

JlaGopaTopHass padora «/I3yueHuWe  KaTa/JIMTUYECKOW  aAKTHBHOCTH
(hepMeHTOB (Ha MprYMepe aMu/a3bl UK KaTasasbl)».

JlaGopaTopHass pabora «V3yueHne ¢epMEHTaTUBHOTO paciilerieHus
MEepPOKCHU/Ia BOOPO/ia B PACTUTEBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHass pabora «CpaBHeHHe TIpollecCOB  (oTocHMHTe3a H
XeMOCHHTEe3a».

JIaGopaTopHas pabora «CpaBHeHHe MMPOLIeCCOB OPOXKEeHHS U IbIXaHUs».

Tema 7. HacnepcTrBeHHass uH()opManys U peaiu3anis eé B KleTKe

Peakiiuy MaTpuuHOro cuHTe3a. [IpMHLMIT KOMIJIEMEHTAapPHOCTH B PeakLUsIX
MaTPUYHOIO CHHTe3a. Peanusaiusi HacaeACTBeHHOW UHGopMaliuu. ['eHeTHUeCcKui
KOJZl, €ero CBOWCTBa. TpaHCcKpurnuus — MarpuuHbii cuHTe3 PHK. IIpuHLMMBI
TPAaHCKPUMLMU: KOMIIJIEMEHTApHOCTb, aHTUIIAPaJI/Ie/lbHOCTb, ACUMMETPUUHOCTb.
CospesaHue mampuuHbix PHK & sykapuomuueckoti kiemke. Hekooupyrowjue PHK.

TpaHcasius 1 eé 3Tarnbl. Yuactue TpaHcropTHeIXx PHK B 6uocuHTe3e Geska.
YcnoBusi 6uocuHTe3a Oenka. KogupoBaHue amMuHOKHMC/IOT. Posib pubocoMm B
buocuHTe3e Oenka.

CospemeHHble npedcmasneHusi 0 cmpoeHuu 2eHog. OpraHusalys reHoma y
MPOKApUOT U 3YKapuoT. Perynsiys akTMBHOCTH T€HOB y TpOKapuoT. ['mmoresa
oriepoHa (®. Kakob, ’K. MaHo). MoseKy/sipHble MexaHu3mbl 3KCNpeccuu 2eHO8 Y
sykapuom. Poab xpomamuHa & pezynsyuu pabombl 2eHos. Peryssiusi 0OMeHHbIX
TMPOLeCCOB B KieTKe. KneTouHbl romeocTas.

Bupychl — Hek/leTouHble (hOpPMBbI JKU3HU U 00/MraTHele rapasutbl. CTpoeHMe
TIPOCTBIX U CJI0)KHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. XKu3HeHHbIl YUK/
JHK-codepocawjux eupycos, PHK-codepaycawjux eupycos, bakmepuogazos.
Obpamuas mpaHcKpunyusi, peeepmasa, UHmez2pasd.

BupycHbie 3a00sieBaHusI YesioBeKa, KUBOTHbIX, pactenuii. CIT1/, COVID-
19, coranbHbIe U MeUIIUHCKHE TPO0/IeMBbI.

Buoungopmamuka: uHmezpayus u aHanu3 boabwiux maccueos («bigdata»)
CMpyKmypHblIx 6uo102uuecKux OaHHbIX. HaHomexHono2uu 8 buosno2uu u meouyuHe.
IMpoepammupyemble pyHkyuu beakos. Cnocobbl 0ocmasku aekapcms.

JleMoHCTpaLuu

[Toptpetsl: H. K. Konb1joB, [. Y. IBaHOBCKUH.

Tabsmuiel 1 cxeMbl: «BbrUOCHHTe3 OefiKa», «I'eHeTHUeCKUd Koa», «Bupych»,
«bakTepuodarm».

IIpakTHueckas pabdora «Co3zaHue MOfe/u BUPYCay.

Tema 8. J)KusHeHHbIN LUK/ K/IeTKH

KreTouHbl 1K/, ero mnepuofsl W perynsiusa. WHtepdaza U MUTO3.
Oco6eHHOCTH TIPOL[eCCOB, MPOTEKarIMX B MHTepdase. [ToAroToBKa KIeTKH K



neneHuto.  [IpecuHTeTMueckuii  (MMOCTMUTOTUUECKWM), CUHTETUUYECKUM U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKHI) TIePUO/IbI UHTEepP(]a3bI.

Matpuunbiii cunTe3 [JHK — perummkauus. [Ipunuuner permmkanmu JHK:
KOMIIJIeMeHTapHOCTb,  TOJTYKOHCEPBAaTUBHbIM  CUHTE3, aHTUIIAapaJlie/lbHOCTb.
Mexanusm perukauyu JITHK. Xpomocomsl. CtpoeHue xpomMocoM. Tesnomeps! U
Te/loMepa3a. XPOMOCOMHBIM Ha0Op K/JIeTKM — KapuoTuMm. [IWMIUIONAHBIN U
raryiouAHbI - Habopbl  XpoMocoMm. ['oMosiorMuHble XpOMOCOMBL.  [losOBBIE
XPOMOCOMBL.

HNenenuve kmeTku — wMuTo3. CTafuM MUTO3a U TIPOMCXOJfIlMe B HUX
nporiecchl. Tumnbl MUTO3a. KaprokuHe3 U LMTOKMHe3. buonoruueckoe 3HaueHUe
MUTO3a.

Perynisiliisi MUTOTUUECKOTO IMK/a KIeTKU. [IporpamMMmupyemasi KjieTOUYHast
rubesib — aroriTo3.

KnetouHoe spo, XpOoMOCOMBI, (YHKIMOHA/AbHAasi TeHOMMKa. MexaHu3mbl
npoaucepayuu, ougpgepeHyuposku, cmapeHuss u 2ubenu kaemok. «Lugposas
Kaemka» — buouHgopmamuyeckue mooenu hyHKYuOHUPOBAHUS KAemKU.

JleMoHCTpanuu

Tabmupbl M cxeMbl: «KU3HEHHBIM LUK KIeTKH», «Muros», «CTpoeHue
xXpomocom», «Permukarg JIHK».

Ob6opyzoBaHue: CBETOBOM MHUKPOCKOII, MUKpOTIperiapaThl: «MUTO3 B K/leTKax
KOpeIlIKa JIyKa».

JlabopaTtopHast  pabora  «/I3yueHMe  XpOMOCOM Ha  TOTOBBIX
MUKpOIpernaparax».

JlaboparopHasi padbora «HaOmomeHre MUTO3a B K/IeTKaX KOHUMKA KOpeIKa
JyKa (Ha rOTOBBIX MUKpOIperapaTax)».

Tema 9. CTpoenue u (PyHKI[UH OPraHU3MOB

buonoruueckoe pa3Hoobpa3ue OpraHMU3MOB. OJHOK/IeTOUHbIe,
KOJIOHWA/IbHbIe, MHOTOK/IETOUHbIE OPTaHU3MBbI.

OcobGeHHOCTH  CTpOeHUsT U JKU3He[eATeTbHOCTH  OJHOKJ/IETOUHBIX
opraHusMoB. bakTepuu, apxeu, OJHOK/IeTOUHble TPUOBI, OJHOK/IETOUHBIE
BOZIOPOC/IH, ApyTUe MPOTUCThL. KosoHManbHbIe OpraHu3Mbl.

B3auMoCBsI3b uacTeli MHOTOK/JETOUHOTO OpraHu3Ma. TKaHW, OpraHbl M
cucTembl opraHoB. OpraHusm Kak efiiHoe 1jesoe. 'omeocTas.

Tkanu pacteHuid. Tumbl pacTUTeNbHBIX TKaHeM: oOpa3oBaresbHas,
TIOKPOBHasl, TPOBOJSILAsi, OCHOBHas, MexaHWuecKasi. OcCo0EHHOCTU CTpOeHwUs,
(hyHKLMI U pacrioyioKeHusl TKaHel B OpraHax pacTeHUM.

TkaHU >KUBOTHBIX U 4YesioBeKa. THITbI YKUBOTHBIX TKaHel: sMUTe/vaIbHasi,
COoeMHUTEe/IbHAs, MbIllleuHas, HepBHass. Oco0OeHHOCTH CTpoeHUs, (GYHKIMA U
pacro/io>KeHUsi TKaHel B OpraHax >KUBOTHBIX U UesioBeKa.

OpraHbl. BeretaTuBHble W TeHepaTHBHble OpraHbl pacTeHuil. OpraHbl U
CUCTEeMbI OPTraHOB YKUBOTHBIX U uesioBeKa. PyHKIIUA OPraHOB M CUCTEM OpPraHoB.



Ornopa Tena opraHu3moB. Kapkac pacreHuii. CkeneTbl OJHOK/I€TOUYHBIX U
MHOT'OK/JIETOUHBIX >KUBOTHBIX. HapykHbli M BHYTpeHHMM ckeneT. CTpoeHUe U
THUIIbl COeZIUHEHHSI KOCTeH.

[BwkKeHve  opraHu3MoB. [IBW)KeHHWe  OJHOKJIeTOUHBIX  OpPraHW3MOB:
amMEOOHIHOE, KTYTUKOBOE, pecHWuHoe. /IBM)KeHre MHOT'OK/IETOUHBIX pPaCTeHUH:
TPOINM3Mbl M HACTUW. [IBW)KEeHWe MHOTOKJ/IeTOUHbIX >XMBOTHBIX M UeJIOBeKa:
MbIlleyHast cucteMa. Peduiekc. CkesleTHBIE MBIIIIIBI U UX paboTa.

[Iutanue opranusmoB. [lorsomeHve BOAbI, YIVIEKMC/IOrO Trasa U
MUHepPa/bHbIX BeleCTB pacTeHUsiMU. IIuTaHue >KUBOTHBIX. BHYTPUIIO/I0CTHOE U
BHYTPUKJ/IETOUHOe mnuileBapeHre. [lWTaHue TMO3BOHOUHBIX >XUBOTHBIX. OT/Aesibl
MULLleBapUTe/IbHOrO0 TpakTa. IluijeBapuresibHble >xese3bl. [luieBaputenbHas
CHUCTeMa YesI0BeKa.

IbixaHve opraHu3moB. [IpixaHue pacteHui. JIpixaHue >KUBOTHbIX. [Juddy3us
ra3oB uepe3 MOBEPXHOCTH KieTKU. KoxkHoe abixaHue. [IpixaTesibHasi IOBEePXHOCTb.
JKabepHoe 1 /iérouHoe fbixaHue. [IpixaHue MO3BOHOUYHBIX KUBOTHBIX U UejloBeKa.
OBOJIIOLIMOHHOE ~ YC/IO)KHEHWe CTPOeHUsl JIETKMX T[103BOHOUHBIX JKUBOTHBIX.
[pixaTe/nbHasi CcuCTeMa uesioBeKa. MexaHU3M BeHTWISLMU JIETKUX Y NOTUL U
MJIEKOTTATAIOUX. Perysius Abixanus. [JIpixarenbHbie 00BEMBI.

TpaHCIOPT BelLIeCTB y OPraHW3MOB. TpaHCIIOPTHbIE CHUCTEMbI pPaCTeHWM.
TpaHcrnopT Bel[ecTB y JKUBOTHbIX. KpoBeHOCHass cucremMa U €€ Oprasbl.
KpoBeHocHass cucTeMa [I03BOHOYHBIX JKMBOTHBIX U 4esioBeka. Cepate,
KDOBEHOCHbIe COCy/bl W KpoBb. Kpyru KpoBooOpaiijeHUsi. IOBOIOILIMOHHBIE
YCJIO)KHEHHsI CTPOeHHsI KPOBEHOCHOM CHUCTeMbl TT03BOHOUHBIX YKMBOTHBIX. PaboTta
cepALia U eé peryssaLus.

BeijeneHnve y opraHu3moB. BeijeneHve y pacTeHuid. BrlgeneHue y
KUBOTHBIX. COKpaTuTe/ibHble BakyoJid. Opranbl BbigeneHus. DuabTpauus,
cekpelusi 1 obpaTHOe BcaChlBaHWEe KaK MeXaHH3Mbl PabOThI OPraHOB BbiJje/IeHUS.
CBs13b MOJIOCTU TeJla C KPOBEHOCHOU U BBIZIEJIUTE/IbHOU cucTeMaMu. BrifeneHue y
MO3BOHOUHBIX >XMBOTHBIX U uesioBeKa. [Touku. CTpoeHue M (DYHKI[MOHHMPOBaHHE
HedpoHa. OOpa3oBaHUe MOUM Y ueioBeKa.

3almura y OpraHu3MoB. 3alldTa y OJHOK/JIETOYHBbIX OpraHusmoB. CIIOpbI
OakTepuii ¥ I[MCTBI TMPOCTEUIMX. 3alUuTa y MHOTOKJIETOUYHBIX pPACTeHHH.
Kytukyna. CpencTBa MaCCUBHOM Y XMMHAUECKOU 3al[UThl. DUTOHIU/BI.

3almura y MHOTOKJIETOYHBIX J>XMBOTHBIX. [IOKPOBBI M UX TPOU3BOJHBIE.
3amura opraHusMa ot Oose3Heil. ViMMyHHasi cucteMa uesioBeKa. KjeTouHbll u
TYMOpa/bHBIA WUMMYHUTET. BpOXKIEHHBIM W TIPUOOpPeTEHHBIA crieluduuecKuii
MMMYHUTET. Teopusi KJIOHaIbHO-CeNeKTUBHOro ummMyHurera (I1. Opmux, ®. M.
bepuer, C. ToHerasa). BocnanurtesnbHble OTBETBI OPraHU3MOB. PO/ BPOXKAEHHOTO
VMMYHHTETa B Pa3BUTHHU CUCTEMHBIX 3a00/1eBaHUM.

Pa3gpaxvmMocTp W peryisiudss y OpraHusMoB. Pa3gpaXxumocTb y
OJHOKJ/IETOYHBIX OpraHyM3MOB. Takcucbl. Pa3gpaxuMocTb U peryjsilus y
pacTeHud. POCTOBBIe BelljeCcTBa U UX 3HAUEHUe.



HepBHasi cucremMa ¥ pedieKTOpHas peryJ/siiyds y >KUMBOTHbIX. HepBHast
cucTeMa U e€ OT/ie/ibl. DBOJIIOLIMOHHOE YC/IOXKHEHHe CTPOeHHsI HEPBHOM CHUCTeMbl
y >KMBOTHBIX. OT/ie/ibl TOJIOBHOTO MO3ra TO3BOHOUHBIX >XUBOTHBIX. Pediekc u
pediekTopHas Ayra. be3ycioBHbIe U YC/I0BHbIe ped/ieKChI.

['ymopanbHasg peryssius U SHJOKPUHHAs CHCTEMA >KUBOTHBIX U 4YesIOBeKa.
JKese3bl SHJOKDUHHOW CHUCTeMbl M UX TOPMOHBI. [leliCTBMe TOPMOHOB.
B3avMOCBSI3b HEPBHOM W SH/IOKPUHHOW CHUCTeM. ['Wnortanamo-rurnodusapHas
cucrema.

JeMoHCcTpanuu

[Toptper: . I1. I1aBoB.

Tabmubl U cxeMbl: «OAHOK/IETOUHBIE BOJOPOCIN», «MHOIOK/IeTOUHbBIe
BoJopoc/in», «baktepum», «lIpocrenne», «OpraHbl LBETKOBBIX pPaCTeHUIN»,
«CHCTeMbl OpPraHOB TII03BOHOUHBIX JKUBOTHBIX», «BHYTpeHHee CTpoOeHue
HaCeKOMbIX», «TKaHU pacTeHMil», «KopHeBble cucTeMbl», «CTpoeHHe CTeOmsI»,
«CTpoeHUe J/UCTOBOW IJIACTUHKW», «TKaHM >KUMBOTHBIX», «CKeJjileT uejioBeKa»,
«IIumeBaputenpHasgs cucrema», «KpoBeHOCHass cucrtemMa», «/lpixatenbHas
CUCTEMa», «HepBHas CHUCTeMa», «Koxka», «MBplIl1eyHast CUCTEMa»,
«BblgenurenibHasg cUcTeMa», «OHAOKPUHHAas cucTtema», «CTpoeHHe MBbILILbI»,
«mmyHuTeT»,  «KuieuHoronoctHeie», «CxeMa  MOUTaHUSI  paCTEHUW»,
«KpoBeHOCHbBIe CUCTeMbl II03BOHOYHBIX JKUBOTHBIX», «(CTpoeHue TUJpbI»,
«CTpoeHue myiaHapun», «BHyTpeHHee CTpoeHHe [O0XeBOro uepss», «HepBHas
cucteMa poib», «HepBHas cucrtema JATyIIKW», «HepBHasi — cucrema
rpecMmblKarOLuxcs»,  «HepBHag  cucrtema  nrtuny», «HepBHad — cucrema
MJ/IeKOMUTaroIUX», «HepBHasi cucTema uesioBeKa», «Pediekcy.

OO6opy/ioBaHMe: CBETOBOM MHUKDPOCKOI, MMKpOIIperapaThl OJHOK/IeTOUYHbBIX
OpraHM3MOB, MHKpOIIperapaTtbl TKaHeW, PpakKOBHHbI MOJUIFOCKOB, KOJIJIEKI[UH
HACeKOMBIX, WIJIOKOXKUX, JKHUBbIE 3K3eMIUISIPhl KOMHATHBIX pacTeHWH, repbapuu
pacTeHWM pa3HbIX OT/[e/IOB, BJaKHble MpernapaTbl >XUBOTHBIX, CKeJeThl
M03BOHOYHBIX, KOJUIEKI[MM 0eCrio3BOHOYHBIX JKUBOTHBIX, CKeJleT ueJioBeKa,
obopy/1oBaHue /17151 IEMOHCTPAI[AH TIOUBEHHOTO U BO3/YIIIHOTO MUTAHKUS PACTEeHHUH,
paciieryieHyst Kpaxmasia U 0esikoB Iofi, JeticTBreM dhepMeHTOB, 000pyAoBaHue IS
JIeMOHCTPALUM OMBITOB 110 M3MEPEHUI0 XKU3HEHHOM EMKOCTH JIETKUX, MeXaHU3Ma
JIbIXaTebHBIX JB)KEHUH, MOZE/IU TOJIOBHOTO MO3Tra pa3/IMuHbIX )KUBOTHBIX.

JIaGopaTopHas padorta «l3yueHre TKaHel pacTeHUI».

JIaGopaTopHas pabdora «l/i3ydyeHue TKaHel >KUBOTHBIX».

JIaGopaTopHas pabdora «li3yueHrie OpraHoB I[BETKOBOTO PaCTEHUSI».

Tema 10. Pa3MHO)XeHHe U pa3BUTHE OPraHU3MOB

®opmbl pa3MHOKEHHWsS] OpPraHu3MOB: Oecriosioe (BK/IOuUasi BereTaTWBHOE) U
rmosioBoe. Buael Oecriosioro  pa3sMHOKEHHUS:  TIOUYKOBaHWE,  CIIOPYJISILIUS,
(parmeHTaLusi, KTOHUPOBaHKE.

[TonoBoe pa3mHOkeHWe. IlonoBble KaeTkW, wnu rametbl. Meno3. Craguu
Meno3a. [ToBegeHne xpomocom B Meno3e. KpoccruHrosep. bruosornueckuid CMbICT



Meli0o3a ¥ TIOJIOBOrO Tiporiecca. Melo3 M ero MecTo B JKU3HEHHOM L[UKJIe
OpraHH3MOB.

[Ipen3apoppiiieBoe passutue. ['ameToreHes y >KuBOTHBIX. [1010BbIe Kesie3sl.
OO6pa3oBaHue U pa3BUTHE TTOIOBLIX KieToK. CriepMaToreHe3 u ooreHe3. CTpoeHHe
TMOJIOBBIX KJIETOK.

OrmutomoTBOpeHre W SMOpPHOHANBHOE pPa3BUTHE JKUBOTHBIX. CIiocoObI
OIIOZOTBOPEHUST: HApY>KHOe, BHyTpeHHee. [TapTeHoreHes.

VuauBUyanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHO/IOrus — HayKa
O pa3BUTHM OpPraHu3MOB. MopgoeeHe3 — 00Ha U3 21aeHbix npobiem smMbpuoso2UU.
KoHyenyusi mopgozeHos u modeau mopgozeHesa. Craguu >MOproreHesa
JKUBOTHBIX (Ha nmpumepe fgrymku). [Jpobnenwe. Tumbl  ApobieHMs.
JlemepmuHuposeaHHoe u HedepMUHUpPOBAaHHOe OpobneHue. baacmyaa, munbl
6aacmyn. OcobeHHOCTH [poOeHUss MIEKOMUTAION[UX. 3apo/IblilieBbie JTUCTKH
(racTtpynsityst). 3ak/iajika OpraHOB U TKaHeU U3 3apO/IbIIIeBbIX JTUCTKOB. B3aumMHoe
B/IMSTHUE YaCTel pa3BUBAIOIIEroCs 3apojbiilia (3MOpHOHaNbHAs WHAYKIHS).
3aknaZika TMJlaHa CTPOEHUs J>KMBOTHOTO KakK pe3y/lbTaT HepapXUuecKrux
B3aMIMOJIEMCTBUM TeHOB. BiusiHue Ha 3MOpHOHAIBHOE pa3BUTHE pa3/TMUHBIX
(hakTOpOB OKpYKatolileli cpe/ibl.

Poct u pa3BuTHe >KMBOTHBIX. IlocTaMOpHOHA/MBHBIN mMepuof. IIpsmoe u
HemipsiMoe  pa3BuTHe. Pa3Buthie ¢ wMeTamopdo3oM y 0ecro3BOHOUHBIX U
MO3BOHOUHBIX JKMBOTHBIX. buosiornueckoe 3HaueHWe TPSIMOTO W HEMPSIMOIO
pa3BUTHSA, UX PaCIpOCTpaHeHue B Mpupofe. THUIbl pocTa >KUBOTHBIX. DaKTOPBI
peryJisiliiy poCTa KUBOTHBLIX U uesioBeka. CTaiuy MOCT3MOPUOHATBHOTO Pa3BUTHS
y ’KUBOTHBIX U UesioBeKa. [leprozbl oHTOreHe3a uesioBeka. CTapeHWe U CMepThb Kak
buonornueckuie TpoLeccChl.

Pa3sMHOKeHWe M pa3BuTHe pacteHuil. ['amerodutr u criopodbur. Meiio3 B
JKU3HeHHOM 1MKie pacteHuil. OOpa3oBaHWe criop B Tipoljecce Meio3a.
'ametorenes y pacreHuid. OrmuiogOTBOpEHHME U pa3BUTHE PaCTUTETbHBIX
opraHv3moB. [IBoiiHOe OIJI0/JOTBOpeHUe Y 1[BeTKOBbIX pacTeHuid. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHW3MBbI perysiljii OHTOreHe3a Y paCTeHUU U )KUBOTHBIX.

JleMoHCTpanuu

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

Tabmuubl U cxembl: «BereraTMBHOe pa3MHOXKeHHe», «Tumbl 6ecronoro
pa3MHOXXeHUs1», «Pa3MHOXeHWe XJJaMUIOMOHA[Ib», «Pa3MHO)KeHUe 3BrJIeHbI»,
«Pa3MmHOXeHHe Tuapbl», «Meio3», «XpoMocoMbl», «['ameToreHes», «CTpoeHUe
ANIIeKTIeTKU U criepMaro3ouzia», «OCHOBHbIe CTaZluM OHTOTeHe3a», «lIpsimoe u
HernpsiMoe pa3BUTUe», «Pa3BuTme MaWcCKOro >xyka», «Pa3Butue capaHum»,
«Pa3Butne sArymiku», «/IBoMHOe OIIOJIOTBOPEHHE Yy LIBETKOBBIX pPAaCTEHUN»,
«CTpoeHMe CeMsIH OJHOZOJIbHBIX U ABYZAOJIbHBIX pacTeHUM», «KU3HEHHBIN LUK/
MODCKOM  KamycTbl», <«JKU3HEHHBbIM ILUKJI MXa», «KU3HEHHbIM LUK
MarnopoTHUKAa», «’ KWU3HEeHHbIN LUK/ COCHBI».



Ob6opy/ZioBaHMe: CBETOBOM MHMKPOCKOI, MHUKpOIIperapaTthbl SIMIEKIeTOK U
CTriepMaTO30HM/I0B, MOJe/b « LUK/ pa3BUTHS JISTYLLKW».

JlaboparopHasi pa6ora «VI3yueHre CTpOeHMs MOJIOBBIX K/I€TOK Ha TOTOBBIX
MUKpOIperiapaTax».

IIpakTHueckasa padora «BbisiBeHHe TPU3HAKOB CXO/CTBA 3apOZbIIIIeH
MO3BOHOYHBIX KUBOTHBIX».

JlaGopaTopHass pabora «CTpoeHWe OpraHOB pPa3MHOXKEHUSI BBICIITHX
pacTeHu».

Tema 11. I'eHeTMKa — Hayka 0 HAC/JIeJCTBEHHOCTH U H3MEHUYHUBOCTH
OpPraHu3MoB

VcTopusi CTaHOB/IEHWSI W PAa3BUTHSI TeHETHMKHM KaK Hayku. Paboter T
Mengens, I'. ne ®pusa, T. Moprana. Posb oTeueCcTBeHHbIX YUYEHBIX B pa3sBUTUU
reHetTuku. Pabotel H. K. KosbijoBa, H. . BaBunmora, A. H. Beno3epckoro, I'. 1.
Kaprieuenko, FO. A. ®ununuenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHbIe TeHeThUUeCKUe MOHATHUS U CUMBOJIbL. ['OMOJIOrMYHbIe XPOMOCOMBI,
ajule/ibHble TeHbl, aJbTePHAaTUBHbIE TPU3HAKU, [JOMHWHAHTHBIM U peLieCCUBHBIN
MIpU3HaK, TOMO3UT0Ta, TeTePO3Ur0Ta, YUCTasH JIMHUS, TUOPU/IbI, TeHOTHII, (DeHOTHIT.
OcCHOBHble ~ MeTOZAbl  TeHeTHKW: TUOPU0/IOTUUECKUH,  LIUTOJIOTUYeCKHUH,
MOJIEKY/ISIDHO-T€eHeTUYeCKUU.

JleMoHCTpaLuu

[Toptpetsr: I'. Mengens, I'. ge ®pus, T. Mopran, H. K. Kossuos, H. 1.
BaBunoB, A. H. Benosepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodee-PecoBckuii.

Tabsuipl v cxeMbl: «MeTo/ibl FeHeTUKN», «CXeMbl CKPell[UBaHuUsI».

JlaboparopHast pabGora «/Ipo3oduna Kak OOBEKT TreHeTHYeCKUX

HCCJIe[JOBAaHUM».
Tema 12. 3aK0HOMEpHOCTH HaC/IeJCTBEHHOCTH
MonorubpusHoe ckpemuBaHvde. IlepBblii 3akOoH MeHaenss — 3aKOH

eIMHOOOpa3usi TMOPHUIOB TTePBOTO TIOKO/IeHus. [IpaBuio JoMUHUPOBaHUs. Bropoit
3aKOH MeH/iesid — 3aKOH paclleryieHus MNpu3HakoB. LluTosiornuyeckue OCHOBBI
MOHOTMOPH/IHOTO CKpel[MBaHus. ['UoTe3a UuCTOThI raMeT.

AHanusupymolee ckpelyBaHye. [IpoMeKyTOUHBIM XapaKTep Hac/ieJOBaHMUS.
Pacijenienue rpr3HakoB IPU HEIIO/JTHOM JOMUHUPOBaHUU.

OurnbpugHoe ckpelryBadue. TpeTuii 3akoH MeHie/isi — 3aKOH He3aBUCUMOT0
HaC/lefoBaHUsT  TIPU3HAKOB. LuTosioruueckure OCHOBbI ~ JUTHOPUAHOTO
CKpeLlUBaHUsl.

ClerieHHOe HacjieoBaHre Tpu3HakoB. Pabotel T. Moprana. ClierieHHOe
Hac/lefoBaHUe TeHOB, HapylleHuWe CLeIUVIeHUs MeXAy reHaMu. XPOMOCOMHast
Teopus Hac/1eCTBeHHOCTH.

I'eneTrka nosia. XpOMOCOMHBIM MeXaHU3M OIpeziesieHus 1oy1a. AyTOCOMBI U
MOJIOBbIE  XPOMOCOMBI. ['OMOramMeTHbIM M reTeporameTHbIM MOJ. ['eHeTHueckas
CTPYKTYypa I0JIOBBIX XpomMocoM. HacsienoBaHue Npr3HaKoOB, CLIeIJIEHHBIX C TT0JIOM.



['eHOTHUI KaK 1]e/I0CTHas cucTeMa. [1neroTponusi — MHOXKECTBEHHOE JIeiCTBUE
reHa. MHOXeCTBeHHbIM asuieu3M. B3anMogelcTBUe Heaslle/IbHbIX TE€HOB.
KomrniiementapHocTts. Onucras. [Tonumepus.

['eHeTHUeCKUI KOHTPOJIb pa3BUTHSl PAaCTEHUW, >XMBOTHBIX M UeOBeKa, a
TaKKe (PU3MOJIOTMUECKUX TMPOLECCOB, TMOBEJEeHWS W KOTHUTHMBHBIX (YHKLIWU.
[eHeTUUECKHE MeXaHW3Mbl CHMOMOTeHe3a, MeXaHU3Mbl B3aUMOJIEMCTBUST «XO3SIMH
— TapasvT» U «XO035MH — MHUKpOOWOM». ['eHeTHuecKHe acIleKTbl KOHTPOJISI M
V3MeHeHMs Hac/lelCTBeHHOW MH(OpMaLy B TTIOKOJIEHUSIX KJIeTOK U OpPraHr3MOB.

JeMoHCcTpanuu

[Toprpertsl: I'. Mengens, T. Mopras.

Tabsuiel U cxembl: «IlepBbiii M BTOPOM 3aKOHbI MeH/iensi», « TpeTuii 3aK0H
Menzensi», «AHanu3upymolllee CKpelllvBaHue», «HeromHoe [JOMUHUPOBaHUEY,
«ClieryieHHOe Hac/iejoBaHWe TIPU3HAKOB Yy [Jp0o30(uibl», «['eHeTHuKa ToJia»,
«Kapuotun uenoBeka», «Kapuotun pApo3oduib», «KapuoTun OTULIBD»,
«MHOXXeCTBeHHBIN a/ienu3sM», « BzaumMoeiicTBre reHOBY.

Ob6opyzoBaHue: Mojenb /s JeMOHCTpPAalMM 3aKOHOB eAnHOo0Opasus
ruOpuioB TIePBOr0 TIIOKOJIEHWs U pacilleriyieHUss TPU3HAKOB, MOJeTb AJis
JIeMOHCTpALIUM 3aKOHAa He3aBHCHMMOI'O Hac/je[oBaHUsl TIPU3HAKOB, MOjelb AJis
JIeMOHCTPALIUMA CLeTIJIEHHOTO Hac/ae[0BaHUsI TPU3HAKOB, CBETOBOM MMKPOCKOT,
MUKporipernapar: «/[po3oduna».

IIpakTuueckass paGora «l/3yueHwe pe3y/JbTaTOB MOHOTHOPUIHOTO
CKpell[MBaHUs y AP030(UIbl».

IIpakTuueckass  pabora  «M3yueHue  pe3y/nbTaTOB  AUTHOPUIHOTO
CKpeIUBaHus y 1P030(UIbD».

Tema 13. 3aK0HOMepHOCTH U3MEHUYUBOCTH

B3aumogeiictBue reHotTuna W cpeibl NOpyd  (OPMHPOBaHWU (DEHOTHIIA.
V3MeHUMBOCTb MPH3HAKOB. KauecTBeHHbIE M KOJIMUECTBEHHbIE TIPU3HAKU. Buzbl
VM3MEeHUYMBOCTU: HeHaC/IeJ,CTBeHHAs U HaC/1eICTBEHHaSI.

MopaudukauvoHHass M3MeHUMBOCTb. Ponb cpegpl B (POPMHPOBAHUM
MOJU(PUKALIMOHHOM W3MeHYMBOCTH. Hopma peakiyuy npv3Haka. BapualjnoHHbIN
psaa v BapuaumoHHas kpuBasi (B. WoranHceH). CBorcTBa MOAM(HKALMOHHOW
V3MEHUYUBOCTH.

['eHoTHMIIMUECKas M3MeHUNBOCTb. CBOMCTBA TeHOTUITNYECKOKM U3MEHUMBOCTH.
Bu/ibl reHOTUTTMUeCKOUW W3MeHYMBOCTH: KOMOWHATHBHAsI, MyTallOHHASI.

KoMOrHaTHBHas W3MEHUMBOCTh. Mel03 M II0JIOBOM TIpoIjecC — OCHOBA
KOMOWHATUBHON U3MeHUMBOCTH. Posib KOMOMHATUBHOW M3MEHUHMBOCTU B CO3/laHUU
reHeTUYeCKOro pa3HooOpa3us B Tipe/iesiax OJHOTO BU/A.

MyTallMoHHasi W3MeHUMBOCTb. Buibl MyTaluii: TeHHble, XPOMOCOMHbIE,
reHoMHble. CriOHTaHHble W  UHAYLMPDOBaHHble MyTalUuW. SliepHble U
LMTOrUia3MaTuyeckie MyTaluyd. CoMaTthueckve U MOJOBble MyTalyd. [IpuumnHbI
BO3HUKHOBEHHsI MyTal[ui. MyTareHbl W WX B/WsSHUE Ha OpraHU3MBbL
3aKOHOMEpPHOCTU MYTAL[MOHHOT0 Tipoliecca. 3aKOH T'OMOJIOTUYECKHUX PsiJOB B



Hacse/cTBeHHOM u3MeHunBoCcTU (H.U. BaBunoB). BHesiiepHasi U3MeHUUBOCTh U
HaCJ/1eICTBEHHOCTb.

OnuzeHemuka U 3NU2EHOMUKd, pO/b 3nu2eHemuyeckux (pakmopos 8
HAac1e008aHUU U U3MEHYUBOCMU (heHOmunuuecKux Nnpu3HAaKo8 y Op2aHu3Mos.

JleMoHCTpanuu

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

Tabmuiel W cxXembl: «Buabl HW3MEHUMBOCTH», «MoaubHKal[OHHAS
HW3MEeHUYUBOCTb, «KoMbuHaTBHast V3MEHUUBOCTbY, «Mei103»,
«OmioioTBOpeHre», «I'eHeTHUecKue 3a00/eBaHus YesloBeKa», « BUABI MyTaLiii».

Ob6opyznoBaHue: XUBble W repbapHbIe 3K3eMILUIIPhl KOMHATHBIX pacTeHUH,
pUCYHKHU ((poTorpavin) )KUBOTHBIX C PA3/IMYHBIMU BUIAMU U3MEHUMBOCTH.

JIabopaTopHas pabGora «/ccnenoBanue 3aKOHOMEpPHOCTeH
MOAU(PUKAIIMOHHOM U3MeHUMBOCTU. [locTpoeHue Bapual[MOHHOTO psjfa U
BapUaLlMOHHOW KPUBOW».

IIpakTnuyeckasa pabora «Myrtauu y gpo3oduabl (Ha TOTOBBIX
MHKpOIIperaparax)».

Tema 14. I'eHeTHKa ues10BeKa

Kapuotun yenoBeka. MexayHapoAHasi mporpaMmma MCC/IeJOBaHUsI TeHOMa
yesoBeka. MeToApl  M3yueHHWs TeHeTMKM  UejloBeKa: TeHeaJornyecKui,
O/IM3HELIOBbIH, LIUTOreHeTUUeCKUM, TIOMNY/ISAILIMOHHO-CTaTUCTUYE CKUU,
MOJIEKY/ISIPHO-T€eHeTUYeCKUU. CoBpeMeHHOe orpeziesieHHe reHOTHIIA:
TO/THOTEHOMHO€e CeKBEeHHWPOBaHWe, TeHOTUITUPOBaHWe, B TOM YMUC/Ie C TTOMOILbIO
[TL[P-ananmm3a. HacieacTBeHHbIe 3a00/1eBaHUS UesioBeKa. I'eHHbIe 1 XpPOMOCOMHBIe
Oone3Hu uyenoBeka. bosie3HW C Hac/e[ACTBEHHOM TIpeApacrioyioKeHHOCThIO.
3HaueHre MeJULIMHCKOW T'eHeTUKU B MPeJOTBPALLEHUU U JIeUeHUH FeHeTUYeCKHUX
3abosieBaHuil uesioBeka. MeAuWKo-TeHeTHYeCKOe KOHCYJIbTUpOoBaHue. CTBOJIOBbIe
K/1eTKU. [IoHsITHe «reHeTUUeCcKoro rpysa». JTUUecKre acreKThbl UCC/Ie[JOBaHUU B
00/51acT¥ peJJakTUPOBaHKs I'eHOMa U CTBOJIOBBIX KJ/I€TOK.

['eHeTnueckne (akTOpbl TIOBBLIIIEHHONM UYBCTBUTEJBHOCTH Ue/IOBEKa K
(bU3MUeCKOMY U XMMHUUECKOMY 3arpsi3HeHUI0 OKpY»Katollleld cpefbl. ['eHeTHUecKast
Tpe/ipacroioKeHHOCTh UejioBeKa K IaToJIOrUsIM.

JeMoHCcTpanuu

Tabsuiel ¥ cxembl: «KapuoTun uesioBeka», «MeTO/bl U3yUeHHsI TeHeTUKH
yesioBeKa», «I'eHeTHUecKHe 3a00/1eBaHUST UeIOBEKa».

IIpakTHueckas padora «CocTaByieHre U aHaJHU3 POJOCTOBHON».

Tema 15. Cerekuusi OpraHu3sMoB

[JoMecTuKalss M CeJieKUUs. 3apoXKJeHue CeJleKLUM W [JOMeCTHKaLUU.
Yuenne H. W. BaBwioBa o LleHTpax MpPOUCXOXKJeHUSI W MHOroobpasus
KYJIbTYDHBIX pacTeHud. Posib cesleKUMM B CO3[AaHUM COPTOB PaCTeHUU U TOPOJ
KUBOTHBIX. CoOpT, mnopoAa, IITaMM. 3aKOH TOMOJIOTUUECKUX pSJOB B
Hac/ieACcTBeHHOM u3MeHuwmBocTM H. W. BaBuioBa, ero 3HaueHue [jisi
ce/IeKLIMOHHOW PabOTHI.



MeToabl CeneKIMOHHOM paboThl. VCKycCTBeHHBI OTOOp: MacCOBBIM U
VH/IUBU/Y /IbHBIM. OTamnbl ~ KOMOWHAI[MOHHOW  CeseKI[UH. WcnbiTanue
rpou3BoAuTe/eld 10 TOTOMCTBY. OTOOp 1O TeHOTHNY C TIOMOIIbIO OIeHK!
(heHOTHITa TTOTOMCTBA M OTOOP IT0 T€HOTUITY C IToMolbio aHanm3a JJHK.

VcKycCcTBeHHBIE ~ MyTareHe3  KakK  MeTOJl  CEeEeKIJMOHHOM  paboThlI.
PaiialinOHHBIN U XMMHWUYECKUH MyTareHe3 KakK UCTOYHUK MYTallUM Y Ky/JIbTYyPHBIX
(¢opm opraHusMoB. Vcrmonb30BaHWE TEHOMHOTO peJaKTUPOBAaHUSI W METO/IOB
pekoMOuHaHTHBIX [THK 717151 r1osyueHust ICXOAHOTO MaTepuara Jijist CeeKLnu.

