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IMOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o yuebHOMy mipeamety "Buosiorus” (manee - GuoOrHs) Ha YPOBHE
cpenHero obiero obpa3oBaHusi pa3paboTaHa Ha ocHOBe ®PeziepasbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccmiickoint ®@egeparumn», I'OC COO,
Kontenmmu miperiofiapaHusi yuebHoro mnpeamera «broJ/IOTHsS» WU OCHOBHBIX TTOJIOXKEHUM
denepanbHO paboueii TpOrpaMMbl BOCITUTaHUS.

YuebHnbiii nipeameT «buonorus» yriybaéHHoro ypoBHs udydenusi (1011 kmacchr)
ABJ/IIETCS OJHMM U3 KOMIIOHEHTOB TIpefiMeTHOW o0b6sactu «EcTecTBeHHO-HayuHbIe
nipeaMeTbl». CornacHo monoxkeHusM PI'OC COO npoduibHble yueOHBIE TIPeAMETHI,
v3ydaeMble Ha yriay0/éHHOM YPOBHe, SIBSIIOTCS criocobom auddepeHiuaiium 0oyueHUs
Ha ypoBHe cpefHero o0ijero obpa3oBaHus ¥ MPU3BaHbl 00eCTIEUNTh TTPEEeMCTBEHHOCTh
MeX/ly OCHOBHBIM OOIIMM, CpeHUM OOILKM, CpeJHUM Tpo(eCcCrOHaNbHBIM U BBICILIAM
obpa3oBaHreM. B To ke BpeMs KaXKAbli U3 3TUX yueOHBLIX MpPeJMEeTOB J0/DKeH ObITh
OpUEHTHPOBaH Ha TIPUOPUTETHOE pellleHrne 00pa3oBaTe/NbHBIX, BOCIIUTATENbHBIX U
pa3sBUBAIOIIMX  3a7la4, CBSI3aHHBIX C  TpodopueHTaiveli  oOydalomUXCcs |
CTUMYJIMPOBaHUEM HHTepeca K KOHKDeTHOW 00/1aCTM HayuyHOro 3HaHWs, CBSI3aHHOTO C
Guosioruent, MeULIMHON, SKOJIOTHel, TICUX0JIOTHel, CTIOPTOM WU/ BOEHHBIM [[eJIOM.

[Tporpamma 10 yuebHOMY TipeaiMety "buomnorus” gaér mpezcTaB/ieHHe O 1ieU U
3afjauax wu3ydeHuss ydeOHOoro mnpeamera «buonorus» Ha yrayO/JIéHHOM YPOBHe,
orpefiesisieT  0b0si3aTesibHOe  (MHBAapUAaHTHOe)  TpeAMETHOe  CO/iep)KaHue,  ero
CTPYKTYpMPOBaHMe TI0 pa3fejiaM U TeMaM, paclipefie/ieHhe Mo KjiaccaMm, peKOMeH[yeT
10C/IeZioBaTeTbHOCTh M3ydeHUs y4eOHOrO Marepuasa C YUETOM MeXKIIPeJMEeTHBIX U
BHYTPUIIPEIMETHBIX CBsI3ei, JIOTMKK yueOHOro Tpoliecca, BO3PAaCTHBIX OCOOEHHOCTeM
oOyuaroiuxcs. B mporpamme 1o 01o0/ioTHM peanv30BaH MPUHLIUI TTPEeMCTBEHHOCTH C
r3yueHreM OMOJIOTUM Ha YPOBHE OCHOBHOTO 00iijero obOpa3oBaHusi, Gjarojapsi uemy
MpOCMaTpUBaeTCsl HarpaB/eHHOCTh Ha MOc/eytolllee pa3BuTHe OUMOIOrMUeCKUX 3HAHUM,
OPUEHTHUPOBaHHbIX Ha (OpPMHUPOBaHHWE eCTeCTBEHHO-HAyUHOIO MHPOBO33PEHHUs,
9K0JIOTUUeCKOTO MBIIIIJIeHUs], TIPeJICTaB/IeHU 0 3J0POBOM 0Opa3e >KU3HU, Ha BOCITUTaHUe
Gepe)KHOTO OTHOILIEHUS K OKpYyKarollleil pupoAHoM cpefie. B nporpamme mno 6uosioruu
TaK)Ke TI0Ka3aHbl BO3MOKHOCTM YyueOHOro ripegmMeTra «buosiorusi» B peanu3ariuu
tpeboBanuit P®I'OC COO K TIaHUPYeMbIM JIMYHOCTHBIM, MeTarpeIMeTHbIM MU
TIpeIMeTHBIM pe3y/bTaTaM o0OyueHUss ¥ B (OPMHUPOBAHUM OCHOBHBIX BUJIOB YyueOHO-
To3HaBaTe/lbHOW  /IeITeTbHOCTA  OOyuaroluXxcs T0  OCBOEHWIO  COJZlep>KaHUs
Oburoornueckoro oOpa3oBaHus Ha YpOBHE CpeiHero o0irero o6pa3oBaHus.

Yuebubiii npegMer «buosiorusi» Ha ypoBHe cpeaHero o0iero oOpa3oBaHUS
3aBepIliaeT OGuosOrMUeckoe oOpa3oBaHUe B IIKOJie U OPUEHTHMPOBAaH Ha paclivpeHue U
yrny6seHve 3HaHUM O00y4YaroOIIMXCS O >KUBOW TPHUPOJE, OCHOBaX MOJIEKY/ISPHOU U
K/IeTOUHOM Ouosioruu, >MOpHOJIOTUM U OHOJIOTMM pa3BUTHSL, TEHETUKH, CeJIeKI[UH,
OMOTEXHO/IOTUH, IBOJIFOLIMOHHOTO YUeHHsI U 9KOJIOTUH.



W3yuenue yuebHoro mipegmeta «buomnorus» Ha  yriybseHHOM — ypOBHe

OPHEHTHPOBAHO Ha TMOATOTOBKY OOyYaromuxcs K TIOC/eAYIOU[eMYy TOJyUYeHHI0
buonornueckoro obpa3oBaHusl B By3aX W OpPraHM3alUsX CpefHero rnpodeccruoHaabHOTO
obpa3oBanus. OCHOBY ero cofiepkaHusi COCTaBJisleT CHCTeMa OMOIOrHYecKUX 3HaHWM,
TOJIyUeHHbIX TpPH U3yueHUH OOYYarIMMHCS COOTBETCTBYIOL[UX CHUCTeMaTUYeCKUX
pa3zienoB 6MONOrMY Ha YPOBHE OCHOBHOrO o01miero obpasoBanus, B 10—11 kmaccax 3TH
3HaHUS TO/yYaroT pa3BuTHe. Tak, paclivupeHbl U yriybseHbl OHosioruueckrie 3HaHUS O
pacTeHUsIX, JKHMBOTHBIX, Trpubax, OakTepusx, OpraHusMe 4e/IOBeKa,
OOIMX 3aKOHOMEPHOCTSIX  JKW3HM, [IOTIOJTHUTE/NLHO  BK/IIOUEHBbI — OHOIOrMueckue
CBeJleHUs MPUK/Ia[IHOTO M TIOMCKOBOTO XapaKTepa, KOTOPble MOYKHO HCIIO0/Ib30BaTh Kak
OpPUeHTHUDHI [/Isi TIoC/eyolero Bbibopa mnpodeccun. Bo3moxkHa Takke WHTerpauus
OuvonorMuecKUx  3HAHUKW C  COOTBETCTBYIOIIMMU  3HAHUSAMH,  TIOJyUYeHHBIMU
00yuaroluMUCs TIpU U3yueHUH PU3NKU, XUMUU, Teorpaduy ¥ MaTeMaTUKH.

CTpyKTypa Inporpammel 1o yuebHomy mnipeaiMety "Buosiorusi” oTpa’kaeT CHCTEMHO-
YPOBHEBBIM U JBOJIIOLMOHHBIA TIOAXOABI K U3ydeHUI0 Ouosioruu. CoriacHO WM,
M3y4arTCsl CBOMCTBA W 3aKOHOMEDHOCTH, XapaKTepHble [JI1 JKMBBIX CHCTEM Pa3HOro
YPOBHSI OpraHu3alilid, 3BOJIIOLMA OpraHAYeckoro Mupa Ha 3emse, COXpaHeHus
buonornueckoro pasHoobpasus tuiaHeThl. Tak, B 10 Kjacce W3y4yarOTCS OCHOBBI
MOJIEKY/ISIPHOM U KJIETOUHOU OMOJIOTHH, SMOPUOIOTUM U OMOIOTUM Pa3BUTHs, TeHETUKU
U cesieKlUW, OMOTEXHOJIOTUA W CHHTETHUUeCKOW OWOIOTUM, aKTyaJu3UpYyHOTCS 3HAHUS
obyuaroruxcs 1o 60TaHHKe, 300/I0THH, aHaTOMHUH, GH3M0I0rMy YesnoBeka. B 11 Kmacce
M3y4aroTCs 9BOJTIOL[MOHHOE YueHHe, OCHOBBI 9KOJIOTHH U yueHUe 0 brocdepe.

YuebHbIli mipeaMeT «BHOMOTHS» TIPU3BaH 00eCIeUHTh OCBOEHHEe 00YyUarol[MUCS
OroMOrMUeCcKUx TeOpHil M 3aKOHOB, Wjei, TIPUHLIUIIOB U TIPaBWJI, JIEXKAI[UX B OCHOBE
COBPEMEHHOM eCTeCTBeHHO-HayYHOUW KapTUHBI MUpPa, 3HAaHUM O CTPOEHUU, MHOT000pa3uu
U 0CcOoOeHHOCTSX KJ/IeTKM, OpraHusma, TOMy/siuu, OuoLeHo3a, 3SKOCUCTEMBI, O
BBIZIAFOIIIUXCSI HAYUHBIX [JIOCTWDKEHUSIX, COBPEMEHHBLIX HCCAeZIoBaHUSX B OMOJOrWy,
TIPUK/IAZIHBIX acreKTax Ouo/IorMueckux 3HaHWM. /[l pa3BUTHA U TIOAJeprKaHus
vHTepeca oOyuaromuxcs K OWosorMM  Hapsily CO  3HAUWTEIbHBIM  0OBEMOM
TeOpPeTUYeCcKoro MaTepuasia B COZiep>XKaHHWU TIPOTPaMMBbI 10 GHOJIOTHHM TPeyCMOTPEHO
3HAaKOMCTBO C WCTOpUeN CTaHOBJ/IEHWS W Pa3BUTHUS TOW WIM WHOW 00siacTu GHosioruy,
BK/IAJIOM  OTEUeCTBEHHbIX U  3apyOeXHBIX YYEHbIX B pellleHHe Ba)KHEUIINX
O10/IOTHYEeCKUX U FKOJIOTHUYECKUX MPoOIieM.

Llenp m3yueHusi yuyebHOro mnpeamera «buomnorusi» Ha yriay0JéHHOM YypOBHE —
oB/IafieHWe O0yYaroIMMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHA/TBbHON OpraHU3aiuu
JKUBBIX CHCTEM pa3HOT0 paHra W TpuoOpeTeHHWe yMeHUWM HCII0/b30BaTh 3T 3HAHUS B
(dhopMHpOBaHUM HMHTEpeca K Ompe/ie/iéHHOM 00/1acTy TIpodeCcCHOHaTLHOUM [esiTeTbHOCTH,
CBsI3aHHOM C Owosorveil, wixn K BbIOOPYy ydeOHOro 3aBefieHMsS [/l TPOAO/DKEHHS
buonoruueckoro obpasoBaHusl.



IocTwxkeHne 1e/d W3ydeHUs: yueOHoro rpeaMera «buonorus» Ha yriybaéHHOM
ypOBHe 00ecrieurBaeTCs PeleHreM CIeAyIOmMX 3a1au:

OCBOeHHMe OOyYaroIUMUCA CHCTeMbl OMOJOTHYECKUX 3HaHWW: 00 OCHOBHBIX
OMOMOTMUeCKUX TEeOpHSX, KOHIEMNIMSIX, THIIOTe3aX, 3aKOHAaX, 3aKOHOMEpPHOCTSIX U
TIPaBW/IaX, COCTAB/SIOIINX COBPEMEHHYIO €CTeCTBEHHO-HAayUHYI0 KapTWHY MHpa; O
CTPOEHWH, MHOT000pa3ry U 0COOEHHOCTSAX OMOJIOrHUYecKUX CUCTeM (K/eTKa, OpraHu3M,
IOy ISAIMS, BUJ, OroreoijeHo3, brocdepa); 0 BbIIAIOIIUXCS OTKPBITHUSIX U COBPEMEHHBIX
HCCJIeJOBAHUSX B OMOJIOTHY;

O3HAKOMJIeHHe OO0ydYalImmxCs C MeTOJaMH TIO03HAHUS >KWUBOM  IIPUPOJBI:
HCCIeIoBaTe/IbCKUMU MeToZjaMy OHMOMOrHYecKMx HayK (MOJIeKY/IsIPHOM M K/IeTOUHOM
6uonoruy, SMOPHUONIOTUM U OHMOJIOTUM pa3BUTHS, TEHETUKHU U CeeKIUU, OMOTeXHO/IOTUU
Y CUHTeTUUYECKOH OMOJIOTHH, TaJIe0HTO/IOIMH, SKOJIOTUH); METOZAMH CaMOCTOSITE€/TbHOT'O
TIpOBe/IeHusT OHMO/IOTUUeCKHX MCCIeIoBaHUM B jlabopaTopuu U B Npupoze (HabsoeHue,
V3MepeHue, SKCIIEPUMEHT, MO/Ie/TUPOBaHUE);

OBJIaJleHue obyyarommMucs YMEHUSIMU: CaMOCTOATEJIbHO HaxO/IUTh,
aHa/IM3UPOBaTh %} UICII0/Ib30BaTh O10/I0THYeCKyo rH(pOopMaLHIo;
T0JIb30BaThCsl OMO/IOTUYECKOM  TePMUHOJIOTHEN W CUMBOJIMKOM;  yCTaHaBIMBATb
CBSI3b MEXJy  pa3BUTHEM  OWONMOTMM W COLMAIbHO-9KOHOMHUYECKUMH U

9KOJIOTUUECKUMHU Tpo0/ieMaMM  4e/IOBeueCTBa;  OLIEHWBaTh  TOCTEJNCTBUS — CBOeH
JeITeJIbHOCTH 110  OTHOIIEHUIO K OKpY’Karolled TIpUPOAHOHN cpefie, COOCTBEHHOMY
3[I0POBbI0 M 3/JOPOBBI0 OKPY>KaIOIIHX JIFO/IEH; 000CHOBBIBATh M
cobuo1aTh Mepbl  TPOMUIAKTUKH WH(EKI[MOHHBIX 3a00/1eBaHuUH,

TpaBWia TOBeJleHUsi B Tpupofe U obecrieyeHuss 0e30MacHOCTU COOCTBEHHOM
JKU3HEZIeATeIbHOCTH B UpPEe3BbIUAWMHBIX CUTYalUAX IPUPOJHOTO U TEXHOTEHHOTO
XapakTepa; XapaKTepu30BaTb COBPEMEHHble HayuyHble OTKPLITHS B 00/1acTH
ouosoruy;

pa3BUTHE Y OOYyYaroIuXCs WHTE/IEeKTYaJbHbIX M TBOPUYECKHUX CIIOCOOHOCTeH B
mpoijecce  3HAKOMCTBA C  BBIJJAIOIUMHUCS  OTKPBITUSAMU U COBPEMEHHBLIMU
WCCTeJOBaHUSIMM B OWOJIOTHH, pelllaeMbIMH  €f0  TpobieMaMu,
MeTOZlo/IoThel OMOJIOrMUeCKOr0  WCC/Ie/OBAHUS, TIPOBEEHUSI  SKCTIIepUMEHTaTbHbIX
WCC/IeIOBaHUM, pellleHrst  OHMOJIOTMUeCKUX — 3a/lay, MO/Ie/IMPOBAHUS  OMOIOTMUeCKUX
00BeKTOB M MPOIECCOB;

BOCIUTaHHWe Y 00yYaroIuxcs IeHHOCTHOTO OTHOIIIEHUS K )KUBOU MPHUPO/Ie B IIeJIOM
U K OTAeNbHBIM €& o0beKTaM | sB/eHWsM; (HOpPMUPOBaHME 3KOJIOTHUECKOM,
TeHeTUUeCKOM TI'PAaMOTHOCTH, 0O0Ied Ky/JbTypbl TOBeJEHHWS B TIPUPOJE; WHTErparjuu
eCTeCTBEHHO-HAYUHbIX 3HAHUM;

niproOpeTeHe 00yuaroIuMHUCs KOMIIETEHTHOCTH B paloOHaIbHOM
TIPUPO/IOTIO/Tb30BaHHH (COO/IOIeHe TIpaBU/I TIOBeZIEHUsT B TIPUPOZie, OXpaHbl BHUJIOB,
9KOCHCTeM, OHocdepbl), coOXpaHeHUH COOCTBEHHOTO 3/0POBBS U 3/I0POBBSI OKPY KaIOII[UX
mogelt (cobmomennss Mep TMPOGHUIAKTUKHM 3abosieBaHui, obecrieueHure 06e30MacHOCTH



JKA3HEJeATEe/IbHOCTU B UPEe3BbIYAMHBIX CUTyal[X NOPUPOJHOTO W TEeXHOTeHHOTO
XapakTepa) Ha OCHOBe WCIOb30BaHUS OWOMOTMUECKUX 3HAaHWM W YMEeHWM B
TOBCeIHeBHOM >KH3HU;

CO3/laHHe YCJIOBWM [Jisi OCO3HAHHOTO BbIOOpa 0Oydarol[UMHUCS WHAWBU[Ya/TbHOU
oOpa3oBaTe/IbHOM TPaeKTOPHH, CIIOCOOCTBYHOILel Toc/eAyolemMy TTpodecCroHaIbHOMY
caMooripeJie/leHu0, B COOTBETCTBUM C  WHAUBUAYAJbHBIMM  WHTEpecamMu |
MOTpeOHOCTSIMY PervoHa.

OO0i11iee UKC/I0 YaCOB, OTBeIEHHBIX Ha U3yueHue OMOOrHUY Ha yI/1y0/IeHHOM yPOBHe
cpefHero obiero oobpasoBanus, coctapster 204 yaca: B 10 kmacce — 102 vaca (3 yaca B
Hezlento), B 11 knacce — 102 yvaca (3 uaca B Hejie/lt0).

Otbop opraHu3alMOHHBIX (OpPM, MeTONOB U CpeACTB oOydeHus OGuosoruu
OCYLLECTB/ISIETCI C YU6TOM CHeLU(PUKU €ero CoAep>KaHusi W HalpaB/JeHHOCTA Ha
Npofio/DKeHre  OMo/IoTUUeCKOTO  oOpa3oBaHMS B OpraHM3alfusiXx  CpeJHero
rpoeCcCHOHABLHOTO U BBICIIEro 0Opa30BaHusl.

OO0s13aTe/TbHBIM  yCJIOBUEM TIpU OOydYeHMM OMOJIOTMM Ha YriayOaéHHOM ypOBHe
SIBJIIETCST TIpPOBeJieHHe J/1ab0opaTOpHBIX U TIpakTHYeckux pabor. Takxke yuacTue
oOyuarol[uxcsi B BBLITIOJTHEHUM TIPOEKTHBIX U yuyeOHO-UMCCIefoBaTebCKUX paboT,
TeMaTHWKa KOTOPBIX OMpeJessieTCsl yuuTeleM Ha OCHOBe HMEIOLIUXCS MaTepuaabHO-
TeXHUYECKHX PeCYPCOB U MECTHBIX PUPOJHBIX YCIOBUM.



COJEPXAHUE OBYUEHUSA
10 KJ/IACC

CofZepkaHue TIporpammsbl, BbIJe/IEHHOE KypCcu8OM, He BXOAUT B IIPOBEPKY
rocyJlapCTBeHHOU uToroBou arrecraiuu (I'MA).

Tema 1. buosiorus Kak HayKa

CoBpeMeHHast 6U0OnOTHsT — KOMITJIEKCHasi Hayka. KpaTkast UICTOpHSI pa3BUTHS
O6uosornu.  buonornueckve HayKMd M M3ydyaeMble ~MMH  TIPOO/IEMBL.
@dyHJaMeHTa/IbHble, TIPUK/Ia[Hble ¥ TIOWCKOBbIE HayyHble WCC/IeNOBaHUS B
Ouonorum.

3HaueHre O6uonoruM B (POPMUPOBAHHK COBPEMEHHOH eCcTeCTBeHHO-Hay4yHOM
KapTuHbl Mupa. [Ipodeccuu, cBsizaHHble ¢ Ouonorueii. 3HaueHWe OWOJIOTUU B
MpaKTUYeCKOM [IesiTeTbHOCTA 4YeJiOBeKa: Me/UIIMHe, Ce/IbCKOM  XO3SIMCTBe,
TIPOMBILLIJIEHHOCTH, OXPaHe TIPUPO/bI.

JeMoHCcTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. [lapBuH,
Y. I'apBen, I'. Mengens, B. U. Bepuaackuii, 1. I1. [1aBnos, Y. 1. Meunukos, H.
. BaBunog, H. B. Tumodees-PecoBckuii, 1. YorcoH, @. Kpuk, /1. K. benses.

Tabnuipl 1 cxembl: «CBs3b OMONOTMM C APYTMMU HayKamu», «Cucrtema
OurooruUecKux Hayk».

Tema 2. J)KuBble CICTeMbI U UX U3yUeHUe

JKuBble cucTeMbl Kak TpeAMeT U3ydeHuss Ouosoruu. CBOWCTBA >KUBBIX
CUCTEM: €eJUHCTBO XUMUUYECKOr0 COCTaBa, [JUCKPETHOCTb W L|€JI0CTHOCTb,
C/IO)KHOCTb Y YTOPSIJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTb, CaMOOPraHu3aLlys,
CaMOBOCIIpOM3Be/leHre, pa3ApaKuMOCThb, U3SMEHUMBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHM3aliUM >KUBBIX CHUCTEM: MOJIeKYJISIPHbIA, KJ/I€TOUYHbIN,
TKaHEBbIY, OpraHW3MeHHBbIN, TOMY/ISIL{UOHHO-BU/IOBOM, 5KOCHUCTEMHBIN
(buoreorieHoTHUECKMH), OHOChepHBIA. [Iporiecchl, MPOUCXOAMAIIHE B >KUBBIX
cuctemMax. OCHOBHble TIpM3HAaKM >XUBOT0. JKU3Hb Kak (opMa CyllleCTBOBaHUs
Marepuu. Hayku, n3yuaroiye >KuBble CUCTEMbI Ha Pa3HbIX YPOBHSX OpraHU3aLlyu.

V3yuyeHne >XUBBIX cucTeM. MeToqbl OWonorudeckodd Hayku. HabsogeHwue,
v3MepeHue, SKCIIepUMEeHT, CuCcTeMaTu3anus, MetaaHanus. [loHdaTre o 3aBUCMMOU U
He3aBUCUMOM TiepeMeHHOU. IlnaHvpoBanne »sSkcrnepumenTta. [locraHoBka u
npoBepka rurnote3. HyneBasi rurote3a. [loHsiTHe BLIOOPKU U €€ [1OCTOBEPHOCTb.
Pa3bpoc B Ouonorumyeckux gaHHbIX. OlleHKa /[JAOCTOBEPHOCTU TIOTyYeHHBIX
pe3y/ibTaToOB. [IpMuMHBI WCKa)KeHUs pe3y/abTaToB 3KcreprmeHTta. [loHsATHe
CTaTUCTHUUYECKOIO TeCTa.

JleMoHCcTpanuu



Tabmurel U cxembl: «OCHOBHBIE TIpU3HAKW JKWU3HW», «buonoruueckue
cuctemMbl», «CBOMCTBA >KMBOM MaTepuM», «YPOBHU OpraHu3alldd >KHUBOU
npupoabl», «CTpOeHWe >XUBOTHOM K/IeTKW», «TKaHW >XUBOTHBIX», «CHCTeMbI
OpraHoB YeJIOBeUeCKOro opraHusma», «buoreoijeHo3», «buocdepa», «MeToabl
W3y4eHUs >KUBOU NPUPO/IbI».

O6opymoBanue:  jabopatopHoe  obopyJoBaHuWe — AJjid  IIPOBe/IeHUS
HabmoZieHni, U3MepeHnH, SKCIIePUMEHTOB.

IIpakTuyeckass pabdora «lcrionb3oBaHrWe pa3/UUHBIX METO/I0OB TP
V3YUEeHUU >KUBBIX CUCTEM.

Tema 3. buosiorus KjieTrku

Knetka — CTpyKTypHO-QYHKLMOHaNbHas eJuHULA >KUBOro. Vcropus
OTKphbITUs KieTKu. PaboTel P. I'yka, A. JleBenryka. Knetounas teopus (T. I1IBaHH,
M. IlnenpgeH, P. BupxoB). OCHOBHbIe TOJIOKEHUSI COBPEMEHHOM KJI€TOUHOU
TEeOPUM.

