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Pabouast mporpamma pazpabotrana Ha ocHoBe denepanbHON paboueilt MPOrpaMmbl IO
yueOHoMy mipeamety «buonorus» (yrimyOneHHbI ypoBeHb) mns ywammxcs 10-11
KJIACCOB C YYETOM TpeOOBaHUH K pe3yJbTaTaM OCBOCHUS MPOTPaMMBbI CPETHETO OOIIETO
oOpa3oBaHUs



1. lTosicHuTEIBHASA 3aIMCKA

1.1. PaGoyvas mporpamma mo Ouosioruu (yriayoJeHHBIH YPOBEHB) pa3paboTaHa B COOTBETCTBUU
¢ yueOoHsiM miaHoMm ['BOY mkonsr Ne575 Ilpumopckoro paiiona Cankt-IlerepOypra Ha OCHOBE
TpeGoBanuii Kk pe3yapTaTaM OCBOEHUS MPOrPaMMBbI CpeHEero ooiiero o0pa3oBaHusi, B COOTBETCTBUU C
®DenepanbHOil paboueit mporpammoii o yuebnomy npenmety «buomorusy.

1.2. IIporpamma no yyebHomy npenmetry «buonorus» na€r npeacraBieHue O LEIH U 3ajadax
u3ydeHust yueOHoro mpeamera «buonorus» Ha yrayOGi€HHOM YpOBHE, ompeneiser 00s3arenbHOe
(MHBapuaHTHOE) TPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpHUpOBaHHE [0 pa3jieiaM U TeMmaw,
pacnpeziefieHue Mo KjaccaMm, peKOMEHAYeT MOCIeOBaTEIbHOCTh M3y4YeHHs] y4yeOHOro marepualia c
y4ETOM MEXKIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3CH, JIOTUKH Y4EOHOTO MPOIECCa, BO3PACTHBIX
ocobeHHOCTel oOydaromuxcs. B mporpamme 1o 610JI0TMU peann30BaH NPUHLHUI IPEEMCTBEHHOCTH C
U3y4YeHHEM OHOJIOTMM Ha ypPOBHE OCHOBHOTO oO0mmero oOpa3oBaHus, Omaromaps dYemy
POCMATPUBAETCS  HAINPABICHHOCTh HA IMOCIEAYIOLIee pPa3BUTHUE OHOJOTMYECKHX 3HAHMIA,
OpUEHTUPOBAaHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, JKOJIOTHYIECKOTO
MBILUICHUS, TIPEICTABICHUI O 3J0pOBOM 00pa3e *KH3HU, Ha BOCHUTAHHE OEPEKHOTO0 OTHOLIEHUS K
OKpYXKarolled NpUPOIHON cpene. B mporpamme mo OHONIOTMM Takke IMOKa3aHbl BO3MOXKHOCTHU
yuebHoro mpenmera «buonorus» B peammzamuu TpedoBanuiit ®PI'OC COO k mnnaHUpPyeMbIM
JUYHOCTHBIM, METalpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM oOOydeHHus W B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4eOHO-TI03HABATEIbHON AEATEIHHOCTH OOYYAIOIIUXCS MO OCBOCHHUIO COJEpPKAHUS
OmoJoruYeckoro 00pa3oBaHus Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusl.

VYueOublii mpenMer «buonorus» Ha ypoBHE cpedHero ooOiero o0pa3oBaHMs 3aBepIIacT
Ounosornyeckoe oOpa3oBaHME B INKOJIE€ W OPUEHTHPOBAH HA DPACHIMPEHHE W YIIIyOJeHHE 3HAHUUN
00y4aroIuXCcsl 0 KUBOU MPUPOJE, OCHOBAX MOJIEKYJISIPHON M KJIETOYHON OMOJOTHH, SMOPUOIOTHH U
OMOJIOTUY Pa3BUTHS, TCHETUKH, CEICKIINHN, OMOTEXHOJIOTHH, SBOJIFOIIMOHHOTO YICHHUS U YKOJIOTHH.

N3ydyenue yueOHOro mpenmera «buosorus» Ha YriyOJ€HHOM YPOBHE OPHUEHTHPOBAHO Ha
MOJTOTOBKY OOYyYaroImuXcs K MOCIEIYIOMEeMY MOTyYeHHIO OMOJIOTHYECKOro 00pa3oBaHUs B By3ax U
OpraHmu3alysax cpenHero npodeccuoHanbHOro obpazoBanHus. OCHOBY €ro COAEpkKaHHS COCTABIISIET
cUCTeMa OWOJIOTMYECKUX 3HAHWUH, TOMYYCHHBIX NPH HM3YYCHHH YYAIIUMHUCS COOTBETCTBYIOIIMX
CUCTEeMAaTUYECKUX pa3/esioB OMOJIOrMH Ha YpOBHE OCHOBHOTrO o0miero oopazosanus, B 10-11 kmaccax
9TH 3HAHUS MMOTYYArOT pa3BUTHE. Tak, pacIIMPEHbI ¥ YTiyOJIeHBI OMOJIOTHYSCKHE 3HAHUS O PACTECHUSX,
JKUBOTHBIX, Tpubax, OakTepusx, OpraHM3Me uUeloBeKa, OOIUX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOTHATETFHO BKJIFOYCHBI OWOJIOTHYECKHE CBEACHHS MPUKIAJTHOTO W TIOMCKOBOTO Xapakrepa,
KOTOpBIE MOXKHO HCIOJBb30BaTh KaKk OPUEHTHUPHI AJS MOCIeAyrolero Beibopa nmpodeccun. Bozmokna
TaK)Ke WHTETpars OHOJIOTMUECKUX 3HAHUH C COOTBETCTBYIONIUMHU 3HAHUSMHU, TOJy4ECHHBIMU
00y4JarmUMUCs IPU U3YYCHUN (DU3UKHU, XUMUU, Teorpauu 1 MaTEMATHKH.

CTpyKTypa IporpaMMBbI TI0 Y9eOHOMY MpeaMeTy «BHOoJIOTHS) OTpa)xkaeT CUCTEMHO-YPOBHEBBIH
U OBOJNIOIHOHHBIM TOAXOABl K U3ydeHHto Ouonoruu. CorjacHO WM, H3y4arOTCsl CBOICTBa U
3aKOHOMEPHOCTH, XapaKTEepPHBIC JUIS KUBBIX CHCTEM pAa3HOTO YPOBHS OpTaHHW3aIlUH, ABOJIOIUN
OpPraHMYECKOTO MHpa Ha 3emile, COXpaHEHHUs OMOJOTHYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10
KJIacCE€ HW3YYaloTCsl OCHOBBI MOJICKYJIIPHON M KJIETOYHOW OMOJIOTHM, SMOPHOJIOTHMM U OWOJIOTHH
pa3BUTHSA, TEHETHKU U CENEKIUU, OMOTEXHOJOTUU W CHUHTETUYECKOW OWOJIOTHUH, aKTYalIU3UPYIOTCS
3HAHUSI OOy4YarolmUXCsi MO OOTaHMKE, 300JIOTMH, aHaToMuu, (pusnonoruu dyenoBeka. B 11 kiacce
U3y4aloTCsl SBOJIIOLIMOHHOE YYEHHE, OCHOBBI 3KOJIOTUH M yueHHe 0 Orocdepe.

VYueOubiii npenmer «buosorus» mnpuszBaH 00eCHeYUTbh OCBOEHHE  OO0yYarolmMMHCS
OMOJIOTUYECKUX TEOPU M 3aKOHOB, WJEH, MPUHIMIIOB W MPABWJ, JISKAIIUX B OCHOBE COBPEMEHHOMU
€CTECTBCHHO-HAYYHOW KapTUHBI MHpPa, 3HAHUH O CTPOSHUH, MHOTOOOpA3UH U OCOOCHHOCTSX KIICTKH,
OpraHW3Ma, TOMYyJAlud, OHOIEHO3a, SKOCHUCTEMBI, O BBIAAIONIMXCA HAYYHBIX JOCTHIKCHHSX,
COBPEMEHHBIX HCCIICIOBAaHUSAX B OHMOJIOTHMH, MPHUKIAJHBIX AaCIeKTax OHWOJOTHYSCKHX 3HaHWd. Jlis
pa3BUTHS U TOJACPXKAHHS UHTEepeca 00yJaroIUXCsl K OMOJIOTHU HAPSAAY CO 3HAUUTENBHBIM 00BEMOM
TEOPETUYECKOTO MaTepHasa B COJEPKAHUH MPOTPAMMBI 110 OHMOJIOTHH MPEIyCMOTPEHO 3HAKOMCTBO C
UCTOPUEH CTAHOBJICHUS W Pa3BUTHS TOW HWIIM MHOW 00MacT OWMOJIOTHH, BKIAJOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHNE BAKHEHITNX OMOIOTHYECKUX U IKOJIOTHUECKUX MPOOIIeM.

Ilenp u3ydeHnus ydeOHOrOo mnpeamera «buonorus» Ha YriyOn€HHOM YpPOBHE — OBIAJCHHUE

2



00y4JaromUMUCs 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHU3al[iH KUBBIX CHUCTEM pPa3HOIO
paHra W TNpPUOOPETEeHHE YMEHUH UCMIONb30BaTh ATH 3HAHUSA B (OPMHUPOBAHUM MHTEpeca K
onpenenéHHoi 061acTu MPoPECCHOHAIBHON JIeATEILHOCTH, CBI3aHHOW C OMOJIOTHEH, UK K BBIOOPY
y4eOHOTO 3aBeIeHUs IS TPOAOIDKEHHS OMOJIOrMYECKOro 00pa3oBaHMs.

Jloctmxkenune uenu wu3ydeHus ydeOHoro mnpeamera «buosnorus» Ha yriayOJl€HHOM YpOBHE
oOecrnieunBaeTcs PEIICHUEM CIIEAYIOINX 3a1au:
- OCBOCHHE yYalIUMHCS CHUCTEMbl OMOJOTHYECKMX 3HAHUN: 00 OCHOBHBIX OHMOJIOTMUECKUX TEOPHUSX,
KOHIICTIUSAX, THIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX M TPABWIIAX, COCTABISIOMIMX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO0 KapTUHY MHpPA; O CTPOCHUU, MHOTOOOpa3uu U OCOOEHHOCTSIX OMOJIOTHYECKHX
CUCTeM (KJIeTKa, OpraHu3M, MOMYJsLus, BUJl, OHMoreoneHo3, onocdepa); o BbIIAIOUINXCA OTKPHITUAX U
COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTHY;
- O3HAKOMJICHUE YYalIUXCsA C METOJaMH MO3HAHUS KUBOI MPHUPOJBI: UCCIE0BATEILCKUMU METOAAMHU
OMOJOTUYECKUX HAyK (MOJICKYJISIPHON M KJIETOYHON OMOJIOTHH, YMOPUOJIOTUN U OMOJIOTHH Pa3BUTHSA,
TEHETUKU U CEeNEeKIUH, OMOTEXHOJOTHH M CHUHTETHYECKON OWOJIOrMH, MalleOHTOJOTHH, SKOJOTHH);
METOJaMH CaMOCTOSITEILHOTO IPOBEIACHUS OMOJOTHMUECKUX HCCICIOBAaHUNH B J1a0OpaTopuu U B
npupoe (HabaroeHne, n3MepeHne, SKCIIEPUMEHT, MOJICTHPOBAHUE);
- OBJIAJICHUE YYallUMHUCS YMEHUSIMH: CAMOCTOSITEIbHO HAXOIUTh, aHAIM3HPOBATH M HCIIOJIB30BATh
OMOJOTMYECKYI0 HMH(OpPMAIIHMIO; TOJIB30BAThCA OHOMOTHYECKOW TEPMHUHOJIOTHEH M CHUMBOJUKOIA;
YCTAQHABJIMBATh CBSI3b  MEXAY pa3BUTHEM OHOJOTMM ¥  COLMAIBHO-DKOHOMHUYECKHMH H
9KOJIOTHUYECKUMH MpoOJeMaMH YeJIOBEUYECTBA; OICHHBATh IOCJIEACTBUS CBOEH MEATENBHOCTH IO
OTHOLICHUIO K OKpY’Karolllel MPUPOAHOM cpesie, COOCTBEHHOMY 370POBbIO U 370POBbIO OKPYKAIOIIMX
JI0Jieil; 00OCHOBBIBATh U COOMIOAATH MEphl MPOMUIAKTUKH HH(EKIIMOHHBIX 3a00JIeBaHUM, MpaBuiIa
NOBEJCHUS B NpUPOJEe U oOecredeHus O€30MacCHOCTH COOCTBEHHOM JKU3HENEATEIILHOCTH B
Ype3BBIYAMHBIX CUTYALUSIX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE
Hay4yHbI€ OTKPBITHS B 00J1aCTH OUOJIOTHH;
- Pa3BHUTHE Y yYalllUXCS UHTEIUICKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B IMpOLECCe 3HAKOMCTBA C
BBIJTAIOMIMMUCS OTKPBITHSIME W COBPEMEHHBIMH HCCIICIOBAHMSIMA B OHOJIOTHMH, PEIIAEMBIMHU €IO
npobiieMaMu, METOJOJIOTHEH OHOJOTHYECKOrO HCCIEIOBAHMs, TMPOBEACHUS SKCIEPUMEHTAIBHBIX
UCCJIEIOBAaHUM, pellieHus OMOJIOrMYecKUX 3a/ad, MOJCJIMPOBAHMSI OMOJIOIMYECKHX OOBEKTOB U
MPOIIECCOB;
- BOCIIUTAHHUE y YYALIMXCS IIEHHOCTHOTO OTHOIIEHUS K JKUBOW MPHUPOJE B LIEIOM M K OTACIBHBIM €€
00BbEeKTaM U SBJIEHUSAM; (POPMHPOBAHUE DSKOJIOTMYECKOM, TE€HETHYECKOM TI'paMOTHOCTH, OOIIei
KYJIBTYPHI TIOBEJICHUS B TIPUPOJIE; MHTETPAIIUH €CTECTBEHHO-HAYYHBIX 3HAHW;
- IpuoOpeTeHne yJaluMUCs KOMIETEHTHOCTH B PallMOHAIBHOM MPUPOONOIb30BaHUHU (COOII0IeHNE
IpaBWJI TOBEJIEHUS B MPHUPOJE, OXPaHbl BUJOB, IKOCUCTEM, OMOCHEpBI), COXpaHEHUU COOCTBEHHOTO
3I0pOBbsI M 3JI0POBbSl OKPY)KAIOLIUX JIOJed (coOmosieHust Mep MNpoMIaKTUKU 3a00JeBaHMM,
obecrieyeHne 0€30TMACHOCTH JKU3HEACATEIILHOCTH B UYPE3BBIYAMHBIX CHUTYallUsIX TPUPOJHOTO U
TEXHOT€HHOT'O XapakTepa) Ha OCHOBE HCIOJIb30BaHUS OWOJOTMYECKUX 3HAHUH M yMEHUH B
IMOBCEAHEBHOM XKU3HU;
- CO3JlaHMe YCJIOBUH JUIs OCO3HAaHHOTO BHIOOpA YYalIMMHCA HWHIUBUAYaIbHOH 00pa3zoBaTelbHOMN
TPaeKTOPUH, CIOCOOCTBYIOIIEH MOCIEAYIOUEMY MPOPECCHOHANBHOMY CAMOOIpPEAEIEHUI0, B
COOTBETCTBUM C UH/IUBUAYabHBIMU HHTEPECAMH U NOTPEOHOCTSIMH PETHOHA.

1.3. Ha uzyuenue npenmera «buonorus» otBogutcs 272 4aca:
- 10 kmacc - 136 vacoB (34 y4ueOHbIe Heenn);
- 11 kmacc - 136 gacoB (34 ydeOHBIC HEIEIH ).

1.4. Texymuii KOHTPOJIb U IPOMEKYTOUHAS aTTECTALlUA 110 YUeOHOMY MpeIMEeTy MPOBOJISATCS B
coorBercTBUM ¢ «[lomoxkeHnem o Qopmax, TEPUOMUIHOCTH, TIOPSIKE TEKYIIETO0 KOHTPOIS
yCIIEBAEMOCTH U IPOMEKYTOUHON aTTECTAllUU YYAIIUXCSD».

2. IInanupyemsblie 00pa3zoBaTe/ibHbIC Pe3y/JIbTaThl

JIMYHOCTHBIE Pe3yJIbTAThI
B crpykType JHMYHOCTHBIX pE3yJbTaTOB OCBOEHUs Ipeamera «bHOJIOTHS» BBIAEICHBI
CJICAYIOIINE COCTABISIONINE: OCO3HAHNE 00YUAIOIIMMHUCS POCCUICKON IpaXK/1aHCKON WICHTUYHOCTU —
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TFOTOBHOCTH K CAMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOONPENEICHUI0, HAIMYHE MOTHBALUU K
o0ydeHnI0 OWOJIOTHH, IEICHANPABICHHOE PAa3BUTUE BHYTPECHHUX YOCKICHHH JIMYHOCTH HA OCHOBE
KITIFOYEBBIX [[EHHOCTEH M UCTOPUYECKHUX TPATUIUI pa3BUTHS OMOJIOTMYECKOTO 3HAHMSI, TOTOBHOCTh U
CIIOCOOHOCTh y4allMXCs PYKOBOJCTBOBATbCSI B CBOEH JESATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMHM, MPHUCYIIMMH CHCTEME OHOJOTrHYecKoro oOpa3oBaHUs, HaIWYHE SKOJOTHYECKOIrO
IPaBOCO3HAHUS, CIOCOOHOCTH CTABUTh LIEIH U CTPOUTH KU3HEHHBIE IJIAHbI.

JIn4HOCTHBIE pe3yabTaThl OCBOCHUS MpeameTa «buonorusy qocTuratoTcsi B €IMHCTBE yueOHOM
M BOCIUTATEIbHOM  JESATENIBHOCTU B  COOTBETCTBUM C  TPAAUIMOHHBIMH  POCCHUHUCKHUMH
COLIMOKYJIbTYPHBIMH, HCTOPUYECKMMHU M JIYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTAMHM, IPUHATHIMU B
oOmiecTBe MpaBWJIaMH M HOPMaMHu TMOBEACHHS U CIOCOOCTBYIOT MIpOIECCaM CaMOIIO3HAHUS,
CaMOBOCHUTAHUS M CaMOPA3BUTHUSA, PA3BUTUS BHYTPEHHEH MO3UIMM JIMYHOCTH, NaTPUOTU3MA,
YBaXEHUS K 3aKOHY W IIPaBONOPAJIKY, YEIOBEKY Tpylda M CTapUIeMy IOKOJEHHUIO, B3aUMHOIO
YBa)KEHHsI, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIECIUIO0 M TPAJUIMSIM MHOTOHAIIMOHAIBEHOTO
Hapopa Poccuiickoit @enepanun, NpUpoje U OKPYKarolien cpene.

JInyHOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mnpeamera «buonorus» MOKHBI OTpaXKaTh
TOTOBHOCTb U CIIOCOOHOCTH YYalllUXCsl pyKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTpEHHEH MO3UIUeit
JUYHOCTH, CHCTEMOH IICHHOCTHBIX OpPUEHTAIMi, TO3UTUBHBIX BHYTPCHHHX  YOCKICHHIA,
COOTBETCTBYIOIIUX TPAAULUOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIECTBA, PAaCUIMPEHUE >KU3HEHHOTO
ONbITAa W ONBITA JIEATEIBHOCTU B IPOLECCE peaIr3alMid OCHOBHBIX HAalpaBiICHUH BOCIHUTATEIbHON
JEATEIbHOCTH, B TOM YUCIIE B YACTHU:

IPaX/1aHCKOI0 BOCIIUTAHMUSL:

- cOPMHUPOBAHHOCTh TPAKIAHCKOW MO3ZMIIMU YYalIerocss Kak aKTUBHOTO M OTBETCTBEHHOTO 4JieHa
pOCCHIICKOTO 00IIECTBA,

- OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IPaB U 0053aHHOCTEN, yBaKEHUE 3aKOHA U MIPABOMOPSIIKA;

- TOTOBHOCTb K COBMECTHON TBOPYECKOW AESITEIbHOCTH IPU CO3AAHUU YUYEOHBIX NPOEKTOB, PELLICHUU
yueOHBIX ¥ MMO3HABATEIbHBIX 33/1a4, BHITOJHEHUU OUOJIOTMYECKUX SKCIIEPUMEHTOB;

- CITOCOOHOCTD OTPEAETATh COOCTBEHHYIO MO3HIIMIO 110 OTHOUICHHUIO K SIBICHUSIM COBPEMEHHOHN KHU3HH
1 OOBICHAITH €€;

- YMEHUE YYUTHIBATh B CBOMX JEHCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBHS JIFO/IEH
C pa3HBIMU YOEXKIEHUSMU, KYIbTYPHBIMU LIEHHOCTSIMU U COLIMATILHBIM MOJIOKEHUEM;

- TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOT'O BBIITOJIHEHUS YUEOHBIX, I03HABATEIbHBIX U
HCCIIEIOBATENILCKUX 3a]a4, YBAXHUTEIHbHOE OTHOIIEHHWE K MHEHHUIO OINMOHEHTOB NpPHU OOCYXKICHUU
CHOPHBIX BOIPOCOB OMOJOTUYECKOI0 COJIEPIKAHNUS;

- TOTOBHOCTb K TYMAQHUTAapHOU U BOJIOHTEPCKOM JIEATEIbHOCTH;

MaTPUOTHUECKOTO BOCTIMTAHUS:

- c(OpPMUPOBAHHOCTh POCCHICKON TpakIaHCKON HMICHTHYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K CBOEMY
Hapoxdy, YyBCTBa OTBETCTBEHHOCTH nepen PonnHoM, ropaocTH 3a CBOM Kpai, cBor0 PouHy, CBOM A3bIK
U KyJIbTYpPY, MPOILIOE U HACTOALIEE MHOTOHALIMOHATIBLHOTO Hapoaa Poccuu;

- IIEHHOCTHOE OTHOIIIEHHUE K MPUPOJHOMY HACIIEIUIO U MAMSTHUKAM MPUPOJIbI, TOCTIKEHUsIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

- CIOCOOHOCTh OIIEHHMBAaTh BKJIAJ POCCUHWCKMX YYEHBIX B CTAaHOBJIEHHE W pa3BUTUE OHOJIOTHUW,
MOHMMAaHNEe 3HAYeHHsI OMOJIOTUH B MTO3HAHUH 3aKOHOB MIPUPOJIBI, B KU3HH YEIIOBEKa M COBPEMEHHOTO
00111eCTBa;

- ujeliHasg yOeKIEHHOCTh, TOTOBHOCTh K CIIy’KeHHI0 OTEUecTBY U €ro 3alluTe, OTBETCTBEHHOCTH 3a
ero cyan0y;

JTyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSA:

- OCO3HAHHUE TYXOBHBIX [IEHHOCTEW POCCUUCKOTO HAPOa;

- ¢(hOopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHUYECKOTO TTOBEICHUS;

- CIOCOOHOCTh OLIEHHWBATh CHUTYalMI0O U TNPUHUMATh OCO3HAHHBIE PEUICHMs, OPUEHTUPYSICh Ha

MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HaHME JTMYHOTO BKJIa/la B TOCTPOECHUE YCTOMYHUBOIO OYAYyIIEro;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSAM, CO3JaHUI0 CEMBU Ha OCHOBE OCO3HAHHOIO

MIPUHATUS HEHHOCTEN CEMEHHOM )KU3HU B COOTBETCTBUU C TPAIULIHIMHU HapoaoB Poccuu;
ACTETUYECKOT0 BOCIIUTAHUS:



- 3CTETUYECKOE OTHOLIECHHE K MUPY, BKJIIOYasl 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOI'O TBOPUECTBA,
CHOpTa, Tpy/a, OOIIECTBEHHBIX OTHOIICHHI;
- IOHUMAaHKE SMOIMOHAIBHOTO BO3JICHCTBHS KUBOM MPUPOIBI U €€ LIEHHOCTH;
- TOTOBHOCTh K CAaMOBBIPD&KCHHMIO B Pa3HBIX BHUAAX HMCKYCCTBA, CTPEMJIEHHE IPOSBIATH KadyecTBa
TBOPUYECKOI JINYHOCTH;

(U3MIECKOTO BOCIIUTAHUS:
- TNOHMMaHHE M peajau3alusi 370pOBOro M Oe3omacHOro odpasza >KU3HH (30pOBOE MHTAHHE,
COOJIIO/ICHHE TUTHEHHYECKUX TMPaBHJI W HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH M OTHBIXA,
perynspHas ¢puznueckas aKTUBHOCTB), O€pEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUS K
coOCTBEeHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 3/I0POBbBIO;
- MOHMMAaHUE I[IEHHOCTH TNPABWJI WHAMBHIYATHHOTO M KOJUIEKTUBHOTO O€30MacHOr0 MOBEJICHHS B
CUTYalUsX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;
- OCO3HAHME IMOCIEACTBUI M HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aJIKOTOJIsl, HAPKOTUKOB,
KypeHus);

TPYIOBOT'O BOCITUTAHHUSA:
- TOTOBHOCTH K TPY/y, OCO3HAHKE IEHHOCTU MacTepCTBa, TPY10JIt00ue;
- TOTOBHOCTh K AaKTHBHOHM JESTEIbHOCTH TEXHOJIOIMYECKOW M COLMAIBHOW HAalpaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO AESITETLHOCTD;
- HHTEPEC K Pa3NU4HbIM cepam nmpodeccnoHanbHON AEITEeIbHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyayiieit mpodeccuu 1 pean30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIAHBI,
- TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OPa30BaHUIO Ha MPOTSHKEHUH BCEH )KU3HU;

