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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo y4eOHOMY mpeamery "buonorus" (nmanee - OuonOrHs) Ha ypOBHE CPEIHETO OOIIEro
oOpa3oBanus pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O06 oOpa3oBaHun
B Poccuiickoit ®enepammm», @PI'OC COO, Konnennun npenonaBanus yaeoHoro npeamera «bromorns»
Y OCHOBHBIX MOJIOXKEHUH (perepanbHOi paboueil mporpaMMbl BOCIIUTaHUSI.

Y4eOnsrit mpeamet «buonorusy yriayonéanoro ypoBHs m3ydenns (10-11 kmaccel) ABIsSETCS OAHUM U3
KOMIIOHEHTOB TpeaMmeTHoH oOmact «EcrecTBeHHO-HayuHble mnpeaMeTs». COrIacHO IOJOXKEHUIM
OI'OC COO mnpodunbHble ydeOHBIE NpEIMETHI, HM3ydaeMble Ha YIIyOIEHHOM YpPOBHE, SBISIOTCS
criocobom muddeperHmmanu 0OydeHHS Ha YPOBHE CpedHero oOmero oOpa3oBaHHS W TPHU3BAHBI
obecrneunThb PEeEeMCTBEHHOCTb MEXIY OCHOBHBIM o0mmum, CpeIHUM o0Imum,
CpeaHUM NPOo(EeCCHOHATIBHBIM U BBICHIMM 00pa3oBaHMEM. B TO ke BpeMsi KaXIblli U3 3THX y4eOHBIX
IPEeIMETOB JAOJDKEH OBITh  OPHUEHTHPOBAaH Ha IPUOPUTETHOE peuleHne 00pa30BaTeIbHBIX,
BOCIIUTATENBHBIX W Pa3BUBAIOIIMX 3a/a4, CBA3aHHBIX C MOpOQOpHEHTalUeld Oo0yJalommxcs |
CTUMYJIUPOBaHHEM HHTEpeca K KOHKPETHOM O0JIaCTH HAy4yHOTO 3HAHHs, CBSI3aHHOTO C OMOJIOTHEH,
MEIUILMHOM, 3KOJIOTUEN, TICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma mo ydeOHOMYy mpeamety "buonorus" maétr mpeicTaBieHHE O IENW W 3aJadax W3y4YeHHUs
yueOHoro mpenmera «buonorus» Ha yriyOn€HHOM ypOBHE, ONpeAeseT o0s3aTeNbHOe (HHBaPHAHTHOE)
MpeIMETHOE COJep)KaHue, ero CTPYKTYpHUpPOBaHME M0 pa3fesiaM M TeMaM, paclpelesieHue Mo Kiaccam,
PEKOMEHIIyeT I0CIEI0BAaTENbHOCTh HM3YUYEHUS y4eOHOro marepuana ¢ y4€TOM MEKIPEAMETHBIX U
BHYTPHUITPEIMETHBIX CBsI3EH, JIOTHKH y4eOHOTO MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B
nporpaMMe Mo OWOJIOTHH peali30BaH MPHHLUI NPEEeMCTBEHHOCTH C U3yYCHHEM OHMOJIOTHH Ha ypOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, Oarogaps yeMy IpocMaTpUBAETCsl HAPaBJIECHHOCTh Ha MOCIEAYIOIIEe
pasBuTHE OWOJOTMYECKHX 3HAHUH, OPHEHTHPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHS, HKOJOTMYECKOr0 MBIIUICHHUS, MPEACTABICHUM O 310pOBOM o00pase XHU3HM, Ha
BOCIIUTaHHE OEpEeKHOro OTHOMICHUS K OKpY’Karolled NpuponHOoW cpexe. B mporpamme mo Guonoruu
TaKkXe TOKa3aHbl BO3MOXXHOCTH y4eOHoro mpeamera «buonorusi» B peanmmsanum tpedoBannit ®I'OC
COO K muIaHUpyeMBIM JIMYHOCTHBIM, METANpeAMETHBIM W IMPEIMETHBIM pe3yjbraraM OOydeHHsS W B
(OopMHPOBaHNH OCHOBHBIX BUOB yUeOHO-TIO3HABATENHHOMN JEATENFHOCTH OOYYAIOIINXCsl M0 OCBOSHHIO
coJep:kaHusi OMOJIOrHMYECKOr0 00pa30BaHMs Ha YPOBHE CPEAHEro o01iero o0pa3oBaHusl.

Yuebnblil npeamer «buonorus» Ha ypoBHe cpenHero oOmiero o0pa3oBaHMs 3aBepLIaeT OHOIOrHYECKOe
oOpa3oBaHHe B IIKOJE U OPUCHTUPOBAH Ha pacIIMpEeHUE U yriIyOJeHrne 3HAHUI 00yYaromuXxcsl O KUBOK
NpUpOsE, OCHOBAaX MOJIEKYJSIPHOW W KJIETOYHOHW OWONOTMM, 3MOPHUOJIOTMM W OHMOJIOTMM Ppa3BUTHA,
TeHETHKH, CEJICKINN, ONOTEXHOJIOTHH, SBOJIOIOHHOTO YUEHHS U KOJIOTHH.

N3zyuenne yueOHOro mpeamera «buonorus» Ha yriayOJeHHOM ypOBHE OPHUEHTHPOBAHO Ha IOATOTOBKY
00yyaromuxcsl K MOCJIEAYIOIIEMY MOJyYeHHIO OMOJIOIMYECKOTO 00pa3oBaHMs B By3aX M OpPraHU3aIMAX
cpeaHero mnpodeccuoHanpHOrO oOpazoBanus. OCHOBY €ro coJiep)KaHUsl COCTaBISIET CcUCTEMa
OMOJIOTMYECKUX  3HAHUM, IOJYYEHHBIX HpU HU3YyYeHHH OOydYarolIUMHCA  COOTBETCTBYIOLIMX
CHCTEeMaTHYEeCKNX Pa3/IeioB OMOJIOTHH HAa YPOBHE OCHOBHOTO 00mIero oopasosanus, B 10—11 kmaccax atu
3HaHUS TOJy4aroT pa3BUTHE. Tak, paclIMpeHbl W YrIyOJeHbl OMOJIOTUYECKUE 3HaHHUS O PaCTECHUSIX,
JKUBOTHBIX, Tpr0ax, OakTepusix, OpraHu3Me YesioBeKa, OOIINX 3aKOHOMEPHOCTSX KHU3HH, JOIOTHUTEIHEHO
BKIIFOUEHBI OWOJIOTMYECKHE CBEJICHUS MPUKIAIHOTO M TIOMCKOBOTO XapakTepa, KOTOPhle MOXKHO
WCIIOJIb30BaTh KaK OPHEHTHPHI JJIS TOCIEAYIOIEro Beioopa npodeccun. BozmoxHa Takke MHTErpanus
OHMOJIOTUYECKUX 3HAHHUW C COOTBETCTBYIONIMMY 3HAHHUSAMHU, TOTYYCHHBIMU 00YYAIOMIMMUCS MTPH U3YyUSHUU
(bU3NKHU, XUMUY, Teorpaduu 1 MAaTEMaTHKH.

CrpykTypa mporpamMMbel 1o ydeOHOMy mnpenmery "buonorus" oTpakaeT CHCTEMHO-ypPOBHEBBIH U
SBOJIIOIMOHHBIA  MOAXOABI K M3y4deHWto Owosormu. COrjacHO WM, H3Y4YalOTCsl CBOMCTBA U
3aKOHOMEPHOCTH, XapaKTEepHble Ul JKMBBIX CHCTEM pa3sHOrO YPOBHS OpraHU3allH, 3BOJIOLUHU
OpPraHUYEecKOro MuUpa Ha 3emiie, COXpaHEeHHUs] OMOJIOrMYECKOro pa3HooOpas3us mianetsl. Tak, B 10 xmacce
U3y4YaroTcs OCHOBBI MOJIEKYJSPHOH W KIIETOYHOW OWOJOTHH, SMOPHOJIOTHU U OHOJIOTHU DPa3BHUTHS,



TEeHETUKH W CENIeKUUH, OHOTEXHOJIOTMH W CHHTETHYECKOW OHONOTHH, aKTyaJlM3upyIOTCS 3HAHUS
oOyuaromuxcsi Mo OOTaHUKE, 300JIOTHH, aHATOMHH, (huznonoruu yenoBeka. B 11 kmacce mzyuarorcs
HBOIIONIMOHHOE YYEHHE, OCHOBHI KOJIOTHH U yUeHHe 0 Onocdepe.

VYueOnslii npeamet «buonorus» npu3BaH 00eceUYUTh 0OCBOCHHE 00YYaIOUIMMUCS OMOJIOTHYECKUX TEOPHA
U 3aKOHOB, WAEH, NPUHIMIIOB M IPaBWI, JEXKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTHHBI MUPA, 3HAHUH O CTPOEHHM, MHOT000pa3uu U OCOOCHHOCTAX KJIETKH, OpraHu3Ma, MOIYJISINY,
OMOIIeH03a, SKOCHCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTH)KCHUSX, COBPEMEHHBIX HCCIICIOBAHUSIX B
Ouosioruy, NMPUKIAAHBIX aclleKTax OMOJIOTMYECKUX 3HaHMM. [ pa3BUTHS M MOAICPKAHUS HHTEpeca
oOyvaromuxcsi K OHWONOTMM Hapsay CO 3HAYUTENBHBIM OOBEMOM TEOPETHYECKOTO MaTepuaia B
COJEpPKAaHUM NPOrpaMMbl IO OHOJOTMH NPELyCMOTPEHO 3HAKOMCTBO C HCTOPUEH CTAHOBJIECHUS U
pas3BUTHSA TOH WM UHOH 001acTu OMOJIOIUH, BKJIAZOM OT€UECTBECHHBIX U 3apYOEKHbIX YIEHBIX B PELLICHHE
BOKHEHIINX OMOIOTHUECKUX M HKOJIOTHYECKHUX MPOOIIEM.

Lenp nzyuenus yuebHoro npeamera «buosnorus» Ha yriryOn€HHOM ypoOBHE — OBJaJleHHE 00YYarOIMMHUCS
3HAHHUSIMHU O CTPYKTYPHO-(QYHKIIMOHAIFHON OpraHu3alliy )KUBBIX CHCTEM Pa3HOTO PaHra u IpruoOpeTeHue
YMEHUH HWCIOJNB30BaTh OTH 3HaHWS B (OPMHPOBAHMM MHTEpeca K ONpenen€HHOH obmacTu
po(hecCHOHANBHON NIeATENFHOCTH, CBSI3aHHOW C OMOJOTHEH, WM K BBIOOPY y4eOHOTO 3aBEACHHS IS
MPOIOJDKEHUS] OMOIOTUYECKOTo 00pa30BaHHsI.

HocTmwkenne nenu u3ydeHus yueonoro npeamera «bruonorus» Ha yriny0i1EHHOM ypoBHE 00ecrieunBaeTcs
peIICHUEM CIIeTYOIIHX 3a/1a4:

OCBOCHHE OOYYaIOUIMMUCS CUCTEMbI OMOJOTUYECKUX 3HAHWH: 00 OCHOBHBIX OMOJIOTHYECKHX TEOPHSIX,
KOHLCIIMIX, TUIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IIPAaBUIAX, COCTaBISIOLIMX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYI0 KapTHHY MHpPa; O CTPOSHHH, MHOTOOOPa3Hd U OCOOCHHOCTSIX OMOJOTHYECKHX
cucteM (KJIETKa, OPTaHU3M, MOMYJISAINs, BUA, OHMOTeoIeHo3, Onocdepa); O BBAAOIINXCS OTKPHITHAX U
COBPEMEHHBIX UCCIIEIOBAHUAX B ONOJIOTHH;

03HAKOMJICHHE OOYYaIOIIMXCS C METOJIaMH TIO3HAHHS JKUBOW MPHUPOBL: UCCIEN0BATEIbCKUMHU METOIAMH
OMOJOTHYECKUX HayK (MOJIEKYJSIPHOW M KJIETOYHOW OWOIIOTHH, IMOPHOJIOTHH W OWOJIOTHH Pa3BUTHS,
TCHETHKH M CEJEKINH, OWOTEXHOJOTHMH W CHHTETHYECKOW OHMOJIOTHH, MAaleOHTOJIOTHH, JKOJIOTHH);
METOaMHU CaMOCTOSTENILHOIO MPOBEACHUSI OMOJIOTMYECKUX UCCIEIOBAaHUN B Ja00OpaTOpuy U B MPHUPOJE
(nabmoeHue, U3MEpeHUe, IKCIIEPUMEHT, MOJICTIMPOBAHHE);

OBIIaJicHUEe OOYyYarOIUMHCS YMEHHSIMH: CaMOCTOATENILHO HAaXOJUTh, aHAIM3UPOBATh W HCIOJIH30BATH
Ounosiornueckyro HMHGOPMALMIO; TONb30BAaThCS OHOJOTMYECKOM TEPMUHONOTMEH M CHMBOJIMKOM;
YCTaHABJIMBATh CBA3b MEXIy Pa3BUTHEM OHMOJIOTHH U COLUATBLHO-DKOHOMHUYECKUMH U HKOJIOTHUECKHUMHU
npobjeMaMu YelOBEYECTBA; OIEHUBATH IOCIEJCTBUS CBOCH JEATENILHOCTH TI0 OTHOIICHHIO K
OKpY’Kalolllel NpUPOAHON cpexe, COOCTBEHHOMY 3J0POBBIO M 3[0POBBIO OKPY)KAIOLIMX JIOJEH;
000CHOBBIBaTh U COOJIFOAATh MEPhI MPOQPUIAKTUKYA HHOEKIIMOHHBIX 3a00JICBaH I, TPAaBUIIA TIOBEACHUS B
npupoje u obecriedeHus: 0€30MaCHOCTH COOCTBEHHOH KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX CUTYALMSIX
MIPUPOHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIE HAYYHbIC OTKPBITHS B 00JIaCTH
Ouooruu;

pasBUTHE Yy 00yUYarOMINUXCs MHTEIIEKTYAIBHBIX M TBOPUECKUX CHOCOOHOCTEH B MPOLIECCE 3HAKOMCTBA C
BBIJIAIOIIUMICS OTKPBITUSIMH W COBPEMEHHBIMH UCCIIEIOBAHUSIMA B OHOJIOTHH, PEIIAEMBIMH €O
npobjeMaMH, METOJOJOrHell OHMOJIOTHYECKOTO HCCIENOBAaHMs, TPOBEACHUS AKCIEPUMEHTAIbHBIX
WCCIICIOBAaHUHM, pelleHrsT OWONOTMYEeCKHX 3a/1ad, MOZCIHPOBaHUS OHOJIOTHYECKUX OOBEKTOB H
MPOIIECCOB;

BOCIIUTAHUE Y OOYYarOIIMXCsl EHHOCTHOTO OTHOLIECHHS K YKUBOW MPHUPOJIE B LIEJIOM M K OTHENbHBIM €
00BbEeKTaM ¥ SBICHUSAM; (POPMUPOBAHUE IKOJIOTUIECKON, TEHETHIECKOW TPAMOTHOCTH, 00IIel KyJIbTYphI
MIOBEJICHUS B IPUPO/IC; MHTETPALlMH €CTECTBEHHO-HAYUHBIX 3HAHUI;

nproOpeTeHne 00y4aloIIMMHUCS KOMIIETEHTHOCTH B PallMOHAIBHOM HPUPOJIOIOIIBE30BaHNH (COOIIOCHNE
NpaBWI TIOBEJICHUSI B TMPHUPOJIE, OXPaHbl BUJIOB, DKOCUCTEM, OHOC(EphI), COXPaHEHHH COOCTBEHHOTO
3I0pOBbS M 3/I0POBbS OKpYXaroIuxX Jofei (cobmromeHuss Mep npodmiakTuku 3aboieBaHMH,
obecriedyeHne O€30MACHOCTH JKU3HENEATENLHOCTH B UPE3BBIUANHBIX CUTYalMsSX TNPUPOTHOTO U



TEXHOT€HHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BaHUS OMOIOTMYECKUX 3HAHUI U YMEHHI B TOBCETHEBHOW
KH3HU;

CO3JIaHMe YCIOBUU ISl OCO3HAHHOTO BHIOOpa OOYYAIOIMMHUCS WHIUBHIYaTbHOW 00pa3oBaTeNbHON
TPAaCKTOPUH,  CIIOCOOCTBYIOLICH  IMOCICAYIOIIEMY MPO(PECCHOHATBHOMY  CaMOOIPEACICHUIO, B
COOTBETCTBHH C WHIAMBUIYATLHBIMU HHTEPECAMH M TIOTPEOHOCTSMHU PETHOHA.

OO0mee 9McIo YacoB, OTBEACHHBIX HA M3yYeHHE OMONOTMH Ha YIIyOJIEHHOM YPOBHE CpeIHEro oomiero
oOpa3zoBanus, coctaBisieT 204 yaca: B 10 kiacce — 102 vaca (3 waca B Henenro), B 11 kmacce — 102 vaca
(3 gaca B HEmemIO).

Ot160p OpraHu3anMOHHBIX (HOPM, METOMOB U CPEACTB OO0y4eHHs OWOJIOTHH OCYIIECTBISCTCA C YYETOM
crienu(UKA ero COJACpIKaHWS W HAMpPaBICHHOCTH HA TNPOJOJDKEHHE OMONOTMYECKOro oOpa3oBaHUs B
OpraHu3aIHgX CPeTHEro MPodecCHOHATBFHOTO U BBICIIETO 00pa30BaHusl.

OO0s3aTebHBIM YCIIOBHEM TIPH OOYyYeHHH OHMOJIOTMH Ha YIIyOJEHHOM YpOBHE SIBJSICTCSI TPOBEICHHE
nabopaToOpHBIX M MPaKTHYeCKUX pador. Takke ydacTHe OOY4YAIONIMXCS B BBITIONHEHHH MPOCKTHBIX U
yueOHO-HUCCIeI0BATEIbCKUX PA0OT, TEMAaTHKA KOTOPBIX OMPEICISCTCS YIUTEIEM Ha OCHOBE MMCIOLIMXCS
MaTCpPUAIbHO-TCXHUYCCKUX PECYPCOB U MECTHBIX IMMPUPOAHBIX YCJ'IOBI/II\/'I.

COJEPKAHHUE OBYYEHUA
10 KJIACC

CozepxaHue TPOrpaMMBbl, BBIIEICHHOE KYPCUB0OM, HE BXOAUT B MPOBEPKY TOCYAaPCTBEHHON HTOTOBOI
arrecraimu ([MA).

Tema 1. buoJsiorus kak Hayka

CoBpemeHHas 6HOOTHA — KOMIUIEKCHas Hayka. Kparkas ucropust pa3Butusi ononorud. buonormaeckre
HAyKH W U3ydaeMble WMHU TpoOsieMbl. (DyHIaMEHTalbHBIC, NPUKIAIHBIC M TOUCKOBBIC Hay4YHbBIC
HCCIIEIOBAHKS B OHOJIOTHU.

3naueHne Onomoruu B ((OPMUPOBAHUU COBPEMEHHON €CTeCTBEHHO-HAYYHOU KapTHHEI Mupa. [Ipodeccun,
CBsI3aHHBIC ¢ Owosorueil. 3HaueHWEe OHOJNOTHHM B IPAKTUYECCKOW ICSATEIBHOCTH UYEJIOBEKAa: MEAWIINHE,
CEJIbCKOM XO3SIICTBE, MPOMBILIIEHHOCTH, OXPAHE IIPUPOIBL.

JdeMoHcTpanuu

[oprpets: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapeun, V. I'apseii, I'. Mennens, B.
. Bepranckuii, W. II. IlaBnoB, M. W. MeunmkxoB, H. W.BaBunos, H. B. Tumodeen-PecoBckuii,
Hx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuirsl ¥ cxembl: «CBSI3b OHOJNIOTHH C IPYTUMH HayKamm», «CrcTeMa OHOJIOTHIECKUX HAYK).

Tema 2. ’KuBble cUCTeMbI U X U3YYEeHUE

JKuBble cucTeMbl Kak mpeaMeT n3ydeHust Onosiorui. CBOWCTBA KHUBBIX CHCTEM: €AMHCTBO XUMHUYECKOTO
COCTaBa, AUCKPETHOCTb M LEIOCTHOCTb, CIOKHOCTb U YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTD,
CaMOOpraHu3alnus, CaMOBOCIIPOU3BEIEHUE, PA3APAXKUMOCTb, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alMy >KUBBIX CUCTEM: MOJIEKYJAPHBIN, KIETOYHBIM, TKAHEBbIHA, OpPraHU3MEHHBIH,
NOIYJISIIMOHHO-BUZIOBOM,  DKOCHUCTEMHBIH  (OmoreoneHornueckui), Ouocdepusiif.  I[Ipomeccsr,
MPOUCXOJISIINE B KUBBIX cucTeMax. OCHOBHBbIE TIPU3HAKK >KUBOTO. JKH3Hb Kak QopMa CyIIecTBOBaHUS
Marepuu. Hayku, n3yyaroniye ;xMBble CUCTEMBI HAa Pa3HBIX YPOBHSAX OpraHU3al1u.

Uzyuenne xuBbIX cucteM. Meroasl Onosornueckold Hayku. HaOmionenue, u3mepeHue, SKCIEPUMEHT,
cucreMarusanys, mMetaaHanus. [loHsATHe O 3aBUCUMON M HeE3aBUCHMOHM mepemeHHOW. [lnmanupoBanue
skcnepuMenTa. lloctanoBka um mpoBepka runorte3. HyneBas rumotes3a. Ilonstue BBIOOpKHM u €€
JIOCTOBEpHOCTH. Pa3bpoc B 6Gmosnorndecknx gaHHbIX. OLeHKa TOCTOBEPHOCTH MOIYYEHHBIX PE3yIbTaTOB.
IIpuuKHBI UCKAKEHUS PE3YJIBTATOB IKCIIEpUMEHTA. [IOHATHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuiel u cxembl: « OCHOBHBIC TPHU3HAKH JKU3HW», «buonormdeckue cuctembl», «CBOWCTBA JKHBOH
MaTepum», «YpPOBHHU OpraHU3allUd >KUBOM MOpUpOAbD», «CTpoeHHE KHUBOTHOM KIETKW», «TKaHU
JKABOTHBIX», «CUCTEMBI OpPraHOB YEJIOBEUSCKOTO OpraHmu3May, «buoreorieHo3», «buochepay, «MeTomb
W3YYCHUS 5KUBOU MPUPOJIBD.

OGopynoBaHue: 1abopaTopHoe  OOOpYyIOBaHWE  UISI  MPOBENEHUS  HAONMIOJNCHWHA, W3MEpEeHHI,
AKCIICPUMEHTOB.

IIpakTuyeckas padora «/crnonb30BaHUE PA3TUUYHBIX METOIOB IIPU U3YyUCHUU YKUBBIX CUCTEM.

Tema 3. buoJiorus KJieTku

Kiretka — cTpykTypHO-(DyHKITMOHAIBHAS eNUHUIA XUBOTO. VicTOopHs oTkpeiTus kietku. Padoter P. I'yka,
A. JleBenryka. Knerounass teopus (T.IlBann, M. lllneiinen, P. Bupxo). OCHOBHBIC IOJOXKEHUS
COBPEMEHHOU KJIETOYHOU TEOPHH.

MeTo1p1 MOJIEKYISIPHON U KIETOYHOW OMONOTHH: MHUKPOCKOMHS, XpoMaTorpadus, 3meKTpodopes, MeTo
MEUEHBIX aTOMOB, IUQQepeHIHAIbHOE [eHTPUPYTHPOBaHNE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue
QuxcuposanHvix Kiemok. DNEKTpOHHass MUKpockonus. Kongokanvuas muxpockonus. Bumanvhoe
(npusicusnenHoe) uzyyeHue Kiemox.

JdeMoHcTpanuu

Hoprpetsi: P. I'yk, A. JleBenryk, T. IIsann, M. lIneiinen, P. Bupxos, K. M. bap.