[TonyueHue TIOJTUTLJIOU/IOB. BuyTpuBumoBas rubpuan3anys.
BIM3KOpoACTBEHHOe  CKpellliBaHWe, WM  WHOpuauHT.  HepopgcTBeHHOE
CKpell[iBaHWe, WIM ayTopuauHr. ['eTepo3uc U ero TpuurHbL Vcmonb3oBaHue
rerepo3uca B cenekiuu. OtaanéHHas rubpuausanus. [IpeozoneHune Oecruiogus
ME>XBHU/IOBBIX THOPHUIOB. JlOCTV)KEeHHS CeNIeKI[UM paCTeHUM U JKUBOTHBIX. «3e/1€Has
pesosoyus».

CoxpaHeHre U U3ydyeHue reHeTUUeCKUX PeCypCOB Ky/IbTYPHBIX pPacTeHUM U
WX [UKUX PpOAWYeN i CO3[lJaHHUsi HOBBIX COPTOB W  TUOpPHUIOB
CeMbCKOXO3IUCTBEHHBIX  KY/JbTYp. M3yueHue, COXpaHeHue U  ynpaeieHue
2eHemu4eCKUMU pecypcamu CebCKOXO3AUCMBEHHbIX U NPOMBIC/A08bIX HCUBOMHbIX
8 Ue/six y/AyulleHus Cyujecmayowjux u co30aHusi HO8bIX NOPOO, AUHUL U KPOCCO8, 8
MOM 4Yuc/ne C NpuMeHeHUeM COBPEeMEHHbIX MemoO008 HAy4YHbIX UCCAe008aHUll,
nepeoosbix udell U nepcneKmMuHbIX MexXHOA02Ull.

JeMoHCcTpanuu

[Toptpetsr: H. M. BaBunos, . B. Muuypun, I'. /1. Kapneuenko, II. IIL
JIykbsHeHko, b. JI. Acraypos, H. bopnoyr, /1. K. besnses.

Tabsuiiel u cxembl: «L[eHTpbI IPOMCXOXKAEeHNS 1 MHOT000pa3us KyIbTYPHbBIX
pacTeHU», «3aKOH TOMOJIOTUUECKUX DPSZIOB B HacC/le[CTBEHHOU U3MEeHUUBOCTH»,
«MeToapl cenekiun», «OTaanéHHas THOpuan3ays», « MyTareHes».

JIaGopaTopHas pabora «VI3yueHre COPTOB Ky/JbTYPHBIX PAaCTeHHI U TOPOJ
JIOMalIlIHUX YKUBOTHBIX».

JlaboparopHasi padoTa «l/I3yueHre METO/I0OB CeNeKLUA PaCTeHUI».

IMTpakTuueckas padora «I[IpyBHMBKa pacTeHHU».

IKcKypcusi «OCHOBHbIe MeETOJAbl U [OCTW)KEHUS] CeJIeKL[UM pacTeHul u
JKUBOTHBIX (Ha CeJIeKL[IOHHYI0 CTaHLUIO, [IJIEMEHHYO bepmy,
COPTOMCITbITAaTeIbHbI  yUaCTOK, B TeIJIMUHOe XO035MCTBO, B JlabopaTopuio
arpoyHHBepCUTEeTa UM HayUuHOTO LIeHTPa)».

Tema 16. BUOTeXHO/IOTUsA M CHHTEeTHYECKAs 0M0/I0rust

OOBeKTbI, HMCMONb3yeMble B OWOTEXHOJIOTUM, — K/IETOUHbIe W TKAHEBbIe
KYJIbTYPBl, MUKPOOPTaHU3MBlI, 150.4 XapakKTepuCTHUKa. TpaguLMoHHas
buoTexHosiorus:  xieboreueHre, TOMy4YeHHe KHC/IOMOJIOUHBIX — TIPOZAYKTOB,
BUHOZeMe. Mukpobuosornueckuii cuHTe3. OObeKThl MHKPOOHOIOTHYEeCKUX
TexXHomorui. [Tpor3Bo/cTBO Genka, aMUHOKHC/IOT ¥ BUTAMUHOB.



Co3flaHre TeXHOJIOTMKM M UHCTPYMEHTOB LieJIeHarpaB/IeHHOTO M3MeHeHUs U
KOHCTPYUPOBaHUS T'€HOMOB C LieJIbI0 MO/TyYeHUs] OPraHU3MOB U UX KOMIIOHEHTOB,
coZiepyKallliX He BCTpeyarollyecs: B IpUpo/ie OMOCMHTeTUUeCK e TTyTH.

KnetouHass uH>xeHepusi. MeTo/ibl KyJbTYpbl K/IeTOK YW TKaHel pacTeHUud U
JKUBOTHBIX. KpnobOanku. ComaThueckass TryUOpuUgu3aldd YW COMaTHUeCKHH
smbpuoreHes. Vcrosnb3oBaHWe TarjiouWJoB B cejleKUMW pacTeHU. IlosnyueHue
MOHOK/IOHA/IbHbIX aHmumes. HMcnonb306aHue MOHOK/AOHA/AbHbBIX U NOAUK/AOHA/bHbLIX
aumumen 8 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYyKLus
SWLIEK/IETOK Y KJIOHMPOBaHWE >XUBOTHBIX. MeTos TpaHCIUIAaHTALMU Si/jep KIIeTOK.
TexHono2uu 0300pO8/1eHUs, Ky/Ibmueupo8aHus u MUKPOK/IOHA/IbHO20
DA3MHOMCEHUS Ce/IbCKOXO0351LUCMBEeHHbIX KyAbmyp.

XpoMOCOMHasi M TeHHasi WHXeHepus. VICKyCCTBeHHbIM CHHTe3 TeHa U
KoHCcTpyrpoBaHue pekoMbuHaHTHBIX JJHK. Co30aHue mpaHczeHHbIx op2aHu3mos.
HNocTwKeHWss U NEpPCOeKTUBbI  XPOMOCOMHOM W TeHHOM  WH)KEHEepUH.
OKOJIOTUUeCKre U 3TUUecKre MpoOieMbl TeHHOW WHXXeHePUH.

MepuiHcKre 6uoTexHosorHuu. [loctreHoMHasi 1fudpoBast MeauiuHa. TT11P-
JuarHoctuka. MeTabo/IOMHBIM aHa/iv3, TeHOLIEHTPUYEeCKW aHa/lu3 TpoTeoMa
yejioBeKa I OLIeHKU COCTOSIHUS ero 3/0poBbs. Vcriosib30BaHHe CTBOJIOBBIX
KIeToK. TaprerHass Tepanust paka. 3D-OuourkeHepusi [ pa3paboTKu
dbyHIaMeHTaNbHBIX OCHOB MEJUIMHCKUX TEeXHOJOTUM, CO3[aHusl KOMIIEKCHBIX
TKaHell CcoueTaHWeM TeXHOJIOTUH TPEXMEPHOT0 OWONPUHTHMHTA W cKaddoiguHra
[J/1s1 pellieHys 3a/1au NepCoHaIM3UPOBaHHON MeULIVHBI.

Co3ziaHre BEKTOPHBIX BakKIMH C I[e/iblo obecrieueHWs KOMOWHMPOBaHHOM
3aiuTel OT BO30Oyauteneii OPBU, ycTaHOB/IeHHe MOJIEKY/ISIPHBIX MEXaHW3MOB
dbyukumonrpoBanusi PHK-cogepkamyx BHUPYCOB, BBI3BIBAIOIIMX 0CO0O0 OITacHbBIe
3abosieBaHus yesioBeKa v )KUBOTHBIX.

JeMoHCcTpanuu

Tabsuiel U cxembl: «VICmosib30BaHHe MUKPOOPTaHW3MOB B MPOMBIIIIEHHOM
MPOM3BO/CTBe», «KileTouHas uHXeHepus», «['eHHass UHKeHepus».

JlaboparopHasi padoTta «l/I3yueHre 00BeKTOB OMOTEXHOTOTHI».

IIpakTHueckas pabora «IlosyueHre MOOYHOKUC/IBIX TIPOAYKTOBY.

IKckypcuss «buOTexXHONOrusi — BaKHeHWIlasi TPOU3BOAUTENbHAs CuUJa
COBpeMeHHOCTH (Ha 61MoTexHOI0ruuecKoe TIPOM3BO/ICTBO)».

11 K/TACC

Tema 1. 3apoxjeHue U pa3BUTHE 3BOIOIMOHHBIX NpPeJCTaB/IeHUN B
ouosioruu

OBoyoLioHHasgs Teopus Y. [JapBuHa. IIpeArocbiiKM BO3HUKHOBEHUS
JapBuHu3Ma. JK1u3Hb U Hay4uHas fiesiTe/ibHOCTh Y. /lapBUHa.

[BYOKy1Me CUJTBbI 3BOTFOLMA BUZ0B 110 Y. /lapBrHY (BbICOKAasi MHTEHCUBHOCTh
pPa3MHOXKEHHsI OpraHW3MOB, Hac/ie[ICTBeHHasi W3MEeHUMBOCTb, Oopnpba 3a
CYII[eCTBOBAaHUE, eCTeCTBEHHBIN U NCKYCCTBEHHBIN 0TOOD).



Odopmnenrve cuHTeTHYeckor Teopun 3Bomoumu (CTD). HelitpanbHas
Teopusi 9BomoLuu. CoBpeMeHHasi 3BOJIIOLMOHHasi Ouosiorvs.  3HaueHUe
5BOJIFOLJMOHHOW T€OpUU B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU KapTUHbI MHpa.

JeMoHCcTpanuu

[Toptpetel: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
KroBbe, Y. [lapBuH, C. C. YetBepukos, U. U. llImansraysen, k. Xonzeus, . K.
benses.

Tabmuubl u cxembl: «Cucrema >xkuBo mipupogsl (o K. JIuHHero)»,
«JlectHuja >xuBBIX CyllectB (o Jlamapky)», «MexaHusm (HOpMHUpPOBaHUS
npucriocob/ieHnit y pacTeHMM W >KMBOTHBIX (10 Jlamapky)», «Kapra-cxema
MapiipyTa myTeiiectBusi Y. [lapBuHa», «Haxogku Y. [JapBuHa», «®@opmbl 60pbObBI
3a CyljecTBoBaHue», «Ilopogwl ronyb6ei», «MHoroobpasue KyJbTYPHBIX (hopm
KarycTb», «I[1opofibl JOMaIlIHKX XKUBOTHBIX», «CXeMa 00pa30BaHUs HOBBIX BHIOB
(mo Y. [HdapBuHy)», «CxeMa COOTHOIIEHUS [ABWXKYILIAX CWI SBOJIIOLIUMY,
«OCHOBHbIE T0JIO)KeHUs] CUHTETUUeCKOUW TeOPUU IBOJTFOLIN».

Tema 2. MUKPO3BO/IIOLMA U €€ pe3y/ibTaThbl

[TonysnisAuys Kak 3jieMeHTapHasi elMHULIA 3BOJIIOLMU. COBpeMeHHbIe MeTO/Ibl
OLIEHKM TeHeTWYeCcKoro pa3Hoobpasvs W CTPYKTypbl TOMy/siui. V3MeHeHue
reHooHJa TIOMYJ/SILMMA KaK 3JIeMEeHTapHOe SBOJIIOLIMOHHOE SiBJieHWe. 3aKOoH
reHeTHYeckoro paBHoBecus /. Xapau, B. BaiitnOepra.

OneMeHTapHble (AKTOPbI (ABYWIKYI[ME CWJIbI) SBOJIOLMA. MyTallMOHHbIN
rpoiiecc. KoMOuHaTHWBHas W3MEHUYMBOCTh. [Ipeii TeHOB — cCiIydaiiHble
HeHarnpaB/ieHHble UW3MeHeHHWsl 4YacTOT a/jiefied B monyasaiusix. OddekT
ocHoOBaTesisl. O¢gekm OymbLiouHo20 20pablwKa. CHUdCeHUe 2eHemu4ecKoz2o
pasHoobpasus: npuuuHbl u cnedcmeus. IlposieneHue 3gpgexkma Opelicha 2eHo8 6
bonbwiux U Manblx nonyasyusx. Mwrpatmu.  V3onsims  MOMYJISLU:
reorpaduryeckas (IpocTpaHCTBeHHasi), Oroioruueckasi (perpoyKTHBHasi).

EctecTBeHHBIM 0TOOpD — HarpaB/siomuid  (akTop 3BoyOLMU.  DPopMbI
eCTeCTBEHHOTO  0TOOpa:  ABWXKYIIUM, CTaOWIM3UDYIOLUM,  pa3pbIBaroLuil
(au3pynTuBHbIi). [TonoBoit oT6op. BO3HUKHOBeHME U 3BOJIIOLMS COLIMA/IBHOTO
TOBe/IeHHs] )KUBOTHBIX.

[Tpucrioco6/eHHOCTL ~ OPraHU3MOB  KakK  pe3yabTaT  MHUKPO3BOJIIOLIUM.
BO3HUKHOBeHHEe  TPUCIIOCOO/IeHUM y  opraHusMoB.  Apomopdo3bl U
uaroazanTatyd. [IpuMmepsl npucrocoOieHni y opraHu3MoB: MopQooruuecKue,
dusnonornueckve,  OuoxuMuueckue,  TioBeJeHuUeckue.  OTHOCUTEBHOCTD
TIpUCIIoco6/1IeHHOCTU OPTaHK3MOB.

Buzg, ero kpurepud U CTPyKTypa. Bugoobpa3oBaHue Kak pe3y/bTaT
MUKDO3BOIOIMU. V30/sUsi — KarodyeBoi (aktop BupooOpa3zoBanus. Ilytu u
CI1oCco0bl BHZI000pa30BaHus: ajionaTpuueckoe (reorpaduueckoe),
CUMIIaTpUUecKoe  (3KOJOTUYecKoe), «MTHOBEHHOe»  (TIO/IUTIJIONAU3aI[Hs,
rubpuau3anys). JuTelbHOCTh 3BOIOI[MOHHBIX TIPOI[ECCOB.

MexaHn3Mbl (OPMUPOBaHMs OMOIOTHYEeCKOT0 pa3HOo00pasus.



Posib  9BOMIOLIMOHHOM OWoONOrMM B pa3paboTKe HaydHbIX MeETOZOB
coxpaHeHUs1 6rMopa3HO0bOpa3usi. MUKPO3BOJIOLIMS ¥ KOJBOJIIOLIUS MTapa3uTOB U UX
x03s51eB. MexaHn3Mbl (POPMUPOBaHUSI YCTOMUMBOCTA K aHTUOMOTUKAM U CIIOCOOBI
60pbOBI C Hel.

JleMoHCcTpanuu

[Toptpetsr: C. C. YeTBepuKOB, J. Mawup.

Tabmuiel U cxembl: «MyTal[MOHHasE W3MEHUMBOCTB», «Ilomy/isiroHHasT
CTPYKTypa BHufia», «CxeMa MposiBjieHust 3aKoHa Xapau—BaiinOepra», «/Brxyimye
CWIBbl 3BOJIIOLIUN», «JKOJIOTUUeCKasi U301 TOMYJISALUA CeBaHCKOM (hopenn»,
«[eorpacdviueckasi HW30MSALUS  JIMCTBEHHUI]BI CHUOWPCKONW W JIMCTBEHHUILIBI
JIaypCcKoii», «I1omyiAioHHbIe BOTHBI UMC/IEHHOCTH XUIITHUKOB U YKepPTB», «Cxema
JNENCTBUS eCTeCTBEHHOr0 oTOopa», «®PopMbl 0OOpbOBI 3a CYII[ECTBOBAaHHE»,
«IHpycTpUanbHbld MeslaHu3M», «2KrBble McKonaemble», «[IoKpoBUTeNbCTBEeHHAs
OKpacka JKUBOTHBIX», «[Ipeaympekaaroriast OKpacka JKUBOTHBIX»,
«®Pu3nosornueckre ajanTtaiun», «IIpucrocobieHHOCTh OpraHu3MOB MW eé
OTHOCHUTE/IbHOCTb», «KpuTepuu Bupa», «Buabl-aBoMHUKW», «CTpyKTypa BUZA B
npupoje», «Crocobbl BH000pa3oBaHust», «['eorpaduueckoe BHI000pa3oBaHMe
TPEX BUJIOB JIaH[bIlIel», «IJKOJOruUyeckoe BU000pa30BaHUe BUOB CHHUI[Y,
«[Tonmumuionzp! pacTeHuit», «KarmycTHO-peeuHbIid THOPH.

Ob6opyzaoBaHue: repbapuu pacTeHUM, KOJIJIEKI[UM HaCEKOMBIX, uyuesia MTUL] U
3Bepeil C TpUMepaMHd pa3/IMUHBIX TIPUCIIOCOO/IeHU, uydesia TTHI] U 3Bepeid
pasHbIX BWJIOB, Tepbapuu pacTeHWi OJWM3KKUX BHAOB, 00pa30BaBIIMXCS
pa3TMYHBIMU CITIOCOHaMM.

JlaboparopHasi pa0ora «BbisiBjieHHe W3MEHUMBOCTU y o0cobeil 0oJHOTO
BU/Ia».

JlaboparopHast pabora  «[IpucriocobseHuss  OpraHusMOB W  UX
OTHOCUTE/TbHAsI 11e/1ec000pa3HOCTb».

JlaGopaTopHass pabora «CpaBHeHHe BHJOB 10 MOP(HOIOTHUECKOMY
KPUTEPHUIO».

Tema 3. Makpo03B0/1I0LiUA U eé pe3y/IbTaThbl

MeToapl U3yueHMs] MakKpO3BOIOLMHU. [lajeoHTO/OrMUeCKUe  MeTO/bl
v3yueHusi sBosoluu. Ilepexoanble ¢GopMbl U duUIOreHeTHUYECKHUe — PSifibl
OpraHM3MOB.

buoreorpaduyeckue MeTofbpl u3yueHusi 3BomoLuHU. CpaBHeHWe GOpbl U
dayHbl MaTepuKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emmu. Bupbi-
9H/IEMUKU U PEJTUKTHI.

OMOpHO/IOTHUYECKHe M CPaBHUTETBHO-MOP(hOIOTUUeCKre MeTObl U3yueHUs
3BOJIIOLIMK. ['eHeTHUeCcKrWe MeXaHW3Mbl 3BOJIIOI[MM OHTOTE€He3a W TIOSIBJIEHHS
JBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHbIE ¥ AHAJOTHYHbIE  OpTraHbl.
PyavMeHTapHble ~ OpraHbl M aTaBu3Mbl.  MoJieKy/IsipHO-TeHeTUueCcKue,
buoxyuMuueckie U MaTeMaThyeckKhe  MeTO[bl  W3y4YeHUs  IBOJIOLIMU.
['omosiornuHbie reHbl. COBpeMeHHble MeTOAbl MOCTPOeHUsT (PUIOTreHeTHYeCKUX
JepeBbeB.



XpOMOCOMHbBIE MyTallMy Y 3BOJIFOLIUS TEHOMOB.

OO1re 3aKOHOMEpPHOCTH (TpaBw/ia) 3BOJIIOLMM. [IpuHyun cmeHbl yHKYULl.
HeoOpaTuMoCTh 3BO/MIOLMU. AJlaNTHBHAs pajuaius. HepaBHOMepPHOCTb TEeMITOB
5BOJTFOLIUU.

JleMoHCcTpanuu

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, . Mrosep, 3. I'ekkesib.

Tabmuubl U cxeMbl: «®UIOTeHeTUUECKUN Psif JIOLIAAN», «APXeONTEePUKC»,
«3Bepo3yObie  siepbl»,  «Creronedanbi»,  «PunHmoputb»,  «CeMeHHbIe
MaropoTHUKW», «buoreorpaguueckre 30HbI 3eMan», «/lpeii KOHTUHEHTOBY,
«PenukTtbl», «HauanbHble cTaguyd 3MOPUOHA/NLHOTO DPA3BUTUS TMO3BOHOUHBIX
JKUBOTHBIX», «['OMO/IOrMYHBIE U  aHa/JIOTMYyHble OpraHbl», «PyaAUMeHTHI»,
«ATaBU3Mbl», «XPOMOCOMHbIe HabOpbl UYesOoBeKa W INMMIIaH3e», «['/1aBHbIE
HaTpaBJIeHUs IBOJTIOLN», «O0II[He 3aKOHOMEPHOCTH IBOJIIOLIAN.