MeToapl  MOJIEKY/JISIDHOM UM KJI€TOYHOW  OWOJOTHMH:  MUKDPOCKOTIHS,
xpomaTorpadusi, 3nekTpodope3, MeTOJ, MeueHbIX aTOMOB, AuddepeHIMaIbHOE
LeHTpudyrupoBaHye, KyJbTUBUPOBaHWE KJIETOK. M3yueHue ¢huKcupOBAHHbIX
KA1emoK. DJIeKTPOHHasi MUKpOCKomnus. KoHgokanbHas mukpockonusi. BumanbHoe
(npudicusHeHHOe) u3yyeHue KAemok.

JleMoHCTpanuu

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

Tabmuupl 1 cxeMbl: «CBETOBOM MHUKDPOCKOI», «DJIEKTPOHHBIN MUKPOCKOT»,
«VcTopus pa3BUTUSI METOZ0B MUKPOCKOTTUI».

ObopyaoBaHMe: CBETOBOM MHMKPOCKOI, MUKpOIIperiapaThl PAaCTUTETbHbIX,
JKUBOTHBIX U DaKTepUabHBIX KIETOK.

IlpakTuueckass pabora «V3yueHne MeTONOB K/I€TOUHON OHMOIOTHAA
(xpomarorpadus, snektpodopes, auddepeHiraIbHOE
1eHTpUdyrupoBanue, [1LP)».

Tema 4. XuMuueckas opraHusanus KjJ1eTKU

XVMMHUUECKUM COCTaB KJIeTKH. Makpo-, MUKPO- U Y/JbTPaMUKDPO3JIEMEHTBI.
Boga v eé posmb Kak pacTBOpUTEsIs, peareHTa, ydyacThe B CTPYKTypHUpPOBaHUHU
K/JIeTKH, TervIopery/sifui. MuHepasibHble BelllecTBa KJIeTKH, WX Ouosoruyeckas
poJib. POsIb KATUOHOB Y aHWOHOB B KJIETKe.

Opranuueckue BelecTBa KieTKd. buosiornueckue Ttiosvimepsl. benku.
AMMWHOKMC/IOTHBIM cocTaB 6enkoB. CTPYKTyphl 6e/lkoBoi MoseKynbl. [lepBuuHast
CTpyKTypa OenKa, TIenTHAHasi CBs3b. BTOpWYHasi, TpeTWYHasi, ueTBepTHUHas
cTpykTypbl. [HeHarypaiusi. CBoiictBa OenkoB. Kmaccudukanmss — 6enkos.
Bbuonornyeckue ¢hyHKIMY 0e/KOB. [TpUOHBL.



YrneBoabl. MoHOCaxapy/pl, Aucaxapyuibl, OMrocaxapy/bl U noJjvcaxapyzbl.
OO6uuit  mnaH CcTpoeHWss W (U3UKO-XMMHUUECKWe CBOWCTBA  YIJIEBOJIOB.
buonorvueckve (PyHKIUU YT/1€BOAOB.

Jlurmael. T'ugpodunsHo-ruApodoOHBIe cBoticTBa. Kiaccudbukaiys TUMMoB.
Tpurnuiiepuabl, doconmunuabl, BOCKH, CTepouzbl. buonoruueckue QyHKIUU
munuzoB. Ob1iye cBolicTBa OMOMOrHUeCKUX MeMOpaH — TeKyueCThb, CIIOCOOHOCTD K
CaM03aMbIKaHUIO, TIOTYTIPOHULIAEMOCTb.

Hykneunosele kucnotsl. JTHK u PHK. CtpoeHue HyK/JIeMHOBBIX KHCJ/IOT.
Hykneotuapl. [lpuHuyn komruieMeHTapHOCTH. [IpaBusio Yapradda. CTpykTypa
IHK — nBoiiHast cripaib. MecToHaxox/jeHue u ononoruueckre ¢pynkoun JJHK.
Bugel PHK. ®yHkiuu PHK B Kiietke.

Ctpoenue Mosekysnbl AT®. Makpospruueckue cBsi3u B mosieKysie ATO.
buonoruueckue @yskiuu AT®. BoccTaHoB/IeHHBIE TEPEHOCUMKHU, UX (PYHKIMU B
Kinetke. /Ipyeue Hykneosuompugpocpambr (HTD). CekBenupoBanue [IHK.
MemoObl eeHOMUKU, MPAHCKPUNMOMUKU, NPOMeOMUKU.

CrpykrypHas Guosiorus: 6noxumMudeckue u OHoduU3NUeckre UCCIeA0BaHMUs
cocTaBa Y TPOCTPAHCTBEHHOW CTPYKTypbl OHoMoOmekysn. MooeaupogaHue
cmpykmypbl U pyHKYuli 6uomonekyn u ux komniekcos. KomnbtomepHblil Ou3aliH u
opeaHuuecKuli cuHme3 6UOMO/eKy U UX HenpuUpPOOHbIX AHA/N0208.

JleMoHCcTpanuu

[Toprpetsr: JI. ITomunr, /K. YorcoH, ®@. Kpuk, M. Yunkunc, P. @paHK/iuH,
@. Canrep, C. I[Ipy3unep.

Huarpammebl:  «PacripefjeieHe XUMHUYECKUX SJIEMEHTOB B  HEXUBOU
nipupoge», «PacrpeiesieHre XMUMUUECKHX 3JIEMEHTOB B )KUBOU TIPUPOJE».

Tabnuipl u cxemel: «[lepuoguyeckasi Tab/vija XUMUUECKUX 37IeMEHTOB»,
«CTpoeHre MOJIeKyJbl BOAbI», «BellectBa B cocTaBe OpraHusMoB», «CTpoeHHe
MoJieKy/bl Oenka», «CTpPYKTypbl 0enkoBOW MOmeKy/ibl», «CTpoeHHe MOJIeKy
yrieBosoB», «CTpoeHWe MoJsieKyn JUnuzoB», «HyKienHOBbIe KUCIOTHI»,
«CTtpoenue MoseKkyJibl ATOx».

Ob6opyoBaHMe: XUMUYeCKas Iocy/ia U 000py/joBaHue.

JIaGoparopHas pabora «O6HapyXeHHe OeTKOB C TIOMOII[bI0 KaueCTBEHHbBIX
peakLyn».

JlaboparopHass pabora  «/ccrmemoBaHuWe ~— HYK/IEMHOBBIX  KHCJIOT,
BbI/|eJIEHHBIX U3 KJIeTOK Pa3/IMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue U GyHKIIUM KI€TKHU

Tunbl KIETOK: SyKapuoTuyeckas U mnpokapuotuueckas. CTPYKTypHO-
GbyHKIIMOHAIbHBIE 00pa30BaHUs K/IeTKH.



CTpoeHHe IPOKAapUOTHUECKOH K/1eTKH. KneTouHasi creHKa OakTepuii ¥ apxei.
Oco0GeHHOCTH CTpPOeHHUsI TeTepOTPOGHOM YW aBTOTPO(PHON IMPOKApPUOTHUECKUX
K/IeTOK. MecCTo 1 po/ib MPOKapuoT B 6UOIjeHO3aX.

Crtpoenue v (GyHKLIMOHUPOBaHWe 5yYKapuOTHUYeCKOU KJIETKHU.
[Tnasmatuueckass MeMOpaHa (ria3masieMva). CTpyKTypa —IIJla3MaTUueCKOU
MeMOpaHbl. TpaHCIOPT BelljeCTB uepe3 IJla3MaTHYeCKyr0 MeMOpaHy: MacCUBHbIN
(auddysusa, obneruénHas auddysusa), akTHBHBIA (MEPBUYHBIA W BTOPUYHBIN
aKTUBHBIM TpaHcrnopT). [losynpoHuijaeMocTts MemOpaHbl. Pabota HaTpuii-
Ka/IMeBOro Hacoca. DHJOLMTO3: MAHOLMTO3, (aroruTo3. JK30LUT03. KneTouHas
creHka. CTpyKTypa ¥ (GyHKIJUM KJIeTOUHOM CTEHKH pacTeHH, TprOoB.

Luroriasma. Lluto3sons. Lyutockener. [IBvkeHre LuToriasMbl. OpraHon/bl
K1eTkd. OpHoMeMOpaHHbIe OpraHOWbI K/eTKH: JHJOIUIa3MaThueckas CeThb
(BIIC), anmapar I'oabpkKu, TU30COMBbI, UX CTpoeHHe U (yHKIMU. B3auMocBs3b
ojHOMeMOpaHHBIX OpraHoWJoB KieTKh. CTpoeHHWe TpaHy/SPHOTO DPeTUKY/IyMa.
MexaHu3zm HanpaeneHus beakoe & DIIC. CuHTe3 pacTBOpUMBIX OesikoB. CHHTe3
KJIeTOUHbIX ~ MeMmOpaH. ['nafkuii  (arpaHy/isipHBIM) — 3H/AOTUIa3MaTUUeCKU
petukynyM. CekpeTopHasi GyHKIMS ammapara ['onbmku. Modugukayus 6e1kos 8
annapame I'onb0xcu. Copmupoeka b6eakos 8 annapame I['onbOdxcu. TpaHCIOPT
BellleCTB B KjieTKe. Bakyo/in pacTuTebHbIX K1eToK. KieTouHslii cok. Typrop.

[TonyaBTOHOMHbBIE ~ OpPraHOMZbI  K/JETKA:  MUTOXOHAPWUM,  TJIAaCTU/IBI.
ITpoucxostcoeHue mumoxoHoputi u naacmud. Cumbuozenes (K.C. Mepesickosckull,
JI. Mapeyauc). CTpoeHue W (PyHKIMM MUTOXOHAPUM U Tuiactuj. IlepBuuHble,
BTODUYHbIE UM  CJIOKHbIe  IUIACTUbl  (DOTOCHUHTE3UPYIOL[UX  IYKapHUOT.
XJI0pOI/IacThl, XpPOMOILJIACTHI, JIEUKOT/IACThI BBICIIIMX PACTEHUM.

HememOpaHHbIe opraHou/ bl KjieTKu CTpoeHue U (yHKI[MHM HeMeMOpaHHBIX
OpraHounoB K/IeTKU. Pr6ocombi. IIpomedscymouHble ¢unramenmsil.
MukpodunaMeHTbl. AKMuHoO8ble MukpoguiameHmbl. MblllleuHble  KIETKU.
AKMUHOBble KOMNOHEeHMbl HeMblueUYHbIX Kiemok. Mukpotpybouku. KneTouHblit
1eHTp. CTpoeHWe U [IBI)KeHHE JKTYTUKOB W pecHUYeK. MUKPOTPyOOuKu
qurToruiasmel. LleHTpuosbs. Benku, accoyuupo8aHHble C MUKpouiameHmamu u
Mukpompyboukamu. MomopHble benKu.

Snpo. O6osouka siipa, XpOMaTHH, Kapyoria3Ma, sIpbIlIKWA, UX CTPOeHUe U
byHKIK. SgepHbI OenKOBBIM MaTpUKC. IIpocTpaHCTBEHHOE pacIio/ioyKeHHe
XpOMOCOM B HHTep(dasHOM sijpe. JyxpomMamuH u 2emepoxpomamuH. beyku
XpOMaThHa — TUCTOHBI. JluHamuka si0epHol 060/10uku 8 Mmumo3se. SOepHbill
mpadcnopm.

Knetounsle BktoueHusi. CpaBHUTE/IbHASI XapaKTEPUCTUKA KJIETOK 3YKapUOT
(pacTuTe/IbHOM, JKUBOTHOM, TPUOHOIA).

JleMoHCTpanuu



[TopTpetsi: K.C. MepexxkoBckuH, JI. Maprynuc.

Tabmurel U cxembl: «CTpoeHHWe 3YKapUOTUUYECKOW KJeTKH», «CTpoeHHe
JKUBOTHOM  K/IeTKW», «CTpoeHue  pacTUTeNbHOM  KieTKu», «CTpoeHue
MUTOXOHAPUN», «A1po», «CTpoeHre NpOKapuOTUYEeCKOW KJIeTKW».

ObGopyaoBaHMe: CBETOBOM MHMKDPOCKOI, MUKpOIIperiapaThl PAaCTUTETbHBIX,
YKUBOTHBIX KJIETOK, MUKDPOTIperiapaThl 0aKTepUalbHbIX K/IETOK.

JlaboparopHasi pa6ora «lI3yueHHWe CTpPOeHMs KJ/E€TOK Ppa3/IUuHBIX
OpraHu3MOB».

IIpakTuueckasi padora «l/i3yueHre CBONCTB K/I€TOUHOM MeMOpaHbI».

JlabopaTopHasi pabora «lcciefoBaHue TIa3MoJiM3a W [leTia3MoJikM3a B
PaCTUTEe/IbHBIX KJIeTKaX».

IIpakTuyeckass pabora «lV3yueHue  JBIWKEHHsS  I[UTOIUIa3Mbl B
pPaCTUTE/IbHBIX KJIeTKax».

Tema 6. O0MeH BelllecTB U NMpeBpalieHHe YJHEPTUHU B K/IeTKe

AccuMunsIys U AUCCUMUTISINS — IBé CTOPOHBI MeTabom3ma. Turibl oOMeHa
BeII|eCTB: aBTOTPOGHBIM W TeTepoTpOo(HBIN. YdUacThe KHC/IOpoZa B OOMeHHBIX
rpoiieccax. OJHepreTuueckoe obecrieueHde KieTku: TipeBpaijeHne AT® B
oOMeHHBIX TiporjeccaXx. PepMeHTAaTHBHBLIM XapaKTep peaklUil KJIeTOYHOTOo
MeTabomm3ma. PepMeHTbl, WX CTPOeHHe, CBOWCTBA M MeXaHU3M JeUCTBUS.
Kodepmentbl. OTnuuusi epMEeHTOB OT HeOpPraHWYeCKUX KaTaJau3aTopoB. benku-
aKTHUBaTOpPbl W OEeNIKU-WHTHOWTOPBL. 3aBHCHUMOCTb CKOPOCTH (hepMeHTaTHBHBIX
peakLyi OT pa3/InuHbIX (PAKTOPOB.

[lepBuuHbBI CHHTE3 OpraHAYeCKUX BelecTB B KieTke. dorocuHTes.
AHOKCU2eHHbIll U OKCu2eHHbIll ¢pomocuHmes y 6akmeputi. Ceemocobuparoujue
NuU2MeHmMbl U NU2MeHMbl peaKyuoHHO20 yeHmpd. PoJib XJIOpOIIacTOB B IpoLjecce
doTocuHTe3a. CBeToBasi U TeMHOBas1 (ha3bl. DomoodbixaHue, Cs., C;. u CAM-munbl
¢omocunmesa. TIpogyKTUBHOCTE (POoTOCHMHTe3a. BiusiHve pasnuuHbIX (DaKTOPOB
Ha CKOPOCTb (POTOCHMHTe3a. 3HaUeHWe (POTOCHHTe3a.

XeMOCHHTe3. Pa3Hoobpasue OpraHu3MOB-XeMOCUHTEeTUKOB:
HUTpUUIMpYOIIe OakTepuu, >kese300akTepuu, cepobakTepuy, BOZOPOZHbIE
OakTepun. 3HaueHHe XeMOCHUHTE3a.

AHaspobOHble opraHu3mbl. Buabl Oposkenus. [TpoAykThl Opo>KeHUs U WX
WCTIO/Ib30BaHNe UYe/IOBeKOM. AHa’poOHble MUKDOOPTaHHM3Mbl KaK OOBEKTBI
6uoTexHOMOTUU 1 BO30yuTen O0se3Hel.

AspobHbie OpraHu3MBl. Orarbl 9HepreTUYeCKOro obMeHa.
[ToaroToBUTE/MbHBIM 3Tarl. ['TMK0/N3 — 6eCKUCIOpOIHOe paciieryieHre ITFOKO3bI.

buosiornueckoe okuc/ieHWe, WK KJIeTOYHOe JbixaHue. Pojib MUTOXOH/pUN B
nporieccax OMOJIOrUUeCcKOro oKucaeHus. Lluknnueckue peakiu. OKUCIUTeTbHOE
dochopunmipoBanre. SHepausi MembpaHHo20 e2padueHma npomoHos. CuHmes



AT®: paboma npomoHHol AT®d-cunma3sbl. IlpenMyiiecTBa a’poOHOTO TyTU
oOMeHa BelecTB Tepe/; aHa3pOoOHbBIM. DPheKTUBHOCTh SHEPTeTHUECKOT0 0OMeHa.

JeMoHCTpanuu

[Toptpetsr: k. Ilpuctiu, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHresnbrapar, I1. Murtuesi, I'. A. 3aBap3uH.

Tabmuibl U cxeMbl: «PoTOCHHTE3», «DHEpreTHUecKuii 00MeH», «BHOCHHTE3
beska», «CtpoeHre depMeHTa», « XeMOCHUHTE3».

Ob6opyaoBaHMe: CBETOBOW MUKPOCKOTM, 00Opy/0OBaHUe [jisi TPUTOTOBJIEHUS
TOCTOSTHHBIX U BpeMeHHbIX MUKPOMpernapaToB.

JlabopaTopHasi pabora «lI3yueHre  KaTa/JIMTUUECKOW  aAKTHBHOCTH
(epMeHTOB (Ha MpyMepe amuIa3bl WA KaTasasbl)».

JlabopaTopHasi pabora «l3yueHWe ¢epMEHTaTHBHOTO pacIiieT/IeHUs
TePOKCH/Ia BOOPO/Ia B PACTUTEBHBIX U )KUBOTHBIX KJIETKax».

JlabopaTopHasi pabora «CpaBHeHue TipollecCOB  (oTocHHTe3a U
XeMOCHHTEe3a».

JIaboparopHasi pabota «CpaBHeHHe MPOI[eCCOB OPOXKEHUS U AbIXaHHUS».

Tema 7. HacneacrBenHasi uHGopManus ¥ peajin3aijus eé B KJIeTKe

Peakiju MaTpuuyHOro CHHTe3a. [IpUHLMIT KOMIUIEMEHTApPHOCTH B PeakLUsX
MaTpPUYHOIO CHUHTe3a. Peanu3aliysi Hacae[CTBeHHOM MHGOpMaluu. ['eHeTHUYeCKUi
KOJl, ero CBOMCTBA. TpaHCKpuniusg — MaTtpuuHbli cuHTe3 PHK. TIpuHUMMBI
TPaHCKPUILMX: KOMIIJIEMEHTapHOCTb, aHTHWIIapaljIeJlbHOCTb, ACUMMETPUYHOCTb.
Cospeganue mampuuHblX PHK 8 sykapuomuueckoli kiemke. Hekodupyiowue PHK.

TpaHcasiLus U eé sTanbl. Yuactue TpaHcropTHeix PHK B 6uocuHTese Oerka.
YcnoBust O6uocuHTe3a Oenka. KopupoBanue amuHOKHC/IOT. Ponb pubocom B
buocuHTe3e Oestka.

CoepemeHHble npedcmasneHuss 0 cmpoeHuu 2eHog. OpraHusalysi reHoma y
TPOKapUOT U 3YKapuoOT. Perynsiuys akTUBHOCTU T'e€HOB Yy MPOKapuoT. ['mmoTtesa
ortepoHa (®. )Kako0, K. MaHo). MoseKyasipHble MexaHu3mbl 3KCNPeccuu 2eHO8 y
ykapuom. Poab xpomamuHa 8 pe2yasiyuu pabombl 2eHos. Peryisiiiusi 0OMeHHbIX
TIpOLeCCOoB B KieTKe. KneTouHbl romeocTas.

Bupychbl — HeKieTouHble (POPMBI XKU3HU U 00MraTHeie Tapasutbl. CTpoeHMe
TIPOCTBIX U CJIOJKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. XKu3HeHHbIlU YUK
JHK-codepocawjux eupycos, PHK-coOepicawjux eupycos, 6akmepuogazos.
ObpamHas mpaHcKpunyusi, peeepmasa, uHmez2pasd.

BupycHble 3aboneBaHHs yesioBeKa, >KUBOTHBIX, pactenuid. CITU/I,
COVID-19, coranbHble U MeJULMHCKHE TIPOOIEMBL.

BuouHpopmamuka: uHmeepayusi u avaauz 6onbwiux maccueos («bigdata»)
CMpyKmMypHbix 6uo102uYecKux 0aHHblx. HaHomexHono2uu 6 6uono2uu u meouyuHe.
ITpoepammupyemble ¢pyHkyuu 6eaxkos. Cnocobbl 00CmasKu aekapcme.



JeMoHCcTpanuu

[Toptpetsi: H. K. Kosnbuios, [. . UBaHOBCKUH.

Tabmuupl u cxembl: «bruocuHTe3 Geska», «['eHeTHUecKuil Kof», «BUpych»,
«bakTepuodaru».

IIpakTHueckas pabora «Co3aHue Mo/ie/id BUPyCa».

Tema 8. JKuzHeHHbIN UK/ K/J1I€TKHA

Krerounblli 1jUK/, ero mnepuoibl WU peryasiusi. MHTepdaza U MUTO3.
Oco6GeHHOCTH TIPOLIeCCOB, TIPOTeKarolux B uHTepdasze. ITogroToBKa KIeTKU K
penenvto.  I[lpecuHTeTMyeckuit  (MMOCTMUTOTUUECKWM),  CUHTETAYECKUH U
TOCTCUHTETUYECKUM (MPeMUTOTUUECKUN) TTepruo/bl UHTepdasbl.

Marpuunbii cunTe3 THK — penmkanus. Ilpunounsl pervmkanuu JHK:
KOMILJIEMEHTapHOCTb,  MMOJYKOHCEPBAaTUBHBIM  CUHTE3, aHTUIApa/Ie/lbHOCTb.
Mexanusm pervivkanuu [JHK. Xpomocomsl. CtpoeHue xpoMocoM. Tesomepsl U

TesloMepa3a. XPOMOCOMHbIE Habop K/IeTKM — KapuOTHUIl. JIUTUIOWAHBIA U
raryIONIHBIM  HabOpbl  XpOMOCOM. ['OMOJIOTWUUHBIE  XPOMOCOMBI. I[T0/IOBBIE
XPOMOCOMBI.

Henenvie kjmeTku — wMUTO3. CTaAuKd MHTO3a W MPOUCXOJAIIUE B HHUX

rporecchl. Tumel MUTO3a. KapruokuHe3 U LIMTOKMHe3. buosoruueckoe 3HaueHue
MUTO3A.

Perysisiniuss MUTOTUYECKOrO LMK/IA KiIeTKWA. IIporpammupyemasi KjieTouHas
rubesb — arorTo3.

KrnerouHoe s71po, XpomocoMbl, (GyHKLMOHaAbHasi TeHOMUKA. MexaHu3mbl
npoaucepayuu, JdugpgepeHyuposku, cmapeHus u 2ubeau kaemok. «lLugposas
K/1emka» — buouHgopmamuyeckue mooenu PyHKYUOHUPOBAHUS KAeMKLU.

JdeMoHCcTpanuu

Tabmuibl 1 cxeMbl: «KW3HEHHBIM LUK K/IeTKW», «MwuTo3», «CTpoeHue
XpoMocoM», «Perumukarys JJHK».

Ob6opyaoBaHMe: CBETOBOM MHUKPOCKOIT, MUKpOTIperiapaThl: «MUTO3 B K/eTKaxX
KOpelLKa JIyKa».

JlabopaTopHasi  pa6ora  «/3yueHWe  XpOMOCOM Ha  TOTOBBIX
MUKpoIIperiaparax».

Jla6opaTopHasi pabdora «HabmomeHre MrUTO3a B K/leTKaX KOHUMKA KOpeIlKa
JIyKa (Ha rOTOBBIX MUKpOMpernapaTax)».

Tema 9. CTpoenue u PyHKI[UM OPraHU3MOB

buonorunueckoe pa3HoobOpa3ue OpraHu3MOB. OJHOK/IeTOUHbIe,
KOJIOHUAJ/IbHbIe, MHOT OKJIETOUHBIE OPTraHU3MBbl.

Oco0GeHHOCTH  CTPOEHUS W JKU3HE/eATeTbHOCTA  OJHOK/IeTOUHBIX
opraHu3moB. bakTepuy, apxeuW, OJHOK/IE€TOUHble TpUOBI, OAHOK/IETOUHBIE
BO/ZIOPOC/IH, APYTrHe NpOTUCThI. Ko/IOHUaIbHbIe OPraHU3MBI.



B3auMoCBsA3p uacTeli MHOTOK/IETOYHOrO OpraHv3ma. TKaHM, OpraHbl U
cucTeMbl opraHoB. OpraHusM Kak ejMHoe Lesoe. ['omeocras.

Tkanu pacteHuid. Tumbl pacTUTeNbHBIX TKaHel: obpa3oBaresbHas,
TOKPOBHas1, TMPOBOJsAIAsi, OCHOBHasi, MexaHUueckas. OcoOeHHOCTH CTpOeHMs,
(GYHKLUMA U pacroioKeHusl TKaHeld B OpraHax pacTeHUM.

TKaHU >KMBOTHBIX W 4YeyioBeKa. THIbl )KUBOTHBIX TKaHEeW: SMUTe/ralibHas,
COeZIMHWTE/IbHAsI, MblllleuHasi, HepBHass. OcoOeHHOCTH CTpoeHUs, (QYHKUUN u
pacroJ/io’KeHUs: TKaHel B OpraHax >KUBOTHBIX U Yesl0BeKa.