Tabnuirel 1 cxeMbl: «CBETOBOH MUKPOCKOT», « DIIEKTPOHHBI MUKPOCKOI», «IcTOpHUs pa3BUTHS METOIOB

MHKPOCKOITHI.
O06opyioBaHue: CBETOBOM MHKPOCKOI, MHUKpOIPENapaThl PaCTUTENBHBIX, JKUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

IIpakTuyeckass padora «/3ydeHne MeTOHOB KJIETOYHOH Owonorum (XpomaTtorpadus, 3IeKTpodopes,
muddepennuanbHoe nenTpudyruposanue, [11IP)».

Tema 4. XuMnueckas OpraHu3anms KJIeTKH

XUMHUYECKHH COCTaB KIETKH. Makpo-, MHUKPO- M YJIbTPaMHKpOJIeMeHTH.. Boma u e€ posp Kak
pacTBOpHUTENS, peareHTa, y4yacTHe B CTPYKTYPHPOBAaHMH KJIETKH, TEIUIOPEryJsIMA. MUHepalbHbIe
BEIIeCTBA KIJIETKH, UX OMoJorudeckas poib. Poyib KaTHOHOB ¥ aHHOHOB B KJIETKE.

Oprannyeckye BelecTBa KIeTku. buonornueckue nonuMepsl. benku. AMUHOKHCIOTHBIN cOocTaB OEJIKOB.
CrpykTypsl OenkoBoii Mojekynbl. [lepBuuHas cTpykTypa Oeika, MenTHIHAs CBs3b. BTopuYHasi,
TpeTU4YHasi, 4YeTBepTHYHas CTPYKTyphl. Jenatypauus. CpoiictBa OenkoB. Kiaccudukamust Oenxos.
Bbuonoruueckue ¢pyHkunu 6enkoB. [Ipuonsl.

YrieBonbl. MoHOCaxapuabl, AUCAXapHUIbl, OJUTOCAXAPUILI U moucaxapuapl. OOmui 1IaH CTPOSHUS U
(bU3NKO-XMMHUUECKHE CBOWCTBA yIiieBo10B. buonornueckue GyHKIUH yII€BOIOB.

Jlunuaer.  TwapoduinbHO-TUApOPOOHBIE  cBoMicTBa. Kiaccudukanus JaunuaoB. TpUIIIALEPHIIBI,
¢dochomunuapl, BOCKH, ctepoubl. buonornueckue gpynxunn iununos. O0mye cBoiicTBa OMOIOIHIECKUX
MeMOpaH — TEeKy4eCTb, CHOCOOHOCTh K CaMO3aMbIKaHHIO, TIOTYIPOHUIIAEMOCTb.

HyxnennoBeie kucnotel. /JIHK m PHK. Crpoenme nyximenmHoBbIX kucnor. Hyxmeortwner. [Ipuammmn
kommemenTapHocTd. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crimpans. MecToHaxoXAeHUE U
ouonmornueckne pynkmum JJHK. Bugsr PHK. @yaknuun PHK B kiieTke.

Crpoenune monekynsl AT®. Makposprudeckue cBsizu B Moiiekyiie AT®. buonornueckue Gy ATO.
BoccraHoBNeHHBIE  NMEPEHOCUYHMKH, HMX (QYHKOMM B  KIETKE. [pyeue  Hykreozuompugocpamol
(HT®). CexBenupoBanue [JHK. Memoos: cenomuxu, mpanckpunmomuxu, ApomeoMuKi.

CrpyktypHass  Ouosiorusi:  OMOXMMHYECKME M OMOQHU3MYECKHE  HWCCIENOBaHUS  COCTaBa |
MIPOCTPAHCTBEHHOHN CTPYKTYphl OnoMoIeKy. Mooeruposanue cmpykmypsl u QYHKYUL OUOMOLEKYT U UX
Komniekcos. Komnvromephuiil OU3Qiin U OpeaHuyeckull CuHme3 OUOMOAEKY U UX HENPUPOOHBIX AHAI0208.
JleMoHCTpanun

Hoprpertst: JI. Iomunr, k. Yotcon, @. Kpuk, M. Yuikuuc, P. ®panknun, ®. Canrep, C. [Ipy3unep.



Jlnarpammel: «Pacripenenenne XHMMHUYECKMX JJIEMEHTOB B HEXHUBOW mpuponey», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOM NMPHPOIE».

TaOmuie! u cxemsl: «Ilepuoguueckast Tabnua XUMUYECKUX 3JIEMEHTOB», «CTpOeHHE MOJIEKYJIb BOABDY,
«BemecTBa B coctaBe opranuzMoBy», «CTpoeHHEe MOJIEKYNbl Oenka», « CTpyKTypbl OSIKOBOW MOJICKYIIBD,

«CtpoeHre MOJEKyn YriieBoJioB», «CTpoeHHEe MOJEKyN JHIUA0BY», «HyKICHHOBBIE KHCIIOTHIY,
«Ctpoenne monekynsl ATO».

O6opynoBaHue: XUMHYECKas IOCyJa U 000pyIOBaHHUE.

JlabopaTopHas padoTa «OOHapYKeHHE OEIIKOB C TIOMOIIBI0 KAYeCTBEHHBIX PEAKIIU.

JlaGopaTopuasi padora «lccienoBanue HYKIEHHOBBIX KHCJIOT, BBIIEIEHHBIX W3 KJIETOK pa3IMYHBIX
OpPTraHU3MOB).

Tema 5. Ctpoenue u GQyHKIMHU KJIETKH

Tumel KJIETOK: dyKapHOTHYecKas U Ipokapuoruueckas. CTpyKTypHO-(QYHKIHOHAIbHbIE 00pa30BaHUS
KJIETKU.

Crtpoenue mpokapuotndeckoil kietkd. Kierounas crenka Oakrtepuit u apxeil. OcOOCHHOCTH CTPOCHUS
reTepoTpoHON 1 aBTOTPOPHOH MPOKAPUOTUIECKUX KIETOK. MeCTO U poiib MPOKApHUOT B OMOILIEHO3aX.
Crpoenne #  (QyHKIMOHHMpOBaHHME DJYKapHOTHYeCKOM  kierku. Ilmasmarndeckas  memOpaHa
(nnazmanemma). CTpyKTypa Iuta3MaTHYecKold MeMOpaHbl. TpaHCIOPT BEILECTB Yepe3 MIa3MaTH4eCcKyro
MeMmOpany: naccuBHBIA (auddysus, obneryénnas auddysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIHA
aKkTUBHBIM TpaHcmopt). llomymponumaemocts wmemOpanbl. PabGoTta HaTpwmii-kaameBOro Hacoca.
OHAOIMUTO3: MUHOIKUTO3, paronnTo3. Dk30unTo3. Knerounas crenka. CTpykTypa U QyHKIMH KICTOYHOM
CTCHKH PacTeHUH, TpUOOB.

Hurornasma. [{utozoms. [utockener. Jpmxenue muToruiasmel. OpraHonisl kKieTkun. OgHoMeMOpaHHbBIE
OpraHoubl KJIETKU: 3HjomIazmaTrueckas cetb (OI1C), anmapat ["0ibIKH, JTU30COMBI, UX CTPOCHHE U
¢bynkuuu. B3auMocBA3p  omHOMEMOpaHHBIX  OpraHougoB  KiaeTkd. CTpoeHHe TpaHyJIIpPHOTO
pertukyinyma. Mexanusm nanpasnenus 6enxog ¢ II1C. Cuare3 pacTBOpuMBbIX 0enkoB. CHHTE3 KIETOYHBIX
MeMmOpaH. ['ajkwuii (arpaHyJIIpHBI) HIOTUIA3MaTHYECKHN peTHKYITyM. CekpeTopHast QyHKIIHS anmapara
TFonbmxu. Moouguxayuss  benxos 6 annapame Ionvooxcu. Copmuposka 6enxkos 6 annapame
Tonvooicu. TpaHCTIOPT BEMIECTB B KJIETKE. Bakyonn pacTuTenbHBIX KiIeToK. KieTounsrii cok. Typrop.
[TomyaBTOHOMHBIE OpPraHOWIB! KIETKH: MHUTOXOHAPHUH, IAcTUAbl. [Ipoucxooicoenue MumoxoHOpui u
naacmuo. Cumbuoecenes (K.C. Mepesckosckuu, JI. Mapeynuc). Ctpoenue n GYyHKIUHM MHUTOXOHAPHHA U
rwiactuy. [lepBuyHble, BTOPUYHBIE M  CJIOXKHBIE IUIACTHIB  (POTOCHHTE3MPYIOUIMX  JYKapHOT.
XJ0pOomIacThl, XpOMOIUIACTBI, IEMKOIUIACTBI BHICIINX PACTEHHH.

HememOpannbie opranouabl kieTkd CrpoeHne M (DYHKIMM HEMEMOPAaHHBIX OpPTraHOUIOB KIIETKH.
Pubocowmel. Ilpomescymounvie  punamenmoi.  MUKpOQUIAMEHTBI. AKMUHOBbIE — MUKPODULAMEHBI.
MplieyHble KIETKU. AKMUHOBble KOMNOHEeHmbl Hemblueunvlx Kiemok. Mukporpy6ouku. Kietounsrii
nentp. CTpoeHWe W JBWKEHHE JKTYTHKOB M  pecHHYeK. MUKPOTPYyOOUKH  IUTOIIA3MBbI.
Llentpuoins. benxu, accoyuuposantvie ¢ MuKpoguiamenmamu u Mukpompyobouxamu. Momopnule 6enxu.
SAnpo. OGonodka siapa, XpOMAaTHH, KapUOIUIa3Ma, SIPBINIKH, WX CTpPOCHHWE W (QYHKIWHU. SnepHbId
OenkoBbIil MaTpuKe. [IpocTpaHCTBEHHOE PACIONOKEHUE XPOMOCOM B HHTEp(Da3HOM siaipe. Dyxpomamun u
eemepoxpomamun. beakn XpomaTtnHa — TUCTOHBL. Juuamuxa sdepHoi 000nouxku 6 mumose. AoepHulil
MPAHCHOPM.

Knerounsie Brmouenns. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3yKapuoT (PacTUTEIbHOM, JKUBOTHOH,
TpUOHON).

JdeMoHcTpanuu

Tloptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuis! u cxeMbl: «CTpoeHHE SYKapuOTHIECKON KIeTKH», «CTpoeHHe )KUBOTHON KIeTKW», «CTpoeHne

pacTUTEIbHON KIETKH», « CTpOo€HHE MUTOXOHIPHNY, «Sapo», «CTpoeHne NpOKapuOTHYECKON KIETKN.
OO6opyioBaHUE: CBETOBOM  MHKPOCKOII, MHKPOIpEnapaTbl  pacTUTENbHBIX, JKUBOTHBIX  KIETOK,
MUKpOIIpenapaTsl 0aKTepHaTbHBIX KIETOK.



JlabopaTopHas padora «/3ydyeHne CTpoeHUs KIETOK PA3IMYHBIX OPraHU3MOBY.

IpakTnyeckas padora «/3ydueHne CBOWCTB KJIETOYHON MEMOPaHBD».

JlaGopaTopHast padora «lccienoBanue ma3Moin3a U ACIUIa3MOJIN3a B PACTUTEIIbHBIX KIETKaX».
IIpakTHyeckast padora «/I3yueHne IBUKEHHS LHUTOILIA3Mbl B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BeliecTB M IpeBpallleHHe JHEPTUM B KJIeTKe

AccUMWIANNS ¥ AUCCUMIIIANINAS — IBE CTOPOHBI MeTa0omu3Ma. THIbl 0OMeHa BemlecTB: aBTOTPO(HBIN 1
reTepoTpoHBIA. YyacTHe KHCIopoda B OOMEHHBIX MpoIleccax. JHEpreTHIeckoe obecreueHue KICTKH:
npeBpamieane AT® B oOMeHHBIX mporeccax. DepMEHTaTUBHBIA XapakTep peakUud KIETOYHOrO
Merabonmm3ma. DepMeHTHI, MX CTPOCHHE, CBOMCTBA W MexaHm3M neicTBusa. KodepmeHTh. OTnmuus
(epMEHTOB OT HEOPTaHMUECKUX KaTaau3aTopoB. benku-akTHBaTopsl U OENKH-UHTHOUTOPEL. 3aBHCUMOCTD
CKOPOCTH (PEpPMEHTATUBHBIX PEAKIU OT Pa3TUIHBIX (PaKTOPOB.

IlepBUYHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KIETKe. MOTOCHUHTE3. AHOKCUCEHHBIN U OKCULEHHbIU
gomocunmes y baxmepuii. Ceemocodupaiowjue nueMeHmsl U HUSMEeHmvl peakyuonHo2o yeumpa. Pomb
XJIOPOIUTaCTOB B mporecce ¢orocuaTe3a. CBeroBas u TeMHOBas (pa3wl. @omoovixanue, C3-, C4- u CAM-
munvl omocunmesa. TIpogyKTUBHOCT (OTOCHHTE3a. BnusHUe pa3nuyHbIX (akTOpPOB Ha CKOPOCTD
¢dorocunTe3a. 3HaUeHHNE (HOTOCHUHTE3A.

XemocunTe3.  Pa3HOOOpasme  OpraHM3MOB-XEMOCHHTETHKOB:  HHTpHQHUIMpYOIIHE  OaKTepuw,
Kene300aKTepun, cepoOaKTepHuu, BOAOPOIHbIE OaKTeprH. 3HAaUeHHE XEMOCHHTE3a.

AHaspoOHbIe opraHm3Mbl. Bumger OpoxkeHus. IIpomaykTel Opo’keHUS W HX HKCMOIB30BAHUE YEIOBEKOM.
AHa3po0OHbIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTUH U BO30OyIUTEIH OONIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl dHepreTudeckoro obmena. I[lomroroBuTenbHbl 3Tamn. [nukonu3 —
OECKHUCIIOPOTHOE PACIIETUICHUE TITFOKO3BI.

Buonoruueckoe oKucIeHUE, WK KIETOYHOE JpIXxaHue. Poib MUTOXOHAPHIA B Tiponieccax OMOJIOrHYECKOTO
okucnenus. lluknmmueckne peaknun. OxucnutenpHOe (ocPopriupoBaHue. JHepeus MeMOPAHHO20
epaduenma npomonos. Cunmes AT®: paboma npomonnou AT®-cunmasel. [IpeumyinecTsa a3poOHOTO
MyTU 0OMEHa BEIIECTB mepe]] aHa3poOHBIM. D(PPEKTUBHOCTh YJHEPTETHIECKOTO 0OMEHa.

JdeMoHcTpauuu

Hoptpersr: [x. [Tpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Qurensrapar, 1. Mutuaen, I
A. 3aBap3uH.

Tabmumel u  cxembl: «DoTocuHTe3”», «IJHEpreTHuecknii odmen», «bmocuHTes Oenmka», «CtpoeHne

bepMmenTay, «XeMOCHHTESY.

O6opyioBaHue: CBETOBOM MHKPOCKOI, 000OpPYJIOBaHHE AJISl MIPUTOTOBICHUS MOCTOSIHHBIX U BPEMEHHBIX
MUKpPOIIpenapaToB.

JlabopaTopHas pa6oTa «lI3yueHne karaauTHYecKOW aKTUBHOCTH (DepMEHTOB (Ha MpuUMepe aMuia3bl
WIIN KaTajassl)».

JlaGopaTopHasi pabora «/3yueHne QepMEHTATHBHOTO pacIIeIUIeHHs TMEpPOKCHIa BOIOpoJa B
PacTUTENBHBIX M KUBOTHBIX KIETKAX».

JlaGopaTopHasi padora «CpaBHeHHE TIPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

JladopaTopHas pa6ora «CpaBHEHHUE TPOIECCOB OPOKCHUS U TBIXAHUS.

Tema 7. HacinencrBennass nHgopManus U pealn3anus eé B KIeTKe

Peaknyn matpuuHoro cuHTesa. I[IpHMHIMI KOMIUIEMEHTApHOCTH B pEaKUUSAX MATPUYHOIO CHHTE3a.
Peanuzanus HacienctBeHHoW wuHpopMmammu. [eHeTnyeckuil Koa, ero cpoicrBa. TpaHCKPHIIIUSA —
matpuuHblii cuHTe3 PHK. IIpuHUOMIBI TpaHCKpPHUNIMH: KOMILIEMEHTapHOCTh, AHTUIAPAJUICIBHOCTE,
acuMMeTpuaHOCTh. Cospesanue mampuunvlx PHK 6 ayxapuomuueckoti kiemxe. Hexooupyrowue PHK.
Tpancnsimus 1 e€ dtanbl. Yuactre tpancnopTHeix PHK B OmocuuTe3e Oenka. YciaoBusi OMOCHHTE3a
6enka. KogupoBanue amunokuciot. Ponbs pubocom B OnocunTese Gernka.

Coepemennvie npedcmasienuss o cmpoeHuu 2eHog. OpraHuzanusi T€HOMa y IMPOKAPUOT M DYKApHOT.
Perynsuumst akTHBHOCTH Te€HOB y mpokapuoT. ['umoresa onepona (®. XKakob, XK. Mano). Moaexyrapuvie



MeXaHu3Mbl IKCRpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pecynayuu pabomsi cenos. Perymsauus
0OMEHHBIX MPOIIECCOB B KiIeTKe. KieTouHkIi roMeocTas.

Bupycesl — HekseTouHbIe (OPMBI KU3HK W OONUraTHbie mapa3uThl. CTpOeHHME TPOCTHIX W CIOMXKHBIX
BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnennoii yuxn JHK-cooepocawux eupycos, PHK-
cooepoicawux eupycos, baxmepuogazos. Obpamuas mpaHcKpunyus, pegepmasa, uHmespasd.

BupycHble 3a0oneBaHusi uelloBeka, JKUBOTHBIX, pactenuid. CIIMJ], COVID-19, comnumanbHbie u
MEUIIMHCKHUE TIPOOIIEMBL.

Buoungopmamuka: unmezpayust u ananuz 6orvuux maccusos («bigdatay) cmpykmypnuix buonocuueckux
Oannvix. Hanomexnonocuu ¢ ouonocuu u meouyuwne. Ilpoepammupyemvie ynxyuu 6eaxos. Cnocodul
0ocmasKu 1ekapcma.

JdemoHcTpanuu

Hoptpetsi: H. K. Konsios, . 1. iBaHOBCKUH.

Tabmuiet u cxembl: «brocunTes 6enkay, «['eHeTndecknuit Koa», «Bupycen», «bakrepuodarmy.

IIpakTHyeckast padora «Co3naHne MOJENN BUPYCay.

Tema 8. ’Ku3HeHHBIH IUKJ KJIETKH

Knerounsrit 1wk, ero mepuonmsl u perymsmus. Metepdasza m mmuTo3. OCOOEHHOCTH IPOLIECCOB,
mpoTeKaronux B nHTEepdase. IlogroroBka kinetku k aenenuto. [IpecuareTndecknii (MOCTMUTOTHIECKH),
CUHTCTUYCCKUI M MOCTCUHTETUYCCKHUH (IPEMUTOTUYECCKUI) TIepro bl HHTEP(DA3HI.

Martpuunstii cunte3 JAHK — pernukanus. Ilpunnuner pervmmkanuun JHK: xoMmiemMeHTapHOCTS,
MOJTyKOHCEPBATUBHBIN CHHTE3, aHTUNapaienbHocTh. Mexannsm perukanuun  JJHK. Xpomocomsl.
Crpoenne xpomocoM. Tenmomepsl W TemoMepa3a. XPOMOCOMHBIH Ha0Op KJIETKH — KapHOTHIL
JIMTITONIHBIH 1 TaIUIOUAHBIN HaOOPBI XpOMOCOM. | 'oMoTormaHbIe XpOMOCOMEI. [10710BBIE XPOMOCOMBI.
Henenne kmetkn — muto3. CTaauu MHTO3a WU TNPOMUCXOJAIIME B HUX Ipolecchl. THUIBI MHUTO3a.
Kapunokunes 1 muToKMHE3. bronorndeckoe 3Ha4eHHE MUTO3a.

Perynsiust MUTOTHUYECKOTO IIUKIIA KIETKH. [IporpamMmmupyemast KjieTouHasi THOeb — alonTo3.

Knerounoe  s1po,  XpoOMOCOMBI,  (QYHKIMOHAIbHAas  TI'eHOMHKA. Mexanuzmvl  nponugepayuu,
ougppepenyuposxku, cmapenus u 2ubeau kiemok. «L{ugpposas kiemxay — buoungopmamuieckue mooenu
DYHKYUOHUPOBANUA KNEMKU.

JdeMoHcTpanuu

Tabmuiel 1 cxembl: «KU3HEHHBIH UK KIETKH», «Mmuto3», «CTtpoeHne xpomocom», «Permmkanus
JIHK».

O6opyioBaHue: CBETOBOM MUKPOCKOI, MUKpONpenaparsl: «MHUTO3 B KJIETKaX KOPEIIKa JTyKay.

JladopaTtopHas padora «/3ydueHrne XpoOMOCOM Ha TOTOBBIX MUKPOIIPEapaTaxy.
JlaGopaTopHasi pa6ora «HaOmojeHne MUTO3a B KIETKax KOHYMKA KOpelika Jyka (Ha TOTOBBIX
MUKpOTIpenaparax)y.

Tema 9. CTpoenne u GyHKIIMHA OPTraHN3MOB

buonornueckoe pasHooOpasme opraHn3MoB. OIHOKIIETOYHBIE, KOJOHWAIbHBIE, MHOTOKJIETOYHBIE
OpTraHHU3MBI.

OCOOCHHOCTH CTPOCHUSI U JKWU3HENEATSIHHOCTH OJHOKJIETOYHBIX OpraHu3MOB. bakrepuu, apxewu,
OJTHOKJIETOUHBIE IPUOBI, OTHOKIJIETOYHBIE BOJIOPOCIIH, ApyTUe MPOTHCTHL. KoJoHNaIbHbIE OpraHU3MBbl.
B3aumocBs3bp 4acTell MHOTOKJIETOUHOIO OpraHn3Ma. TKaHu, OpraHbl ¥ CUCTEMBI OpraHoB. OpraHusM Kak
eanHoe nenoe. I'omeocras.

Tkanu pacteHuid. TUnbl pacTUTENBHBIX TKaHeH: oOpa3oBaTebHas, TOKPOBHASI, IPOBOASIIIAs, OCHOBHAS,
MexaHndeckasi. OcoOeHHOCTH CTPOeHNUs, GYHKINK U PACTIONOXKEHHSI TKaHEH B OpraHax pacTeHHi.

TkaHu )KUBOTHBIX M YeNIOBEKa. UMbl )KHBOTHBIX TKAHEH: SIUTENHaNbHas, COeTUHUTENbHAs, MBIIIIEYHAs,
HepBHas. OCOOCHHOCTH CTpOeHUs], HYHKIHH U PACIOI0KEHHUS TKaHEeH B OpraHax >KUBOTHBIX U UEJIOBEKA.
Opransl. BereratuBHbIe U reHepaTUBHBIE OpraHbl pacTeHnii. OpraHbl U CUCTEMBI OPTaHOB XUBOTHBIX U
yenoBeka. OyHKIIMN OpraHoB U CHCTEM OPIaHOB.



Onopa tena opranuzMoB. Kapkac pactenuil. Ckenersl OAHOKIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy»xHblit 1 BHyTpeHHUI ckeneT. CTpoeHHE U TUIIBI COETUHEHHSI KOCTEM.

JBwkeHue opraHu3MoB. JIBM)KEHHME OJHOKJIETOYHBIX OPraHW3MOB: aMEOOMAHOE, JKI'YTHKOBOE,
pecHUYHOE. J[BUK€HNE MHOTOKJIETOUHBIX PACTEHHH: TPONMU3MBI U HACTHUU. J|BUKEHHE MHOTOKJIETOUHBIX
JKUBOTHBIX U YeJIOBEKa: MbllIe4yHas cucrema. Pedrekc. CkeneTHbIe MBI M UX padoTa.