Ob6opyznoBaHue: KOJIJIEKI[MH, Tepbapuu, MYJISHKM HCKOTIaeMbIX OCTaTKOB
OpPraHMW3MOB, MYJ/ISDKM TOMOJIOTUUHBIX, aHA/IOTUUHBIX, PYAUMEHTApHbIX OPraHOB U
aTaBU3MOB, KOJIJIEKI[UHA HACEKOMBIX.

Tema 4. IIpoucxoxpaeHue u pasBuTHe JXKU3HHU Ha 3emiie

HayuHble TUIIOTe3bI TIPOMCXOXKAEHHs >KU3HM Ha 3emse. AOuWoreHe3 u
naHcrepmusi. [JoHayuHble TIpe/iCTaB/IeHUs] O 3aPO’K/IEeHUU >KU3HU (KpeaLldOHU3M).
['MnoTe3a MOCTOSAHHOTO CaM03apOXKJeHHUs )KU3HU U eé OrpoBep>KeHue ornbitamu .
Penu, JI. Ciannanriany, JI. ITactepa. [TporcxoxaeHue >KU3HU U aCTPOOMOJIOTHSI.

OcHOBHBIE STarnbl HeopraHu4ecKou 3BOJIKOLUH. [1nanetapHas
(reosiornyeckasi) 9BOMIOLMS. XUMUUecKass 23BOJOLMsA. AOWOTeHHbI CUHTe3
OpraHvueckux BeljecTB U3 HeopraHudeckux. OrmbiT C. Mwuwwiepa u I'. FOpu.
OOpa3oBaHue T10MMMEpPOB W3 MoOHOMepoB. KoallepBatHas rumorte3a A. .
OnapuHa, TUnoTe3a rnepBu4yHoro 0ysnboHa K. XosjeiiHa, reHeTUUeCKasi TUIoTe3a
I'. Ménnepa. Pubosumel (T. Uek) u rumorte3a «mupa PHK» VY. TI'unbGepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TIPOTOK/IeTKU.

Wctopuss 3emsmt U MeToZbl eé wusyuyeHus. lICckomaeMble OpraHuyeckue
octaTkd. ['eoxpoHosiorusi u e€ MetTofpl. OTHOCUTeNbHass U abCOMHOTHas
reoxpoHosiorus. ['eoxpoHosiornyeckas IiKasa: 30Hbl, 3pbl, [IEPUO/BbI, STIOXU.

HavanbHble 3Tanbl opraHvyeckon 3BomoLud. [losiBieHMe U 3BOJOLUS
TepBbIX KJ/IeTOK. DBOIOLMS MeTabosv3Ma. BO3HMKHOBeHHE TIepBLIX KOCHUCTEM.
CoBpeMeHHble MUKPOOHbIE OMOTIIEHKU KaK aHajIor TMepBbIX Ha 3eMsie COOOIIecTB.
CrtpomaronuTtel. [IpoKapuOTHI ¥ 3yKapyOThI.

[TpoucxoyxaeHre 3yKapuoT (cuMOuoreHes). BOMIOLIMOHHOE TIPOUCXOKAEHUEe
BUpPYCOB. IIpoucxoxgeHrve MHOIOK/JIETOUHBIX OpraHusMoB. DBo3HUKHOBeHUe
OCHOBHBIX FPYNI MHOTOKJIETOUHBIX OPraHW3MOB.

OCHOBHBIe 3Tarbl 3BOJOLMUA BbICIIMX pacTeHuil. OCHOBHbIe apOMODP(O3bI
pactennid. Beixom pactennit Ha cymy. [losiBnieHWe CHOpPOBBIX pacTeHUM U
3aBoeBaHWe wuMH cymu. CemeHHble pacTeHus. [IpoMcxXoXK[eHre LBETKOBBIX
pacTeHuu.



OCHOBHBIE 3Tarbl 5BOJIIOLMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bI
JKUBOTHBbIX. BeHjckast (ayHa. KeMOpuiickuii B3pbIB — MOsIBJieHME COBPeMeHHbIX
TUMOB. [lepBbie XOp/OBbIe KUBOTHBIe. 2KH3Hb B BOZie. DBOJIIOLIMSI TIO3BOHOUHBIX.
[Tpoucxoxzaenve ambubuii v penTwiui. IIpoucxoxaeHHe MIIEKONUTAOIUX U
ntvll. [IpuHUMn KmrodeBoro apomopdosa. OcBoeHue 0eCrio3BOHOYHBIMH U
M03BOHOYHBIMU JKUBOTHBIMM CYIIIH.

Pa3Butrie Xu3HM Ha 3emse 1O 3paM M MepuojaM: apxel, MpPOTepO30i,
rajieo3oi, Me3030M, KaiHO30i. OOljasi  xapakTepucTHKa KjiuMaTta W
reojioruueckux mpoteccoB. [losiBeHre ¥ paclBeT XapaKTepHbIX OPraHM3MOB.
Yrneobpa3zoBaHue: ero yCJIOBUS U BAMSIHYE Ha ra30BbIiii COCTaB aTMOC(hephI.

MaccoBble BbIMHUPAHUS — 3KOJOTMUeCKWe KPU3WChI Mpouuioro. [IpuunHbl U
C/IeICTBUSI MaCCOBbIX BbIMHUpaHUU. COBPEMEHHBIM 35KOJ0THUUECKUH KPU3UC, ero
ocoberHocty. I[TpobieMa coxpaHeHust OMopa3HO00pa3us Ha 3eMiie.

CoBpeMeHHasi CHMCTeMa OpraHM4eckoro mupa. [IpuHIUIBI KaacCU(pUKALUU
opraHu3MoB. OCHOBHbIE CCTeMaTUUeCcKue TPYTIbl OPraHu3MOB.

JeMoHCcTpanuu

[Toptpetsr: ®. Penu, JI. Cnamnanuanuy, JI. Ilacrep, . 1. Meunukos, A. .
OmnapuH, k. XongenH, ['. Ménnep, C. Munnep, I'. FOpwu.

Tabmuipbl u cxembl: «CxeMa orbiTa ®@. Penn», «Cxema ombita JI. TTactepa o
W3YUEeHUI0 CaMO3aposKaeHus »XusHu», «Cxema ormbita C. Mumiiepa, I'. FOpwu»,
«JTanbkl  HEOPraHWYeCKOW  3BOMIOIMN»,  «['eoXpoHONOruyeckas  IIKaia»,
«HauanbHble 3Tamnbl OpraHAYecKou 3BOMIOLMN», «CxemMa oOpa3oBaHUsl 3yKapyOT
nyTém cumbuoreHesa», «Cucrema >XKUBOM Mpupofbl», «CTpoeHre BUpPYycCa»,
«Apomopdo3bl  pacTeHui», «PuUHMOPUTBI», «OQHOKIETOUHbIE BOJOPOC/IN»,
«MHOrokseTouHble BOAOpoC/In», «Mxu», «llamopoTHUKN», «l'0J0CEMEeHHbIe
pacteHusi», «OpraHbl 1[BeTKOBBIX pacTeHUil», «(CxemMa pa3BUTHS >KUBOTHOTO
MHpa», «ApomMopdh03bl >KHBOTHBIX», «lIpocTefiiiie», «KUIIEUHOIIO/MOCTHBIEY,
«[1nockue yepBU», «YeHucToHOTHe», «PbI10BI», «3eMHOBOZIHbIE,
«[Ipecmbikaroiyecsi», «lItuupl», «Mnekonuraroiue», «Pa3BuTue XU3HU B
apXenCKou 3pe», «Pa3BUTHe KW3HU B MPOTEPO30KCKOU 3pe», «Pa3BUTHe XU3HU B
TajIe030UCKOM 3pe», «Pa3BuTHe XKU3HU B Me3030UCKOM 5pe», «Pa3BuTHe KU3HU B
KaliHO30MCKOM 3pe», «CoBpeMeHHasi CUCTeMa OPraHUueCcKOro MUpa».

O6opynoBaHue: repbapuy pacTeHWN pa3MUHBIX OT/EJIOB, KOJUIEKI[UU
HaCeKOMBIX, BJlaKHbIe MperapaThbl )KUBOTHbBIX, PAKOBUHBI MOJIIFOCKOB, KOJI/IEKLIUN
WIJIOKOXKUX, CKeleTbl TI03BOHOYHBIX JKMBOTHBIX, uydeja NOTULl U 3Bepeu,
KOJJIEKLIMA OKaMeHesIOCTel, TOJe3HbIX HWCKOMaeMblX, MY/SDKA OpraHu4ecKux
OCTaTKOB OPraHU3MOB.

BupryanbHaa J1a0oparopHasa paGora «MojenpoBaHie — OITbITOB
Muwuinepa—HOpu o n3yueHWI0 aOMOTeHHOTO CHHTe3a OpraHuUeCKUX COoeJMHeHUN B
TIepBUYHOM aTMocdepe».

JlabopaTropHasi pabora «V3yueHue U OIMCAaHWE MCKOMAEMbBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB».



IIpakTnueckas pabora «V3yuyeHue ocobGeHHOCTell CTpOeHUs] pacTeHW
pa3sHbIX OTZE/IOB».

IMpakTuueckas padora «/3yueHrue 0coOO€HHOCTEM CTPOEHHs IMO3BOHOUYHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxeHue uejioBeKa — aHTPOIIOreHe3

Pa3genbl ¥ 3aia4 aHTPOIIOI0TUU. MeTOo/Ibl aHTPOMOJIOTUH.

CraHOB/IeHMe TIpe/CTaB/IeHUA O TPOMCXOKJEHUU 4YesioBeKa. PelnruosHele
B033peHus. CoBpeMeHHbIe HayuHble TeOPUH.

CXO0[ICTBO yesioBeKa C KUBOTHbIMU. CHCTeMaThuecKoe IoJI0KeHre YeoBeKa.
CBuzeTenbCcTBa  CXOACTBA  YejioOBeKA C  JKABOTHBIMU:  CPAaBHHUTEJIbHO-
Mopdoioruueckue, 9MOpPHOIOrHUeCKHe, (hU3M0JI0r0-0MOXUMHYeCKYe,
rnoBesieHUeckre. OTaMuMs yesioBeKa OT XKUBOTHBIX. [IpsIMOXOKeHre U KOMILIEKC
CBSI3aHHBIX C HUM MpU3HAKOB. Pa3BuTHe r0/IOBHOTO MO3ra MU BTOPOUW CUTHAJIbHOM
CUCTEMBI.

MBwxyiue cuibl (hakTophl) aHTpOMOreHe3a: OMoOruYeckue, COIfaibHbIe.
CooTHollieHre 61OOTUUeCKHUX U COIMA/IbHBIX ()aKTOPOB B aHTPOTIOTeHe3e.

OcHOBHbIe CTafiud aHTpoOITIOTeHe3a. PaHHMe uenoBekooOpa3Hbie 00e3bsHbBI
(TIPOKOHCYJIbI) ¥ paHHUE TTIOHTH/IBI — OOIIHMe MpeKU uel0BeKo0oOpa3HbIX 00e3bsH 1
Mofer. ABCTPa/IONIUTEKU — JBYHOTHe TIpeJKu JitoZen. UemoBeK ymerbli, TiepBble
W3rOTOBJIEHUS] OpPyAuM TpyJa. UesioBeK NMpsIMOXOASILWU YU MEPBbIA BBIXOZ, JHOJeun
3a mpegenbl Adpuku. UYenoek reljensOeprckuii  — o0 mpeaok
HeaH/|epTa/IbCKOr0 YesioBeKa M uejioBeKa pasyMHoro. YenoBek HeaH[epTaabCKUW
KaK BH/J, JIFO[Ed XOJ0JHOro KiaumaTa. YenoBeK pa3yMHbI COBPEMEHHOIO TWIIA,
JIEHWCOBCKUM 4YeJIOBEK, OCBOEHHEe KOHTHHEHTOB 3a nmpeenamMu Adpuku.
[TaneoreHeTrKa U rajeoreHOMUKa.

OBOMIOIMS COBPEMEHHOTr0 uesioBeka. EcTecTBeHHbIN OTOOp B TMOMYJISIIUSX
yesioBeKa. MyTal[MOHHBIM TporjecC U moauMop@usM. [lomy/sijMoHHbIE BOJHBI,
Jipei¢ reHoB, Murpauus U «3PQeKT ocHOBaTesss» B MOMYJ/ISLUAX COBPEMEHHOIO
yesioBeKa.

YenoBeueckre pacel. [loHsitne o pace. bonbmme packl: eBponeonjHast
(eBpasuiicKasi),  aBCTpajOo-HerpoujHasi  (9KBaTOpuasabHas),  MOHTOJIOMHAs
(asmaTcko-amepukaHCcKas). BpemMs W MyTu paccesieHdst 4esiOBeKa IO ILJIaHeTe.
EnvHCTBO  4esoBeuecknx  pac. HayuHasg  HeCOCTOATeNBHOCTb — pacu3Ma.
[pucnocobeHHOCT, YesioBeKa K Pa3HbIM  YCIOBUSIM OKDY’Karollleid Cpejibl.
BnusiHve reorpaduueckoil cpeibl U Apeiipa TeHOB Ha MOpPQOJIOTUIO U
(h13UM0JIOTHIO UeioBeKa.

MeXIucIuryiiHapHble  MeTOAbl B ¢u3ndueckor  (6HoIoruuecKoit)
aHTPOIOJIOTUM.  DBOJIIOLIMOHHAsE ~ aHTPOIOJIOTMSI U TaJle0aHTPOIIO/IOTUs
yesiOBeuUeCKUX MOMy/siui. buocolyanbHble KWcCC/ieoBaHUsl NPUPO/JbI ueoBekKa.
VW ccnenoBaHre KO3BOMIOLMK OMOIOTHYECKOTO 1 COLIMATBLHOTO B UesIOBeKe.

JeMoHCcTpanuu

[Toptpetsl: Y. lapBuH, JI. JTuku, A. . Porunckuu, M. M. I"'epacumos.



Tabsuipl U cxembl: «MeTO/bl aHTPOIIOJIOTUN», «['0JIOBHOM MO3T UesioBeKa»,
«YenoBekooOpa3Hble 00e3bsiHbI», «CKejleT 4Ye/ioBeKa U CKeJleT IIWMIIaH3e»,
«PyauMeHTBI U aTaBU3MbI», «/IBUKYIIjMe CU/Ibl aHTPOIIOreHe3a», « DBO/IIOLMOHHOe
JIpeBO  uejioBeKa», «ABCTpa/sionurek», «YemoBek yMmesblii», «YemoBek
MPSIMOXOASIIUIN», «/leHucoBCcKul uenoBek» «HeaHgepTanblibl», «KpoMaHbOHIIBI»,
«IIpenxu yenoBeka», «ITarlbl 3BOJIOLIMU YeI0BeKa», «Pachkl uesoBeKkar.

O6opyoBaHMe: MYJISDKM ~ OKaMeHesoCTel, Tpe[MEeTOB  MaTepyabHOM
Ky/JbTypbl TpPeAKOB UejoBeKa, pernpoAyKuuu (¢ororpagumu) KapTUH C
MU(POIOTUUECKUMU U OUOIeMCKUMY  CIOJKeTaMU TIPOUCXOXK/IEHHUsT UesloBeKa,
(poTorpayy HaXOOK UCKOIIaeMbIX OCTaTKOB YeJIOBeKa, CKeJleT YeJoBeKa, MOJieslb
yeperia veji0OBeKa U Yepera ILIMMIIaH3e, MOZe/lb KUCTU YejoBeKa U KUCTU
LIMMI1aH3e, MO e/l Topca IpeJKOB YesloBeKa.

JlaGopaTopHass pabora «/3yueHue ocobOeHHOCTel CTpOeHUsI CKejieTa
YyesI0BeKa, CBSI3aHHBIX C MPAMOXO0XKIEHUEM.

IIpakTHueckas padora «/I3yueHre 3K0/IOTHUECKUX afjanTalliid yesioBeKa.

Tema 6. JKo/iorMss — HayKa O B3aMMOOTHOIUEHUAX OPraHM3MOB H
Ha/I0PraHM3MEeHHbIX CHCTeM C OKPY)Kalolier cpeaou

3apokzieHre U pa3BUTHe 3Koioruu B TpyAax A. ['ymbonbara, K. ®. Pybe,
H. A. CeBepioBa, JO. I'ekkesnsa, A. Tenciu, B. H. CykauéBa. Pa3zenbl u 3amauu
5K0J10rvU. CBS3b 3K0JIOTMU C APYTMMU HayKaMU.

MeTtoabl 3kosioruu. IlosieBble HabO/OAeHUs. DKCIIEPUMEHTBI B IKOJIOTHH:
NpUpo/iHble W JlabopaTopHble. MojenupoBaHue B 3KOJIOTUA. MOHUTOPUHT
OKpY»Katollleli cpe/ibl: JTOKa/IbHbIN, periOHa/IbHbBIN 1 TJI00a/IbHBIH.

3HaueHrWe SKOJOTMYECKWX 3HaHWW [ 4YesioBeKa. JKOJIOrMYecKoe
MHPOBO33pEHMEe KaK OCHOBAa CBs3€M YejoBeuecTBa C MpUpojor. PopMHpOBaHue
5KOJIOTMYECKOU KYJIbTYPbI M 5KOJIOTUYECKOM TPaMOTHOCTH HacCe/IeHUsI.

JeMoHCcTpanuu

[Moptpetsl: A. T'ymbonbar, K. @. Pynase, H. A. CeBep1ioB, O. I'ekkenb, A.
Tencmu, B. H. Cykaués.

Tabmuupbl U cxembl: «Pasfenbl 3KogoruM», «MeTofbl 3Koaorun», «Cxema
MOHMUTOPHHIA OKPY>KaroLer Cpeibl».

JIabopaTopHas padora «3yuenue MeTO/0B 9KOJIOTUUeCKUX
HCCeJOBaHUM».

Tema 7. OpraHu3mMsl 4 cpejja 00MTaHUA

OKonoruyeckre (hakTopbl U 3aKOHOMEPHOCTU Ux felcTBus. Knaccudukanys
9K0JIOTUUYEeCKUX (aKTOpOB: abruoTuueckre, OuoTryeckue, aHTporioreHHble. O01IMe
3aKOHOMEPHOCTU JeMCTBUSI 3KoJjioruueckux ¢akropos. IIpaBuno munumyma (K.
Inpenrens, FO. JIubux). TosiepaHTHOCTh. OBPUOHMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBI.

Abuornueckue ¢aktopel. CBeT Kak 3Kosiornuueckuid ¢akrop. [leiicTBue
Pa3HbIX yYaCTKOB COJTHEYHOTO CITEKTPAa Ha OpPraHM3Mbl. JKOJIOTUYECKHe TPYMIIbI
pacTeHW U >KUBOTHBIX II0 OTHOLIEHWIO K cCBeTy. CHrHajgbHas pO/b CBeTa.
DOoTOINepruor3M.



Temnepatypa Kak 3Kojoruueckuii (akrop. [lelicTBUe TeMriiepaTypbl Ha
opraHusMbl. [IoMKHUIOTepMHbBIE U TOMOWOTEPMHbBIE OpPraHW3Mbl. DBPUTEPMHbIE U
CTeHOTepMHbIe OPTaHU3MBI.

BnakHOCTh Kak 3Kosiornyeckuii ¢akrtop. IlpucrocobneHuss pacTeHuil K
Mo/iiep)KaHuio BogHoro OasaHca. Kiaccudukaiiys pacTeHHM T0 OTHOIIEHUIO K
Bozie. [TpucriocobeHnst )KUBOTHBIX K M3MEHEHHUIO BOJHOTO peXkKuMa.