Opranbl. BereratvBHble M TreHepaTHBHbIE OpraHbl pacTeHuu. OpraHbl U
CUCTEeMbI OPraHOB KUBOTHBIX U YesioBeKa. DyHKLIUU OPraHoB U CUCTeM OPIraHOB.

Ornopa Tena opranu3MoB. Kapkac pacteHuid. CkesieTbl OJHOKJIETOUYHBIX U
MHOT'OK/IETOYHBIX J>KMBOTHBbIX. HapyXHbIM W BHyTpeHHUM cKesneT. CTpoeHue WU
THUIIbI COeJUHEHNS KOCTeH.

[BwkeHue  opraHusMoB. [IBiKeHHWe  OJHOKJ/IETOUHBIX  OpPraHU3MOB:
amMébouIHOe, >KI'YTUKOBOEe, peCHHWYHoe. [IBiKeHHWe MHOTOK/IeTOUHBIX paCTeHHWH:
TPONU3MBbI W HACTUW. [IBM)KeHHWe MHOIOK/IeTOUYHBIX >KMBOTHBIX U UejiOBeKa:
MbIlleyHasi cuctema. Pedekc. CKesleTHbIe MBIIII[BI U MX paboTa.

Ilutanue opranusmoB. IlorsomeHue BoOAbI, YIVIEKUC/IOTO rasa U
MUHepa/IbHbIX BeleCTB pacTeHUsAMU. IIvTaHue >KUBOTHBIX. BHYTpUIIO/IOCTHOE U
BHYTPUKJ/IETOUHOe TMulleBapeHue. [lWTaHve MO3BOHOUHBIX >XMBOTHBIX. OTHeJsibl
NULeBapyuTeIbHOrO Tpakra. IluieBapuresnibHble jKesesbl. IluirieBapurensHas
CcuCTeMa yejioBeKa.

[pixaHue opraHu3MoB. [lpixaHue pacTeHui. [IbixaHue XUBOTHBIX. duddy3us
ra3oB uepe3 MOBePXHOCTh KjeTKU. Ko)kHOe fbixaHue. [IpixaTesibHasi IIOBEPXHOCTD.
’KabepHoe 1 niérouHoe AbixaHue. /IbIxaHve MO3BOHOYHBIX KUBOTHBIX U UejioBeKa.
OBOJIFOLIMOHHOE  YCJIO)KHEHVe CTPOeHUs] JIETKUX [103BOHOYHBIX JKUBOTHBIX.
[bixaTe/nbHasd cucreMa 4ejoBeka. MexaHU3M BeHTWIALMU JIETKUX Y NOTULl U
MieKonuTaroLuX. Perysius abixanus. [pixatebHble 00BEMBI.

TpaHCOOpPT BeLeCTB y OpPraHyM3MoOB. TpaHCIIOPTHbIE CHUCTEMbl pacCTeHUHU.
TpaHCOpT BelleCTB y JKUBOTHBIX. KpoBeHOCHass cucteMa W €@ Oprassl.
KpoBeHocHasi cucTemMa II03BOHOYHBIX JKUBOTHbIX U yesnoBeka. Cepate,
KPOBEHOCHble COCyJbl U KpOBb. Kpyru KpoBooOpailleHHsi. IBOJIIOLIMOHHbIE
YC/I0)KHEeHHsI CTPOeHUs] KPOBEHOCHOW CHUCTeMbl MO3BOHOYHBIX KMBOTHBIX. PaboTa
cepALia U e€ peryJssuus.

Beigenenvie y opraHu3sMoB. BeijeneHve y pacteHud. Breigenenuwe y
JKUBOTHBIX. COKpaTuTe/ibHble BakKyoiu. OpraHbl BbijeseHUs. PuibTpanus,
cekpelist U 0OpaTHOe BcachiBaHHEe KaK MeXaHH3Mbl PabOThl OpPraHOB BbIe/IeHHSI.
CB$13b IM0OJIOCTH TeJla C KPOBEHOCHOU U BBIZIEIUTEIBHOU CHUCTeMaMU. Boeijenenuve y



MO3BOHOYHBIX >KUBOTHBIX M uesnoBeka. [Touku. CTpoeHue U (yHKL[MOHUPOBaHUE
HedpoHa. Ob6pa3oBaHKe MOUM Y UeOBeKa.

3anyMra y OpraHu3moB. 3aljudra y OAHOK/IeTOUHbIX OpPraHu3MoB. CHopsbl
OakTepuii M LMCThI TIPOCTEMIIMX. 3allldTa Yy MHOTOK/JIETOYHbIX pacTeHUM.
Kytukyna. CpescTBa macCMBHOM M XUMUUECKOW 3allUThl. DUTOHLIU/IBI.

3almra y MHOIOKJ/IETOUHBIX JKUBOTHBIX. IIOKpOBBI U UX IPOU3BOJHEIE.
3amura opraHu3Ma ot OosiesHell. VIMMyHHasi cucTeMa uesioBeKa. KieTOouHbld U
T'yMOpa/IbHbIA UMMYHUTeT. BpOXXIEHHBIM U TPUOOpPeTEHHBIN creluduuecKuil
MMMYHUTET. Teopusi K/IOHa/JbHO-Ce/eKTUBHOr0 nuMmmyHuteta (I1. Opmux, @. M.
bepuer, C. ToneraBa). BocnanuTenbHble OTBETbI OPraHW3MOB. Posib BPOXKAEHHOTO
MMMYHUTETA B Pa3BUTHUM CUCTEMHBIX 3a00/1eBaHUM.

PasgpaxxvmocTs Y perynsiiuss |y  OpraHusmoB. PasjpaxumocTs y
OJIHOKJIETOUHBIX OpraHusmoB. Takcucel. Pa3gpaxuMocTb U peryasauus  y
pacteHuid. PoCTOBbIe BelljecTBa U UX 3HAUEHUe.

HepBHass cuctema u pedieKTOpHasi perymsigusi y >KUBOTHbIX. HepBHast
cucTemMa M eé oTJe/bl. DBOJIIOLMOHHOE yC/IOXKHEHUE CTPOeHHsI HEPBHOW CHUCTeMbI
y JKUBOTHBIX. OTJenbl TOJOBHOTO MO3ra MO3BOHOUHBIX >XMBOTHBIX. Pediiekc u
pedekTopHas Ayra. be3sycioBHbIe U yC/IOBHBIE peIeKChI.

I'ymopaneHas perynsanus U SHAOKPUHHAsA CUCTeMa JKUBOTHBIX U 4YesOoBeKa.
Kenesbpl SHJOKPDMHHOM CHUCTeMbl W UX TOPMOHBL. [lelicTBe TOPMOHOB.
B3auMoCBSI3b HEPBHOM U 5HAOKPUMHHOM CHUCTeM. ['umnortanamo-runogusapHas
cucrema.

JeMoHCcTpanuu

[Toptpert: W. I1. [1aBnoB.

Tabmuibl U cxembl: «OJIHOK/IETOUHbIE BOJOPOCIN», «MHOTOK/I€TOUHbIe
BoZiopociin», «bakrepun», «[IpocTenimme», «OpraHbl LBETKOBBIX pPaCTEHUI»,
«CucTteMbl OpraHoB TI03BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HacekoMbIx», «TkKaHU pacTeHuil», «KopHeBble cuctembl», «CTpoeHue ctebsi»,
«CTpoeHue JMCTOBOM TMJIAaCTUHKW», «TKaHU >XUBOTHBIX», «CKeseT 4JeyjioBeKa»,
«IIumeBapuresnbHasg  cucreMa», «KpoBeHOCHass cucrema», «/lpIxaresbHas

cucremMa», «HepsHas cucremMa», «Koxxa», «MBpll1eyHas

cucTtemMa», «BblendTesibHasi CUCTeMa», «JHAOKPHHHasi cuctemMa», «CTpoeHHe
MBIIILBDY, « IMMYHUTET», «KuleuHonosnocTHeie», «Cxema MMUTaHUA
pacTeHul»,  «KpoBeHOCHbIe CUCTEeMbI II03BOHOYHBIX JKUBOTHBIX»,
«CtpoeHue rugpel», «CTpoeHue milaHapuu», «BHyTpeHHee CTpOeHHe
JoKzaeBoro uepss», «HepBHas cucrema PBIO», «HepBHas cucTeMa

JArywku», «HepBHasgs — cucrema npecMbikarommxcs»,  «HepBHas — cucrema
MITUL], «HepBHas cdcTteMa Miekonuraromux», «HepBHas cucrema

yesioBeKa», «Pediekcy.



OOGopyaoBaHMe: CBETOBOM MMKDPOCKOI, MHUKPOTIperapaThl OHOKIeTOUYHbIX
OpraHM3MOB, MHUKpOMpenapaTbl TKaHeW, PaKOBUHBI MOJUIFOCKOB, KOJUIEKL[UA
HaCeKOMBIX, WITIOKOXKUX, >KHBbIe 3K3eMITISpbl KOMHATHBIX pacTeHul, repbapuu
pacTeHWW Ppa3HbIX OTHEeJIOB, BJaXHble TMpernapaTrbl >XMBOTHBIX, CKEJIeThI
TO03BOHOYHBIX, KOJUIeKLIMA 0ecrio3BOHOUHBIX JKMBOTHBIX, CKeJIeT uYesioBeKa,
obopyioBaHue AJisl IeMOHCTPALIUU TTOUBEHHOT0 Y BO3/YLIIHOTO MUTAHWsI paCTeHUH,
paciijerieHyst Kpaxmasa u 0enkoB 1o/ JielicTBueM ¢pepMeHTOB, 000pyi0BaHKe [Jist
JIeMOHCTpALUM OMBITOB T10 W3MEPEHUI0 KU3HEeHHOW EMKOCTU JETKHUX, MeXaHU3Ma
JIbIXaTe/IbHBIX JBW)KEHUH, MOZeJIU TOJIOBHOTO MO3Tra pa3/IMuHbIX )KUBOTHBIX.

JIaboparopHasi pabora «/3yueHre TKaHel pacTeHUI».

JlabopaTopHasi paboTa «/3yueHne TKaHel JKUBOTHBIX».

JlabopaTopHasi paboTa «/3yueHre OpraHoB I[IBETKOBOT'O PaCTEHUS».

Tema 10. Pa3MHo)XeHHe U pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOXKEHUsI OpPraHM3MOB: Oecriosioe (BK/lOuasi BereTaTHBHOE) U
nosioBoe. Buael  6ecriosioro  pa3MHOXKEHUSs:  TIOYKOBaHUe,  CIIOPYJISILIUS,
(dbparmeHTaLusi, KJIOHUPOBAHUE.

[TonoBoe pa3mHoxeHue. [losioBble KeTKW, wuiu rametbl. Meio3. Ctaguu
Merosa. [ToBegenue xpomocoM B Meiio3e. KpoccuHrosep. buosornueckuii cMbIci
MeKo3a M II0JIOBOrO Ipoliecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIe
OpraHu3MOoB.

IIpensapoppiiieBoe passutHe. ['ametoreHes y )XUBOTHBIX. I10/10BBIe JKeJsie3bl.
Ob6pa3oBaHue 1 pa3BUTHe TI0JIOBBIX K/1eToK. CriepmaToreHe3 u ooreHe3. CTpoeHue
TIOJIOBBIX KJIETOK.

OmuiofoTBOpeHre W 3MOpPHOHANBHOE pa3BUTHE >KUBOTHBIX. CriocoObl
OIUIO0TBOPEHYs: Hapy>KHOe, BHyTpeHHee. [IapTeHoreHes.

WHavBYlyanbHOe pa3BUTHE OpraHW3MOB (OHTOTeHe3). OMOPUO/IOTrys — HayKa
0 pa3BUTHM OpPraHKU3MOB. MopgoeeHe3 — 00Ha U3 21a8HbIX npobaem s3mbpuono2ULL.
KoHyenyusi mopcpozeHogs u modenu mopcpozeHeza. Craauu >mMOpHoOreHe3a
KUBOTHBIX (Ha TipuMepe fgrymku). [Jpobnenwe. Tumbl  ApobaeHUs.
JemepmuHuposaHHoe u HedepMUHUpPOBAHHOe OpobaeHue. baacmyaa, munbl
6aacmyn. OcobeHHOCTH [ApoOIeHUS MJIEKOTIMTAIOIMIUX. 3apO/bIIIeBbie JINCTKA
(racTpynsiuus). 3akiaafKa OPraHOB M TKaHeM M3 3apO/bIlIeBbIX JIMCTKOB. B3armHoe
BAWSTHUME YacTell pa3BUBAIOIIErocss 3apofbiiia (3MOpuoHambHasi WHAYKLHS).
3aKnaZka TuUlaHa CTPOEHHs JKMBOTHOTO  KaK pe3y/bTaT HepapXudecKux
B3aUMOJIENCTBUM TeHOB. BusiHue Ha 5MOpHOHANbHOE pa3BUTHE pPa3/MUHBIX
(hakTOpOB OKPY’Karolliei Ccpe/ibl.

Poct u pas3BuTHe XHMBOTHBbIX. [locTambpuoHanbHBIM Mepuos. [Ipsimoe u
HemipsiMoe  pa3BuTHe. Pa3BuTe c MeTamopdo3oM y 0ecro3BOHOYHBIX U
M03BOHOUHBIX JKABOTHBIX. bBHOnOrnueckoe 3HaueHWe TMPSAMOrO W HEIpPSIMOro



pa3sBUTUS, UX pacrnpoCcTpaHeHWe B mnpupoge. TUmbl pocTa KUBOTHbIX. PaKTOPBI
PeryJisiliii poCTa )KUBOTHBIX U yuesioBeKa. CTaiuy MOCTIMOPUOHATBHOTO Pa3BUTHUS
y KUBOTHBIX U uesioBeKa. [lepropl oHTOreHe3a yesioBeka. CTapeHue U CMepTh Kak
Ouronoruueckyie rMpoLecChl.

Pa3smHOXeHWe W pa3BUTUe pacTeHuil. ['ametrodutr u cnopodut. Melio3 B
JKU3HEHHOM T1MK/ie pacteHuii. OO6pa3oBaHue Crop B TpoIjecce Meio3a.
lamerorene3 y pacreHud. OIUIOfOTBOPeHWE U pPa3BUTHE  PACTUTEbHBIX
opraHu3moB. [IBoitHOe OTIOAOTBOpeHHe y 1IBeTKOBBIX pacTeHui. Obpa3oBaHue u
pasBUTHe CeMEeHU.

MexaHW3MBbI PeryJ/IsILUA OHTOreHe3a y paCTeHUM U KUBOTHBIX.

JleMoHCTpanuu

IToptpetsr: C. I'. HaBauy, X. IlInemas.

Tabnmuipl U cxeMbl: «BeretatvBHOe pa3MHOXeHHe», «Turbl 6ecrosoro
pasMHOXeHUus1», «Pa3MHOXeHue XJ/IaMUJOMOHa/bl», «Pa3MHO)KeHHe 3BIJIeHbI»,
«Pa3MHOXeHUe TUapbl», «Meho3», «XpoMocoMbl», «['ametoreHes», «CTpoeHue
SULIEK/IeTKU U CcriepMato3ousia», «OCHOBHbIE CTaJiuM OHTOreHe3a», «lIpsamoe u
HernpsiMmoe pa3BuUTue», «Pa3BuThe MaMCKOro Xyka», «Pa3BUTHe capaHumn»,
«Pa3BuTne nATyLIKW», «/IBOMHOE OMJIOJOTBOPEHME Yy LIBETKOBBIX PAaCTeHUN»,
«CTpoeHMe CeMsiH OJHOJObHBIX Y [ABYAOJIbHBIX pAacTeHUM», «KW3HEeHHbIN LUK
MOPCKOM  KamyCTbl», <«JKW3HEHHBbIM LMKJI Mxa», «KM3HEHHbIM LUK/
TartopoTHUKA», «’ KWU3HEeHHBIA LUK/ COCHBI».

ObopyaoBaHMe: CBETOBOM MHKPOCKOII, MHUKpOTpernaparbl SIUIeKIeToOK U
CIiepMaTO30U/10B, MoZe/b «LIUK/T pa3BUTUS JISITYILIKUY .

JIaGopaTopHasi pabdora «/3yuyeHre CTPOEHUs TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIperiaparax».

IlpakTHueckas padora «BbisiBieHHe TPU3HAKOB CXOZCTBA 3apOZbIIIe
T03BOHOYHBIX KUBOTHBIX».

JlaboparopHasi pabora «CTpoeHHe OpraHoB pa3MHOKEHHUS BBICIITHX
pacTeHUu».

Tema 11. I'eHeTMka — Hayka 0 HaC/IeJCTBEHHOCTHM M H3MEHUMBOCTH
OpPraHu3MoB

Vcropusi CTaHOB/IeHWS W Pa3BUTUS TeHETUKM KaK HaykKd. Pabotbl T
Menpensa, I'. ne ®pusa, T. Moprasa. Ponb oTeueCTBeHHbIX YUYEHBIX B Pa3sBUTUU
reHeTukd. Pabotel H. K. KosnbiioBa, H. . BaBunosa, A. H. Beno3epckoro, I". /1.
Kaprnieuenko, FO. A. ®umunuenko, H. B. TumogeeBa-Pecosckoro.

OCHOBHbIe TeHeTUYeCKue TIOHATUS U CUMBOJIbI. ['OMOJIOTMUHBIE XPOMOCOMBI,
ajuie/ibHble TeHbl, ajbTePHAaTHMBHbIE MPU3HAKW, JOMHWHAHTHbIA W peLieCCUBHbIN
TIpU3HAK, TOMO3UT0Ta, TeTePO3UT0Ta, YHUCTasl JIMHYSA, TUOPUABI, TeHOTUIT, (DEHOTHII.



OcHOBHblE ~ MeTOAbl  TEeHeTHUKW: THOPHAO0NIOTMUeCKUM,  IUTOJOTHYeCKUH,
MOJIEKY/IIPHO-TeHEeTUYEeCKUM.

JeMoHCTpanuu

IToptpetsl: I'. Menpens, I'. ne ®pus, T. Moprasd, H. K. Konasuos, H. .
BaBusnos, A. H. benosepckuy, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodee-PecoBckuii.

Tabsuiie! ¥ cxeMbl: «MeTo/Ibl TeHeTUKN», « CXeMbl CKpeIlBaHUs».

JlaboparopHasi pabGora «/Ipo3odusa Kak OOBEKT TIeHeTUUeCKHX
WCCJIe[JOBAaHUM».

Tema 12. 3aK0HOMepHOCTH HAC/IeACTBEHHOCTH

MonorubpusHoe ckpemuBaHve. IlepBbiii 3ak0OH MeHzenss — 3akKOH
enHOOOpa3usi ruOPHIOB TIepBOT0 MOKOIeHus. [IpaBuio foMuHUpPOBaHuUs. BTopoii
3aKOH MeHJenis — 3aKOH pacilervieHdss Npu3HakoB. LIUTosioruueckyie OCHOBBI
MOHOTMOPHUAHOTO CKpelllBaHus. ['UIoTe3a YuCTOThI TaMeT.

Anamusupyrolee ckpemuBanue. [[poMe)XyTOUHBIM XapakTep HacleJ0BaHus.
PaciieriyieHre NpU3HaKOB IPY HETIOJTHOM JJOMUHHPOBaHUM.

HOurnbpuaHoe ckpemyBaHve. Tpetuii 3akoH MeH/iesisi — 3aKOH He3aBUCHUMOT0
Hac/leJ0BaHUs  IIPU3HAKOB. Llutonornuecke  OCHOBBI  AUTHOPUIHOTO
CKpeLLBaHus.

ClerieHHOe HacjenoBaHWe MpH3HAKOB. Pabotel T. Moprana. CijerieHHOe
Hac/lefloBaHUe TeHOB, HapylleHue CLeIUIeHUs MeXy TeHaMu. XpOMOCOMHast
Teopus Hac/e[CTBeHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MeXaHWU3M OIpejie/ieHus 110J1a. AYTOCOMBI U
TIOJIOBbIE  XPOMOCOMBI. ['OMOraMeTHbIi M TeTeporaMeTHbld Moj. ['eHeThueckas
CTPYKTypa M0JIOBBIX XpOMOCOM. Hac/iejoBaHre MPHU3HAKOB, CLIEIIJIEHHBIX C [T0JIOM.

['enoTun Kak LesiocTHasA cucteMa. [1neloTponusi — MHOXKeCTBEHHOE IeMCTBUE
reHa. MHOXeCTBeHHbIM aiend3M. B3aumopencTBre HeasllelbHbIX TeHOB.
KommiemenTapHocTb. Onucras. [Tonmvmepus.

'eHeTMUYeCKUM KOHTPO/Ib PAa3BUTHSI PAaCTeHWUM, >KUBOTHBIX W UeJIOBEKa, a
TaKke (U3UONOTUUeCKUX TIPOLIeCCOB, TOBe/IeHUs] WU KOTHUTHUBHBIX (DYHKIIUM.
['eHeTHYeCcKHe MeXaHW3Mbl CUMOUOTeHe3a, MeXaHU3Mbl B3aMO/IEMCTBUSL «XO03SUH
— MapasuT» U «XO03IUH — MHKpoOHOM». I'eHeTHUecKHe acIieKTbl KOHTPOJIS M
V3MeHeHUs Hac/lelCTBeHHOW MH(OPMaLIMU B IMOKOJIEHUSAX KJI€TOK U OPraHU3MOB.

JleMoHCTpaLuu

[Toprpetsl: I'. MeHzenb, T. Mopras.

Tabmuipl u cxembl: «[lepBbiii U BTOPOI 3aKOHBI MeHgesis», «TpeTuii 3aKoH
Mengens», «AHanusupyoljee CckpeliuBaHue», «HerosHoe [IOMUHUPOBaHKEY,
«CLeryieHHOe Hac/jeloBaHHe TIPU3HAaKOB Yy JApo3o¢unbl», «['eHeTWka mosa»,



«Kapuotun uenoBeka», «Kapuotun pAposodunbl», «KapuoTun —OTHLBI»,
«MHOXXeCTBeHHbIH ajnenn3m», «B3anuMoneiicTBre TeHOBY.

Ob6opyaoBaHue: Mojiefb [Jisi  [IeMOHCTpal[iM 3aKOHOB eAuHOo00Opa3sus
rubpuioB TepBOr0 TIOKOJeHWs] M paclieryieHWsi TPU3HAKOB, MOJeIb JJis
JIEMOHCTpALIMM 3aKOHAa HEe3aBUCUMOIr0 Hac/eJ0BaHWS NPU3HAKOB, MOJenb Jis
JIEMOHCTpPALMK CLIeTJIEHHOTO Hac/ie[JOBaHUsl TPU3HAKOB, CBETOBOM MMKPOCKOI,
MUKporipenapar: «/Ipo3oduna».

IlpakTnueckasas pabora «/3yueHuWe pe3y/lbTaTOB MOHOTHOPHUHOTO
CKpellBaHus Y AP030(hUIbI».

IlpakTnueckasa  pabora  «VI3yueHue  pe3ynbTaTOB  AUTHOPHUIHOTO
CKpellBaHus y AP030(hHUIbI».

Tema 13. 3aK0HOMepPHOCTH U3MEHYUBOCTH

B3aumopeiicTBre TeHOTMIIa M Cpefbl NpyA (OPMHUPOBAHUU (DEHOTHIIA.
V3mMeHUMBOCTh MpH3HAKOB. KauecTBeHHble W KOJWYECTBEHHbIE MPU3HaKU. Buzbl
V3MEeHUYMBOCTU: HeHac/Ie[CTBeHHAas U Hac/le,CTBeHHas.

MopaudukauioHHass W3MEHYMBOCTb. Poib  cpeabl B (hOPMHUPOBaHUU
MOJU(PUKALIMOHHOM M3MeHYMBOCTHM. Hopma peakuum mnpusHaka. BapuanoHHbIM
psa v BapuanmoHHas kKpuBas (B. MoranHcen). CporicTBa MOAM(HKALMOHHOW
V3MEHUYUBOCTH.

['eHoTHIMUecKas M3MeHYUBOCTb. CBOKCTBA FeHOTUITUUECKOW M3MEeHUHBOCTH.
Bu/ibl reHOTUTYeCKON M3MEeHUNBOCTH: KOMOWHATUBHAs, MyTal[MOHHaSI.

KombuHaTiBHasi M3MeHUMBOCTh. Meli03 | TI0/I0BOM MpoOIlecC — OCHOBA
KOMOWHATUBHON M3MeHUYMBOCTU. Polb KOMOWHATUBHOW U3MEHUHMBOCTH B CO3AaHUU
reHeTUYeCKOro pa3HooOpasus B Tipejiesiax 0HOTO BU/A.