IIntanne opranmsmos. IloriomieHne BOABI, YITIEKHACIOTO Ta3a M MUHEPAIbHBIX BEINECTB PACTCHHAMH.
Ilutanue XUBOTHBIX. BHYyTpHIIONIOCTHOE M BHYTPHUKIETOUHOE MNuIIeBapeHHe. IIMTaHne MO3BOHOUYHBIX
JKUBOTHBIX. OTAeNbl NHIIEBApUTEIBHOrO TpakTa. [lumeBapurenpHble xenes3bl. IlumeBaputenbHas
CHUCTEMa YeNIOBEKa.

Heixanve oprann3moB. [[pixanne pacrenuii. Jprxanue >kuBoTHBIX. Jnddy3ns razoB yepes3 moBepXHOCTh
kietku. KoxkHoe npixanwe. JlpIxaTenbHas MOBepXHOCTh. JKabepHoe m nérouHoe npixanue. JlpIxanwe
MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. DBOJIOIMOHHOE YCJIOXXHEHHME CTPOEHHUS JIETKMX TO3BOHOUYHBIX
JKUBOTHBIX. JIpIXaTelpHas cHCTeMa deJIoBeKa. MeXaHu3M BEHTWDINMU JETKUX Yy NOTHLI H
MIICKONUTAIOMUX. Perymsiuus apixanus. JpixarenbHeie 00bEMBI.

Tpa"cnopT BeUIECTB y OpPraHU3MOB. TpaHCHIOPTHBIE CUCTEMBI pacTeHuid. TpaHCHOPT BeEleCTB Yy
KUBOTHBIX. KpoBeHOCHas cuctema M €€ opraHbl. KpoBeHOCHasl CHCTeMa IMO3BOHOYHBIX >KMBOTHBIX U
yenoBeka. Cepaime, KpPOBEHOCHBIE cCOCYAbl W KpoBb. Kpyrm KpoBooOpamieHHs. IBOIIOIHOHHEIC
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHCTEMbl II03BOHOYHBIX KHMBOTHBIX. Pabora cepauma u eé
perynsuus.

Brinenenne y opranusmoB. Breinenenuwe y pactenuil. Brinenenue y xuBOTHBIX. COKpaTHTEIbHBIE
BakyosnH. Oprassl BoiaeneHus. GuibTpanys, CeKpeLusi 1 00paTHOE BCaChblBaHHE KAK MEXaHU3MBI paOOTEHI
opratoB BblJiesieHUs. CBsI3b MOJIOCTH T€da C KPOBEHOCHOM M BBIIENUTENBHON cucTteMaMu. Brinenenue y
MO3BOHOYHBIX XKUBOTHBIX M yenoBeka. [louku. Ctpoenue u ¢pyHkunonupoBanue Heppona. ObpasoBaHue
MOUYH Y YeJIOBeKa.

3ammra y opraHu3MoB. 3alluTa y OAHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepHid U HUCTHI POCTEHIIHX.
3ammra y MHOrokieTounblx pacteHuid. Kyrtukyna. CpenctBa NmacCUBHOM M XMMHUYECKOM 3alllUTHI.
duroHIUALL.

3ammra y MHOTOKJIETOYHBIX KHBOTHBIX. [IOKPOBBEI 1 MX MPOM3BOAHBIE. 3aliTa OpraHu3Ma oT Oose3HeH.
NmMmyHHass cucreMa 4yenoBeka. KieTouHbli HW  rymMOpanbHbIA HUMMYHUTET. BpoXa€HHBIM U
npruoOpeTeHHbI  crielMDUIEeCKU  UMMYHHTET. Teopus KIOHAJIbHO-CENIEKTHBHOTO HMMMYHHUTETa
(IL. Opmux, @. M. bepner, C. Toneraa). BocnanurensHsle 0TBEeTHl OpraHu3MoB. Poiib BpOXIEHHOTO
MMMYHHTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUH.

PaznpaxxuMocTh U peryisinusa y opraHu3MoB. Pa3apakuMocTh y OJHOKJIETOYHBIX OPTaHU3MOB. TaKCHUCHI.
Pa3npaxxnMocThb 1 peryssnus y pacTeHHiA. POCTOBBIE BEIIECTBA U UX 3HAUCHHE.

HepBHast cuctema W peduiekTOpHas peryisiius y >KMBOTHhIX. HepBHasi cucremMa W €€ OTIEINBI
OBOJIOLMOHHOE YCIIO)KHEHUE CTPOCHUSI HEPBHON CHCTEMBI y JKMBOTHBIX. OTAENBI TOJOBHOTO MO3ra
MO03BOHOYHBIX JKUBOTHBIX. Peduiekc u pedrexTopHas nyra. be3ycaoBHbIE 1 yCIOBHBIE pe(IICKCHI.
I'ymopanbHasg perymisius W SHIOKpUHHAs CHUCTeMa JKMBOTHBIX M deJjoBeka. JKenesbl IHAOKPUHHOMN
CUCTEMBI M MX TOpMOHBI. JleWcTBue TropMOHOB. B3anMOCBSA3b HEPBHOM W OSHIOKPUHHOW CHCTEM.
INunoranamo-runogusapHas cucTema.

JleMoHCTpanun

Hoprper: U. I1. I1aBnos.

Tabmuiel 1 cxembl: «OJHOKIETOYHBIE BOJAOpOCTH», «MHOTOKIETOUHBIE Bogopochm», «baktepum»,

«IIpocreiimme», «Opranbl LUBETKOBBIX pacTeHUi», «CHCTEeMbl OpPraHoOB MO3BOHOYHBIX >KUBOTHBIX,
«BHyTpeHHee cTpoeHHe HaceKOMBIX», « TkaHu pacteHuity, «KopHeBble cucteMbl», «CTpoeHue credisy,
«CrpoeHue IHCTOBOM MIIACTUHKNY, «TkaHu KUBOTHBIX», «Ckener uenoBekay, «lluieBaputenbHas
cucreMa», «KpoBeHocHast cucreMay», «JlpixaTenbHass cuctemay, «HepBHas cucremayn, «Koxay,
«MpImeynast cuctema», «BpinenurensHas cuctemMa», « QHIOKpUHHAS cucTtemMay, « CTpOoeHHE MBI,
«mmynutery, «KumeyHomonocTHeie», «CxemMa mNUTaHusd pacTeHui», «KpOBEHOCHBIE CHUCTEMBI
MMO3BOHOYHBIX JKHBOTHBIX», «CTpoeHme THIpbD», «CTpoeHue ImaHapum», «BHyTpeHHee CTpOCHHE



JoKIeBoro 4epBs», «HepBHas cuctema pwio», «HepBHas cucrema nsarymkuy, «HepBHas cucrteMa
npecMmeikaronuxcs», «HepBHas cucrema nrumy, «HepBHas cucrema wuekonuraromux», «HepBhas
cucTeMa 4denoBeka», «Pedmexcy.

O6opynoBanue: CBETOBOM MHKPOCKOIIL, MUKpOHpenapaTsl OJTHOKJICTOYHBIX OpraHU3MOB,
MHUKpOIIpEenapaTbl TKAHEH, pPaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, WIJIOKOXKHUX, JKUBBIC
SK3EMIUISIPEl KOMHATHBIX DPAacTeHWH, TepOaphyl pacTeHHWH pa3HBIX OTJIENOB, BIIAXKHBIC TPENapaThl
JKUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUICKIIUU OCCIO3BOHOYHBIX »HBOTHBIX, CKEIIET YEIOBEKa,
o0opymoBaHWe Il JEMOHCTPAIMM IMOYBEHHOTO M BO3AYIIHOTO MWTAHWS PACTCHHA, PaCIISIUICHUS
Kpaxmajga U OelKOB moja JaeicTBUeM (EPMEHTOB, OOOpYIOBaHHME s JCMOHCTPAIMH OIBITOB IIO
U3MEPECHUIO >KU3HEHHOM EMKOCTH JIETKUX, MEXaHHM3Ma JbIXaTEJIbHBIX [BHKEHUN, MOJEIU T'OJIOBHOTO
MO3ra pa3IMYHbIX KUBOTHBIX.

JlabopaTtopHas padora «/I3yueHue TKaHel pacTeHUI.

JlaGopaTopHas padora «/3yueHne TKaHeH KUBOTHBIX).

JlabopaTropHas pa6ora «/3yueHre opraHoB IIBETKOBOTO PACTCHUS.

Tema 10. PazMHoKeHe U pa3BUTHEe OPraHU3MOB

DopMBI Pa3sMHOKEHHS OPTaHU3MOB: Oecrionoe (BKIIFOYas BETETATHBHOE) M TOJOBOoe. Bumbl Gecrionoro
Pa3sMHOXKEHUS: IOYKOBAHUE, CHOPYIALUS, hparMeHTalys, KJIOHUPOBaHHE.

ITonoBoe pazmuoskenue. IloioBbie kneTku, win ramersl. Meito3. Craguu meitosa. [loBegenne xpomocom
B Merio3e. Kpoccunrosep. buonornueckuid cMbIcii Mei03a U HOJOBOTrO nporecca. Melo3 u ero Mecto B
JKU3HEHHOM ITUKJIE OpPTraHU3MOB.

[IpenzapoapimeBoe pa3uthe. ['ameTorenes y »uBOTHBIX. [lonoBbie xene3nl. OOpa3oBaHUE M Pa3BUTHUE
NOJIOBBIX KJIeTOK. Criepmarorenes u ooreHes. CTpoeHHe MOJIOBBIX KIETOK.

OmnooTBOpeHHEe W 3MOPUOHAIBHOE PAa3BUTHE JKUBOTHBIX. CIIOCOOBI OTUIONOTBOPEHHS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHOoe pa3BUTHE OpPraHU3MOB (OHTOreHe3). OMOpHUONOTHS — Hayka O pa3BUTHHU
opranusMoB. Mopgozcenes — oona uz enasuvix npooiem amopuonocuu. Konyenyus mopgozenos u mooenu
mopgocenesa. Cragum >MOpUOreHe3a JKUBOTHBIX (Ha mnpuMmepe Jsrymku). Jpobnenue. Tumsl
npobineHust. [Jemepmunuposannoe u HedepmuHuposantoe Opodaenue. Bracmyna, munst  6nacmyn.
OcobeHHocTH APOOICHHS MIIEKOIUTAIOLIMX. 3apOIBILIEBbIE JINCTKH (racTpyJisilys). 3aKialka OpraHoB U
TKaHeH W3 3apOJBILIEBBIX JIMCTKOB. B3anMHOe BIHMSHHE 4YacTed pa3BUBAIOLIETOCA 3apOAbIIla
(oMOpuoHanbHasT MHAYKIU). 3akiajka TUIaHa CTPOCHHUS YKMBOTHOTO KaK pe3yJbTaT HepapXUYeCKHUX
B3aUMOJICHCTBUI TeHOB. BiusHue Ha 3MOpHOHAIBHOE pa3sBUTHE PA3IUYHBIX (AKTOPOB OKPYIKaroOIIEH
Cpelpbl.

Poct u pa3Buthe xxuBoTHBIX. [locTamOpuoHanbHbI nepuoa. [Ipsimoe u Henpsimoe pas3Butue. Passurue ¢
MeTaMop(o30M y OECHO3BOHOYHBIX M ITO3BOHOYHBIX JKMBOTHBIX. bHonornueckoe 3HaueHue MmpsiMoro u
HENpAMOTO Pa3BUTHS, UX pacHpOCTpaHeHHE B Mpupoje. Tumbl pocta KUBOTHBIX. DaKTOPHI PETyIALNU
pocTa KMBOTHBIX M uesoBeka. CTaluM MOCTIMOPHMOHAIBHOTO Pa3BUTHA Yy JKUBOTHBIX U YEJIOBEKA.
[epuonsr onTOreHE3a YenoBeka. CTapeHre U CMepTh Kak OMOJIOrHYECKHE TIPOLIECCHI.

PasmHoxeHne u pazputue pacteHuil. ['aMmeTodut u cnopodut. Meifo3 B JKU3HEHHOM IIUKJIE PACTECHHM.
ObpaszoBanue cnop B mpouecce Meiioza. 'amerorene3 y pactenuid. OIUIOJOTBOPEHHE M Pa3BUTHE
pacTHTENBHBIX OpPraHW3MOB. JIBOIHOE OIJIOJOTBOpPEHHE Yy IBETKOBBIX pacTeHmid. OOpa3oBaHme u
pa3BUTHE CEMEHHU.

MexaHu3MBI PETyJSIIIAA OHTOTE€HE3a y PACTEHUI U KUBOTHBIX.

JdeMoHcTpanuu

Ioptpetsr: C. I'. HaBamun, X. lIneman.

Tabnuiel U cxeMbl: «BereratuBHOE pazMHOXKeHUe», « TUIIBI Oecronoro pa3MHOKeHUs», «PazMHOkKeHue

XJIaMHAJIOMOHAJIbl», «Pa3MHOXeHHME O3BIUIEHBD, «PasMHOXkeHHE Truape», «Meio3», «XpoMoCOMBI»,
«I"ameTorenes», «CTpoeHne SHIEKIETKH U CIIepMaTo30uaa», « OCHOBHBIE CTalUl OHTOreHe3ay, «IIpsamoe
U HeNpsMoe pa3BUTHE», «Pa3BUTHE MalicKoro xyka», «Pa3Butue capaHum», «Pa3BUTHE JSITYIIKWY,



«JIBOifHOE OTUIOAOTBOPEHHUE Y IBETKOBBIX pacTeHUit», «CTpoeHUe CEeMSH OJAHOAOIBHBIX U JIBYJOJbHBIX
pacteHuit», «KU3HEHHBIH LUK MOPCKON KamycTbl», «KU3HEHHBIM LUKI MXay, «KU3HEHHBIA LUKI
MarnopoTHUKay, « KU3HEHHBIN UK COCHBD.

OGopyI0BaHKE: CBETOBOH MHUKPOCKOI, MHKPOIpPENaparhl SHIICKICTOK W CIEPMAaTO30UJ0B, MOACIH
«I¥KIT pa3BUTHS JSATYIIKID.

JlaGopaTopHas padora «/3ydeHne cTpOeHHUS OJIOBBIX KJIETOK HAa TOTOBBIX MHUKPOIIPETIapaTaxy.
IIpakTuyeckas padora «BrlsBieHrE TPU3HAKOB CXOJICTBA 3aPOABIIICH MTO3BOHOYHBIX JKUBOTHBIXY.
JladopaTtopHasi pa6ora «CTpoeHne OpraHOB pa3MHOXKEHHS BBICIIINX PACTCHUN.

Tema 11. I'eHeTnKa — HayKa 0 HACJIEICTBEHHOCTH M H3MEHYUBOCTU OPraHU3MOB

Hctopust cTaHOBIEHHS U Pa3BUTHS TeHETUKU Kak Hayku. PaboTel I'. Menpens, I'. ne ®pusa, T. Moprana.
Ponp oreuectBeHHBIX y4€HBIX B paszButuu reHetwku. Paborsr H. K. Kompmoma, H. U. BaBumnosa, A.
H. bemozepckoro, I'. JI. Kaprreuenko, 10. A. ®unmumaenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TE€HETHYECKHE TIOHATHS W CHMBOJLL. | OMOJIOTHYHBIE XpOMOCOMBI, aJlJICJIbHBIC T'CHBI,
anbTepHATUBHBIE IPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, TE€TEPO3UIOTa, YACTAs
JINMHUA, I‘I/I6pI/II[I>I, TCHOTHII, (1)€HOTI/IH. OcCHOBHEBIE METOAbI T'CHCTUKU: FI/I6pI/II[OJ]OFI/I‘-ICCKI/II71,
LUTOJIOTHYECKUM, MONEKYJIIPHO-TEHETUUECKU .

JdeMoHcTpanuu

Hoptpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsiios, H. U. Basunos, A. H. benosepckui, I
. Kapmieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckutid.

Tabmuiisl U cxeMbl: «MeToJ bl TeHETUKIY», «CXEMBI CKPEIIIMBAHMS.

JlabopaTopHas padora «/Ipo3oduia kak 00bEKT TeHETHYECKUX UCCIICIOBAHUID).

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemnuBanne. [lepBriii 3akoH MeHaenss — 3aKOH €IMHOO00pasus THOPHAOB IMEPBOTO
nokoJjienusi. IIpaBuno pomuHupoBaHua. Bropoi 3akoH MeHzenss — 3aKOH paclIeIUIeHUsl MPU3HAKOB.
LluTonoruueckue OCHOBBI MOHOTHOPUAHOTO CKpEIIMBaHus. | MIIoTe3a YUCTOTHI raMeT.

AHanmsupytomiee ckpeunuBanue. [IpomexxyTouHblif XapakTep HacienoBaHus. PaciieruieHne NprU3HaKOB
TP HEMOJTHOM JJOMUHUPOBAHUH.

Jurnbpugnoe ckpemmBanue. TpeTuid 3akoH MeHaesl — 3aKOH HE3aBUCUMOI'0 HacJeI0BaHUs IPU3HAKOB.
[uTonornueckre OCHOBBI AUTHOPUAHOTO CKPEIIMBAHMS.

CuennieHHoe HacnenoBaHue npusHakoB. Pabotsr T. Moprana. CremieHHOe HacielOBaHHE T'CHOB,
HapyIIeHNE CIETJICHU MEX/ly TeHaMH. XPOMOCOMHAs TEOPHUS HACTIEICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIH MEXaHH3M ONpeAENeHHs IMoyia. AYTOCOMBI M TIOJOBBIE XPOMOCOMBI.
I'omorameTHbI U reTeporaMeTHbIN NoJd. ['eHeTHYeCcKast CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CHEIUIEHHBIX C MTOJIOM.

I'enotun kak nemocTHas cucrtema. [lnedoTponusi — MHOKECTBEHHOE AEUCTBHE reHa. MHOXKECTBEHHBIM
amnenusM. B3zaumogpeiicTBrue HeamuenbHbIX reHoB. KommnementapHocTs. Onucras. [lomumepus.
I'eneTnyeckuii KOHTPOJIb Pa3BUTHS PACTEHWH, XUBOTHBIX M YeNOBEKa, a TaKkkKe (HU3MOIOTHYECKUX
NPOILIECCOB, TMOBEJACHUS W KOTHUTHUBHBIX (QYHKUMHA. ['eHeTHyeckne MexaHH3Mbl CHMOHOIeHe3a,
MEXaHU3MBI B3aMMOJAEWCTBUS «XO34WH — MapasuT» U «XO3IWH — MUKPOOHMOM». | eHeTHuecKkne acheKThl
KOHTPOJISI U UI3MEHEHHS HAacJIeICTBEHHONH NMH()OpMAIIMU B TOKOJICHUSIX KIETOK U OPraHU3MOB.
JleMoHCTpanun

Tloptpetsl: I'. Mennens, T. Mopras.

Tabmuuel 1 cxembl: «llepBelii 1 BTOpOM 3akoHBl MeHzaens», «Tperuii 3akoH MeHzpemsy,

«Anammupyromee CcKpemuBaHue», «Hemomnoe pommHHMpoBaHue», «CIEIUICHHOE HACIEIOBaHUE
NpU3HAKoB y npozoduiby, «['eHernka mnonay, «Kapuorum uenoBeka», «KapuoTum apo3oduiby,
«Kapuorun ntuup», « MHOXKECTBEHHBIN ajienu3my», «B3auMoaeicTBUE TEHOBY.

OO6opyaoBaHKEe: MOJENb IS IEMOHCTPAIMHA 3aKOHOB €IMHOO0Opa3usi THOPUIOB MEPBOTO IOKOJIICHUS H
paclIeIUieHHs] MPU3HAKOB, MOJIEIb JJI1 AEMOHCTpAIlMK 3aKOHA HE3aBUCHMOTO HACJIEIOBAaHUS MPU3HAKOB,



MOJeNb JUISI JEMOHCTPAllMM CLEIUIEHHOTO HAcCJIEJOBAaHHWA IPHU3HAKOB, CBETOBOM MHKpOCKOI,
MUKpornpenapar: «po3odunay.

IIpakTyeckas padora «l3ydeHne pe3ynbTaTOB MOHOTHOPUAHOTO CKPELIMBAHUS Y IPO30(UIBIY.
IMpakTnyeckas padora «3yueHue pe3ynbTaToOB TUTMOPUIHOTO CKPEIIMBAHUS Y APO30(UIBI».

Tema 13. 3axoHOMEpPHOCTH H3MEHYUBOCTH

BsaumoneiictBue resotuna u cpensl npu (popmupoBaHuu (eHotuna. M3MEHYMBOCTH NPHU3HAKOB.
KauecTBeHHBIE M KOJMYECTBEHHBIE IIPU3HAKW. BuHABI HM3MEHYMBOCTH: HEHACIEICTBEHHAas U
HaCJIE/ICTBEHHASI.

MomuduxannonHas n3MeHIUBOCTh. Ponb cpeasl B GopMUpoBaHUN MOAM(DUKAIIMOHHON H3MEHYMBOCTH.
Hopma peaknmu npusHaka. Bapuanmonnsiid psin u Bapuanuonsasi kpusas (B. Moranncen). CoiicTBa
MOIU(PUKALNOHHONW N3MEHYHBOCTH.

I'enHoTnnmueckass n3MeH4YnBOCTh. CBOMCTBa I'€HOTUIMYECKOH HM3MEHYMBOCTU. BHIbBI reHOTHHHMYECKOMH
W3MEHYUBOCTH: KOMOWHATHUBHAS, MyTallHOHHASI.

KomOuHaTBHAS M3MEHUINBOCTh. MeH03 | MOJIOBOM MPOIECC — OCHOBAa KOMOMHATHBHON M3MEHYMBOCTH.
Pons koMOMHATUBHONH W3MEHYMBOCTH B CO3JAaHMM T€HETHYECKOTO pazHOOOpasusi B MpeliesaX OIHOTO
BHJA.

MyTannoHHass M3MEHYMBOCTb. BHABI MyTanmil: I€HHBIE, XpPOMOCOMHBIE, T¢HOMHBIE. CIOHTaHHBIE W
WHAYLIUpPOBaHHBIE MyTaluH. SlaepHble W IUTOIUIa3MaThdyeckue MyTauud. CoMmaThdyeckue U MOJIOBBIE
MyTauuu. lIpHyvHBI BO3HUKHOBEHHMA MyTanuid. MyTareHsl W WX BIHAHHE Ha OpPraHHU3MBIL.
3aKOHOMEpPHOCTH MYTAllMOHHOTO Tpolecca. 3aKOH TIOMOJIOTHUECKHUX pAJIOB B HACJIEICTBEHHOMN
m3menunBoctd (H.M. BaBunoB). BHesnepHas n3MeHYMBOCTh U HACJI€CTBEHHOCTb.

Onuzenemuxka u NUSCHOMUKA, POAb INUSCHEMUUECKUX (DAKMOpPO8 & HACIeO08AHUU U USMEHUUBOCTU
Genomunuyeckux npuHaAKos y op2aHu3mMos.

JdeMoHcTpanuu

Ioprpetsl: I'. ne @pus, B. Moranucen, H. Y. Basuios.

Tabnuiel ¥ cxeMbl: «Bunsl U3MEHYHBOCTHY, «MoaupuKalMOHHAs W3MEHUYUBOCTHY, «KoMOWHaTHBHAS

W3MEHYHMBOCTHY, «Meio3», «OrmnogorBopenne», «l'eHeTnueckne 3a0oiieBaHUS dYeloBeKa», «Bumipl
MyTaLui».

OO6opyioBaHKe: )KUBBIE M TepOapHbIe AK3EMIUIIPbI KOMHATHBIX pAcTeHHd, pUCYHKH ((oTorpadum)
JKUBOTHBIX C PA3TUYHBIMH BUIAMH N3MEHYHBOCTH.