Cpeabl 00WTaHUSI OpraHWU3MOB: BOZHAs, HA3eMHO-BO3/YIITHasi, TTOUBEHHas,
rlyOMHHAs ~ TIOATIOUBEHHas,  BHyTpHUOpraHu3MeHHas.  DU3MKO-XUMHUeCKHe
0cobeHHOCTH cpeJ obOWTaHUS OpraHWU3MOB. IIpucriocoOneHUss OpPraHM3MOB K
JKW3HU B pa3HbIX Cpejlax.

buonornueckve putMbl. BHelllHWe ¥ BHYTpeHHUWe pPUTMbl. CyTOUHble U
roJuuHble PUTMBL. [IpHCrIoco6/IeHHOCTh OPraHU3MOB K Ce30HHBIM H3MeHeHHsIM
YCJIOBUM XKU3HMU.

JKusHeHHble (QopMbl oOpraHusMoB. [loHsiThe O JKU3HEHHOUW (QopMe.
JKu3zHeHHbIe (JOPMbI paCTeHUM: [lepeBbsl, KyCTaDHUKU, KyCTaDHUYKH, MHOTOJIETHHE
TPaBbl, OJHONeTHHEe TpaBbl. JKW3HEeHHble (OPMBI JKUBOTHBIX: TUPOOMOHTHI,
reoOMOHTHI, a3p0OMOHTEL. OCOOEHHOCTH CTPOeHUs U 0Opa3a KU3HHU.

buotnueckrie  QakTopel.  Buabl = OMOTHYECKHMX  B3aWMOJENCTBUM:
KOHKYDeHLIYsl, XUIIIHAYeCTBO, ciM61o3 u ero ¢opmbl. [lapa3utusm, Koorepaius,
MYTyaiu3M, KOMMeHcau3M (KBapTUPaHTCTBO, Hax/ieOHUuUecTBO). HeTpoduueckre
B3aUMOZIEMCTBUSL  (Tomuueckue,  dopuueckue, dabpuueckue).  3HaueHUe
OUOTMUeCKUX B3aUMOJENCTBUM [/Is1 CYI[eCTBOBAaHWS OpraHM3MOB B cCpefe
obuTanus. [IpUHLIUIT KOHKYPEHTHOTO UCK/TFOUeHUsl.

JleMoHCTpanuu

Tabmuibl U cXeMbl: «3JKomorudyeckvue ¢akropbl», «CBeTOBOH CITEKTp»,
«DKOJIOTMYeCKHe T'PYIIIbI )KUBOTHBIX 10 OTHOIIIEHUIO K CBETY», «TeroKpOBHBIE
JKUBOTHBIE», «XOJ0/[HOKPOBHbIE >XUBOTHBIe», «®PU3MONIOrHUecKre aanTaluu
JKUBOTHBIX», «Cpefibl 00uTaHUSI OpraHu3MoB», «buosornueckre pUTMBbI»,
«Ku3HeHHele  ¢GopMbl  pacTeHMM», <« Ku3HeHHble  (OPMBI  KMBOTHBIX»,
«DKOCHCTeMA IITUPOKOMCTBEHHOTO Jieca», «DKOCUCTeMa XBOWHOTO jieca», «llemm
MMUTaHUS», «XUIHAUECTBO», «[lapasutusm», «KoHkypeHms», «CuMOH03»,
«KomMeHcanusm».

Ob6opyznoBaHue: repbapuu pacTeHWM U KUBOTHBIX, TPHUCTIOCOOJEHHBIX K
BJIMSTHUIO Ppa3/IMUHbIX 3KOJIOTHYeCKUX (aKTOpOB, Tepbapuy CBeTO/MOOUBBIX,
TeHe/I0OMBBIX Y TeHeBBIHOC/IMBLIX PAacTeHUM, CBETOIOOMBBIE, TeHe/N00HBbIe U
TeHEBLIHOC/IMBbIe KOMHATHbIE pacTeHus], repbapuu U KOJIEKIUN TeTUIoM0OUBbIX,
3MMOCTOWKHNX, MOPO30yCTOMUMBBIX pacTeHHWM, uyuesa ITHI] U 3Bepel, repbapuu
pacTeHUM, OTHOCSIIMXCS K rurpoduram, Kcepodutam, me3oduTaM, KOMHATHbIe
pacTeHHsl JJaHHBIX TPYMM, KOJIJIEKI[UH XKMUBOTHBIX, 0OUTAIOIMX B Pa3HBIX Cpejax,
repbapuy U KOJJIEKLMM pacTeHWA ¢ J>KMBOTHBIX, 00/afiafoluX uepTaMu
MIPUCITOCO0/IEHHOCTH K CEe30HHBIM H3MEHEHHsIM YCJIOBHHM >KU3HH, repbapuu u
KOJUIeKL[UM PAacTeHWM W >KUBOTHBIX Pa3/IMUHBIX >KM3HEHHbIX (OpM, KOJIIEeKLUA
JKUBOTHBIX, yUaCTBYIOIIUX B PA3/IMYHBIX OMOTUUECKUX B3aUMOJEUCTBUSIX.



JlabopaTropHast pabora «BbIsBIeHHe TIPUCTIOCOONEHUM OpraHU3MOB K
BJ/IUSIHUIO CBETa».

JlabopaTropHasi pabora «BbIsBIeHHe TIPUCTIOCOOMEHUM OpraHu3MOB K
BJIUSTHUIO TeMIIepaTypbD».

JTabopaTopHass paGora «AHAaTOMHUECKHE OCOOEHHOCTH PACTeHMH U3
Pa3HBIX MECT OOUTAHUS».

Tema 8. Ikosi0rus BU/I0B M NOMY/ISALIUA

JKOJIOThUUeCKUe XapakTepUCTUKU  TIOMYJIALUU. [Tonynsaumss  Kak
buonornueckass cuctema. Posib HEOHOPOAHOCTH Cpejibl, (pu3nuecknux 6apbLepoB U
0cobeHHOCTel OMOJIOTHHU BUIOB B (hOPMHUPOBAHWM TIPOCTPAHCTBEHHOW CTPYKTYPbI
nonyasiuid. OCHOBHBbIE TIOKa3aTeau TMOMYJSIUA: UYUCJIEHHOCThb, TIJIOTHOCTb,
BO3paCTHasi U TII0JI0OBasi CTPYKTypa, POXKAAeMOCTb, IIPUPOCT, TeMIl POCTa,
CMepTHOCTb, MUTPALIUSI.

OKoJioruueckass CTpyKTypa mnonyysnuu. OLieHKa YUCIeHHOCTH TOMYJISILUH.
[vHaMUKa TOMysiUMA U eé peryasgusa. buoTuueckyii mOTeHLMan MOMYJISLIAN.
MopenupoBanue JUHaMUKHU MO/ ISILUUA. KprBble pocTa YMC/I€eHHOCTH TOMYJISILUH.
KpuBble BbDKMBaHUS. Peryssilivs UYWUCIEHHOCTU TMOMYJISALUA: poJyib (PAaKTOPOB,
3aBUCALLMX Y He 3aBUCSIIUX OT IVIOTHOCTU. DKOJIOTUUEeCKHe CTpaTeruyd BUAOB (T- U
K-cTpaTerun).

[Torsitue 006 3KOMOrMUecKouW HuIle BHaa. MecroobuTaHue. MHoromepHast
MoJie/ib  SKosiornueckor Huiy bk, XaTtuMHCOHa. Pa3mepbl 3KOI0rMYecKou
HuLuW. [ToTeHIManbHas ¥ peaM30BaHHasA HULLIN.

Bup kak cucrema mnonynsiyid. Apeanbl BUOB. Buabl M UX >KU3HEHHbIE
CTpaTeruu. JK0JIOTUUeCKHe SKBUBA/IEHTHI.

3aKOHOMEPHOCTH TOBeZIeHWsI W MUrpalui >KUBOTHBIX. buosiornueckue
MHBA3WHU Uy>KepOJHbIX BU/IOB.

JleMoHCcTpanuu

[Toptper: . Y. XaTunHCOH.

Tabmuiel U CXeMbl: «OJKOJOTMUECKWe XapaKTePUCTUKH  TIOMYJISLIN»,
«IIpocTpaHCTBeHHast  CTPYKTypa  MOMyJ/siuuu»,  «Bo3pacTHble  MUpamMu/ibl
nonyaaqun», «CKOpPOCTb  3acejieHHWs TIOBEPXHOCTH  3eMJId  Pas3/IMuHbIMU
opraHusMamu», «Mogenb 3kosioruueckor Hum k. . XaTunHCOHa».

Ob6opyzaoBaHue: repbapry pacTeHUH, KOJITIEKIUH )KUBOTHBIX.

JlaboparopHast pabora «lIpucrnocoOmeHuss cemMsiH  pacTeHUd K
paccesieHur».

TemMa 9. DK0/10rug C000IeCTB. JKO/IOrHYecKHe CHCTEeMBI.

CoobmiectBa opraHu3MoB. buoljeHo3 U ero ctpykrypa. CBsS3u Mexay
opraHvM3mMamu B OHOILIeHO3e.

OKocucteMa Kak OTKpeITast cucteMa (A. k. TeHcin). DyHKUIMOHA/IBHbBIE
6/I0KM OpraHu3MOB B JKOCHCTeMe: TIPOAYLIEHThI, KOHCYMEHTBI, peAyLeHThI.
Tpodurueckue ypoBHU. Tpodudeckue uernd u ceTd. AbOuoTHueckue O6JI0KU
s5KocucTeM. [TouBbI U Wbl B 3KOCcHCTeMax. KpyroBopoT BelecTB U IOTOK SHepruu
B 5KOCHCTEeMe.



OcHOBHBIE ~ TMOKasaTeaud  JKOCMCTeMbl. buomMacca W MOpOAYKLMS.
OKonoruueckye ripaMu/ibl uuces, 6MoMacchl U SHEPTHUU.

JuHamuka sxkocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HaripaBneHHble 3aKOHOMepHbIe CMeHbI CO0OIIeCcTB — Cykijeccuu. [lepBuuHbIe U
BTODUYHbBIE CYKIIECCMM W WX TPUUMHBI. AHTpOMOreHHble BO3/eHiCTBUS Ha
cykijeccuu. KnumakcHoe coobirjectBo. briopa3Hoobpa3sue U 1MomHOTa KPyroBopoTa
BEII[eCTB — OCHOBA YCTOMUHMBOCTH COOOIIIECTB.

[TpupoaHbIe sKOCHUCTEeMBI. DKOcUCmeMbl 03€p U pek. JKocucmembl Mopell u
OKeaHos. DKocucmembl MyHOp, /1eco8, cmenetl, NYyCMbIHb.

AHTpoOMoreHHble 3KOCUCTEMBI. ATpO3KocucTeMa. ArpoileHo3. Pa3znmiuus
MeXKy aHTPOIIOT'eHHBIMU U TTPUPO/IHBIMU 9KOCUCTEMaMHU.

Ypb6o3kocrctembl. OCHOBHBIE KOMIIOHEHTBI ypOo3kocucTeMm. I'opojckas
(dsopa u (ayHa. CuHaHTpomnu3alysi Tropojckou ¢ayHbl. buosornueckoe u
X035MCTBeHHOE 3HaueHHe arpO3KOCUCTeM U YPOOIKOCUCTEM.

3aKOHOMEepHOCTU (POPMUPOBAHUSI OCHOBHBIX B3aUMO/IeCTBUI OPraHW3MOB B
3KocucTtemax. Posb KackadHo2o spgexkma u e8udos-30ugpukamopos (Karuesbix
8u008) 8 (PyHKYUOHUpOBAHUU 3Kocucmem. [lepeHOC 3HEPrUM U BeILeCTB MEeXAY
CMEXHBIMU 3KOCHCTeMaMU. Y CTOMUMBOCTb OPraHW3MOB, TIOMYJIALIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTeCTBEHHbIX U aHTPOTIOTeHHBIX BO3/1eCTBUIA.

MexaHu3mbl go30elicmeusi 3a2psi3HeHUll  pasHbIX munoe Ha
cyb0peaHU3MeHHOM, OpP2AHU3MEHHOM, NONYASIYUOHHOM U SKOCUCMEMHOM YPOBHSIX,
OCHOBbl ~ 3K0/102UYECKO20  HOPMUPOBAHUSI ~ AHMPONO2EHHO20  8030elicmausi.
MeTo/10/10TMsi MOHUTOPHHTA eCTeCTBEHHBIX M @aHTPOIIOT€HHbIX 3KOCUCTEM.

JeMoHCcTpanuu
[Toptpet: A. [Ix. Tencu.
Tabmupr u  cxembl:  «CTpykTypa  OuolleHO3a»,  «OKocucTeMa

IIMPOKOJIMCTBEHHOTO Jieca», «JDKOCUCTeMa XBOWHOrO Jieca», «PyHKIMOHaAbHbIe
TPYIIIBI OPTAaHU3MOB B 3KOCHCTeMe», «KpyroBOpOT BeI[eCTB B 3KOCHCTEMEY,
«erm nutanus (acTOMIIHASA, AETPUTHAs)», «DKOJIOTUUeCKasi MMpaMu/ia Yrcesn»,
«DKo/Ioruueckasi mipamMu/ia 0MomMacchbl», «IDKOJIOTUUeCKasl THpaMHZia SHEPTUn»,
«Obpa3oBanue 6omnoTa», «IlepBUuHas cyKieccusi», «BoccTaHOB/eHYe jieca Toce
rokapa», «3JKOCHUCTeMa O3epa», «ArpoueHo3», «KpyroBopor BellecTB U TOTOK
SHEepPryu B arpoijeHo3e», «[Ipumepsl ypbo3KOCHUCTEMY.

Ob6opyzaoBaHue: repbapuu pacTeHUM, KOJIJIEKI[UM HaCeKOMBIX, uyuesia MTULl U
3Bepeii, repbapuu Ky/IbTypHBIX U AUKOPACTYIMX paCTeHU, akBapuyM KakK MOJe/b
9KOCUCTEMBI.

IMpakTuyeckas padora «l/3yueHue u ornvcaHve ypb03KOCUCTEMBI».

JlaboparopHast padora «/3yueHue pa3HOOOpa3uss MeNKHUX TIOUBEHHBIX
YJIeHUCTOHOTUX B Pa3HBIX 3KOCHCTEMAax».

OKCKypcHusi «IKCKYpPCHSI B THITUUHBIN OuoreoiieHo3 (B AyOpaBy, Oepe3HsiK,
eJIbHUK, Ha CYXO/I0JIbHBIM WM IIOMMEeHHBIH JTyT, 03€p0, 60/10T0)».

OKCcKypcus «DKCKypCHUsi B arposKocucteMy (Ha Mojie WM B TelJIMUHOEe
XO03SIMCTBO)».



Tema 10. Buocdepa — riiodbaibHas IKocucTeMa

buocthepa — obmierviaHetapHasi 00o/i0uka 3eM/M, T/le CYIeCTBYeT WU
Cyll[eCTBOBaJla »KU3Hb. Pa3BuTue rpejicTaBieHui o 6uocdepe B Tpyzax J. 3rocca.
Yuenue B. 1. BepHazickoro o 6ruocdepe. O6sactu 6nocdepsl 1 eé coctas. JKuBoe
Bell[eCTBO 6uocdepbl U ero GyHKIUU.

3aKOHOMepHOCTH CyljecTBoBaHHS O6uocheprl. OcobeHHOCTH GHOChepbl Kak
r7100a/1bHOM 3KOCHCTeMBI. [InHaMUueckoe paBHOBecue B 6rocdepe. KpyroBopoTsl
BeIlleCTB ¥ OHoreoXuMuueckye IUK/bI (Yyriaepoa, a3oTa). PUTMUYHOCTE SIBJIEHUM
B Ouocdepe.

3oHanmbHOCTh Oumocdeprl. IloHaTtve o OGuome. OCHOBHBbIE OWOMBI CYIIIH:
TYH/Ipa, XBOMHbIE jieca, CMelllaHHbIe U IIIMPOKOMCTBEHHbIe Jieca, CTelu, CaBaHHbI,
MyCTbIHU, TPOMTMYECKHe Jieca, BbICOKOTOphbsl. KnumaT, pacTUTe/IbHbIN U XKUBOTHBIN
MHUD OMOMOB CYIIIH.

CTpyKTypa 1 (DyHKLIUS )KUBBIX CUCTEM, OLleHKa UX peCypCHOro roTeHI[1ana u
brochepHbIX QYHKIHH.

JeMoHCcTpanuu

[Toptpetsr: B. Y. BepHaackuu, 3. 3rocc.

Tabmuipbl 1 cxembl: «I'eocdepsl 3eman», «KpyroBopoT a3oTa B TIPUPOJE»,
«KpyroBopor yrneposa B mnpupoze», «KpyroBopoT KHCIOpOJa B IIPUPOJE»,
«KpyroBopot Boabl B mpupoze», «OcCHOBHble OMOMBI CyIm», «KnuMmaruueckue
nosica 3emn», «TyHapa», «Taura», «CMmellaHHbIM Jjiec», «IIIMpoKoOIMCTBEHHBIM
nec», «Crenb», «CaBaHHa», «IlycTbiHsI», « Tpornuueckuii jiec».

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

Tema 11. YenoBek 1 oOKpykamwias cpeja

OKonoruueckde KpWU3UChl W WX TPUUYMHBL. Bo3zeiicTBue desioBeKa Ha
6uochepy. 3arpsisHeHMe BO3AyIIHOW cpeAbl. OxpaHa Bo3Ayxa. 3arpsi3HeHHe
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. PaspyiieHuve 10uBbl. OXpaHa
TOYBEHHBIX PecypcoB. VI3MeHeHUe KIUMaTa.

AHTpoOMoreHHOe BO3/leliCTBUe Ha PACTUTE/bHBIN U )KUBOTHBIM MuUp. OXpaHa
pPacTUTENILHOTO M XUBOTHOTO Mupa. OCHOBHbIE TIPUHIUIIBI OXpaHbl TIPUPO/bI.
KpacHpie xkHuru. Ocobo oxpaHsieMble TmpupoAHble Tepputopuu (OOIIT).
boTtanuueckue cajibl ¥ 300/10TMUeCKre TapKu.

OCHOBHbIe TIPUHLIUIMBI YCTOMUMBOTO PAa3BUTUSI 4Ye/ioBeUeCTBA U MPUPO/bI.
PaijoHa/ibHOEe ~ TIPUPOJIOTIONB30BaHWE U COXpaHeHWe  OMOOTMUeCKOro
pasHooOpasuss 3emym. OOIl[ye 3aKOHOMEPHOCTH T100albHBIX 3KOJIOTHUECKHX
KpHr3ucoB. Oco6eHHOCTH COBpEMEHHOT'0 KPH3KCa 1 ero BeposiTHbIe TIOC/IeICTBUS.

Pa3BuTHe MeTOJOB MOHUTOPWHIA pa3BUTUSI OMACHBIX TEXHOTeHHBIX
nipoijeccoB. CucmemHble UCCAe008aHusi nepexodda K pecypcocbepezaroujeti u
KOHKYpeHmocnocobHoll sHepzemuke. buonozuueckoe pasHoobpa3sue u 6uopecypchi.
HayuoHanbHble uH(OpMayuoHHble cucmembl, obecneuugarowjue oocmyn K
uH¢opmayuu no CoCmMosIHUIO oOmoedbHblx 8U008 U 3kocucmem. (OCHOBbI
3Kopeabuaumayuu 3Kocucmem U cnocobo8 60pbObl € 6uONOBpeMHCOeHUSIMU.
PexkoHcmpyKyusi MOPCKUX U Ha3eMHbIX 3KOCUCMEM.