MyTalMoHHasi W3MeHYMBOCTb. BWbl MyTaluii: TeHHble, XPOMOCOMHBIE,
reHoMHble. CriOHTaHHble UM  WHAYLMPOBaHHble MyTaluu. SiepHble U
L[MTOIUIa3MaTuyeckve MyTtauud. CoMaThueckue M I0JIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUsI MyTaluu. MyTareHsl W UMX BJUSIHUE Ha
OpraHU3MBbl. 3aKOHOMEpPHOCTH MYTaLMOHHOIO ripoLiecca. 3aKoH
rOMOJIOTUYECKUX PSLOB B HacaeACcTBeHHOW wusMeHurBoctd (H.M. BaBunos).
BHesiepHass U3MEHUMBOCTb U HaC/1eCTBEHHOCTb.

OnueeHemuka U 3NU2EHOMUKd, pO/Ab 3nu2eHemuueckux ¢akmopos 8
HAac1e008aHUU U U3MEHYUBOCMU (peHOmuUnu4eCcKux npu3Hakos y Op2aHu3mMos.

JeMoHCTpanuu

IToptpetsi: I'. ne ®pus, B. MoranHcen, H. 1. BaBunos.

Tabmuibl ¥ cxembl: «Buabl H3MeHUMBOCTH», «MoaudukaioHHast
V3MEHUYUBOCTHY, «KombuHaTvBHast M3MEHUHBOCTbY, «Merio3»,
«OrmioioTBOpeHue», «I'eHeTHUecKue 3a00/eBaHUs UesioBeka», « Buabl MyTaruii».



Ob6opyaoBaHue: KHUBble U TepOapHble 3K3eMIUISIpbl KOMHATHBIX pPaCcTeHUH,
pucyHkH (doTorpacdui) >KUBOTHBIX C pa3/IMYHBIMU BUAMU N3MEHUHUBOCTH.

JIaboparopHasi pabora «HWccnenopanue 3aKOHOMEPHOCTeN
MOAU(UKAIIMOHHOW  W3MEHUMBOCTH. [loCTpoeHHe BapHAaIlMOHHOTO psifia U
BapUALIMOHHOW KPHBO».

IlpakTHueckaa padora «MyTauuyd y fApo3oduiabl  (Ha  TOTOBBIX
MHUKponpenapaTax)».

Tema 14. I'eHeTHKa ue/s10BeKa

Kapuotur uenoBeka. MekayHapoJHasi TporpaMMa WCC/eloBaHHs TeHOMa
ye/loBeKa. MeToAbl U3y4YeHUs TeHEeTHMKH  UejioBeKa: TeHeasioruuecKui,

OJ/TM3HEI[OBBIH, I[ATOreHeTHYeCKUH, MOMYJISLIMOHHO-
CTaTUCTUUECKUH, MOJIeKy/IsipHO-reHeTudeckuii.  CoBpeMeHHOe
orpejeeHue reHOTHUIa: TOJTHOT€HOMHOE CeKBeHUPOBaHUe,

reHOTUIIUPOBaHMe, B TOM uucie € roMoilbro I11IP-ananmusa. HacnegcrBeHHbIe
3abosieBaHus UesioBeKa. ['eHHbIe U XPOMOCOMHbBIe O0/ie3HN  yesioBeKa. bosesHu
C Hac/e/ICTBEHHOU Npe/ipacriosio)KeHHOCThI0.  3HaueHWe  MeJULMHCKOU
reHeTUKH B TIPe/IOTBpAIlleHUM U JIeUeHUM TreHeTUYeCKUX 3abo/ieBaHUM dYesioBeKa.
Menuko-reHeTMYeCKOe  KOHCY/bTUpOBaHWe. (CTBOJIOBble KJIeTKU. [loHsATHE
«TeHEeTUYEeCKOTO Tpy3a». OTHUYeCKMe acleKTbl MCCiejoBaHui B 00JacTu
peJlakTUPOBaHUsI FTeHOMa U CTBOJIOBBIX KJIETOK.

lenetnueckue (HaKTOPbl TMOBBILIEHHOW YYBCTBUTE/JBHOCTH YeJiOBEKa K
bur3nUecKOMy U XMMUYECKOMY 3arpsi3HEeHUI0 OKpY»Karolllei cpefibl. I'eHeThueckast
TpeipacrioyioKeHHOCTh UesioBeKa K MaToJIOTUSIM.

JdeMoHCcTpanuu

Tabsuipl U cxembl: «Kapuotun uenoBeka», «MeTo/bl U3yueHUs] TeHeTUKU
ye/ioBeKa», «['eHeTHUecKue 3a00/ieBaHUS UeIOBeKa».

IIpakTHueckas padora «CocTaB/ieHre U aHa/IA3 POJ[OC/IOBHOM».

Tema 15. Cetekjusi OpraHu3MoB

HomecTrkausg ¥ cenekUusi. 3apOoK[eHHe CeleKUUU U JOMeCTHUKALUU.
Yuyenne H. WM. BaBwioBa o0 lleHTpax TMpPOUCXOXKAEHUS W MHOTr0o0pa3us
KYJIbTYDHBIX pacTeHur. Posib cenekiuu B CO3JaHUM COPTOB PacTeHWU U TOPOJ,
kuBOTHBIX. CoOpT, mnopoza, IwWTaMM. 3aKOH TIOMOJIOTUUECKUX PpsAJOB B
Hac/leACTBeHHON u3MeHuwMBocTu H. 1. BaBunoBa, ero 3HaueHue
IS CeJIeKITUOHHOM PabOoThI.

MeToapl Ce/leKIIMOHHOW paboThl. VICKycCTBeHHBI OTOOp: MacCCOBBIA U
VIH/TUBU/Y aJIbHBI. OTanbl ~ KOMOWHAI[MOHHOM  CeJIeKIIUU. WcnbiTanue
npou3BouTe/ield 10 TMOoTOMCTBY. OTOOp 10 TEHOTHUITy C TIOMOIIbIO OIL[€HKU
deHOTHIIa TTOTOMCTBA ¥ OTOOP 10 TEHOTHITY C TIOMOIIIbI0 aHam3a JTHK.

NcKycCTBeHHBIE ~ MyTareHe3  KakK  MeTOJ|  CeJIeKIIMOHHOW  PaboThI.
PagranimoHHBIM 1 XMMUUECKHUHA MyTareHe3 Kak UCTOYHUK MYTalui Y KYJIbTYPHBIX



¢opm opraHusmoB. Vcrnosib30BaHHE TE€HOMHOIO peJaKTUPOBaHUSI U MeTO/I0B
pekoMmbrHaHTHBIX JJHK 77151 moyueHUst ICXOAHOTO MaTepuasa Jijisi CeIeKIHH.

[Tonyuenue TIOJIUTIJIOU/IOB. BHyTpuBHUI0Bas rubpuan3aLys.

bivskopoacTBeHHOE CKpeLMBaHue, WIA  WHOPUJUHT.
HepozcTBeHHOe CKpellvBaHWe, WK ayTOpuAWHT. ['eTepo3uc ¥ ero TpPUUMHBI.
Wcnonb3oBaHue rerepo3uca B cenekuyd. OtTpanéHHasi — ruOpuauv3arivis.
[Mpeononienne Gecriofuss MeXBUZOBBIX THOPUZIOB. [lOCTWXKEHHUSI CeeKIUU
pPacTeHUM U )XUBOTHBIX. «3e/1EHAS1 pe8OMOYUSI».

CoxpaHeHre U U3yuyeHre TeHeTUUYeCKUX PeCcypCOB KYJIbTYPHBIX PaCcTeHUH U
WX [UKUX pOAWYeN  [Jid  CO3[jJaHusi HOBBIX COPTOB W  TUOpHUOB
CeIbCKOXO3SMCTBEHHBIX  KY/IbTyp. M3yueHue, coxpaHeHue U  ynpdae/ieHue
2eHeMu4eCKUMU pecypcamu CeabCKOXO0351UCMBEHHbIX U NPOMbICA08bIX HCUBOMHbIX
8 Ye/sx yayduleHusl CyujeCmayowux U coO30aHus HO8blX NOPO0, AUHULL U KPOCCO8, 8
mMoM uucie C NpuMeHeHUeM COBPEeMEHHbIX MemoO008 HAyuyHbIX UCCAe008aHUL,
nepeoosbix uoetl U NnepcneKmMueHblX MexHOA0ULL

JeMoHCcTpanuu

IToptpersr: H. . Basunos, . B. Muuypun, I'. [I. Kaprneuenko, II. II.
JIykesiHeHKo, b. JI. Actaypos, H. bopsoyr, /1. K. benses.

Tabsuiiel v cxeMbl: «LleHTPbI MPOUCXOKIEHUST U MHOT000DPa3us KyIbTYPHbBIX
pacTeHul», «3aKOH IOMOJIOTMYECKUX PSALOB B HAC/IeACTBEHHOW WU3MEHUUBOCTH»,
«MeToppl cenekiny», «OTaanéHHas Tuopyuau3aus», « MyTtareHes».

JlabopaTopHasi pabora «lI3yueHre COPTOB Ky/bTYPHBIX paCTeHUU U MOPOJ,
[IOMALLIHUAX KUBOTHBIX».

JIaboparopHasi padora «/3yueHre MeTO/IOB CeJIeKIIMH paCTeHU».

IIpakTuueckasi padora «IIpuBHBKa pacTeHMI».

JKcKypcuss «OCHOBHbIEe METO[bl M [JOCTWKEeHUs CeJlleKLMd pacTeHWd WU
JKABOTHBIX (Ha CeNeKLMOHHYHO CTaHLYIO, TJIEeMEeHHYHO bepmy,
COPTOUCIIBITaTeIbHBIA  yY4acTOK, B TeIUIMYHOe XO35HCTBO, B JiabopaTOpHIO
arpOyHUBEPCUTETA UM HAYyYHOTO LIEHTPA)».

Tema 16. BuorexHo/s10rusA U CHHTeTHYeCKasi 0M0J10rUst

OOBeKThl, WCMOb3yeMble B OMOTEXHOJOTMM, — KIeTOUHble U TKaHeBbIe
KYJIbTYDBI, MHUKPOOPIaHU3MBbl, ux XapakTepUCTHKa. TpaauLioHHas
buoTexHonorus:  xsieboreueHue, TOJSyueHHe KHCIOMOJIOYHBIX — TPOAYKTOB,
BUHOZleMe. Mukpobuonornueckuii cuHTe3. OOBEKTbI MHKPOOMOJIOTHYECKUX
TexHonorui. [Ipor3BoCcTBO Geka, aMUHOKHCIOT ¥ BATAMUHOB.

Co3pmaHue TexXHOJIOTMA U MHCTPYMEHTOB Lie/leHarpaB/IeHHOT0 U3MeHEeHHUs U
KOHCTPYHMPOBaHUSI TeHOMOB C LieJIbIO TTO/TyUYeHUs] OPraHW3MOB Y UX KOMIIOHEHTOB,
CoZiep>Kall[uX He BCTpeuaroIiyecs: B MpUpoie OMOCMHTeTHUeCKYe TTYTH.



Krnerounas virxeHepus. MeTozbl KyJ/IbTypbl K/IeTOK U TKaHed pacTeHUU M
KUBOTHbIX. Kpuobanku. ComaThueckas TryUOpUgu3alid U  COMaTHUeCKHM
sMmbpuoreHe3. Vcrionb3oBaHWe TaryIOWJOB B CeleKUU pacteHuid. [losyueHue
MOHOK/IOHA/IbHbIX aHmumes. YIcno/ib308aHue MOHOK/AOHA/AbHbIX U NOAUK/AOHA/NAbHbIX
aumumen 6 MmeduyuHe. VICKyCCTBeHHOe OIJIO[JOTBOpeHHe. PeKOHCTpyKLUs
SULEKJIETOK U KJIOHUPOBaHMWe >XUBOTHBIX. MeTo/ TpaHCIIaHTaLWU sifiep KIIeTOK.
TexHono2uu 0300po8/eHusi,  Ky/AbmueupOo8aHUsl u
MUKPOK/IOHA/IbHO20 PA3MHONMCEHUS CeNbCKOXO035UCMBEHHbIX KY/bmyp.

XpoMOCOMHasi ¥ TeHHasg WHXeHepus. VICKyCCTBeHHbIM CHHTe3 TeHa U
KOHCTpyupoBaHue pekoMmbuHaHTHbIX JJHK. Co30aHue mpaHceeHHbIX opeaHu3Mos.
HdocTwkeHWsT U TepPCHEKTUBbI  XPOMOCOMHOW Y TEeHHOW  WH)XEeHepHH.
OK0JIoTHYeCcKUe U 3TuUeckre pobieMbl reHHON UHKeHepHH.

MenmuiHckre 6uoTexHosoruu. I[loctreHomHas 1fudpoBas MeauiiHa. TTLIP-
IVarHoCcTuKa. MeTaboMOMHBIN aHanu3, TeHOLeHTPUUeCKUd aHaiu3 TpoTeoMa
yesioBeKa [Isl OL[eHKU COCTOSIHUSI ero 370poBbs. Vcrosib30BaHKWe CTBOJIOBBIX
KneToK. TaprerHass Teparmus paka. 3D-OuourkeHepusi [ pa3paboOTKu
dbyHAaMeHTalbHbBIX OCHOB MeULIMHCKUX TEeXHOJIOTHUM, CO3[aHUSI KOMILIeKCHBIX
TKaHell coueTaHWEM TeXHOJIOTUM TPEXMepPHOro OWOMpUHTHHTA U cKaddoiguHra
JJ/1S1 peleHus 3a,a4 MepCoHaIn3MPOBaHHON MeIULIUHBI.

Co3faHvie BEeKTOPHBIX BakIMH C 1ie/ibl0 obecrieyeHUss KOMOWHMPOBaHHOMU
3alUThl OT BO30yauTenert OPBU, ycraHOB/ieHHe MOJIEKY/ISIPHBIX MeXaHHU3MOB
dbyskimonrpoBanusi PHK-cozepskalux BUPYCOB, BbI3bIBAIOIIMX 0CO00 OmMacHbIe
3a00/1eBaHus Yesl0OBeKa U )KUBOTHBIX.

JeMoHcTpanuu

Tabsuipl U cxembl: «Vcmo/ib30BaHHe MUKPOOPTaHKW3MOB B MPOMBIIIIEHHOM
TIPOM3BO/CTBe», «KileTouHas UHXeHepus», «['eHHas UH)KeHepus».

JIaboparopHasi pabora «/3yueHre 06beKTOB OMOTEXHOIOTHUI».

IIpakTuuyeckas padora «IlosyueHre MOJIOUHOKHUC/IBIX IPOAYKTOBY.

IOKcKypcusi «bHOTeXHOMOruss — BaKHeWIllasi TIPOM3BO/IUTE/IbHAsI CUJIa
COBpeMeHHOCTH (Ha OMOTeXHOJIOTHYeCKOoe TTPOU3BO/ICTBO)».

11 KJTACC

Tema 1. 3apoxjeHue M pa3BUTHE 3BO/IIOLUOHHLIX MpeACTAB/JIeHHHd B
Ouosiorun

OBosmoLMoHHas Teopus Y. [lapBuHa. [lpeAnochuUlKM BO3HHMKHOBEHUS
fapBrHM3Ma. KW3Hb U HayyHas JedaTe/bHOCTh Y. /lapBUHa.

[exylye cuibl 3BoOLMM BUOB N0 Y. /lapBuHY (BbICOKast UHTEHCUBHOCTh
pPa3MHO)KeHHUSI OpPraHW3MOB, HaC/Je/[CTBeHHas W3MeHUYMBOCTb, Oopbba 3a
CyllleCTBOBaHMe, eCTeCTBeHHbIN 1 NCKYCCTBEHHBIM O0TOOD).



Odopmiienne cuHTeTMueckoir Teopuu sBomoiuu (CTD). HetitpanbHas
Teopusi 3BomoluK. CoBpeMeHHas JBOJIIOLIMOHHAsi Ouosiorvs.  3HaueHUe
9BOJTFOLIMOHHOW TeoprHy B (JOPMUPOBAHWH €CTeCTBeHHO-HayYHOW KapTHHbI MUPa.

JdeMoHCcTpanuu

[Toptpetel: Apucrtotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroree, U. Japsun, C. C. YerBepukos, U. U. IlImaneraysen, [Ix. Xongenn, . K.
benses.

Tabmibl U cxembl: «Cucrema >kuBod mnpupogabl (o K. JIuHHe0)»,
«JlectHuja >uBbIX cymectB (mo Jlamapky)», «MexaHusm (opmMUpOBaHUS
TIPUCTIOCOOMeHN y pacTeHHWH M >KUBOTHBIX (1o Jlamapky)», «KapTa-cxema
MapipyTa myTemiectBust Y. /lapeuHa», «Haxoaku Y. JapeuHa», «®opmbl 60pLObBI
3a cyirectBoBaHue», «Ilopozapl ronmybeii», «MHoroobpasue KynbTYpPHBIX (opM
KaIryCThl», «I10pofibl JOMAIIHHUX KUBOTHBIX», «CxemMa 0Opa3oBaHHsS HOBBIX BUIOB
(mo Y. [apBuHy)», «CxeMa COOTHOLIEHUS [BWXKYIIUX CHJI 3BOJIFOLIUNY,
«OCHOBHBI€ TI0JIOKEHUSI CHHTETUYECKOU TEOPUU 3BOJIFOLIN.

Tema 2. MUKPO3BOJ/IIOLMA U €€ pe3y/ibTaThbl

[Tonynauys Kak 3/1eMeHTapHasi efjuHuLa 3BOOLMU. CoBpeMeHHble MeTO/bl
OLIeHKM T'eHeTUYecKoro pasHooOpasvsi U CTPYKTYypbl Momynsuui. V3MeHeHUe
reHooH/la TIOMYJISIUMUA KaK 37eMeHTapHOe 3BOJIIOLMOHHOe siBJieHWe. 3aKOoH
reHeTHUYeCKOro paBHoBecusi /I)k. Xapau, B. BaitHbepra.

DneMeHTapHble (aKTOpbl (ABWXKYIWE CU/bI) SBOMIOLMA. MyTallMOHHBIU
nporiecc. KomOuHaTuBHasi UW3MeHUWBOCTb. [lpeii TeHOB — cC/yuaiiHble
HeHarpaB/ieHHble W3MEeHeHWs 4YacToT amilened B  nonyaauusax. Oddekr
ocHoBaTenisd. JOpgdekm 6ymbLiouHO20 20pablwiKad. CHuUdCeHUe 2eHemu4ecKo2o
pasHoobpaszusi: npuuuHbl u caedcmeusi. IIposiereHue 3¢ppekma Opelicha 2eHos 8

6obWUX U ManblX  NONyASYUusx. Murpauum. N3omsanus
TIOIY JISILIAN: reorpaguyeckas (mpocTpaHCTBeHHas), buonoruueckas
(penpoAyKTHUBHA).

EcrecTBeHHBIM 0TOOp — HampaBasionuid (akTop 3BoMOLUNA. DPOpPMBI

eCTeCTBeHHOTO  oTOopa:  [BWXKYIIMH, CTaOWUIM3UPYIOIMIMM,  pa3pbIBaIOLIUNA
(au3pyritBHBIN). [TonoBoii oTOOp. BO3HMKHOBEHME W 3BOMIOIMS COLIMAILHOTO
TIOBe/IeHUS JKMBOTHBIX.

[Tpucriocob/1eHHOCTE ~ OPraHU3MOB  KaK  pe3y/bTaT  MHKPO3BOJIOIUH.

Bo3HukHOBeHuWe  mipucriocobsieHudi 'y opraHusMoB.  Apomopdo3bl U
yuaroaZantauyy. IIpuMepsl mipucriocobeHn y OpraHru3MoB: MOp(o/orudeckue,
(du3monoruueckue, broXUMHUUeCKue, TIOBe/IeHUEeCKue.

OTHOCUTENBHOCTD MPUCIIOCO0/IEHHOCTU OPraHU3MOB.

Buj, ero kpuTepuud W CTPYKTypa. BujooOpa3oBaHue KakK pe3y/bTaT
MUKDPO3BOJIIOLUK. W3o0ssnusi — KaoueBou ¢akrop BupooOpaszoBanus. [lytu u
Croco0bl BUI000pa30BaHus: asijionaTpruyeckoe (reorpaduueckoe),



cuMraTpuyeckoe  (9KOJOTHYECKOe),  «MTHOBeHHOe»  (TIOJIATLIOWJU3alius,
rubpuanzanys). J11MTebHOCTh SBOFOL[MOHHBIX TTPOLIECCOB.

MexaHu3Mbl (HOpPMHPOBaHUS OMOOrHUECKOTo pa3HoobOpa3usl.

Posib  9BOMIOI[MOHHOM OWOOrMM B pa3paboTKe Hay4HbIX METOZIOB
coxpaHeHHs1 6Mopa3Hoo0pa3usi. MUKPO3BOMIONMA W KO3BOIIOIMS TTapa3uTOB U UX
x03s5ieB. MexaHn3mbl (POPMHUPOBAHUSI YCTOMUMBOCTA K aHTUOMOTHKAM U CITOCOOBI
60pBOBI C Hel.

JeMoHCTpanuu

[ToptpeTtsr: C. C. YeTBepukos, 3. Maiip.

Tabmuiel ¥ cxembl: «MyTalMOHHAsi W3MEHUMBOCTB», «Ilomy/siijuoHHast
CTPYKTypa BuZa», «CxeMa nposiBjieHUs 3akoHa Xapau—Baiin6epra», «/IBrxKyiiye
CUJTbI SBOJTIIOLIUU», «DKOJOrAYecKasi U30JsIys MOMYJIsILui CeBaHCKOU (hopenn»,
«['eorpadvueckass HW307AIUST  JIMCTBEHHUI[bI CUOMPCKOM W JTMCTBEHHMIIBI
JaypCKo», «I1oMyIsaioHHbIe BOTHBI YUMC/IEHHOCTU XUIITHUKOB U KePTB», «Cxema
JeMCTBUS eCTeCTBEHHOTo 0TbOopa», «®opMmbl OOpBOBI 3a CYI|ECTBOBAaHHUE»,
«/IHAyCTpHaNbHBIA MeaHNu3M», «)KUBble MCKomaemble», «II0KpOBUTEIbCTBEHHASs
OKpacka YKUBOTHBIX», «[Tpeaymnpexaarorast OKpacka JKUBOTHBIX»,
«®PU3noIOrHUeCcKe ajanTalun», «IIpucroco0/eHHOCTh OpraHu3MOB U e
OTHOCHUTE/IbHOCTh», «KpuTepun Buza», «Bugbl-niBoMHUKW», «CTPyKTypa BUZA B
npupoe», «Criocobbl BHA00Opa3oBaHus», «I'eorpaduueckoe BH[000pa3oBaHKe
TPEX BUJIOB JaH/bIllIel», «JDKO0JOThUYecKoe BH000pa3oBaHHe BU/IOB CHHHL,
«[Tonunionae! pacTeHuii», «KamycTHo-pejeuHbIi rHOpUI».

Ob6opyaoBaHue: repbapuu pacTeHU, KO/UIEKIIMA HaCeKOMBIX, Uyuesia MTUL] U
3Beped C mMpuUMepaMy Pa3/NuYHbIX IIPUCTIOCOOTEHHM, uyuesa IITHUL] W 3Bepei
pasHbIX BW/JOB, TepbapuM pacTeHuUdl OJU3KHUX BHAOB, 00pa30BaBIIMXCS
pa3IUYHBIMU CITIOCOOaMH.

JlaboparopHasi pabora «BrisB/ieHre W3MEHUMBOCTH Yy 0Ocobeil OAHOTO
BU/A».

JlaboparopHass pabora  «lIpucrocobseHuss  OpraHM3MOB U UX
OTHOCHTeJIbHAS 11e/1ec000pa3HOCTh».

JlabopaTopHasi pab6ora «CpaBHeHWe BUJJOB TI0 MOP(OIOrHUeCKOMY
KPpUTEPULIO».

Tema 3. MaKpo3Bo/IIOLUA U eé pe3y/IbTaThbl

MeToapl HM3yueHUsT MaKpO3BOJIIOLMK. [la/eoHTO/IOTHUECKHE  METO/IbI
W3yuyeHuss HBomonuu. IlepexogHble GOpMbI U (HUIOTEHETUUECKHE — PS/bl
OpraHU3MOB.

buoreorpaduueckrie MeTozAbl W3yuyeHUs 3BoymoLMU. CpaBHeHWe (/Opbl U
cdayHbl MaTepUKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emimd. Bugbi-
9H/IEMUKH U PEJTUKTHI.



OmOpuooruueckue U CpaBHUTETLHO-MOP(OI0ruueckrie MeTOAbl U3yueHust
3BOIIOLMK. ['eHeTMUeckue MexaHU3Mbl SBOJIFOLIMM OHTOTeHe3a U II0SIBJIeHUs
9BOJIIOL[MOHHBIX  HOBLIECTB. ['OMOnOrMyHble ¥ aHA/JOTUYHbIe  OPraHbl.
PynvmenrtapHbie opraHbl ¥ aTaBU3MBI. MonekynsgpHO-TeHeThueCcKue,
buoxuMuueckre W MaTeMaTUueCKhe  MeTOZbl V3y4eHus
sBosiroLMd. ['omonoruyHele reHbl.  CoBpemMeHHble  MeTOZbl  I[OCTPOEHUs
(buI0reHeTUUECKUX JiePEBLEB.