HKOJIOTHYECKOTO BOCTIUTAHUS:
- DKOJIOTUYECKH 11€JIeCO00pa3HOe OTHOLIEHHE K IPUPOJI€ KaK UICTOYHUKY >KM3HHU Ha 3emile, OCHOBE €&
CYIIECTBOBAHMUS;
- TIOBBIIICHUE YPOBHS SKOJIOTUYECKON KYyIbTYpPhI: IPHOOPETEHNE OIBITA TUIAHUPOBAHUS TIOCTYIIKOB U
OILICHKH MX BO3MOJKHBIX MOCTIEACTBUIM ISl OKPYXKAIOIIEH Cpeibl;
- OCO3HAHHE TTI00ATBHOTO XapaKTepa YKOJOTHUECKUX MPOOIeM U MyTeH UX perieHus;
- CHOCOOHOCTh HMCIOJNIB30BaTh MpUOOpETaeMble MPH U3YYEHUU OUOJIOTUM 3HAHHUS U YMEHHS MpH
pemeHnn mpoodsieM, CBS3aHHBIX C PAMOHAIBHBIM TPUPOIOIOIH30BAHUEM (COOIOIEHUE TIPaBHII
MOBE/ICHUS B MPUPOJIE, HAMPABICHHBIX Ha COXpPAaHEHHE PABHOBECHS B DKOCHCTEMaxX, OXpaHy BUJIOB,
IKOCHCTEM, OHOochepsl);
- aKTUBHOE HEINpUATHE JEHCTBUHM, NMPUHOCALIMX BpEJ OKpYKAaloIled NpUPOAHOM cpene, yMeHHe
IIPOTHO3UPOBATh HEOJIArOMPHUSTHBIE SKOJIOTHYECKHE IOCIEICTBUS TPEANPHHUMAEMBIX JEHCTBUN U
NpeoTBpALIATh UX;
- HaJMYUE PAa3BUTOTO SKOJIOTMYECKOTO MBINUICHUS, YKOJOTHUECKOW KYIBTYPHI, ONBITA ESTEILHOCTH
HKOJIOTUYECKOM  HAmpaBJIEHHOCTH, YMEHHMs PYKOBOJACTBOBATbCA HMH B  IO3HABaTEJbHOH,
KOMMYHHKATHBHON M COIMAIbHOW TPAKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOH NESTETHHOCTH
HKOJIOTUUECKOM HANPaBIEHHOCTH;

[EHHOCTH HAYYHOTO TTO3HAHMS:
- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOLIECTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha AMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3ZHAHUIO CBOETO
MecTa B MOJUKYJIBTYPHOM MUPE;
- COBEpIICHCTBOBAHME SI3BIKOBOW M YHTATEIILCKOW KYJIBTYPHI KaK CPEACTBA B3aMMOACUCTBUS MEXKIY
JIOIBMU M TTIO3HAHUS MUPA;
- IOHUMaHue crenu@UKN OMOJIOTUH KaK HAayKH, OCO3HAaHHE €€ PO B (POPMUPOBAHUH PAIIIOHATIEHOTO
HAYYHOTO MBILUIEHUS, CO3/IaHUH 1EIOCTHOTO MPEICTaBIeHUs 00 OKPYXAaloIeM MUpPE KaK O €MHCTBE
NPUPOIBI, YEeNIOBEKa W OOIIECTBA, B MO3HAHWH MPUPOIHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEHMsI TPUPOHOTO PAaBHOBECHS;
- YOSKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JJIsi COBPEMEHHOW IMBIUIM3AIMH: OOECIIEYCHUsT HOBOTO
YPOBHSI Ppa3BUTUS MEIULUHBI, CO3JaHMs TEPCIEKTUBHBIX OMOTEXHOJOIHH, CIHOCOOHBIX pelaTh
pecypcHbIe TMPOOJIEMBI  PAa3BUTHSA YEJIOBEYECTBA, IMOWCKA TyTed BBIXOJAa W3 TIIOOATBHBIX
HKOJIOTHUECKUX MpolieM M olecreyeHus Mepexoia K YCTOMYMBOMY DPa3BUTHIO, pallMOHAIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (DOPMUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;
- 3aMHTEPECOBAHHOCTH B MOJIYUYEHUH OMOJIOTMYECKUX 3HAHUH B IIEIAX MOBBIMIECHUS OOIIeH KyIbTYpBI,
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€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH KaK COCTaBHOM 4acTH (PyHKIIMOHAJIIbHOW IPaMOTHOCTH Y4alluXcs,
dbopMupyeMoii Ipu U3ydeHUU OUOJIOTHH;

- TIOHUMaHHE CYIIHOCTH METOOB MO3HAHMs, MCIOIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTb
UCTIOJIb30BaTh TOJIydacMble 3HAHMUSA JJIS aHalIW3a U OOBSICHEHUS SBICHHH OKpPYKAIOIIETO MHUpa H
IPOUCXOJAIINX B HEM U3MEHEHUN, YMEHHE JejaTh 0OOCHOBAaHHbBIC 3aKJIFOUEHHUS Ha OCHOBE HAay4YHBIX
(aKTOB M UMEIOLINXCS JAHHBIX C IEBIO TOTYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

- CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJb30BAaTh OMOJIOTMYECKUE 3HAHMS JIA pelleHus npolsieM B
peabHBIX KU3HEHHBIX CHUTYallUsX;

- OCO3HAaHWE IICHHOCTH HAy4yHOM JEATeNbHOCTH, TOTOBHOCTb OCYIIECTBJIATH IPOEKTHYIHO H
UCCIIEI0BATEIbCKYIO JeATEIbHOCTh HHIUBUAYAJIBHO U B TPYIIIIE;

- TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOPA30BAaHHIO, K AKTUBHOMY
HOJIy4EHHUIO HOBBIX 3HAHUH 110 OMOJIOIUU B COOTBETCTBUHU C KU3HEHHBIMH ITOTPEOHOCTAMH.

B mporecce 1OCTHXKEHUS JIMYHOCTHBIX PE3Y/IbTaTOB OCBOECHUS 00YYArOIIUMUCS POTPAMMBI 110
Ouosornu Ha YpOBHE cpeiHero oOmero oOpa3oBaHUS Yy  Yy4alllUXCsl COBEPUICHCTBYETCS
HYMOIMOHAIBHBIA UHTEIUIEKT, MPEANOoIaralonmi cOpMHUPOBAHHOCTS!

- CaMOCO3HaHMsl, BKIIIOYAIOLIET0 CIIOCOOHOCTh NMOHMMATh CBOE SMOLIMOHAIBHOE COCTOSHUE, BUJIETH
HATPaBIICHUS PA3BUTHS COOCTBEHHOW AMOIMOHAIBHOM cephl, OBITH yBEpEHHBIM B ce0¢;

- CaMOpETYyJIUPOBaHUs, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTb 33 CBOE
MOBEJICHHE, CITIOCOOHOCTh aJaTHPOBATHCS K SMOLMOHAIBHBIM W3MEHEHUSM M MPOSBIATH THOKOCTH,
OBITb OTKPBITHIM HOBOMY;;

- BHYTPEHHEW MOTHBAILlMH, BKIIOYAIOMICH CTPEMJIEHHE K JOCTIDKEHHIO LIEIH M YCIEXY, ONTHMH3M,
UHUIMATUBHOCTh, YMEHHUE I€HCTBOBAaTh, UCXO/ U3 CBOUX BO3MOKHOCTEH;

- IMIIATUH, BKIIOYAIOMIEH CIIOCOOHOCTH MIOHUMATh SMOIIMOHAILHOE COCTOSIHUE JIPYTUX, YYUTHIBATH €T0
IPU OCYILECTBICHUH KOMMYHHUKAIUH, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKHBAHHUIO;

- COIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHHS C IPYTHMH JIIOJIbMHU,
3a00TUTHCA, IPOSIBIIATH MHTEPEC U pa3peliaTh KOH(PIUKTHL.

MeTanpeamMeTHble pe3yJibTaThl

MertanpeameTHble pe3yiabTaTbl OCBOEHHUs ydeOHOro mpeamera «buonorus» BKIIOYAIOT:
3HAYMMbIe JUIsI (POPMHUPOBAHUS MUPOBO33PEHUS ydaIlUXCS MEXIUCLHUILUIMHAPHBIE (MEXIpPEAMETHbBIE)
oOIIeHayYHbIE TTOHATHS, OTPAXKAIOIINE EJIOCTHOCTh HAyYHON KapTHUHBI MHpa U CHenu(UKy METOI0B
MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPTus, sBJICHUE, IPOLecC, CUCTEMA,
Hay4yHbIA (aKkT, MPUHILMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, UCCIEA0BaHNE, HAOI0IEHNE,
U3MEpEeHHue, SKCIEPUMEHT M JIpYTWX), YHUBepcajbHble YydeOHbIe JAeWCTBUS (TO3HABaTEIbHbIE,
KOMMYHUKATUBHBIE,  PEryJsTUBHBIE), oOecneunBaromue (GopMupoBanue  (GyHKIMOHATBHOMN
IPaMOTHOCTH W COLMAIBbHOM KOMIIETEHIIMH YYaIlUXCsl, CIIOCOOHOCTb YYallMXCSl HCIOJIb30BaTh
OCBOEHHbIE MEKIUCIMILIMHAPHbBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAJIbHbIE YUeOHbIE 1EHCTBUS
B [I03HABATEJILHON U COLIMAJIBHOM MPAKTHUKE.

MeTtanpeameTHble pe3yabTaThl OCBOCHHUS MPOTrPaMMBbI CPETHET0 00LIero 00pa3oBaHMsl TOJKHBI
OTpaXkaTh:

OBnazneHne yHUBEepCabHBIMU Y4€OHBIMH IT03HABATEIbHBIMU AEHCTBUSIMHU:

0a30BbIe JJOrMYECKHE JeHCTBUSA:
- CaMOCTOATENBHO (OPMYIUPOBATH U aKTyaJIM3UPOBATh MIPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
- HUCMOJb30BAaTh NP OCBOCHUU 3HAHUN TNPUEMBI JIOTHUECKOTO MBILIUIEHUS (aHalu3a, CHUHTE3a,
CpaBHEHHMsI, Kiaccuukauu, o000IEeHNs), paCKpbIBaTh CMBICT OHMOJIOTUYECKUX MOHATUN (BBIACIATH
UX XapaKTepHble MPU3HAKHU, YCTAaHABIMUBATH CBSI3U C APYTUMH ITOHIATUSIMHN ),
- ONpeAeNsATh LEIN ACSITeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTUIKEHHS, COOTHOCHUTH
PE3yJIBTaThl AEATENBHOCTH C IOCTABICHHBIMU LENSMU;
- MCII0JIb30BaTh OMOJIOTHYECKHE MOHATHS 17151 OObSICHEHUS (DAKTOB U SBJICHUI KUBOM MPUPOIBL;
- CTpPOUTHb JIOTUYECKHE PACCYXKAEHUS (MHIYKTUBHbIC, NEIAYKTHBHbBIC, I10 aHAJOTWH), BBIABIATH
3aKOHOMEPHOCTH U TPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIMpPOBATh BHIBOJIBI U
3aKJIF04YEHHS;
- IPUMEHATh CXEMHO-MO/IETIbHBIE CPEACTBA AJIsl PEACTABIECHHUS CYIIECTBEHHBIX CBSI3€H U OTHOILIEHUMN
B H3Yy4aeMbIX OHOJIOTUYECKHUX OOBEKTaX, a TaKkKe NPOTUBOPEUYMH pa3HOIO pPOJa, BHIIBICHHBIX B
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Pa3INYHBIX HHPOPMALMOHHBIX HCTOUYHHUKAX;
- pa3pabarbiBaTh IJIaH peIICHHUs MPOOJEeMBbl ¢ Y4ETOM aHajdu3a HMEIOIIUXCS MaTepUAbHBIX H
HEMaTepHaIbHbIX PECYPCOB;
- BHOCUTb KOPPEKTHBBI B JESTEIBbHOCTb, OLEHUBATh COOTBETCTBHE PE3YJIHTATOB LENSIM, OLEHUBATH
PHCKH ITOCIIEICTBUI NeATEIbHOCTH;
- KOOPAMHUPOBATH M BBHIIOJIHATH PabOTy B YCIOBHUSAX PEaIbHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO
B3aUMO/JICICTBHUS;
- pa3BUBaTh KPEATUBHOE MBILIUICHHUE MTPH PEIICHUN )KU3HEHHBIX MPOOIIEM;

0a30BbIe UCCIIEI0BATENbCKUE JICHCTBUS:
- BJAJeTh HaBbIKAMHM Y4e€OHO-HCCIEIOBATEIbCKOM M IPOEKTHOW JAEATENbHOCTH, HAaBBIKAMU
paspemieHusi mpobsem, 005aaaTh CHOCOOHOCTBIO W TOTOBHOCTBIO K CAaMOCTOSTEIBHOMY MOHUCKY
METO/IOB PELICHUS MPAKTUYECKUX 3314, IPUMEHEHHUIO PAa3JIMUYHbIX METOJIOB [TO3HAHHUS;
- CNOJIb30BaTh Pa3IMUHbIE BUABI JEATEIBHOCTH 10 IOJYyYEHUIO HOBOTO 3HAHHUS, €70 UHTEPIIPETALIUY,
IpeoOpa3oBaHUIO0 U NMPUMEHEHHUIO B y4EOHBIX CUTyallUsX, B TOM YHCIE NPU CO3JaHUM Y4EOHBIX U
COLIMAJIbHBIX IIPOEKTOB;
- (QopMMpOoBaTh HayyHbId THUI MBIIUICHUS, BIAaJETh HAyYHOH TEPMHUHOJOIMEH, KIHOYEBBIMU
HNOHSTUSIMH U METOJIaMU,
- CTaBUTh U (HOPMYIUPOBATh COOCTBEHHbIE 3a/1a4l B 00pa30BATENbHOMN EATEIBHOCTH U JKU3HEHHBIX
CUTYaLUsX;
- BBISBJIATh NPUYMHHO-CIIEACTBEHHBIE CBA3M U aKTYaJM3UpOBATh 3a/ady, BBIABUraTh T'MIIOTE3y €€
pelIeHNs, HaXOJUTh apryMEHTBI Uil JOKa3aTelbCTBa CBOMX YTBEP)KIEHHUH, 3aJaBaTh HapaMeTpbl U
KPUTEPHUU PELICHHUS;
- aHaJU3UPOBATH IIOJIYYEHHBIE B XOJE pPELICHUS 3a/laddl pe3ylbTaTbl, KPUTUYECKU OLIEHHUBATH HX
JIOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBUSX;
- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
- OCYILECTBJIAITh LIEJCHAIIPABICHHBIN IOMCK IIepeHoca CpeICcTB M CHOCO0OB  JCWCTBUS B
PO ECCHOHAIBHYIO CPENY;
- YMETh MIEPEHOCUTDh 3HAHUS B I03HABATEIbHYIO M IPAKTHUYECKYIO 00IaCTH KU3HEACATEIbHOCTH;
- YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00J1acTell;
- BBIJIBUT'aTh HOBbIE WJEH, MpeAjaraTh OpUIMHAIbHbBIE MOJIXOAbI U PELICHUs, CTaBUTh MPOOJIEMBbl U
3a/1a4M, JOIYCKaIOI1e aJIbTEPHATUBHBIE PEIICHMUS;

pabota ¢ uadopmaruei:
- OPUEHTHPOBATHCS B PA3IMUHBIX MCTOYHHMKAX HHQOpMAIMK (TEKCTe yuyeOHOro mocoOus, Hay4qHO-
HOMYJSPHOM TUTepaType, OMOJIOTHYECKUX CIIOBAPSAX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,
B IHTepHeTe), aHanM3upOoBaTh UHPOPMAIIMIO PA3IMUHBIX BUJIOB U (OPM MpEICTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEIPOTUBOPEUUBOCTE;
- (popMynHupoBaTh 3ampPOCHl ¥ MPUMEHSTh PA3JIMYHBIE METOJIBI MPU MOUCKE U OTOOpE OMOJIOTHYECKOM
uHpopMannu, HeoOXOAMMOM IS BBITTOJIHEHHS yUeOHBIX 3ajay;
- npuoOperaTh  OMNBIT  HCIOJIb30BAHUS ~ MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHMS PA3JINYHbBIX IOMCKOBBIX CUCTEM;
- CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (OpMy IpelacTaBiIeHUs] OMOJOTHYecKOW HH(pOpManuu
(cxembl, rpaduKy, TUarpaMMsl, TaOJIMIIbI, PUCYHKH U APYToe);
- UCIOJB30BaTh HAYyYHBIN S3bIK B Ka4e€CTBE CpPEACTBa IpH paboTe ¢ Guojornyeckoid MHpopMaiuei:
OPUMEHATh XUMHMUYECKHe, (U3MYeCKHMe W MaTeMaTHYeCKHe 3HaKd M CHUMBOJIBL,  (OpPMYIIBI,
ab0peBuaTypy, HOMEHKJIATYpY, UCIOJIb30BaTh U MPE0OpPa30BbIBATH 3HAKOBO-CUMBOJIIMYECKUE CPENICTBA
HarJIsIHOCTH;
- BJaJeTh HAaBBIKAMU PACIIO3HABAHUSA M 3allUThl MHPOpMAIMKM, WHPOPMAIMOHHON O€30MacHOCTH
JIMYHOCTH.

OBnaneHne yHUBEpCAIbHBIMH KOMMYHUKATUBHBIMH JI€HCTBUSIMHU:

oO1eHHE:
- OCYILIECTBJISATh KOMMYHMKAIIMM BO BCeX cdepax >KH3HM, aKTUBHO Yy4acTBOBATh B AHAJIOTe WIIU
JUCKYCCHH TIO CYIIECTBY 0OCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CYXKJICHUS
OTHOCHUTENIbHO BBITIOJHEHMsI MpeJlaraéMoi 3ajaud, YYMUTHIBaTh HHTEPECHl U COIJIACOBAaHHOCTH
MO3ULUHI IPYrMX yYaCTHUKOB AMAJIOTa WK AUCKYCCUN);
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- pacrno3HaBaThb HeBepOaJibHbIE CpelcTBa OOILIEHHUS, MOHUMaTh 3HAUYEHUE COLMAJIbHBIX 3HAKOB,
NPEANOCHIIOK BO3HUKHOBEHHMS KOH(DIMKTHBIX CHUTYyallui, yMeThb CMr4atb KOH(MJIHMKTHI U BECTH
MIEPETOBOPHI;
- BIIQJIETh PA3JIMYHBIMH CIIOCOOaMU OOIICHHS W B3aMMOJCHCTBHS, NMOHMMATh HAMEPEHHS IPYTHUX
JIOJeH, TPOSIBIATH YBAaXKHUTEIbHOE OTHOLIEHHME K COOECeHMKY U B KOpPpEeKTHOH (dopme
(dbopMyIHpOBaTH CBOU BO3PAKEHUS;
- pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPE/ICTB;
COBMECTHAS JACATEIbHOCTD:
- IOHMMAaTh U KCIOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAMBHUIYaJTbHON paOOTHI MPH pelieHUuN
OMOJIOTMYECKOW TpoOsieMbl, OOOCHOBBIBATH HEOOXOIMMOCTh TPUMEHEHHUS TPYIMIOBBIX (HopMm
B3aMMO/ICHCTBUS IPU PELICHUU Y4eOHOH 3a1a4H;
- BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX ACHCTBUIA ¢ yU€TOM OOIIMX UHTEPECOB U BO3ZMOKHOCTEH
KaXJIOT0 4YJIeHa KOJUICKTUBA;
- IPUHUMATDH LIEJTU COBMECTHOM N1€ATENbHOCTH, OPraHU30BbIBaTh U KOOPJIAMHUPOBATH ACUCTBUS MO €€
JOCTHKCHMIO: COCTaBJIATh IUIAH JEWCTBUM, pacHpeneisaTb poJId ¢ y4€TOM MHEHUHM YYaCTHUKOB,
00CyXJ1aTh pe3y/IbTaTbl COBMECTHOM paboThI;
- OIICHMBATh Ka4yeCTBO CBOETO BKJIAJa M KaXKJIOTO0 YYaCTHHKA KOMaHABI B OOIIMH pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;
- IpeJyIaraTtb HOBBIE MPOEKTHI, OIICHUBATh HJIEH C TO3UIIMY HOBHU3HBI, OPUTHHAIBHOCTH, IPAKTHIECKOM
3HaYUMOCTH;
- OCYIIECTBISATh TO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B PA3IMYHBIX CHUTYalUsX, IMPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUITUATUBHBIM.
OgnazieHne YHUBEPCATBHBIMH PETYISTUBHBIMH JICHCTBUSMU:
caMOOpraHu3alus:
- WCIOJB30BAaTh OMOJIOTUYECKHE 3HAHUS JUISl BBIBICHUS MPOOJIEM M UX PEIICHHs B XU3HCHHBIX U
yueOHBIX CUTYaIUsX;
- BEIOMpATh HAa OCHOBE OMOJIOTHUECKUX 3HAHWH 1I€JIeBBIE 1 CMBICIOBBIE YCTAHOBKH B CBOMX JICHCTBUSIX
Y TIOCTYTIKaX MO OTHOILIEHUIO K )KUBOW MPHUPOJIE, CBOEMY 370POBBIO U 30POBBIO OKPYKAIOIIHUX;
- CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIFHYIO JEATEIBHOCTD, BBIBIATH MPOOJIEMBI, CTAaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4K B 00pa30BaTENbHON AESITETbHOCTH U )KU3HEHHBIX CUTYaIUsX;
- CaMOCTOSITENIbHO COCTAaBJIATh IUIAH pEIeHUs NpoOJeMbl ¢ Y4ETOM HMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEHN U MPeINOYTeHUH;
- IaBaTh OLIEHKY HOBBIM CHTYAaIUsIM;
- pacuIMpATh paMKH y4eOHOT O IpeaMeTa Ha OCHOBE JIMUHBIX MTPEOYTEHUH;
- ZIeaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;
- OLICHUBATh MPHOOPETEHHBIN OTIBIT;
- crmocoOCcTBOBAaTh (POPMUPOBAHUIO M TPOSBICHHUIO IUPOKOW SPYAUIIMU B Pa3HBIX 00IaCTsIX 3HAHUH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa3oBaTeIbHbIN U KyJIbTYPHBII YPOBEHb;
CaMOKOHTPOJIb:
- 1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHBBI B JI€ATEILHOCTh, OLIEHUBATh COOTBETCTBHE
pE3yIBTATOB LETISIM;
- BJIAJEeTh HaBBIKAMU I103HABAaTENbHOW pe(IeKCHUHM KaK OCO3HAHUS COBEpUIAEMBIX JEHCTBUH U
MBICITUTEIBHBIX TPOIECCOB, UX PE3YyIbTaTOB W OCHOBAHWM, HCIIOJIL30BATh MPHEMBI PEQIICKCUU TS
OLIEHKU CHTYyalllH, BBIOOPA BEPHOT'O peIlCHMS;
- OIICHWBATh PUCKH U CBOCBPEMEHHO MTPHHUMATh PEIICHHS M0 UX CHIDKECHUIO;
- IPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX MIPH aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;
MIPUHATHUS ce0s U APYTHX:
- IPUHUMATH ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA,;
- IPUHUMATh MOTHBEI M apTYMEHTHI IPYTUX MPH aHAIN3E PE3YIIbTATOB ACATEIBHOCTH;
- IPU3HABATh CBOE MPaBO U MPaBO JPYTUX Ha OLIMOKY;
- pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYrOro YeJI0BeKa.