JleMoHCTpanuu

Tabmuupl ¥ cxeMbl:  «3arpsisHeHue  atMmocdepbl»,  «3arps3HeHUe
ruzsipocdepbl», «3arpsi3HeHWe TIOuBbl», «llapHUKOBBIM 3ddekT», «Ocobo
OXpaHsieMble MPHUPO/IHbIe TePPUTOPUN», «Mozienu yIipaBasieMoro MUpay.
Ob6opyznoBanue: ¢ororpaduu OXpaHsSeMbIX pacTeHHMM M >KUBOTHBIX KpacHoi
kHUTH Poccurickon ®@epnepainu, KpacHoM KHUTM pervoHa.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUSA IIPOI'PAMMBI IIO
bNOJIOI'M HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30OBAHMHSA

JINHHOCTHBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBnuBaeT TpebOBaHMSI K pe3yjbTaTaM OCBOEHHS
o0OyJamIUMHUCS TIporpaMMm  cpegHero o6imiero o0pa3oBaHUs: JIMUHOCTHBIE,
MeTaripeIMeTHbIe U MpeIMeTHBIE.

B CTpyKType TUYHOCTHBIX Pe3y/IbTaTOB OCBOEHUS IMPOrpPaMMbI TI0 OUOJIOTHN
BbI/le/IeHbI CJIeAIYIOIIe COCTABJISIIOIMe: 0CO3HaHWe O0YYarol[UMUCS POCCUMCKOM
IPaKJaHCKOW WIEHTUYHOCTU — FTOTOBHOCTU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH
W camoorpefie/leHnio, Haauyue Mmomugayuu K oOyueHWto  Ouosioruwy,
ye/neHanpaeneHHoe paszeumue BHYTPeHHUX yOeX/JeHui JIMUHOCTA Ha OCHOBe
K/TFOUeBbIX 1[eHHOCTeM W MCTOPUYECKUX TPAAULMM pa3BUTUS OHOIOTMUeCKOro
3HaHWS, 20MOBHOCMb U CNOCOOHOCMb 00YUaIOIIMXCS PYKOBOJCTBOBATLCSI B CBOEM
JleITeJIbHOCTH  LIeHHOCTHO-CMBIC/IOBBIMA ~ YCTAHOBKaMH, MPHUCYIIUMH CHUCTEMe
Ouosornueckoro  o0Opa3oBaHUsl, Haau4ue NPABOCO3HAHUS  SKOJIOTUUECKOU
KYJIbTYPbl, CNOCOOHOCMU CMasumb Lie/Ii U CTPOUTH >KU3HEHHbIE TJIaHBbl.

JINUHOCTHBIE pe3yJibTaThl OCBOEHHSI TIPOTPAMMBI 110 OMOJIOTUM JOCTUTAIOTCS
B eJUHCTBe yueOHONW U BOCTIMTATeJIbHOW [eTeIbHOCTU B COOTBETCTBUU C
TPaJULIMOHHBIMY POCCUMCKUMU COLIUOKYJIbTYPHBIMUA, UCTOPUYECKUMU U Y XOBHO-
HPaBCTBEHHBIMU I1[eHHOCTSIMU, TIPUHSATBIMU B 0OIIlecTBe TpaBUIaMU U HOPMaMH
ToBeJleHUsT U CroCOOCTBYIOT TIpoljeccaM CaMOIIO3HaHUSI, CaMOBOCIIMTaHUSI U
CaMOpPa3BUTHS, Ppa3BUTUSI BHYTPEHHEM TMO3ULMWA JIMUHOCTW, NaTPUOTHU3Ma U
YBa)KEHUSI K 3aKOHY U TPaBOIOPSAJKY, UeJOBEKY TPyJa U CTapliemMy IOKOJIEHUIO,
B3aMMHOTO YBa)KeHHs, Oepe)KHOr0 OTHOIEeHUs K KyJbTYypHOMY Hac/IeAuio u
TpaAuLMsAM MHOTOHallMOHAJLHOrO Hapoaa Poccuiickor Pepnepanuu, npupoje U
OKpY>Karoleu cpefe.

JInuHOCTHBIE pe3ynbTaThl OCBOeHUsi yueOHoro ripeaMera «buosorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTh 00yUaroIuXcs pyKOBOJCTBOBAThCS
chopMHUpOBaHHOM BHYTPEHHeM TMO3WlMel JIMYHOCTH, CHUCTEMOW 1IeHHOCTHBIX
OpUeHTalUi, TIO3UTUBHBIX BHYTPEHHHUX  yOeX/AeHH{, COOTBeTCTBYIOIIUX
TPAIUL[MOHHBIM 1[eHHOCTSIM POCCHMMCKOTO 0O0II[ecTBa, pacIIvpeHue >XU3HEeHHOTO
OMbITa U OMbITa JeSITe/JIbHOCTH B MPOLIeCCe peasun3aliid OCHOBHBIX HaripaBjeHUMN
BOCITUTaTe/IbHOU [1eATe/IbHOCTH, B TOM YMCJIe B UaCTH:

1) rpakAaHCKOr0 BOCHIUTAHUSA:

c)OpMUPOBAHHOCTh TPAXKJAHCKOM TTO3ULIUK 00yUaroIierocs Kak akTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCUICKOro 00I1lecTBa;

OCO3HAaHWE CBOUX KOHCTUTYLIMOHHBIX TIpaB U 00s3aHHOCTEH, yBa)kKeHUe
3aKOHa U MPaBOIOPs/IKa;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM [edTeJIbHOCTM TIpU CO3[jaHur
yueOHbIX TIPOEKTOB, pellleHWH y4eOHBIX U TI03HABaTe/IbHBIX 3a/lay, BBIMOJHEHUU
610/I0TMUeCKUX IKCIIePUMEHTOB;



CIocOOHOCTh ~ OTpejie/IiTh COOCTBEHHYIO TIO3WL[MI0 TI0 OTHOIIEHWIO K
SIBJIEHUSIM COBPEMEHHOM XKU3HU U 0OBbSCHSTH e€;

yMeHHe yUWUTbIBaTb B CBOMX [IeWCTBUSX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aUMO/IEUCTBUS JIFOZIe C pa3HbIMHU YOeXXIeHUsIMU, Ky/IbTYPHBIMU 1IeHHOCTSIMU U
COLMa/IbHBIM T0JI0KEHHEM;

FOTOBHOCTb K COTPYJHHUYECTBY B TIpOLleCcC€ COBMECTHOI'O BBITIOJHEHUS
yueOHBIX, TIO3HABATEe/NbHBIX W WCCAeI0OBaTeNbCKUX 3afiau, YBa)KUTETHHOTO
OTHOIIIEHUSI K MHEHMUIO OINIOHEHTOB TP OOCY)XIEeHHWH CIIOPHBIX BOIIPOCOB
OUMOIOTMUeCKOTO CO/IePyKaHUS;

TOTOBHOCTh K T'yMaHWTApHOM Y BOJIOHTEPCKOM J1eATe/IbHOCTY;

2) NaTpMOTHUYECKOr0 BOCIIUTAHMSA:

chOopMHPOBaHHOCTh POCCHUMCKOU rpaXkZjJaHCKOH WJIeHTUYHOCTH,
MaTpyuoTH3Ma, YBaK€HHsS K CBOEMY HAapOAy, UyBCTBa OTBETCTBEHHOCTH Mepe[
PogvHOM, ropAOCTM 3a CBOM KpaM, CBOWO PoauHy, CBOM S$I3bIK M KYJIbTYpY,
TIPOLLIJIOe Y HaCTosiliee MHOTOHALIMOHAILHOTO Hapoja Poccuy;

LIeHHOCTHO€e OTHOLIeHWe K MPUPOJHOMY Hac/le[li0 Y MaMsITHUKaM MPUPO/BbI,
IOCTWKeHUsiM Poccuu B HayKe, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/E;

CrIocOOHOCTh OIleHWBaTh BK/a[, POCCHUMCKUX YYEHbIX B CTAHOBJeHHE U
pa3BuTHe OWOMOTMM, TIOHUMaHUS 3HaueHHsi OWOJOTMM B TIO3HAHUM 3aKOHOB
TIPUPO/IbI, B )KU3HU Ue/IoBeKa ¥ COBpEMEHHOI0 0011[eCTBa;

uzieiHasi yOeXX/1HHOCTb, TOTOBHOCTb K C/Iy)XKeHUIO UM 3aiute OTeuecTBa,
OTBETCTBEHHOCTb 3a ero Cyb0y;

3) AYXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHMSA:

OCO3HaHHe [IyXOBHBIX 1IeHHOCTeW POCCUMCKOT0 Hapo/a;

c(hOpMHPOBAaHHOCTb HPAaBCTBEHHOT'O CO3HAHUSI, STUUECKOT0 NTOBe/IeHUS;

CrIOCOOHOCTh OlIEHHMBATh CUTYAIMI0 W TPUHMMATb OCO3HAHHBIE peIIeHus,
OpUEHTUPYSICh Ha MOPa/IbHO-HPAaBCTBEHHbIE HOPMbI U [IeHHOCTH;

OCO3HaHMe JIMYHOTO BKJIaZla B IOCTPOeHUe YCTOMUUBOTO OyAyIiero;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJIUTEJISIM, CO3[JaHUI0 CeMbU Ha OCHOBE
OCO3HAaHHOT'O TIDUHATUS LIEHHOCTEM CEeMEeWHOM JKU3HA B COOTBETCTBUU C
TpaguLMsMu HaposioB Poccuy;

4) 3CcTeTUYeCKOro BOCIIUTAHUSA:

JCTeTUYECKOe OTHOIIIeHWe K MHPY, BK/IOUas 3CTeTUKY ObITa, HAyuHOTO U
TEeXHUYECKOTO TBOPUECTBA, CTIOPTa, TPYZa, 00II[eCTBEHHBIX OTHOIIEHHH;

MOHMMAaHWe SMOLMOHATbHOTO BO3€MCTBUS )KUBOM TIPUPO/IbI U €€ 1[eHHOCTH;

TFOTOBHOCTb K CaMOBBIDaXXEHWIO B pa3HbIX BUJAX WCKYCCTBa, CTpeMJieHHe
TMIPOSIB/ISITh KaueCTBa TBOPUECKOU JIMUYHOCTH;

5) ¢u3uyeckoro BoCIUTAHUA, (POPMUPOBAHUS KYJbTYPbl 3/10POBbsl U
IMOIMOHA/ILHOTO 0/1aromo/Tyuns:

MOHVUMaHWe W peanu3alvs 370poBoro u 0Oe3omacHoro obpasza >KU3HU
(3mopoBoe  TMTaHWe, COOJIOJeHME TUTMEHUUeCKUX TIpaBWI W HOPM,
cbamaHCUpPOBaHHBIA pEXXUM 3aHATUM W OTAbIXa, peryJjspHas Qunyeckas



aKTUBHOCTb), Oepe)KHOTro, OTBETCTBEHHOIO M KOMIIeTEHTHOIO OTHOILEHUSI K
cobcTBeHHOMY (PM3UUYECKOMY U TICUXUYeCKOMY 3/]0POBbIO;

MOHMMaHWe 1[eHHOCTW TIPaBUI WHAWBHUYAJBHOTO ¢  KOJJIEKTUBHOTO
Oe3oracHOro noBeJieHUsi B CUTyaLUsiX, YTPOXKAIOIIUX 3[J0POBBIO U >KU3HU JIHO/ei;

OCO3HaHUe TIOCTeCTBUA U HETPUSITUS BPeJHBIX TMPUBBIYEK (yrOTpeb/ieHus
aJIKOT0J1sI, HADKOTUKOB, KypeHUsi);

6) TPyAOBOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HaHUe LIeHHOCTH MacTepCTBa, TPyAo/tobue;

TOTOBHOCTb K AaKTHUBHOM [leATe/TbHOCTA TEeXHOJIOTUUeCKOM U COLMa/IbHOU
HarpaB/eHHOCTH, CIIOCOOHOCTb WHULIMKMPOBATh, TJIAHUPOBATh U CAMOCTOSITE/IEHO
BBITIO/THATD TaKYIO JeSITe/TbHOCTb;

VHTepeC K pa3nuyHbIM cepaM MpodecCroHaNbHON [1eTebHOCTH, YMeHUe
coBepllIaThb OCO3HAHHBIM BbIOOp Oyayiieit mnpodeccun U peanr30BbIBATH
coOCTBeHHBIE XKM3HEHHbIe TI/TaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHHI0O MW CaMOOOpa30BaHHWIO Ha
MPOTSPKEHUH BCeU »KU3HU;

7) 3K0/I0OTHYeCKOT0 BOCITUTAHUS:

9KOJIOTUYECKH Iiesieco00pa3Hoe OTHOIIeHWe K TIpUpO/ie KAk WMCTOYHUKY
JKWU3HHU Ha 3eMJie, OCHOBe eé CYII|eCTBOBAHUSI;

MOBBIIIIEHWEe YPOBHSI 9KOJIOTHUECKOW Ky/JbTYpbl: TMpuoOpeTeHUe OIlbITa
TJIAHUPOBAHUSI TIOCTYNIKOB M OL[EHKM WX BO3MOXKHBIX TIOC/eACTBUNA ISt
OKpY>Katolliel cpeibl;

0CO3HaHUe T700a/bHOT0 XapakTepa 3KOJIOTUUeCKHX Tpo0seM U myTed X
pelleHus;

CrocOOHOCTh  MCMO/b30BaTh TIpUOOpeTaemMble MpU H3yuyeHUU Ouosioruu
3HAaHWUST U yMeHUsI TIpU pellleHWd TIpo0JieM, CBS3aHHBIX C paloOHa/bHBIM
TIPUPO/IOTIO/Ib30BaHUeM  (COO/IOZileHre  TIpaBW/I  TIOBeJIeHUs B TIPUPO/IE,
HarpaB/IeHHbIX Ha COXpaHeHWe paBHOBECHUSI B 9KOCHCTeMaX, OXPaHy BU/OB,
9KOCHCTeM, brochepsl);

aKTUBHOE  HeTpUsiTie  [eWCTBUIA, TPUHOCSILIMX Bpes  OKpYy’Karoiei
TIPUPOJHON CpeZie, yMeHHe TMPOTrHO3MPOBATh HeD/arornpusiTHbie SKOJI0ThYecKue
TIOC/Ie/ICTBUS MPeATIPUHUMAaEMbIX JIeMCTBUM U MpeioTBpalllaTh UX;

HajMuye pasBUTOr0 3KOJOTMUYECKOr0 MbILIEHHUs], SKOJIOTUYeCKOW KY/IbTYPHI,
OIbITA JesITeIbHOCTH 5K0JIOTUYeCKOu HarpaBJ/IeHHOCTH, yMeHUsI
DPYKOBO/ICTBOBaTbCS MU B TI03HaBaTe/JIbHOW, KOMMYHUKATHBHOW M COLIMATbHOM
TIPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKOU AesITeTbHOCTH 3KOJOTHUYeCKOn
HaTpaB/IeHHOCTH;

8) HeHHOCTH HayYHOT'0 MO3HAHUA:

c(OpMUPOBAaHHOCTb MMPOBO33DEHMS], COOTBETCTBYIOI[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HayKd M 00I1[eCTBEHHOW TPAKTHKH, OCHOBAHHOTO Ha Juajiore
KyJIbTYD, CITOCOOCTBYIOIL[ET0 OCO3HAHHIO CBOETO MeCTa B MOJIMKY/IbTYPHOM MUDE;

COBepIIIeHCTBOBaHWE SI3bIKOBOM U UWTATeNbCKOW KYJ/IbTypbl KakK Cpe/iCTBa
B3aMMO/INCTBUSI MEXKIY JIFOJbMH U TTO3HAHUSI MUDA;



NMOHUMaHue creluduky OUONOTMM KakK HayKd, OCO3HaHUsi eé poJiu B
(hopMHpOBaHUM pallMOHATLHOIO HAyYHOTO MBbIILJIEHUS, CO3/IaHUM 11eJIOCTHOTO
rpe/icTaBieHuss 006 OKpy)KaroilleM MHUpe Kak O eJWHCTBe MPUPO/ibl, UeloBeKa U
o0IlecTBa, B II03HAHWM ITPUPOJHBIX 3aKOHOMEPHOCTeH U pelleHnd mpobsiemM
COXpaHeHUs TPUPO/JHOTO PaBHOBECHSI;

yOeXIEHHOCTh B 3HAUMMOCTH OHOJIOTUM /11 COBPEMEHHOU [MBW/IM3ALIUM:
obecrieueHrsT HOBOTO YPOBHSI pa3BUTUS MEAUIIMHBI, CO3/laHUE TTePCIIeKTUBHBIX
OMOTEXHO/IOTUM, CITOCOOHBIX  pelIaTb  pecypCHble  TIpo0J/ieMbl  Pa3BUTHS
ye/IoBeYeCTBa, TIOWCKA MyTel BbIXOZla U3 II00a/bHBIX YKOJIOTUUECKUX MPobIeM U
obecrieueHrs1  Tepexola K  YCTOMUMBOMY  Ppa3BUTUIO,  pal[MOHATHLHOMY
WCIIO/Ib30BaHUI0 TPUPOJHBIX pecypcoB W (hOPMUPOBAHWIO HOBBIX CTaHJApTOB
JKU3HUY;

3aMHTEPEeCOBAHHOCTb B TIOMyYeHUM OWONOTUUECKWX 3HAaHWUK B  Ie/saX
TIOBBIIIIEHUsT  OOIeid  Ky/JIbTYphbl, €CTeCTBeHHO-HayYyHOW TIPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIJMOHA/ILHON TPaMOTHOCTH OOydJarommxcs, hopMupyeMoit
TP U3y4ueHUH OH0JIOTHY;

MOHMMaHKe CYILIHOCTU MEeTO/IOB TMO3HaHUsl, UCTIO/b3yeMbIX B eCTeCTBEHHBIX
HayKaX, CIIOCOOHOCTHA WCIIO/Ib30BaTh TIOyyaemble 3HaHWS [Jid aHaau3a u
00BsICHEHUSI SIBJIEHUM OKDY)KaroIllero MUpa W TIPOMCXOASIIUX B HEM H3MeHeHHH,
yMeHUe fesiaTh 0OOCHOBaHHbIE 3aK/IOUeHHsI Ha OCHOBe HayuHbIX (aKTOB U
MMEIOIIUXCS JAaHHBIX C Le/IbI0 TT0/IyYeHUsl JOCTOBEPHBIX BbIBO/IOB;

CIoCOOHOCTh CaMOCTOSITE/IbHO KCII0/Ib30BaTh OHO/IOTHYeCKre 3HaHUS /IS
peliieHusi Tpo6/ieM B peasibHbIX )KU3HEHHbIX CUTYaLIUsX;

OCO3HaHWe LIEHHOCTU HAy4YHOW [esiTe/TbHOCTH, TOTOBHOCTb OCYIIECTBJSTh
MPOEKTHYIO U UCCeIOBaTeTbCKYIO [esiTe/IbHOCTb UHAUBUYalIbHO U B TPYIIIIE;

TOTOBHOCTb UM  CIIOCOOHOCTH K  HENpepbIBHOMY  00pa3oBaHUI0 U
camMo00pa30BaHUI0, K AKTHBHOMY IIO/TyY€HHI0 HOBBIX 3HaHWUW MO OWONOruu B
COOTBETCTBUM C )KU3HEHHBIMU MTOTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJ/IbTATBI

MertanpeameTHbie pe3y/bTaThl OCBOeHUs yueOHoro mpeamera «buomorusi»
BK/IIOUAIOT: 3HauuMble i1 (OPMHUPOBAHUS MHPOBO33DeHUs O00yUaroIuxcs
MEXIHCIUTIMHAPDHBIEe (MeXKIIpeJiMeTHbIe) obljeHayuyHble TIOHATHS, OTpaKarolirie
1[eJIOCTHOCTh HayuHOM KapTUHbl MHpa W CHelU(pUKy MeTOJ0B TI03HaHUS,
WCI0/Ib3yeMbIX B €CTeCTBEHHbIX HayKax (BelleCTBO, SHEeprus, siBjieHue, TpoLiecc,
CUCTeMa, HayuHbIi (haKT, MPUHLUII, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
ucciefoBaHve,  HaOmofieHWe,  W3MepeHHe,  SKCTIepUMeHT U ApyTue);
yHUBepcanbHble yueOHble [efcTBUSI (TI03HABaTe/ibHble, KOMMYHHUKATHUBHEIE,
peryJiiTUBHBIE), obecrieunBaroIye dbopmupoBaHue (byHKIIMOHATBHOM
rPaMOTHOCTM M  COLMANbHOW KOMIIeTEHIIMM OO0yuaroluxcs; CIoCcoOHOCTb
o0yuaroimxcs VICII0J/1b30BaTh OCBOEHHbIe MeXXIUCLUIUIMHAPHBIE,



MHDOBO33peHUeCKHe 3HaHUS W  yHUBepcanbHble ydeOHble [IeMCTBUSI B
T03HAaBaTe/IbHOM U COLIMA/IbHOM TIPAKTHKe.