JlagopaTopHasi paborta «/ccienmoBaHue 3aKOHOMEPHOCTEH  MOIU(UKAIMOHHON  M3MEHUYHMBOCTH.
[MocTpoeHune BapuaIliMOHHOTO Psijia U BAPUAIMOHHOW KPUBOID».

IpakTuyeckasi padora «MyTtaruu y 1po30¢h bl (Ha TOTOBBIX MUKPOITpErapaTax)y.

Tema 14. 'eHeTHKA YeT0BeKAa

KapuoTtun uyenoseka. MexxayHapoaHas nporpaMma UCCIEAOBaHMS F€HOMA YeloBeKa. MeTonbl U3yueHus
TEHETHKH  YeJOBEKa: T'CHEaJOrMYeCKHd, ONU3HEIOBBIN, I[IMTOTEHETHYECKUH,  IMMOMYJISIHOHHO-
CTATUCTUIECKUH, MOJICKYISIpHO-TeHeTHIecKui. COBpeMEHHOE OMpE/IEICHIEe TeHOTUIIA: TTOJTHOTCHOMHOE
CEKBEHUPOBAHME, TE€HOTUIHpPOBaHUE, B TOM uucie ¢ mnomomplo III[P-ananuza. HacneactBeHHbie
3a00JieBaHUs 4ejoBeKa. [ eHHbIE M XPOMOCOMHBIE OOJIe3HHM uejoBeKa. BoJie3HW ¢ HacIeICTBEHHON
MPEAPACIIONOKEHHOCThIO. 3HAYEHUE MEIUIUHCKON TEeHETHMKM B MPEJOTBPALICHUU U JICUCHHUU
TeHeTHYECKUX 3a00JIeBaHUI YenmoBeka. MequKo-TeHeTUIeCKOe KOHCYIbTUpOBaHHe. CTBOJIOBBIE KIETKH.
TloHsATHE «TEHETUYECKOTO Tpy3a». ODTHUECKHE ACIEKTHl HCCICOBAHUN B OO0JACTH PETAKTUPOBAHUS
T€HOMa U CTBOJIOBBIX KJIETOK.

I'enetndeckue (HakTOPHI TOBBIIIICHHOW YYBCTBUTEIHLHOCTH UYETIOBEKAa K (DU3MIECKOMY M XHUMHYECKOMY
3arps3HEHUIO OKpYXKaromiel cpepl. [ eHeTrnaeckas mpeapacioaoKeHHOCTh YeI0BEKa K MAaTOIOTHSIM.
JleMoHCTpanun

Tabmuibl u cxembl: «Kapuotum denmoBeka», «MeTOIbI U3YUEHUSI TEHETUKH YelloBeKay, «[ eHeTmaeckue

3a00JIEBaHUS YETIOBEKAY.



IIpakTHyeckast padora «CocTaBieHNe U aHATTU3 POAOCIOBHOW».

Tema 15. Cenexkuusi OpraHu3MoB

JomMecTukanuss U celekuus. 3apoXkIeHUe celeKIuu U nomectukanuu. Ydenne H. WM. BaBunosa o
LeHnTpax MpOMCXOXACHUS M MHOTOOOpAa3wsl KyJIbTYPHBIX pacTeHuil. Ponp ceneknny B cO3AaHUN COPTOB
pacTeHuil U mopos KUBOTHEIX. CopT, MOpoJia, MTaMM. 3aKOH TOMOJIOTHYECKHUX PAJIOB B HACJIEICTBEHHON
m3MeHunBocty H. . BaBuioBa, ero 3Ha4eHHE TSI CETEKITMOHHON paOOTEHI.

Mertonsl cenmeKnMOHHON paboThl. VCKyCCTBEHHBIM OTOOp: MAacCOBBIH W HHAWBUAYAIBHBIH. OTambl
KOMOWHAIIMOHHOW cenekiuu. McmpiTanue npowsBoauTenel mo moroMcTBY. OTOOp MO TEHOTHUNY C
TTOMOIIIBIO OIIEHKH ()EHOTHUITA TOTOMCTBA U OTOOP TI0 TEHOTHITY ¢ moMoIbio aHamm3a JJHK.
HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIMOHHOW pa0oThl. PaguialiMOHHBIH M XUMHYECKUI
MyTareHe3 KaK HCTOYHUK MYyTalliii y KyJIbTypHBIX ()OpM OpraHu3MoB. Vcmoiap3oBaHWE T€HOMHOTO
pemakTHpOBaHUA W MeETOAOB pekoMOMHAaHTHRIX JIHK i momydeHMs MCXOAHOTO Martepuaia s
CEJIEKIINU.

[lomyuenue momuruionnoB. BHyTpuBHIOBas THOpHaM3amusa. BIN3KOPOACTBEHHOE CKpEIUBaHHUE, WIN
uHOpuauHr. HepoacTBeHHOe CKpelMBaHWe, WM ayTOpUAuHT. [erepo3uc W ero NpUYUHBL.
Hcnonp3zoBanme rertepo3uca B ceneknun. OtnanéHHas rtubpuausanus. llpeomonenwe Oecrumomus
MEXXBHIOBBIX THOPUAOB. JlOCTIIKEHUS CENeKITNN PACTCHUH 1 JKUBOTHBIX. «3e/1€HAs PegonOyUsLy.
CoxpaHeHHe M H3yYEeHHUE T€HETHYECKHX PECYpCOB KYJIbTYPHBIX PACTEHUM M HX AMKUX pOIWYEH st
CO3MaHHS HOBBIX COPTOB W THOPHIOB CEIHCKOXO3SHCTBEHHBIX KYNIBTYp. M3yueHue, coxpaneHue u
ynpaenenue 2eHemuidecKUMU pecypcamul CelbCKOX03AUCMBEHHbIX U NPOMbBICAOBbIX HCUBOMHBIX 6 Yensax
VAVYMEHUS CYUeCcmEYIOWUX U CO30aHUsl HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCAe C NPUMeHeHUueM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008AHUL, NePed0sblX Uoell U NepCNeKMUBHbIX MEeXHOI02UIL.
JdeMoHcTpanuu

Hoprpersi: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. II. Jlykpstaenko, b. JI. Actaypos,
H. Bopnoyr, /1. K. benses.

Tabmuiel 1 cxembl: «LIEHTPBI MPOUCXOXKAECHUS W MHOT000pa3usi KyJBTYPHBIX PacTeHUN», «3aKOH

TOMOJIOTHYECKUX PSIOB B HACJIECACTBEHHONM HM3MEHUMBOCTH», «MeTomsl cenekuum», «OtnanéHHas
ruOpuan3anusny, «MyTtareHes».

JlaGopaTtopHas padora «/I3yueHre COpPTOB KyJIbTYPHBIX PACTECHUN U OPOJ JOMAIIHUX >KUBOTHBIX).
JlabopaTtopHas paGora «/I3ydyeHre METOI0OB CEJIEKLUU PACTCHUID).

IIpakTuyeckass padota «lIpuBuBKa pacTeHU».

Ikckypenst «OCHOBHBIE METOIBI U JTOCTIKEHHS CEJIEKIHMH PACTEHUH W KMBOTHBIX (Ha CEJICKIHMOHHYIO
CTaHIUIO, TUIEMEHHYI0 epMy, COPTOUCIIBITATENBbHBIH YUaCTOK, B TEIUTMYHOE XO3SHCTBO, B JIAOOPATOPHIO
arpoyHHMBEPCUTETA MM HAYYHOTO LIEHTPA)».

Tema 16. buoTrexHo/10rusi 1 CHHTeTHYECKAasi OMOJIOTUsI

OOBEKTHI, UCTIONB3yEeMbIe B OMOTEXHOJIOTUH, — KJIETOUYHBIC W TKAHEBBIE KYJIBTYPbl, MUKPOOPTaHU3MBI, X
XapaKTepI/ICTI/IKa. Tpa,lII/IHI/IOHHaH 6I/IOTCXHOHOFI/I5{: XHG6OH6‘I€HI/IG, r[onyquI/Ie KHUCIIOMOJIOYHBIX
MPOAYKTOB, BUHOJEIE. Mukpoouonorndeckuii cuate3. OOBEKTH MHUKPOOHOIIOTUYECKUX TEXHOJIOTUH.
IIpon3BoACTBO O€IKa, aMHUHOKHUCIIOT ¥ BUTAMUHOB.

Co3naHue TeXHOJIOTUM U MHCTPYMEHTOB 1LIeJICHAIIPABICHHOTO U3MEHEHHUS U KOHCTPYUPOBAHUS T€HOMOB C
LEJIbI0 TMOJYYCHHUS] OPraHU3MOB M HUX KOMIIOHEHTOB, COJEP:KAIIUX HE BCTpEYalOLIUecs B MPHUPOJE
6I/IOCI/IHTeTI/I‘IeCKI/Ie ImyTH.

Knerounas wmkeHepus. MeToabl KyIbTYphl KIETOK M TKaHEH pacTeHWA W KMBOTHBIX. KprnobOaHkw.
ComaTunueckasi THOpUIM3AIMsS U COMATHUECKUH dMOproreHes3. MCroib30BaHUE TaljIONI0B B CEJIEKIIUU
pactenuit. [lonyuenue MOHOKIOHANbHBIX anmumen. Vicnoab3osanue MOHOKIOHATbHBIX U NOJUKIOHANbHbIX
anmumern 6 meduyure. VICKyCCTBEHHOE OILIOJOTBOpeHUE. PEKOHCTPYKIUS SIMIIEKIIETOK W KIIOHUPOBAHUE
KUBOTHBIX. METO TpaHCIUTAHTAIIMH SIIEP KIETOK. TexHonocuu 0300posieHus, Kyibmueuposanus u
MUKPOKIIOHANbHO20 PAZMHONCEHUS] CENIbCKOXO03SUCNEEHHBIX KYIbMYP.



XpoMocoMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha U KOHCTPYHpOBAaHHE
pexomoOunanTHeIX  JIHK. Co3z0anue mpanceennvix  opeanuzmos. JIOCTHXEHUST W TIEPCHEKTUBBI
XPOMOCOMHOM ¥ TeHHON MHXKEHEPHUHU. DKOJIOTUIECKIE U 3THIECKHE ITPOOIIEMbI TeHHON HHKXEHEPHH.
Menunuuckue OMOTEXHOJIOTUH. IlocTrenomHuas nuppoBas  MEIUIMHA. III[P-guarHocTuka.
MeTabooMHBIN aHANN3, TEHOIEHTPUIECKUA aHa M3 MPOTeOMa YellOBeKa I OIEHKH COCTOSIHHS €ro
310poBbs. lcronmp30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-Omowmkenepust s
pa3paboTku (PyHAaMEHTAIBHBIX OCHOB MEIUIIMHCKHX TEXHOJOIHH, CO3/aHWs KOMILUICKCHBIX TKaHEH
COUCTAaHWEM TEXHOJOTUH TpEXMepHOro OWONpHHTHHTA © cKaddonauuara g pemreHus 3amad
MEPCOHATTU3UPOBAHHON METUIIUHEL.

Coznmannie BEKTOPHBIX BaKIWH C IEJIbI0 OOecTieueHHs] KOMOMHHPOBAHHON 3aIIUTHI OT BO30yauTeNeit
OPBMH, ycranoBneHne MOJEKYyJISpHBIX MexaHH3MoB (yHKImonnpoBanusi PHK-comepkammx Bupycos,
BBI3BIBAIOIIUX 0CO00 OMAaCHKIC 3a00JIeBaHUS YEIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuiel ¥ cxembl: «VICMOMB30BaHUE MHUKPOOPTaHU3MOB B IPOMBIIUICHHOM  IMPOU3BOJICTBEY,

«Knerounas nnxenepus», «['eHHas HHKEHEPUS.

JlaGopaTopHas padota «/3ydeHne 00bEKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «lloxydeHre MOJOYHOKHUCIBIX MPOTYKTOBRY.

IOkckypeus «broTexHomoruss —  BaXHEWIIas MPOW3BOJAWTENbHAS CHJIa  COBPEMEHHOCTH  (Ha
OMOTEXHOIOTMYECKOE IPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkneHue u pa3BuTHe IBOTIONNOHHBIX NPeACTABIEHUI B 0M0JI0TUH

OpomonuonHas Teopust Y. JlapBuHa. Ilpeanocbuiku BO3HUKHOBEHUS AapBHHM3MA. JKHU3Hb M HaydHas
nesarensHocTh Y. [lapBuHa.

JBwxymue cuiasl dBomouMH  BuAoB 1o Y. JlapBuHY (BBICOKas WHTEHCHBHOCTh Pa3MHOXKEHUS
OpraHW3MOB, HACJIEJICTBEHHas W3MEHUYMBOCTh, 0Oph0a 3a CyIIeCTBOBaHWE, €CTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuareTryeckoii Teopuu 3Bommoiun (CTD). HeitrpansHas Teopus sBomronuu. CoBpeMeHHas!
SBOIONIMOHHAS OMONOTHs. 3HaYEHHE SBONIONMOHHON Teopud B (HOPMHUPOBAHWUHU €CTECTBEHHO-HAYYHON
KapTUHBI MHpa.

JdeMoHcTpanuu

Hoptpets: Apucrotens, K. Jlunne#t, XK. b. Jlamapkx, D. XK. Cent-Unep, XK. Kiosre, Y. lapsun, C.
C. YerBepuxos, M. U. lImansraysen, k. Xomnnein, /1. K. benses.

Tabmuiel u cxeMmbl: «Cuctema xuBoi npupoasl (o K. JluaHero)», «JlecTHuUma >kuBBIX CymIecTB (110

Jlamapky)», «Mexanu3m (opMUpPOBaHUSI TPUCIIOCOONICHUH y pacTeHHH W JKUBOTHBIX (1o Jlamapky)y,
«Kapra-cxema mapmpyrta nyremectsus Y. Jlapeuna», «Haxomku Y. HapBuna», «Dopmbel 6oprOBI 3a
cyuiectBoBanue», «llopoxbl romybei», «MHorooOpasue KyiabTypHBIX (opMm KamycTbl», «llopoasr
JIOMAaIITHUX KUBOTHBIX», «CxeMa oOpa3oBaHus HOBBIX BHIOB (1o Y. JlapBuHy)», «CxemMa COOTHOIIECHUS
JBIKYLIUX CHJI 3BOJTIOLUI, « OCHOBHBIE MOJIOKEHUSI CHHTETHYECKON TEOPUH IBOIIOLIUI.

Tema 2. Mukpo3Boonus 1 eé pe3yJibTaThl

[omynsust kKak 3JeMeHTapHas eauHuna BoMonuu. COBpeMEHHBIE METOJBI OIEHKH T'€HETHYECKOTO
pasHooOpa3uss M CTPYKTypbl momyisiuuil. M3meHenue reHodoHAa MOMYyJSIMU Kak 3JE€MEHTapHOe
9BOJIIOIIMOHHOE SIBJIEHME. 3aKOH reHeTuueckoro pasHoBecus k. Xapau, B. BaiinGepra.

OneMeHTapHble (DaKTOpbl (IBIDKYIIME CHIIBI) 3BOJIONHMU. MyTanuoHHbI mnpormecc. KomOuHaTtuBHas
M3MEHYUBOCTb. [peiid reHoB — ciydaiiHble HEeHaNpaBIeHHbIE H3MEHEHUS YacTOT aJjUlesIed B MOMYIIALHUSX.
Oddexr ocHoBarens. dpgpexm Oymouiounoz2o opaviuka. CHUNCEHUE 2EHEMUHECKO20 PA3HO0OPA3UsL:
npuyunel u  credcmeus. Ilposenenue apgexma  Opelipa  2enos 6  OonLWUX U MATBIX



nonynayusx. Murpamuu. M3onsmus momysinmii: reorpaduveckas (IpOCTpaHCTBEHHAs), OHMOJIOTHYecKast
(pempoayKTHUBHAs).

EctectBennsrii 0160p — Hanpasisromui haktop sBomonnu. GopMbl ectecTBEHHOTO 0TOOpa: ABIKYIINM,
CTaOMIU3UPYIONIHIA, pa3pblBaOIUi (qu3pynTuBHEIH). [logoBoii 0TOOp. BO3HMKHOBEHHE WM IBOJIOLUS
COIMAJIFHOTO TIOBEICHS )KUBOTHBIX.

[Iprcmoco0IeHHOCTh OPTaHU3MOB KaK Pe3yJIbTaT MUKPOIBONIONHNA. BOSHHKHOBEHUE TIPUCIIOCOOIEHUH ¥
opranu3zmMoB. Apomopho3sl U uamoamantauu. [lpumepel MpHUCHOCOONEHWH y  OPraHW3MOB:
Mopdoornueckne,  (GU3NOIOTHICCKHE,  OHOXMMHUYECKHe, moBemeHYeckne.  OTHOCHUTEIHHOCTD
MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u cTpykrypa. BuamooOpa3oBaHne Kak pe3yibTaT MHKPOIBOIIONWHU. M3omsamus —
KITFOUeBOi  (pakTop BHAooOpazoBaHus. Ilyth u cmocoOsl BUAOOOPa30BaHWS: aJUIOMATPHUIECKOE
(reorpaduueckoe),  CHMIIATPUYECKOE  (IKOJIOTMYECKOE),  «MTHOBEHHOS»  (TIOJUILTIOMIU3AIuS,
rubpuan3anys). JuTeIsHOCT SBOIOIIMOHHBIX ITPOLIECCOB.

Mexanu3mbl GopMUpOBaHUS OMOJIOTHYECKOTO pa3HOOOpasusl.

Posib 3BOJIIOIIMOHHON OWOJIOTMHM B pPa3pabOTKe HAyYHBIX METOIOB COXpaHEHMsl OHOpa3HOOOpa3us.
MuKpo>BOMIONHSA ¥ KOIBOIOLNS MTAPA3UTOB U MX X035eB. MeXaHn3Mbl (POPMHUPOBAHHS YCTOMYNBOCTH K
aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu

Hoptpetsi: C. C. YeTBepukos, 3. Maiip.

Tabmuiel ¥ cxembl: «MyTallMOHHAsE HM3MEHUYUBOCTHY», «l[lomyssiimmoHHast CTpykTypa Buaa», «Cxema

mposiBJIeHus 3aKoHa Xapan—BaiuOepra», «/IBrmkymme cHiIbl SBOMIOLNUNY, «IKOJIOTHYECKAsT W3OS
MOMYJISIIIUN CeBaHCKOM (openuy», «['eorpaduyeckast 301K JIMCTBEHHHUIIBI CHOUPCKON U JIMCTBEHHUIIBI
naypckoi», «llomynsnnoHHBIE BOJHBI YHCICHHOCTH XWIMHUKOB H KepTB», «(Cxema aenlcTBUsA
€CTeCTBEHHOT0 0TOopay, «Dopmbl OOphOBI 3a cymiecTBOBaHWE», «WHIYCTpUambHBIH METaHU3M,
«Kusble uckomnaemsle», «IIokpoBUTEILCTBEHHAs OKpacka XHBOTHBIX», «lIpemympexnaromas okpacka
JKUBOTHBIX»,  «®Dusnonmorndeckne  amantanum», «[lpucmocobmeHHOCTs  OpraHM3MoB © €€
OTHOCUTENBHOCTEY, «Kputepun Buma», «Buabl-nBoiiHukm», «CTpykTypa Buaa B npupoje», «CrocoObl
BUJI000pa3zoBaHms», «l eorpaduyeckoe BHII000pazoBaHHE TPEX BHUIIOB JIAHIBIIICH», «IKOIOTHIECKOE
BHJI000pa3oBaHKe BUOB CHHUID, «[lomumuionael pactennii», « KamycTHO-peieqHbIi THOPUITY.
OO6opynoBaHue: repdapuy pPacTeHUH, KOJJIEKIMH HACEKOMBIX, Uydena NTHIl M 3Bepeil ¢ mpuMepaMu
pa3IMYHBIX MPUCTIOCOOTCHMIA, dydena NTUIl U 3BEpeil pa3HBIX BUIOB, TepOapUM pACTCHHN OJIM3KHX
BUJIOB, 00pa30BaBIIMXCS PA3TMYHBIMU CIIOCOOAMH.

JlabopaTtopHas pa6ora «BrIsIBICHIE H3MEHIHBOCTH y 0COOEH OJHOTO BHIaY.

JlagopaTopHas padota «IIprucrmocoOirieHuss OpraHu3MOB M UX OTHOCUTEINIFHAS 11eTIeCO00Pa3HOCThY.
JlagopaTopHas padora «CpaBHEHHE BUOB 110 MOP(OIOrHUSCKOMY KPUTEPHION.

Tema 3. Makpo3BoJiionusi U eé pe3yJabTaThl

Merop! n3ydeHus: MakpodIBOMOLMH. [laneoHTOIOrMYeCKHe METO bl N3ydeHust sBoormu. [lepexonansie
(G opMbI U (HUITOTeHETHUECKUE PSIJIbI OPTraHU3MOB.

Buoreorpaduueckre MeToabl n3ydeHus 3poonuu. CpaBHeHHE QIIOPHI U (ayHbl MATEPUKOB U OCTPOBOB.
Buoreorpaduueckue odnactu 3eMian. BUIBI-9HIEMHUKH U PEITUKTHI.

OMOpHOIOTHYEeCKAE W CPABHUTEIHHO-MOP(HOIOTHUECKIE METOAbI M3YYEHHs JBOINIOIMH. | eHeTHYecKue
MEXaHU3MBl JBOJIIOIIMM OHTOTEHEe3a M TOSBJICHUS HBOJIOLMOHHBIX HOBIIECTB. ['OMONOTHYHBIE |
aHAJIOTUYHBIE OpraHbl. PyauMeHTapHbIE OpraHbl H  aTaBU3MbL.  MOIEKYISPHO-TEeHETHYECKHE,
OMOXMMHYECKUE U MATEMATHIECKUE METOJIbI U3YUCHHUS IBOIIOIHU. ['oMonornunbie redbl. COBpeMeHHbIE
METO/BI TOCTPOCHHUS (PUIIOTCHETHYECKHX JICPEBhEB.

XpOMOCOMHBIE MyTaIlMU U 3BOJIOIINS TEHOMOB.

OO0ure 3akoHOMEPHOCTH (TpaBuiia) BOJIOUMU. [Ipunyun cmenvt ¢ynkyui. HeobpaTtumMocTh 3BOIOLNH.
AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIUH.

JdeMoHcTpanuu



Tloptpetst: K. M. bap, A. O. Kosanesckuit, ®. Miomiep, J. ['ekkens.
Tabmuiel U cxembl: «DUIIOTEHETHYSCKUN PST  JIOMAAW», «APXCONTEPUKC», «3BEpO3yObIe SIICpPHI,

«Creronedann», «Puanoputs», «CeMeHHBIE MAOPOTHUKW», «broreorpadudeckne 30HBI 3EMITH,
«/lpeitp konTHHEHTOB», «PemukThl», «HauanbHble cTaguu 3MOPUOHAIBHOTO PA3BUTHS TO3BOHOYHBIX
JKUBOTHBIX», «[ OMOJIOTHYHBIC W aHAIOTHYHBIE OPTaHbl», «PyTUMEHTB), «ATaBU3MBIY), «XPOMOCOMHBIC
HAOOpBI 4YeJoBeKa M IIMMIIaH3e», «[JaBHbIC HampaBIICHWS SBOIIOIMM», «OO0IIue 3aKOHOMEPHOCTH
SBOJTIOLIHN.

O0opyioBaHue: KOJJICKIMK, TepOapuu, MYJSDKH HCKOIMAeMBbIX OCTAaTKOB OPraHU3MOB, MYJISDKU
TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB M ATABU3MOB, KOJUICKIIUU HACEKOMBIX.

Tema 4. IIpoucxokaenne H pa3BUTHe XKU3HH Ha 3emJie

Hayunble rumoTes3bl NPOMCXOXKAEHUS XU3HM Ha 3emie. AOuoreHes M mnaHcuepmus. JloHaydHble
NPEACTABICHUS O 3apPOXKICHNH KU3HU (KpeannoHu3M). I'nnoresa MOCTOSHHOTO CaMO3apOXKICHHS SKU3HU
u e€ omposepkeHue oneitamMu @. Peau, JI. Cnamnannanu, JI. Ilactepa. IlpoucxoxaeHue >XKU3HM U
acTpOOHOIIOTHSI.