IIpenmeTHble pe3yabTaThl

[IpenmerHbie pe3ynbTaThl OCBOEHHs yyeOHoro mpeamera «buonorus» B 10 kijacce JOIKHBI
OTpaXkaTh:
- c(OpMHPOBAHHOCTh 3HAHUH O MeCTeé M POJIM OHOJIOTMH B CHCTEME €CTECTBEHHBIX HAyK, B
(bOopMUPOBAHUN €CTECTBEHHO-HAYYHOM KAapTUHBI MUpA, B MO3HAHWU 3aKOHOB MPHUPOJAbI U PELICHUU
po0JIeM palrOHAJIBHOIO MPUPOIOIIOJIB30BAHMS, O BKJIAJE POCCUHCKUX M 3apyOekHBIX YYEHBIX B
pa3BUTHE OHOJIOTHH;
- BIQJICHUE CHUCTEeMOH OWONOTMYECKUX 3HAHWUH, KOTOpas BKJIIOYACT: OCHOBOIOJAraroIne
OMOJOTHYEeCKHEe TEPMHHBI M TOHATUS (KU3Hb, KIETKa, OPraHu3M, MeTaboiu3M, TOMEOCTas,
CaMOpEeryJsilusl, CaMOBOCIPOU3BE/IEHUE, HACIIEICTBEHHOCTh, W3MEHYUBOCTb, POCT U Pa3BUTHE),
ouonornueckue teopun (knerounas teopust T. 1lIBanna, M. lnelinena, P. BupxoBa, xpomocomHas
Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H.M. BaBunoBa — o meHTpax MHOrooOpasus u
IIPOUCXOXKIECHUS KYJIbTYPHBIX PAacTEHMi), 3aKOHBI (€AMHOOOpa3us MOTOMKOB IEPBOIO IOKOJIEHUS,
pacieruieHnsl, YUCTOTHl TaMeT, HE3aBUCUMOr0 HacienoBaHus I'. MeHens, roMOJIOTUYECKUX PSAIOB B
HacyieAcTBeHHON n3MeHunBocty H. V. BaBuiioBa), mpuHUMIIBI (KOMIIJIEMEHTAPHOCTH);
- BIQJCHHE OCHOBHBIMH METOJAAMHM HAy4yHOTO TIO3HAHMS, HCIOJIB3YEMBbIX B OHOJOIHMYECKUX
HCCIICIOBAaHMSX JKUBBIX O0OBEKTOB (OMHCaHUe, U3MEpeHHe, HaOIr0AeHne, SKCIIEPUMEHT);
- yYMEHHE BBIICNATH CYIIECTBEHHBIE MPU3HAKU: BHPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPTraHM3MOB, B TOM 4HCiIe OakTepuid, TpuOOB, paCTCHHUH,
JKUBOTHBIX M YENIOBEKAa, CTPOCHHUS OpPraHOB M CHCTEM OPraHOB PACTEHUMN, YKUBOTHBIX, UEJIOBEKa,
IIPOLIECCOB KU3HEJCATENbHOCTH, NPOTEKAIOIIUX B OpPraHU3Max pPACTEHUM, JKUBOTHBIX U 4YEJIOBEKA,
OMOJIOTMYECKUX IIPOIIECCOB: OOMEHa BEmIeCTB (MeTa0oJIM3M), MpEeBpaIleHUus SHEPruu, OpOKCHHS,
aBTOTPO(HOTO W TeTePOTPOPHOrO THIIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Meio03a,
ramMeTorenesa, SMOpHOreHe3a, MOCTIMOPHUOHAIBLHOTO Pa3BUTHSI, PA3MHOKEHUS, WHIUBUAYATHHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB, I€TEPO31Cca, HICKYCCTBEHHOTO 0TOOPA;
- YMEHHE yCTaHaBIMBATh B3aMMOCBSI3U MEX]y OpraHOUJAMH KJIETKH U UX (YHKIHSIMH, CTPOCHUEM
KJIETOK Pa3HbIX TKaHEH M MX (QYHKIUSIMH, MEXIy OpraHaMH U CHUCTEMAaMU OpPraHOB Yy pPAaCTEHUH,
JKUBOTHBIX M 4YEJIOBEKa M WX (YHKIUSMHU, MEXKAY CHUCTEMaMH OPraHOB U UX (DYHKUUAMHU, MEKIY
sTanamMu oOMeHa BEUIECTB, dTAallaMU KJIETOYHOTO IMKJIA M XKU3HEHHBIX IUKIOB OPraHW3MOB, dTallaMu
SMOPUOHAIBHOTO Pa3BUTHSI, TEHOTUIIOM U (DEHOTHUIIOM, PEHOTUTIOM U (haKTOpaMHU Cpeibl OOUTAHMUS,
YMEHME BBISIBJISATH OTIMYUTEIbHBIE NPU3HAKU JKUBBIX CHUCTEM, B TOM 4YHCJIIE€ PACTEHUM, )KUBOTHBIX U
4eJI0BEKa;
- yYMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThl, OHOJIOTHYECKYI0 TEPMHHOJOTHIO U
CHUMBOJIMKY JJISl JOKA3aTeJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMAaTUYECKUX IPYIIIL;
- yMEHHE pemarb OWOJOrMYecKHe 3aJayd, BBIABISATH HMPUUMHHO-CIEACTBEHHBIE CBA3HM MEXIY
UCCIIElyeMbIMH OHOJIOTHYECKUMHU MpollecCaMd M SBJICHUSMH, JeJaTh BHIBOJBl U TPOTHO3BI Ha
OCHOBaHUU NOJyYEHHBIX PE3YJIbTATOB;
- YMEHHE BBINOJHATH J1TAOOpaTOpPHBIE M NMpakTHYeckue padoThbl, coONI0AaTh MpaBmia Npu pabore C
y4eOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM;
- YMEHHUE BbIJIBUT'aTh TMIIOTE3bl, IPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEACTBAMU, GOPMYIUPYS LEb
HCCJIEIOBaHMsI, aHAIM3UPOBATh NOJyYEHHBIE PE3YJIbTAThl U JA€TaTh BBIBObI;
- YMEHHE Y4acTBOBaTh B y4eOHO-HCCIIEOBATENBCKOM paboTe 1Mo OMOJOTHH, SKOJIOTUU U MEAMIIMHE,
IPOBOAMMON Ha 0a3e WIKOJBHBIX HAay4YHbIX OOIIECTB, U MYOJWYHO HPEICTABIATH MOJIyYEHHbBIE
pe3yibTaThl HA YUEHUYECKUX KOH(PEPEHIUIX;
- YMEHHE OLIEHHBATh 3TUYECKUE AaCMEKThl COBPEMEHHBIX HCCIIEJOBaHMM B oOnacTh OWONOTMH U
MEAMIMHBI (KIOHUPOBAHUE, UCKYCCTBEHHOE OIUIOJOTBOPEHME, HAIPABIEHHOE M3MEHEHHE I'€HOMa U
CO3/1aHHM€ TPAHCTEHHBIX OPTaHU3MOB);
- YMEHHUE OCYIIECTBIATH OCO3HAHHBIA BbIOOp Oyaymiel mpodeccuoHalbHON eATeNIbHOCTH B 0071aCcTH
OMOJOTUM, MENULMHBI, OWOTEXHOJIOTUH, BETEPUHAPUHU, CEIIbCKOIO  XO3SAHCTBA, MHIIEBON
HNPOMBIIIJICHHOCTH, YIIIyOJSATh MO3HABAaTEeNbHBI WMHTEpEC, HANpPAaBICHHBIM Ha OCO3HAHHBINH BBHIOOD
COOTBETCTBYIOIIEH Mpodeccun M MPOJOHKEHHE OHOJIOTUYECKOT0 00pa3oBaHUS B OpraHM3alMsIX
cpeaHero npogeCCHOHAIBLHOTO U BBICILIET0 00pa30BaHMUs.

Hpe,Z[MeTHLIC PE3YJIbTAaThl OCBOCHUSA yqe6Hor0 npeamMeTa «buonorus» B 11 kiaacce JOJIDKHBI
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OTpaXkaTh:

- c(OpPMHUPOBAHHOCTh 3HAHMA O MECT€ U pONM OHOJIIOTMM B CHCTEME €CTECTBECHHBIX HAyK, B
(GbopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
pELIEHUN 3KOJOTMYECKHX IMpOOJIEM 4YEIOBEUECTBA, & TAK)KE B PELICHUU BOIIPOCOB PallMOHAIBHOIO
PUPOJIONONL30BaHUSl, U B (OPMUPOBAHUU IIEHHOCTHOTO OTHOILIEHUS K MpUpPOe, OOILIECTBY,
YEIIOBEKY, O BKJIQ/IC POCCUUCKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

- YMEHHUE BJIAJETh CUCTEMON OMOJOTMUYECKUX 3HAHUU, KOTOpas BKIIOYAET OINpEAeTICHHS U IOHUMaHHe
CYIITHOCTH OCHOBOIIOJIATAIONINX OMOJIOTHYECKUX TEPMUHOB U MOHATUH (BUI, SKOCUCTEMa, Ouocdepa),
Ouosnoruueckre Teopuu (dBostonMOHHAs Teopus Y. JlapBuHa, CMHTETHYECKas TEOPHs SBOJIOIHH),
yuenus (A. H. CeBeproBa — 0 myTsx W HarnpasieHusx 3Boitonnn, B.U. BepHaackoro — o 6uocdepe),
3aKOHbI (reHeTnueckoro paBHoBecus J[x. Xapau u B. BaitnOepra, 3apoasieBoro cxonacrsa K. M.
bapa), mpasuia (Munumyma 1O. JInbGuxa, sK0nI0ruuecKkoil mupaMubl SHEPTUH), TUIIOTE3bl (TUIIOTe3a
«vupa PHK» V. I'unbepra);

- YMEHHE BJIaJIETh OCHOBHBIMH METOJAMU HAYYHOI'O IMO3HAHUS, MCIOJIb3YEeMbIMU B OMOJIOTHMYECKUX
UCCIIC/IOBAaHMSX JKUBBIX OOBEKTOB U DKOCUCTEM (ONMHUCAHUE, U3MEPEHUE, HAOII0ICHHE, SKCTIEPHUMEHT),
crocob6aMu BBISIBJICHUS U OLIEHKH aHTPOIOTC€HHBIX U3MEHEHUN B IPUPOJIE;

- YMEHHE BBIIENATH CYIIECTBEHHBIC NPU3HAKU: BHUJOB, OMOTEOIICHO30B, SKOCHCTEM H Oumocepsl,
CTaOUITU3UPYIOIIETO, ABMXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO O0TOOpa, allIoNaTpHYecKOro H
CHUMITaTPUYECKOTO BUI000Pa30BaHMsI, BIMSHUS ABIDKYIINX CHJI 3BOJIIOIMU HAa TEHO(POH] IMOMYIIALNH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpele OOWTaHMs, 4YepeOBAaHUS HAIpPABJICHUN HBOIIOLUU,
KpyroBOpOTa BEUIECTB U [IOTOKA SHEPTUU B IKOCUCTEMAX;

- yYMEHHE YCTAHABIIMBAaTh B3aUMOCBSI3M MEXIy MPOIECCAMU DSBOJIONUH, ABIKYIIUMU CHUIAMU
AHTPOIIOTEHE3a, KOMIOHEHTAMH PA3JIMUHBIX SKOCHCTEM U MPUCIIOCOOICHUSIMHI K HUIM OPTaHU3MOB;

- YMEHHUE BBISBISATh OTIWYHUTEIbHBIC MPU3HAKK JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BUIOB K Cpele
oOuTaHus, a0OMOTHYECKUX M OMOTHYECKHMX KOMIIOHEHTOB SKOCHCTEM, B3aWMOCBS3EH OpPraHM3MOB B
C000I1IeCTBaX, aHTPOMIOTEHHBIX U3MEHEHUH B 9KOCHCTEMaX CBOECH MECTHOCTH;

- yYMEHHE WCIOJb30BATh COOTBETCTBYIOIINE APTYMEHTHI, OHOJOTMYECKYI0 TEPMHUHOJOTHIO H
CUMBOIIMKY JUISL IOKa3aTeIbCTBA POJCTBA OPraHU3MOB PAa3HBIX CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3U
OpraHM3MOB M cpeAbl OOUTaHMs, EIUHCTBA YEJIOBEYECKHUX pac, HEOOXOAUMOCTH COXpPaHEHUs
MHOT000pa3us BUAOB U IKOCUCTEM KaK YCIOBHUS COCYIIECTBOBAHUS IPUPO/IBI U YETIOBEUECTBA;

- yMEHHE pematb OWOJOrMYECKHUE 3aJayd, BBIABIATh IPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXAY
UCCIIETyeMbIMH OMOJOTUYECKUMH TMPOLeCCaMH U SBIICHUSIMHU, JeNaTh BBIBOABI U TMPOTHO3BI Ha
OCHOBaHUU NOJYYEHHBIX PE3YJIbTAaTOB;

- YMEHHUE BBINOJHITH TaOOPAaTOpHBIE M MpaKTHUYECKHUE PadOThI, COONIOATh MpaBMiIa MpH padoTre ¢
y4eOHBIM U JTa0OPATOPHBIM 00OPYI0BAHHUEM;

- YMEHUE BBIJIBUTATh TUIIOTE3bI, IPOBEPSATH UX IKCIEPUMEHTAIBHBIMU CPEICTBAMH, POPMYITUPYS LIETh
MCCJIEIOBaHMSI, aHATM3UPOBATh MOJyYEHHBIE PE3YJIbTAThl U 1€TaTh BHIBObI;

- YMEHHE Y4acTBOBaTh B yueOHO-MCCIENOBATENLCKONH paboTe Mo OMOJOTHH, YKOJIOTUH U MEAUIIMHE,
IPOBOAMMON Ha 0a3e MIKOJbHBIX HAayYHBIX OOIIECTB, U MYOJIWYHO NPEICTABIATH MOIyYEHHbBIE
pe3yNbTaThl HA YYEHHYECKUX KOH(PEPEHIINSX;

- YMEHUE OLICHUBATh TUIIOTE3bl U TEOPUU O MIPOUCXOKACHUN KU3HU, YEJIOBEKA U YEIOBEYECKUX pac, O
MpPUYMHAX, TOCIEACTBHSIX U CIoco0ax MpeAoTBpalleHus IT00aIbHbIX U3MEHEHUH B Ouocdepe;

- YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OyyIiei npodeccuoHaNbHONU AeATeIbHOCTH B 00JIacTh
OHMOJIOTUH, SKOJIOTHH, IPUPOAONOIB30BaHNUS, MEAUIIUHBI, ONOTEXHOJIOTHH, ICUXOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO  XO3SMCTBA, MHUIIEBOM MPOMBIIJIEHHOCTH, YIIyOJsATh MO3HABaTENbHBI HHTEpEC,
HANPaBIIEHHBI HA OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH mpodeccun W TPOAOHKEHUE
OuoJoru4eckoro o0pa3oBaHMsS B OPraHU3aLUAX CPEIHEro MNPOPECCHOHATBHOIO M BBICIIETO
o0Opa3oBaHusl.
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3. TemaTH4eckoe MJIAHUPOBAHHUE

10 knacc
. KoanuecTBo 4acoB Bcero
I /;1 HaumeHoBaHuUe pa3aeoB U TeM NPOrpaMMbl Beero Konrponbnbsie | IIpakTHueckue
padoThI padoThI
1. | buonorus xak HayKa 1
2. | XXuBble cucTeMbl 1 UX U3ydeHHE 2
3. | buonorus kneTkn 2
4. | XuMudeckasi opraHu3alysi KIeTKU 17
5. | Ctpoenue u QyHKIMH KICTKU 11
6. | OOMeH BemecTB 1 MpeBpaIleHNe SHEPTHUH B KIETKE 11
7 Hacnencreennas wapOpManus u peamusanus e€ B 12
KIICTKE
8. | XKuzHeHHBIN UK KICTKH 7
9. | Ctpoenue u QyHKIIMH OPraHU3MOB 24
10. | PasmHOXeHHE U pa3BUTHE OPTaHU3MOB 9
11 I'enetnka — Hayka O HACJIEICTBEHHOCTH U
W3MEHYMBOCTH OPTaHU3MOB
12. | 3aKOHOMEPHOCTH HACICACTBEHHOCTHU 11
13. | 3aKOHOMEPHOCTH U3MEHYMBOCTH 8
14. | I'eHeTuKa 4yenoBeKa 5
15. | Cenekuus OpraHu3MoOB 6
16. | BuoTeXHONOrMs U CHHTETHYECKAsE OMOJIOTHsI 6
PeszepBHOE Bpems 1
OO11ee KOJMYECTBO YACOB 110 MPOrpamMMe 136 6 32
11 knacc
N KosinyecTBo 4acoB Bcero
I /;1 HaumenoBaHue pa3jenoB U TeM NPOrpaMMbl Beero Konrpoabuble | Ilpakrnuyeckue
padoThl padoThl
1 3apoxaeHve u pa3BUTHE SBOIIOLIMOHHEIX | 4
' MIPEJICTaBICHUH B OMOJIOTHI
2. | MuKpO3BOIIOIHUS U €€ pe3yIbTaThI 14
3. | MakposBomrorus u €€ pe3yiabTaThl 6
4. | IIponcXOXkI€HUE U Pa3BUTHE XKU3HU HA 3eMIIe 15
5. | IlpoucxoxkieHue deoBeKka — aHTPOTIOTeHE3 10
6 DKOJIOTHS - HayKa O B3aUMOOTHOIICHHUSX OPraHU3MOB | 3
" | ¥ HaJOPraHU3MEHHBIX CUCTEM C OKPYXaIOIIEeH cpenon
7. | Opranusmsl U cpeaa oOUTaHUs 9
8. DKOJIOTHSI BUJOB U MOMYJISIUN 9
9. | Dxonorus coo0IecTB. DKOIOTHIECKHE CUCTEMBI 12
10. | buocdepa — rinobanbHas SKOCUCTEMA 6
11. | YenoBek U oKkpy»Karouias cpeaa 6
PesepBHOE Bpems 42
OO011ee KOJITMYECTBO YacoB 0 MporpamMme 136 0 0

4. Conep:xkanue yueOHOro npeamera

10 kaace
(136 uacos)

1. Buonozus kax nayka
CoBpemeHHass Ouonoruss — KOMIUIEKCHass Hayka. Kparkas wucropus pa3BUTHsS OMOJIOTHH.
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buonornyeckue Hayku U u3ydaeMmble UMU NpoOsieMbl. @yHIaMEHTaIbHbIE, TPUKIIAJHbBIE U TIOUCKOBBIE
Hay4HbIE UCCIICIOBAaHUS B OMOJIOTHH.

3HavyeHre OWOJOTHH B (POPMHUPOBAHWU COBPEMEHHON E€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA.
[Tpodeccun, cBsizanubie ¢ OHMogorHel. 3HaYeHne OMOJIOTHU B PAKTUYECKOHN JAEATEIbHOCTH YEIIOBEKa:
MEAMILMHE, CEIbCKOM X031 CTBE, IPOMBILIICHHOCTH, OXPaHE IPUPOBL.

JeMoncTpanuu

[Toptpersr: Apucrorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. Hapsun, Y. I'apseit, I.
Mengens, B.M. Bepnanckuii, W.I1. [laBnoB, .M. Meunuko, H.1. Basumo, H.B. Tumodees-
PecoBckuit, k. Yorcon, ®@. Kpuxk, /1.K. benses.

Tabmuupel u cxembl: «CBA3b OMOJIOTMH C JPYrUMH Haykamm», «Cuctema OMOJOTHMYECKUX
HayK».

2. /Kugvle cucmemut u ux uzyuenue

XKuBble cucremMbl Kak OpeaMeT u3ydeHHus Ouonoruu. CBOWCTBA JKMBBIX CHUCTEM: €IHHCTBO
XUMHUYECKOIO COCTaBa, JUCKPETHOCTb M LIEJIOCTHOCTb, CIOKHOCTb MU YIOPSAOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTb, CaMOOpPraHU3alus, CaMOBOCIPOU3BEIACHUE, Pa3IpakKMMOCTb, MU3MEHUYUBOCTb, POCT M
pa3BUTHE.

YpOBHM  OpraHu3aluy  JKUBBIX  CHCTEM:  MOJICKYJISIPHBIM,  KIJIETOYHBIA, TKaHEBBIH,
OpraHU3MEHHBIH, MNOMYJSAIMOHHO-BUAOBOM, 3KOCHUCTEMHBIH (OMOreoLeHOTHYECKUii), OHOC(hepHBIN.
[Iponeccrl, mpoucxoasimue B KHUBBIX crucTemax. OCHOBHBIE NMPHU3HAKU KUBOTO. JKu3Hb Kak (opma
cyliecTBOBaHMs Marepuu. Hayku, u3yuaroniye )KuBble CUCTEMBI HA Pa3HbIX YPOBHAX OPraHU3ALMH.

N3ydyenne >kuBBIX cHUCTeM. Mertoasl Ouosiormyeckoi Hayku. HaOmioneHue, u3MepeHwHe,
JKCIIEPUMEHT, CHCTeMaTh3auus, MeTaaHanus. [loHsaTHEe O 3aBUCMMON M HE3aBUCHUMOW INEPEMEHHOM.
IInanupoBanue skcrnepuMeHTta. [loctaHoBka M mpoBepka runore3. Hynesas runoresa. Ilonstue
BbIOOpKH U €€ jJocToBepHOCTh. Pa30poc B Ouosnoruuyeckux JaHHbIX. OIlEHKa J1OCTOBEPHOCTH
IIOJIy4eHHBIX  pe3ysbTaroB. [IpWumHBI HMCKaXeHUs pe3ysibTaTOB  JKclepuMeHTa. [lonsaTue
CTaTUCTUYECKOI'O TECTA.

JlemoHCTpanuu

Tabnuuel u cxembl: «OCHOBHBIE IIPU3HAKU JKU3HU», «buonornuyeckue cucremsl», «CBoiicTBa
JKUBOI MaTtepumn», «Y poBHU OpraHU3alMH )KUBON IPUPOIbI», «CTpOEHHE )KUBOTHOW KIIETKW», «TKaHu
KHUBOTHBIX», «CHCTEMBl OpraHOB YEJIOBEYECKOro opraHusma», «buoreornenos», «buocdepar,
«MeTobl U3y4EHHUsI JKUBOU IIPUPOJIBI».

Ob6opynoBanue: jgabopaTopHoe 00OpYyIOBaHUE Ui TMPOBEICHUS HAONIOJEHUN, M3MEpeHuil,
DKCIIEPUMEHTOB.

IIpakTuyeckas pabora «/cnoab30BaHUE PA3TUYHBIX METOJIOB ITPH U3YUYEHUH KUBBIX CUCTEM.
3. Buonozus knemku

Knerka — cTpykTypHO-(yHKIMOHAJIbHAs €IUHULA >KUBOTO. VCTOpHS OTKPBITUS KIETKH.
Pa6ots! P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. Ulneiinen, P. Bupxos). OcHoBHBIE
IIOJIOXKEHUSI COBPEMEHHOM KJIETOYHOM TEOPUHU.

MeToapl  MOJNEKYJISIPHOM UM KJIETOYHOM OMOJNIOTMM: MMKPOCKOMNMS, XpomaTtorpadus,
anexTpodopes, METOJI  MEUYEHBIX  aTOMOB, middepeHMaIbHOe  LEHTPUPYTHpPOBaHUE,
KyJIbTUBUpPOBaHUE KJETOK. V3yueHne (UKCUpPOBAHHBIX KJIIETOK. OJEKTPOHHAasT MHUKPOCKOIHS.
KondokansHas Mukpockonus. ButanbHoe (MpHKU3HEHHOE) N3YUEHHE KIIETOK.

JlemoHCTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. [llneiinen, P. Bupxos, K.M. bap.

Tabmuier 1 cxembl: «CBETOBOM MHMKPOCKOI», «JIEKTPOHHBIM MHKpockon», «McTopus
pa3BUTHS METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpOINpEnaparbl pPAacTUTEIbHBIX, KXUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

[IpakTuueckast pabora «M3ydyeHne MeTOJOB KIETOUHOM Ouoioruu (xpomaTtorpadus,
anekTpodopes, tudpdepenmansHoe eHTpudyruposanue, [LIP)».

4. Xumuueckasa opzanu3zayun Kiemku

XHUMHYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPODJIEMEHTHI. Bosa u €€ poib Kak
pPacTBOPUTENIS, PEAreHTa, y4acTHE B CTPYKTYpHUPOBAHUM KIIETKH, TEIUIOPETYJANMH. MUHEpaTbHbIE
BEIIIECTBA KJIETKH, UX OMoJoruyeckas poib. Posb KaTHOHOB U aHMOHOB B KJIETKE.
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Opranuueckue BelIECTBA KJIETKU. buonorndeckue mnoiauMepbl. beinkn. AMHHOKHCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoil mMosiekyinbl. [lepBudHas cTpykTypa Oenka, MenTHIHAS CBS3b.
Bropuunas, TpetnuHas, yeTBepTUUYHas CTpYKTyphl. JleHarypamus. CoiicTBa 6enkoB. Kitaccudukanms
6enkoB. buonornyeckue ¢pynkunu 6enxoB. [IproHbI.

VYrneBoabl. MoHocaxapuabl, JUcaxapHbl, OJUrocaxapuabl U nonucaxapuisl. OOmmil mian
CTpOEHUS M (PU3MKO-XMMHUYECKHE CBOMCTBA YIiIeBOAOB. bronornueckue GpyHKIMH yriIeBOI0B.

Jlunmuaer. ['uapodunsHo-TUapOdOOHEIE cBOMcTBA. Kiaccudukanus munuaos. Tpurimumnepusl,
doconunuabl, BOCKH, cTepoubl. buonormueckue ¢yHKIuM JunuaoB. OOmme CcBOHCTBa
OHOJOrHYeCKNX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTh K CAMO3aMbIKaHHUIO, TIOJTYITPOHUILIAEMOCTb.

Hykneunosbie kucnorsl. JIHK um PHK. Crpoenue HyKJIEHMHOBBIX KHUCIOT. HykiIeoTubl.
[Mpunmun  komiuiementapuoctu. llpaBuno Yapradda. Crpykrypa JAHK — naBoiinas crupans.
Mecronaxoxaenue u ouonorndeckue Gynknuu JJHK. Buast PHK. @yaknun PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B moJiekyiae AT®. buonormueckue
byakuun  AT®. BoccraHoBineHHbIE  MEepeHOCYMKH, WX (GyHKIMM B Kietke. Jlpyrue
nykieosunrpudocparer (HTD). CexBenupoBanue JIHK. Merombl reHOMHKH, TPaHCKPUITOMHUKH,
IIPOTEOMUKH.

CrtpykTypHas Ouonorus: OWOXUMHUYECKHE W Ouo(H3MUECKUEe HCCIEAOBAaHHUs COCTaBa U
MPOCTPAHCTBEHHOM CTPYKTYphbl OMOoMouieKky. MoiearpoBaHue CTPYKTYphl U (GYHKIHH OHOMOJIEKYT U
UX KOMIUIEKCOB. KOMIBIOTEpHBII AM3aliH U OPraHUYeCKUl CHHTE3 OMOMOJIEKYN M MX HETPUPOIHBIX
AHaJIOTrOB.

JlemoHCTpanuu

[Toptpetsr: JI. [lonunr, JIx. Yorcon, ®@. Kpuk, M. Yuikuuc, P. ®panknun, ®. Courep, C.
IIpy3unep.

Huarpammbl:  «PacmpenerieHne  XMMHUYECKMX ~ JJIEMEHTOB B HEXKHMBOM  MPUPOJIE»,
«PacrnpeniesieHe XUMAYECKUX 3JIEMEHTOB B JKMBOW MTPUPOJIEY.