B pesynbrate wu3yueHHs OHOJIOTMM Ha YpOBHe CpejiHero o001Iero
obpa3oBaHuss y oOyuaromerocs OyayT cdopmMupoBaHbl — IT03HABATE/IbHBIE
yYHHUBepcabHble yueOHbIe eMCTBHS], KOMMYHHUKAaTHBHbIE YHUBEPCA/bHbIE yueOHbIe
JIENCTBUS, perysaTHBHBbIE YHHUBepCajbHble YyueOHble [eWCTBUsS, COBMeECTHas
JleITe/IbHOCTb.

MertanpeaMeTHble pe3ynbTaThl OCBOEHHS IPOTrPAaMMbl CpeJHEro 00IIero
o0pa30BaHus JO/DKHBI OTPaXKaTh:

OBajieHne YHHMBepPCa/IbHBIMU y4eO0HBIMH no3HaBaTe/IbHbIMHU
JeCTBUAMM:

1) 6a3oBbIe JIOrHYECKHE JeHCTBHS:

CaMOCTOSITeJTbHO  (pOpMy/IMpOBaTp W aKTya/JIM3UpOBaTh  Ipobiiemy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

WCII0/Ib30BaTh TIPM OCBOEHMM 3HAHUM TPUEMbBI JIOTUUECKOTO MHbIIILIEHUS
(aHa/mM3a, CMHTE3a, CpaBHEHUs], KlacCcubUKarur, 0060011eHs ), paCKpbIBaTb CMBIC/I
OMOOrMUeCKUX TMOHATUN (BBIAEISATh WX XapaKTepHble MPU3HAKW, YCTaHAB/IUBATh
CBSI31 C IPYTMMU TTOHSTUSIMU );

orpefiesiATh 1ieJid JesiTeTbHOCTH, 3ajJiaBasl MapamMeTpbl W KPUTEPUU UX
JIOCTH)KEHUSI, COOTHOCUTD pe3yJ/IbTaThl [iesiTeJIbHOCTH C TOCTaB/IeHHBIMU 1Ie/ISIMU;

HCIIO/Th30BaTh OMOJIOTUUeCKHe TOHATUS /151 00bsCHeHUsI (aKTOB U SIBJIEHUMN
JKUBOW NIPUPO/bI;

CTPOUThL JIOTUUECKHe PpacCyKAaeHusi (UHJyKTHBHbIe, [I@YKTUBHbIE, TIO
aHasIoTHH), BBISB/ISATh 3aKOHOMEPHOCTW W IIPOTUBOPEUMS B pacCMaTpUBaeMbIX
IBJIEHUsIX, (DOPMY/TUPOBATh BBIBO/IbI U 3aK/TFOUEHHS;

TIPUMEHSITh CXeMHO-MO/Ie/IbHbIe CpejiCTBa TSt Tipe/iCTaB/IeHUSI
CYII[eCTBEHHBbIX CBsi3eli U OTHOIIIEHWH B M3yuyaeMbIX OMOIOTHYECKUX OO0BeKTax, a
TaKKe  TMPOTUBOPeUrid  pa3HOro  poZla,  BbISBJAEHHBIX B  Pa3/IUUHBIX
MH(OpMaI[MOHHBIX UCTOUHUKAX;

pa3pabaThiBaTh TUIaH pelieHds MpobjemMbl C YUETOM aHaIM3a WMEIOL[UXCS
MaTepUa/ibHbIX U HeMaTeprUabHbIX PeCypCOB;

BHOCHTb KOPPEKTHUBHI B IesiTeIbHOCTb, OL]eHUBAaTh COOTBETCTBHE Pe3y/IbTaTOB
11eJIsIM, OLIeHMBAaTb PUCKH TIOC/IeICTBUM [ieATe/IbHOCTH;

KOODAWHUPOBaTh M  BBIMIOJIHATE PAb0OTy B  YCJIOBUSIX  peasibHOTO,
BUPTYaIbHOTO0 1 KOMOMHUPOBAHHOT'O B3aMMO/IeNCTBYS;

pa3BHUBaTh KPEATUBHOE MBILIJIEHHE TIPYU PEeIIeHUH )KU3HEeHHBIX ITPo0IeMm.

2) 6a3oBbBIe UCC/IEA0BATEIHCKHE IeHCTBUSA:

BJIaJIeTh HaBBIKAMH yueOHO-MCC/Ie/JOBaTeTbCKOM 1 TTPOEKTHOM AesITeTbHOCTH,
HaBBIKAMHM  paspellieHusi TpoOieM,  CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITeTbHOMY TIOMCKY METO/IOB pellleHHs] MPaKTUUeCKUX 3aJay, MpUMeHeHUI0
pa3/IMuHbIX METO/I0B MO3HAHUS;



WCTIOMb30BaTh Pa3/MyHble BU/bI JI€ATENbHOCTA T10 TIOYYEeHHUI0 HOBOTO
3HaHUSI, €r0 HWHTEepIIpeTalvy, IPeoOpa30BaHUI0 W TIPUMEHEHHI0 B yueOHBIX
CUTYAIUSAX, B TOM UHCJIe TIPU CO37IaHUH YUeOHBIX M COI[HA/IbHBIX TTPOEKTOB;

(hopMHpOBaTh HAayUHBIM THIT MBIIIIEHUs, B/Ia/IeTb HAYUYHOW TePMHHOIOTHEH,
K/TIOUEBLIMH TTOHATHUSIMHA W METO/IaMU;

CTaBUTh W (HOPMYy/IUpPOBaTh COOCTBEHHBbIE 3a/laud B 0Opa3oBaTebHOU
JIesITeTbHOCTH U JKU3HEHHBIX CUTYaI[UsX;

BLISIB/IITh TIPUUMHHO-C/IeJICTBEHHBIE CBSI3M U aKTyaJW3UpOBaTh 3ajiauy,
BBIJIBUTATh THUIIOTe3y e€ pellleHus, HaXO[AWTh apryMeHThl /s J0Ka3aTe/bCTBa
CBOUX YTBEP>K/I€HUH, 3a/laBaTh MapaMeTphl U KPUTEPUU PellieH s

aHa/IM3UPOBaTh TIOJyueHHbIe B X0/l pelIeHUs 3aJaud  pe3yJ/bTarThbl,
KPUTHUECKH OIIeHWBaTh UX JOCTOBEPHOCTh, POTHO3HMPOBATh M3MeHeHHe B HOBBIX
yCJIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAal[WsIM, OLIeHUBATh TIPUOOPeTEHHBIM OTTbIT;

OCYLIECTB/ISATh 1ie/IeHarpaB/IeHHbI TOUCK TepeHoca CpPeiCTB M CrocoboB
JeNCTBUS B IPOeCCHOHATBHYIO CPey;

yMeTb TIepEHOCUTh 3HAHHS B TI03HABaTe/JIbHYI0 M TIPAKTUUYeCcKyr 06s1acTv
JKU3HE1eATeTbHOCTY;

yMeTb UHTEIPUPOBaTh 3HAHMS U3 Pa3HbIX MPeAMETHBIX 00/1acTel;

BBIIBUraTh HOBbIE WJEH, TIpeJjlaraTb OPUTHMHA/IbHBbIE TIOJAXO/bI U PeIleHus,
CTaBUTh MPOOJIEMBI U 3a/]auH, [JOMyCKarOIIMe a/lbTePHATUBHbBIE PEIIeHUS.

3) padoTa c uadopmanmeii:

OPHEHTHPOBAaThCS B PA3/IMUHBIX UCTOUHUKAX MH(OpMAIUH (TeKCTe yueOHOTOo
1ocoOusi, HAy4YHO-TIOMY/SIPHOM JiuTeparype, OWO/JIOTMYECKUX C/IOBapsiX U
CIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3axX [JaHHBLIX, B VIHTepHeTe), aHa/IU3UPOBAThH
MHGOPMALIMIO Pa3/IMYHBIX BUJIOB U ()OPM Ipe/ICTaB/IeHUs, KDUTHUECKH OLIeHUBATh
e€ JOCTOBEPHOCTh W HEITPOTHBOPEUHBOCTE;

dhopMy/MpoBaTh 3arpochl ¥ TIPUMEHSTb Pa3/IMUHble METO/bI TIPU TIOUCKe U
orbope GHoslorHuecKor WHGMOpPMAalMK, HeOOXOAUMOM /ISl BHITIOJHEHUS YUeOHBIX
3ajiauy;

nproOpeTaTh OIBIT HCII0/Ib30BaHUsA WHGOPMAI[MIOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTMA, COBEPILIEHCTBOBATh KY/IbTyPy aKTHBHOTO HCIT0/Ib30BaHHs Pa3/TMUHbIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITeJTLHO ~ BBIOMpaTh  OMNTHUManbHy!0  (OpMy  TIpe[CTaB/IeHHs
buonornueckoi MHGopmalu (Cxembl, TpadUKy, AUArpaMMbl, TaOIHIIbI, pUCYHKH
H ApyToe);

WCTI0/Ib30BaTh HAyUHBIM S3bIK B KaueCcTBe CpeACTBa mnpud paboTe c
buonornueckoit uHMOpMalel: TPUMEHATh XUMHUeCKue, (Qu3nMdeckue U
MaTeMaTHUYeCKie 3HaKW U CUMBOJBI, (popMysbl, abOpeBHaTypy, HOMEHK/IATYpY,
UCTIONb30BaTh W TpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJMYECKHE  CpeJCTBa
HarJ/IsiIHOCTH;

B/IQ/IeTh ~ HaBbIKAMM  paclO3HaBaHWS W 3alUThl  WHGOPMaAIWHY,
WHGOPMAaILMOHHOM 6€30MacCHOCTH JIMYHOCTH.



OBafieHHe YHUBEPCA/IbHBIMA KOMMYHUKATUBHBIMH J1eHCTBHUAMM:

1) oO1eHue:

OCYIIeCTB/ISTh KOMMYHHUKAILIMU BO BCeX Cc(epax >KU3HHU, aKTHUBHO y4acTBOBATh
B /Iajiore WK JUCKYCCHH TI0 CYIeCTBY 0OCy>kKJaeMOM TeMbl (YyMeHHe 3a/laBaThb
BOIIPOCHI, BBICKA3bIBaTh CYXK/J€HUS OTHOCHUTE/IbHO BBITIOJIHEHUS TIpejjlaraeMoi
3a/lauM, YUUThIBaTh WUHTEpPEeChl U COTJIaCOBAaHHOCTh TMO3ULIMKM JIPYTUX YYaCTHUKOB
[lhajiora Wid JUCKyCCUN);

pacrio3HaBaTh HeBepOa/ibHble CpeACTBa OOIleHUs, TMOHUMAaTh 3HaueHHe
COLIMA/IbHBIX 3HAKOB, MPEeATOChIIOK BO3HUKHOBEHUSI KOH(IUKTHBIX CUTYyaluH,
yMeTb CMAr4aTh KOH(MIUKTHI ¥ BECTH TePeTr0BOPHI;

B/IaZleTb pa3/MYHbIMH CTOCOOaMu OOIIeHHsT U B3aWMO/IeHCTBHS, TTIOHUMATh
HaMepeHUs APYTUX JI0field, MPOSIB/ISTh YBa)KUTeTbHOe OTHOILIIeHHe K cobeceHUKY
1 B KOppeKTHOM dopme hopMy/IMpOBaTh CBOM BO3pa’kKeHMUS;

Pa3BEPHYTO U JIOTUUHO HW3/laraTb CBOIO TOUKY 3PEHHs C WCIIOTb30BaHUEM
SI3bIKOBBIX CPe/ICTB.

2) coBMeCTHasl ieATe/IbHOCTh:

MOHUMAaTb W WCIO/b30BaTh MPEUMYIeCTBa KOMaHJHOW W WHAWBU/Ya/TbHOU
paboThI TIpU peltieHuH 6H0J/IOrMUecKoi Mpob/ieMbl, 000CHOBBIBATh HEOOXOAMMOCTD
TIpUMeHeHHsl TPYNINOBbIX (POPM B3auMO/1eHiCTBUS TIPU pellieHrHr yuebHO 3aziau;

BbIOWpaTh TEMAaTUKy W MeTO/bl COBMECTHBIX [IeHCTBUM C YUuéTOM OOL[UX
WHTEPeCOB U BO3MOKHOCTeH Ka)KA0ro usieHa KOJI/IeKTHBa;

NMPUHUMAThb 1leJii  COBMECTHOW  [leATe/lbHOCTH, OpPraHU30BbIBAaTH U
KOODZMHUPOBATh [IeUCTBUS MO €€ [NOCTWKEHWIO: COCTaB/sATh IUIaH [EeMCTBUM,
pacripefiesiiTb POMM C Y4YETOM MHEHUM Y4YaCTHUKOB, OOCYXZaTh pe3y/bTaThbl
COBMEeCTHOM paboThI;

OlleHMBaTh KaueCTBO CBOETr0 BK/a/la M KaKAOT0 ydacTHUKa KOMaHJbl B
OOIIMiA pe3y/ibTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

rpe/ijlaraTh HOBble TIPOEKTHI, OIleHWBaTh WAeU C TI03UIUM HOBU3HBI,
OpPUTMHA/IbHOCTH, TTPAKTUUYECKOM 3HAUMMOCTH;

OCYIIeCTB/ISTh TIO3UTUBHOE CTpaTeruyeckoe TIOBeJileHWe B Pa3/MUHbIX
CUTYaI[UsX, TIPOSIB/ISITE TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

OgjajieHHe YHHMBePCa/IbHBIMU Pery/iSTUBHBIMHU /IeHCTBUAMMU:

1) camoopranu3anus:

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

BbIOMpaTh Ha OCHOBe OHOJIOTUYECKWX 3HAHWM I[eieBble W CMBIC/IOBBIE
YCTaHOBKU B CBOWX JIEUCTBUSX U TOCTYIIKAaX IO OTHOIIEHWIO K >KUBOU TPHUPOJE,
CBOEMY 3/I0POBbBIO U 37I0POBbIO OKPY>KAIOIIIUX;

CaMOCTOSITeJTbHO OCYIIeCTB/ISITh TT03HABaTebHYIO JesTebHOCTb, BBISB/SAThH
1po0jieMbl, CTaBUTh U (POPMY/IMPOBaThL COOCTBEHHBIE 3aJjauv B 00pa30BaTe/bHOM
JesiTeIbHOCTU U YKU3HEeHHBIX CUTYal[UsX;

CAMOCTOSITeJTbHO ~ COCTaB/ISATh TIJIaH pellleHusi TpobsieMbl C  YUY€TOM
HMMEIOIUXCsI PeCypCcoB, COOCTBEHHBIX BO3MOYKHOCTeN U TIpe/ITIOUTeHNH;



JlaBaTh OL|EHKY HOBBIM CUTYaLUsIM;

pacIpsATb paMKM yueOHOTro rpe/iMeTa Ha OCHOBe JTMUHBIX MPe/[TTOUTEeHU;

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

OLIeHHBAThb TTPUOOPETEHHBIN OIBIT;

criocobcTBOBaTh  (POPMHPOBAHUIO W TIPOSIBJIEHHWIO IITUPOKOW SPYAMINKA B
pasHbIX 00/IaCTSX 3HAHWM, TIOCTOSIHHO TIOBBIIATh CBOM 0Opa3oBaTe/lbHBIN U
KYJIbTYDHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OL[€EHKY HOBBIM CUTYalLUsiM, BHOCUTb KOPDEKTUBBI B JIeSITE€/IbHOCT,
OLIeHMBATh COOTBETCTBHE Pe3YJIbTATOB LIEJISIM;

B/IaZileTh ~ HaBbIKaMM  TI03HaBaTe/JibHOM  pedieKCMM  KaKk  OCO3HaHUs
COBEpIIAeMbIX JTeUCTBUA W MBICJIUTENBHBIX MPOLIECCOB, WX pe3yJbTaTOB U
OCHOBaHWM, WCIOIH30BaTh NPUEMBbI pedIeKCHM AIJisi OL[eHKH CUTYaluu, BbIOOpa
BEpPHOTO pelleHusI;

yMeTh OL|eHWBaTb PUCKUM W CBOEBPEMEHHO MpPHWHUMATh pelleHUs M0 UX
CHWXeHMUIO;

MPUHUMAaTb MOTUBbI W apryMeHThl [IPYyTrMX T[IpYM aHaju3e pe3yJbTaTOB
JlesiTeTbHOCTY;

3) npuHsiTHE Cebs U APyrux:

MIPUHUMATh Cebsi, TOHUMasi CBOM HeIOCTaTKU U JJOCTOMHCTBA;

MPUHUMAaTb MOTHUBbI W apryMeHThl [JpPYrMX [IpU aHaJu3e pe3yJbTaTOB
JlesiTe/TIbHOCTH;

Tpu3HaBaTh CBOE MPaBO U MPABO JIPYTHX Ha OIIMOKY;

pa3BUBaTh CMIOCOOHOCThL MOHUMATh MUP C TIO3UIIMH APYTOro ueoBekKa.
MNPEAMETHBIE PE3YJ/IBTATHI

[lpeameTHbIe pe3y/ibTaThl OCBOEHUSI COZEp>KaHUsI y4yeOHOro TpeaMeTa
«buonorusi» Ha yriyONEHHOM YpOBHE OPHEHTHPOBaHbBI Ha obecrieuyeHue
npodunbHoro  oOydyeHuss  oOyuwatoruxcsi  Ouosorm. OHH  BK/IFOYAIOT:
crieuudeckue s OMONIOTUY HayuyHble 3HaHWsI, YMEHHS U CIIOCO0BI ZIeMCTBUH TI0
OCBOEHHUIO, UHTEPIIPeTal[ii U MpeoOpa30BaHUI0 3HAHWM, BU/IbI AeSTeTbHOCTU TI0
TIOJTyYeHHIO0 HOBBIX 3HAHMM U MIX NIPUMEHEHHIO B Pa3/IMUHBIX yUeOHBIX, a TAKXKe B
peaylbHbIX JKU3HEHHBIX CHUTyalusXx. IIpegMeTHbIe pe3ynbTaThl MpPeJCTaBIeHbI 110
rojilamMm M3yueHHsl.