OcHOBHBIE 3Talbl HEOPraHUUECKOW IBONIONMH. [ImaneTapHast (reosoruyeckas) 3BONIONHL. XUMUYECKas
sBomonysA. AOWOTEHHBI CHHTE3 OpraHMYeCKHWX BellecTB W3 Heopranmdeckux. Ombir C. Mmtepa u
I'. FOpu. Ob6pazoBanue nmoanMepoB n3 MoHOMepoB. KoarepBatHas rumote3a A. M. OnapuHa, rumoresa
nepBuuHoro OynboHa J[k. Xonneitna, renermdeckas rumore3a . Mémrepa. Pu6osumsr (T. Yek) u
runoresa «vupa PHK» V. 'unbepra. ®opmupoBaHre MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKICTKH.
Uctopus 3emnu u meronsl e€ usydeHus. Vckomaemble opraHudeckue ocTaTtkd. I'eoxponosiorus u eé
MeToabl. OTHOCUTENbHAsT W aOCONMIOTHAs TeoXpoHoJorus. ['eoxpoHomornveckas MIKaga: 30HBI, 3PHI,
MIEPHOABI, SITOXH.

HauanpHble 3Tambl opranmdeckod sBosouuu. llosBieHHE W 3BOMIONUS MEPBBIX KIETOK. DBOJIOLUS
MeTabonu3Ma. BosHuKHOBeHHE NepBbIX 3KocucTeM. COBpEMEHHbIE MUKPOOHbBIE OMOIUIEHKM KakK aHaJor
nepBbix Ha 3emiie coodmecTB. CTpoMaToIHUTHL. [IpOKapHOTEI M DYKapHOTHI.

[MpoucxoxeHne yKapuoT (cUMOHOTeHe3). DBOMIOIIMOHHOE TPOUCXOXKIEHIE BUPYCOB. [Iponcxoxaenue
MHOTOKJIETOYHBIX OPraHU3MOB. BOZHHKHOBEHNE OCHOBHBIX I'PYIIIT MHOTOKJIETOUYHBIX OPTaHU3MOB.
OcHOBHBIE 3TaIlbl HBOJIOIMK BhICHIMX pacTeHuil. OcHOBHBIE apoMopdo3sl pacteHuid. Beixon pactenunit
Ha cymy. IlosBieHHMEe CHOpPOBBIX pACTEHHH W 3aBoeBaHHEe WMH cymid. CeMeHHbIE pacTEeHUs.
IIpoucxoxeHne NBETKOBBIX PACTEHUI.

OCHOBHBIE 3TaIlbl HBOJIONHUU KUBOTHOTO Mupa. OcHOBHBIE apoMop(]o3bl KUBOTHBIX. Benjckas dayna.
KemOpwuiickuii B3pbIB — MOSIBJIGHHE COBpEMEHHBIX TUIIOB. [lepBble XopaoBhIe KUBOTHBIE. JKHU3HD B BOJE.
OBoumonus T03BOHOUHBIX. [Iporcxoxnenre ampubuii u pentmwimid. [IponcxoxaeHne MIEKOUTAONNX U
ntull. [Ipuanun kmodeBoro apomopdosza. OcBoeHue 6ecri0O3BOHOYHBIMHU U TI03BOHOYHBIMHU >KUBOTHBIMH
CyIIH.

PazBuTne xu3HM Ha 3emiie O 3paM U MEPUOJaM: apXeu, MPOTEPO30H, Male030i, ME30301, KaHHO30il.
OOmast xapakTepuCTHKa KIMMaTa M IeoJOrMdeckux mpoueccoB. [losiBieHHe W pacuBeT XapaKTepHBIX
OpraHu3MoB. YTJIeo0Opa30BaHUE: €ro YCIOBHSI U BIIMSHHE Ha Ta30BbIi COCTaB aTMOC(EpHI.

MaccoBple BBIMHpPaHHS — JKOJOTHYECKHE KPHU3UCHI Hpomnuioro. [IpuuwHBI W CHENCTBUS MacCOBBIX
BeIMUpaHuil. COBpPEMEHHBIH SKOJOTHYECKHH Kpu3uC, ero ocobeHHoctu. llpobmema coxpaHeHUs
O6mopaszHoobOpa3zus Ha 3emie.

CoBpemMeHHasi cucTeMa opraHudeckoro mupa. [lpuHinunel kinaccupuxanuum opranu3MoB. OCHOBHBIE
CHUCTeMAaTHYeCKHe TPYMIIBl OPraHU3MOB.

JdeMoHcTpanuu

Tloptperel: @. Penu, JI. Cnamnanuanu, JI. [Tactep, WM. U. MeunukoB, A. W. Omapun, k. XonneiH,
I". Mémnep, C. Mumep, I'. FOpu.

Tabmuiel  u  cxembl: «Cxema onbita @, Pemu», «Cxema ombita JI [lacrepa 1o  u3ydeHUro

caMo3apoJeHus Ku3HN», «Cxema onbita C. Muimiepa, I'. FOpuy», «9Tansl HeopraHU4eCKON 3BOTIOLUNY,
«["eoxpoHosyiornyeckas 1kanay, «HadaabHble 3Tarbl OpraHMYECKON 3BoJrOIUN», «Cxema 00pa3oBaHuUs



JyKapuoT MyTéM cuMOHMoOreHesza», «Cucrema >XKMBOH mpuponbl», «CTpoeHHE BUpyca», «ApoMopdo3bl
pactenuit», «PuHHOPUTB, «OTHOKIECTOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIC BOJOPOCIN», «MXm»,
«[Tammopotaukm», «l'omocemeHHBIEe pacTeHHs», «OpraHsl IBETKOBBIX pacTeHHiD», «Cxema pa3BHTHS
JKUBOTHOTO MUPa», «ApoMopdo3bl kuBOTHBIX», «lIpocrelimmey, «KumieuHononmoctHbie», «llmockue
uepBm», «UmeHucroHorme»,  «PeiOb»,  «3eMHOBOmHBIE»,  «lIpecmbikatommecs»,  «lITumsm,
«Mnekonuraroniuey», «Pa3BuTue XU3HU B apXerckoi spe», «Pa3BuTue )KU3HU B MPOTEPO3OHMCKOUN 3pey,
«Pa3BuTHE KW3HU B MAIEO30MCKOMN 3pey, «Pa3BuTHE XKU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KaifHO30MCKOM 3pey», « COBpeMEHHAsI CHCTEMa OPTaHHIECKOTO MHPa.

OGopynoBaHue: repdapuyl pacTeHUH Pa3IMIHBIX OTICIIOB, KOJUICKIIMU HACCKOMBIX, BIIAYKHBIC MPermapaThl
JKUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJJIEKLIUY UIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX >KMBOTHBIX, Yydena
NTULl U 3BEpeH, KOJIEKIIMN OKAMEHEJIOCTEH, MOJE3HbIX HCKOMAEMbIX, MYJISIKU OPraHUYECKUX OCTAaTKOB
OpTaHU3MOB.

BuptyanbHas JaGoparopHass padora «MonmenmupoBanne ombIToB Mumuepa—tOpun mo u3ydeHuio
a0MOTCHHOTO CHHTE3a OPTaHUYEeCKUX COSAMHECHUHN B IICPBUYHON aTMOChepey.

JlabopaTtopHas padora «/I3yueHre U ONMMCaHNe UCKOMIAEMbBIX OCTATKOB APEBHUX OPTraHU3MOBY.
IIpakTuyeckas padora «lI3yueHne 0oCOOEHHOCTEHN CTPOSHUS PACTECHUI PAa3HBIX OT/IEIOBY.
IpakTuyeckasi padora «lI3yueHrue 0COOCHHOCTEH CTPOSHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpouncxokaeHne 4ejI0BeKa — AHTPOINOreHe3

Paznensl ¥ 3a7a4n aHTPONIONOTUU. METOABl AaHTPOIIOJIOTHH.

CraHoBIIEHHE TIPEICTaBICHUN O MPOUCXOXACHUU uelloBeka. Penmurnosnsie Bo33peHus. CoBpeMEeHHbIE
Hay4YHbIE TEOPHH.

CxoAcTBO yenoBeKa ¢ )KMBOTHBIMU. CHCTEMaTHUECKOE MOJIOKEeHUE yenoBeka. CBUAETENBCTBA CXOACTBA
YeloBeKa C JKUBOTHBIMH: CpPaBHHTEIBbHO-MOP(OIOTHYECKUE, HSMOPHOIOTHUECKUE, (HU3HUOIIOTO-
Ouoxummuueckue, mnopefaeHdeckne. OTIMYUS 4YEIOBEKa OT XHUBOTHBIX. [IpSAMOXOXIEHHE M KOMIUIEKC
CBSA3aHHBIX C HUM MIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPON CUTHAJIBHOM CHCTEMBI.

Hdewkymme cwibl  ((akTopbl) —aHTpoOMoreHe3a: OHONOTHYecKHe, colmaibHbie. COOTHOIIEHHE
OMOJIOTMYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OCHOBHBIE CTaJUM aHTPONOreHe3a. PaHHWE dYernoBeKooOpa3Hble 00e3bsSHBI (MPOKOHCYIBI) W PaHHUE
MOHTUBI — O0IIKE MPEIKH YeJI0BEKOOOpa3HbIX 00€3bsSH U JIIOACH. ABCTPAIONUTEKH — ABYHOTHE MIPEIKU
monel. YenoBek yMmenbli, MepBble U3rOTOBICHUS OpyAui Tpyna. UenoBeK MPsIMOXOASIIUNA U MEpPBbII
BBIXOJ] JIfoiel 3a mpenenbl Adpuku. YenoBek reiaensOeprckuii — oOMMiA MpeaoK HEaHIePTaIbCKOro
YeNnoBeKa M YeJIoBeKa pa3yMHOro. YernoBek HeaHAEPTAIbCKUN KakK BHI JIFOJEH XOJIOAHOTO KIMMATa.
YenoBek pa3yMHBIN COBPEMEHHOTO THIA, JEHUCOBCKUI YEIOBEK, OCBOCHHE KOHTHHEHTOB 3a IpeJlelaMu
Ad¢puku. [laneoreHeTrka 1 najeoreHOMHKA.

OBOJIIOLUST COBPEMEHHOTO 4enoBeka. EcTecTBeHHBI OTOOpP B MOMYIISALMSAX 4esioBeKa. MyTalMOHHBIH
nporecc U noaumophusM. [lonynsroHHbIe BONHBL, Ipei( TeHOB, MUTpAIAS H «3PPEKT OCHOBATEIS» B
MOITYJISIHUAX COBPEMEHHOTO Y€JI0BEKa.

Uenoseueckue packl. Ilorstue o pace. bonbpmme pacel: eBporeowmHasi (eBpasuiickas), aBCTpajo-
HerpoujHas (IKBaTOpHaibHas), MOHTOJIOWIHAS (a3MaTCKO-aMepuKaHCKas). Bpemst u myTH pacceneHus
yelloBeKa M0 IulaHeTe. EQuMHCTBO 4yenoBedeckux pac. HayuHas HecoCTOATENbHOCTh pacHu3Ma.
[Ipucroco0IeHHOCTh YelIOBeKa K Pa3HbIM YCJIOBHSIM OKpYXKaroliew cpeisl. BiusHue reorpaduyeckoit
cpenpl 1 apeiida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YEJIOBEKA.

MexaucuuIuinHapHple  MeToibl B (u3ndeckoil (OMONOrMUYEcKOH) aHTPOIOJIOTHH. ODBOJIOIIMOHHAS
AQHTPOTIOJIOTHSI W TAJIEOAHTPOIOJIOTHS YENOBEYECKHX MOMYJAIi. brocoruanbHbie uCCleIOBaHUSA
NpUpoAabl yenoBeka. MccnenoBanue KOIBOIOMUHE OHOIIOTHYECKOTO M COLMAIBHOTO B YEJIOBEKE.
JdeMoHcTpanuu

Toptpersr: Y. JdapBuH, JI. JIuku, A. 5. Porunckuii, M. M. I'epacumos.

Tabnmuiuel 1 cxembl: «MeTOABl AHTPOIOJIOTHM», «l OMOBHOM MO3r uenoBeka», «YeroBekooOpasHble

00e3bstHB, «CKeNeT YejoBeKa M CKeNleT IuMMaH3e», «PyauMeHTH W aTaBU3MBD», «J[BHXKyIue CHIIBI



aHTPOTIOTeHE3a, « DBOIOIMOHHOE JIPEBO UEIIOBEKa»,  ABCTPAJIONMUTEK», «YenoBek yMmenblity, «Uemoek
MPSIMOXOAIIUNY, «/leHucoBckuii yenoBek» «Heanaepranbiely, «KpoMaHboHIEY, «[Ipeqku yenoBekay,
«JTarmbl BOIOIIH YeIIOBEKay, «Packl uemoBekay.

OGopyIOoBaHKE: MYJISDKH OKaMEHEJIOCTEH, IMPEIMETOB MaTepPHAlIbHOW KYJIbTYPHI IMPEIKOB 4YEIIOBEKA,
penpoaykiuu (dhotorpadun) KapTHH ¢ MA(POTOTHIECKUME U ONOIEHCKUMH CIO)KETaMHU TPOUCXOXKICHUS
yenoBeka, (ororpaduu HaxXOIOK MCKOMAEMBIX OCTATKOB YENIOBEKAa, CKEJIET YeJIOBeKa, MOJENb depemna
YeNIOBeKa M 4eperna MIUMIIaH3e, MOJICIbh KHCTH YElIOBEKAa W KUCTH IIMMIIAH3e, MOJICIIM TOPCa MPEIKOB
YeloBeKa.

JlagopaTopHas paborta «/3yyeHre OCOOCHHOCTEH CTPOSHHUS CKeJieTa YeJIOBEKa, CBSI3aHHBIX C
MIPSIMOX 0K ICHUEM.

IIpakTuyeckast padora «/I3yueHre SKOIOTHIECKUX a/IallTaI[Iil YEIIOBEKaY.

Tema 6. JxoJiorusi — HayKa 0 B3aMMOOTHOIIEHHUSIX OPraHU3MOB M HAOPTaHU3MEHHBIX CHCTEM C
OKpY:Kawlleil cpenou

3apoxnenne u pasButhe dKonormd B Tpymax A. ['ymbompara, K. @.Pymee, H. A. Ceeprosa,
O.T'ekkenda, A. Tencnu, B. H. Cykauépa. Pasnensl u 3amaum skonoruu. CBsi3b 3KOJOTHHM C APYTUMHU
HayKaMH.

Mertonst sxonorun. [loneBsie HaOMIOACHUS. DKCIIEPUMEHTHI B KOJIOTHH: TIPUPOJHBIE U Ta0OpaTOpHEIE.
MopenupoBaHue B SKOJIOIMUM. MOHHUTOPHUHI OKPYXKAIOIIEH CpEeAbl: JIOKAJIbHBIA, PETMOHAIBHBIA H
TIIOOATBHBIHA.

3HAUYECHHE SKOJOTUYECKUX 3HAHUN IS 4YeIOBEKa. DKOJOTHYECKOE MHUPOBO33PEHHUE KaK OCHOBA CBSI3EH
YeJoBeuecTBa ¢ Mpupoaoil. @opMUpOBaHHE 3KOJOTHUECKON KyIbTYypbl U SKOJIOTMYECKOW TPaMOTHOCTH
HaceJICHUS.

JdeMoHcTpanuu

Hoptpetsr: A. 'ymbompar, K. @. Pynbe, H. A. Cesepuios, D. 'ekkens, A. Tencnu, B. H. Cykaués.
Tabmuiel 1 cxembl: «Pasznmenbl sxkonorum», «MeTonbl 3KoI0oruu», «CxeMa MOHHTOPUHTA OKpPYKaroIekh

CpelbD.
JlabopaTtopHas paGora «/I3ydyeHre METOI0B SKOJIOTHYECKUX HUCCIEAOBAHUI.

Tema 7. Opranusmsl H cpefia OOUTaAHHUA

Okonornveckue (HakTopbl U 3aKOHOMEPHOCTU X JeicTBHs. Kitaccudukarus sKonoruueckux (GpakTopos:
abuotnyeckue, OMOTHYECKHE, aHTPOINOreHHble. OOLIMEe 3aKOHOMEPHOCTH JEUCTBHUS HKOJOTMYECKHX
¢dakropoB. IlpaBuino muanmyma (K. lnpenrens, HO. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U
CTCHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue Qaxropel. CBeT Kak 3Konoruueckuil ¢akrop. JedcTBue pasHbIX y4aCTKOB COJHEYHOTO
CIIEKTpa Ha OPraHU3MBl. DKOJIOTUYECKHE TPYIIBl PACTEHUH M JKUBOTHBIX MO OTHOIIEHHIO K CBETY.
CurnanbpHas poib cBeTa. POTONEPHOAU3M.

Temmepatypa Kak 3Kojorudeckuii pakrop. [eiicrBue TemnepaTypbl Ha opranu3Mel. [lodkuIoTEpMHBIE U
TOMOHOTEpPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE H CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTh Kak 3xonornueckuit gpaxrop. [Ipucrnocodiaenus pacTeHuil K moaaep>KaHuIo BOJHOTO OaaHca.
Krnaccugukanus pacTeHuil Mo oTHONICHHUIO K Bojie. [Iprcroco0IeHus )KUBOTHBIX K H3MEHEHHIO BOJTHOTO
peXHUMa.

Cpenpl oOWTaHHMS OPraHW3MOB: BOJHAs, HA3€MHO-BO3MYIIHAs, MOYBEHHAas, IIyOWHHAs MOANOYBEHHAS,
BHYTpHOpPTraHW3MeHHasi.  (DU3NKO-XUMHYECKHE  OCOOCHHOCTH  cpell  OOWTaHWs  OPTraHHW3MOB.
[IpucnocoOneHust OpraHu3MOB K KH3HH B Pa3HBIX Cpelax.

buonornueckne putmbl. BHemHne u  BHyTpeHHHE pUTMBL. CyTOYHBIE W TOJMYHBIE PUTMBI.
IIprcroco0IeHHOCTh OPraHN3MOB K CE30HHBIM M3MEHEHHUSIM YCIIOBHI JKU3HH.

Kuznennsie ¢opmbl opranusmoB. [lonstue o xu3HeHHoi ¢opme. JKuzHeHHbIE (OPMBI pPacTEHHM:
JIepeBbs, KYCTAPHHUKU, KYCTAPHWUYKW, MHOTOJIETHHE TpPaBbl, OJHOJNIECTHHE TpaBbl. JKu3HEHHBIE (HOPMBI
JKUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI, a3poOrnOHThL. OCOOEHHOCTH CTPOEHHS U 00pa3a KU3HH.



Buorndeckue daxTopsl. Bujasl OMOTUYECKUX B3aUMOJICHCTBHIA: KOHKYPCHIIHS, XUIHUIECTBO, CHMONO03 1
ero (¢opmel. [lapazutusm, Koomeparysi, MyTyalIn3M, KOMMEHCAITU3M (KBapTHPAHTCTBO, HAXJICOHHUYECTRO).
Herpoduueckne B3aummopeicTBus (Tommdeckue, dopudeckue, padpudeckne). 3HaUeHHEe OMOTHIECCKUX
B3aMMOJICHCTBUN IS CYIIECTBOBAHUS OPraHU3MOB B cpele OOWTaHWsA. [IpUHIMII KOHKYPEHTHOTO
WCKITIOYEHUSI.

JdemoHcTpanuu

Tabmuiel 1 cXeMbl: «OKoJIoTHYeCKUe (akTopbl»y, «CBETOBOH CHEKTP», «IDKOJIOTHMYECKUE TPYIIBI

JKUBOTHBIX 110 OTHOLICHHIO K CBETY», «[€IUIOKpPOBHBIE >KUBOTHBIEY», «XOJIOIHOKPOBHBIE >KUBOTHBIEY,
«Du3NoNOTHYECKHE aJalTalud >KUBOTHBIX», «Cpeapl oOMTaHHs Opranu3MoBy», «buomorunueckue
putMbl», <«OKusHenHble ¢opmbl pacTeHui», <«OKu3HeHHBIE (OPMBI JKHBOTHBIX», «DKOCHCTEMA
HIMPOKOJIMCTBEHHOI'O Jieca», «JKOCHCTEMa XBOHHOro Jieca», «llemn nuraHus», «XUIHUYECTBOY,
«ITapazutuzmy», «Konkypenuus», «CuMOno3y», «KoMmmeHcanuzm.

O6opynoBaHue: repbapiul  pacTeHH W KUBOTHBIX, HPUCIOCOOJIEHHBIX K BIHAHUAIO Pa3IHIHBIX
9KOJIOTHUECKUX (DaKTOpPOB, repbapruu CBETONIOOMBBIX, TEHETIOOWBBIX W TCHEBBIHOCIHBBIX PAaCTEHHI,
CBCTOHIO6I/IBI>IC, TCHGJIIO6I/IBI>IC U TCHCBBIHOCIIMBBIC KOMHATHBIC PACTCHUA, rep6ap1/11/1 N KOJUJICKIIUH
TETUTONFOOMBEIX, 3UMOCTOWKHMX, MOPO30YCTOWYMBBIX pACTeHWH, dydena NTHII W 3Beped, repOapuun
pacTeHuid, OTHOCSIIUXCS K TUTpoduTamM, Kcepoduram, Me3ohuTam, KOMHATHBIC PACTEHUS JaHHBIX TPYTIII,
KOJIJIGKIIMHU JKUBOTHBIX, OOMTAIOLINX B PasHbIX cpelax, repOapuy M KOJUICKLIUH PACTEHUN M KHBOTHBIX,
00aafoImX YepTaMHu MPHCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHSM YCIOBHH JKU3HH, TrepOapuu M
KOJJICKIINN paCTCHI/Iﬁ 1 )KUBOTHBIX PA3JIMYHBIX )KU3HCHHBIX (bOpM, KOJUICKIIUH )KMBOTHBIX, YHaCTBYIOIIUX
B Pa3IMYHBIX OMOTHYECKHUX B3aUMOJIEHCTBUSX.

JlaGopaTopHas padoTa «BbIsBICHNE TPUCITOCOOICHHUI OPraHU3MOB K BIUSHUIO CBETa».

JlaGopaTopHas padoTa «BrIsBiIeHnE TPUCTIOCOOIEHHIA OPTAHU3MOB K BITUSTHUIO TEMITEPATYPhI.
JlaGopaTopHas padoTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 PA3HBIX MECT OOUTaHU.

Tema 8. Jkos0rust BUAOB U NOMYJISIIUI

OKOJIOTHYECKUE XapaKTEPUCTUKU momynsuud. [lomynsnus kak Owuosoruyeckas cucrema. Pojib
HEOJTHOPOJTHOCTH Cpelibl, (PU3mUecKnx OaphepoB M 0coOeHHOCTEH OWoNoruu BHIOB B (HOPMHUPOBAHWUHU
MPOCTPAHCTBEHHON CTPYKTypbl Tomyisiuii. OCHOBHBIE IIOKa3aTely IOMYJISIIUU: YHCICHHOCTD,
IUIOTHOCTh, BO3pacTHAasi W IOJIOBask CTPYKTypa, POXKAAEMOCTb, IMPHUPOCT, TEMII pPOCTa, CMEPTHOCTD,
MHUTpALIUSL.

Dxonornueckas CTpykrypa mnomysamun. OleHKa YUCICHHOCTH MOMyJISIud. J[nHaMuKa MOy Iy u e€
perynsiuusa. buotnyeckuid moTeHuMan MNoOmyssiqud. MoJenupoBaHUE NUHAMUKY Homyssiuuu. Kpusbie
pocTa YUCICHHOCTH MOMyJsaIiuu. KpuBbie BBDKUBAHUSA. Perymnsius YHUCICHHOCTH TOIYJISIIUI: pPOJIb
(haKkTOpOB, 3aBUCSIIINX W HE 3aBUCAIIMX OT IUIOTHOCTH. ODKOJOTWYeckue crparerumu Bujpos (r- m K-
CTpaTeruu).