Tabmumer u  cxembl: «llepumoguyeckas Tabnuna XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbI», «BelecTBa B cocraBe opraHu3MoBy», «CTpoeHue MoJeKyibl 0enka», «CTpyKTypbl
0enKoBOM MOJEKynbl», «CTpoeHHEe MOIEKYN YriaeBoAoB», «CTpO€HHE MOJEKYN JIHIHI0BY,
«Hyxnennossle Kuciote», «Ctpoenne monekynsl ATO».

O6opynoBanue: XUMUYECKasi IOCy1a 1 000pyI0BaHHE.

JlaboparopHas pabora «O0Hapy)KeHHEe OCTKOB C IIOMOIIBI0 KAYeCTBEHHBIX PEAKIIHI.

JlaGoparopHas pabota «VccienoBaHue HYKJIEMHOBBIX KHCJIOT, BBIJENCHHBIX M3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY.

5. Cmpoenue u gpynxkyuu Knemxu

Tunsl KIETOK: 3ykapuoThyeckas U Mpokapuoruyeckas. CTpyKTypHO-(DyHKIHOHAJIbHbIE
00pa3oBaHUs KIETKH.

Crpoenune npokaproTuueckoi kieTku. Kimerounas crenka Oakrepuil u apxeid. OcoOeHHOCTH
CTPOEHUs TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTUYECKHX KIIETOK. MeCTo M pojib MPOKapHUOT B
OuoLEeHO03aX.

Crpoenre u (YHKIMOHMPOBAHUE SYKAPHOTHUECKOM KieTku. Ilmazmaruueckas memOpaHa
(mna3manemma). CrpykTypa  mia3mathyecko — memOpanbl.  TpaHCHOpT — BemIeCTB — yepes
IUIa3MaTHYecKyl0 MeMmOpaHy: naccuBHbIM (quddy3us, obnerd€éHHas auddy3us), aKTUBHBIN
(mepBUYHBINA M BTOPUYHBIN aKTUBHBINA TpaHcnopT). [lonynponunaemocts MemOpansl. PaboTa HaTpuii-
KaJMEBOT0 Hacoca. DHAOLUUTO3: MMHOLUUTO3, (haroruTo3. Jk3o1uTo3. Knerounas crenka. CTpykTypa u
(GYHKIIMH KJIETOYHOM CTEHKH pacTeHH, rpuOoB.

Huromnazma. Ilutozonb. ILlutockener. JIBmkenue wnuromaasMbl. OpraHouabl  KJIETKH.
OpHoMeMOpaHHbIEe OpraHouabl KIeTKU: 3HaomnazMatudeckas cetb (OIIC), ammapar [ombmxu,
JM30COMBI, UX CTpPOEHUE U (PYHKUIMHU. B3auMocBs3b 0JHOMEMOPAaHHBIX OPraHOUI0B KileTKu. CTpoeHue
TpaHyJIsIpHOTO peTukyiayma. Mexanu3m HampasieHus: 6enkoB B DIIC. CuHTe3 pacTBOPUMBIX OCIIKOB.
CuHTe3 KIeTOYHBIX MeMOpaH. [mankuil (arpaHyssIpHBIA) SHAOIUIA3MATHYECKUH PETHKYIYM.
CekperopHass ¢yHkius anmapara [ombmku. Momudukamus OenkoB B ammapare [ ombmxwu.
CoprupoBka OenkoB B anmnapate ['onbmpku. TpaHcmopT BemiecTB B KieTke. Bakyonn pacTUTENbHBIX
kietok. Kiterounsrit cok. Typrop.

IlonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKM: MUTOXOHJpHUM, Iulactuabl. IIponcxoxaeHue
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MutoxoHpuil u miactua. Cumbuorenes (K.C. Mepexkosckuit, JI. Maprymuc). CtpoeHue u GpyHKIUu
MUTOXOH/ApHA M Tuiactua. IlepBuYHbIE, BTOpPUYHBIE M CIOXKHBIE IIACTUIBI (DOTOCHHTE3UPYIOIIMX
3YKapHOT. XJIOPOIUIACThI, XPOMOIIACTHI, JISMKOIIACTHI BBICIITUX PACTECHUM.

HememOpannsie opranouabl kineTkn CTpoeHHe M (QYHKIMM HEMEMOPaHHBIX OpPTraHOH]IOB
kiaetku.  PuGocombl.  Ilpomexxyrounsle  ¢umnameHTl.  MukpopunaMeHTsl.  AKTHHOBBIE
MHUKpPO(QUIaMEHTHl. MBbIIICUYHbIE KIETKH. AKTHHOBBIE KOMIIOHEHTHl HEMBIIICUHBIX  KJIETOK.
Muxkpotpy6ouku. Knerounstit ienTp. CTpoeHue U ABUKEHHE KTYTUKOB U peCHUYEK. MUKpPOTPYOOUKH
mutoruiasMel. LlenTpuons. benku, accounupoBaHHbIE ¢ MUKPO(QUIAMEHTAMH U MUKPOTPYOOUKAMHU.
MoTopHbIe OEIKH.

SAnpo. ObGonouka sapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIMIKA, HUX CTPOEHUE U (YHKIMH.
Snepublii 6enKOBBI MaTpuKCe. [IpOCTpaHCTBEHHOE PACIONOKEHUE XPOMOCOM B MHTEP(a3HOM sIpe.
OyXpoMaTHH M reTepoxpomaruH. benku XpoMaTMHa — TUCTOHBI. JIMHaMHUKa AJepHOW 000IOYKH B
MHUTO3€E. A IepHBINA TPAHCIIOPT.

Knerounble BkitoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK 3YKapHUOT (PacTUTEIbHOM,
KUBOTHOU, TPUOHON).

JlemoHCcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprysuc.

Tabnuuel u cxembl: «CTpOeHHE 3YKApUOTHUECKON KiIEeTKN», «CTpoeHHEe KUBOTHOM KJIETKU»,
«CTtpoeHne  pacturenbHOW  KieTkw», «CrpoeHne  muTOXOHApUM», <«npo»,  «CrtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

O6opynoBaHue: CBETOBOW MHUKPOCKOII, MUKPOIIPENapaThl PaCTUTENIbHbIX, )KUBOTHBIX KJIETOK,
MHUKpOIpenapaThl 6akTepuaIbHbIX KIETOK.

JlaGoparopHas paboTa «/3yueHne CTpoeHUs KIETOK Pa3IHIHBbIX OPTaHU3MOB.

IIpakTuyeckas pabora «M3ydyeHue cBOMCTB KJIETOYHON MeEMOpaHbI».

JlaGoparopHas pabora «VccinenoBaHue IuIasMoiu3a M JIEIUIa3MOJIM3a B PACTUTENbHbBIX
KIIETKax».

[IpakTuueckas pabora «M3yueHue IBUKEHHUS LIUTOIUIA3Mbl B PACTUTENIbHBIX KIETKAX.

6. Oomen eeuecme u npespauienue IHEPZUU 6 Kilemke

AccHMWIISIIA ¥ TUCCUMWJISIIMA — JBE CTOPOHBI MeTabonmu3Ma. Tumbl OOMEHa BEIIECTB:
aBTOTPOGHBIH M reTepoTpodHBIA. YyacTHe KHCIOpoAa B OOMEHHBIX Hpoleccax. DHEepreTuyeckoe
oOecnieuenue kinerku: npespaunieHne AT® B oOMeHHbIX mpoueccax. DepMEHTATUBHBIA XapakTep
peakumii KJIeToyHoro merabonusma. PepMeHTHI, MX CTPOECHUE, CBOMCTBA M MEXaHU3M JIEHCTBHUS.
Kodepmentsl. OTnunuust pepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB. belKku-akTHBaTOPHI U OENKHU-
UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX peakLUil OT pa3IMYHbIX (PaKTOPOB.

[lepBuuHbIil CHUHTE3 OpPraHMYECKUX BEHIECTB B KiIeTke. DOTOCHMHTE3. AHOKCUTCHHBIA U
OKCUIeHHbII (oTocuHTe3 y OakTepuil. CBeTocoOUparolie MUIMEHThl M MUTMEHTHl PEaKIMOHHOTO
ueHTpa. Ponp xnoporactoB B nmpouecce ¢porocunTe3a. CBetoBas U TeMHOBasi Ga3bl. POTOAbIXAHUE,
Cs-, C4- u CAM-Tuns! ¢porocuntesa. IlpoaykTuBHOCTH oTocHHTE3a. BinsHue pa3nuunbix (akTopos
Ha CKOpOCTh (poTocHHTE3a. 3HaUeHHEe (POTOCUHTE3A.

XemocuHTte3. Pa3zHooOpa3ue OpraHM3MOB-XEMOCHHTETHKOB: HUTpUUUUpYIOIIHE OakTepuu,
xKene300aKkTepun, cepobakTepru, BOJIOPOAHbIE OaKTepuu. 3HaU€HUE XEMOCHUHTE3A.

AnaspoOHble opraHusmbl. Bunabl Opoxenus. IIpoaykTbl OpoXkeHHS M MX HCIOJIb30BaHUE
4yeJI0BEKOM. AHa3pOOHBIE MUKPOOPTaHU3MbI KaK 00bEKThI OMOTEXHOJIOTUN U BO30YAUTENN O0IEe3HE.

AspoOHBIE OpraHu3MBbl. JTarnbl 3HepreTuueckoro oomena. I[loaroroBurensHelit starm. ['nukonus
— OECKHCIOPOIHOE paCIIETNIEHUE TITFOKO3bI.

buonornueckoe OKHCIEHHE, WINM KIETOYHOE JbpIXxaHue. Poiab MHUTOXOHApPUN B Ipoleccax
O6uonorudeckoro okucienus. Luknmmueckue peakuuu. OkucnurenbHoe GhochopuanpoBaHue. DHEPIUs
MeMOpaHHOro rpaaueHta npoToHoB. Cunre3 AT®: pabora mnpotoHHoii ATd-cuHTa3bI.
[IpeumymiectBa a’3poOHOro MmyTH oOOMEHa BEIIECTB IMepel aHa’poOHBIM. ODDPeKTUBHOCTH
HHEPreTUUECKOro oOMeHa.

JlemoHCTpanuu

IToprpersr: k. Ilpuctin, K.A. Tumupsszes, C.H. Bunorpanckuii, B.A. Durensrapar, II.
Mutuemnn, ['.A. 3aBap3uH.

Tabmuupr u  cxembl: «@DoTocuHTE3», «IDHepreTuueckuid obmen», «buocuHTe3 Oenkay,
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«Ctpoenne GpepMeHTay, «XEeMOCHHTE3Y.

O6opynoBaHme: CBETOBOH MHUKPOCKOI, OOOPYAOBaHWE JUISI MPUTOTOBJICHUS IMOCTOSHHBIX W
BPEMEHHBIX MUKPOIIPEIIapaToB.

JlaGoparopHasi pabora «M3ydeHHe KaTaIUTHYECKOH aKTHBHOCTH (PEPMEHTOB (Ha IMpHUMEpe
aMIJIa3bl WIIH KaTaJasbl)».

JlaGoparopHnas pabora «M3yueHne (pepMEHTATHBHOTO PACIICIUICHUS MEPOKCHIA BOJOPOJA B
PaCTUTEILHBIX U KUBOTHBIX KIIETKAX).

JlaboparopHas pabora «CpaBHEHHUE MPOIIECCOB (POTOCUHTE3A U XEMOCHHTE3a».

JlaboparopHas paboTta «CpaBHEHHUE MPOLIECCOB OPOIKEHHS U JIBIXAHUS.
7. Hacneocmeennaa ungpopmayusa u peanuzauus eé 6 Kiemke

Peaknmu marpuyHOoro cuHTe3a. [IpUHIHMI KOMIUIEMEHTApPHOCTH B PEAKIUSX MATPUIHOTO
cuHTe3a. Peanuzanus HaciencTBeHHOM uWHGopMamuu. ['€HeTHMYeCKHMil KOJ, €ro CBOWMCTBA.

Tpanckpunuusa — wmarpuunbiii cuHre3 PHK. IIpuHuumnel TpaHCKpUIIIMM: KOMIUIEMEHTAPHOCTD,
aHTHUIAPALIEIbHOCT, aCUMMeTpuuHOCTh. Co3peBanue MarpuuHbix PHK B sykaproTtudeckon KieTke.
Hexonupyromue PHK.

Tpancnauus u e€ stanbl. Yyactue TpancnopTHeix PHK B OumocunTese Oenka. YcmoBus
6uocunresa 6enka. Koguposanue amuuokucnot. Pons pubocom B GnocuHTe3e Oemka.

CoBpeMEHHBIE TPENCTABICHUS O CTPOCHHMU TeHOB. OpraHusanus I€éHOMa y IPOKapuoT Hu
9yKapuoT. Perymismus akTUBHOCTU T'€HOB Y mpokapuot. I'unore3a onepona (®. XKakob, XK. Mano).
MosekyssipHble MEXaHU3MbI KCIPECCUU T€HOB y 3YKapHOT. Poib XpoMaTHHA B peryisiuuu padoThl
reHoB. Perymsiiys oOMeHHBIX TTpoIieccoB B KiieTke. KiteTounslii romeocTas.

Bupycsl — HexsieTouHble (OpPMBI JKM3HM M oOnuratHele napasutbl. CTpoeHHE NPOCTBIX U
CJIOXHBIX BHUPYCOB, peTPOBHPYCOB, OakTepuodaros. XKusnennsii nukn JJHK-comepkanmx BUPYCOB,
PHK-conep:xamux BupycoB, 0akrepuodaros. OOpaTHas TpaHCKPHUIILUS, peBepTa3a, HHTErpasa.

BupycHbie 3a00neBaHMs yenoBeka, KUBOTHbIX, pacteHuil. CIIN, COVID-19, counanbabie U
MEIUIUHCKHE TPOOIEMBI.

buonndopmaruka: wuHTErpanuss W aHanu3 OONbIMX MaccuBOB («bigdata») CTPYKTypHBIX
O6uonornyeckux aHHbIX. HaHoTexHonoruu B O6uosoruu u meauuute. [IporpammupyemMsle pyHKIUU
6enkoB. CriocoObl JOCTaBKH JIEKAPCTB.

JeMoHcTpanuu

[Toptpetsr: H.K. Konsuos, /{.1. UBaHOBCKUIA.

Tabnuue! u cxemsl: «buocunres 6enkay, «I'eneTnueckuit Koy, «Bupyce», «baktepuodaru».

[IpakTtrueckas padota «Co3nannue MO BUPYCay.

8. /Kusnennwtit yukn Kiemku

Knerounslii miuki, ero nepuoas! U peryisnus. Marepdasza u muro3. OcoOEHHOCTH MPOLIECCOB,
npotekaromux B uHTepdasze. IlogroroBka  kinerkm Kk  geneHuro.  IIpecuHrernueckuit
(MOCTMUTOTUYECKHI), CHHTETUYECKHMH UM MOCTCUHTETHYECKUH (MPEMUTOTUYECKHUI) TEepUObI
UHTEpda3bl.

Martpuunsiii cunare3 JIHK — perunkanus. [puamune! permmkannn JJHK: koMmmemenTapHOCTS,
MIOJIyKOHCEPBAaTUBHBIM CHHTE3, aHTUnapauieapbHocTb. Mexanusm permkanuu JTHK. Xpomocowmsr.
Ctpoenue xpomocoM. Temomepbl u TeloMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapHOTHIL.
JIMninonHbIN U TaruIouAHBIH Habopbl XpoMocoM. ['oMotoruuHbIe XpoMOCOMBI. [1010BbIE XPOMOCOMBI.

Jlenenue knetku — Muto3. CTaauyu MUTO3a U MPOUCXOASIINE B HUX Mpolecchl. TUIBI MUTO3A.
Kapunokunes u nuroknHes. buonornueckoe 3HaueHNE MUTO3A.

Perymnsmus mutoTndeckoro nukia kietku. [IporpaMmmupyemas kiieTouHasi TuOesb — aromnTos.

Knerounoe sapo, XpoMocombl, (PyHKIMOHANbHAs TeHOMHUKA. MexaHHu3Mbl Mpoiudepanuy,
mubdepeHIIMpPOBKY, cTapeHus u rubenu kietok. «l{udposas kimetka» — OuomH(popMaTHyecKkue
MoJienu (PYHKIIMOHUPOBAHUS KIETKH.

JlemoHCTpanuu

Tabmuupelr u cxembl: «KHM3HEHHBIH LMK KIETKH», «MHTO3», «CTpoeHHE XpOMOCOMY,
«Pemmukanms JJHK».

Ob6opyoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapaTsl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlaGoparopHas padota «/3ydueHne XxpoMocoM Ha TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGoparopHas pabora «HabmogeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa (Ha FOTOBBIX
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MHUKpOIIpenaparax ).
9. Cmpoenue u pynkyuu opzanuzmos

buonornueckoe pa3zHooOpasue OpraHU3MOB. OIHOKIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOCHHSI U JKU3HEIEATEIBHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrtepuu,
apxeH, OJHOKJIETOYHBIE T'pHUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JApPYrue MpoTHCThL. KonoHuanbHbIe
OpraHU3MBI.

B3anMoCBsA3b 4YacTeld MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpPraHbl U CUCTEMBI OpPIraHOB.
OpranusMm Kak equHoe nenoe. ['omeocras.

Tkanu pactenuii. Tunbl pacTUTENBHBIX TKaHeW: oOpa3zoBaTelibHAsA, MOKPOBHAs, MPOBOASIILAS,
OCHOBHasA, MexaHndeckas. OCOOCHHOCTH CTpOeHUs, (YHKUMH U PACIOJOXKEHHS TKaHEH B OpraHax
pacTeHuil.

TkaHu >)KMBOTHBIX M 4elOBeKa. THIBI KUBOTHBIX TKAHEW: AMUTENUANIbHASA, COCIUHUTEIIbHAS,
MblllIeyHass, HepBHas. OcoOeHHOCTH CTpoeHUs, (PYHKUMH U pacHoJOKEHUs TKaHEH B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE M I€HEpaTHUBHBIE OpPraHbl pacTeHHil. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yesoBeka. DyHKIMM OpraHOB U CUCTEM OPraHOB.

Omnopa tena opranu3moB. Kapkac pacrennii. CkeneTbl OJHOKIETOYHBIX U MHOTI'OKJIETOYHBIX
AKUBOTHBIX. HapyXHbI! 1 BHYTpeHHU ckeneT. CTpOeHHE U TUIIbI COEIMHEHUS KOCTEH.

JIBu>keHne opraHu3MoB. J[BHKeHHE OJHOKJIETOYHBIX OPTaHHU3MOB: aMEOOHIHOE, KIYTUKOBOE,
pecHuuHoe. JIBMXKEHME MHOTOKJIETOYHBIX pacTEeHUIl: TpONu3Mbl U  HacTuM. J[BuxeHue
MHOTOKJIETOYHBIX KMBOTHBIX M 4YeJOBeKa: MbllIeyHas cuctema. Peduekc. CkeneTHble MBIIIIBI U UX
pabora.

[Iuranue opranuszmosn. llornonieHue BOJBI, YIVIEKUCIONO Ta3a U MUHEPAJIbHBIX BEILIECTB
pactenusimu. [Iutanue KUBOTHBIX. BHYTpHUIOIOCTHOE M BHYTPHUKIETOUYHOE NulleBapeHue. I[luranue
MIO3BOHOYHBIX JKMBOTHBIX. OTAeNbl MNHUIIEBAPUTENBHOrO TpakTa. [luiieBapuTenbHbIE KEIE3bl.
IInmeBapuTenbHas CUCTEMA YEJIOBEKa.

Jlpixanue opraHu3MoB. [[pixanue pactenuid. Jlpixanwe XUBOTHbIX. uddy3us razoB uepes
noBepxHocTh KieTku. KokHoe npixanuwe. JlpixaTenbHas moBepxHOCTh. JKabepHoe U JEroyHoe
JbIXaHue. J[pIXxaHhe MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. DBOJIOLMOHHOE YCIOXHEHUE CTPOEHUS
JETKUX MM03BOHOYHBIX KUBOTHBIX. J/lpIXxaTenpHas CUCTEMA UeloBeKa. MeXaHU3M BEHTUJISIUH JIETKUX Y
OTHIL U MIIEKOTTUTaromuX. Perynsnus neixanus. J{prxatenbHble 00bEMBI.

TpancnopT BemecTB y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pAaCTEHHUN. TpaHCIIOPT BEIIECTB Y
KUBOTHBIX. KpoBeHOCHas cucreMa n €€ opranbl. KpoBeHOCHas cucTteMa MO3BOHOYHBIX KMBOTHBIX U
yenoBeka. Cepjle, KpOBEHOCHbIE cOCyIbl U KpoBb. Kpyrum kpoBooOpaiieHus. DBOJIIOIMOHHBIE
YCIIOXKHEHUSI CTPOCHHMsS KpPOBEHOCHOM CHCTEMBbI IO3BOHOYHBIX MXHBOTHBIX. Pabora cepama u eé
peryJsnus.

Beinenenne 'y opraHu3moB. BeigeneHne 'y pacreHuil.  BeineneHue 'y JKMBOTHBIX.
CoxkpatutenbHble Bakyonu. Opransl BelienaeHus. @uiabTpalus, ceKperus 1 00paTHOE BCacblBaHUE KaK
MeXaHU3Mbl pabOThl OpPraHoB BblAedeHUA. CBs3b MOJOCTH Tela ¢ KPOBEHOCHOH M BBIACTUTEIHHOMN
cucTeMaMu. BpigeneHue y T103BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CrpoeHue wu
¢byHkunoHupoBanue HeppoHa. OO6pazoBaHHE MOYH Y YeTIOBEKa.

3amuTa y OpraHu3MoB. 3alluTa Y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl OaKTepuUi M LHUCTHI
IPOCTEHIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHui. Kyrukymna. CpencTsa MacCMBHOM U XUMHUYECKOU
3auThl. OUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX JKMBOTHBIX. [IOKpOBBI M MX NMPOU3BOJAHBIE. 3alllUTa OpraHU3Ma OT
Oone3neit. ImmyHHas cuctema denoBeka. KieTouHbslit U rymMopanbHbIE UMMYHHUTET. BpoxXaEHHBIN U
npuoOpeTEéHHBIN crienuduueckuii UMMyHUTeT. Teopusi KIOHaJIbHO-celeKTHUBHOro mmmyHutera (I1.
Opmux, ®.M. bepuer, C. ToneraBa). BocrmanutenpHbie OTBETHI OpraHU3MOB. Pollb BpOXAEHHOTO
UMMYHHUTETA B pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxkxumocTs U perynsauus y opraHu3MoB. Pa3npaxuMoCTh y OJHOKIETOYHBIX OpPTraHU3MOB.
Takcucel. Pazipa)xuMocTh U peryisinus y pacTeHui. POCTOBbIE BEIIECTBA U UX 3HAYCHHUE.

HepBhas cuctema u pediiekTopHasi perymisiuus y *KUBOTHbIX. HepBHasi cucteMa U €€ OTAeNbl.
OBOJIOLMOHHOE YCIIO)KHEHUE CTPOECHMSI HEPBHOW CHCTEMBI y KUBOTHBIX. OTAEIBI TOJIOBHOTO MO3ra
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IIO3BOHOYHBIX KUBOTHBIX. Pediekc u pedaexTopHas ayra. besycioBHbIe U yCIOBHBIE pEQIIEKCHI.

I'ymopanbHast perynsauus W SHIOKPUHHAs CHCTEMa JKMBOTHBIX M uesnoBeka. JKenessl
SHJIOKPUHHON CUCTEMBI U MX TOpMOHBI. [lelicTBue ropMOHOB. B3anMOCBA3b HEPBHOM U SHIOKPHUHHOMN
cucreM. [ unoranamo-runodusapHas cucrema.

JeMoHcTpauuun

IToptper: N.II. I1aBios.

Tabmuupl u  cxembl: «OAHOKJIETOUHBIE BOXOPOCIN», «MHOIOKIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimmuey, «OpraHpl LIBETKOBBIX pacTeHU», «CHCTEMbl OPraHOB I1O3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee CTpocHHME HAaceKOMbIX», «TkaHu pacreHui», «KOpHEBBIE CHUCTEMBI»,
«Ctpoenue credist», «CTpoeHue JIMCTOBOW IUIACTMHKW», «TKaHU JKUBOTHBIX», «CKeJeT 4eraoBeKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas cucrema», «HepBHas
cucrema», «Koxa», «Mpbleunas cucremay, «BoiaenurenbHas cucreMa», « QHIOKPUHHAS CHCTEMay,
«Ctpoenne Mbiby, «Ammynuter», «KumednononoctHeie»y, «CxemMa TMHTAaHUS PACTECHUN»,
«KpoBeHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHe ruipb», «CTpOeHHE IUIaHApUWY,
«BHyTpeHHee cTpoeHHe T0KAEeBOTo uepBsi», «HepBHas cuctema prioy, «HepBHas cuctema JsTyIIKmn,
«HepBHas cucrema npecmblkaromuxcs», «HepBrHas cucrema nruny», «HepBHas cucrema
MIIEKONUTaoMMX», «HepBHas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpOIpenapaTsl OJHOKJIETOYHBIX OpPIaHU3MOB,
MUKpOIpenaparbl TKaHEH, PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, HUIJIOKOXKHX, JKHUBBIE
9K3EMIUISIpbl KOMHATHBIX DPACTEHMH, repOapuu pacTeHMH pas3HbIX OT/AENOB, BIaXXKHbIE NpernapaTbl
JKUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUIEKIMU OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YEIOBEKa,
o0opyoBaHue Ul AEMOHCTpAllMU IOYBEHHOTO M BO3JYIIHOTO NMHUTAaHHUsS PACTEHWM, pacIleIuIeHUs
KpaxMasiia u OEJKOB TOj JeicTBHEM (EpPMEHTOB, OOOPYJIOBaHUE IJIsl JEMOHCTPALMU OIBITOB II0
U3MEPEHUIO KU3HEHHON €MKOCTH JIETKMX, MEXAHU3Ma JIbIXaTEIbHbIX JABM)KEHUN, MOJEIN I'OJIOBHOIO
MO3ra pa3jINyYHbIX KUBOTHBIX.