ITpemMeTHBIE pe3y/bTaThl OCBOEHUS yuebHOTo npeamera «buosorusi» B 10
K/1dcce I0/DKHBI OTPaXKaTh:

cOpMHUPOBAHHOCTb 3HAHWW O MecTe W pojd Ouosorud B CHUCTEMe
eCTeCTBeHHBIX HayK, B (hOpPMHPOBAHWU €CTeCTBEHHO-HayUYHOW KapTHWHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPUPOZABI W  pelleHrH IpobsieM  paljioHaIbLHOTrO
TIPUPO/IOTIO/IE30BaHMs, O BK/Ia/le POCCUHUCKUX W 3apYOEKHBIX YUEHBIX B Pa3BUTHE
ouosioruy;



B/afleHe CUCTeMOM OuO/IOTUUeCKWX 3HAHWM, KOTOpasi BKJ/IOYaer:
OCHOBoOIIO/Iaratole Ouosioruueckie TepMUHbI U TIOHSATHSL (PKU3Hb, KJIeTKa,
opraHvsM, MmeTa00/iM3M, TOMeOCTa3, CaMOperyJ/siljusi, CaMOBOCIIPOM3Be/leHue,
Hac/IeZICTBEHHOCTb, M3MEHUHMBOCTb, POCT W pPa3BUTHe), OHMO/IOTHUYECKUEe TeOpUH
(knetounast Teopus T. [lIBanHa, M. Illneiigena, P. BupxoBa, XxpomocoMHas Teopust
HacseqcTBeHHOCTH T. Moprana), yuenuss (H. WM. BaBwioBa — 0 1eHTpax
MHOrooOpasusi U  TIPOMCXOXKJEHUsT  KYJbTypHBIX  pacTeHHi),  3aKOHbI
(eqHOOOpa3Usi TIOTOMKOB TIEPBOTO TIOKOJIEHUsI, pacIllelIeHusl, YUCTOThI raMeT,
He3aBUCUMOro HacnegoBaHusi ['. MeHzens, TOMOJOTMUECKUX PpSZIOB B
Hac/eCTBEHHOU U3MEHUUBOCTU H. n. BaBusoga), TIPUHLUATIBI
(KOMILJIEMEHTapHOCTH);

B/aleHe OCHOBHBIMM METOZAMM Hay4yHOIO IIO3HAHWS], HWCII0/Ib3yeMbIX B
OMO0/IOTUUeCKUX UCC/IeIOBaHUSX JKUBBIX OOBEKTOB (OrucaHWe, W3MepeHue,
HabJ/Tro/IeHre, IKCTIepUMEHT);

yMeHUe BbIZIeJISITh CYI[eCTBeHHbIe TIPU3HAKU: BUPYCOB, K/IETOK MPOKapUOT U
9YKapHOT, OJHOK/JIETOUHbIX M MHOTOK/JETOUHBIX OpraHM3MOB, B TOM UYHCJIe
bakTepuii, rpubOB, pacTeHUH, >KUBOTHBIX U UeioBeKa, CTPOEHHSI OPTaHOB U CUCTEM
OpPraHOB paCTeHW#, >KUBOTHBIX, UYe/IOBeKa, TPOIeCCOB >KU3HeAesTeTbHOCTH,
MIPOTEKAIOI[MX B OpPraHMW3Max pacTeHWM, KUBOTHBIX W Ye/IOBeKa, OMOornyeckux
TrpoiieccoB: oOMeHa BelrjeCcTB (MeTabO/M3M), TIPeBpaIlleHUs] SHePruH, OporkKeHus,
aBTOTPOGHOI0 U reTepoTpo(dHOro0 TUIIOB MUTaHHUs, (DOTOCHMHTEe3a U XeMOCUHTe3a,
MUTO3a, Meii03a, ramMeToreHe3a, SMOpUOreHe3a, MOCTIMOPUOHATBLHOTO pa3BUTHA,
pPa3MHOXKeHUSl,  WHAUBUAYaAbHOTO  pa3BUTUS ~ opraHu3Ma  (OHTOTeHe3a),
B3aMMO/IeMCTBUSI T€HOB, reTepo3rca, UCKYCCTBEHHOTO 0TO0pa;

yMeHUe yCTaHaBIMBaTh B3aMMOCBSI3M MeXKAY OpraHOWJaMu K/IeTKU U UX
(GYyHKUMSMM, CTPOEHMEM KJIeTOK Pa3HbIX TKaHeM W MUX (QYHKLUSIMHU, MEXAY
opraHaMMd M CHUCTeMaM{d OpraHOB y pacCTeHWM, >XMBOTHBIX W 4YejloBeKa M UX
GyHKLUSIMU, MeXAYy CUCTeMaMd OpraHoB U UX (YHKLUSMH, MeXJy 3TaraMu
oOMeHa BelleCcTB, ITarlaMy KJIeTOYHOTO IIMKJ/Ia U KU3HEHHBIX LIMK/IOB OPraHU3MOB,
jTaraMu SMOPHOHANLHOTO Pa3BUTHSL, T€HOTUIIOM U (heHOTUTIOM, (PEeHOTHIIOM U
dakTopamu cpe/ibl 0OUTaHUS;

yMeHUe BbISIB/SITh OT/IMUUTE/IbHbIe TIPU3HAKU JKUBBIX CUCTEM, B TOM UHCIIe
pacTeHuH, )KUBOTHBIX U UeI0BEKa;

yMeHHe WCI0/Ib30BaTh COOTBETCTBYIOIIME apryMeHThl, OHO0/IOTHYeCcKyIo
TePMUHOJIOTUIO U CUMBOJIMKY [i/Is1 JOKa3aTelbCTBa POACTBA OPraHM3MOB pa3HbIX
CUCTeMaTHU4yeCcKuX Py,

yMeHHe pelaTb OMOOrMuecKre 3alauk, BbISIB/ISTb PUUMHHO-CJ/Ie[ICTBEHHbIe
CBSI3U M@Ky UCC/IeyeMbIMU OMOIOTUUeCKUMU TIPOL[eCCaMU U SIBJIEHUSIMH, fie/aTh
BBIBO/IbI U TIPOTHO3bI HA OCHOBAHWHM TTOTyYeHHBIX Pe3yJIbTaToB;

yMeHHe BBITOIHATL JIabopaTOpHbIe M TIpaKTHUecKue paboTel, cob/roaTh
TrpaBu/ia Ipy paboTe ¢ yueOHBLIM U JTabopaTOPHLIM 000PyJ0BaHHEM;



yMEHUEe BbIJBUraThb THWIIOTE3bl, T[POBEPSITh WX SKCIEPUMEHTa/JIbHbIMU
cpefcTtBaMu, GOpMynUpYysl 1ie/ib UCC/Ie[JOBaHUsl, aHaJW3UpPOBATh I1OyUeHHbIe
pe3y/bTaThl U /ieJlaTh BbIBO/BI;

yMeHHe y4YacTBOBaThb B y4yeOHO-HMCC/eloBaTebCKOW paboTe 1o OGuosoruy,
9KOJIOTUM U MeJUIMHe, MMPOBOJUMOM Ha 0a3e HIKOMBHBIX HAYUYHBIX OOINECTB, U
nyO/MYHO  TIPe/ICTaBAATh  TOJlyUeHHble  pe3y/lbTaTbl Ha  yUeHUUYEeCKUX

KOH()epeHLUsX;
yMeHUe OLIeHWBaTh S3TUYECKHWe acIeKTbl COBPEMEHHBIX WCC/Ie[JOBaHUK B
obsactu  Guosorum W MeAWLUHBI  (KJIOHUPOBaHWE,  WCKYCCTBEHHOE

OIUIOIOTBOPEHUE, HalpaB/ieHHOe W3MeHeHHWe IeHOMa U CO3/laHHhe TpaHCTeHHbIX
OpraHW3MOB);

yMeHHe OCYILeCTB/ISTh OCO3HAaHHBIM BBIOOp Oymylied mpodeccroHaTEHOM
JlesITeTbHOCTH B 00/1aCTH OMOJIOTHU, MeUIIMHBI, OMOTeXHOJIOTHUH, BeTepHHAPHH,
CeJIbCKOTO XO035MCTBa, MUII[EBOM MPOMBIIIJIEHHOCTH, YTyOIsaTh MO3HaBaTebHbIN
HMHTEepeC, HallpaB/IeHHLIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIeH mpodeccuu u
MpoJio/DKeHre  OWoMorMueckoro obpa3oBaHus B OpraHU3aldsAX — CpeHero
rpoeCcCrOHALHOTO U BhICIIIEro 06pa3oBaHUs.

[TpenmeTHBIe pe3y/IbTaThl OCBOeHUs ydyebHOro mpeamera «buomnorus» B 11
K/1acce [I0JDKHBI OTPaXKaTh:

cOpMUPOBAaHHOCTb 3HAaHWW O MecTe W pojud OuosiorMd B CUCTeMe
eCTeCTBEHHbIX HayK, B (HOPMUPOBaHWM COBPEMEHHOM eCTeCTBeHHO-HayuHOU
KapTMHbI MWpa, B T03HAaHUM 3aKOHOB TPUPOJbI M peLIeHUH 3SKOJIOTHUUeCKUX
npobsieM uesioBeuecTBa, a TakKe B pelleHWd BOIMPOCOB paljMOHAILHOTO
MPUPO/OMNO0/Ib30BaHUs, U B (DOPMUPOBAHUM L|EHHOCTHOI'O OTHOILEHUS] K MPUPO/E,
00I1IeCTBY, Ue/IOBeKY, O BKJIaZle POCCUMCKUX U 3apy0eXXHBIX YUEHBIX-OMO/IOTOB B
pa3BUTHe OHOJIOTUY;

yMeHUe B/afleTb CHUCTeMOW OWONOrMuecKUx 3HAHWM, KOTOopas BKJIOYaeT
oripeie/ieHUs W TIOHUMaHWEe CYIIHOCTA OCHOBOTIOJIAratoIux OHOIOrMUecKuX
TePMUHOB U TMOHATUM (BH7, 3KOocucTeMa, Ouocdepa), Guomoruueckue TeOpUU
(sBosrooHHas Teopus Y. /lapBrHa, CHHTeTHYECKast TEOPUS SBOJIIOLMM), YUEHUS
(A. H. CeBepuoBa — 0 myTgx ¥ Hamnpas/ieHUsX 3BomoLuu, B.V. BepHazckoro — o
buocdepe), 3akoHbl (TeHeTHUecKoro paBHOBecust [)k. Xapau u B. BaiinOepra,
3apogpiieBoro cxogctBa K. M. Bapa), mpaBwia (Munumyma FO. JInbOuxa,
9KOJIOTMYEeCKOW MUpaMU/Ibl 3Heprum), rumnorte3bl (rumore3a «vupa PHK» VY.
I'nnbepra);

yMeHue  BafleTb ~ OCHOBHBIMM  MeTOJAaMM  HAyYHOTO  TMO3HaHUS,
WCTIOTb3yeMbIMU B OMOIOTMUYeCKUX MCC/IeJ0BaHUSIX XKUBBIX 00BEKTOB U 9KOCHUCTEM
(omucanue, W3MepeHHWe, Hab/tO/[eHHe, JKCIIEPUMEHT), criocobaMy BBISIBIEHUS U
OLIeHKU aHTPOIOTeHHbIX U3MeHeHU! B MPUPO/Ie;

yMeHWe BBIJIeNIITh CYIleCTBeHHble TIPU3HAKWA: BH/IOB, OHOTeolleHO30B,
KOocucTeM U Ouocdepbl, CTabUIM3UPYIOLETO, ABMXKYIIEr0 W pa3pbIBaIOIETro
eCTeCTBEHHOT 0 otbopa, aJy1IoNaTpUUYeCcKoro U CUMITIaTPUUECKOTO0
BUJ000pa30BaHusl, BIMSHUS ABWKYIIUX CH/ SBOJIIOLIMUA Ha TeHO(MOH I, TIOTY ISILIUY,



NpUcoco0/1eHHOCTH OpPraHM3MOB K cpejfle 00uUTaHus, yepeZioBaHWsI HarlpaB/IeHUN
9BOJTFOIMU, KPYTOBOPOTA BEIIeCTB U ITOTOKA YHEPTHU B IKOCUCTEMAX;

yMeHHe YCTaHaB/IMBaTh B3aMMOCBSI3W MEXJy TIPOIiecCaMy  3BOJIIOLINY,
JOBIDKYIIMMU CUJIAMUA aHTPOTIOTeHe3a, KOMIIOHEHTAMU Pa3/IMUHbBIX KOCHUCTEM U
NpUcrocobieHUsIMA K HUM OpTraHU3MOB;

yMeHHe  BBIB/STH  OT/IMUMTE/bHbIE  TPU3HAKU  JKUBBIX  CHUCTEM,
MIPUCIIOCOD/IEeHHOCTh BUJIOB K Cpejle 0OWTaHusi, aOMOTHUeCKUX U OMOTHUeCKUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3auUMOCBsi3eld OpPraHM3MOB B  COOOII[eCTBax,
AHTPOTIOTeHHBIX U3MeHeHUM B 9KOCHCTeMaX CBOel MeCTHOCTH;

yMeHHe WCI0J/Ib30BaTh COOTBETCTBYIOIIME apryMeHThl, OHO/IOTHYeCcKyIo
TEePMUHOJIOTUIO U CUMBOJIMKY [Jisl I0Ka3aTe/bCTBa POJCTBA OPraHM3MOB Pa3HbIX
cUCTeMaTUYeCKUX TPy, B3aUMOCBSI3U OPraHU3MOB U CpeZibl 00WTaHUsl, eJUHCTBA
ye/ioBeUeCKMX pac, HeoOXOAUMOCTM COXpaHeHHss MHOrooOpasvsi BUJOB WU
9KOCHCTeM KaK YCJIOBUSI COCYIIIeCTBOBAHUSI TIPUPO/bl U UeI0BeUeCTBa;

yMeHUe peliaTh 010/IoThYecKre 3a/jaui, BbISB/ISTh TIPUUNHHO-C/Ie/ICTBEHHBIE
CBSI3U M@Ky UCC/IelyeMbIMU OMOIOTUUeCKUMH TIPOL[eCCaMU U SIBJIEHUSIMH, fie/1aTh
BBIBO/IbI U TIPOTHO3bI HA OCHOBAHUWHM TTOTyYeHHBIX Pe3yJIbTaToB;

yMeHHe BBITOHATL JIabopaTOpHbIe M TIpaKTHUYecKue paboTwl, cobIroaTh
TrpaBu/ia py paboTe ¢ yueOHBLIM U JTabopaTOpHLIM 000pyJ0BaHHEM;

yMeHWe BbI[BUraTh TUIIOTE3bl, TPOBEPATb WX SKCIIepUMEHTa/bHBIMU
cpeAcTBamMu, (OpMYJIUPYsl lieflb HMCC/IeJ0BaHUs, aHaIM3HMPOBATh I10yYeHHbIe
pe3y/ibTaThl U /ieJiaTh BbIBObI;

yMeHHe yuyaCTBOBaThb B ydeOHO-MCC/ie[[oBaTeNbCKON paboTe 1o Ouosoru,
9KO0JIOTUM W MeJuIMHe, MPOBOJUMON Ha 0a3e LIKOMBbHBIX HAy4yHbIX 0OOIeCTB, U
nyOMMYHO  TIPeACTaB/SATH  TOJyYeHHble — pe3yJbTaTbl HAa  yUEeHHUYeCKUX
KOH(pepeHLUsX;

yMeHHe OIleHHWBaTh TUITOTe3bl U TEOPUH O TIPOUCXOXKIEHUH XKU3HU, UeIoBeKa
U ue/ioBeUYeCKUX pac, O MPUYMHAX, TIOCTeNCTBUSIX U Crocobax TpeoTBpalleHUs
17100a/TbHBIX M3MEHeHUH B Orocdepe;

yMeHHe OCYILeCTBJ/IATh OCO3HaHHBIM BBIOOp Oyayielt mpodeccroHambHON
JiesiTeJTbHOCTH B 00/1acTH 610/I0THH, SKOJIOTHH, TIPUPOAOIOB30BaAHMS, MeIUL[UHBI,
OHMOTeXHOMOTUY, TICUXOJIOTUH, BeTepUHApUH, CebCKOr0 XO3SHCTBA, TMHILEBOU
TIPOMBIIIEHHOCTH, YIJyO/lATh Tl03HABaTe/lbHBI WHTEepec, HarpaB/ieHHbIN Ha
OCO3HAHHBIM  BLIOOD  COOTBETCTBYyIOIIel  Tipodeccud W TIPOJOJDKeHHe
Ouosiornueckoro obpa3oBaHusi B OpraHU3alUsiX CpeJHero NMpodecCroHaTbHOTO U
BBICITIIETO 0Opa30BaHusl.



TEMATUYECKOE IVNTAHMPOBAHUNE

10 KVIACC
Ne KonnyecTrBo yacos
/i HaumeHoBaHMe pa3/je/ioB U TeM NPOrpaMmbI B paGoueii
1o mporpamMmme nporpamme
1 buosnorus kak Hayka 1 1
2 JKuBble cUCTeMbl U UX U3y4eHUe 2 2
3 Buosnorus knetku 2 2
4 XuUMuryecKasi OpraHu3aLius KJieTKu 10 10
5 CrpoeHue U QPyHKLMU K/I€TKH 8 8
6 OOMeH BellecTB 1 MpeBpallieHre SHEPTUH B 9 9
KJIeTKe
7 HacnepcrBeHHast ”HpopMalus U peanu3anys eé B 9 9
KJ/IeTKe
8 JKW3HEeHHbIH I[[UKT KIeTKU 6 6
9 CrpoeHue U (PyHKLMU OpraHW3MOB 17 17
10 Pa3sMHOXeHHe U pa3BUTHE OPraHU3MOB 8 8
1 ['eHeTHKa — HayKa O HacC/e[ICTBEHHOCTH U )
V3MEHUYUBOCTU OPraHU3MOB
12 3aKOHOMEepHOCTU Hac/1eICTBEHHOCTU 10 10
13 3aKOHOMEpPHOCTH U3MEHUUBOCTH 6 6
14 ['eHeTuKa yesnoBeka 3 3
15 CesiekLiist OpraHru3MOB 4 4
16 BHOTeXHOIOTHSI U CHHTeTHUeCKast OMOIoTHs 4 3
17 PesepBHOe Bpems 1 0
OBHIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 100




11 K/IACC

Ko/smmuecTBO yacos

Ne n/nn HaumeHoBaHMe pa3jie/ioB ¥ TeM NPOrpaMMbI no B paGoueid
nporpavme | POrpamme
1 3apokJeHue U pa3BUTHE SBOJIFOLMOHHBIX 4 4
Tipe/iCTaB/ieHU B OMOIOTHH
2 MUKpPO3BOJIIOLMS U €€ pe3y/bTaThbl 14 14
3 Makpo3BoJtoLIMs U eé pe3ybTaThbl 6 6
4 ITpoucxoxxzeHre U pasBUTHE )KU3HU Ha 3emiie 15 15
5 [IpoucxoxxaeHue yesoBeKa — aHTPOIIOreHe3 10 10
JKOJIOTHS — HayKa O B3aMMOOTHOLLIEHHUSIX
6 OpraHu3MOB U HaJJOpraHU3MeHHbIX CUCTEM C 3 3
OKpY’Karolllel cpefiou
7 OpraHu3Mmebl 4 cpeJia 0OUTaHMUS 9 9
8 JKOJIOTHS BUZIOB U MOMYJISLUIA 9 9
9 OKonorus coobIrecTB. DKO/IOTHUECKHE CUCTEMBbI 12 12
10 Bbuocdepa — rinobanbHas sK0CHCTEMA 6 6
11 YesioBeK U OKpysKaroLjas cpesa 6 6
12 PesepBHOe Bpems 8 6
OBHIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 100

YYEBHO-METOJNYECKOE OBECIIEYHEHUE

OBPA3OBATEJ/IBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHUAJIBI /IS YYHEHUKA




buonorus. O61iue 3akoHoMepHOCTH. 10 Kacc.: yue0.115100111e00pa3oBaT. yupexXaeHui /

C.I'. MamoHTOB, B. b. 3axapos, U. b. AradonoBa, H. 1. CoHuH. — 9-e 13/., CTePeOTHIL. -
M.: Ipoda, 2018 roz,.

B.B. 3axaposB, H.W. Conun buonorusi: O6ijast 6uosorus. 11 kmacc. M.:

HOpoda, 2018 rog,.

METOJNYECKUE MATEPUAJIbBI VI YUUTEJIA
[Tporpamma cpegHero (roiHoro) obiero oopa3soBanus. bruomorus. Obijas
6uonorus. 10-11 kmaccel. : yuebHO-MeToAUUECKOe TTIocobue / aBT.-cocT. U.B.

AragonoBa, B.1. Cusornaszos M. : [Ipoga, 2017r

IINPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI 1 PECYPChI CETU
NHTEPHET

1. DneKTpOHHBIN 0O6pa3oBaTe/bHbIN pecypc «Poccuiickast 37IeKTpOHHast
mkona» https://resh.edu.ru/

2. Enunas xomtekius Ludbpoesix Obpa3oBaTenbHBIX Pecypcos - http://school-

collection.edu.ru/catalog/rubr/?subject%5B0%5D=29
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