[Tonsitue 06 ’KoMOrMUecKOr HuIIe BUAa. MecTooOuTanre. MHOrOMEpHAs MOJIETh SKOJIOTUIECKON HUTIIH
Hx. . Xarunncona. Pazmepsl sxonorudeckoid Humu. [loTeHuuanbHas U peaan30BaHHAs HULIY.

Bun kak cuctema momymsuuid. Apeansl BUIOB. Buabl M WX JKM3HEHHBIC CTPATETHH. DKOJIOTHYCCKUEC
9KBHBAJIEHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPALIUN KUBOTHBIX. brolornueckue nHBa3uM 4y>KepOAHBIX BUIOB.
JdeMoHcTpanuu

Tloptper: dx. Y. XaT4uHCOH.

Tabuuibl U CcXEMBI: «DKOJOTHUECKHE XAPaKTePUCTHKU MOMyIanun», «lIpocTpaHCTBEHHAsI CTPYKTypa

MOMyJISUM», «Bo3pacTHble mHpamMuabpl MOMyssmun», «CKOPOCTh 3aceleHHs IMOBEPXHOCTH 3EMITH
Pa3IUYHBIMU OpraHu3zMamm», «Mogenb skoigorndeckort Huu J[x. M. XaTunHcoHay.

O6opynoBanue: repdoapuu pacTeHUH, KOJUICKIIUN YKUBOTHBIX.

JlaGopaTopHasi padora «lIpucrnocobnenunst ceMsiH pacTeHHH K PacCeNCHUION.

Tema 9. DKo0J10rue CO00HIECTB. IKOJOTrHYECKHE CHCTEMBI.



CoobmectBa oprann3mMoB. bronenos u ero ctpykrypa. CBsi3u MeXIy OpraHu3MaMy B OHOLICHO3E.
OkocucrtemMa Kak OTKpbiTas cuctema (A. JDk. Tencnm). PyHkumoHanbHbIE OJOKM OpraHU3MOB B
HKOCHCTEME: TIPOAYIIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduyeckue ypoBHU. Tpodrueckne 1enu u ceTu.
AbuoTtnyeckue 6110ku SKocucTeM. [104BBI 1 Wbl B 3KOcUCcTeMaxX. KpyroBopoT BemecTB U MOTOK SHEPTUU
B DKOCHICTEME.

OcCHOBHBIE TTOKa3aTeNM JKOCHCTEMbl. brmomacca W MpOMyKIHs. OKOIOTHYECKHE MHUPAMUABI YHCET,
Oromaccel M SHEPTUH.

Jlunamuxa IKOCUCTEM. Kamacmpoghuueckue nepecmpouxu. Dnykmyayuu. HanpaBieHHbIe
3aKOHOMEpHBIE CMEHBI COO0LIECTB — cyKieccud. [lepBUUHbIe U BTOPHUYHBIE CYKIECCUU M MX MPUYWHBI.
AHTpoTIOTeHHBIE BO3IEiCTBHA Ha cykreccnu. KnumakcHoe cooOmiectBo. bropaznooOpasme u moimHOTa
KpyTOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupoausie 3KOCUCTEMBI. JKOCUCEeMbl 03Ep U pek. DKocucmemvl Mopeu U OKeaHos. IKocucmembl
MYHOp, Jecos, cmenet, NyChbvlHb.

AHTpONOTEHHBIE 3KOCHCTEMBI. ArposkocucreMa. ArpoueHo3. Pasnuuusg MexTay aHTpOINOTeHHBIMH U
MIPUPOTHBIMU IKOCHCTEMAMH.

Ypboskocuctemsl. OCHOBHBIE KOMIOHEHTHI —ypOoskocucteM. [opoackas ¢iopa u  ¢ayHa.
CuHaHTponH3anusi TOpoAcKoi QayHbl. bromorndeckoe n X03IHCTBEHHOE 3HAYEHHE arpoOIKOCHCTEM H
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUSI OCHOBHBIX B3aWMOJCWUCTBHI OpPraHU3MOB B 3KOCHCTeMax. Posb
KACKAOH020 3ppexma u 8udos-30upuramopos (Kuouesvix 6udos) 6 (MYHKYUOHUPOBAHUU IKOCUCTEM.
IlepeHoc »HeprmM ¥ BEMIECTB MEXAY CMEXHBIMH OKOCHCTEMaMH. YCTOHYMBOCTh OPTaHWU3MOB,
MOIYJISIIUN ¥ 9KOCUCTEM B YCIIOBHSIX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3AEHCTBUI.

Mexanusmvl  8030elicmeuss 3a2pA3HeHUll PA3HbIX MUN08 HA CYOOP2AHUSMEHHOM, OpP2aAHU3MEHHOM,
HONYNAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL DKOA0SUHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmausi. MeTo1oNIorvsi MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIOT€HHBIX IKOCHUCTEM.
JdeMoHcTpanuu

Hoptper: A. JIx. Tercnu.

Tabmuiel u cxeMbl: «CTpykTypa OmolieH03a», «IKOCHCTEMa HMIMPOKOIMCTBEHHOTO Jiecay, «DKOoCcHcTeMa

XBOHHOTO Jieca», «DyHKIMOHAJIbHBIE TPYIIBI OPraHU3MOB B 3KocucteMe», «KpyroBopor Bemiects B
akocucteme», «llenmn mnuraHus (macTOMIIHAS, AETPUTHAA)», «OKOJOTHYECKas MUpaMUIa YHCEID»,
«OKojoruyeckas nupamua OuoMacchbl», « JKoJoruuecKas mupamuia seprun», «OdpazoBanue 0010Tay,
«IlepBuuHas cykneccus», «BoccTaHoBieHue neca mocie moxapa», «9KocucTeMa 03epay», «ArporeHosy,
«KpyroBopoT BelecTs 1 IOTOK SHEPTUH B arporieHose», «lIpumepsl ypOboskocucTem.

Ob6opynoBaHue: repbapuu pacTeHUH, KOJUIEKLMM HAaCEKOMBIX, dydyella OTHL M 3Beped, repOapuu
KYJBTYPHBIX U TUKOPACTYLINX PACTEHUH, aKBapUyM KaK MOJIETb SKOCHUCTEMBI.

IIpakTnyeckas padora «3yueHue u onrcaHue ypoo3KOCHCTEMBI».

JlaGopaTopHasi pabGota «/3ydeHne pazHOOOpa3si MENKUX IMOYBEHHBIX WIEHUCTOHOTHX B Pa3HBIX
3KOCHUCTEMAX).

IKCKypeHusi « DKCKypCcHsl B TUIIWYHBIA OnoreoueHo3 (B oyOpaBy, Oepe3HSK, €bHUK, HA CYXOIOJbHBIHI
WJIM TOMMEHHBIH JIyT, 03ep0, 00JI0TO)».

IKCKYpCeHs « DKCKYpPCHsI B arpo3KOCUCTEMY (Ha TI0JIE U B TEIIMYHOE XO3SHCTBO)».

Tema 10. Bnocdepa — rinodanpHasi IKocHcTEMA

buocdepa — obmiermranerapaas 00009ka 3eMITH, TA€ CYIIECTBYET WM CYIIECTBOBAIa )XKM3Hb. Pazpurne
npejcTaBieHuid o ouocdepe B Tpymax . 3rtocca. Yuenue B. U. Bepuaackoro o 6uochepe. Obnactu
ouocdepsl u e€ cocran. JKuoe BemecTBo OHOCEpHI U €ro GYHKLINH.

3aKOHOMEPHOCTH CyIecTBOBaHus Ouochepbl. OcodeHHOCTH OMOChEphl Kak I100aTbHONH 3KOCHCTEMBI.
JuHamudeckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemiecTB W OHOr€OXMMHYECKUE IHKIIBI
(yrnepona, azora). PurmudnoCTb siBIeHuid B Ouocgepe.



3oHanbHOCTH Omocepsl. [lonsTHe o Omome. OCHOBHBIE OHOMBI CYIIM: TYHJpa, XBOWHBIC Jieca,
CMEIIaHHBIC U NMIMPOKOJUCTBEHHBIC Jieca, CTEMH, CABaHHbBI, ITYCThIHU, TPOIIMUYECKUE JISCa, BHICOKOTOPHSI.
Kimmar, pacTuTenbHbIH 1 KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa U (GYHKIIHS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIMANA U OMOC(HEPHBIX (yHKITHIM.
JdemoHcTpanuu

Iloptpersl: B. U. Bepranckwuii, 3. 3tocc.

Tabmuietl u cxemsl: «['eocdeprbr 3emum», «KpyroBopor azora B mpupoje», «KpyroBopor yriepoaa B

npupojie», «KpyroBopot kucimopona B mpupoze», «Kpyrosopot Boasl B mpupoze», «OCHOBHbIE OHOMBI
cymm», «Knumatudeckue mosica  3emuu», «TyHmpa»,  «Taiiray, «CMemiaHHblid — Jecy,
«IInpoxonmucTBeHHBIH Nec», «Crenby, «CaBanHay, «[lycThirsy, « Tponmaeckuii mecy.

O6opynoBaHue: repbapuu pacTeHUH pa3HbIX OMOMOB, KOJIIEKITUHN JKHBOTHBIX.

Tema 11. YUennoBek U OKpyskawuias cpeaa

OKoJNOTHYecKue KpPU3UCHI W WX MpHYMHBL. Bo3nelicTBue uenoBeka Ha Owocdepy. 3arpsisHEHHE
BO3NYIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOAHOM cpedpl. OXpaHa BOJIHBIX PECYPCOB.
Pa3pymienne nmoussl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHne Kiumara.

AHTpONOreHHOE BO3ACUCTBUE HA PACTUTENIBHBIN U )KMBOTHBIN MUp. OXpaHa paCTUTENBHOIO U dKUBOTHOIO
mupa. OCHOBHbIE NPUHLIMIBI OXpaHbl npuponsl. Kpacuele kHurn. Oco0o oxpaHseMble NPUPOIHBIE
tepputopun (OOIIT). boranudeckue caapl 1 300JI0THYECKHE MTAPKH.

OcCHOBHBIE NPUHLOMIIBI  YCTOMYMBOIO  pa3BUTUSL  YEJIOBEUYECTBA M  NpUponbl.  PamuoHanmbHOE
IPUPOJIONONB30BaHNE U COXPAaHEHUE OHOJIOrnueckoro pasHooOpasust 3emsn. OOimue 3aKOHOMEPHOCTU
T00ANBHBIX  AKOJNOTHUYECKHX KpHU3HCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa W €ro BEpOsTHHIC
MOCJIEACTBUS.

Pa3Butre MeTOOB MOHHUTOpPHHTAa pa3BUTUS OMNACHBIX TEXHOTEHHBIX IporieccoB. Cucmemmsie
UcCne008anus nepexooa K pecypcocbepezaioujeli u KOHKYpenmocnocoonou snepeemuxe. buonocuuecrkoe
pasnoobpasue u buopecypcel. Hayuonanvnvle unghopmayuonnvie cucmemvl, obechevusaroujue 00Cmyn K
ungopmayuy o cOCMoAHUI0 OMOENbHLIX 8U008 U IKocucmem. OCcHOBbL IKOpeadburumayuu SKOCUCmem u
cnoco606 6opvobL ¢ buonospesicoenuamu. Pekoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCEM.
JdeMoHcTpanuu

TaOnuiel ¥ cxeMsl: «3arps3HeHue atMocdepsl», «3arpsa3HeHue rugpochepb», «3arpsA3HEeHHE MOYBbDY,

«ITapaukoBsiii 3¢ dexT», «Ocobo oxpaHsemble MPUPOAHBIE TEPPUTOPUN», «Moaean YIpaBIseMOTo
MUDPa».

Ob6opynosanue: portorpaduu oxpaHseMbIX pacTeHMH H KHUBOTHbIX KpacHoil kHurm Poccuiickoit
®enepannu, KpacHoil KHUTH pernoHa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110 BHOJIOTUU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHUS O0YYAIOIIMMUCS TIPOTPAMM CPETHETO
o0rmiero o0pa3oBaHus: IMYHOCTHBIE, METAIIPEAMETHBIEC U MPEIMETHBIE.

B cTpyKType TMYHOCTHBIX PE3yJbTaTOB OCBOEHHS MPOrpaMMBI IO OMOJIOTHH BBIAEICHBI CIEIyIOIIne
COCTABJISIIOIINE: OCO3HAHUE OOYYaIOLUIMMUCS POCCUHCKON TPaskAaHCKOW WACHTUYHOCTH — FOTOBHOCTH K
CaMOpAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEAEICHHIO, Haiuyue Momusayuu K  OOydeHUI0
Ouonoruu, yerenanpasiennoe paszeumue BHyTPEHHNX YOEXKICHHH JHWYHOCTH HAa OCHOBE KIFOUEBBIX
LHEHHOCTEH W HCTOPUYECKUX TPAAWLUN Pa3BUTHs  OMOJIOTHUECKOTO  3HAHUS, 20MOBHOCL U
cnocobHocmb 00YYAIOIINXCST PYKOBOACTBOBAThCS B CBOEH AEATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMH, MPUCYLTUMU cucreme OHMOIOTYECKOTO 00pa3oBaHus, Haluyue
npasoco3HanUs IKOJOTHIECKOHN KYJIbTYPBl, CHOCOOHOCMU CMAGUMb LIENH U CTPOUTH KU3HEHHBIE TUIAHBI.



JIMYHOCTHBIE pPe3yNbTaThl OCBOCHUS MPOTPaMMBbl 1O OHWOJOTHM JTOCTUTAIOTCS B €AMHCTBE YYEOHOH M
BOCITUTATEIBHOU JEATEIBHOCTA B COOTBETCTBUU C TPATUIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU,
WUCTOPUYECKHMH W IyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, TMPHUHATHIMH B OOIIECTBE NpaBWIaMH U
HOpPMaMHU TIOBEICHUS M CHOCOOCTBYIOT IMpOIEccaM CaMOIIO3HAHHWS, CAMOBOCIIUTAHUS U CaMOPa3BUTHS,
Pa3BUTHS BHYTPEHHEH MO3ULMHM JUYHOCTH, MAaTPUOTH3MA M YBAXKEHUS K 3aKOHY M IPaBONOPSIKY,
YeIIOBEKY TPY/a U CTapiieMy TOKOJISHHIO, B3ANMHOTO YBAKEHH, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY
HacJlIeoUI0 W TpaAulMAM MHOTOHallMOHaNbHOro Hapoja Poccuiickoil ®denepanuu, npupone u
OKpY>Karollel cpere.

JImyHOCTHBIE pPe3ynbTaThl OCBOEHHsI yueOHOro mpeamera «buonorus» MOKHBI OTpaXaTh TOTOBHOCTH U
CIIOCOOHOCTHh O0YYaromMXCsl PyKOBOJCTBOBATHCA CHOPMHUPOBAHHOW BHYTPEHHEH MO3HWIHEH JHMYHOCTH,
CHUCTEeMON IIEHHOCTHBIX OpPHEHTAIlNi, ITO3UTHBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIIHMX
TPaJULHAOHHBIM LIEHHOCTSM POCCHIMCKOrO OOIIEeCcTBa, pPACHIMPEHUE >KU3HEHHOTO OIBITa W OIBITa
JIEATEIbHOCTH B MPOLECCE PEATM3ALMKN OCHOBHBIX HAIIPaBICHUI BOCHUTATEIBLHON AESITEIBHOCTH, B TOM
quclie B YaCTH:

1) rpaKIaHCKOr0 BOCIUTAHMSA:

c(hOpMHUPOBAHHOCTh TPAXKIAAHCKON IMO3UIMH OOYyYaIOMIerocs Kak akTHBHOTO M OTBETCTBEHHOTO YIICHA
poccHiickoro 001IecTBa;

OCO3HaHWE CBOMX KOHCTHUTYIIMOHHBIX MPaB ¥ 00513aHHOCTEH, yBaKEHHE 3aKOHA U TIPABOTIOPSIIKA;
TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIBHOCTH TPH CO3AaHUHM YYEOHBIX MPOEKTOB, PEHICHUH
y4eOHBIX 1 MMO3HABATEIBHBIX 33/1a4, BBITOTHEHUH OUOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH OIPENEeNSITh COOCTBEHHYIO TO3HIIMIO 110 OTHONICHHUIO K SIBICHUSM COBPEMEHHOW JKU3HU U
OOBICHITH €€,

YMEHHE YYUTHIBATH B CBOHMX JECWCTBUAX HEOOXOMUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBHISI JIOACH C
pasHbIMH yOEXKIEHUSIMH, KYJIbTYPHBIMH [IEHHOCTSMH M COIIHATBHBIM TOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOIIECCE COBMECTHOTO BBITIOJIHEHUS y4eOHBIX, MMO3HABATEIBHBIX H
WCCIIEIOBATEIbCKUX 33]a4, YBKUTEIBHOTO OTHONIEHHWS K MHEHHIO OMNIOHEHTOB MPH OOCYXICHUU
CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJICPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOH AESITENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCUHCKON TpPaKIaHCKOW HJICHTHYHOCTH, NATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH Iepea PonnHoOM, ropaocTu 3a cBoi Kpai, cBol0 PouHy, CBOM SI3bIK U
KYJbTYpY, IPOLIIOE U HACTOSIIIee MHOTOHAIIMOHAIBHOT0 Hapoia Poccuuy;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIIEAHWIO W MaMITHHKAM IPUPOJBI, TOCTXeHUsIM Poccun B
HayKe, UCKYCCTBE, CLIOPTE, TEXHOJOTUAX, TPYE;

CIOCOOHOCTH OIIEHMBAThH BKJIAJ POCCHHCKMX YUYEHBIX B CTAHOBIICHHE M Pa3BUTUE OMOJIOTMH, TOHUMAHUS
3HaYeHHs OMOJIOTUY B MIO3HAHUY 3aKOHOB MPUPOJBI, B )KU3HHU Y€JIOBEKAa U COBPEMEHHOTO OOIIECTBa;
uzeiHasg yOeXIEHHOCTh, TOTOBHOCTh K CIy)KEHHIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyne0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHNA:

OCO3HAaHME AYXOBHBIX IIEHHOCTEN POCCUICKOTO HApO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOT0 NOBECHNUS;

CIOCOOHOCTh OLICHMBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HaHKE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJWTENSIM, CO3JJaHUIO CEMbM Ha OCHOBE OCO3HAHHOT'O MPHUHATHUS
LIEHHOCTEN CEMEHHON )KM3HU B COOTBETCTBHHM C TpaaUIMAMU HapoaoB Poccuu;

4) 3¢TeTHYeCKOr0 BOCTIHTAHMSA:

3CTETHYECKOE OTHOIICHWE K MHPY, BKIIOYas ICTETHKY ObITa, HAYYHOTO W TEXHWYECKOTO TBOPUECTBA,
CIOpPTAa, TPYAa, OOLIECTBEHHBIX OTHOLICHHI;

MOHMMAaHUE YMOIMOHAIBLHOTO BO3/IEHCTBUS )KUBOM IPUPOJIbI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPDOKEHHIO B pa3HBIX BHIAaX MCKYCCTBA, CTPEMJICHHE MPOSBIATH KadecTBa
TBOPYECKOM JTMYHOCTH;

5) pu3nyeckoro BocnUTaHUs, (OPMUPOBAHHS KYJbTYPHl 3A0POBbS W IMOIHOHAILHOIO
Osaronmosryums:

MMOHUMAaHUE W peau3alusl 30POBOTO M Oe30macHoro oOpasa >KM3HHU (3I0pOBOE NMHUTAHUE, COONIOACHHE
TUTMEHUYECKUX MIPAaBUII U HOPM, COaJIaHCUPOBAHHBIM PEKUM 3aHATHH U OTABIXA, peryJsipHast Gpu3ndeckas
AKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOLICHHUSI K COOCTBEHHOMY (PU3NYECKOMY
U TICUXUYECKOMY 3/10POBbIO;

NMOHUMaHWE [EHHOCTH NPaBWJ HMHIMBHIYaJbHOTO W KOJUICKTHBHOTO 0€30MacHOr0 TMOBEACHUS B
CUTYallUsX, YIPOKAOIINX 37J0POBBIO M KHU3HHU JIIOJCH;

OCO3HAHHE MOCIECACTBUH W HENPHUSITHUS BPEIHBIX NPUBBIYECK (YHOTpeOJEHHS alKOoroys, HapKOTHKOB,
KypeHHs);

6) TPy10BOr0 BOCIIUTAHMSI:

TOTOBHOCTH K TPYZY, OCO3HaHHE IICHHOCTH MacTepPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJOTUYECKON U COIMAIbHON HaNpPaBICHHOCTH, CIIOCOOHOCTh
MHULIMUPOBATH, IJIAHUPOBATh U CAMOCTOSATENIFHO BBIMOIHATh TAKYIO IEATEILHOCTD;

MHTEpeC K pasziuyHbIM cdepaM NpodecCHOHANbHON AEATENFHOCTH, YMEHHE COBEpPIIATH OCO3HAHHBIH
BEIOOD Oymymiei nmpodeccuu u pearTn30BBIBaTh COOCTBEHHBIE JKU3HEHHBIC TUTAHBL,

TOTOBHOCTB M CTIOCOOHOCTB K 00pa30BaHUIO M CAaMOOOPA30BaHUIO HA IPOTSHKCHUH BCEH JKU3HM;

7) IKOJIOTHYECKOT0 BOCIIUTAHMSI:

9KOJIOTMYECKH LIeIeco00pa3Hoe OTHOIIEHHE K NPUpOJEe KaK HCTOYHUKY JKU3HM Ha 3emie, OCHOBE e¢
CYIIECTBOBAHUS;

MOBBIILICHUE YPOBHSA S3KOJIOTUYECKOW KyJNbTYphl: MPUOOPETEHHE OMNbITa IUIAHUPOBAHUS IIOCTYNKOB U
OLIEHKU MX BO3MO>KHBIX IIOCJIEICTBUI I OKPY>KarOIEeH Cpesl;

0CO3HaHHUE MIT00ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIEM U IyTeH UX PEeIICHHS;

CHOCOOHOCTh MCIIONB30BaTh NpUOOpETacMble MPU M3YUYCHUH OHOJIOTMU 3HAHUS M YMEHUS NPHU PELICHUH
npoOJeM, CBSA3aHHBIX C PalMOHAILHBIM TPUPOJIOINONIL30BaHNEM (COOIIO/IEHHE TMPaBUI TOBEICHHS B
NpUpoje, HAIMPABICHHBIX HAa COXPAHEHHE DPABHOBECHS B DKOCHCTEMAaxX, OXpaHy BHIOB, JKOCHCTEM,
ouocdeps);

AKTMBHOE HENPUATHE JEHUCTBUH, NPHUHOCALIMX BpEJ OKPYKAIOIIEH HNPUPOLHOW Cpene, yMEHHE
NPOTHO3UPOBATh HEOJArONPHUATHBIE 3KOJOIMYECKHE IIOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUI H
MPeIOTBpAIIaTh UX;

HaJIM4YHe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, IKOJOTHYECKONH KyNbTYphl, OMBITA AESITEIHLHOCTH
9KOJIOTMYECKOM  HANpaBJICHHOCTH, YMEHUS  PYKOBOJICTBOBAaTbCS HMH B  II03HABATEJIbHOH,
KOMMYHHUKATHBHOM M COLMAIBbHON MpPaKTHKE, TOTOBHOCTH K YYaCTHIO B NMPAKTUYECKON IesTeTbHOCTH
9KOJIOTMYECKON HaINPaBICHHOCTH;

8) HeHHOCTH HAYYHOTr'0 O3HAHMSI:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU H
OOIIeCTBEHHOW MPAKTUKU, OCHOBAaHHOTO Ha JIMAJIOTE KYyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAaHUE SI3BIKOBOM M UYNTATEIbCKOM KYyIbTYpPBl KaK CpEACTBAa B3aMMOACHCTBUS MEXIy
JIFOABMU M IO3HAHUSI MUPA;

MOHUMaHue crieNu(UKH OMOJIOTUM KaK HAayKH, OCO3HaHUS €€ poyid B (OPMUPOBAHHUU PAIOHAIHLHOTO
HAYYHOTO MBIIUICHHS, CO3/1aHUM LEIOCTHOIO NMPEACTABICHUSI 00 OKpYXKAroIeM MHUpE KaK O €IHHCTBE
NPUPOJIBI, YeJOBeKa M OOIIecTBa, B TMO3HAHUM IMPHPOJHBIX 3aKOHOMEPHOCTEH M PEUICHWH MpodiieM
COXPaHEHUs MPUPOJHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHH Il COBPEMEHHOH MUBHIM3AIMU: 00eCTeueHIsI HOBOTO YPOBHS
pa3BUTUS MEIWIMHBI, CO3JaHHE MEPCIEKTUBHBIX OWOTEXHOJOTHH, CIOCOOHBIX peIIaTh pPecypcHBbIC
npoOJeMbl pa3BUTHS YEJIOBEUECTBA, [MONCKA MYTEH BBIXOJA U3 TI00AJIBHBIX HKOJOTMYECKHX MPOOJIEM H



oOecrievueHusT Tiepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIMOHAIBHOMY WCIOJIB30BAHHUIO TMPUPOIHBIX
pecypcoB 1 (hOpMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJNYYCHUU OWOJIOTWYECKUX 3HAHHWW B IENAX IOBBIINICHUS OOIICH KYJIBTYpHI,
€CTECTBCHHO-HAy4YHOW TI'pPaMOTHOCTH, KaK COCTaBHOH 4YacTh (DYHKIMOHAIBHOH TIPaMOTHOCTHU
oOydaronuxcs, GopMUPYyeMOH TPH U3ydeHUH OUOJIOTH;

MOHUMAaHUE CYIIHOCTH METOJOB TO3HAHHS, HCIONb3YEMBbIX B ECTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
UCIOJb30BaTh TOJyYaeMble 3HAHMS JUIS aHalu3a W OOBSICHCHHS SBICHUH OKPYKAIOIIEr0 MHpa U
MPOUCXOJSIIUX B HEM HM3MCHEHHI, YMEHHE JIeNlaTh OOOCHOBAHHBIC 3aKIIOYCHUS HA OCHOBE HAYYHBIX
(haKTOB ¥ UMEIONIMXCS JTAHHBIX C [IEJIbI0 MOJYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAaMOCTOSITETIPHO HCIIOIh30BaATh OMOIOTUYECKUE 3HAHUS JUTS PENICHUS MPOOIIEM B PeabHBIX
JKU3HCHHBIX CUTYAIHSX;

OCO3HAaHWE IICHHOCTH HAYYHOH JICATENBHOCTH, TOTOBHOCTh OCYIICCTBJISTH MPOCKTHYID U
UCCIIEIOBATENBCKYIO JIESITEBHOCTh MHMBHYATBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHHMIO, K AKTUBHOMY
IMMOJIY4YCHUIO HOBBIX 3HAHUH 1O 6I/IOJIOFPII/I B COOTBETCTBUHU C )KU3HCHHbBIMU HOTp€6HOCTHMI/I.