JlaGoparopHas paboTa «/3yyeHue TkaHel pacTeHHI».

JlaGoparopHas paboTa «/3yueHne TkaHel KUBOTHBIXY.

JlaGoparopHas pabota «/3yyeHre opraHoB LIBETKOBOT'O PACTECHUSI.

10. Pazmnoswcenue u pazeumue op2anu3mos

@®opMbl pa3sMHOXKEHHUS OpPraHU3MOB: Oecrojioe (BKJItOYas BEreTaTMBHOE) U IosIoBoe. Bujibl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYISIIHS, (PparMeHTaIHs, KIOHUPOBAHHE.

ITonoBoe pazmHoxeHue. Ilonossle kineTku, uiau ramerel. Meno3. Cranun meiosa. [loBenenue
XpoMmocoM B Meno3e. KpoccnHrosep. bronornyecknii CMbICI ME03a M TIOJIOBOTO Iponecca. Meno3 u
€ro MECTO B )KM3HEHHOM LIUKJIE OPIaHU3MOB.

[IpenzaponpieBoe pazutue. ['amerorenes y xuBoTHbIX. [losnoBbie xene3pl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KJIETOK. Criepmarorenes u ooreHe3. CTpOEHHUE MONIOBBIX KIETOK.

OmoioTBOpeHNE W AMOpPUOHATBHOE pa3BUTHE IKUBOTHBIX. CHoOCOOBI OIUIOAOTBOPEHUS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOpPHOJIOTHS — HayKa O pPa3BUTHHU
opranuzMoB. MopdoreHnes — oJjHa U3 INIaBHBIX MpobsieM smOpuosnoruu. Konnenuus MopdoreHos u
Mozienu Mopdorenesa. Craguu sMOpHoreHesa KUBOTHBIX (Ha mpuMepe Jsarymku). Ipodnenue. Tumsl
npoOieHus. JleTepMHUHMpPOBaHHOE M HEJIEPMHUHUPOBAHHOE [pobieHue. briacTtymna, Tumel GimacTyi.
OcoOeHHOCTH JpOOJIeHUS MIIEKOITUTAIOLIUX. 3apO/IbIIIEBbIE TUCTKHU (TacTPyJIsALus). 3aKiaJKa OpraHOB
M TKaHEH W3 3apOoJbIIIEBBIX JMCTKOB. B3auMHOE BIMSHME YacTeW pa3BHUBAIOIIErOCS 3apoAblIIa
(oMOpuOHaNbHAsT UHAYKLKA). 3akiajka IJIaHa CTPOCHHS KUBOTHOTO KakK pe3yibTaT HMepapXUUYECKUX
B3aUMOJICHCTBUI TeHOB. BiusiHue Ha SMOpHOHAIBHOE PAa3BUTHE PA3IMUHBIX (PAKTOPOB OKpYXKarolei
Cpenpbl.

Poct u pa3zButue xuBOTHBIX. [locTamMOproHanbHei nepuoa. IIpsiMoe u HempsiMoe pa3BUTHE.
Pa3Butne ¢ metamopdo3oM y 0€CrI03BOHOUHBIX M MIO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHue
IPSIMOTO U HETIPSIMOTO Pa3BUTHS, X PACIPOCTPAaHEHUE B MPUPOAE. TUIIBI poCcTa )KUBOTHBIX. DAKTOPBI
PEryJliyd pocTa XUBOTHBIX U yesoBeka. CTaguu MOCTAIMOPUOHAIBHOIO PA3BUTHUS Y KUBOTHBIX U
yesoBeka. [lepno/ipl oHTOoreHesa yenoneka. CTapeHue U CMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

Pa3smHoxkeHnune u pa3ButHe pacteHuid. 'ametodur u cnopodurt. Meiio3 B )KMU3HEHHOM ITHKIIE
pacrenuii. O6pazoBaHue crop B mporecce Meiloza. ['amerorenes y pacrenuii. OmiaoqoTBopeHHe U
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pa3sBUTHE PACTUTENIBHBIX OpPraHU3MOB. /[IBOMHOE OIIONOTBOPEHHE Yy LBETKOBBIX PACTCHMM.
OO6pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBI PETyJIsLUN OHTOTE€HE3a Y PACTCHUH U )KUBOTHBIX.

JeMoncTpanuu

[Toptpetsr: C.I'. Hapamwun, X. [lIneman.

Tabmuuper m cxemel: «BereratuBHOE pa3MHOXKEHHE», «TUIbl OECHoNoro pasMHOKECHHUS,
«Pa3sMHOXXEHHE XJIaMHIOMOHaIb», «Pa3MHOKeHue 3BIIIeHBI», «Pa3MHOXEeHHE Tuapb», «Meiosy,
«Xpomocombl», «l'amerorenes», «CTpoeHHME SHWLEKIETKH U crepMaro3onsia», «OCHOBHBIE CTaauu
OoHTOreHesa», «lIpsmoe m HenpsMoe pasBuTue», «PazBuTHe MalCKOro Kykay», «Pa3sBuTue capaHum»,
«PasBuTne IArymkn», «/IBOHHOE OIUIONOTBOPEHHE Yy IBETKOBBIX pacTeHUui», «CTpOocHHE CEMSH
OJHOJOJIBHBIX M JABYIOJIBHBIX PacTeHU», «KM3HEHHBIM LMK MOPCKOW KamycTbl», <«OKHM3HEHHBIN
LUKJI MXa», «KU3HEHHBIN IUKII MAlOPOTHUKA», « KU3HEHHBIN LUK COCHBD).

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENaparbl SULEKICTOK M CIepMaTO30HIIOB,
Mozenb «LIuKi1 pasBUTHA JIATYHIKIY.

JlaboparopHasi  pabora  «M3yueHWE CTPOCHHS  TIOJOBBIX  KJIETOK HAa  TOTOBBIX
MUKpOIIpenaparax».

[Ipaktuyeckas pabora «BbIsiBIeHHE TMPU3HAKOB CXOJACTBA 3apOJBIIIECH MO3BOHOYHBIX
KUBOTHBIX».

JlaGoparopHas paboTta «CTpoeHHe OPraHOB Pa3MHOKEHHUS BBICIIMX PACTCHUII.

11. I'enemuxa — HayKa 0 HACIEOCMEEHHOCIMU U U3MEHUUEOCIU OP2AHUZMOE

HcTopus ctaHOBIIEHUS U pa3BUTHS FeHETUKU Kak Hayku. Pabotel I'. Menpnens, I'. ne ®pusa, T.
Moprana. Ponb oTeuecTBeHHBIX Y4€HBIX B pazButuu reHetuku. Padorsr H.K. Kombmosa, H.U.
Basunosa, A.H. benoszepckoro, I'.J1. Kapneuenko, }F0.A. @ununuenko, H.B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKUE TIOHATUSA U CUMBOJIBL. | OMOJIOrMYHBIE XPOMOCOMBI, AJUIEJIBHBIE TEHBI,
aJIbTECPHATUBHBIE IIPU3HAKM, JOMHMHAHTHBIM M PELIECCUBHBIM IIPU3HAK, T'OMO3MI0OTa, I'€TEPO3HUIOTa,
qyucTas JUHUA, THOPHUJIbL, T€HOTHUN, (eHOTHN. OCHOBHbIE METOJAbl '€HETUKU: TMOPHUI0JIOTHYECKUH,
LUATOJIOTMYECKUI, MOJIEKYJIIPHO-TEHETUYECKHM.

JlemoHcTpamuu

[loprpersr: I'. Mennens, I'. le ®pus, T. Mopran, H.K. Konsros, H.W. Basuios, A.H.
benozepckuit, I'./]. Kapnieuenxo, FO.A. @ununyenko, H.B. Tumodees-PecoBckuii.

TaOnuis! u cxembl: «MeTobl TEHETUKHNY, «CXEMBbl CKpELIUBaHUS.

JlaGoparopHas paboTa «J{po3oduia kak 00BEKT FeHETUUECKUX UCCIIETOBAHUI.

12. 3akonomeprnocmu nHacnedcmeeHHOCmu

Monorubpunnoe ckpemuBanue. IlepBoiii 3akoH MeHens — 3aK0H €AMHO00pa3usi THOpUIOB
nepBoro mnokoJieHus. [IpaBuino nomuHupoBaHus. BTopoill 3akoH MeHnens — 3aKOH paclleIUICHUS
npu3HaKoB. [{uTomornueckue 0CHOBEI MOHOTHOPUAHOTO CKpeIMBaHus. [ UmoTe3a YuCTOTHI ramer.

AHanmusupyromee ckpemmBanue. [IpomexxyTouHslld XapakTep HacienoBaHus. PacmieruieHue
IIPU3HAKOB IPU HEMIOJHOM JOMUHUPOBAHUU.

Jurubpuanoe ckpenmBanue. Tperuil 3akoH MeHzenss — 3aKOH HE3aBUCHMOTO HACJICIOBAHUS
npu3HaKoB. [{uTonornueckue OCHOBBI TUTHOPUAHOTO CKPEIIUBaHUS.

CuemienHoe HacnenoBaHue mnpus3HakoB. Paborer T. Moprana. CuersieHHOE HacielIOBaHHE
TE€HOB, HAPYLICHHUE CLECIUICHUS MEXAY TeHaMu. XpOMOCOMHAsi TEOpUs HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBI MEXaHHU3M OIpeNeieHHs] Moja. AYTOCOMBI U IOJIOBBIE
XPOMOCOMBI. ['oMOramMeTHBIN U reTeporaMeTHbIi noi. I'eHeTndyeckas CTpyKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CHEIJIEHHBIX € ITOJIOM.

I'enotunn kak nenoctHas cucrema. [lielorponuss — MHOXKECTBEHHOE [JEHUCTBHE TIEHa.
MHOKeCTBEHHbII ajuienu3M. B3auMoaelcTBue HeauiedbHbIX T€HOB. KOMITTIEMEHTapHOCTh. DNUCTA3.
ITonumepust.

['eHeTMdeckuii KOHTPOJb pa3BUTHS PpPACTEHUM, JKUBOTHBIX M YEJIOBEKa, a TakKke
(U3UOTOTHUECKUX TPOLECCOB, MOBEACHUS M KOTHUTHUBHBIX (yHKIMHA. ['eHeTHueckue MexaHU3MbI
CUMOMOTeHe3a, MEXaHHU3Mbl B3aUMOJEHCTBUS «XO3SMH — Mapa3uT» M «XO3IUH — MHKPOOHOMY.
['eneTnueckue acreKkThl KOHTPOJISA U U3MEHEHHs HACIEeICTBEHHON MH(OPMAIK B IOKOJIEHUSIX KJIETOK
Y OpPraHU3MOB.

JlemMoHcTpanuu
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[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuuer u cxemsl: «llepBeiii u BTOpOil 3akoHBl Mennens», «Tperuit 3akoH MeHaens»,
«AHanmusupymolee CkpemuBaHue», «Hemonnoe nomuHupoBaHue», «CLelIEHHOE HACIeoOBAHNE
NPU3HAKOB y npo3odmiiely, «l'eHetnka monay, «Kapuorum yenmoBeka», «KapuoTum Ipo3opuiibny,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajlienn3M», «B3anMoneincTere reHoB.

Ob6opynoBanue: MoAeNnb Uil AEMOHCTPAlMM 3aKOHOB €IUHOOOpa3usi TMOPHUIOB MEPBOTO
IIOKOJICHUSI M PACUICIUICHUs IIPU3HAKOB, MOJENb [UId JAEMOHCTPAllMM 3aKOHA HE3aBHUCHUMOIO
HaCJIEJOBaHMsI TPU3HAKOB, MOJENb JUIsl JEMOHCTPALMU CLEIUIEHHOIO HAaclelOBaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompenapar: «/po3opunar.

IIpaktuyeckas pabora «M3ydyeHue pe3ysiabTaTOB MOHOTMOPHIHOIO  CKpPELIMBAHUSA Y
JIPO30(OUITBD».

IIpakTuyeckas pabora «3ydyeHue pe3yapTaToB AUTHOPUIHOIO CKPELIUBAHUSA Y APO30(DUIBI».
13. 3akonomepnocmu usmeHuuU8oCmMU

B3aumopneiictBue reHoruna M cpeabl npu  (GopMUpOBaHMM (peHoTHna. [3MeHunBOCTh
npu3HakoB. KauecTBEHHbIE U KOJIMYECTBEHHbIE IPU3HAKU. BUbl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U
HaCJICCTBCHHAs.

MoaudukanoHHas W3MEHYMBOCTh. Poib cpensl B (GOpMHpPOBAaHHM MOAM(PUKAIMOHHOM
u3MeHunBocTd. Hopma peaknuu npusHaka. BapuannonHbli psii v BapuanuoHHass kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enotunuueckass u3MeH4YMBOCTh. (CBOWMCTBA TI'E€HOTUIIMYECKOM M3MEHYMBOCTH. Bunel
TeHOTHINYECKON H3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaI[HOHHASL.

KomOuHaThBHas M3MEHYMBOCTb. MeHO3 M TMOJOBOW Mpolecc — OCHOBa KOMOMHAaTHUBHOM
U3MEHYMBOCTU. Poib KOMOWHATHBHON M3MEHYMBOCTH B CO3JAaHWM T'€HETHYECKOTO pPa3sHOOOpasus B
peenax OHOro BUAA.

MyrtannoHHass M3MEHYMBOCTb. Bujabl MyTanuili: reHHblE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTanHble M HMHIYLUMpPOBaHHbIE MyTauuu. SnepHele W IUTOIUIA3MaTHYECKHE MYyTalUH.
ComaTnueckue U 1osoBble MyTanuu. [IpuyrHbl BO3HUKHOBEHUSI MyTauuid. MyTrareHsl U uX BIIMSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO Ipolecca. 3aKOH TIOMOJIOIMYECKHX psIOB B
HacseacTBeHHoU n3mMenunBocty (H.M. BasuiioB). BHesinepHast ©13MEHYMBOCTD U HACIIEACTBEHHOCTD.

OnureHeTMka M SIUTEHOMHUKA, PpOJIb SMMICHETHYECKUX (AaKTOPOB B HACIEAOBAaHUM MU
M3MEHYMBOCTU (DEHOTUIUYECKUX NPU3HAKOB Y OPraHU3MOB.

JleMoHCcTpanuu

IToprpersr: I'. ne ®pus, B. Moranucen, H.M. BaBunos.

Tabmuuet u  cxembl: «Buasl wu3MeHUMBOCTH», «MoIu(pUKAMOHHAs H3MEHYUBOCTbHY,
«KomOnHaTUBHAsT M3MEHUYMBOCTHY», «Meto3y, «OmnogoTBopeHue», «l eHernueckue 3a00JIEBaHUS
yesnoBekay, « Buasl myraruin.

O6opynoBaHue: KUBble U repOapHble SK3EMIUISIpbl KOMHATHBIX PpAacTeHHM, pPHUCYHKHU
(poTorpadun) KUBOTHBIX C pa3TUUHBIMU BHUIaMU U3MEHYHBOCTH.

JlaGoparopHas pabota «MccnenoBanue 3akOHOMEPHOCTEN MOAMPUKATMOHHON HU3MEHUUBOCTH.
ITocTpoeHne BapallMOHHOTO psifia U BApUALIMOHHOW KPUBOI.

[Ipaktrueckas padota «MyTanuu y 1po30¢uisl (Ha TOTOBBIX MUKpOIIpEriapaTax ).

14. I'enemuxa uenosexa

Kapuotun yenoseka. MexxayHapoHasi mporpamma HMccie10BaHusl TeHoMa yenoBeka. MeTo bl
U3y4EHHs TEHETUKH YeJIOBEeKa: TeHeaIoTHYeCKUi, OIM3HEIOBbIH, IUTOr€HETHUECKUH, MOMYIISIIIMOHHO-
CTaTUCTUYECKHH, MOJIEKYJIIPHO-TE€HETUYECKUIA. CoBpemMeHHOE omnpezaeieHue TE€HOTHIIA:
MIOJIHOTEHOMHOE CEKBEHMpPOBAaHHWE, T€HOTUIIMPOBAHME, B TOM uucie c nomombto III[P-ananuza.
HacnenctBennsie 3a0osieBaHus yenoBeka. ['eHHbIE M XpOMOCOMHBIE OOJE€3HU 4denoBeka. bonesnu c
HACJIEACTBEHHON IMPEAPACIOI0KEHHOCThIO0. 3HAaU€HNE MEAUIIMHCKON N€HETUKH B MPEJOTBPAIIEHUN U
JICYEHUN TEeHETUYeCKuX 3aboieBaHHMi uenoBeka. MeauKo-reHeTH4YecKoe KOHCYJIbTHPOBaHUE.
CrBonoBble KieTkH. [IoHSITHE «TeHEeTHYEeCKOro Ipy3a». ITHUECKUE aCleKThl UCCIEI0BaHUN B 00JIaCTH
pPEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTopbl MOBBIIIEHHOW YYBCTBUTEIBHOCTH 4YeNOBeKa K (U3MUYECKOMY H
XUMHUYECKOMY 3arpsi3HEHUIO0 OKpYKarollel cpenpl. ['eHeTndeckas npeapacnoioKeHHOCTh YeJI0BeKa K
NATOJIOTUSIM.
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JleMOoHCTpaun

Tabmumer u cxembl: «Kapuotum uyenoBeka», «MeTOapl W3YYEHHS TEHETHKH YETOBEKa,
«["eneTnyeckue 3a007€BaHNS YCTIOBEKAY.

[IpakTuueckas pabora «CocTaBiICHHE U aHAIHU3 POJIOCIIOBHOW.

15. Cenexyusa opzanuzmos

JloMecTukanus 1 cesekius. 3apoxkaeHue cesekuu 1 fomectukanuu. Yuenue H. M. BaBunosa
o lleHTpax MpPOMCXOXIEHUS M MHOTOOOpasus KyJIbTYpHBIX pacTeHHH. Poiib cenekiuu B CO3MaHUH
COPTOB pacTeHUW M MOpoJ KUBOTHBIX. CopT, mopoja, IITaMM. 3aKOH TOMOJIOTHYECKHUX PSZIOB B
HacjeacTBeHHOM n3MeHnunBoctd H.M. BaBuiioBa, ero 3HaueHue 1151 CEICKIIMOHHON paOOTHI.

Meroapl ceneKIMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM M HWHIAMBHAYATbHBIH.
Oranbl KOMOWHAIIMOHHOW celekuuu. VcmblTanue mpou3BoauTenei mo moromMcTBy. Otbop 1o
TEHOTHIY C TIOMOIIBIO OIICHKH (PEHOTHIA MOTOMCTBA M OTOOP IO TEHOTHUITY C IOMOIIBIO aHaln3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METO/1 CEJICKIIMOHHOM padoThl. PananinoHHbBIN 1 XUMUYECKUN
MyTareHe3 Kak UCTOYHUK MYTalUid Yy KYJIbTYpHBIX (opM opraHu3moB. Vcmonb30BaHHE T€HOMHOTO
penakTupoBaHUs U MeToJoB pekoMOMHaHTHBIX JIHK nns momyuenuss mcxomHoro marepuana aiis
CEJICKLIUH.

[lonydyenue  monmuruiouzoB.  BuyTpuBumoBas  ruOpuausauus.  bauzkoponacTBeHHOE
CKpeIMBaHKe, WK WHOpUAWHT. HepolcTBeHHOE CKpelmMBaHue, WiH ayTOpuauHr. ['erepo3uc u ero
npuuuHbl. Mcnons3oBanue rerepo3uca B cenekuuu. Otnanénnas rubpuausanusa. [Ipeomonenue
Oecruiousi MEXBHUIOBBIX THOPHAOB. JlOCTHMXKEHUS CEJIEKIIMUM PACTEHUHW M KUBOTHBIX. «3enéHas
PEBOIOLIUS.

CoxpaHeHHe U U3y4eHUE TeHETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX JTUKHUX POAUYEH
JUTSL CO3/IaHUSI HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3SHCTBEHHBIX KYNIbTyp. M3yueHnue, coxpaHeHue u
YIPaBJICHUE TeHETHUECKUMHU PECYPCAMU CEITbCKOXO3SIMCTBEHHBIX U MPOMBICIIOBBIX JKUBOTHBIX B LEJISX
VIIYUIIEHUs] CYIIECTBYIOIIMX W CO3/aHUS HOBBIX MOPOJ, JIMHMUM M KPOCCOB, B TOM 4YHUCIE C
MIPUMEHEHUEM COBPEMEHHBIX METO/IOB HAYYHBIX HMCCIEAOBAHUM, MEPENOBBIX UACH M MEPCHEKTUBHBIX
TEXHOJIOTHHM.

JeMoHcTpannun

[Hoptpers: H.M. BaBunos, M.B. Muuypun, I'.J[. Kapneuenko, IL.II. Jlykesauenko, b. JL.
Acraypos, H.bopinoyr, /I.K.benses.

Tabmumel u cxembl: «LIeHTPBI TPOUCXOXKACHUS U MHOT000pa3us KyJIbTYpPHBIX PACTEHUI»,
«3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEACTBEHHONW W3MEHYUBOCTHY, «METOABl CEIECKIIUN»,
«Otnanénnas rubpuanszanusy, «MyTareHes3y.

JlaGoparopHas pabota «M3ydeHue cOpTOB KyJbTYpHBIX pAacTeHUH W TOpPOJ JOMAILIHUX
JKUBOTHBIX.

JlaGoparopHas pabota «/3yueHne MeTo 0B CEIEKLUN PACTEHUI.

ITpakTuyeckas paborta «IIpuBUBKa pacTeHUII».

Okckypcusi «OCHOBHBIE METOABI W JOCTIKEHMSI CEJIEKIIMUM PACTEHHH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIA YYacTOK, B TEIUIMYHOE
X035HCTBO, B JAOOPATOPUIO arpOYHHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

16. Buomexnonocus u cunmemuueckas OU0102Us

OOBEKTHI, HCIMONb3yeMble B OHMOTEXHOJIOTMH, — KIETOYHbIE M TKAHEBBIE KYJIbTYpHI,
MUKPOOPTaHU3MBI, UX XapaKTepUCTHKA. TpaJullnoHHas OMOTEXHOJOTHUs: XjeOorneueHue, MmoiaydeHmue
KHCJIOMOJIOYHBIX MPOAYKTOB, BUHOJICIIHE. MuxpoOnoIoruaecKuit CHHTE3. OOBEKTHI

MHUKPOOHOIOTHYEeCKUX TexHOonoruil. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

Coznanue TEXHOJIOTHI U MHCTPYMEHTOB LI€JICHANPABICHHOIO U3MEHEHUS! U KOHCTPYHPOBaHUS
TE€HOMOB C LI€JIbIO ITOJIyYE€HHUsI OPTaHU3MOB U MX KOMIIOHEHTOB, COJEpIKAIMX HE BCTPEUArOLINECs B
npupoie OMOCUHTETUYECKHUE MTYTH.

Knerounas wumxeHepus. MeToapl KyJIbTypbl KJIETOK M TKaHEW pPAcTEHUH M JKUBOTHBIX.
KpuobGanku. Comartuueckass rubpuauzanus W comaTuyeckuid smOpuorenes. Mcmonb3oBaHue
ralyiouioB B cenekuuu pacteHuil. [lonydeHne MOHOKIOHANBbHBIX aHTHUTEN. Vcnonb3oBaHue
MOHOKJIOHAJIBHBIX W IIOJHUKIIOHAJIBHBIX AaHTHUTEII B MCIAUIIUHE. I/ICKyCCTBeHHOG OIINIOAOTBOPCHUC.
PexkoHcTpykuus SMIEKIETOK M KIOHMPOBAHHWE JKUBOTHBIX. METOJ TpaHCIIAaHTALMM sIEp KIETOK.
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TexHomornn  O374OpPOBJIEHMS,  KYJIbTUBHUPOBAHHMS U MHUKPOKJIOHAJIBHOIO  PAa3MHOXKECHMS
CEIBbCKOXO035UCTBEHHBIX KYJIBTYP.

XpoMOCOMHAasi W TeHHasi HMHXeHepusa. VICKycCTBEHHBIM CHHTE3 T'€Ha U KOHCTPYHMPOBAHHUE
pexomOuHanTHEIX JIHK. Co3naHue TpaHCreHHBIX OpraHu3MoB. JlOCTHXKEHHS W IEPCIEKTUBBI
XPOMOCOMHOM U T€HHON MHKEHEPHH. DKOJIOTUYECKUE U STUUECKHE MPOOIeMbl T€HHON HHKEHEPUH.

Menunuackue OuorexHonoruu. lloctreHoMHass mudposas memuiuHa. [1LP-muarnocTuka.
MeTa0osioMHBIN aHAJINU3, TCHOUEHTPUYECKUI aHaIU3 MPOTEOMa YeJIOBEeKa JJIsl OLIEHKH COCTOSIHUS €ro
310poBbs. Mcronb30BaHHE CTBOJIOBBIX KJIETOK. TapreTHast Tepamusi paka. 3D-OuowmkeHepws st
pa3paboTku (yHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3/aHUs KOMIUIEKCHBIX TKaHEU
COUYETAaHHEM TEXHOJIOTMIA TPEXMEPHOro OHONMpPUHTUHra W ckapdoiauHra s pelieHus 3aaad
MEPCOHAJIM3UPOBAHHON MEIUIIMHBI.

CozaHue BEKTOPHBIX BakKIMH C ILENbl0 oOOecreueHuss KOMOMHMPOBAHHOW 3allUThI OT
Bo30yauteneit OPBU, ycraHOBiIeHHE MOJEKYISPHBIX MeEXaHU3MOB (QyHKunonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETIOBEKA U JKUBOTHBIX.