XPpOMOCOMHBIE MyTaL|X U 3BOJIIOLIUS T€HOMOB.

OO61me 3aKOHOMepPHOCTH (TIpaBUsIa) 3BOJIOLMU. [IpuHyun cmeHbl (hyHKYUl.
HeobpatumocTs 3BositOLIMU. AJanTHBHAs paguainusi. HepaBHOMEpHOCTb TEeMITOB
9BOJIFOLIUU.

JleMoHCcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoaneBckuu, @. Mrosiep, 3. ['ekkensb.

Tabsuiel U cxembl: «PuoreHeTUUECKUAN DPSifi JIOLIAAN», «APXeonTeprUKC»,
«3Bepo3yOnie  simiepel»,  «Crerouedansi»,  «PuHnodute»,  «CeMeHHbIe
MaropoTHUKW», «buoreorpaduueckue 30HbBI 3emin», «[lpeiid KOHTUHEHTOBY,
«PenukThl», «HauanbHble CTafuyd SMOpPHUOHA/NILHOTO PAa3BUTHUS TI03BOHOYHBIX
JKUBOTHBIX», «['OMO/IOTMUHBIE ¥  aHAJIOTUYHbIE OpraHbI»,

«PyavmMeHTb», «ATaBU3MbI», «XpoMOCOMHbIe ~ Habopbl ~ uesoBeKa U
muMIaH3e», «[JlaBHble HarpaB/ieHHsl 3BOJIOLMW», «OO0lye 3aKOHOMepHOCTH
9BOJIIOLIAN».

O6opyioBaHMe: KOJIIEKLIUM, TepOapuu, MyJsDKM HCKOTIAaeMbIX OCTaTKOB
OpraHyW3MOB, MYJ/ISDKA [OMOJIOTMYHBIX, aHAJIOTUYHBIX, PyJAUMEHTapHbIX OpraHOB U
aTaBU3MOB, KOJIJIEKL|UY HACEKOMBIX.

Tema 4. IIpoucxox/jeHue ¥ pa3BUTHe JXU3HU Ha 3eMiie

Hayunble THMOTe3bl IIPOMCXOXKAEHUS >KA3HM Ha 3emse. AOuoreHes u
naHcriepmusi. JJoHayuHble MpeACcTaBAeHUs] O 3apOKJEHUU >KU3HU (KpeaLldOHK3M).
['urnoTe3a NOCTOSAHHOTO CaMO3apOKAeHUs JKU3HU U eé ornpoBep)keHue ornbitamu D.
Penu, JI. Crianinaniiany, JI. ITactepa. [TporcxoxaeHue >KU3HU U aCTPOOMOJIOTHSI.

OcHOBHbIE 9Tarlbl HeopraHu4yecKon 9BOJIFOLIUN. [1nanerapHas
(reonoruueckasi) SBO/IOLMSA. XUMWYecKass SBOMOLMsA. AOWUOTeHHBIN CHUHTE3
OpraHvuyecKux BelecTB U3 HeopraHudeckux. OmnbiT C. Mwuiepa u I'. FOpu.
O6pa3oBaHue To/iMMepoB U3 MoHOMepoB. KoatlepBaTHas rurote3a A. U.
OmnapuHa, rumnoresa repsuuHoro OynboHa k. XonjeitHa, reHeTHUYeCcKasi TUTIOTe3a
. Ménnepa. Pubosumer (T. Yek) m rumore3a «vmpa PHK» VY. T'munbepra.
dopmupoBaHue MeMOpaH ¥ BO3HUKHOBEHUE TTPOTOK/IETKH.

Nctopus 3emmu u Metonbl eé wu3ydeHus. VIckomaemble oOpraHuuveckue
octaTKd. ['eoxpoHosioruss u eé wetoAbl. OTHOCUTeNbHasi U abCOMOTHAas
reoxpoHoJiorus. ['eoxpoHosioruueckas IiKasa: 30Hbl, 3pbl, IEPUO/bI, STIOXU.



HauanbHble 3Tambl OpraHUYeckoM >SBOMIOLMA. [losiBleHWe W 3BOOLIUS
TePBBIX KJIETOK. DBOMOLNUS MeTabom3ma. BO3HUKHOBeHUE TIePBBIX KOCHCTEM.
CoBpeMeHHble MUKPOOHBIe OHMOTIEHKM KaK aHAJIoT MepBbIX Ha 3emiie COoOoOIecTs.
CtpomaTtonuTtsl. ITpoKapuoThl U 3YKapUOTHI.

[TpoucxoxaeHre 3yKapuoT (CUMOuoreHe3). DBOJFOL[MOHHOE TTPOUCXOKIeHHe
BUPYCOB. IIpouCXOKJeHre MHOTOK/IeTOYHBbIX OpraHu3MoB. BoO3HUKHOBeHUe
OCHOBHBIX I'PYTIT MHOTOK/IETOUHBIX OPTaHU3MOB.

OcCHOBHBIE STarnbl 3BOJIOLUU BBICIIUX pacTeHui. OCHOBHbIE apoMop(o3bl
pacTeHud. Bbixoj pacTteHud Ha cyuly. [losiBieHWe CHOOPOBBIX pacTeHUU U
3aBoeBaHWe uMHU Cylid. CemeHHble pacteHus. [IpoucxokgeHue 1BETKOBbBIX
pacTeHu.

OcCHOBHBIe S3Tanbl SBOJIIOLAA >KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(O3bl
JKUBOTHBIX. BeHickas ¢ayHa. KeMOpHICKHIT B3pBIB — TOSIBJIEHWE COBPEMEHHBIX
TUMOB. [lepBbie XOp/0OBbIe KUBOTHBIE. JKH3Hb B BOZe. DBO/OLMSA TT03BOHOYHBIX.
[Tpoucxoxaenve ambubuii ¥ penTwimi. [IpoucxoXkaeHre MJIEKOITUTAOIMINX U
ntur]. IlpuHiun kmroueBoro apomopdo3a. OcBoeHre 0eCTO3BOHOUHBIMUA U
M03BOHOYHBIMU )KUBOTHBIMU CYIIIH.

PasButne >xu3HM Ha 3emsie MO 5paM M TepUOZAM: apXeu, IMPOTepPO30W,
raseo3oi, Me3030i, KaiiHO30M. OOIijasi  XapakTepucTHKa KjiuMaTa U
reoJIornyecKux mnpoueccoB. [losBrneHuve M pacuBeT XapaKTepHbIX OPraHWu3MOB.
Yrneobpa3oBaHue: ero yC/I0BUS U B/IMsIHYE Ha ra30BbIii COCTaB aTMOC(hephl.

MaccoBbie BbIMHUpPaHUSI — JKOJIOTMUYECKHe KPU3UChI Tpouioro. [IpuunHbel u
C/1Ie[ICTBUSI MacCCOBBbIX BbIMUpaHWW. COBpPEMEHHBIM S5KOJIOrMYeCKUd KpPU3MUC, €ro
ocobenHoctH. [Ipobsiema coxpaHenusi briopazHooOpasus Ha 3emiie.

CoBpemeHHasi cuCTeMa OpraHu4eckoro mupa. [IpuHIMOBI Knaccu@uKarmu
opranu3moB. OCHOBHbIE CUCTeMaThUeCKUe TPYIIbl OpraHu3MOB.

JleMoHCTpaLuu

IToprpetsl: @. Pexu, JI. Criasianuany, JI. Ilactep, . 1. Meunukos, A. N.
OmnapuH, k. XongenH, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuibl 1 cxembl: «CxeMa omnbita @. Penn», «Cxema orbiTa JI. ITacTepa 1o
W3YUYEeHUIO CaMO3aposKeHus >Xu3Hu», «Cxema ombita C. Mwumiepa, I'. FOpu»,
«JTanbl ~ HeOpraHWYeCKOW  3BO/MIOLUM», «['eoXpoHO/IOrMUecKasi  IIIKaa»,
«HauasibHble 3Tarnbl OpraHUYecKod 3BoJoLMN», «Cxema oOpa3oBaHUs 3yKapUOT
nyTéM cumbuoreHesa», «CucTeMa >XUBOW TIpUpPOAb», «CTpoeHue BUpYyCa»,
«Apomopdo3bl  pacTteHuil», «PUHUOQUTBI», «OAHOKIETOUYHBbIE BOJOPOC/IN»,
«MHOroK/1eTouHble  BOAOPOCIN», «Mxu», «llanopoTHuku», «l['omocemeHHbIe
pacteHusi», «OpraHbl IIBeTKOBBIX pacTeHUU», «(CxemMa Ppa3BUTHSI >XUBOTHOIO
Mupa», «ApoMopdo3bl >KUBOTHBIX», «IIpocTeiime», «KUIIEYHOIIOIOCTHbIE,
«Ilnockue YepBu», «UneHnCcToHorue, «PbIOBI», «3eMHOBO/IHbIEY,



«ITpecmebikaronuecss», «lItuiel», «Mekonuraromnje», «Pa3Butue KU3HU B
apxXeuckKou spe», «Pa3BuTue K1U3HU B MPOTEPO30UCKON 3pe», «Pa3BuTHe XU3HU B
Ta/Ie030MCKOM 3pe», «Pa3BUTHe )KU3HU B Me3030UCKOU 3pe», «Pa3BuUTHUe XKU3HU B
KaMHO30MCKOM 3pe», «CoBpeMeHHasi CCTeMa OpraHu4yecKoro MUpa.

Ob6opynoBaHue: repbapyuy pacTeHWM pa3/MUHBIX OT/e/I0B, KOJUIeKIIUN
HaCeKOMbIX, BJ/Ia)KHbIe MperapaThbl )KUBOTHBIX, PAKOBHUHbI MOJIJTFOCKOB, KOJIJIEKL[UA
WTJIOKOXKUX, CKeJIeTbl TI03BOHOUHBIX J>KMBOTHBIX, uUyueja [ITHUL, W 3Bepeu,
KOJUTEKL[UM OKaMeHesI0CTeH, TM0/e3HbIX MCKOIMaeMbIX, MYJISDKA OpraHUuYecKux
OCTaTKOB OPraHU3MOB.

BuprtyanbHaa Ja0oparopHas pabora «MojenpoBaHHe — OIBITOB
Munnepa—HOpu 110 u3yueHnto abMOTeHHOTO CHHTe3a OpraHUUeCKUX COelMHeHUN B
TIepBUYHOM aTMocdepe».

JlaboparopHasi padora «VI3yueHHe W OMHMCAHWE WCKOIAeéMbIX OCTaTKOB
JPEBHUX OPraHU3MOB».

IIpakTuyeckass pabora «M3yueHune ocobeHHOCTel CTpPOeHUs] paCTeHUM
PasHbIX OT/EI0BY.

IIpakTHueckas pabora «/3yueHre ocobeHHOCTel CTPOEHUSI TTO3BOHOUHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue yesioBeKa — aHTPOIIOreHe3

Pa3zgensbl v 3a7iaun aHTPOMOJIOTUKU. MeTo/ibl aHTPOMOJIOTUH.

CraHOB/ieHMe TIpe/iCTaB/ieHWd O TPOMCXOXKJeHUM uejioBeKa. Pe/Mruo3Hble
B033peHUsi. CoBpeMeHHbIe HayYHble TEOPUM.

CX0ZCTBO UesioBeKa C >XUBOTHbIMU. CHCTeMaTHUYeCcKoe TMoJI0)KeHre yeioBeKa.
CBujeTenbCTBa  CXOACTBA  Ue/lOBeKA C  JKUBOTHBIMU:  CPaBHUTE/IbHO-
MopdoJioruueckue, IMOpHo/IOTHYeCKYe, ¢dusuosoro-
buoxuMmuueckrde, TioBefieHueckWe. OTiMuMs  uyesoBeKa OT  JKMBOTHBIX.
[IpsiMoxo)KZieHMe UM KOMILIEKC CBSI3aHHbIX C HUM TIpU3HAakoB. Pa3BuTue
rOJIOBHOT'O MO3ra YU BTOPOW CUTHAJbHOM CHUCTEMBI.

OBwxyiue cuibl (pakTophl) aHTpOIOreHe3a: OHo/IoTHYecKre, coldasbHbIe.
CooTHoIllieHre 6MOJIOTUUeCKUX 1 COLMaIbHBIX (haKTOPOB B aHTPOIIOTeHe3e.

OcHOBHbBIE CTaZiiM aHTporioreHe3a. PaHHue uenoBekooOpa3Hbie 00e3bsHBI
(TpOKOHCY/BI) ¥ paHHUE TIOHTH/IbI — 00II1e TIPeIKU ueioBeKooOpa3HbIX 00e3bsiH 1
mofied. ABCTPaJIONUTEKU — JBYHOTMe MpeKu JitoAen. YeloBeK yMesibld, MepBbIe
W3rOTOBJIEHUS OpYyJuK TpyJa. UenoBek NMpsSIMOXOASIIUM U MEPBbIM BbIXOJ, JIHOAeU
3a npenensl Adpuku. YenoBek reijenbbeprckuii  — o0muMi  MpeioK
HeaH/|epTa/ibCKOT0 YesioBeKa U YejioBeKa pa3yMHOro. UesioBek HeaH[iepTajbCKUN
KaK BW/J, JIIOZIeM XOJIOAHOTrO KauMmaTa. YesioBeK pa3yMHbIM COBPEMEHHOrO THIIA,
JIEHUCOBCKUM 4YeJIOBeK, OCBOEHHe KOHTHMHEHTOB 3a npeziesiaMu
Adpuku. [laneoreHeTrka v naaeoreHOMHUKA.



OBOJIIOLIUSI COBPEMEHHOTO uejioBeKa. EcTecTBeHHbIM OTOOD B TIOMYJISIUSIX
yesioBeKa. MyTallMOHHbIN Tpoljecc U mnonumopdusM. [TomysijMoHHbIe BOJIHBI,
Aapeiid reHoB, Murpalusi U «3¢h@deKT ocHOBaTessi» B MOMYJSLUSAX COBPEMEHHOIO
yesioBeKa.

YesnoBeueckre pacel. [loHatue o pace. bosbiive pacel: eBporieouHas
(eBpa3suiicKasi),  aBCTpajio-HerpougHas  (3KBaTopua/ibHasi), = MOHIOJIOUHAs
(a3uaTcko-aMepuKaHCKasi). Bpemsi ¥ TyTM paccesieHusi uesioBeKa IO T[JIaHeTe.
EauHcTBO  yenoBeyecknx —pac.  HayuyHasg  HeCOCTOSITe/TBHOCTb — pacU3Ma.
[Tpucrnoco0/eHHOCTh 4Ye/ioBeKa K Pa3HbIM YCJIOBUSIM OKDY’Karolllell cpejibl.
BnusHue reorpaduueckor cpepl U Apedda TreHOB Ha MOPQOJIOTUIO U
(Y3MO0JIOTHIO YesioBeKa.

MexXauciuIuIMHapHble  MeTofbl B (du3nyeckor  (OHO/IOrMUecKoi)
AHTPOMNOJIOTUM.  OBOJIIOLIMOHHAS ~ AHTPOMOJIOTUSL U
T1a/1e0aHTPOIIOJIOTUS Ye/IOBeUeCKMX MNOomyJ/sLui. buoconuanbHble UCCIe0BaHUs
TIpUPO/Ibl UesioBeKa. VcciiejoBaHre KO3BOMIOIMN OMO/IOrMUeCcKoro U COLUaJIbHOTO
B UeJIOBEKe.

JleMoHCTpaLuu

[Toptpetsi: Y. HapBun, JI. JIuku, . {. Porunckuii, M. M. I'epacumoB.

Tabsuiipl U cxembl: «MeTOo/bl aHTPOIIOJIOTUN», «]"0JIOBHOM MO3T UesioBeKa»,
«YenoBekooOpa3Hble 00e3bsHb», «CKener uyejoBeKa W CKeleT IIUMITaH3e»,
«PyauMeHTBI U aTaBU3MbI», «/IBWKYILLKE CUJIbI aHTPOIIOreHe3a», « DBOJIIOLMOHHOE
IPpEBO  uejioBeKa», «ABCTpasonurek», «YenoBek yMmesbl», «YemoBek
MPSIMOXOSIIMN», «/JeHMCOBCKUM uesioBeK» «HeaHaepTanblibl», «KpoMaHbOHLIbI»,
«ITpenku uenoBeka», «Tarlbl 3BOJIIOLIMU Yel0BeKa», «Packl yesioBeKa».

Ob6opyaoBaHue: MYJISDKM — OKaMeHesoCTel, TIpeJMeTOB MaTepuaTbHOU
KyJIbTypbl TIDEAKOB  4YejiOBeKa, penpoAykiuuu (¢dotorpaguu) KapTUH C
MudosornuecKuMr U OWO/IeCKUMU  CIOJKeTaMH  TTPOUCXOKIEHHUsS] uesloBeKa,
dboTorpaduy HaXo0[OK MCKOIaeMbIX OCTAaTKOB Uesl0BeKa, CKesleT ueioBeKa, Mo/e/Tb
yeperia uej0OBeKa W yeperna LIWMIAH3e, MOJelb KUCTA YeJlOBeKa W KUCTH
LIMMIIaH3€e, MO/|e/IM TOpCa MPeJKOB Ye0BeKa.

JlaboparopHasi paGora «lI3yueHne 0COOEHHOCTeM CTPOEHMs CKeseTa
YyesI0BeKa, CBSI3aHHBIX C MPAMOX0XKIAEHUEM».

IIpakTHueckas pabdora «l/3ydeHue 5KOJOTMUeCKUX a/jarTal[|il uesioBeKa».

Tema 6. JkKoyiorusa — Hayka O B3aUMOOTHOILEHHMSIX OPraHU3MOB H
Ha/I0PraHU3MeHHbIX CUCTEeM C OKPY>Karoliel cpefou

3apoykieHre U pa3BUTHe 3Kojioruu B TpyZax A. ['ym6onbara, K. @. Pynbe,
H. A. CeBepuoBa, 3. I'ekkesnsi, A. Tenciu, B. H. CykauéBa. Pa3zesnbl ¥ 3agauu
5K0/10TUU. CBSA3b 3KOJIOTMU C APYTMMU HayKaMU.



Metoabl 3kosioruu. [losieBbie HaOmOAeHUsi. JKCIIEPUMEHThI B SKOJIOTUU:
NpUpOJHble U JlabopaTopHble. MogenupoBaHde B 3KOJOTHH. MOHUTOPUHT
OKpY>Karolllei cpe/ibl: IOKaTbHbIN, peTMOHaIbHbIN U II00a/TbHBIM.

3HaueHrWe 9SKOJIOTMYECKHMX 3HAaHWUW [ 4YejioBeKa. OJKOJIOrMyecKoe
MHPOBO33p€eHHe KaK OCHOBAa CBsi3eld yejioBeyecTBa C MpUPOJoN. PopMUpOBaHue
9KO0JIOTMYECKOU KYJIbTYPbI U 9KOJIOTUYECKOM TPaMOTHOCTU HacCeJIeHusI.

JeMoHCTpanuu

[Moprpetsl: A. I'ymbombaT, K. ®@. Pyase, H. A. CeBepijoB, D. I'ekkenb, A.
Tenomm, B. H. Cykaués.

Tabnuipl U cxembl: «Pa3fenbl 3Konorun», «MeTofbsl Konorun», «Cxema
MOHUTOPHHIa OKPY>KaroLel Cpesibl».

JIaGopaTopHasi pabora «3yueHue MeTO/I0B 5KO0JIOTUYeCKUX
HCCeJOBaHUI».

Tema 7. Opranu3msl U cpejja 00UTaHUA

OKoJjioruueckue (PakTopbl U 3aKOHOMEPHOCTHU uX JelicTBus. Knaccudukauys
9K0JIOTUYEeCKHX (HaKTOpOB: abroTHueckue, broTUUeCcKue, aHTpororeHHbie. Ob1Ie
3aKOHOMEpPHOCTH [JIeHCTBUs 3Konorudyeckux (aktopos. [IpaBuio munumyma (K.
[MInpenrens, H). JIubux). TosiepaHTHOCTh. OBPHOHMOHTHBIE U CTEHOOHMOHTHBIE
OpraHU3MBbl.

Abuotuueckue (akTopbl. CBeT Kak 3Kosiormueckuii dakrtop. [leiicTBue
PasHbIX YYaCTKOB COJIHEYHOTO CIIeKTpa Ha OpPraHM3Mbl. JKOJIOTUUECKHe TPYMIbI
pacTeHUM M >KUBOTHBIX [0 OTHOLIEHWI0 K cBeTy. CHUrHasbHasg poJib CBeTa.
doTonepruousM.

TemnepaTypa Kak 3Kosiornueckuid akrop. [elicTBue TemmepaTypbl Ha
opraHusMsbl. [IoMKW/IOTepMHBIE ¥ TOMOMOTEPMHbIE OpraHM3Mbl. DBPUTEPMHbIE U
CTeHOTePMHbIE OPTaHU3MBI.

BraxxHOCTh Kak 3Kosornueckuid ¢akrop. IIpucrocobneHuss pacTeHuid K
nojJepkaHuio BogHOro OanaHca. Kiaccudukaiyss pacTeHHi MO OTHOILEHUIO K
Bogie. [IpucnocobeHusi )KUBOTHBIX K U3MEHEHHUI0 BOJHOTO pekKuma.

Cpenbl obWTaHMs OpPraHM3MOB: BOJHAasl, Ha3eMHO-BO3/yIlIHasi, MMOYBEHHas,
riyOvHHas ~ TIOATIOUBEHHAas,  BHyTpHUOpraHu3MeHHas.  DU3UKO-XUMHUUeCKHe
0co0eHHOCTH cpei obuTaHWs oOpraHu3MoB. [IpucriocobeHusi OpPraHUu3MOB K
)KWU3HU B pa3HbIX Cpejiax.

buonornueckne putmbl. BHeliHuve U BHyTpeHHHe pUTMbL. CyTOUHBIE U
roguuHbie puTMbL. [IpHcriocob6seHHOCTh OpPraHM3MOB K C€30HHBIM H3MEHEeHHUSIM
yCJIOBUM XKU3HMU.

KusHeHHble  ¢opmbl  opraHu3moB. [loHsTHE O JKU3HEHHOW (opMme.
7KvisHeHHbIe (POPMBI paCTeHUN: [lepeBbsi, KyCTapHUKU, KYCTapHUYKHA, MHOT OJIETHHUE



TpaBbl, OfHO/IeTHHE TpaBbl. JKW3HeHHble (OPMbI JKMUBOTHBIX: TUJPOOMOHTHI,
reo0OMOHTHI, a9p0OMOHTEL. OC0OeHHOCTH CTPOEHUS ¥ 00pa3a KU3HHU.

buotnueckrie  dakTopel.  Buabl  OMOTHMYECKHMX ~ B3aMMOJEMCTBHIA:
KOHKYPEHI[Hsl, XUII[HUUeCcTBO, CUMOK03 U ero (opmel. [lapa3uTu3m, Koorepariys,
MyTYyaJi3M, KOMMeHca/ini3M (KBapTUPaHTCTBO, HaxnebHuuecTBo). HeTpoduueckue
B3auMojleiicTBusi  (Toruueckue,  (Qopuyeckue, ¢dabpuueckue). 3HaueHUe
OMOTHUECKMX B3aUMOJIeHCTBUN i CYIIIeCTBOBAaHUS OPraHM3MOB B Cpeje
obuTanus. [IpUHIUI KOHKYPEHTHOT'O UCK/TIOUeHMS.

JleMoHCcTpanuu

Tabmuipl U cxeMbl: «3JKojorudyeckue ¢akTopbl», «CBETOBOW CIIEKTP»,
«JKooruyeckye rpynnbl >KUBOTHBIX T10 OTHOIIIEHUIO K CBETY», «TeroKpOoBHbIe
JKUBOTHBIE», «XOJ0/JHOKPOBHbIE >KUBOTHBIE», «DuU3nosoruyeckye ajanTaruu
XUBOTHBIX», «Cpeabl 00uUTaHUS OpraHU3MOB», «bHoO/IOTHUeCKe DPUTMBI»,
«KusHennole  Gopmbl  pacTeHuit», «Ku3HeHHbIe  (OPMBI  >KUBOTHBIX»,
«DKoCUCTeMa MMPOKOJUCTBEHHOTO Jleca», « JKOCHCTeMa XBOMHOTO jieca», «Lemu
MUTaHUs», «XUIHUYeCTBO», «[lapasutusm», «KoHKypeHlus», «CuMOH03»,
«KoMmeHcanusm».