METAINPEJIMETHBIE PE3YJIbTATBI

MerTanpeaMeTHbie pPe3yibTaThl OCBOSHUS Y4eOHOro mpeaMeTa «BbHONOrusy BKIIOYAIOT: 3HAYUMBIC JJIS
(hOopMUPOBaHUS MUPOBO33PCHHS 00YUAIOIIMXCS MEKITUCIUILTUHAPHBIC (MEXKIIPEAMETHBIC) O0IICHAYYHBIC
TIOHATHS, OTPAKAIOIIUE IETOCTHOCTh HAYYHON KapTHHBI MHpa W CHelU(UKy METONOB MMO3HAHWS,
UCIOJB3YEMbIX B ©CTECTBCHHBIX HayKax (BEIIECTBO, dHEPIHUs, SBICHUE, NPOIECC, CUCTEMa, Hay4YHBIN
(baxT, IPUHIINT, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHS, MCCIICAOBaHKUEe, HAOMIOACHUE, U3MEPCHUE,
OKCHEPHUMEHT W JIPYTHUE), YHUBEpCAIbHBbIC Y4eOHbIC NEWCTBHS (IMMO3HABATEIBHBIC, KOMMYHUKATHBHBIC,
peryNaTUBHEIC), oOecrneuuBaronye (GopMupoBaHue (HYHKIIMOHAIBHON TPaMOTHOCTH M  COLMAILHOU
KOMIIETCHIINN 00y4aromuxcs; CIIOCOOHOCTH oOyJaronuxcs HCIIONB30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MHPOBO33PEHYECKHE 3HAHWS M YHUBEpPCAIbHbIC Yy4eOHBIC JCHCTBHS B
MO3HABATEILHON M COIUATILHOM MPAKTHKE.

B pesynbTare u3ydeHus OMOJIOTHH HA YPOBHE CpeHEero o0Iiero oopa3oBaHus y oOydaromierocst OyayT
c(hopMUPOBaHbl  TO3HABATCIIbHBIC  YHUBEpCAJbHbIE  y4YeOHbIC  JICHCTBUS, KOMMYHUKATHBHBIC
YVHHBEpCaJbHbIC Y4YeOHbIC NEHCTBUS, PErYJSITUBHBIC YHUBEPCAIbHBIC YUCOHbIC NEHCTBUS, COBMECTHAs
JICSATEIILHOCTb.

MerTanpeaMeTHble pPe3yJbTaThl OCBOCHHS MPOrpaMMbl CPEIHEro OO0IIero 0o0pa30BaHUs JIOJKHBI
OTpaKaTh:

OBiaeHHe YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEILHBIMY I CTBHSIMU:

1) 6azoBble JOrHYecKUe AeiCTBHSA:

CaMOCTOSTENHHO (hOPMYIIMPOBATh M aKTYalIM3UPOBATh POOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
WCITOJIB30BaTh TIPU OCBOCHUW 3HAHHWM MPUEMBI JIOTHYECKOTO MBINUICHUS (aHAIW3a, CUHTE3a, CPABHCHHSI,
KJ1acCU(UKaIiu, 0000IICHHS), PACKPHIBATH CMbIC] OMOJIOTMYSCKUX MOHATHH (BBIACIIATh X XapaKTepHbIC
MIPU3HAKH, YCTAHABIIUBATH CBSI3U C APYTUMH TOHATHIMH);

OTIPENENIATh IEH JEATEIBHOCTH, 3a/aBas IMmapaMeTphl W KPUTEPHUH WX JOCTHIKEHHUS, COOTHOCHTH
Pe3yabTaThl ACSITENBHOCTHU C MOCTABICHHBIMU LIEISIMU;

HCITOJIH30BaTh OMOJIOTHIECKUE TIOHITHS JIJIS1 OOBSICHEHUS (DaKTOB M SBIICHUU YKUBOU MPUPOIHI;

CTPOUTH JIOTUYECKHE pacCyXIeHUS (WMHIYKTUBHBIE, JHEIyKTUBHBIC, TI0 aHAJOTHUH), BBIABIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBAEMBIX SBIICHUSX, (HOPMYyIUPOBaTh BBHIBOJBI U
3aKITIOUCHUST;

MPUMEHATh CXEMHO-MOJEIbHBIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3€M M OTHOIICHUM B
M3y4aeMbIX OMOJIOIHYECKUX 00BEKTaX, a TAKXKE MPOTUBOPEUHIA PA3HOTO PO/JIA, BHIABICHHBIX B PA3TMYHBIX
MH(POPMAIMOHHBIX HCTOUYHHKAX;



pazpabaTeiBaTh IUTAH pEUICHHS MPOOJEMBI C YYETOM aHaiW3a WMCIONIUXCS MAaTePUATBHBIX |
HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JCSITEIHFHOCTH, OIEHUBATh COOTBETCTBHE PE3yJHTATOB IENIAM, OLIEHUBATh PHUCKH
IOCJICACTBHI ACATCIHLHOCTH,

KOOPAMHHUPOBATH W BBITIONHATH PabOTy B YCIOBHUSIX PEANBHOT0, BUPTYaTbHOTO W KOMOWHHPOBAHHOTO
B3aMMOCHUCTBHS,

pa3BUBaTh KPEAaTHUBHOE MBIIIICHUE TIPH PEIICHUH KU3HCHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIIEN0BATEILCKHE ICHCTBHSA:

BJIJICTh HaBBIKAMH Y4eOHO-HMCCIICIOBATEIbCKOM M MPOEKTHON MESATENbHOCTH, HABBIKAMH Pa3peIicHUs
npo0jeM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY TOHMCKY METOJOB PEIICHHUS
NpPaKTHIECKUX 3a/1a4, IPUMEHCHHUIO Pa3IMYHbIX METOIOB MO3HAHUS,

UCIIOJIb30BaTh Pa3UYHbIC BHUIBI JCATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €0 HHTEPIIPETAIHH,
MpeoOpa30BaHUI0 M TPUMCHCHHMIO B YYEOHBIX CHUTYaIlUsX, B TOM YHUCJIC IMPH CO3JaHUM YYEOHBIX U
COIMAIbHBIX TIPOEKTOB;

(pOpMI/IpOBaTB Hay‘-IH])H‘/'I THII MBIIIJICHHUA, BIaJCTh Hay‘lHOI\/'I TepMI/IHOJIOFI/ICI\/'I, KIIDYCBBIMU MNOHATHUSIMHU U
METOIaMHU;

CTaBUTh U (GOPMYJIMPOBATH COOCTBCHHBIC 3aJauyd B 00pa30BATEbHON IESITEIBHOCTH M IKH3HEHHBIX
CUTyaluAXx;

BBIBJISATh TPHYMHHO-CIICJCTBCHHBIC CBSI3M W aKTyaJH3MPOBaTh 3ajady, BBIIBUTaTh THIOTE3y €&
peui€HusA, HAXOAWUTH ApPryMCHTBI JIA JOKa3aTCJIbCTBa CBOHUX yTBCp)K)ICHHI;'I, 3aaBaTb MapaMETpPbl U
KPUTEPHHU PEIICHUS;

AHAJIM3UPOBATh TIOJNyYEHHBIE B XOJ€ pEUICHHS 3aa4d Pe3yJIbTaThl, KPUTHYECKH OIICHHUBATH HX
JOCTOBCPHOCTL, IPOTHO3UPOBATHL U3MCHCHUC B HOBBIX YCIIOBUAX,

JIaBaTh OIICHKY HOBBIM CHTYAI[HsIM, OLICHUBATh TIPHOOPETEHHBIH OIIBIT;

OCYLICCTBIISITh  IICJICHANPABJICHHBI  MOMCK  TEpPeHoca CpPeIcTB M Croco0OB  JeiicTBHS B
po(heCCHOHAIBHYIO CPELY;

yYMETh MIEPEHOCUTD 3HAHUS B TI03HABATEIbHYIO U MTPAKTHIECKYIO 00JIACTH KU3HEAESTEITbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeil;

BBIZIBUT'aTh HOBBIC HMIIEH, MPE/JIaraTh OPUTMHAIBHbIEC MOAXObI M PEIICHHs, CTABUTH MPOOJIEMbI U 33/1a4H,
JIOIYCKAOIIHE aJbTePHATUBHBIC PEIICHUSI.

3) pabdota c undopmanmeii:

OPUEHTHPOBAThCS B PA3JIMYHBIX MCTOYHUKAX HWHPoOpMammu (TEKCTe Y4eOHOro mocoOus, Hay4dHO-
MOMYJISIPHOU JTUTEpaType, OMOIOTHUECKUX CIOBApsAX M CIPABOYHHUKAX, KOMITLIOTEPHBIX 0a3aX JaHHbBIX, B
WuTepHete), aHain3upoBaTh MHGOPMAIMIO PA3JIMYHBIX BHUIOB M (DOPM MPEACTaBICHUS, KPUTHYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMMPOTHUBOPEUMBOCTD;

(hopMyIMpOBaTH 3alpPOCHl M MPUMEHATH PAa3IMYHBIE METOMABI IPU TIOUCKE U OTOOpE OMOJIOTHYECKOM
nHpOpMAaIUH, HEOOXOAMMOH JIJIs BHITIOJHEHMSI YUeOHBIX 3a/1a4;

npuooOpeTaTh OIIBIT HCIIOJIB30BaHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHMS PA3IMUHBIX IIOUCKOBBIX CUCTEM;
CaMOCTOSTEIHHO BEIOUPATh ONTUMAIBHYIO (DOPMY MpEACTaBICHHUS OUOJIOTHIECKON HH(DOPMAIIUH (CXEMBI,
rpaduky, qUarpaMMebl, TaOIUIIBI, PUCYHKH U APYTOE);

MCIOJIb30BaTh HAy4YHBIA SI3BIK B KadyeCTBE CpeACTBa Npu padoTe ¢ Ouojiorndyeckod wHpopmanuer:
MPUMEHATh XUMUYECKHE, (DU3MUYECKUE U MAaTEeMaTHYSCKUE 3HAKU M CUMBOJIBI, (DOPMYIIBI, aO00peBHaTypy,
HOMEHKJIATypPy, UCIIOJIb30BaTh U IPe00OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISAHOCTH;
BJIQJeTh HaBBIKAMHM pAClO3HABaHMs W 3alMThl HHpOpMalMy, HHGOPMAIMOHHON O0€30MacHOCTH
JUYHOCTH.

OBiaanenue YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JeHCTBHAMH:



1) odmenne:

OCYHICCTBJIATH KOMMYHHUKAIIAU BO BCCX C(l)ean JKU3HU, aKTUBHO Y4aCTBOBATH B AHUAJIOTC WU JUCKYCCHUU
M0 CYIIECTBY OOCYXIaeMOH TeMbl (YMEHHE 33/aBaTh BOIPOCHI, BBHICKA3bIBaTh CYXICHUS OTHOCHUTEIHHO
BBIIIOJTHCHU S npezmaraeMoﬁ 3aga4yu, Y4YHUTBIBATb HHTCPECHI U COIJIACOBAHHOCTH HO3I/IHI/H>'I Apyrux
YYaCTHUKOB JuUaJiora uin I[I/ICKYCCI/II/I);

paciio3HaBaThb HeBep6aﬂBHLIe cpeacTsa O6H_ICHI/IH, IIOHUMAaTh 3HAYCHHC COOUAJIBHBIX 3HAKOB,
MMPEANOCHIIIOK BO3HUKHOBCHUSA KOH(pHHKTHLIX CHTyaHHfI, YMCTb CMATYATh KOH(pHHKTLI U BECTU
IEPETOBOPEI;

BJIAACTL PA3JIMYHBIMU criocobamu O6HI€HI/I$I n BSaI/IMOI[eI‘/'ICTBI/ISI, NMOHUMATh HAMCPCHUA APYTUX J'IIOI[CI‘/'I,
MPOSIBIIATh YBAXHUTEIHFHOE OTHOIIEHWE K COOECeIHWKY M B KOPPEKTHOH ¢opme (GpopMynmpoBaTh CBOU
BO3paKEHHUS,

paBBépHYTO 1 JIOTUYHO H3J1araTb CBOXO TOYKY 3pCHUSA C UCIIOJIBb30BAHUEM SA3BIKOBBIX CPCACTB.

2) COBMECTHAasl 1eSITeJIbHOCTD:

MOHUMAaTh M HCIIOJIb30BATh IPEUMYLIECTBA KOMAHOHOM M WHAMBUAYaJIbHOH pabOTHI NMPH PELICHUH
Ouosornveckoii  mpoOieMbl, OOOCHOBBIBATH HEOOXOAWMOCTH IPHUMEHEHUS TPYNIOBBIX  (opm
B3aMMO/ICWCTBUS TIPY PEUIeHNH yueOHOH 3a/1a4m;

BBIOMpPATh TEMAaTHKy M METOAbI COBMECTHBIX NEHCTBHII ¢ y4€TOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)/I0r0 4JIEHa KOJUIEKTUBA;

MIPUHAMATh LEIH COBMECTHOH NEATEIBHOCTH, OPraHU30BBIBATH M KOOPAMHHPOBATH NEHCTBHA MO €&
JIOCTH)KEHMIO: COCTaBIISITh IUIAH JEUCTBUM, paclpenciaTb polv C y4ETOM MHEHUN YYaCTHHKOB,
00Cy’KIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa M KAKIOIO YYacTHHKA KOMaHIbl B OOMMH pe3ynbTaT IIo
pa3paboTaHHBIM KPUTEPHUSIM;

IpeJiaraTb HOBBIE NPOEKTHI, OLIEHUBATh HAEH C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH, MPAKTHYECKON
3HaYMMOCTH;

OCYIIECTBIISTH IO3UTUBHOE CTPATETMUECKOE MMOBEACHNE B PA3IMYHBIX CUTYaIUsX, POSIBIATH TBOPUECTBO
¥ BOOOpaxeHue, ObITh MHUIUATHBHBIM.

OBi1ajleHNe YHUBEPCAIbHBIMH PEryJIiTHBHBIMHU J€fCTBUSIMM:

1) camoopraHu3anus:

UCIIO0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIsI BBISIBICHUSI IPOOJIEM U MX PEIICHUSI B )KU3HEHHBIX M YISOHBIX
CHUTYaIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKHX 3HAHMH IIEJIEBBIC M CMBICIIOBBIC YCTAHOBKH B CBOHMX JICHCTBHSAX U
HOCTYIKAX MO OTHOIICHHUIO K KHBOM MPUPO/IC, CBOEMY 370POBBIO U 3[J0POBBIO OKPYKAIOIINX;
CaMOCTOSITEIIBHO OCYIIECTBIIATh MO3HABATEIBHYIO JICATEIBHOCTD, BBISBISATH MPOOJIEMBI, CTaBHTh M
bopMyTpoBaTh COOCTBEHHBIE 33/1a4H B 00Pa30BaTEIIbHON JEITEIbHOCTH U XKM3HEHHBIX CUTYaIHsX;
CaMOCTOSITEIIBHO COCTABIIATH IUIAH PEIICHHs MPOOJIEMBI C yUYETOM UMEIOIIUXCS PECYypPCOB, COOCTBEHHBIX
BO3MOYHOCTEN U MPEANIOYTEHUM;

JIaBaTh OLICHKY HOBBIM CHTYAIIHsIM;

pacHIUPSATh PAMKH yueOHOTo IpeMeTa Ha OCHOBE JIMUHBIX MPEIITOUTCHUIA;

JieTIaTh OCO3HAHHBII BBIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 33 PEILICHHE;

OLICHUBATh IPHOOPETEHHBIH OIIBIT;

CIocoOCTBOBAaTh (DOPMUPOBAHHIO W TPOSBICHHIO MIMPOKOW JPYAMIMHA B Pa3HBIX OONACTIX 3HAHHIA,
HIOCTOSIHHO TIOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:
JaBaTb OLCHKY HOBBIM CUTyallsIM, BHOCHUTHL KOPPEKTUBBI B ACATCIIBHOCTH, OLICHUBATH COOTBCTCTBUC
PE3yJIbTATOB 1IEJISIM;



BIIQJICTh HAaBBIKAMH TI03HABATENBHON pedUIeKCMM KakK OCO3HaHUS COBEPIIACMBIX JCHCTBHHA U
MBICITUTEIIFHBIX TPOIECCOB, UX PE3YJIbTATOB W OCHOBAaHWH, UCIOIH30BaTh NPUEMBI pedICKCUH s
OIIEHKH CHUTYaIllH, BEIOOPA BEPHOTO PEIICHHS;

YMETh OIICHUBATh PUCKU M CBOCBPEMEHHO IPUHUMATH PEIICHHUS 10 UX CHIKEHUIO;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3€E PE3YIbTATOB JAEATEIHHOCTH,

3) npuHsaTHE CEOS U APYTHUX:

MIPUHAMATH ce0s1, TOHUMas CBOM HEJIOCTATKU M TOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTHI APYTHUX IIPU aHATU3E PE3YJIbTATOB ACSATEILHOCTH;
MPU3HABATH CBOE MPaBO U MPaBO JIPYTHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHP C ITO3UIUH JIPYTOro YeI0BeKa.

INPEIMETHBIE PE3YJIbTATBI

[MpeameTHbIe pe3ynbTaThl OCBOCHHS COJACpKaHHS y4deOHOro mpeamera «bHonorus» Ha yriayOI€HHOM
YPOBHE OpPHUCHTHPOBAHBI Ha oOOecledeHne MNpoPUILHOrO 00y4YeHHs oOydaromuxcs ouosiorun. OHU
BKIIOYAIOT: creruduyeckue i OWOJOTMM HAy4yHbIC 3HAHHSA, YMCHUS U CIOCOOBI JCHCTBHU IO
OCBOCHUIO, MHTEPIIPETALMU W MPEOOPa30BaHUIO 3HAHWMA, BHUJIbI JCSITCIBLHOCTH IO IOJYYCHHIO HOBBIX
3HAaHUM W WX NPUMCHCHUIO B PA3lIMYHBIX YYCOHBIX, a TAKKEe B PEATbHBIX JKU3HCHHBIX CHTYaIUsX.
ITpeameTHbIE pe3yabTaThl MPEACTABICHBI IO TOJaM U3YUYCHUS.