JeMoHcTpaimu

Tabmumsl u cxembl: «Vcnoip30BaHNE MUKPOOPTAaHU3MOB B MPOMBIIUIEHHOM IPOU3BOJCTBEY,
«Kiterounas uHxeHepus», «l 'eHHast UHKEHEPUS».

JlaGoparopHas pabota «/3yuenne 00bEKTOB OMOTEXHOIOTUIY.

[Ipaktuueckas padota «IlomyueHre MOJTOYHOKUCIBIX MTPOTYKTOBY.

Okckypeusi «bHOTEXHONOTHsT — BaKHEWIash MPOM3BOAMTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 kiace
(136 uacos)

1. 3apoostcoenue u pazeumue 360110UYUOHHBIX NPEOCMABNEHUIL 6 OUONOZUU

OpomonmonHas teopust Y. Jlapsuna. [Ipeanoceliku BO3HUKHOBEHHUS AapBUHM3Ma. JKu3Hb U
Hay4Has JaearesnbHocTs Y. [[apBuHa.

JIBrokymiye cuiibl 3BOJOLMU BUAOB 10 Y. JlapBuHY (BbICOKasi MHTEHCUBHOCTh Pa3MHOXKEHHUS
OpPraHM3MOB, HACJEJICTBEHHas M3MEHYMBOCTb, OOpbOa 3a CyIIECTBOBaHME, €CTECTBEHHBIH U
MCKYCCTBEHHBIN O0TOOD).

Odopmnenne cunterndeckoil teopun sBomouuu (CTI). HelfTpanbHas Teopus 3BOJIOLMH.
CoBpemeHHasl HBOJIIOLIMOHHAS OHoJorus. 3HAUY€HUE DSBOJIOINUOHHON Teopuud B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOW KapTHUHBI MUDA.

JlemoHCcTpanuu

[Hoptpetsr: Apucrorens, K. Jlunnent, K.b. Jlamapk, 3.0K. Cent-Unep, XK. Kiosse, Y. JlapBuH,
C.C. Yersepukos, .. llImansraysen, x. Xonnaein, JI.K. benses.

Tabnuue! u cxemsl: «Cuctema xuBoit npupoas! (o K.JIunuew)», «JlecTHuIa )KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHusMm QGOpPMHUPOBAHUS TPHUCIIOCOOIEHUNH Yy PACTEHHH U KUBOTHBIX (110
Jlamapky)», «Kapra-cxema mapuipyrta nyremectsusa Y. Hapsunay», «Haxoaku Y. dapBuna», «PopMsl
00prOBI 3a cymiectBoBaHMe», «I[lopoasl romydei», «MHorooOpasue KyiabTYpHBIX (DOpPM KamycThb»,
«[Toposibl TOMaIIHKUX >KUBOTHBIX», «Cxema oOpa3zoBaHMs HOBBIX BHJOB (o Y.[lapBuny)», «Cxema
COOTHOILLIEHUS JIBWKYLIUX CHJI 3BOJIOUUN», «OCHOBHBIE TMOJOXEHUS CHHTETHYECKONM Teopuu
IBOJIFOLIUN.

2. Mukpoaseonwyus u eé pezyiomamal

[lonmynsamuss kak »daeMeHTapHas eAWHMIA dBOMIONUM. COBpEMEHHBIE METOIbl OLEHKH
TEHETUYECKOTO Pa3HOO0Opa3us M CTPYKTYpbl momyisiiuil. V3meHeHue reHooHIa MOMyNALHUU Kak
AJIIEMEHTAapHOE HBOJIIOIIMOHHOE SBJIEHHE. 3aKOH TIeHeTHueckoro pasHoBecus Jx. Xapau, B.
Baitabepra.

OneMeHTapHble  (DAKTOPbl  (ABIKYILIME CHJIBI) 3BOMIONMHA. MyTalMOHHBIA  TpolLecc.
Komb6unaruBHass u3MeHYMBOCTb. J[peil) reHoB — cilydaiiHble HEHANpaBJIEHHbIE U3MEHEHHUS YacTOT
aeneit B momymauusax. O¢¢ekt ocHoBarens. OD¢pdexkr OyThUIoYHOro ropiubimka. CHUXEHUe
TEHETUYECKOTO pa3HoOoOpa3us: mpuuuHbl U cieActBus. llposBiaenue sddexra apeiida reHoB B
OONMBIIMX M MaJbIX [OMymAuMsAxX. Murpamuu. M3onsamus nomynsmuii:  reorpaduueckas
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(mpocTpaHCcTBEHHAas ), Oroornueckas (pEenpoIyKTUBHA ).

EcrecTBeHHBII 0TOOp — HampaBisAoUMid GakTop 3Bomounnd. POpMBI €CTECTBEHHOTO 0TOOpa:
JBIDKYIINHM, CTaOMIIM3UPYIOMINNA, pa3pbiBatomuii (1u3pynTuBHbBIN). [TonoBoi or6op. Bo3HukHOBEHHE
Y 3BOJIIOLIUS COLIMATILHOTO MTOBEACHUS ’KUBOTHBIX.

[IpucnocoOneHHOCT,  OpPraHW3MOB KakK  pe3yJlbTaT MHUKPOAIBOJIOUUU. BoO3HUKHOBEHHE
npucnocoOiaeHnit y opraHu3zMoB. ApomMopdo3bl u uanoanantTauuu. lIpuMepsl mpucnocoOneHuit y
OpPraHU3MOB: Mop(oioruyeckue, dbuznonoruyeckue, OMOXMMHYECKUE, MOBE/ICHYECKUE.
OTHOCHUTEIBHOCTH MPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CcTpykTypa. BumooOpazoBaHue Kak pe3yiabTaT MHKPOIBOJIOLMH.
Wzomsmust  —  ximroueBod  pakTop BupooOpazoBanus. Ilytm u  cmocoObl  BuAo0Opa3oBaHUS:
ajsionaTpuieckoe  (reorpaduueckoe),  CUMIATPUUECKOE  (IKOJOTMYECKOE),  «MTHOBEHHOE»
(monummonan3anus, rudpuauzanus). JIuTenbHOCTh SBONIOIMOHHBIX POIECCOB.

MexaHu3mbl (OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO00Opa3usl.

Ponp  sBonronmoHHO  Ouonormu B pa3paboOTKe HAyyHbIX METOJIOB  COXPaHEHHUSA
O0uopazHooOpazus. MHUKpPOIBOJIIOLMS ¥ KOIBOJIOIMS MApa3sUTOB M HUX X035€B. MeXaHH3MbI
bopMHUpPOBaHKS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JeMoncTpanuu

[Hoptpetsr: C.C. UerBepukos, J. Maiip.

Tabmuipl u cxembl: «MyTalMoOHHAas W3MEHYMBOCTHY», «llomynsuuoHHas CTpyKTypa BuUIa»,
«Cxema mposiBieHHs 3aKkoHa Xapau—BaitHOepra», «/[BuKyiine cUiibl 3BOIIOLUNY, «IDKOIOTUYECKAs
M30JISILMSL TOMYJISIUM ceBaHCKOU ¢openn», «I'eorpaduyeckas U30sLUs JTUCTBEHHULIBI CUOUPCKON 1
JUCTBEHHHIIBI JaypcKoi», «llomynsnnoHHbIe BOJIHBI YHCIEHHOCTH XMIIHUKOB M KepTB», «Cxema
NeHCTBUSL €CTeCTBEHHOro oTOopay, «®Popmbl O0OprOBI 3a cymiecTBOBaHHE», «HIyCcTpHaIbHBIN
MEJTaHU3M, «KuBble  HCKOIMaeMbiey, «[lokpoBUTENBCTBEHHAs! ~ OKpacka  >KMBOTHBIX»,
«[Ipenynpexaroniasi OKpacka *XUBOTHbIX», «Dusnonornyeckue aganrauuny», «llpucnocodieHHOCTH
OpraHU3MOB U €€ OTHOCUTENBbHOCTHY, «Kputepuu Buna», «Bunsl-nBoitHukn», «CTpyKTypa BUIa B
npupoze», «CrocoOsl BuaooOpa3oBanus», «l eorpadpuyeckoe BumooOpa3oBaHue TPEX BHUIOB
JaHAbIIeH», «OKOJIOorhYeckoe BUA00Opa3oBaHUE BUIOB CHHHUI, «llomumionasl pacTeHuin»,
«KamyctHo-peneynsIii ruOpu.

Ob6opynoBanue: repOapuu pacTeHUM, KOJJIEKIMU HACEKOMBIX, uUydeja NOTHI[ U 3Bepell ¢
npUMEpaMu PAa3JIMYHBIX MPHUCIIOCOOICHNH, Yydena MTUIl U 3Bepeil pa3HbIX BUAOB, Tepbapuu pacTeHU N
OJIM3KHUX BHJIOB, 00Pa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlaGoparopHas paboTa «BpIsiBlIeHHE N3MEHUYUBOCTH y 0COOEH OJTHOTO BHIA».

JlaGopatopHas  pabora  «llpucnocoOneHuss  OpraHu3MoB U HMX  OTHOCUTEIIbHAs
1EJIECO00PA3HOCTHY.

JlaGoparopHas pabota «CpaBHEHHE BHJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

3. Makpoeontoyusn u eé pe3yiomamaol

Metoapl u3ydeHuss Makpol’BOJOLMH. [lameoHTONOrMUECKnEe METOABI HU3YUYEHMsSI IBOJIIOLMM.
[TepexonHble GopMBI U PUIIOTEHETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpagudeckue MeTo bl M3ydeHus 3Bostolnu. CpaBHeHue (Iopbl U (hayHbl MATEPUKOB U
ocTpoBOB. buoreorpaduueckue oomactu 3emian. BUIbI-9HIEMUKU U PETUKTHI.

OMOpHOJIOTHYECKHE U  CPaBHUTEIbHO-MOP(OIOTHYECKHE METO/bl H3YYEHHUs] 3SBOJIOLUH.
['eHeTnyeckue MeXaHU3Mbl HBOJIIOIIMM OHTOI€HE3a U TIOSBJIEHUS DSBOJIOLMOHHBIX HOBILIECTB.
['omosornyHbple ¥ aHANOTMYHbIE OpraHbl. PyauMeHTapHbIE OpraHbl M aTaBU3MbL. MOJEKyJISIpHO-
reHeTUYecKrue, OMOXMMUYECKHE W MaTeMaTU4YeCKHWe METOAbl M3ydeHHUs 3BOIIOIUHU. ['oMosornyHbie
reHbl. COBpeMeHHbIE METO/IbI TOCTPOCHUS (PUITOT€HETHUECKUX JIEPEBBEB.

XPOMOCOMHBIE MYTAI[{ U IBOJIIOIHS TEHOMOB.

OO6ure 3akoHOMEepHOCTH (TpaBuiia) »Bostonu. [IpuHuun cmens! ¢pyHkuuid. HeoGpaTumocTsb
ABOJIIOLIMU. AaNTUBHAA paauanusa. HepaBHOMEPHOCTh TEMITOB HBOJIOLINH.

JleMoHCTpanuu

[Toptpetsr: K.M. Bap, A.O. Koanesckuit, ®. Mromiep, O. ['ekkens.

Tabmuupel u cxembl: «DPUIOTEHETUYECKUN PAI JIOMIann», «ApPXEOoNTepuKc», «3Bepo3yOble
amepb», «Crerouedansl», «Punno@urs», «CeMeHHbIE ManopoTHUKNY, «buoreorpaduueckre 30HbI
3emin», «/peiidp koHTHHEHTOB», «PemukThl», «HauanbHble cTaguu >MOPHOHAIBHOTO Pa3BUTHS
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ITO3BOHOYHBIX )KMBOTHBIX», «I OMOJIOTMYHBIE U AHAJIOTUYHBIE OpraHbly, «PyauMeHThI», «ATaBU3MBIY,
«XpOMOCOMHBIE Ha0OpHI YeNOBEKa M IHIMMIIaH3e», «[JlaBHBIE HampaBlIeHUS 3BOMIOLUNY, «O0IuMe
3aKOHOMEPHOCTH HBOJIFOLIUN».

Ob6opynoBanue: KOJUIEKIIUU, TrepOapuu, MyJISDKA UCKOMIAEMBIX OCTATKOB OPTaHU3MOB, MYJISKH
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTABU3MOB, KOJJICKIIMM HACEKOMBIX.

4. Ilpoucxostcoenue u pazsumue HcuzHu Ha 3emie

Hayunble runotessl IpoOMCX0XKACHUS KU3HU Ha 3emie. AGuoreHe3 u nancnepmus. Jlonayunsie
IPEJCTaBICHUST O 3apOKICHUM KU3HU (KpealuoHMU3M). ['mnore3a MOCTOSHHOTO CamMo3apOKJICHUs
JKU3HU U €€ onpoBepkenue onbitamu @. Penu, JI. Cnamnannanu, JI. [Tactepa. [IpoucxoxaeHue xu3Hu
U acTpoOUOJIOTHSL.

OcHoBHbIE 3Talbl HeOpraHWuueckod s3Boitonuu. [lnanerapHas (reojormyeckasl) 3BOJIIOLMSL.
XuMuyeckasi 3BOIIONUS. AOUOTEHHBI CUHTE3 OPraHU4YeCcKUX BellecTB U3 Heopranuyeckux. Omsit C.
Mumnepa u I'. FOpu. ObpaszoBanue mosmMepoB u3 MoHoMmepoB. KoarepBatHas rumote3a A. U.
Onapuna, rumnote3a mnepBuvyHoro OynboHa Jx. XomnaeiHa, reHeTudeckas rumore3a I'. Mémrepa.
Pubosumer (T. Yek) um rumoresa «vupa PHK» VY. T'mnbepra. ®@opmupoBanme MeMOpaH U
BO3HUKHOBEHHUE ITPOTOKJIETKH.

Hcropus 3emnu u Metopl e€ uzyueHus. Mickonaemble opraHndeckue ocTaTKu. I'eoXpoHonorus
u e€¢ Mmeronbl. OTHOCHTENbHAS M a0COMIOTHAS TeoXpoHosorus. ['eoxpoHonoruyeckas mIKamza: S0HBI,
3pbI, IEPUOJIBL, FTIOXH.

HavanbHple 3Tambel opraHmdeckoil sBoiouuu. llosiBaeHuMe u 3BoNIOLKS NEPBBIX KIETOK.
Opomonuss  Merabonmsma. Bo3HukHOBeHHME TepBBIX dKocucTeM. CoOBpeMeHHBIE MHUKPOOHBIE
OHMOIIEHKU KaK aHAJIOT MepBbIX Ha 3emiie coobmecTB. CTpoMaTonuThl. [IpokapuoThl 1 3yKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOMOreHe3). OBOJIIOLMOHHOE IPOMCXOXKICHUE BUPYCOB.
[IpoucxoxaeHrne MHOTOKJIETOYHBIX OPTaHU3MOB. BO3HUKHOBEHME OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIOLUU BBICHINX pacTeHHil. OcHOBHBIE apoMop(do3bl pacTeHuiil. Beixon
pactenuii Ha cymry. [losiBneHre criOpoBBIX pacTeHUI U 3aBoeBaHUE MU CylIH. CeMEHHbIE pacTeHUsI.
[IpoucxoxaeHne IBETKOBbIX PACTEHUMN.

OcCHOBHBIE TaIbl 3BOJIOLUHN KUBOTHOTO Mupa. OCHOBHBIE apOoMOP(]O3bI )KUBOTHBIX. BeHackas
dayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX THUIOB. llepBbie XOpHOBBIE >KUBOTHBIC.
Kvzep B Bome. DBoOIMS 03BOHOYHBIX. [Iponcxoxacane ampubuii u pentunmii. [IpoucxoxneHue
miekonutaonmx u nrul. IlpuHnun xmouyeBoro apomopgosza. OcBoeHHe OeCHO3BOHOYHBIMH U
MMO3BOHOYHBIMH >KUBOTHBIMU CYIITH.

Pa3BuTHe xu3HM Ha 3emile IO 3paM M NEpUOoJaM: apxeH, MpOTEpO30H, Maneo30M, ME3030M,
KaiiHOo30#. OOmas XapakTepuCTHKa KJIMMara M TeoJIorMueckux mpoueccoB. llosBienne u pacuser
XapakTEepHBIX OPraHU3MOB. YTIiieoOpa3oBaHWE: €ro YCIOBUS M BJIMSHHE Ha Ta30BbIi COCTaB
aTMocChepBhl.

MaccoBble BBIMMpPaHUSI — DJKOJOTMYECKHE KpHU3UCHl Ipouwuioro. IIpuumHel M cienctBus
MaccoBbIX BbIMUpaHUHA. COBpPEMEHHBIN SKOJOTMYECKUIl Kpu3HUC, ero ocobeHHoct. IIpoGnema
coxpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHass cucTeMa oOpraHudyeckoro wmupa. IlpuHnunel knaccudukanuu OpPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JlemoHCTpanuu

[Moptpersr: @. Penu, JI. Cnamnanuanu, JI. Ilactep, U1.M. Meunukos, A.M. Onapun, [[x.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombitTa @. Pegm», «Cxema ombita JI. [lacTepa mo u3ydeHuro
camo3apoxkJeHusi Ku3Hu», «Cxema ombita C. Mumnepa, I'. FOpu», «Otanbl HeopraHMuecKon
IBOJIIOLIMNY, «]'€0XpoHOI0rHUecKas mKanay, «HadanpHple sTansl OpraHM4ecKon IBOIIOLUNY, «Cxema
o0pa3oBaHHs dYKapHOT MyTEM cuMOuoreHesa», «Cucrema >kUBOH MpHUpOnbI», «CTpoeHHE BHpYycay,
«ApoMop¢o3bl  pacTeHHit», «PUHHOOUTBH), «OTHOKIETOUYHbIE BOAOPOCIN», «MHOTOKIETOYHBIE
Boiopociny, «Mxuy», «[lanopoTHukn», «I'onoceMeHHble pacTeHUs», «OpraHbl IIBETKOBBIX PACTEHUI»,
«Cxema  pa3BUTHS  JKMBOTHOTO  MHpa», «Apomopdo3sl  KUBOTHBIX»,  «[Ipocreiimey,
«Kumeuynononoctusie», «llnockue uyepBu», «Unenucronorue», «PbiOb», «3eMHOBOIHBIEY,
«IIpecmbikaromuecs», «lItnusy, «Maekonurarommey, «Pa3BUTHE XKU3HU B apXEUCKOW 3pey,
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«Pa3BuTHE XU3HM B MPOTEPO30MCKOMN 3pe», «Pa3BUTHE KU3HU B MAJICO30MCKOU 3pe», «Pa3Butue
JKU3HH B ME3030HCKOM 3pe», «Pa3BuUTHE XM3HM B KalHO30HCKOM 3pe», «CoBpeMEHHas cucreMa
OpPraHUYECKOTO MUPAY.

Ob6opynoBanue: repOapuu pacTEHUH Pa3ITUYHBIX OTIEJIOB, KOJJICKIIMH HACEKOMBIX, BIIAYKHBIC
IpenapaTsl KUBOTHBIX, PAaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMA WIJIOKOXHMX, CKEJIEThl IT03BOHOYHBIX
JKUBOTHBIX, Uydyelia NTHUILl U 3Bepei, KOJUIEKIMH OKAMEHEJIOCTEH, MOJIE3HBIX HCKOINAEMBIX, MYJISKU
OpPraHMYECKUX OCTATKOB OPTaHU3MOB.

Bupryansnas nabopatopnas padora «MoaenupoBanue onbsitoB Mmniepa—tOpu no nzydeHuto
abMOreHHOI0 CUHTEe3a OPraHUYECKUX COCTUHEHUH B IEPBUUHON aTMOChepey.

JIaGoparopHas paboTa «/3yyeHue u onMcaHue UCKOIaeMbIX OCTAaTKOB JPEBHUX OPIaHU3MOBY.

[IpakTuyeckas padora «M3ydeHue 0COOCHHOCTEN CTPOCHUS PACTCHUN PA3HBIX OTAEIIOBY.

IIpakTruyeckas pabora «M3ydeHue 0COOEHHOCTEN CTPOEHUS TO3BOHOYHBIX )KUBOTHBIX).

5. Ilpoucxooicoenue uenosexka — aHmponozenes

Pa3nens! u 3agaun aHTpOnoaorui. Meroabl aHTPOIIOJIOTHH.

CraHOBJIEHHE TIPEJCTABICHUH O MPOUCXOXKACHUU YEJIOBeKa. PenurnozHsle BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxozcTBO uenoBeka ¢ KUBOTHbIMU. CHcTeMaTHUECKOe IO0JI0KEeHUE yenoBeka. CBUIETENbCTBA
CXO/CTBAa YEJOBEKa C JKMBOTHBIMH: CpPaBHHUTEIbHO-MOP(OIOrHYECKHE, 3IMOPHOIOrHYECKHE,
¢duznonoro-o6MoxuMHUYeCcKre, nopeneHyeckue. OTan4Ms 4eaoBeKa OT JKUBOTHBIX. lIpsaMmoxoxaenue u
KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU CUCTEMBI.

JBwwxkymne cuibl ((pakTopbl) aHTPONOTeHe3a: OmoJorHueckue, couuanbHbie. COOTHOIIEHHE
OMOJIOTMYECKUX U COLUAIBHBIX (PAKTOPOB B aHTPOIIOI'€HE3E.

OcCHOBHBIC CTaAMM AHTPOIOTeHe3a. PaHHME uenoBeKoOOpa3Hbie 00e3bsHBI (ITPOKOHCYIBI) H
paHHUE TMOHTUIbBl — OOIIMEe MPEAKH 4YeI0BEKOOOpa3HbIX 00e3bsSH M JHoACH. ABCTPAJONUTEKH —
JIBYHOTME TMpEaKu JroAcil. YeloBeK yMelblid, IEepBble HW3TOTOBICHHUS Opyauid Tpyaa. Yenosek
OPSAMOXOJALIMNA U MEepBbIN BBIXO JroeH 3a npenensl Adpuku. YenoBek reiaensoeprckuil — oOmumi
IPEIOK HEaHJEPTaIbCKOr0 YEJIOBEKAa M YelOBEKa pa3yMHOro. YenoBeK HEaHJEPTaIbCKUN KaK BH]L
JIOJEH XOJIONHOTO KiauMara. YesoBek pa3yMHBIH COBPEMEHHOIO THUIIA, JEHUCOBCKUHN YENOBEK,
OCBOCHHME KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

DOBOJIIOLIUMSL  COBPEMEHHOI'O 4YeloBeKa. EcTecTBeHHBIH OTOOp B HOMYJSALMIX YellOBEKa.
MyranuoHHblid nporecc U nosmmopdusMm. IlomynsuoHHbIe BOJHBI, Apeiid TeHOB, MUTpALUs U
«3¢ ekt ocHOBATENS» B MOMYIALUAX COBPEMEHHOT'O UeJIOBEKa.

Yenoseueckue packl. llonatue o pace. bonbmme pacel: eBponeoujHas (eBpasuiickas),
aBCTpaJIO-HErpouIHas (PKBaTOpHalibHas), MOHIOJIOUAHAs (a3uMaTcKo-aMepHKaHcKas). Bpems u mytu
paccenieHusi yesoBeka Mo ImiaHere. EauMHCTBO wyenoBedeckux pac. HayuHas HecocTOSTENbHOCTh
pacusma. [IpucrocobneHHOCTh YenoBeKa K pa3HbIM YCJIOBUSAM OKpyJKarolied cpensl. BrnusHue
reorpaguueckoii cpeapbl U apeiida reHoB Ha MOP(OIOTHIO U PUZNOJIOTHIO YEIIOBEKA.

MexXIuCUUIUIMHAPpHbIE  MeTOoAbl B (u3M4Yeckod  (OMONOrMYecKod)  aHTPOIOJIOTHH.
OBOJIOIMOHHASA AHTPOINOJIOTHUS U IMaJ€OAHTPOIIOJIOTHS YEJIOBEUECKUX Mnonyisanuil. buocounansabie
UCCIIEIOBaHMsI IPUPOJIbI yesioBeka. VccnenoBaHue KO3BOMIOIMK OHOJIOTHYECKOTO M COLMAIBHOTO B
YeJI0BEKe.

JlemMoHcTpanuu

[Toprpersr: Y. lapsun, JI. JIuku, S.4. Porunckuii, M.M. I'epacumos.

Tabmuuel u  cxembl: «MeToJapl  aHTPOIOJNOTUM», «[OJOBHOH  MO3r  4YeJIOBEKay,
«UYenoBexkooOpa3Hble 00e3bsiHb», «CKeneT dYeloBeKa U CKeleT IuMMnaH3e», «PyauMeHTbl u
aTaBU3MbI»,  «JIBMXKylMe  CHUIBl  AHTPONOreHe3a», «OBOJIOLMOHHOE  JPEBO  UEJIOBEKay,
«ABcTpanonutek», «YemoBek ymenblit», «YHenoBek NPSIMOXOIANIMI», «/eHUCOBCKUI ueloBEeK»
«Heanpepranbip», «KpomanboHub», «lIpenkn udenoBekay, «ITambl 3BOJIIOLUN YelloBEKa», «Packl
YeJI0BeKay.