Ob6opynoBaHue: repbapuu pacTeHHWN W YKUBOTHBIX, TPUCTIOCOOIEHHBIX K
BAUSTHUIO Ppa3/MUHbIX JSKOJIOTUUeCKHUX (DaKTopoB, repbapuu CBeTO/OOMBBIX,
TeHe/I0OMBLIX U TeHeBBIHOC/MBBLIX pacTeHul, CBeTOH00MBBIe, TeHe/to0uBbie U
TeHeBbIHOC/IMBble KOMHATHbIE pacTeHUs], repbapuu U KOJIJIEKIIMU TerIoMI0OUBBIX,
3MMOCTOMKMX, MOPO30YCTOMUMBBLIX pacTeHWM, dydesa MTUL] U 3Bepeid, repbapuu
pacTeHU, OTHOCAIMXCA K rurpodurtam, kKcepoduram, mMe3odutam, KOMHATHbIe
paCTeHHsI JJaHHBIX TPYTIM, KOJJIEKIAN KUBOTHBIX, OOMTAIOIIUX B pa3HbIX Cpefax,
repbapuyd W KOJUIEKIIMA PpACTeHUH U JKUBOTHBIX, O00/IaZIalOIUX UYepTaMu
TIPUCITOCOO/IEHHOCTH K CEe30HHBIM H3MEeHEeHWsIM YCIOBUM >KWU3HU, Tepbapuu U
KOJIIEeKI[UM pacTeHWil W >XUBOTHBIX Pa3/MYHbIX >XU3HEHHbIX (OpM, KOJIIEKIUU
YKUBOTHBIX, yUaCTBYIOINX B PA3/IMUHBIX OMOTHUUECKUX B3aUMOZENCTBUSIX.

JlaboparopHasi padora «BbIsiBleHHe TIPHUCTIOCOOIEHNI OpraHU3MOB K
BJIUSIHAIO CBETa».

JlabopaTopHasi paGora «BbIsBieHHe TIPUCIIOCOOEHN OpraHu3MoOB K
B/IVSTHUIO TeMIIepaTyphbI».

JlabopaTopHasi pab6oTra «AHaTOMHUeCKWe OCOOEHHOCTH pacTeHWH W3
pa3HbIX MeCT 0OUTaHUSI».

Tema 8. Iko/10rvsi BU/I0B M TIOMYJISILIAM

OKoJjloTUUeCcKre  XapaKTepUCTUKWA  momyssiuu.  [lomynsiusi  Kak
buosiornyeckast cucrema. Posb HeOHOPOJHOCTH cpefibl, (hr3ndyeckux GapbepoB U
ocobeHHOCTeM OH0J/IOTHH BHUJOB B JOPMUPOBAHUM MPOCTPAHCTBEHHOUW CTPYKTYDbI
nonysisiuyid. OCHOBHbIE TIOKa3aTeaud TOMYJISILUUWA: UYWUCAEHHOCTb, IJIOTHOCTD,



BO3paCTHasi M TII0JI0Basi CTPYKTypa, POX[aeMOCTb, IIPUPOCT, TeMIl POCTa,
CMepTHOCTb, MUTPALIUSI.

OKoJiornyeckass CTpyKrypa nomy/sauud. OLeHKa YMCIeHHOCTH TOMYJISLIUHU.
OvHamMuKa MOMy/sUM U e€ pery/suus. bUoThuecKuid TMOTeHLMaa MOMyJISLUN.
MogenvpoBaHre AUHAMUKHU TIOMNy/IsLun. KprBble pocTa YMC/IeHHOCTH MOMYJISILUMN.
KpuBble BbDKMBaHMSA. Perynsiys 4MCIeHHOCTH TIOMYJSILUWA: pOJb (DaKTOPOB,
3aBUCAIIMX U He 3aBUCSIIUX OT MJIOTHOCTU. DKOJIOTUUECKHe CTpaTeruy BUOB (T- U
K-crparerun).

[Tonsitve 06 3KoJsIOTMUECKOW HUIlle BUja. MectoobuTaHue. MHoromepHas
MoJiesib  3Kosiornueckor HumM k.M. XaTurvHCOHa. Pa3Mepbl 5KOJIOrMYeCKOu
HULLM. [ToTeHIMaIbHAas YU peaii30BaHHas HULLIA.

Bug kak cuctema monynsiumi. Apeanbl BUAOB. Buabl U KX >KHM3HEHHbIE
CTpaTeruu. JKOJIOTMYeCKre SKBUBAIEHTHI.

3aKOHOMEDHOCTH TOBeJileHHWsT W MUrpaluid >KUBOTHBIX. buosiornueckue
VIHBAa3UHU Uy>KepOJHbIX BHU/IOB.

JeMoHCTpanuu

IToptpert: k. 1. XaTunHCOH.

Tabmuiel U Cxembl: «JKOJOTHYECKHEe XapaKTePUCTHUKU  TTOMYJIALAN»,
«[IpocTpaHCTBeHHass  CTPYKTypa TOMyasiuu», «Bo3pacTHble  MUpaMUbI
nonynsuun», «CKOPOCTb — 3acesieHvs T[OBEPXHOCTA 3eMJid  pa3/IuYHbIMU
opraHusmMamm», «Mogenb 3Ko0ruueckour Hum Jbx. M. XaTunHCOHa».

Ob6opyaoBaHue: repbapuu pacTeHUM, KOJIJIEKLUN XKUBOTHBIX.

JlaboparopHass pabora «[IpucrocobneHusi ceMsH pacTeHUM K
pacceyieHUIO».

TemMa 9. DK0/10rus1 CO00IIeCTB. JKOJIOTHYECKHe CHCTEMBI.

Coo0miectBa opraHvM3MoB. buolieHO3 U ero cTpykTypa. CBsi3U MexAy
opraHu3mamiu B OHolLieHO3e.

OKocucTteMa Kak OTKpbiTasg cucteMa (A. k. TeHciu). DyHKLMOHATbHBIE
6/I0KM OpraHu3MOB B 3KOCHCTeMe: TIPOAYLIeHTbl, KOHCYMEHTbI, peAyLeHThI.
Tpoduueckne ypoBHU. Tpoduueckue 1jemd U ceTd. AOWoTUUecKWe OJI0KU
s5KocucTeM. [T0UBbI U Wbl B 5KOCHCTEMaxX. KpyroBopoT BeleCTB U MOTOK SHEPrUU
B SKOCHCTEME.

OcHOBHBIE ~ TIOKas3aTelud  SKOCUMCTeMbl. buomacca ¥ mpogykuus.
OKoJioruueckye MipaMu/ibl urces, 6MoMacChl U SHEPTUM.

JuHamuka skocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HarmpaBjieHHbIe 3aKOHOMepHbIe CMeHBI COO0O0IeCcTB — cyKileccuu. [lepBuuHbIe U
BTOPUYHbIE CYKLIECCMM W WX TIPUYMHBI. AHTPONOreHHble BO3JEeUCTBUS Ha
cykieccud. KmimakcHoe coobiijecTBo. briopa3Hoobpasye u To/iHOTa KPyroBopoTa
BeII[eCTB — OCHOBA YCTOMUHMBOCTH COOOIIECTB.



[TpuposHbIe 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. JKocucmembl mopell u
OKeaHo8. IKocucmembl MyHOp, 1eco8, cmenell, NyCMblHb.

AHTpOIOreHHble 3KOCUCTEMBI. ATrpo3KocUcTema. ArporeHo3. Pasmnuus
MeXKZTy aHTPOTIOTeHHBIMU M TIPUPOIHBIMU SKOCHCTEMaMHU.

Ypb6oskocucrembl. OCHOBHbIe KOMITIOHeHTHI ypOoskocucteMm. ['opojckas
dnopa u dayHa. CuHaHTpomnu3alusi TOpOJACKOW (ayHbl. buonoruueckoe u
X035TUCTBEHHOE 3HaueHHe arpo3KOCUCTeM U yPOOIKOCUCTEM.

3aKOHOMEepHOCTH (POPMHUPOBaHUSI OCHOBHBIX B3aUMO/IeICTBUM OPraHU3MOB B
3KocucTtemax. Poab KackadHozo 3ggekma u eudos-30ugukamopos (Karouesbix
8U008) 8 (PyHKYUOHUpOBaHUU 3Kocucmem. [lepeHOC 3HepPruuv M BeIeCTB MEXAY
CMEXHBIMM 3KOCUCTEMaMH. Y CTOWUMBOCTh OPTaHU3MOB, TIOMYJ/ISLIANA U 9KOCUCTEM
B YC/IOBUSIX €CTeCTBEHHBIX M aHTPOIIOT€HHbBIX BO3/IeHCTBUM.

MexaHu3mbl 8o30eticmaus 3aepsi3HeHull  pasHbIxX munoes Ha
cybop2aHU3MeHHOM, Op2aHU3MEHHOM, NONYASSYUOHHOM U SKOCUCMEMHOM YPOBHSIX,
OCHOBbl  3KO/102UYECKO20 ~ HOPMUPOBAHUSI ~ AHMPONO2EHHO20
go30elicmeusi. MeTof0/IOTUSI MOHUTOPWHIA eCTeCTBEHHBbIX M aHTPOIOTreHHBIX
5KOCHCTEM.

JleMoHCTpaLuu
[Toptpert: A. k. TeHciu.
Tabmapt w  cxembl:  «CTpykTypa  OWolleHO3a»,  «JDKOCHUCTeMa

IIMPOKOJIMCTBEHHOT'O Jleca», «JKOCUCTeMa XBOMHOTO jeca», «PyHKIMOHaIbHbIE
TPYIIBI OPraHU3MOB B 3KOCHCTEMe», «KpyroBopoT BeIliecTB B 3KOCHCTEMEY,
«ermu nutanus (racTOMIHAsA, 1eTPUTHAs)», «IKOJ0TUUeCKas MMpaMu/ia Yrcesn»,
«DKOJIOTHYeCKasi MMpamMuia 6romMacchl», «DKOJIOTUYECKas MUpaMHUZia SHEPrUm»,
«Obpa3oBanue OosoTa», «IlepBuuHas Cykijeccusi», «BoccTaHoBIeHMe jieca Tocjie
rno)kapa», «JKOCHCTeMa 03epa», «ArpouLeH03», «KpyroBopoT BelecTB U MOTOK
9HEepPIUU B arporieHo3e», «[Ipumepsl ypboskocucTem».

O6opyoBaHue: repbapyy pacTeHU, KO/UIeKLIMY HaCeKOMBIX, Uyuesia MTUL] U
3Bepeii, repbapuu Ky/JIbTYPHBIX U JUKOPACTYIIUX PACTeHUM, aKBapUYM KaK MOJIe/Tb
KOCUCTEMBI.

IIpakTHueckas pabdora «l/i3ydyeHue 1 orcaHrie ypOOIKOCUCTEMBI».

JlabopaTopHasi pabora «lVI3yueHue pa3HOOOpa3usi MeNKHUX TIOUBEHHBIX
YJIEeHUCTOHOTUX B Pa3HbIX 3KOCUCTEMAX».

IKCKypcusi «IKCKYpCHSI B THUITUYHBLIMN OuoreorjeHo3 (B AybOpaBy, GepesHsK,
e/TbHUK, Ha CYXO/0/IbHBIN WX TTIOMMEHHBIH JIyT, 03epo, 00/I0TO)».

OKCKypcUsi «DKCKYpCUsl B arpo3KocucTeMy (Ha Tojie WM B TeIUINYHOe
XO03SIUCTBO)».

Tema 10. Buocdepa — rinobanbHas 3KocucreMa

buocdepa — oOujerviaHeTapHast o0osouka 3eM/H, T/le CYILeCTBYeT WU
CyIIlecTBOBaJIa >KW3Hb. Pa3BuTue mpezctaBieHuii o 6ruocdepe B Tpyaax J. 3rocca.



Yuenne B. U. BepHajckoro o 6uocdepe. O6mactu 6rochepsl 1 eé coctas. JKuBoe
Bel1ecTBO 6rocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH CyIriecTBOBaHUs Onocdepsl. OcobeHHOCTH OGHOChepbl Kak
ryi0bambHON 3KOCUCTeMbl. [ITuHaMuueckoe paBHOBecue B 6uochepe. KpyroBopoTsl
BeIIeCTB M OHMoreoXuMuuecKre UK/l (YTepozia, a3oTa). PUTMHUUHOCTE SIBIEHUN
B Ouocdepe.

3oHanbHOCTE Ouocdepnl. [ToHsTHe 0 Ouome. OCHOBHBIE OUOMBI CYIIIH:
TYH/Ipa, XBOMHbIE Jieca, CMelllaHHbIe Y LIMPOKOJIMCTBEHHbIE Jieca, CTely, CaBaHHBI,
MyCTbIHW, TPOITMYECKHE Jieca, BEICOKOTOpbsi. KiiMMar, pacTUTe/TbHbIN U XKUBOTHBIN
MHp OMOMOB CYIIIH.

CTpyKTypa 1 (PYHKITUS KUBBIX CUCTEM, OI[eHKa UX PeCcypCHOTO TIOTeHIhala U
buocdepHbIX PyHKLIUH.

JeMoHcTpanuu

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

Tabmuibl 1 cxembl: «I'eochepnl 3emn», «KpyroBopor a3ora B mpuUpoe»,
«KpyroBopotT yriepojga B mipupoze», «KpyroBopoT KWC/IOpOJa B NPUPOAE»,
«KpyroBopoT Bojbl B mipupojie», «OCHOBHbIe OMOMBI Cyim», «KnuMmaruueckue
nosica 3emsn», «TyHzapa», «Talra», «CMelllaHHbIM jec», «lLIMpoKonMcTBeHHBIN
nec», «Crenby», «CaBaHHa», «I1ycTbiHSI», « Tponuyeckuil iec».

Ob6opyaoBaHue: repbapuy pacTeHU pa3HbIX OMOMOB, KO/UTEKIIMH KUBOTHBIX.

Tema 11. YenoBek M oKpyxawujas cpeja

OKoJioTUUeCKre KpU3HWChbl M WX TMpUUYMHBL. Bo3zgeiicTBUe uesioBeka Ha
buocdepy. 3arpsisHeHuWe BO3AYIIHON cpeabl. OxpaHa BO3AyXa. 3arpsisHeHHe
BOJHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenwe mnouBbel. OxpaHa
TIOUBEHHBIX PeCypcoB. VI3MeHeHUe KIUMara.

AHTpOMNOreHHOe BO3/E€MCTBHE Ha PACTUTE/bHBIM U >KUBOTHbIM MUP. OxpaHa
PacTUTE/IbHOIO M KMBOTHOTO MHpa. OCHOBHbIE TPUHLMIBI OXpaHbl TPUPOZBI.
Kpacubie kHuru. Ocobo oxpaHsemble TmpupogHbie Tepputopuu (OOIIT).
Borannueckue cajibl ¥ 300/10THYECKUE TTapKHU.

OCHOBHBIE TIPUHIUITBI YCTOMYMBOIO pa3BUTHs 4Ye/lOBeUeCTBa U TPUPOJbI.
PaijoHasibHOe ~ TIPUPOZOINIO/IB30BaHWE U COXpaHeHHWe  OMOJIOrMUecKOoro
pa3HooOpa3ust 3emmu. OOIIye 3aKOHOMEPHOCTH T/I00a/lbHBIX 3KOJIOTHUeCKUX
Kpu3ncoB. OcoOeHHOCTH COBPEMEHHOTO KPH3UCa U er0 BepPOsiITHbIE TTOC/IeICTBUSI.

Pa3BuTHe MeTOJOB MOHWUTOPDUHTA pa3BUTUSI OMACHBIX TeXHOTeHHBIX
nipoijeccoB. CucmemHble ucCCAe008aHUs nepexodd K pecypcocbepezaroujeli U
KOHKYpeHmocnocobHoll sHep2emuke. buosno2uueckoe pazHoobpasue u 6uopecypchi.
HayuoHanbHble UH(GOpPMAyuUoHHble cucmembl, obecneuusarowjue oocmyn K
uHgopmayuu no cocmosiHuKO omoenbHbIX 8u008 U 3Kocucmem. (OCHO8bI



3Kopeabuaumayuu 3Kocucmem U cnocobo8 60pbObl C OuONOBpeHcOeHUsIMU.
PexoHcmpyKyusi MOPCKUX U HA3eMHbIX 3KOCUCMEM.

JeMoHCTpanuu

Tabmuiel W cxeMbl:  «3arps3HeHHe  atMocdepbl»,  «3arps3HeHHe
ruapochepel», «3arps3HeHWe  TMOouBbl», «IlapHUKOBBIM 3ddekT», «Ocobo
OXpaHsieMble TIPUPO/JHbIe TEPPUTOPUI», «Moe/n yIpaB/IsieMoro MUpay.
Ob6opygoBanue: ¢ororpadhry OXpaHSeMbIX pacTeHHWN W >KMBOTHBIX KpacHoi
kHUTHU Poccurickon ®@epnepanuu, KpacHOM KHUATY perroHa.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUA ITPOI'PAMMBI 110
bNOJIOI'MN HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUSA

JINUHOCTHBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBnuBaeT TpeboBaHUS K pe3y/bTaTaM OCBOEHUS
oOyuaromyMucsi TporpaMMm cpefHero o0ilero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTarpeiIMeTHbIe U IIpeIMeTHBIE.

B CTpyKType JUYHOCTHBIX pe3y/bTaTOB OCBOEHHS TIPOrPaMMbI 110 OMOIOTUH
BbIZIe/IeHbl C/IeAYIOIe COCTaB/ISIOIMe: 0CO3HaHWe 00yYarol[UMUCs POCCUMCKON
IPaKJaHCKOW UIEHTUYHOCTU — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbHOCTH
W caMoolipefie/ieHUI0, Haauyue Momugeayuu K oOydeHuro Ouosorum,
yeneHanpaeneHHoe paszeumue BHYTPeHHUX YyOeXJAeHWd /IUUYHOCTU Ha OCHOBE
K/TFOUEeBBIX 1[eHHOCTeH W MCTOPUUeCKUX TPaJuliuii pa3BUTUS OHUOIOrMUecKoro
3HaHUs1, 20MOBHOCMb U cNOCOOHOCMb 00YyUaroLUXCsl PYKOBO/CTBOBAThCSI B CBOeM
JeITe/TbHOCTH  LIeHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, TPUCYLIVMHA CHUCTEME
Ouosiornueckoro  oOpa3oBaHUs,  HajAUuyue NPABOCO3HAHUS  SKOJOTHUECKOU
KYJIbTYPbl, CNOCOOHOCMU CMAasumb L1e/I1 ¥ CTPOUTD >KU3HEHHbIE TIJIaHbL.

JINUHOCTHBIE pe3y/bTaThl OCBOEHUSI MPOrpaMMbl TI0 OMOIOTUN IOCTUTAFOTCS
B eQUHCTBe y4yeOHOW M BOCIUTATeNbHOW [leATeNbHOCTHA B COOTBETCTBUM C
TPaJIULIMOHHBIMU POCCUNUCKUMU COLIMOKY/IbTYPHBIMU, UCTOPUUECKUMU U JyXOBHO-
HPABCTBEHHBIMHU 1I€HHOCTSIMU, TIPUHATBIMUA B OOIeCTBe MpaBUIaMU U HOPMaMH
TIOBe/IeHHsI UM CIIOCOOCTBYIOT TMpOIleccaM CaMOIO3HAHMs, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, pa3BUTUSI BHYTPEHHEW TO3ULIMU JIMUHOCTH, TaTpUOTHU3Ma U
YBaKEHUsI K 3aKOHY U MPaBOIOPSAKY, Ye/J0BeKY Tpy/Ja U CTapllieMy MOKOJIEHHUIO,
B3alMHOIO YBa)KeHUsi, Oepe)KHOro OTHOIIeHWs K KyJbTypHOMY Hac/ieiuio u
TPaJULIUSIM MHOTOHALIMOHAIBLHOTO Hapoza Poccuiickor depepauyy, npyupoje U
OKpY>Karoller cpe/ie.

JInuHOCTHBIE pe3y/ibTaTbl OCBOeHUs] YyuebHOro TipegMeTta «buosorus»
J0JDKHBI OTpaXkaTb TOTOBHOCTb U CIIOCOOHOCTh 00yYaroIUXCsi pYKOBOZCTBOBATbCS
c(hOpMHUPOBAaHHOW BHYTPeHHEeW TI03Ul[Meld JIMYHOCTH, CUCTEMOW LIeHHOCTHBIX
OpUeHTal[Ui, TIO3UTUBHbIX BHYTPEHHUX  YOex[eHWil, COOTBETCTBYIOLIUX
TPaZULIMOHHBIM IIeHHOCTSIM POCCHICKOro OOI[ecTBa, paclIMpeHue >KU3HEHHOTrO
OMbITa U OIbITA JieITe/IbHOCTA B TIPOLIeCCe peanr3aliii OCHOBHBIX HarlpaB/ieHUN
BOCITUTaTe/IbHOU [1eATe/IbHOCTH, B TOM YMCJIe B YaCTH:

1) rpakAaHCKOr0 BOCIUTAHUA:

c(hOopMHPOBAHHOCTh TPAXK/JaHCKOM TIO3UIMK 00yUaroIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCUMCKOro 00I1[eCTBa;

OCO3HaHHWEe CBOMX KOHCTUTYLIMOHHBIX TpaB U 00s3aHHOCTeH, yBakKeHHe
3aKOHa U MPaBOMOPs/IKa;



FOTOBHOCTb K COBMECTHOM TBODPYECKOW [eSTebHOCTU TIpU CO3/IaHUU
yueOHBIX TIPOEKTOB, pellleHnH yueOHBIX W IM03HaBaTeIbHBIX 3afiau, BBIMOTHEHUU
O6U1oOrMUeCKNX IKCIIePUMEHTOB,;

CIIOCOOHOCTEL  OTpefieNIiTh COOCTBEHHYIO TIO3WI[MI0 TI0 OTHOLIEHWIO K
SIBJIEHUSIM COBPEMEHHOM JKWU3HU U OOBSICHSTH €é;

yMeHUe YUYUThIBaTb B CBOUX JENCTBUSX HEOOXOAWMOCTh KOHCTPYKTHUBHOTO
B3aUMO/IENCTBUS JItO/lell C pa3HbIMU YOeXX/[eHUSIMHU, KY/IbTYPHBIMU LIEHHOCTSIMU U
COL[Ma/TbHBIM TI0JI0’KEHUEM;

TOTOBHOCTb K COTPYJHUUECTBY B TMpOLIECCEé COBMECTHOIO BBIIOJHEHUS
yueOHBIX, TI03HABATe/NbHBIX W HWCCAeI0BaTeNbCKUX 3afiau, YBa)KUTETBHOTO
OTHOIIIEHHSI K MHEHHIO OIMOHEHTOB TP OOCY)K/IeHHWU CIIOPHBIX BOITPOCOB
OMOIOTUYeCKOT0 CO/IeP>KaHUS;

TOTOBHOCTh K T'yMaHWTapPHOW 1 BOJIOHTEPCKOU [1eATe/IbHOCTY;

2) NaTPUOTUYECKOT0 BOCITUTAHUSA:

chopMHUPOBAHHOCTh POCCHUUCKOU rpakJjaHCKOH WJIeHTUYHOCTH,
MaTpyuoTH3Ma, YBaXKeHHWS K CBOEMYy HapoJly, YyBCTBA OTBETCTBEHHOCTH Mepe[
PopunoM, roppoctv 3a CBOM Kpau, CBOKO PoanHy, CBOM SI3bIK M KYJIBTYPY,
TIPOLLJIOe M HACTOosILL[ee MHOIOHALMOHA/ILHOI0 Hapoja Poccuy;

1[eHHOCTHO€e OTHOIIIeHWe K MPUPOAHOMY Hac/e[ui0 U MaMATHUKaM TIPHUPO/ibl,
JNoCTWKeHUsIM Poccru B HayKe, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX, TPY/E;

CrOCOOHOCTh OlleHHWBaTh BKJIAJ], POCCHUMCKUX YUE€HBIX B CTaHOBJeHHE U
pa3BuTHe OWONOTMH, TIOHMMaHWS 3HaueHWs OWOJIOTMM B TI03HAHWM 3aKOHOB
TIPUPO/IbI, B )KU3HU UesIOBeKa ¥ COBPEMEHHOTO 00I11eCTBa;

uzieiiHast yOeXKEHHOCTb, TOTOBHOCTb K C/Iy>KeHWIO W 3aifuTe OTeuecTBa,
OTBETCTBEHHOCTH 3a ero cyzb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHeE IYXOBHBIX LIEHHOCTEW POCCUMCKOT0 Hapo/ia;

c(hopMHUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUUECKOT0 TTOBe/|eHNS;

CIOCOOHOCTh OIleHMBATh CUTYAlLUI0 W TPUHHMMAThb OCO3HAHHbBIE pellleHus,
OPUEHTUPYSICh Ha MOPaJlbHO-HPABCTBEHHbIE HOPMBbI U LIEHHOCTY;

0CO3HaHKe JIMYHOTO BK/1a/la B TIOCTPOEHNEe YCTOHUMBOTO Oy IyIiiero;

OTBETCTBEHHOE OTHOLLIEHWE K CBOMM DOJUTEJSIM, CO3/JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TPUHSTUSI [|€EHHOCTeM CeMeMHOM JKWM3HHM B COOTBETCTBUH C
TpaguLiMIMU HapoJoB Poccuu;

4) 3CTeTU4YeCKOro BOCITUTAHUSA:

3CTeTUYeCKoe OTHOIIIeHWe K MUDY, BK/IIOYas 3CTeTUKY ObITa, HAyuHOTO U
TeXHUYEeCKOT0 TBOPUECTBa, CTIOPTa, TPY/a, O0IT[eCTBeHHBIX OTHOIIIEHUH;