OO6opynoBaHue: MYJISDKM OKaMEHEJOCTeH, MpeIMeTOB MaTepHUalibHON KyJIbTyphl INPEIKOB
4yenoBeka, penpoaykiuu (pororpaduu) xaptuH ¢ MU(POTOTHUUECKUMH M OUOJIEHCKUMH CIOKETaMU
IPOMCXOXKAECHUS YeJIoBeKa, (hoTorpaguu HaX0JA0K HCKOMAEMBIX OCTAaTKOB YeNIOBEKa, CKEJIeT YelloBeKa,
MoJieJIb Yeperia yeaoBeKa U uyepena HIMMIIaH3e, MoJIeib KUCTH YeJIOBeKa U KUCTU IIMMIIaH3€e, MOJENn
TOpCa MPEJKOB YEIOBEKA.
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JlaGopaTopHas pabora «M3yueHrne ocOOEHHOCTEH CTPOEHUS CKeJeTa 4YelOBEKa, CBS3AHHBIX C
MPSIMOXOXKICHUEM».

[Ipaktrueckas padoTa «/3ydeHne SKOJOTUUECKUX aanTalluii YeIOBEKa.

6. Jxonozua — Hayka 0 63AUMOOMHOWEHUAX OP2AHU3MOE U HAOOPZAHUIMEHHBLIX CUCHEM C
OKpydcarouieit cpeooil

3apokeHue U pa3BUTHE dKojoruu B Tpynax A. I'ymbonbara, K.®. Pynse, H.A. CeBepiiona, 3.
I'exxens, A. Tencou, B.H. Cykauépa. Pa3znensl u 3amaum skonoruu. CBsA3b IKOJOTHHM C JPYTUMH
HayKaMH.

Metonel skonorud. IloneBble HaOmOAEHUA. OKCIEPUMEHTHI B JKOJIOTUU: MPUPOIHBIE H
naboparopHble. MopaenupoBaHue B JKOJIOTMU. MOHHUTOPUHI OKpYKAOIIEH Cpeabl: JIOKAJIbHBIH,
PETHOHAIBHBIN U TII00ATBHBIH.

3Ha4YeHUE PKOJOTMUECKUX 3HAHUM U1 YEIOBEKA. DKOJIOTMUYECKOE MUPOBO33PEHHUE KAK OCHOBA
CBSI3€M 4enoBeuecTBa C MPUPOIOH. POPMHUPOBAHUE SKOJOTMYECKOW KYJIBTYPhl M 3KOJIOTMYECKOU
TPAMOTHOCTHU HACEJIECHUSI.

JeMoncTpanuu

[Toptpersr: A. I'ymGompar, K.®. Pymee, H.A. CeseprioB, 3. I'ekkenb, A. Tencnum, B.H.
Cykaués.

Tabmumpel u cxemsl: «Pazgensl skxomoruny», «MeToasl skoiorum», «Cxema MOHUTOPHHTA
OKPYKaroIIEH CpebD».

JlaGoparopHas pabota «/3ydyeHne MeTo10B SKOJOTUYECKUX UCCIECTOBAHUIN.

7. Opeanusmsl u cpeoa ooumanus

Dkosoruveckre (akTopbl U 3aKOHOMEPHOCTH UX neiicTBus. Knaccudukanus 3KOJI0THYeCKIX
¢dakTopoB: abWOTHUECKHE, OMOTHYECKHEe, aHTpomoreHHble. OOIME 3aKOHOMEPHOCTH JCHCTBHS
skonoruueckux (axropos. [IpaBuno munumyma (K. Ilnpenrens, FO. JIubux). TonepaHTHOCTS.
OBpHONOHTHBIEC M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue (aktoppl. CBeT Kak skonormdyeckuil dakrop. JlelicTBuE pa3HBIX Y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHUYECKHUE TPYIIBI PACTCHUI 1 )KUBOTHBIX MO OTHOIICHHUIO
K cBeTy. CurHanpHas poiib cBeta. oTOnepuoau3M.

Temmeparypa xak odkosorndeckuid (akrop. JlelicTBHEe TeMmepaTypsl Ha OpPTraHU3MBL.
[lolikniioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxsocTs kak dkojorudeckwid ¢akrop. I[IpucmocoObneHuss pacTeHHH K IMOIEPIKAHUIO
BoaHOTO Oananca. Kimaccudukanus pactenuii mo oTHoueHUIo K Boje. [IpucnocoOnenus ;KUBOTHBIX K
M3MEHEHHUIO BOJAHOTO PEKUMa.

Cpenpl oOuTaHusi OpraHU3MOB: BOJHAs, HA3eMHO-BO3MYIHAS, IIOYBEHHAs, TIJIyOWHHas
MOAMOYBEHHAs, BHYTpUOpraHu3MeHHas. DHU3NKO-XUMUUYECKHE OCOOCHHOCTH Cpela  OOMTaHUs
opranu3moB. [IpucnocobiaeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonornueckue putmbl. Buemnue u BHyTpeHHHE PUTMBI. CyTOYHBIE W TOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHH JKU3HH.

XKuznennole Qopmbl opranusmoB. llonarue o xusHeHHOW ¢opme. JKuzHeHHBIE (HOPMBI
pacTeHUM: JepeBbs, KYCTAPHUKH, KYCTApHUYKH, MHOTOJETHHE TpPaBbl, OJHOJETHHUE TPaBBHI.
KuzHeHHble POPMBI KUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI, a3pOONOHTBI. OCOOEHHOCTH CTPOEHHUS U
o0pas3a KHU3HH.

buotnueckue ¢pakropsl. Buasl OMOTHUECKUX B3aUMOJCHCTBUI: KOHKYPEHIIMSI, XUITHUYECTBO,
cum6mo3 u ero ¢opmel. [lapazutusM, koomepaius, MyTyaau3M, KOMMEHCATU3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckne B3anmmoneicTBus (Tormmueckue, dopuueckue, (adpudeckue).
3HaueHne OMOTHYECKMX B3aUMOJEHUCTBUN [UIsI CYIIECTBOBAHHUS OPTaHU3MOB B Cpele OOHWTaHMS.
[TpuHIIUTT KOHKYPEHTHOTO UCKITFOUCHUS.

JleMoHCTpanuu

Tabmuubl u cxembl: «Ikojornueckue (akTopb», «CBETOBOW CIEKTP», «IKOJIOTHYECKUE
TPYIIBI KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TeIIOKpOBHBIE »KUBOTHBIEY, «XOJIOJIHOKPOBHBIE
JKUBOTHBIE», «DU3NOIOTHYECKAE aNanTallud >KUBOTHBIX», «Cpemapl OOWTaHUS OpPraHU3MOBY,
«buonoruyeckue putMmbl», «KuzHeHHbIe (HOpMBlI pacTeHUi», <«Ku3HeHHBIE (OPMBI KUBOTHBIXY,
«IJKOocHuCTeMa MIMPOKOJIMCTBEHHOTO Jecay, «IJKOCHCTEMa XBOWHOro Jjeca», «llemnm mnuraHus»,
«XumaudectBoy, «[lapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanusm».
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Ob6opynoBanue: repdapun pacTeHUI U KUBOTHBIX, IPUCTIOCOOIEHHBIX K BIMSHUIO Pa3IMYHBIX
HKOJIOTHYECKUX (PaKTOPOB, repOapuil CBETOIIOOMBBIX, TEHEMIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHHUH,
CBETOIIOOUBBIE, TEHENIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUs, TepOapuy M KOJUIEKLIHUU
TETUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOHYMBBIX pAaCTEHHH, 4ydeia NTUI[ M 3Bepel, repbdbapuu
pacTeHui, OTHOCAIMXCS K rurpopuram, kcepoduram, me3oduram, KOMHATHbIE PACTEHHS JAHHBIX
TPYII, KOJUIEKIUU JKUBOTHBIX, OOMTAIOMIMX B pa3HBIX cpelax, repOapuu U KOJJICKIMH PACTCHUN H
KUBOTHBIX, 00JIQAAIOLMX YepTaMH MPUCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCJIOBUH KM3HH,
repOapuy U KOJJICKIIMH PACTCHHUH 1 )KUBOTHBIX PA3JUYHBIX )KU3HEHHBIX (POPM, KOJUIEKIIMU KUBOTHBIX,
Y4YacCTBYIOUIMX B Pa3JIMYHbIX OMOTUYECKUX B3aMMOJIEHCTBHSIX.

JlaGoparopHas paboTa «BplsgBieHHe TPUCTIOCOOIEHUH OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGoparopHas paboTa «BeIsgBIeHHE TPUCTIOCOOTICHUN OPTaHU3MOB K BIUSHHUIO TEMIIEPATypPhI».

JlaGoparopHas paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUI U3 pa3HbIX MECT OOUTAHUS.
8. DKkonozusa 6udoe u nonynayui

DKOJIOTHYEeCKHE XapaKTepucTUKu nomynauuu. [lomymsanus kak 6uonoruyeckas cucrema. Poib
HEOJHOPOAHOCTHU Cpeabl, (PrU3nUecKnx 0apbepoB U OCOOCHHOCTEH OMOOTHH BUIOB B ()OPMHUPOBAHUU
IIPOCTPAHCTBEHHOM CTPYKTYpbl mnonyiasiuuid. OCHOBHBIE IIOKAa3aTENIM IONMYJSALMHA: YHUCIECHHOCTb,
IUIOTHOCTb, BO3PAaCTHAsi M IOJIOBAasl CTPYKTYpPa, POKIAEMOCTb, MPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTIpanus.

Okojoruyeckas CTpykrypa mnomnyasauud. OIlleHKa 4YHCIEHHOCTH THomyadauuu. JluHamuka
NOMYJSIIMM U €€ peryisauus. buotndeckuil nmoreHuuan nomyisinuu. MonenupoBaHue JUHAMHUKU
nonymsiuuu. KpuBble pocta yncieHHOCTH nonynsauuu. Kpusble BbKUBaHUS. Perymsius 4yucieHHoCTH
HOMYJISALUI: poib (PaKTOPOB, 3aBUCALIMX U HE 3aBUCALIMX OT IUIOTHOCTU. DKOJOIMUYECKUE CTPAaTEruu
BUJOB (r- u K-ctparerun).

[lonatue 00 »sKosmormueckol Hume Buaa. Mecrooburanue. MHoroMepHas MOEIb
skosornyeckod Humum Jx.M. XarumHcona. Pa3mepbl skosormyeckol HumM. [loTeHunanbHas u
pean30BaHHas HUILIH.

Bun kak cucrema nomyssiuil. Apeanbl BUAOB. Buabl M uMX KU3HEHHBIE CTPATErHH.
OKOJIOTUYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJIEHUS U MUTpALMil )KUBOTHBIX. brosornueckue MHBa3uu 4yKepOJHbBIX
BUJIOB.

JlemoHCTpanuu

IMoprper: Ix. WM. XaTuynHCOoH.

Tabmuipl u cxeMbl: «OKOJOTMYECKHE XapaKTEpUCTUKU momynauun», «lIpocTpaHcTBeHHas
CTPYKTypa HONyJIALun», «Bo3pacTHble nupamMuabl Nonyasanuny», «CKOPOCTh 3aCENIeHNs TOBEPXHOCTU
3emMui pa3InuHbIMU OpraHu3MamMmny, «Mojens sxonorudeckoit Humm Jx. M. XaTauaconay.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIUHU KUBOTHBIX.

JlaGoparopHas pabota «IIpucrnoco6ienns ceMsH pacTeHUH K PacCeIeHUION.

9. Ikon02ua coobuwecme. IKonozuuecKue Cucmembl.

CooOmiectBa opranu3MoB. buonieHo3 u ero crpykrypa. CBsi3u MexXJy OpraHu3MaMu B
OuoreHose.

Dkocucrtema kak oTkpbitas cuctema (A. Jx. Tencnn). @yHkimoHanbHble OJ0KH OPraHU3MOB B
HKOCHUCTEME: MPOAYLIEHThl, KOHCYMEHTHI, peayleHTbl. Tpoguueckue ypoBHH. Tpoduueckue nenu u
cetl. AOnoTtnueckue 010ku 3kocucteM. [1ouBbl u nibl B 3kocucteMax. KpyroBopot BemecTs U MOTOK
DHEPrUH B DKOCUCTEME.

OcHoBHbBIE TOKa3aTelIM 3KocucTeMbl. bruomacca ¥ mpoayKius. DKOJOTHYECKHE MHpPaMUbI
qucen, OMOMacChl U SHEPTUH.

Juunamuka »oskocucteM. Karactpoduueckne mnepectpoiiku. Dnykryaruu. HanpaBnennbie
3aKOHOMEPHBIE CMEHBI COO0IIECTB — CyKllecCcHU. [lepBUUHbIE U BTOPUYHBIE CYKIIECCUU M UX TPUYMHBIL.
AHTpOIIOT€HHbIE BO3/IEHCTBUS Ha cykueccuu. KimnmakcHoe coobiiectBo. bropaznoobpasue u noiHora
KPYroBOpPOTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[IpupoaHble 3KOCHUCTEMBl. DKOCHCTEMBI 03€p U peK. ODKOCHUCTEMbl MOpEH M OKEaHOB.
OKOCHUCTEMBI TYHJIP, JIECOB, CTENEH, TyCTHIHb.

AHTpOIIOTEHHBIE ~ JKOCUCTEMBI.  Arposkocuctema.  ArpoueHo3.  Pazmuums — mexnay
AQHTPONIOTEHHBIMU U IIPUPOJHBIMU PKOCUCTEMAaMHU.
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VYpb6oskocuctempl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteMm. [opoackas ¢uopa u ¢dayHa.
CunaHTponu3anus ropoJckoi ¢ayHsl. bruonornyeckoe u X03aHCTBEHHOE 3HAYEHUE arpO3KOCUCTEM H
ypOOdIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMS OCHOBHBIX B3aWMOJICHCTBHI OPraHU3MOB B IKOCHUCTEMAX.
Pons kackamHoro sddexkta u BHIOB-3AU(GUKATOPOB (KJIFOYEBBIX BHJIOB) B (PYHKIIMOHUPOBAHHH
sKocucTeM. llepeHOoC »HEprum M BEUIECTB MEXKAY CMEXKHBIMM HKOCUCTEMAMHU. Y CTONYMBOCTH
OpPraHU3MOB, MOMYJISIUI U SKOCUCTEM B YCIIOBUSX €CTECTBEHHBIX U AaHTPOIIOI'€HHBIX BO3/ICHCTBUIA.

MexaHu3mMbl ~ BO3JEHCTBUSL  3arpsi3HEHUN  pa3HbBIX  TUIOB Ha  CyOOpraHHM3MEHHOM,
OpraHU3MEHHOM, MOMYJSIMOHHOM M  JKOCHCTEMHOM  YPOBHSIX, OCHOBBI  JKOJOI'MYECKOTO
HOPMHUPOBAHUS aHTPOIOTEHHOTO0 BO3JAEUCTBUA. METO0J0TUS MOHHMTOPUHTA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX 3KOCUCTEM.

JeMoHcTpauuun

IToprper: A. lx. Tencau.

Tabmumpsl u cxembl: «CTpykTypa OHOLIEHO3a», «IKOCHUCTEMA UIMPOKOJIHUCTBEHHOTO JIeCay,
«DJKocuUCTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIE TPYNIbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopot BeliecTB B 3kocucTeMey, «Llenu nutanus (mactOUIHas, AETPUTHAS )», «IKOJOTHUYECKas
NUpaMHJIa ducen», «IKoJorudeckas nupamuaa O0uomaccehl», «IKOJOrudeckas nupaMuia SHEPTUn»,
«O0pa3oBanue Oomorta», «llepBuuHas cykueccusi», «BoccraHoBieHHE Jieca TMOCIE MOXKapay,
«JKocucTeMa o03epa», «ArpoueHo3», «KpyroBopor BelIECTB M IOTOK SHEPrUU B arpoleHO3e»,
«[Ipumepsl ypOOIKOCUCTEM.

OGopynoBanue: repbapuu pPACTCHHM, KOJUICKIIMM HACEKOMBIX, dydesia NTHUI[ U 3BEPEH,
repOapuu KyIbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

[IpakTuueckas pabora «M3yueHue u onvcanue ypoo3KOCUCTEMBIY.

JlaboparopHasi pabora «M3ydeHue pa3HOOOpa3zus MENKHX TMOYBEHHBIX YIEHHUCTOHOTHX B
Pa3HBIX SKOCUCTEMAX.

OKckypeusi «OKCKypcuss B TUINMYHBIA OHoreoneHo3 (B 1yOpaBy, Oepe3HSK, €JIbHMK, Ha
CYXO/JIOJIbHBII UM IOWMEHHBIN JIyT, 03€p0, O0JI0TO)».

OKckypeust «KCKYpCHs B arpo3KOCHCTEMY (Ha TOJI€ WM B TEIUIMYHOE XO3HCTBO)».

10. Buocgpepa — 2novanvnasn skocucmema

buocdepa — oburerutaneraprast 0601049Kka 3eMIIH, T/Ie CYIIECTBYET WM CYIIECTBOBaja >KU3Hb.
PazBuTHe npencrasnenuii o 6uocdepe B Tpynax O. 3wocca. Yuenue B.U. Bepuaackoro o 6mocdepe.
Ob6nactu 6uocdepsl u e€ coctas. JKuBoe BerecTBo 61ochepsl U ero PyHKIUH.

3aKkOHOMEPHOCTU cyIliecTBOBaHusA Ouocheprl. OcoOeHHOCTH Ouocdepsl Kak TI00aIbHOM
sKocucTeMbl. JluHaMu4eckoe paBHOBecHe B 6uocdepe. KpyroBopoTsl BEIeCTB U OMOr€OXUMHUECKUE
LUKJIBI (yriiepoJa, a3ora). PUTMuuHOCTS siBIeHUI B Onocdepe.

3oHanbHOCTh OMochepsl. [TonsTre o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJpa, XBOHHBIE Jeca,
CMEIIaHHble W IIMPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIYCTbIHH, TPONMUYECKUE JIeca,
BbICOKOTOphsi. Kitumar, pacTUTenbHbIN U KUBOTHBIN MUP OMOMOB CYILIH.

CtpykTypa U (YHKIMS KUBBIX CHCTEM, OLIEHKA UX PECYPCHOTO MOTEHIHala U OunochepHbIX
byHKLIU.

JlemoHCTpanuu

IToptpetsr: B.1. Bepnanckuii, 3.3r0cc.

Tabmuubr u cxemsl: «l'eocdepsr 3emnuy», «Kpyroopor azora B mpupone», «Kpyroopor
yriepoja B mpupone», «KpyroBopor kuciopoga B mpupoae», «KpyroBopoT Bojabl B NPHPOJIEY,
«OcHoBHBIE OMOMBI cymmy», «Knumarnueckue mnosica 3emnun», «TyHzapay, «Taiira», «CMemaHHbIN
aecy, «lllupokonucTBeHHbIH ecy, «Ctenby, «CaBanHay, «[lycThiHay, «Tponuueckuit necy.

ObopynoBanue: repoapur paCTeHUN Pa3HbIX OMOMOB, KOJUIEKITUH KHBOTHBIX.

11. Yenosek u okpyxcarouwias cpeoa

DKOJOTHYECKHe KPU3KUCHl U UX MpUUYUHBL. Bo3zeiicTBue yenoBeka Ha Ouocdepy. 3arps3HeHue
BO3QyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHHWE BOJHOM cpelbl. OXpaHa BOJIHBIX PECYPCOB.
Pa3pymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne kaumara.

AHTpPONOreHHOE BO3ACUCTBUE HA PACTUTENbHBIA U KUBOTHBIA MHp. OXpaHa pacTUTENBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE NMPHUHIHMITEI OXpaHbl mpupoasl. KpacHeie kHUTH. OCc000 OXpaHsemMble
npupozansie Teppuropun (OOIIT). borannueckue capl 1 300J0THUYECKUE TAPKH.
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OcHOBHbIE TPUHLHUIIBI YCTOMYMBOTO pAa3BUTHS 4YeEJIOBEUECTBa W MpHUPOAbL. ParuoHanbHOE
MPUPOIONONIB30BAHUE M COXPaHEHUE OMOIIOTHUECKOTO pasHooOpasus 3emin. O01me 3aKOHOMEPHOCTH
[JI00ANBHBIX 3KOJOTHYECKUX KpH3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3KCa M €ro BEpOsiITHbIC
MOCTIE/ICTBHSL.

Pa3BuTHe METOJ0B MOHUTOPHHIA Pa3BUTHUSl OMACHBIX TEXHOTCHHBIX IpoleccoB. CHCTEMHBIE
UCCIIEIOBAaHMU  Tepexoja K  pecypcocOeperaromeii ¥ KOHKYPEHTOCIIOCOOHOH — SHEpreTHKE.
buonoruueckoe pasznooOpasue u Ouopecypcbl. HamumonanbHble HH(POPMAIMOHHBIE CHUCTEMBI,
o0ecrevYnBaroIue JOCTYN K MHPOPMAIUHU MO COCTOSHHUIO OTICIBHBIX BUIOB U dKOCUCTeM. OCHOBBI
9KOPEeaOMIUTALIMN SKOCUCTEM U CITIOCOOOB 0OpbOBI ¢ OMOMOBPEXKICHUAMU. PEKOHCTPYKIIUS MOPCKUX U
HA3eMHBIX HKOCHCTEM.

JeMoHcTpaimu

Tabmuipl U cxembl: «3arpsi3HeHue atMocheps», «3arpszHeHue ruapochepsd», «3arps3HeHne
nouBb», «l[lapHukoBbii 3hdexT», «Ocobo oxpaHseMble TPUPOIHBIC TEPPUTOPUMY», «Moaenu
YIPaBISIEMOT0 MUPAY.

O6opynoBanne: (Qororpadum oxpaHSEMBIX pACTCHHM W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepainuu, KpacHoil KHUTH peruoHa.
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KAJIEH/TAPHO - TEMATHYECKOE IlVIAHUPOBAHHE
110 YYEBHOMY IIPE/IMETY «BbHOJIOI'HA»

10 KJiIACC
Ne n/mm Tema ypoka Tranupyem Aara
asl n1ara MpoBeaACHUSA

1. Buonozus Kak nayka 1 uac

1 1 Buonorust xak KOMIUIEKCHas HayKa M KaK 4YacThb COBPEMEHHOIO
o0r1ecTna.

2. JKusble cucmemol u ux uzyuenue 2 yaca

2. 1. | Y)KuBble cHCTEMBI U X CBOWCTBA.

3. 2. | YpoBHeBas opranu3anus >kuBbIx cucteM. CTapToBasi JMarHOCTHKA.

3. Buonozusa knemku 2 yaca

4. 1. | Mcropus oTkpbiTud 1 n3ydeHus kietkd. Kiierodnas Teopwst.
MeTtoapl MONEKYJIApHOH W KieTo4Hoi Owmomormu. IlpaxTudeckas

5 5 pabora «Hzyuenne METO/0B KJIETOYHOU Oounonoruu

' " | (xpomaTorpadus, anexTpodopes, mrd pepeHnramsHOe

nenTpudyruposanue, [11P)».

4. Xumuueckan opzanuzayus Kiemxu 17 uacos

6. 1. | XuMuyeckuii cCOCTaB KIICTKH.

7. 2. | Ponb Bogsl. ['mapodunbhble U THAPOGHOOHBIE MOJIEKYITBL.

8. 3. | MuHepalbHBIE BEIIeCTBA KIETKH, UX OMOJIOTHYECKask POJIb.

9 4 Oprannyeckre BeliecTBa KIeTKH - Oenku. Jlaboparophas paborta
«O06Hapy>xeHne OCJIKOB ¢ TOMOIIBI0 KAaUeCTBEHHBIX PEAKIIHIN.

10. 5. | CaoiicTBa, knaccudukamms OCIKOB.

11. 6. | Oynkiun OEnKoB.

12. 7. | OpraamyecKkue BeIecTBa KICTKH — YTIIEBOIBI.

13 8 OOmuii 1naH CcTpoeHMs U (U3MKO-XUMHUYECKHE CBOMCTBA
YTJIEBOJIOB.

14. 9. | Opraanueckue BemecTBa KICTKHA — JIUTHIBL.

15 | 10, buonmornueckne  ¢yHkmun  JunugoB.  OOmmMe  cBOWCTBA
OHMOJIOTHYECKUX MEMOpaH
Hyxkneunorsie xucnotel. JJHK u PHK. JlaGopartopuas pabota

16. | 11. | «MccnenoBaHue HYKJIEHMHOBBIX KHCIIOT, BBIJCIIEHHBIX W3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY.

17 | 12, Crpykrypa JHAHK - nBoiiHas cnupanb. MeCTOHAaXOXAECHHE U
ouonornueckue hynknuu JHK.

18. 13. | Buger PHK. @ynknnn PHK B kiertke.
Crpoenne u ¢yakuun ATO. [pyrue nHykieozuarpudocdars

19. | 14,
(HTD).

20. | 15 CexsennpoBanne J[HK. MeToasl TeHOMHUKH, TPaHCKPUIITOMHUKH,
MTPOTEOMHUKH.
CrpykrypHast Owonorus: OuoxumMuveckne u Ouoduzmueckue

21. | 16. | uccnenoBaHus ~cocTaBa M MPOCTPAHCTBEHHOH  CTPYKTYPHI
OMOMOJIEKYIL.

2o | 17 KontponbHass pabora mo Teme «XuMHUYECKas OpTraHHU3AIHS
KIIETKI.

Tema 5. Cmpoenue u pynkyuu Kiemxu 11 uacoe

23. 1. | Tumsl KJIETOK.

24. 2. | CrpoeHne NpoKapruOTHYECKON KJIETKH.

o5 | 3 Crpoenue »sykapuoThiecko ietkd. IIpaktuueckas pabora
«M3y4yeHne CBOMCTB KJIETOYHONH MeMOpaHbI».

26. | 4. | IloBepXHOCTHBIH anmapaT KJIETKH.

27 5 Hurornasma. Ilpaktuueckass pabora «M3ydeHune JBHIKCHHS
IUTOIIIA3MbI B PACTUTENLHBIX KIETKAXY.

28. 6. | OnHomMeMOpaHHbIC OPraHOU bl KJICTKH.

29. | 7. | IlomyaBTOHOMHBIE OPTaHOMJbBI KIETKH: MHUTOXOHJIPDHH, TUIACTHJBI.
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JlaGopatopnast ~ pabota  «McciemoBaHwe ~— IUIa3MoNM3a M
JIETJIa3MOJIN3a B PACTUTENBHBIX KIETKax.

30. 8. | HememOpaHHbIE OpraHOUIBI KICTKH.

31. 9. | Crpoenue u pyHKIHU si7pa.

32. | 10. | KnerouHbie BKIIOUCHUSI.

33 | 11 CpaBHHUTENTBHAS XapaKTEPUCTHKA KIIETOK 3ykapuoT. JlabopaTropHas
pabota «/3yueHne cTpoeHus KIETOK Pa3InIHBIX OPTaHU3MOBY.

Tema 6. Odomen eeujecme u npespauienue IHeP2Ul 8 Kienke 11 yacos
AcCUMWISIINS ¥ JUCCUMUWISILIMS — JIBE CTOPOHBI METa0OIHM3MA.

34 1 Tunst oOmeHa BemiectB. JlaGopatopHast pabota «M3ydenne
KaTaJIUTHIECKOW aKTUBHOCTH (DEPMEHTOB (HA TMpHMEpPEe aMuIa3bl
WM KaTaJas3bl)».
@DepMEeHTaTUBHBIA XapaKTep peakiuil KIETOYHOrO MeTabonu3Ma.

35 5 JlaGopaTopHas pabora «3yuenne (hepMEeHTaTUBHOTO
pacIeruieHns MepoKCHaa BOAOPOIa B PACTUTENFHBIX M YKHBOTHBIX
KIIETKax».

36. | 3. | benku-akTUBATOPHI U OCIKU-MHTHOUTOPBI.

37. 4. | ABToTpoHBIN THIT OOMEHA BEIIECTB.

38. | 5. | PorocunTes.

39. 6. | BimsHue pa3nuuHbIX (aKTOPOB HA CKOPOCTH (DOTOCHHTE3A.

0 | 7 Xemocunres. JlaboparopHast pabota «CpaBHEHHE TIPOILIECCOB
(hoTOCHHTE3a U XEMOCHHTE3a).

i | 8 AHaspoOHbIe opranm3Mbl. Bunbel Opoxkenus. JlaboparopHas pabota
«CpaBHEHHE MPOIIECCOB OPOIKEHUS U JBIXAHUSD.

42. AdpoOHBIE OpraHu3Mbl. DTaIlbl YHEPTETHYECKOTO OOMEHa.

3. | 10, OHeprus MeMOpaHHOro TpanueHta mnpoTtoHoB. Cuate3 ATO:
pabota npororHON AT®-CHHTA3HI.

|11 KonTtpoinbHas padota no teme «Ctpoenue kieTku. OOMEH BellecTs
Y TIpeBpallleHNe YHEPTUH B KIICTKE.

7. Hacneocmeennasa ungpopmayun u peanusayus eé 8 Kiemke 12 yacos

45, 1. | Peakuuu MaTpUIHOTO CHHTE3A.

46. 2. | 'enernyeckuii Kox, €ro CBOICTBA.

47. | 3. | Tpauckpumus - MaTpuunblid cuate3 PHK.

48. 4. | Tpaucmsmms u e€ STaIbl.

49. | 5. | KogupoBanmue amuHOKHCIOT. Ponk pubocom B OmocuHTE3e OenKa.

50. 6. | Opranu3zanys reHoOMa Y IPOKapHoOT M DYKapHUoT.

51. 7. | I'nnore3a onepona (®. XKako0, XK. MaHo).

52. | 8. | MosekynspHble MEXaHH3MbI SKCITPECCHH T€HOB Y DYKAPHOT.

53. | 9. | Knerounslii romeocTas.

54 | 10, Bupycs! - BHekIeTOUHBIE (JOPMBI )KU3HHA U OOJIUTATHBIE MMapa3uThL.
IIpakTrueckas padora «Co3iaHie MOJIETH BHPYCay.

55. | 11. | BupycHbie 3a00eBaHNS YEIOBEKA, )KUBOTHBIX, PACTCHHU.

56. | 12. | Ha"HoTexHOMOrMHU B OMOJIOTHN U MEIULIHE.

8. /Kuznennwlit yuxkn Kiemku 7 uacoe

57. 1. | Y)KusHEeHHBIA UK KIETKH.

58. 2. | Marpuunsrii cunres JIHK.

59, 3 Xpomocomebl. JlabopatopHas pabota «M3ydeHne XpOMOCOM Ha
TOTOBBIX MHKPOIIpEnapaTaxy.

60. 4. | JleneHue KICTKHU - MUTO3.
Tunbr knerok. Kapuokunes m nurokuHes. Jlabopatopnas pabota

61. 5. | «Habmtonenne MmTO3a B KJIETKAX KOHYMKA KOpEIKa JykKa (Ha
TOTOBBIX MUKPOIIPENApaTax)y.

62. 6. | Perynsius >kM3HEHHOTO IIMKJIA KJIETOK. ATIONTO3.

63 | 7. Konrtponbnas pabora mo Tteme «HacnenctBenHnass unpopmanus.
JKu3HEeHHBIN UK KIETKU.

9. Cmpoenue u hynkyuu opzanuzmos 24 yaca

64. | 1. | Buonoruueckoe pa3HOOGpa3HE OPraHU3MOB.
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65 | 2. OCOOCHHOCTH CTPOCHHUSI M YKU3HEACATEILHOCTH OJHOKIETOUHBIX
OpraHU3MOB.

66. | 3. | OpraHusM Kak eIuHOE IIeJI0e.

67, 4 Txanu PaCTeHI/Iﬁ. JlaGoparopHast pabota «U3yueHue TKaHeH
pacTeHHii».

68. 5 TKaHI/IV JKUBOTHBIX M denoBeka. JlabopaTopHas pabota «M3ydenne
TKaHEH KUBOTHBIX).

69, 6 Opranbl pactenuii. Jlabopatopuas pabora «/3yueHne OpraHos
[IBETKOBOT'O PACTCHHS.

70. 7. | CucTeMBbl OPraHOB KUBOTHBIX M YCJIOBEKA.

71. | 8. | Omopa Tena OpraHu3MoOB.

72. | 9. | ABwKeHHE OPraHU3MOB.

73. | 10. | IIluranue opraHu3MOoB.

74 |11 [Turanue MO3BOHOYHBIX >KMBOTHBIX. llWieBapurenbHas cucrema
YeJI0BEKA.

75. | 12. | [IsixaHue OpraHU3MOB.

76. | 13. | JIpixaHHe ITO3BOHOYHBIX YKHBOTHBIX M UEJIOBEKA.

77. | 14. | TpaHCHOpT BEUIECTB Y OPraHU3MOB.

78. | 15. | KpoBeHocHas cucTtemMa MMO3BOHOYHBIX JKUBOTHBIX M UEIIOBEKA.

79. | 16. | Beigenenue y opraHu3MOB.

80. | 17. | Beimenenue y mo3BOHOYHBIX )KHBOTHBIX U YEJIOBEKA.

81. | 18. | 3ammra y oprann3mMoB. PUTOHIIUIBI.

82. | 19. | 3ammTa y MHOTOKJIETOYHBIX JKHBOTHBIX.

83. | 20. | UmMmMyHHas cucTema 4eloBeKa.

84. | 21. | Pa3npa)xuMOCTb U PEryIsiliAs y OPTaHU3MOB.

85. | 22. | HepBHas cucteMa u peiaeKTopHas peryJsisiiys Y >KHBOTHBIX.

86. | 23. I'ymopanbHasi peryisiuuss U DHIOKPUHHAS CHCTEMa XKMBOTHBIX H
YeJI0BEKA.

87 | 24 Kontpomenass pabora mo Teme «CrpoeHne U  (HyHKIIUH
OpPraHu3MOB.

10. Pazmnoodicenue u pazsumue opzaHu3Mos 9 uacos

88. 1. | ®opmBbI pa3MHOXKEHHS OPTAHU3MOB.

89. 2. | IlomoBoe pa3MHOXKEHHE.

90. 3. | Metios.
I'ametorene3. OOpa3oBaHHe ¥ pPa3BUTHE TIOJOBBIX KIETOK.

91. | 4. | JlaboparopHas paborta «/3ydeHue CTpOCHHS IOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKPOIIpenapaTaxy.

92. | 5. | ManuBuayansHOE pa3BUTHE OPTaHM3MOB — OHTOT'€HES.

93. | 6. | 3akyajka opraHoB U TKaHEH W3 3aPOJIBIIIEBBIX JIHCTKOB.

94, 7 Poct u pa3BuTHE JKHBOTHBIX. Hva60paTopHa>1 paborta «BrIsiBiIcHUE
NPU3HAKOB CXOACTBA 3apObIIIeH T03BOHOYHBIX KHBOTHBIX).

95 | 8. PasmHoxkenne u pasButue pactenuid. JlaGoparopHas pabora
«CtpoeHre opraHOB Pa3MHOXKEHHS BBICIIUX PACTCHUINY.

96. | 9. | MexaHuW3MBI peryJsiliid OHTOT€HE3a Y paCTEHHH U JKUBOTHBIX.

11. I'enemuxa — nayka o Hacie0CMEEHHOCIU U U3MEHYUBOCHIU OP2AHUZMO8

3 uaca

97. 1. | UcTtopus cTraHOBIIEHHUS M PAa3BUTHS T€HETHKH KaK HAYKH.

98. 2 OcHOBHBIE TIOHATHA M CUMBOIBI TeHeTuku. JlaboparopHas pabota
«po3oduna kak 00bEKT TeHETUYECKUX UCCIIEIOBAHUI.

99 | 3. OcHoBHBIE MeTozb! TCHETHKH: vm6pm[0nomqecxnﬁ,
[TUTOJIOTUYECKHU, MOJICKYJISIPHO-TeHETHIECKUH.

12. 3axonomeprnocmu HacieoCmeeHHOCHU 11 uacos
3aKOHOMEPHOCTH HAacJIEIOBaHMs NpU3HAKOB. MoHOrHOpUIHOE

100.| 1. | ckpemmBanue. llpakthueckass pabora "H3ydeHue pe3yiabTaToB
MOHOTHOPHJIHOTO CKPEIIHNBAaHUS Y APO30QIIIBI".

101.| 2. | lluTonoruueckre OCHOBBI MOHOTHOPUIHOTO CKPEIMBAHUS.

102.| 3. | Ananmsupyiouiee ckpemyBanie. HemomHoe ToMUHUpOBaHUE.
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103.| 4. Jurubpunnoe ckpemuBanue. [Ipaktudeckas pabota «l3yueHue
pe3yIbTaTOB AUTHOPHUIHOTO CKPEUTUBAHUS Y IPO30(HITBIY.

104.| 5. | l{uTodoruuecKue OCHOBBI AUTHOPHIHOTO CKPEIIMBAHMS.

105.| 6. | CueruieHHOE HACJIEIOBaHHE PU3HAKOB.

106.| 7. | XpomocoMmHas Teopusi HACIEICTBEHHOCTH.

107.| 8. | I'eneruka moia.

108.| 9. | I'eHOTHN Kak IeJIOCTHAs CUCTEMA.

109.| 10, T'eHeTnyeckuii KOHTPOJIL Pa3BUTHS PACTEHHUM, >KUBOTHBIX U
YyeJI0BeKa.

110 | 11 Kontponbhas pabora mo teme «PasMHOXeHHE. 3aKOHOMEPHOCTH
HACJICJICTBEHHOCTH.

13. 3akonomeprnocmu usmenuueocmu 8 uacos

111.| 1. | M3MeHYMBOCTH MPHU3HAKOB. BUABI HF3MEHUYHNBOCTH.

112.| 2. | MoaudukanmoHHas U3MEHYUBOCTD.
BapwanwoHHbBIi psn W BapwanwoHHAas Kpuas. JlabopaTopHas

113, 3. pabora «MccnemoBanme 3aKOHOMEpPHOCTEH MOIU(MUKAITMOHHON
U3MEHYUBOCTH. [ocTpoenne BapUAlIOHHOTO  psiga U
BapHUaIlMOHHON KPUBOW».

114.| 4. | I'eHoTHIIMYecKasi HK3MEHIYUBOCTb.

115.| 5. | KomOuHaTuBHAs N3MEHUYNBOCTb.

116.1 8. MyTtaunonHasi u3MeHYHBOCTh. [IpakTuueckas pabora «Myranuu y
Jpo30¢duiel (Ha TOTOBBIX MUKpOIpenapaTax)y.

117.| 7. | 3aKOHOMEpPHOCTH MYTAIIMOHHOTO ITPOIIECCa.

118.| 8. | DnureHernka M SIIUTEHOMUKA.

14. I'enemuxa uenosexa 5 uacos

119. 1 Ienetnka uenmoBeka. IIpaktuueckass pabota «CocTaBieHue WU
aHaJIN3 POJIOCTIOBHOMNY

120.| 2. | MeToapl MEIUIIMHCKOM T€HETHUKH.

121. 3 3HaueHNE MEAMIIMHCKON TeHETUKH B MPEAOTBPAIICHUN U JICUCHHUH

' | reHeTHUYECKHX 3a00JIcBaHHUHN YEIOBEKA

122.| 4. | I'emermdeckas mpenpacIoloKeHHOCTh YeJI0BeKa K IMaTOJIOTHSIM.

123.| 5. | UroroBasi KOHTpoOJIbHAs paboTa

15. Cenexyus opzanumos 6 uacos

14| 1 OCHOBHBIC TTOHSTHUS CeNeKIIHN. JlaGoparopHas padora «3ydyeHue
COPTOB KYJIbTYPHBIX PACTEHHUI U IOPO]T JOMAIIIHUX dKHUBOTHBIX)

125 | 2. Mertoapl ceneKuuOHHOM paG?TBI. JlabopaTtopnas pabora «3ydeHue
METOJIOB CEJICKITUN PACTCHUI

126.| 3. | MckyccTBeHHBIH MyTareHes

127.| 4. | IlomyuyeHHe MOJUILUIOUIOB

128.| 5 JocTmkeHns CeNneKIMu pacTeHW W KUBOTHBIX. llpakTtudeckas
pabota «lIpuBrBKa pacTeHUI

129.| 6. | CoxpaHeHHe, U3yUCHHUE U UCTIOIH30BAHUE TCHETHUYECKUX PECYPCOB

16. bBuomexnonozua u cunmemuyeckas 6u0a02us 6 uacos

130.| 1 buorexHomornss Kak Hayka H  OTpacib  IPOH3BOJICTBA.
[TpakTrueckas padora «M3ydueHne 00bEKTOB OMOTEXHOIOTHNY

131.| 2. | OcHOBHBIE HANPABJICHUS] CHHTETHYECKOW OUOJIOTHH

132.| 3. | KierouHasi ”H)XEHEpHSI

133.| 4. | XpomocoMHas U TeHHasl HHKCHEPHUs

134.| 5. | MenunuHckrue OMOTEXHOIOTHHA

135 | 6. Co3maHue  BEKTOPHBIX  BakUIMH C  LEJBIO  OOecrevyeHus
KOMOMHHMPOBAHHOM 3a1uThl 0T Bo30yauresneir OPBU

136 7 OKckypcusi «BUOTEXHONOTHSI — BaXKHEWIIAs MPOM3BOIAMTENbHASL
CHJIa COBPEMEHHOCTHY.
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5. MarepuajibHO-TeXHUYECKOE oDecriedeHne 00pa3oBaTeILHOI0 NMpoiecca

5.1. YuedHoe 000pyaoBaHue
- MapTa y4eHU4YecKasl IByXMECTHas, peryjaupyemMas 1o Boeicote — 18 mr.;
- CTYJl YYCHUYECKUH, PETYIUPYEMBbIil IO BBICOTE — 36 IIT.;
- CTOJI YIJI0BOM ¢ pUCTaBHOM TymMO0ii — 1 mT.;
- CTYJI MMOJYMSTKUIN Ha Kpyriou Tpyde- 1 mt.;
- mKad U1 yueOHbIX TOCOOUH, CO CTEKIOM — 2 HIT.;
- mKad apXUBHBIA 3aKPBITHIN — 1 TIT.;
- mkad — Tym6a — 2 mT.;
KOMIUIEKT pabouyero mecra mpenojaBarens: PaOouee wMecTo TmpemogaBarelissi B COCTaBe:
WNurtepaxktunbni nucmiedd 75 moiimoB NEWLINE TruTouch TT-7519RS (20 kacanwuit), KOMIUIEKT
kabeneir (HDMI + USB), kponmreiin WizePro F63A, mono6nok 3Logic Lime: core 15, 23", 16Gb,
1Th SSD, Windows 10 Pro, knaBuarypa, mbims, MBIT SVC U-1000, JlokymenT kamepa AverVision

U50;

- TOCKa MeJIoBasi TpexdJeMeHTHas — | WT.;

- COUTHI IJI1 MEIOBOM TOCKU — 2 IIT.;

HuTepaktuBHOE yuebHoe nocodue "Harnsnnas 6uonorus. 10 - 11 kimaccsl. DBOMIOIMOHHOE yueHue"
WNuTtepakTiBHOE yueOHOe ocobue "HarmsaaHast 6nosnorus. BBeaenue B skonoruto”

HuTepaktuBHOE yuebHoe nocodue "Harnsinnas 6uonorusi. Pacrenue - ;xuBoit opranuzm”
WuTepaktuBHOE yueOHOe nocobue "Harnsanas Ononorus. XuMus KieTku. BemiecTBa, KJI€TKU U TKaHU

pactenuit"

Y4eOHbIi QHIIBM.
Y4eOHbIl QHITEM.
Y4eOHbIN GHITBM.
Y4eOHbIl QHITbM.
Y4eOHbIi GHIIBM.
Y4eOHbIl QHITbM.
Y4eOHbIi GHIIBM.
Y4eOHbIl HITbM.
Y4eOHbIi GHIIBM.
Y4eOHbIi GHIIBM.
Y4eOHbIi QuibM.
Y4eOHbIi GHIIBM.
Y4eOHbIil puibM.
Y4eOHbIi GHIIBM.

KomiiekT TaOuiL.
Komruiext Tabmmuil.
KomiekT Ta0Iuil.
KomruiexT Tabmmuil.
KomriekT TaOIuiI.
Komruiext Tabmmuil.
KomiiekT Ta0Iuil.
Komruiext Tabmmuil.
KomrmuiekTt Tabmui.

Kinerka - "aTom >xu3Hun"

DBOIIOUS )KUBOTHOTO MHUpa

[TpuponHubie coobiecTBa

boranuka. 3HaKOMCTBO € IIBETKOBBIMH PACTCHUSIMHU

3emus. Mctopus ninaneTs

3emiisi. PazBurtue xu3Hu

3emits. [Ipoucxosxaenne yeaoBeka

buonorus - 1

buonorwus - 2

buonorwus - 3

Anaromus - 1

AHaromus - 2

Kutb unu He KUTh... (pycc., aHTII.)

Okomnorus. XXI Bek

XuMmus kineTku (3 Tabauiis)

OO11ee 3HAKOMCTBO € I[BETKOBBIMH PAaCTEHHUSIMH (6 TaOJIHII)
Pactenust u okpysxarorias cpena (7 Tadmuir)

BemectBa pactenuii. Knerounoe crpoenue(12 tabmmir)
Pacrenue - xuBoii opranusm (4 TaOauIbI)

Crpoenue Tena yenoseka (10 Tabmuu+80 kaprt.)

buonorus 10-11 knaccel. Llutonorus. I'eneruka. Cenexuust (12 tabaun)
buonorus 10-11 knaccel. IBomrormonnoe yuenue (10 Tabui)
Bgenenue B sxonoruto (18 Tabmun)

Brnaxxusiii npenapart "be33yoka"

Brnaxuslit npenapat "BHyTpeHHee cTpoeHue OproXoHOroro MoJurocka”
Bnaxwnslii npenapar "BHyTpeHHee cTpOe€HNE KPBICHI"

Bmaxnsiil npenapat "BHyTpeHHEe cTpoeHHe JIATyIKy"

Brnaxxusiii npenapat "BHyTpeHHee cTpoeHue pbIob"

Bnaxusrit npemapat "Kopens 6060Boro pacteHus ¢ KIryoeHbKamu'"
Bnaxwslii npenapar "Hepenna"

Brnaxusrit npenapar "Cruudomenysa"

Bnaxusiii npenapar "Tputon"
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Bnaxunsiii npenapat "BHyTpeHnHee cTpoeHne nTuib!"
Bnaxwnsiii npenapar "Ilayk"

Bnaxnsiii npenapat "Kpeserka"

['epbapuii JlepeBbs U KyCTapHUKU

I'epGapwuii Juxopacryime pacTeHus

I'epGapuit KynbrypHbie pacTeHus

I'epGapwuii JlekapcTBEHHBIE pacTEHUS

Komnekuusa ['onocemsHHbIE pacTeHUs

Konneknus JlpeBecHbie mOpoIbI

Konneknusa Mopckoe nHO

Komnexuus [TaneonTonornueckas

Komnekuus [lmoas! cenbCKOX035MCTBEHHBIX paCTEHUN
Koymekuus PakoBUHBI MOJUTFOCKOB

Konnexuus CemeHa U miioanl

Komnexnusa [unmky, moasl, ceMeHa J€peBbEB U KYCTaApPHUKOB
[udpoBoit MUKPOCKOIT OMHOKYJIAPHBIN (C KaMepoi) — 2 MIT.;
[udposas Bugeokamepa it pabOThI C ONTHYECKUMH ITpudopamMu - 2 mIT.;
[Tpubop /1 cpaBHEHHS YTIEKUCIOTO ra3a BO BIBIXa€MOM H BBIIBIXa€MOM BO3yXe
[Tpubop aJyisg 1eMOHCTPALIMU BOJIHBIX CBOMCTB MTOYBBI
[Tpubop /U1 IEMOHCTpAIMK BCACHIBAaHUS BOJIbI KOPHSIMU
[Tpubop 11 0OHapYX)EHUS IbIXaTEIbHOIO ra3000MEHA Y pAaCTEHUM U AKUBOTHBIX
Kommnexkt mukpornpenaparos "Anaromus"

Komnuext mukponpenaparos "boranuka 1"

Kommnexkt mukponpenaparos "boranuka 2"

Kommiekt mukpomnpemnapatos "3oonorus"

Kommuiext mukponpemnaparoB "OOriast Ouonorus”
MHUKPOCKOII IIKOJIBHBIN € TOACBETKON
Monenb-anmukanus JlejgeHne KieTku
Mogenp-anminkanus MuTo3 1 Meno3s

Mogens ['opTanb B pa3zpese

Mogens Kenynok B pazpese

Mosr B paszpese

Monens Hoc B paspese

Mopens Cepaue

Kommiekt mopeneit "Ctpoenne Mo3ra mo3BOHOYHBIX
Ckener uenoBeka Ha nmojactaske (170 cm.)

Topc yenoBeka pa3oopHBIit (42 cM.)

Mopenp "Cucrema opraHoB JbIXaHus"

Habop naneoHTon0rn4eckux Myssken

Monens "CtpoeHune KIeToqHor 000109Kku”

Mopnens ctebist pacTeHUs

Mopenb cTpoeHHs! KOpHs

Mopens cTpoeHus nucTa

Mopenb 1BeTKa BacUIbKa

Mogens uBeTka ropoxa

Mopenb BETKa KamycThbl

Mopenb niBeTka KapToders

Mogenb 1BETKA MOACOTHEYHUKA

Mozenb 1IBeTKa NITEHUIIBI

Mogenb 1IBETKA TIOJIbIIAHA

Mopenb 1iBeTKa s10JI0HN

Monenb uHGY30pUn-TYDEIbKH

Monens KoneuHOCTS JTomaan

Mopenb KoHeuHOCTb OBIIBI
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Mogpenb Ckenet roiay0s

Monenp Ckenetr KOCTUCTON PhIOBI

Mogens Ckener KpoJivka

Mopnens Ckener JarymKku

Mogenns Ckener siepuilbl

JHuxkas hopMa u KyJIbTypHBIE COPTa TOMAaTOB
Juxkas ¢hopMa u KyJIbTypHbIE copTa SI0JIOHI
Kopuemnop! 1 nmnoasl

['puls

OBomu (OonbIIHE)

@pykTHI (00ABIINE)

KommuiekT noptpetoB i odopmieHust kabunera

5.2. O6opynoBaHue 1Jisl IPOBeAeHNsI MPAKTUYECKHUX PadoT
®dnopa cpenneit nmonocel Poccun. Atiac-onpenenurenb
NnmoctpupoBanubiii  onpenenurens pacteHuid Cpenneit Poccuu. Tom 2. IlokpblToceMeHHBIE
(I1By10JIbHBIE: Pa3HOJIETIECTHBIE)
ATrnac qukopacTyumux pactenui JleHuHrpaackoi odnactu
JepeBbsi M KyCTapHUKM CpeOHEW IMOJIOChl eBponerckol wactu Poccun. WimoctpupoBaHHBIN
OTpeIeNIUTENb
MukponabopaTopus 115 XUMUYECKOT0 dKCIIepuMeHTa — 18 miT.;
Crexkia NOKpOBHbIE
ITanouka creknsauas — 30 mrt.;
3aKuM TPOOUPOUHBII
Jloxka ns coxuranus semects — 30 1T,
CnupTtoBka nadopatopHas nutas — 20 mr.;
IraruB mist npodupok — 20 mrT.;
Boponka nmaboparopnast — 30 mit.;
Kon6a xornueckast — 30 mmirt.;
[Tpobupka — 100 mr.;
Crakan — 30 mT;
Crynka ¢apdoposas ¢ nectukom — 30 mrT.;
[{unuHaap MepHbIA — 17 .
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