MOHMMaHWe SMOLIMOHAIBHOTO BO3/IEMCTBUS )KUBOM TIPUPO/IbI U €€ 1IeHHOCTH;



TOTOBHOCTh K CaMOBBIDaXXEHWIO B pa3HbIX BHJAX MCKYCCTBa, CTpeMJieHHe
TIPOSIB/ISITh KAYeCTBa TBOPUECKOW JTMYHOCTH;

5) ¢u3nuyeckoro BocnmuTaHusi, (JOPMHMPOBAHHUSA KY/IbTYPbl 3/10POBbS U
IMOLIMOHA/ILHOT0 0/1arono/Tyyus:

MOHMMaHWe W peajv3alusg 3/70poBoro W 0Oe3omacHOro obOpasa >KA3HU
(3mopoBoe  TIMTaHWe, COOJIIOJeHWE TUTHEHWYeCKWX TIpaBWJI W HOPM,
cOba/aHCUpPOBaHHBIA DPEXKUM 3aHATUNW W OTAbIXa, PperyJspHas Qusnyeckas
aKTUBHOCTh), OepeXXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K
coOCcTBeHHOMY (DH3UUECKOMY U TICUXUUECKOMY 3/0POBBIO;

MOHUMaHWe 1[eHHOCTU TIPaBWJ WHAWBUAYATbHOTO UM  KOJUIEKTUBHOTO
6e3011acHOTO TMOBe/[eHHUS B CUTYALUSAX, YTPOJKAIOIUX 3/I0POBbIO U YKU3HU JTIO/Ie;

OCO3HaHWe TIOC/IeICTBUM W HETPUSTUS BPeAHBIX MPHUBBLIUEK (yroTpebsieHus
aJIKOT0J151, HADKOTUKOB, KypeHUs));

6) TPy/10BOr0 BOCIMTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHHe 1[eHHOCTH MaCTepCTBa, TPYA0/Ito0ue;

TOTOBHOCTb K AaKTHMBHOW [esiTe/TbHOCTA TeXHOJIOTHUYeCKOW M COLMaIbHOU
HaTpaBJ/IeHHOCTH, CMIOCOOHOCTh UHULIMMPOBATh, TIJIAHUPOBATh U CAMOCTOSITE/IEHO
BBITIOJ/IHATH TaKyl0 JeSTe/IbHOCTb;

WHTepec K pa3/uuHbiM chepaM TNpodeccuoHa/NbHON AesiTeTbHOCTU, yMeHue
coBepIllaThb OCO3HaHHBIM BBIOOp Oyayledt mipodeccd W peanr30BLIBATh
coOCTBeHHbBIE XKMU3HEHHbIE TI/IaHbI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa3oBaHHI0O U CaMOOOpa30BaHHWIO Ha
TIPOTSDKEHUN BCeM XKU3HU;

7) 3KO0/IOTHYECKOr0 BOCITUTAHUSA:

9KO0JIOTUYEeCKH 1iesiecoo0pa3Hoe OTHOIIeHWe K TIpUpo/ie Kak MCTOUYHUKY
YKWU3HU Ha 3emJie, OCHOBe eé CyIll[eCTBOBaHMS;

TOBBIIIIEHWEe YPOBHS 9KOJIOTMUYECKOM KYJ/IbTYphl: TIpHoOpeTeHHe OrbiTa
TIJIAHUPOBAHUS TIOCTYIIKOB U OI[EHKM WX BO3MOJKHBIX TIOCTEACTBUM /ISt
OKpY>Karoll[er CpeJbl;

OCO3HaHHe T100a7bHOTO XapaKTepa 3KOJIOTMUeCKUX MpobjemM U TyTed WX
pellieHus;

CIIOCOOHOCTh  WCIO/Ib30BaTh TMpHobpeTaeMble TIPU  W3YUeHUH OWOIOTHH
3HaHWS W YMEHHUS TIpU pelleHMH mMpobsem, CBSI3aHHBIX C paljMOHATLHBIM
TIPUPO/IOTIONb30BaHKeM  (coOJtofleHre  TIpaBU  TIOBeJIeHHWs B TIPUPOJE,
HaripaB/ieHHbIX Ha COXpaHeHWe paBHOBeCUs] B IKOCHCTeMax, OXpaHy BW/IOB,
9KOCHCTeM, brocdepnr);

aKTUBHOE HeTpusThUe [eWCTBUM, NPUHOCIIIUX Bpel  OKpYyXKarolleu
TIPUPOJTHOM CpeJie, YMeHHe TIPOrHO3UPOBaTh HeO/aronpusTHbie SKOJIOTUUYeCKHe
TOC/Ie/ICTBUS MPeANIPUHUMAaEMbIX JeHMCTBUIM U TIpeIoTBpalaTh UX;



Ha/Jluue pasBUTOT0 5KOJOTMYECKOTO MBIILIEHUS], SKOJIOTMUeCKON KYJ/IbTYyphl,
ombITa JesiTeTbHOCTH 9KOJIOTMYeCcKOou HarpaB/e€HHOCTH, yMeHust
PYKOBO/ICTBOBAThCS UMM B T0O3HaBaTe/bHOW, KOMMYHUKAaTUBHOW U COLIMATbHOU
TMpaKTHKe, TOTOBHOCTH K Y4YaCTHIO B MPAKTUUYECKOM [1eATeTbHOCTH 3KOJOTUUeCKOU
HaripaB/I€HHOCTH;

8) HeHHOCTH HAyYYHOT0 NMO3HAHUA:

c(OpMHPOBAaHHOCTL MHPOBO33pEHHs], COOTBETCTBYIOIET0 COBPEMEHHOMY
YPOBHIO Pa3BUTHsS HayKW W OOIeCTBEHHOM IMPAKTUKH, OCHOBAHHOTO Ha Juasore
KYJIbTYP, CIIOCOOCTBYIOIIIET'0 OCO3HAHUIO CBOETO MeCTa B IMOJIUKYJ/IbTYPHOM MUDE;

COBEPILEHCTBOBaHWE $I3bIKOBOM Y UWTATeTbCKOW KyJbTYPhl KaK CpeJCTBa
B3aUMO/IEUCTBUSI MEXAY JIFOJbMHU Y TTI03HAHUS MUPA;

ToHMMaHWe criequduKd OMONMOrUM KaK HaykKW, OCO3HAaHUs e€ pou B
¢bopMUpOBaHWY PALIMOHATLHOTO HAYUHOTO MBbIIIIEHUs,, CO3/JaHhW 1]eJI0CTHOTO
nipe/icTaB/eHUss 00 OKpYy’KarolljeM MHpe Kak O eAMHCTBe MPHPO/bI, uesioBeKa U
oOIiecTBa, B TI03HAHWW TPUPOZAHBIX 3aKOHOMEPHOCTeM U pellleHnd Mpobiem
COXpaHeHUs IPUPOJHOT0 PaBHOBECHS;

yOe)XIEHHOCTh B 3HAUMMOCTH OHMOJIOTHH [/ COBPEMEHHOW IMBUIA3ALUN:
obecrieueHrsi HOBOTO YPOBHSI Pa3BUTHSI MeJWLMHBI, CO3/laHHE TepCTeKTUBHBIX
OMOTeXHOJIOTUM, CIOCOOHBIX  pellaTb pecypcHble  Mpo0J/ieMbl  pa3BUTHSA
Yye/IOBeUeCTBa, TIOMCKA MyTel BbIX0o/ja U3 T/100anbHbIX 3KOJOTHYeCcKuX MpobsieM U
obOecrieueHrsi  Tiepexojla K  YCTOMUMBOMY  pa3BUTUIO,  pal[MOHATbLHOMY
WCTIO/Ib30BaHMIO TIPUPOZAHBIX pecypcoB M (OPMHPOBAHUIO HOBBIX CTaHJAPTOB
YKU3HU;

3aMHTEePeCOBAaHHOCTh B TIOJIyUeHUU OWOJIOTUYECKHUX 3HAaHUW B  LeJsixX
MOBBIIIIEHUsT  00IIell  Ky/JbTypbl, €CTeCTBeHHO-HayyHOW TI'DaMOTHOCTH, KakK
COCTaBHOM uacTu (PyHKLIMOHAJIbHON rpaMOTHOCTU oOyuaroiuxcs, (popMupyemoit
TpY U3yueHUH OMOIoTuy;

MMOHUMaHue CYLIHOCTU MeTOZOB T03HaHWs, MCI0J/Ib3yeMbIX B €CTeCTBEHHbIX
HaykaX, CIIOCOOHOCTA WCMO/b30BaTh TIOJyuaeMble 3HaHUS [/ aHajau3a u
00BsICHEHUSI sIBJIEHUN OKPY’Karoll[ero MUpa U TIPOMCXOASIIMX B HEM H3MeHeHUH,
yMeHUe JiesiaTb 00OOCHOBaHHbIe 3aK/IIOUEHMs] Ha OCHOBE HayuHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C Le/TbI0 TI0TyUeHUsl J0CTOBEPHBIX BHIBO/IOB;

CIOCOOHOCTL CaMOCTOSITE/ILHO HCI0/Ib30BaTh OHoO/IOrMuecKde 3HaHUS AJis
pelieHusi TpobJieM B peasbHbIX KW3HEHHBIX CUTYaLIWsX;

OCO3HaHUe 1IeHHOCTH HayuHOU [esTeJIbHOCTH, TOTOBHOCTb OCYIL[eCTBJISATh
TIPOEKTHYIO U UCCJIe[IOBaTeNbCKYIO JeATe/TbHOCTh UHAUBUAYAIBLHO U B TPYTINIE;

TOTOBHOCTb M  CTHOCOOHOCTH K  HelpepblBHOMY  00pa3oBaHUIO U
camMo00pa30BaHuI0, K AKTUBHOMY IIOJIyUeHUIO HOBBIX 3HaHUM 10 OHo/OTHMU B
COOTBETCTBUM C YKU3HEHHbIMU MOTPeOHOCTSAMHU.



METAIIPEAMETHBIE PE3YJIbTATBI

MerTamnpeZiMeTHbIe pe3yJ/bTaThl OCBOeHHs1 yuebHOro mpeamera «buosorusi»
BK/IFOUAIOT: 3HauMMble [iii (OPMUPOBAHUS MHPOBO33peHHs 00yuaroluxcs
MeXIUCLUTIIMHApHbIe (MeXMpeaMeTHbIe) o0IlleHayuHble TOHATHS, OTpakarollue
1]eJIOCTHOCTh HAy4yHOM KapTWHbI MHUpa U COelU(PUKy MeTO/JJ0B I103HaHUS,
WCIIO/Ib3YeMbIX B €CTeCTBEHHBIX HayKax (BelleCTBO, SHeprusi, siBjeHue, npolecc,
CUCTeMa, Hay4HbId (hakT, TIPUHLMII, TUIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpusi,
HcciejoBaHWe,  HaOmiofieHWe,  W3MepeHHe,  SKCIIepUMEHT W JApyTue);

yHUBepCabHbIe yueOHbBIE NeNCTBUS (ro3HaBaTenbHbIE,
KOMMYHUKaTUBHbBIE, PETY/ISTUBHBIE), obecrieunBarorie  ¢opMHUpOBaHUE
(yHKIIMOHA/ILHOM TPaMOTHOCTU u COL[Ma/IbHOM
KOMITeTeHLIUU 00y4JaroImMxCs; CIIOCOOHOCTh O0YYAIOIIMXCS
WCTI0/Tb30BaTh OCBOEHHble  MEXAUCLAIIMHAPHbIE,  MHPOBO33peHUeCKUe
3HaHUSI W yHUBepcajbHble yueOHbIe JeUCTBUS B

T03HaBaTe/TbHOU U COL[MA/IbHOM TTPaKTHKe.

B pesynpraTe wu3yueHus OHOJIOTMM Ha ypOBHe CpeAHEro oOIero
obpa3oBaHuss y 0OydYaroIerocs oyayT cchopMHpPOBaHbI
Mo3HaBaTe/ibHble  YHUBepCa/ibHble yuyeOHble [eHCTBUS, KOMMYHHKAaTUBHbIE
YHHUBEpCa/IbHbIe yueOHbIe IeMCTBUS, PpETyISTHUBHbIE YHHUBEPCA/TbHbIE YueOHbIe
JeNCTBUS, COBMECTHasi 1eITe/TbHOCTb.

MertanpeZiMeTHble pe3y/bTaTbl OCBOEHHWSI TMPOTpaMMbl CpejHero o0Iero
o0Opa3oBaHUs [JOJKHBI OTPaXKaTh:

OBnajenue yHUBepCa/1bHbIMU y4eOHBIMHU M03HaBaTe/TbHBIMH
JleiCTBUSIMM

1) 6a3oBbIe JIOTHYECKHE JeHCTBUS:

camMoCTosiTe/ibHO  (OpMy/MpOBaThb W aKTyaau3upoBaTb  Mpobsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCTI0/Tb30BaTh TIPM OCBOEHWM 3HAHWW TIPUEMBI JIOTHYECKOTO MBIILIIeHUS
(aHanmu3a, cMHTe3a, CpaBHEHUS, KiaccuduKaiyy, 060011jeHus), paCKpbIBaTh CMBICTT
OuonoruuecKux MOHSATHHN (BbIAE/SATh UX XapaKTepHble MPU3HAKU, YCTaHaBIUBATh
CBSI3U C APYTUMH TIOHSTUSIMU);

oTipefiesiiTh 1le/I [IeITeTbHOCTH, 3a/laBas TlapaMeTpbl U KDUTEPUM UX
JOCTHKEHUsI, COOTHOCUTD Pe3yJ/IbTaThl [IeATeTbHOCTH C TTOCTABIeHHBIMHU 1IeJISIMU;

MCTI0/Tb30BaTh OUooruueckye TIOHATUS [i7isi 00bsiICHeHUsT (DAKTOB U sIBJIEHUH
JKUBOM TIPUPO/IbI;

CTpPOUTH JIOTUUeCKWe pacCykieHusi (MHAYKTUBHbIE, MeJyKTHUBHbIE, TI0
aHaJ/IOTHH), BBISAB/ATH 3aKOHOMEPHOCTU W TIPOTHMBOpPEUMsi B PAacCMaTpUBaeMbIX
SBJIEHUSIX, (POPMYTMPOBATh BLIBO/BI 1 3aK/TFOUEHUS;

TIPUMEHSTD CXEeMHO-MO/Ie/TbHbIE cpeAcTBa JJIst ripe/iCTaBaeHUsI
CYIIIeCTBEHHBIX CBsi3ell U OTHOILIEHUM B M3ydaeMbIX OMOOrMueckux oObeKTax, a



TakKKe  TPOTUBODEUYMM  pa3HOTO  pOJA,  BbIABAEHHbIX B  Pa3/IMYHBIX
HMH(OpPMAaIIMOHHBIX UCTOYHHKAX;

pa3pabarbiBaTh IUIaH pellleHrs TPoOeMbl C YUYETOM aHa/v3a UMEIOIIUXCS
MaTepHa/bHbIX U HeMaTepUa/bHbIX PeCypCOB;

BHOCUTh KOPPEKTHBBI B IeSITe/TIbHOCTh, OLIEHMBATh COOTBETCTBUE Pe3yJ/IbTaTOB
1]e/15IM, OL|eHUBAaTb PHUCKU TTOC/IeICTBUM [leATe/IbHOCTH;

KOODAWHUPOBaTb M  BBITIOJHATHL PpabOTy B YCJIOBUSX  peasibHOTO,
BUPTYabHOT'O0 1 KOMOMHUPOBAHHOT'O B3aMMO/IeHCTBHS;

pa3BUBaTh KPEaTHBHOE MbIIIIJIEHHE TIPHU PeIleHHH >KM3HEeHHBIX ITpob/ieM.

2) 6a3oBBIe HCC/Ie0BaTe/IbCKHE AeliCTBUA:

BJIaZIeTh HaBbIKaMH yueOHO-MCCIe/I0BaTe/TbCKOM U TTPOEKTHOU /IesiTeIbHOCTH,
HaBbIKAaMH  paspelieHyss MpobsjieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITe/TbLHOMY TTOMCKY MEeTOZIOB PellleHusI MPaKTUYeCKUX 3a/jau, IPUMeHeHU0
Pa3/IMUHbIX METO/I0B O3HAHUS;

WCIO/Ib30BaTh pa3/iMuyHble BUbI AE€STEIbHOCTA TI0 TMOJy4eHUI0 HOBOIO
3HaHUS, €r0 HWHTeprpeTanuH, MpeoOpa3oBaHUI0 U TIPUMEHEHWI0 B y4eOHBIX
CUTYyalUsIX, B TOM UMCJIe TIPU CO3/IaHUH YUeOHBIX M COLIMA/IbHBIX IIPOEKTOB;

dbopmMHpOBaTh HayUHbIN THUIT MBIIIIEHYS, B/la/leTh HAYyYHOW TepMHHOJIOTHeH,
K/IFOUeBbIMU TTOHATUSIMUA U METO/laMU;

CTaBUTb M (OPMYJHMPOBaTh COOCTBEHHBIE 3a/laud B 00pa3oBaTe/bHOMU
JleATe/IbHOCTU U )KU3HEHHBIX CUTYaLUsIX;

BBISIB/ISITh TIPUUMHHO-CJIe[ICTBEHHbIE CBSI3W M aKTya/JU3WpOBaThb 3ajlauy,
BbIJBUTAaTh THUIIOTe3y €€ pelleHus, HaXOAUTb apryMeHThbl [J/s1 J0Ka3aTelbCTBa
CBOUX YTBepXKEeHWH, 3a/laBaTh MMapaMeTpPbl U KDUTEPUM PellleHUS;

aHa/M3UpOBaThb TMOJIydeHHble B XOJe PpelleHus 3a/laud  pe3y/bTaThl,
KPUTUYECKH OLIeHUBaTh UX JOCTOBEPHOCTh, MPOTHO3UPOBAaTh U3MEHEHNE B HOBBIX
yCJIOBUSIX;

JlaBaTh OLEHKY HOBBIM CUTYal[HsIM, OLIeHUBATh TTPUOOPeTEHHBIN OIThIT;

OCYIIIeCTBJISITh 1]e/IeHarpaB/ieHHbIN TIOUCK TiepeHoca CPeACTB M CIocoOoB
JleliCTBUS B Mpo(ecCcHoHaNbHYIO Cpejy;

yMeTb TIePEeHOCHTh 3HaHHS B TI03HABATEeJIbHYIO U TIPAKTHUECKYI0 00/1acTH
JKU3HEeesATe/IbHOCTY;

yMeTb MHTETPHUPOBATh 3HaHHUS M3 Pa3HBIX ITPeIMETHBIX 00/IacTel;

BbIJIBUTaTb HOBbIe MJieM, MpejjaraTb OpUrMHaIbHbIE TIOAXO/bl U pelleHus,
CTaBUTH TTPOO/IEMBI U 3a/IauM, AOITYyCKAIOIIMe a/lbTePHATUBHBIE PeIleHusl.

3) pabota c undopmarueii:

OpPHEHTHPOBAThCS B PA3/IMUHBIX UCTOUHHMKAX UH(OpMaLnu (TeKcTe yuebHOTO
rmocoOus, HAyYHO-TIOMY/ISPHOM JIUTepaType, OWOJIOTUUECKUX C/IOBapsAX U
CTIIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHa/IM3UPOBATh



vH(MOpMalI[1IO pa3/IMUHbIX BUZIOB U (DOPM Tpe/iCTaB/IeHusl, KPUTUUECKU Ol|eHUBaTh
eé I0CTOBEPHOCTb U HETIPOTUBOPEUYUBOCT;

(dbopMyIMpoBaTh 3arpochbl U NPUMEHSTh pa3/iMuHble METO/bl MpPU TOUCKE U
otbope Guosiornueckoi MH(OpMaIK, HeOOX0AUMOM /Jis BBITIOIHEHUS YueOHBIX
3a/ay;

npuoOpeTaTh OMbBIT HCIOMb30BaHUSA UH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTHUM, COBEPIIIeHCTBOBATh KYJ/IbTYPY aKTUBHOI'O MCIOJIb30BaHUS Pa3/TMUHbIX
TTIOMCKOBBIX CUCTEM;

CaMOCTOSITE/IbHO ~ BBIOMpaTh  ONTHUManbHY0  (OpMy  TpeZCTaB/IeHHUs
buonoruueckoii HbopMaly (CxeMbl, rpaQUKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
Y [Ipyroe);

WCIIO/Ib30BaTh HAy4HbIM SI3bIK B KauecTBe CpejcTBa Tipu paboTe ¢
Oovonoruueckodd uHMOpMaLMel: TIPUMEHSITb XUMHUecKue, GHU3NUECKHe U
MaTeMaTHUeCKWe 3HaKu M CUMBOJIBbI, (hOpMyJibl, abOpeBHaTypy, HOMEHK/IATypy,
WCTIO/Ib30BaTh W TIpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKWE  Cpe/iCTBa
HarJisiTHOCTY;

BJaZieTh ~ HaBblKaMM  paclio3HaBaHUS M 3alllUThl  HMH(OpMaIuH,
nHpOPMaLIMOHHOM 6e30MacHOCTH JTUYHOCTH.

OBjlajieHHe YHHBEPCA/TbHBIMH KOMMYHHMKATHBHBIMH JIeHCTBUSMU:

1) obmieHue:

OCYIIIeCTB/ISITh KOMMYHUKAIMK BO BCcexX cdepax KHU3HU, aKTUBHO Y4aCTBOBATh
B /IMajiore WK JUCKYCCUM TI0 CYIIeCTBY 00Cy)XIaeMou TeMbl (YyMeHHe 3aflaBaTh
BOIIPOCHI, BBICKA3bIBaTh CY’XK[EHHsS OTHOCUTE/NbHO BBITIO/THEHUs TIpejijlaraeMoi
3a/lauy, YYUThIBaTh UHTEpPeChbl U COIJIaCOBAaHHOCTh MO3UIMI JIPYTUX Y4YaCTHUKOB
[lvajiora Wik JUCKyCCUN);

pacrio3HaBaTh HeBepOa/sbHble Cpe/icTBa OOIIeHHs, TMOHUMAaTh 3HaueHHe
COLIMA/IbHBIX 3HAKOB, TPEANOChUIOK BO3HHWKHOBEHMSI KOH(IMKTHBIX CUTYyalWH,
YMeTb CMSIrYaTh KOH(MIMKTHI U BECTU MIePEroBOPbI;

B/a/leTb pa3/MyHbIMU Crioco0amMu OOIeHUs ¥ B3aUMO/IeHCTBUS, TIOHUMATh
HaMepeHUs APYTUX JIFOJiel, TIPOSIB/ISATh YBa)KUTE/IbHOEe OTHOIIIeHUe K co0eceHUKY
Y B KOPPeKTHOU popMe (hOpMy/IMPOBaTh CBOU BO3Pa’KEHUS;

pa3BEéPHYTO W JIOTUYHO H3/araTh CBOK TOUKY 3peHHs C HCI0J/Ib30BaHHEM
SI3bIKOBBIX CPE/ICTB.

2) coBMecTHas JesTe/IbHOCTb:

MOHUMAaTh M MCI0JIb30BaTh MPEUMYIeCTBA KOMAaH/IHOM U UHAUBUAYAJIbHOM
paboThI TIPH pellleHnH 6UOIOrHUeCcKOol ITpobiemMbl, 000CHOBBIBATH HEOOXOJUMOCTh
TIPUMeHEeHHs TPYTITIOBBIX (POPM B3aUMO/IeHCTBHS TIPU pellieHnr yueOHOM 3a/jauu;

BbIOMpaTh TEMATHKy W METO[bl COBMECTHBIX [e€HCTBHH C yuéToM OOIMX
WHTEPeCcoB U BO3MOXKHOCTel KaXK/[0TO U/ieHa KOJIJIeKTHBa;



MPpUHUMATh 1eIi  COBMECTHOM  [leATeJIbHOCTH, OpraHM30BbIBaThb U
KOOD/JIMHUPOBATh JEeWCTBUS TI0 €€ [JOCTW)KEHUIO: COCTaB/SThb MJIaH [1eMCTBUM,
pacripefiesiiTb pOJId C yYE6TOM MHEHUN YYaCTHHUKOB, OOCYXZAaTh pe3yJ/IbTaThl
COBMECTHOM paboThI;

OlleHMBaTh KaueCTBO CBOEro BK/JaJa W KaKJOTO Yy4YaCTHMKA KOMAaH[bI B
00111l pe3ynbTar 1Mo pa3paboTaHHLIM KPUTEPUSIM;

rpejjilaraTh HOBbIE TIPOEKThI, OLIEHWBaThb WJed C TIO3ULIUU HOBU3HBI,
OpUTMHABLHOCTHU, TIPaKTUUeCKOW 3HAaUUMOCTH;

OCYILIeCTBJISITh TIO3UTHMBHOE CTpaTeruueckoe TIOBeJleHWe B  Ppa3/MUHbIX
CUTYAI[USIX, TTPOSIBJIATH TBOPUECTBO U BOOOpaykeHHe, ObITh MHUI[HATUBHBIM.

OBJiafieHHe YHUBEPCA/IbHBIMHU Pery/isiTHBHBIMH eHCTBUAMU:

1) camoopranu3zanus:

WCTI0/Tb30BaTh OWOJIOTUUECKHe 3HAHUS [ BBISBAeHUs MpobieM W UX
pelleHUs B )KU3HEHHBIX U yUeOHBIX CUTYaI[UsX;

BbIOMpaTh Ha OCHOBe OWONOTMUECKUX 3HAHWW Iie/ieBble ¥ CMBIC/IOBbIE
YCTaHOBKU B CBOUX [EUCTBUSIX U MOCTYIKAaX MO OTHOIIEHUIO K >KUBOW TIPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPY>KAIOIIINX;

CaMOCTOSITe/IbHO OCYIIECTB/IATh TI03HABATe/IbHYIO [1eATeTbHOCTh, BBISB/ISTh
1po0/IeMbl, CTaBUTh U (hOPMYIMPOBaTh COOCTBEHHBIE 3aZlaui B 00pa30BaTe/IbHOU
JesiTe/IbHOCTH U KU3HEeHHBIX CUTYaLUsX;

CaMOCTOSITE/IbHO COCTaB/ISATh TIUIaH pellleHusi TpobsieMbl C  YyUuéTOM
MMEIOIIUXCSI PeCypcoB, COOCTBEHHBIX BO3MOKHOCTEM U MpeATIouTeHUH;

JlaBaTh OI[eHKY HOBBLIM CUTYalLlUsIM;

pacCIIMPSTh paMKX yueOHOro rpeiMeTa Ha OCHOBE JIMUHBIX Tpe/IouTeHUH;

JleniaTh 0CO3HAHHBIM BbIOOP, apryMeHTHPOBaTh ero, 6paTh OTBETCTBEHHOCTH
3a pellieHue;

OLIeHHMBAaTh TTPUOOPETEHHBIN OTIBIT;

crioco6cTBOBaTh (hOPMUPOBAHUIO U TIPOSIBJIEHUIO IIMPOKOW SpYAUIIMM B
pa3HBIX 00/1aCTAX 3HAHWM, IIOCTOSTHHO TIOBBIIIATH CBOM 0OOpa3oBaTe/bHBIA U
KY/JbTYPHbIN YDOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIeHKY HOBbIM CUTyal[usIM, BHOCUTb KOPPEKTUBHI B JesiTe/TbHOCTb,
OlLlIeHHMBaThb COOTBETCTBHE Pe3y/IbTaTOB Le/IsM;

Bfa/leTb ~ HaBbIKAMM  TI03HaBaTelbHOW  pequieKCMM  KaK  OCO3HAHUS
CoBepIllaeMbIX [IeCTBUN UM MBICUTENbHBIX TIPOL[ECCOB, WX pe3y/abTaTOB U
OCHOBAHMH, WCI0J/Ib30BaTh MPUEMBI pedieKCUU [Jisi OL|eHKH CUTyaluu, BbIOOpa
BEPHOI'0 pellieHus;

yMeTh OI[€eHHMBAaThb PUCKH W CBOEBPEMEHHO TNPUHUMATh PpeIlleHUs] TI0 UX
CHW)KEHMIO;



IIPpUHMMAaTb MOTHMBBI U apryMeHTbl [pyrUX IIpM aHauu3e pe3yabTaToB
[esiTe/IbHOCTY;

3) npuHsATHE Cebs U APYrUX:

TIPUHUMATh Cebsl, TTOHUMasi CBOU HeJJOCTaTKU U JOCTOUHCTBA;

IIPpUHMMAaTb MOTHMBBI U apryMeHTbl [pYrUX IIpM aHalu3e pe3y/bTaToB
[esiTeNIbHOCTY;

TIpU3HaBaTh CBOE TIPAaBO U TIPABO APYTUX Ha OIIMOKU;

pa3BUBaTh CIIOCOOHOCTb TTOHMMaTh MUP C TIO3ULIUU APYTOro YesioBeka.

IMPEAMETHBIE PE3YJ/IBTATBI

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUSI COZep)KaHUs ydeOHOro TpeameTa
«buosorusi» Ha yrayb/EHHOM ypOBHe OpPUEHTUPOBaHbI Ha obecrieueHue
npodunbHOrO  00yueHWss — oOyuaroifuxcss — 6uosornu. OHU  BK/IIOUAIOT:
cneriuduueckue 17151 OMOIOrUM HayuHble 3HAHUS, YMEHHUS U CTIOCOOBI ZIEMCTBUI 110
OCBOEHHIO, MHTEPTIPeTal[ii U TpeoOpa30BaHUI0 3HAHUM, BUABI JeATeTbHOCTH TI0
TI0/TyYeHHI0 HOBBIX 3HAHWM M WX TIPUMEHEHHUIO B PA3/IMUHBIX YUeOHBIX, a TaKKe B
peasibHbIX >KU3HEHHbIX CUTyalusix. [IpefiMeTHbIe pe3y/bTaThbl IpeJCcTaBIeHbl M0
rojilaM M3yueHusl.

[TpemgMeTHBIE pe3y/bTaThl OCBOEHUsI yueOHOro mpeameta «buosorus» B 10
K/1acce OJDKHBI OTPaXKaTh:

chOpMHPOBAaHHOCTL 3HAHUM O MeCcTe W pONU OHOJNIOTMM B CHUCTEME
eCTeCTBeHHbIX HayK, B (DOPMUDOBAaHUM €CTeCTBEHHO-HAyYHOU KapTWHbI MHUpa, B
MO3HAHWM  3aKOHOB  TIPUPOZABI W pelleHnH TpobseM  paljioHaIbHOTrO
TIPUPO/IOTIOIH30BaHUS, O BK/a/le POCCUUCKUX W 3apy0OeXHBIX YUEHBIX B pa3BUTHE
010/I0TUY;

BfaJieHHe CHUCTeMOH OHOo/JIoTMUeCKWX 3HAHWM, KOTOpas BKJ/IFOYaeT:
OCHOBOTIO/IAraroiie OWOJorUUYecKre TEePMHUHBI W TIOHATHS (JKU3Hb, KIIETKa,
opraHusM, MeTab0/M3M, TOMeOCTa3, CaMOperyJisiliusi, CaMOBOCIIPOU3Be/leHue,
Hac/IeJICTBEHHOCTb, WU3MEHUMBOCTb, POCT U Ppa3BUTHe), OHOJIOTUUYECKHEe Teopuu
(xknetounas Teopus T. [lIBanHa, M. Illneligena, P. BupxoBa, XxpoMOCOMHasi TeOpUs
HacsmenctBeHHOCTH T. Moprana), yuenusi (H. W. BaBuioBa — 0 peHTpax
MHOT000Opa3usi U  TIPOMCXOXAEHUsS  KYJbTYPHBIX pacTeHUM),
3akoHbI (eAuHOOOpa3sWsi TOTOMKOB TI€PBOTO  TIOKOJIEHUS,  paclileryieHus,
YUCTOTHI raMeT, He3aBUCMMOro  HacjefoBaHus I'.  MeHgens,
TOMOJIOTUYECKUX  PSI/IOB B Hac/1e/iICTBEHHOU M3MEeHUYMBOCTU H.

n. BaBusioBa), NpUHIUIILI (KOMILJIEMEHTaPHOCTH);

BJlaZileHue OCHOBHBIMU MeTOJJaMHd HAy4YHOrO TI03HaHHWs, UCMO/b3yeMbIX B
OUOMOTMYeCKNX UCCIeIOBAaHUSAX JKUBBIX OOBEKTOB (OMMcaHue, W3MepeHue,
HabmoieHre, SKCTIePUMEHT);



yMeHUe BbIZIeJIATh CYI[eCTBeHHbIe TTPU3HAKU: BUPYCOB, KJIETOK IMPOKapUOT U
9YKapHOT, OJHOK/JIETOUHBIX W MHOTOK/JIE€TOUHBIX OpPraHW3MOB, B TOM UMCJIe
OakTepwii, TpUOOB, paCTeHUH, )KUBOTHBIX U Ue/IOBeKa, CTPOEHUsI OPraHOB U CUCTEM
OpPraHOB pACTeHWH, JXMBOTHBIX, 4Ye/IOBEKa, IIPOIIECCOB >KU3HEesSTeTbHOCTH,
TIPOTEKAIIUX B OpPraHW3MaXx pacTeHUH, >KUBOTHBIX M Ue/I0BeKa, OMOJIOrHUecKux
TpoiieccoB: oOMeHa BelljecTB (MeTabo/M3M), TpeBpallieH|sl SHePruu, OpoKeHus,
aBTOTPO(HOIO U reTepoTPO(HOro TUIOB MUTaHUS, (POTOCUHTE3a U XeMOCHHTE3a,
MHTO3a, Meio3a, TaMeToreHe3a, 3MbOproreHesa, MOCTIMOPHOHATBHOTO PAa3BUTHS,
Pa3MHOKEHUSI,  WHAWBUAYANbHOIO  pa3BUTHS  oOpraHusMa  (OHTOTeHe3a),
B3aMMO/IEMCTBHS F€HOB, reTepo3rca, UCKYCCTBEHHOTO 0TOOPa;

yMeHUe yCTaHaB/IMBaTh B3aUMOCBSI3M MEXKJy OpPraHOWJaMH K/IeTKA M UX
GYHKI[USIMY, CTPOEHWEM KJ/IeTOK pa3HbIX TKaHeM W WX (QYHKOUSIMH, MeXAY
OpraHaMd ¥ CHCTEeMaMM OpPraHOB y PpaCTeHUH, >KUBOTHBIX W UejloBeKa M HX
GYHKLMSIMYA, MeXAYy CHUCTEMaMU OPraHOB W WX (DYHKIUAMM, MEXIY STaramH
oOMeHa BelleCTB, 3TallaMU KJIe€TOYHOTO LIMK/Ia ¥ )KU3HEHHBIX [[UK/I0B OPraHU3MOB,
3TarlaMM 3MOpPHOHATIBHOTO Pa3BUTHS, T€HOTHIIOM U (HEHOTUIIOM, (PEeHOTHIIOM U
dakTopamu cpeibl OOHUTaHUS;

yMeHHe BBISIBJISITb OT/IMUUTE/bHBIE TIPU3HAKU JKUBBIX CHUCTEM, B TOM UHCJIE
paCTeHH, )KUBOTHBIX U UeI0BEKa;

yMEeHHe WCIT0/b30BaTh COOTBETCTBYIOI[HE apryMeHThbI, OHOJ/IOTHYeCcKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY ZJII ZI0KAa3aTe/IbCTBA POZCTBA OPraHW3MOB pa3HbIX
CUCTeMaTUYeCKUX I'PYIII,;

yMeHuUe pellaTh OMOOruuecKue 3a/ilaui, BLISIBISTE TIPUUHWHHO-C/Ie/ICTBEHHBIE
CBSI3U MEXKY UCCelyeMbIMUA OHMOJ/TIOTHUeCKUMH TIPOL[eCCAMH U SIBJIEHUSIMU, JIe/1aTh
BBIBO/IbI U TIPOTHO3bI HA OCHOBAHWH TTOTYYeHHBIX pe3y/IbTaToB,;

yMeHUe BBIMOMHATh 1abopaTopHble W TIPaKTHUecKWe paboThl, COO/II0ATh
nipaBwIa Tipu paboTe ¢ yueOHBIM U 1ab0paTOPHBIM 000PY/J0BaHUEM;

yMeHHe BBbIBUraTb THUIOTE3bl, TPOBEPATH WX 3KCIIEPUMEHTabHBIMU
cpeacTtBaMu, (OpPMYJIUpPYs 1ieJib WCC/Ie[OBaHUS, aHAJU3UPOBaTh TIOTyUYeHHBIE
pe3yJIbTaThl U /ieJlaTh BbIBOJbI;

yMeHHe yuacTBOBaTh B yueOHO-MCC/IeZoBaTe/IbCKOM paboTe 10 OMOJIOTHH,
9KOJIOTUM U MeJUI[MHe, MPOBOAWMON Ha 0a3e IKOJbHBIX HayUHBIX OOIeCTB, U
nmyO/MYHO — TIPe[CTaB/ISATh  TIOJyueHHble  pe3y/lbTaTbl HA  yUEHUUYECKHX

KOH(epeHLHsX;
yMeHHe OLleHMBAaTb 3THYECKHe acCIleKTbl COBPEMEHHBIX HWCCIeJOBaHUM B
obnactu  OuosornM W MeAULMHBI  (KJIOHMpOBaHWe,  HCKYyCCTBEHHOE

OMJIOAOTBOPEHME, HalNpaBJIeHHOEe W3MEHeHHWe T'eHOMa U CO3/laHhe TPaHCreHHBIX
OpraHu3MOB);



yMeHUe OCYIIeCTB/SATh OCO3HAHHBIM BLIOOD Oyayiiei mpodeccroHaIbHOM
JesiTe/IbHOCTH B 00sacTé OMOJIOTHY, MeAULIMHBI, OMOTeXHOJIOTHH, BeTepUHAPHH,
CeJIbCKOTO XO03SIMCTBA, THUINEBON TMPOMBIIUIEHHOCTH, YTAyOIsITh T03HaBaTeIbHbIN
HMHTEepecC, HarpaB/IeHHbIM Ha 0CO3HAaHHBIN BLIOOP COOTBETCTBYIOIEH mpodeccuu u
NpoZio/DKeHre  Ouonornueckoro obpas3oBaHWs B OpraHu3aldsX — CpeHero
npoheCcCHOHATBLHOTO U BBICIIEro 06pa30BaHusl.

[TpenmeTHBIE pe3ynbTaThl OCBOEHHS yueOHOro rnpeamera «buosorus» B 11
K/acce 1OJDKHBI OTPaXkaTh:

cOpMHPOBAHHOCTL 3HAaHWUM O MecTe U poid OHOJMOTMM B CHUCTeMe
eCTeCTBEHHbIX HayK, B (OpMHUPOBaHWM COBPEMEHHOH eCTeCTBeHHO-HayyHOMU
KapTHHbI MWpa, B TO3HAHWW 3aKOHOB TMPUPOJbI U pellieHUU 3SKO0JIOrMuecKuX
npobsieM ueslOBeUeCTBa, a TakKkKe B pellleHWH BOMPOCOB PALMOHATBHOTO
TIPUPO/IOTIONH30BaHus, ¥ B (JOPMHUPOBAHUH 1[eHHOCTHOTO OTHOIIIEHUs K TIPUPOJE,
o0I1[eCTBY, Ue/I0BEKY, O BK/a/le POCCUHCKUX M 3apyOeXKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHe OHOJIOTHH;

yMeHue BJla/leTb CUCTeMOM OMONOrvuuecKuxX 3HaHWM, KOTOpasi BK/IIOUYaeT
orpefieJieHUs] W TIOHMMaHWe CYIIHOCTH OCHOBOIIOJIAraloInuX OWOIOruueCcKux
TEPMHUHOB W TIOHSTHM (BHZ, 3KOocucTeMa, Ouocdepa), OHOIOrMUeCcKre TeOopUuu
(aBomoronHas Teopusi Y. JlapBuHa, CHHTeTUUYECKasi TeOpHsl IBOJIIOLNN), YUeHUs
(A. H. CeBep1joBa — 0 NyTsIX U HarpaB/eHUsX 3Boymouuu, B.. BepHaackoro — o
6uocdepe), 3akoHbI (reHeTHUYeCKOTo paBHOBecusi k. Xapau u B. BaiinGepra,
3apoapiieBoro cxogactea K. M. bspa), mpaBwia (muaummyma HO. JIubuxa,
9KOJIOTUUECKOM THMpaMU/Ibl SHEpPruM), rumore3bl (rurore3a «mupa PHK» VY.
'unbepra);

yMeHue  B/a/leTb ~ OCHOBHBIMM  MeTOJlaMHM  HAyUHOTO  TO3HaHUS,
HCTI0/Tb3YEeMBIMU B OMOIOTMUeCKUX UCC/IeJOBAaHUSX KUBBIX 00EKTOB U 9KOCUCTEM
(ommcaHuve, u3MepeHUe, HaOMOIeHUe, KCTIEPUMEHT), CIIOCO0aMU BBISIBIEHUS] U
OLIeHKHY aHTPOIIOTeHHbIX U3MeHeHU B TIPUPO/IE;

yMeHHe BbIIeNSITh CYI[eCTBeHHble TIPM3HAKW: BUJI0OB, OHOreoleHO30B,
KOCUCTeM U Ouocdepsl, CTabWIM3UPYIOIIero, [ABVKYIIEr0o M pa3phIBaIOIero
eCTeCTBEeHHOTO otbopa, aJIJIoTNaTPpUUeCKoro 17} CUMTIIaTPHUYeCKOro
BH1000pa30BaHusl, BAUSHUS ABWKYIIUX CUI 3BOJIIOLMK Ha TeHO(MOH/, TIOMY/ISILIUU,
MIPUCIIOCO0/IEHHOCTH OpPraHU3MOB K cpefie 0OMTaHUs, uepe/loBaHuUsl HarlpaBeHU
9BOJIIOLIMH, KDYTOBOPOTA BeIlleCTB U TTOTOKA SHEPTUM B 9KOCHCTeMaX;

yMeHWe yCTaHaB/IMBaThb B3aWMOCBSI3UM MeEX]y TMpPOLiecCaMUd 3SBOJIHOLUH,
JBIDKYIIIUMM CUJIaMU aHTPOTIOTeHe3a, KOMIIOHEHTaMM pa3/IMuHbIX 3KOCUCTEM WU
TIPUCTIOCOO/IeHUSIMU K HUM OPraHK3MOB;

yMeHHe  BBISBSATb  OTJIMUMTE/NbHbIe  TIPU3HAKKM  JKUBBIX  CHCTEM,

NpYCIocob/IeHHOCTh BUJIOB K Cpefie 0OWTaHusi, aOMOTHUeCKUX U OMOTHUeCKHX



KOMIIOHEHTOB ~ 9KOCHCTEeM, B3alMOCBsi3eli OpraHuM3MOB B  COOOIIecTBax,
AHTPOTIOTeHHBIX U3MeHeHU! B SKOCHUCTeMaX CBOe MeCTHOCTH;

yMeHWe UCI0/b30BaTh COOTBETCTBYIOL[ME apryMeHThbl, OHO0J/IOTHYEeCKYHO
TEePMUHOJIOTHIO Y CUMBOJIUKY /ISl JOKa3aTelbCTBa POZCTBA OPraHWU3MOB Pa3HbIX
CUCTeMAaTUUYEeCKUX TPy, B3aMMOCBSI3M OPraHU3MOB U CpeZibl 00MTaHUs, eIMHCTBA
Yye/iloBeUeCKMX pac, HeoOXOJUMOCTH COXpaHeHWsi MHOroobpasusi BUJOB WU
5KOCHCTeM KaK YCJIOBUSI COCYIIIeCTBOBaHMSI TPUPO/IbI U Ue/I0BeUYeCTBa;

yMeHUe peliaTh OMooruueckue 3alaui, BhISIBJISITh IPUUUHHO-C/Ie/ICTBEHHBIE
CBSI3U MEXKY UCCIelyeMbIMA OHMOJ/IOTHUeCKUMHU TIPOL[eCCAMH U SIBJIEHUSIMU, JIeJIaTh
BBIBO/IbI Y TIPOTHO3bI HA OCHOBAHWH TTO/TYYeHHBIX pe3y/IbTaToB,;

yMeHHe BBITIOJHATL J1ab0paTOpHbIe W IpaKTUUecKWe paboThbl, CO0/Ir0AaTh
TIpaBu/ia Mpy paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PY/I0BaHUEM;

yMeHWe BbIBUraTh TUIMOTE3bl, TPOBEPATb WX SKCIIepUMeHTa/IbHbIMU
cpeacTBamu, GopMynupys 1ieflb MCC/Ie[lOBaHWs, aHaIU3MPOBaTh MOTyYeHHbIe
pe3yJibTaThl U /ie/laTh BbIBObI;

yMeHHe yuacTBOBaTh B yueOHO-MCC/e/loBaTe/IbCKOM paboTe 1o OMOJIOTHH,
9KOJIOTUM U MeJUI[MHe, TPOBOAMMON Ha 0a3e IKOJbHBIX HAayUHBIX OOIeCTB, U
nmyO/MYHO  TIPe/ICTaBISATh  TIOJyueHHble  pe3y/lbTaTbl HA  yUeHWUYEeCKHX
KOH()epeHLUsX;

yMeHHe OLIeHWBaTh TUIIOTe3bl U TEOPHH O TTPOMCXOKAEHUN >KU3HM, UYeloBeKa
U ueioBeUeCKHUX pac, 0 MPUYMHAX, TIOCAeJCTBUSIX U Criocobax rpeoTBpallleHust
r7100a/1bHBIX U3MEeHeHUH B buocdepe;

yMeHHe OCYIIeCTB/ISITh OCO3HAHHBIM BBIOOp OyayIrei mpodeccroHaTbHOU
JesiTe/IbHOCTH B 00/1aCT¥ OMOIOTMH, SKOJIOTHH, TIPUPO/IOTIOIb30BaHUS, MeIULIVHBI,
OUOTeXHOMOTUU, TICUXOJIOTUM, BeTePUHApPHH, CeNbCKOTO XO03siCTBa, ITHILEBOMN
TIPOMBILLIZIEHHOCTH, YTAyO/nsTh Tl03HaBaTe/JbHBIM HWHTEpeC, HarpaB/ieHHbI Ha
OCO3HaHHBIM  BBIOOD  COOTBETCTBYMOIEM  TpodeccM U MPOAO/DKEHHE
Ouosiornyeckoro obpa3oBaHUs B OpraHU3alMsX CpeAHero nmpodecCHoHanbHOTO U
BbICIIIET0 0O6pa30BaHUSI.



TEMATHNYECKOE IVNTAHUPOBAHUE
10 KJ/IACC

KoinyecTrBo uacoB JJIEKTPOHHbIE
HaumeHoBaHue pas/e/sioB U TeM
Ne m/m IpOrpaMMEI Beero Kontponbueie | ITpakTuueckue | (muppoBbie)
padoThI padoThI oOpa3oBaTe/bHbIE
pecypchI
1 buosorus kak Hayka
2 JKviBble cHCTeMbI U UX U3yUeHUe
3 Buonorus knetku 0.5
4 XUMHryecKasi OpraHu3aLus KieTKu 10
5 CrpoeHye 1 (QyHKLMU KIIeTKU 8 2
6 OO6MeH Bell[eCTB U TIpeBpalljeHre SHeprur B 9 1
KJ/IeTKe
7 HaCJIe,ZLCTBEHIfaH vH(popMaLys 1 9 0.5
peanu3aLys eé B KieTke
JKy3HeHHBIN LMK/ KIeTKU 6 1
CrpoeHue U PYHKLIMM OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUMe ¥ pa3BUTHE OPraHW3MOB 8 1.5
1 ['eHeTyKa — HayKa O Hac/IeICTBEHHOCTH U 5 0.5
M3MeHUMBOCTH OpPraHv3MOB
12 3aKOHOMEpHOCTH Hac/1eICTBEHHOCTU 10 1
13 3aKOHOMEpPHOCTU U3MEHUMBOCTHU 6 1
14 I'eneTuka uesoBeka 3 0.5
15 CeJieKLIsi OpraHM3MOB 4 1
16 broTexHoMOTUs U CUHTeTHYeCKasi 610JIorust 4
17 Pe3sepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 0 13




11 KJIACC

KoiunuyecTBO yacos JJIEKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (uucdposbie)
Ne n/nn KonTponbHble | IIpakTHyeckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
paboThI padoThI
pecypchl
1 3apoXkzieHue U pa3sBUTHe YBOJIFOLMOHHBIX 4
Tipe/icTaB/ieHUi B 61O/IOTHN
MWUKpO3BOMIOLMSA U €68 pe3ybTaThbl 14 2
MaxkposBostoLys U eé pe3ysbTarhbl 6
[IpoucxoxneHue u pas e XKu3 a
4 POUCXOXK/IeHUe U pa3BUTHE )KU3HU H 15 15
3emiie
5 [TpoucxoxaeHve yenoBeKa — aHTPOIIOreHe3 10 1
OKOJIOTHS. — HayKa O B3aMOOTHOLLIEHUSIX
6 OpraHu3MOB U HaJIOPraHU3MEeHHBIX CUCTeM 3 0.5
C OKpY’Karolllei cpejoi
OpraHu3Mbl U cpefia 00UTaHUs 1.5
OKOJIOTHS BUZIOB U MOMYJISILUN 0.5
OKosiorusi cooOb11iecTB. JKO/IOrHUecKre
9 H 12 0.5
CHCTeMBbI
10 buocdepa — rinobampHast 3KocHCcTEMa 6
11 UYesnioBek U OKpy»Katolllas cpefia
12 PesepBHoe Bpems 8
OBIIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 0 7.5




MYHULMMATBHOE
MYHNLUNNAJIBHOE ABTOHOMHOE

ABTOHOMHOE  oguje0BPA3OBATENBHOE
OBLLEOBPA3OBATEJIYYPEXOEHUE - CPEOHAS

OBLUEOBPA3OBATEJIbHAA
bHOE YUPEXOEHWE ORAE0BPAX

- CPE[AHAA S ABMNSACH aBTOPOM 3TOrO
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