[IpenMeTHBIE pe3ynbTaThl OCBOSHUS ydaeOHOTO mpenmMeTa «bromnorns» B 10 Kiacce TOIKHBI OTPaXKaTh:
c(OpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUH B CUCTEME €CTECTBCHHBIX HayK, B (POPMUPOBaHUU
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, B IIO3HAHUM 3aKOHOB TPHUPOIBI M PELICHHH MpobieM
PaLMOHATIBHOTO MNPUPOAOINONIB30BaHMS, O BKIAAEC POCCUHCKUX M 3apyOeXHBIX YUYEHBIX B Pa3BUTUE
Ouooruu;

BJIaJICHUE CUCTEMON OMOJIOTMYECKUX 3HAHWH, KOTOpasl BKJIIOYAET: OCHOBOIIOJATAIOMINe OMOJIOTHYECKUE
TEPMUHBI ¥ TOHATHS (KHU3Hb, KIIETKA, OPTraHU3M, METa0O0JIM3M, TOMEOCTa3, CaMOpETYJIISIHS,
CaMOBOCITPOM3BE/ICHNE, HACIEICTBEHHOCTh, H3MEHYHBOCTh, POCT U Pa3BUTHE), OMOJIOTHUECKHE TEOPUH
(knerounas Teopus T.llIBanna, M. lllneiinena, P. BupxoBa, xpoMmocomHasi Teopusi HacleJICTBEHHOCTH
T. Moprana), yuenusi (H. V. BaBuoBa — o 1eHTpax MHOTOOOpa3usi U MPOUCXOMKIACHUS KyJIbTYPHBIX
pacTeHuii), 3aKOHBI (€AMHOOOpa3Hsl MOTOMKOB IEPBOIO IMOKOJEHUS, PACILEIUICHHS, YHCTOTHI TaMerT,
HE3aBUCUMOTO HacyienoBaHus ['. MeHnens, roMOJIOrM4eCKUX PAJOB B HACIEACTBEHHOW U3MEeHUnBOCTH H.
W. BaBunosa), MpUHLIHUITE (KOMIIEMEHTAPHOCTH);

BJIaJICHHNE OCHOBHBIMU METOaMHU HAYYHOI'O MMO3HAHUS, HUCIOIb3YEMBIX B OHOIOTUYECKUX HCCIICAOBAHUAX
JKUBBIX 00BEKTOB (OIMCaHKe, U3MEPEHUE, HA0JI0ICHUE, SKCIIEPUMEHT);

YMEHHUE BBIIEJATH CYLIECTBEHHbIC PU3HAKH: BUPYCOB, KJIETOK NMPOKAPHUOT M 3YKAPHUOT, OJHOKIIETOYHBIX
Y MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4YHcJie OakTepHid, TpuOOB, pacTeHUil, )KUBOTHBIX M YeJOBEKa,
CTPOEHHS OPraHOB U CHCTEM OPTaHOB PAaCTEHH, )KUBOTHBIX, YEIOBEKa, MPOLIECCOB KU3IHEAEATEIbHOCTH,
NPOTEKAIOUINX B OPraHW3Max pacTeHHi, >KUBOTHBIX M YeJIOBEKa, OMOJOIMYECKHUX IMPOLECCOB: 0OMeHa
BEIIECTB (MeTaboM3M), TIPEBPAIICHUS] SHEPTHH, OPOXKEHHUS, aBTOTPOGHOTO U TETepOTPOPHOTO THIIOB
nutaHus, (GOTOoCHMHTE3a MW  XEMOCHMHTE3a, MHTO3a, MeHo3a, TraMeToreHesa, 93MOpHOreHesa,
MOCTAMOPUOHANBHOTO Pa3BUTHA, Pa3MHOXKEHUS, MHAMBHIYaIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHesa),
B3aWMOJICHCTBUS T€HOB, F'eTEPO3UCa, HICKYCCTBEHHOTO 0TOO0PA;

YMEHHUE YCTaHABIMBATh B3aUMOCBSI3H MEXAy OPraHOMIAMH KIETKH U UX (PYHKIHUSIMH, CTPOSHHEM KIIETOK
pasHbIX TKaHEH M X (QYHKIHAMH, MEXIYy OpraHAMH M CHCTEMaMHU OPTraHOB Yy PACTEHHH, )KUBOTHBIX U
YenoBeKa W MX (QYHKIUSIMU, MEXIY CHCTEMaMH OPTaHOB M UX (YHKIHSMH, MEXJY 3TanamMd OoOMeHa
BEIIECTB, ATAallaMH KJIETOYHOIO LHKJIA M XU3HEHHBIX LUKJIOB OPraHU3MOB, dTallaMd 3MOPHOHAIBEHOTO
pa3BUTHUS, TEHOTHIIOM U EHOTUTIOM, (HEHOTUTIOM H (aKTOpPaMH cpeibl OOUTaAHMUS,



YMEHHUE BBISABISTh OTIMYUTEIILHBIC MPHU3HAKMA KUBBIX CHCTEM, B TOM 4YHCJE PACTCHUH, >KUBOTHBIX U
YeNoBeKa;

YMEHHE HCIIOIb30BaTh COOTBETCTBYIOIINE AaPTyMEHTHI, OHOIOTHYECKYI0 TEPMHHOJOTUIO M CHMBOJIUKY
JUTSL TIOKa3aTeNbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKHX TPYIIIT;

yMEHHE peniaTh OWOJOTWYecKHe 3aJadd, BBUBIATHE INPUINHHO-CICACTBCHHBIC CBSI3H  MEXIY
HCCIIeyeMbIMU OHOJIOTHYECKUMH TIPOLIECCAaMH | SIBICHHUSAMH, J€JIaTh BEIBO/IBI M MPOTHO3BI HA OCHOBAHHUU
MOJYYECHHBIX PE3YIbTATOB;

YMEHHE BBITIONHATH JIA0OPATOpPHBIE M TpPaKTUYecKwe paboThl, cOOMIomaTh TpaBmwia Tpu paboTe ¢
y4eOHBIM U T1a00paTOpHBIM 000PYAOBaHUEM;

YMEHHE BBIIBHTaTh THIOTE3bI, NMPOBEPATH UX SKCIEPUMEHTAIBHBIMU CpPEICTBaMH, (HOPMYIHPYS LElb
HCCIIEZIOBAHUS, aHAIN3UPOBATH MOTYYCHHBIC PE3YIbTATHI U JAETaTh BBIBOJIBI;

YMEHHE Y4YacTBOBaTh B YUEOHO-HCCIIEAOBATEIbCKON paboTe MO OHMONOTHH, SKOJOTMH W MEAHWLUHE,
NpOBOIMMOM Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, M MYOJMYHO MPEACTABIATH MOTYyYCHHBIC
pe3yJbTaThl HA YYeHUYECKUX KOHPEPEHLIUSX;

YMCHHE OLICHUBATH 3TUYCCKHUEC ACIICKThI COBPEMCHHBIX I/ICCHCHOBaHI/Iﬁ B O6HaCTI/I 6I/IOJ'IOI‘I/II/I 1 MCIAUIIUHBI
(KJIIOHMpOBaHME, WCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpaBIeHHOE H3MEHEHHE TIeHOMa M CO3JaHHe
TPaHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oymymied mpodecCHOHAIbHON AESITeTHhHOCTH B 00jacTu
OHOJIOTHH, MEIULIMHBI, OHOTEXHOJIOTHH, BETEPUHAPUH, CEJIBbCKOI'0 XO035MCTBA, MUIIEBOH
MPOMBIIIIEHHOCTH, YIIIyONATh TO3HABAaTElIbHBIM WHTEpEC, HAlpaBICHHBIH Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH MPOPECCHH U MTPOIODKEHNE OHOIOrMIeCKOro 00pa30BaHus B OPraHU3AIMAX CPETHETO
po(heCCHOHATIBHOTO M BBICIIIET0 00pa30BaHUS.

[IpenmMeTHBIE pe3ynbTaThl OCBOSHUS ydueOHOTO mpenMeTa «bromnorus» B 11 Kiiacce TOMKHBI OTPaXKaTh:
c(OpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHUH B CUCTEME €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUH
COBPEMEHHON €CTECTBCHHO-HAYYHOH KapTHUHBI MHpa, B MO3HAHUM 3aKOHOB IPUPOABI M PEILICHUH
9KOJIOTHYECKHX TpoOJeM dYeJoBeuecTBa, a TaKkKe B PELHIEHHH BOMPOCOB  PAOHAIBHOTO
NPUPOAOTIONB30BaHMSA, U B (JOPMUPOBAHUY LIEHHOCTHOI'O OTHOIIEHUS K IPUPO/JIE, OOLIECTBY, YEIOBEKY, O
BKJIaJI€ POCCUICKHX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHY;

YMEHHUE BIAJIETh CHCTEMON OMOJIOTMYECKUX 3HAHWH, KOTOpas BKIIOYAET OMpEJesICHUs] U MOHWMaHUE
CYLIHOCTH OCHOBOIIOJIArafolINX OHMOJIOTHUYECKUX TEPMHHOB M MOHATUH (BHI, 3KocucTema, Ouocdepa),
Ounosoruueckre Teopuu (IBONIONMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKass TEOpHUS DBOJIOIHH),
yuenust (A. H. CeBeprioBa — o myTsix W HampaBieHHsx dBoitonuu, B.U. BepHanckoro — o 6uocdepe),
3aKOHHI (reHeTHueckoro pasHoBecus Jx. Xapau u B. BaiinOepra, 3aponbimesoro cxonacrsa K. M. bapa),
npaBwia (MuauMyMa FO. JInOuxa, SKONOTMYECKOH MUPaMUIbl YHEPTUH), THUIOTE3bl (TUIOTE3a «MHpa
PHK» V. I'unbepra);

YMEHHE BIAJeTh OCHOBHBIMH METOJaMH HAy4YHOTO TIIO3HAHUS, HUCIIOJIL3YEMBIMH B OHMOIIOTHYECKUX
UCCIIEIOBAHUSAX JKUBBIX OOBEKTOB M DKOCHCTEM (OMHCAHWE, M3MEpPEHHE, HAONIOJCHNE, DKCIIEPUMEHT),
croco0aMH BBISIBJICHUS M OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPOJIE;

YMEHHE BBIIETATh CYIIECTBEHHBIE MPHU3HAKH: BHIIOB, OWOTEOIIEHO30B, HKOCHCTEM U Onocdepsl,
CTaOMIIM3UPYIOIIETO, ABMXYLIETO M Pa3phIBAIOLIETO E€CTECTBEHHOIO OTOOpa, aIoNaTPUYECKOro |
CHUMITaTPUYECKOT0 BHI000pa30BaHMs, BIUSHMS JBMXKYILIMX CHJI BOJIIOLMH HAa TeHO(QOH] MNOIYJISLNH,
MPUCTIOCOOJIEHHOCTH OPraHW3MOB K Cpejlie OOWTaHMs, 4YepeJOBaHUS HANPABICHUH OBOJOINH,
KpYroBOpOTa BEILECTB U TOTOKA SHEPTHH B IKOCHCTEMAX;

YMEHHE YyCTaHaBIMBATh B3aMMOCBSI3M MEXIy IMPOLECCAMH JBOJIONWH, JBWKYIIUMH CHJIAMHU
AHTPOIIOTeHE3a, KOMIIOHEHTAMH Pa3JInYHBIX SKOCUCTEM U MPHUCIIOCOOIEHUSIMHA K HUIM OPTaHHU3MOB;
YMEHHUE BBIABIATH OTJIMYMTENIBHBIC IMPHU3HAKU JKUBBIX CHCTEM, TNPHCIOCOOIEHHOCTh BHIOB K cpelie
oOuTaHus, aOMOTHYECKMX W OMOTHYECKMX KOMIIOHEHTOB SKOCHCTEM, B3aMMOCBA3E€M OPraHU3MOB B
cooOuiecTBax, aHTPOIOT€HHBIX U3MEHEHHI B 3KOCHCTEMAX CBOEH MECTHOCTH;



YMEHHUE HCTIONB30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJOTHIO U CHUMBOJIHKY
JUTSL TOKa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CHCTEMAaTHUECKUX IPYIII, B3aUMOCBSI3M OPraHU3MOB U
cpenpl OOMTaHMs, €AMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH COXPAaHEHHs MHOrooOpas3us BUAOB U
9KOCHCTEM KaK yCJIOBHUS COCYIIECTBOBAHHS MPUPO/BI U YEIOBEUECTBA;

YMEHHE pemarb OWOJIOTMYECKHE 3aJadd, BBIABIATh [PUUYUHHO-CICICTBEHHBIE CBS3M MEXKAY
UCCIIelyeMbIMU OMOJIOTMUECKUMH IPOLECCAMU U SABJICHUSMHU, JIeJIaTh BEIBOABI M IIPOTHO3bI HA OCHOBAHUH
MOJYYECHHBIX PE3YIbTATOB;

YMEHHE BBITIONHATH JIA0OPATOpPHBIE M TpPaKTUYecKwe paboThl, cOOMIomaTh TpaBmwia Tpu paboTe ¢
y4eOHBIM U T1a00paTOpHBIM 000PYAOBaHUEM;

YMEHHUE BBIIBUTATh T'MIIOTE3bl, MPOBEPATh UX 3KCIIEPUMEHTAIBHBIMU CPEACTBaMH, (OPMYIUpYs LElb
UCCIICIOBAHNUS, aHAJIN3UPOBATh IOIy4YEHHbBIE PE3YJIbTaThl U AETIaTh BBIBOJBL;

YMEHHE Y4YacTBOBaTh B YUEOHO-HCCIIEAOBATEIbCKON paboTe MO OHMONOTHH, SKOJOTMH W MEAHWLUHE,
IPOBOAMMOM Ha 0a3e INKOJBHBIX HAy4YHbIX OOLIECTB, W IyOJMYHO IPEACTABISATH MOIYUECHHBIC
pe3yJbTaThl HA YYeHUYECKUX KOHPEPEHLIUSX;

YMCHHUE OLCHUBATH T'MIIOTE3bI U TCOPUH O IMPOUCXOKIACHHUU KMU3HU, YCIIOBCKA M UYCIIOBCYCCKHUX pac, O
MPUYUHAX, TIOCIEICTBHUAX U CIIOCO0axX Mpe0TBpaIleH s TI00aTbHBIX H3MEHEeHUH B Onocdepe;

YMEHHE OCYLIECTBIATh OCO3HAHHBIA BBIOOp Oynymield mpogecCHOHANBHON AEATENILHOCTH B 00JIacTh
OMoJIOTMH, SKOJIOTHH, IPUPOJOIIONL30BAHUS, MEAULMHBI, OMOTEXHOJOIHH, IICUXOJIOTHH, BETCPUHAPHH,
CEIIbCKOTO  XO3SMCTBa, MUINEBOW IMPOMBINUICHHOCTH, YIIyONsTh TO3HABaTENbHBI  WHTEpEC,
HanpaBJICHHBII Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOMIEH Mpodeccuu 1 MpoJobKeHHe OUOTOTUIECKOro
00pa30BaHMS B OpPTaHU3ANHAX CPEAHETO MPOGECCHOHATBHOTO U BBICIIIEr0 00pa30BaHUsl.






TemaTtuueckoe miaanuposanue 10 KIIACC

KonmuectBo yacos

OnekTpoHHBIE (ITUGPOBHIC)

Ne i/ HaumeHoBanue pa3zieioB U TEM MIPOTPaMMBbl
o0Opa3oBaTebHbIE PeCypChl
Bceero | Kontponpabie padoTs | [IpakTudeckue paboTh p peeyp

1

Buonorus kak Hayka 1
2 DKuBBIE CHCTEMBI U X H3Y4YCHHUE 2
3 bronorust KIeTKu 2 0.5
4 XuMudeckasi opraHu3anysi KIeTKA 10 1
5 Ctpoenue u QyHKLIUH KIETKH 8 2
6

OOMeEH BeleCcTB U IPEBpaIlleHUE SHEPTUHU B KIIETKE 9 1
7 Hacnencteennas nHbopManus u peannzanus e€ B 9 05

KJIETKE '
8 DKM3HEHHBIH UK KIIETKH 6 1
9

Crpoenue u QyHKIIMU OpPraHU3MOB 17 15
10

Pa3smHOXEHNE U pa3BUTHE OPraHU3MOB 8 15
11  [enerunka — HayKa O HAaCJIEICTBEHHOCTH H 9 05

M3MEHYMBOCTH OPTaHU3MOB '
12

3aKOHOMEPHOCTH HaCJI€CTBEHHOCTH 10 1
13

3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1




KomnnuecTtBo yacos
OnekTpoHHBIE (ITUGPOBHIC)
Ne ni/n HanmeHoBaHue pa3ienoB v TeM IpOrpaMMbl
Bcero | Konrponbsabie pabots! | [IpakTryeckue paboTs 00pa3oBaTeBHEIC pecype!
14
I'eneTnka yemoBeka 3 0.5
15 C
€JIeKLIUS OPTaHU3MOB 4 1
16 BHOTEXHOJIOTHS M CHHTETHUYECKAsT OMOJIOTHS 4
17 Pe3epBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 102 0 13
11 KJIACC
Ne Kommiectso wacos OnexrpoHHbIie (IUPPOBEIC)
HanMeHnoBaHue pa3ienoB U TeéM MpOrpaMMbl
wn Bcero KontponbHble paboTs [IpakTudeckne paboThI 00pasoBaTenbibie pecyper!
1 3apoxieHre U pa3BUTHE 3BOJIIOIUOHHBIX PEACTaBICHUN B 4
Omoorun
2 MuKpo3BOTIONHA U €€ pe3yIbTaThl 14 2
3 MaxkpoaBomoLus 1 e€ pe3ynbTaThl 6
4 [IponcxoxneHue u pa3BUTHE XKU3HU Ha 3emiie 15 15
5 IIponcxoXIeHIE YEIOBEKa — AaHTPOIIOTCHE3 10 1




KonunuectBo yacos

Ne OnekTpoHHBIE (ITUGPOBHIE)
HanmeHnoBaHue pa3ienoB U TeM MpOrpaMMbl

wn Bcero KontponbHbie paboTsi [IpakTudeckue paboTh 0bpasoBaTenbibie pecypert

6 DKOJIOTHSI — HayKa O B3aUMOOTHOIICHHSIX OPTaHU3MOB H 3 05
HaJOPraHU3MEHHBIX CUCTEM C OKpYKaroulel cpenou '
! Opranu3Msbl U cpejia 00OUTaHUS 9 15
8 DKOJIOTHSI BUIOB U MOMYJISIUI 9 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTHYSCKUE CUCTEMBI 12 0.5
10 buocdepa — rmobanpHas SKocUCTEMA 6
11 gy
€JIOBEK U OKpY’Karolas cpena 6

12 PesepBHOE Bpemst 8
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KomnuecTBo yacos
Ne Hata OJeKTpoHHbIE TU(PPOBBIE
Tema ypoxka
yp KonrtponbHbie [IpakTruyeckue
/11 W3yYeHUS o0Opa3oBaTenbHBIE PECypPCHI
Bcero
paboTsI paboTsI
1 IBrosiorus Kak KOMIUIEKCHAsI HayKa M KaK 4acTb 1
COBpPEMEHHOI0 00I1IeCcTBa
2 PKuBble crcTeMbl U X CBOMCTBA 1
3 'YpoBHEBast OpraHu3anys >KUBBIX CUCTEM 1
4
[Mctopust OTKpBITUS U U3ydeHus Kietku. Kiierounas teopus 1
IMeToabI MOJIEKYIISIPHOW M KIIETOYHOW OUOJIOTHH.
5 [IpakTrueckas padota «l3yueHre METOI0B KIETOYHON 1 05
ouosioruu (xpomarorpadus, anekrpodopes, '
imud hepernuanpaoe neHTpudyruposanne, [1L[P)»
6 XMUMHYECKUI COCTaB KIIETKH 1
7
IMunepabHbIe BElllecTBa KIETKH, UX OHOJIOrHYeCKast POJb 1
Oprannveckye BelecTBa KIeTKu — Oenku. JlabopaTopHas
8 padoTta «OOHapyX)eHHe OCJIKOB C MOMOIIBI0 KAYeCTBEHHBIX 1 0.5
[peaKLui)
9 CoiicTBa, kiaccupukays 1 GyHKIIH OEIKOB 1




KonuuectBo yacos

Ne Hata OJeKTpoHHbIE TU(PPOBBIE
Tema ypoxka
yp KontponbHbie [IpakTnueckue
/11 Beero W3yYeHUS o0pa3oBaTenbHBIE PECypPCHI
paboTHI paboThI
10
Opranudeckue BellecTBa KIETKH — YTIIEBOIbI 1
11
Opranndeckre BelecTBa KIETKH — JIAMHUIBI 1
Hyxnennossie kucinotel. JJHK n PHK. JlaGoparopras
12 pabota «VccrienoBanne HYKJICMHOBBIX KUCIIOT, BBIICACHHBIX | 1 0.5
M3 KJIETOK Pa3IMYHBIX OPraHU3MOB»
13 [Crpoenue u pynkiun ATO. [Ipyrue 1
nykneosuarpudocdarer (HTD)
14  Ceksenupoanue [JHK. MeTonbl reHOMuKH, 1
TPAHCKPHUIITOMUKH, TPOTEOMHKH
15 .
IMeToTbI CTPYKTYPHOM OHONIOTHH 1
16 Tune! knerok. [IpokapuoTuueckas KieTka 1
17 (Ctpoenue sykaproTHyecKoil kinetku. [IpakTiueckast paboTta 1 05
«/3yueHne CBOICTB KIIETOYHONH MeMOpaHbI» '
18 .
[loBepXHOCTHBIN anmapaT KJIETKU 1
OnroMeMOpaHHBIE OPraHOUIBI KIETKH. [IpakTinaeckas
19 pabota «/3yueHne NBUKEHUS LIUTOIUIA3MBI B pACTUTENBHBIX | 1 0.5
KIIETKaX»
[ToryaBTOHOMHBIE OPTaHOWBI KJIETKH: MUTOXOHJIPHH,
20 ruactu el Jlaboparophas padora «VMccnenoBanue 1 0.5
IUIa3MOJIN3a U AEIUIa3MOJIN3a B PACTUTEIIBHBIX KIETKaX»




KonuuectBo yacos

Ne Hata OJeKTpoHHbIE TU(PPOBBIE
Tema ypoka
OHTPOJILHBIE AKTHUYECKHE
yp K I
/11 Beero W3yYeHUS o0pa3oBaTenbHBIE PECypPCHI
paboTHI paboThI
21 HememOpaHHBIE OpraHOUBI KIETKH 1
22
Crtpoenue u QyHKITUH sIpa 1
CpaBHHUTEIBHAS XapaKTEPUCTUKA KIETOK DYKapHOT.
23 UlaGoparopHas padota «/3y4eHne CTpOSHUS KICTOK 1 0.5
[PA3INYHBIX OPraHU3MOBY
ACCHMMIISIIIUS U TUCCUMMIIALIUSI — JIBE CTOPOHBI
24  MertabonusMa. Tumbsl oOMena BemecT. JlabopaTopHas 1
pabota «/3y4eHne KaTaIuTHIECKOW aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMHIIa3bl WIIM KaTanas3bl)»
DepMEHTATUBHBIA XapaKTep PEaKUUi KIIETOUHOTO
25 Merabonu3ma. JlabopaTopHas padota «M3yuenue 1 05
(bepMEHTATHBHOTO pPaclICIUICHUS IEPOKCHIAa BOAOPO/IA B '
[PACTHTENBHBIX U )KUBOTHBIX KIJIETKAX)
26
benku-akTHBATOPHI U OEIIKU-HHTHOUTOPBI 1
27 .
IABTOTpOQHBII THIT 0OMEHA BEIIIECTB 1
2
8 Worocunres 1
29  Xemocuntes. JlaboparopHas pabota «CpaBHEHHE IPOLIECCOB 1 05
(oTOCHHTE3a M XEMOCHHTE3a» '
30 |AHa’poOHBIe opranu3Mbl. Buabl Oposkenus. JlabopaTopHas 1

pabota «CpaBHEHHE POIIECCOB OPOKCHUS U JBIXAHSD




KonuuectBo yacos

Ne Hata OJeKTpoHHbIE TU(PPOBBIE
Tema ypoka
yp KontponbHbie [IpakTrnyeckue
/11 W3yYeHUS o0pa3oBaTenbHBIE PECypPCHI
Bcero
paboTHI paboThI
81 IApoOHBIE OpPraHU3MBbl. DTalbl YHEPTETHYECKOT0 0OMEHa 1
32  DHeprus MeMOpaHHOTO TpaaneHTa mpotoHoB. CunTte3 ATO: 1
pabota nporonHoi AT®-cuHTa3kI
33
IPeakmiin MaTpUIHOTO CHHTE3a 1
34 Tpanckpunius — maTpuunblil cuate3 PHK 1
3B 5 1
paHCIsIIus U e€ ITarsbl
36 KomupoBanme amuHokucnor. Poias pubocom B GHOCHHTE3E 1
Oenka
37
Opranu3zaiys reHoMa y IPOKApUOT U DYKAPHOT 1
38
MoneKyssipHble MEXaHU3MBbI IKCTIPECCUH T'CHOB Y 3yKapHOT 1
IBupycbl — BHEKJIETOUHBIE (POPMBI )KU3HU U OOIHUTaTHBIE
39 napasuthl. [Ipaktuueckas pabora «Co3manue Moen 1 0.5
BUpYyCa»
40 Bupycuble 3a0051eBaHNs 4eJI0BEKa, )KUBOTHBIX, PACTEHUH 1
41 HanorexHoI0rnm B OMOJIOrNH ¥ MEINIINHE 1
42 o
DKM3HEeHHBIN MK KIETKH 1




KonuuectBo yacos

Ne Hata OJeKTpoHHbIE TU(PPOBBIE
Tema ypoka
yp KontponbHbie [IpakTrnyeckue
/11 Beero W3yYeHUS o0pa3oBaTenbHBIE PECypPCHI
paboTHI paboThI
43 o
MaTtpuunslii cuare3 JTHK 1
44  Xpomocowmsl. JIabopatopHas pabota «/3ydeHne xpoMocom 1 05
Ha FOTOBBIX MHKpOIIpenapaTax»» '
45
JleneHue KIeTKH — MHUTO3 1
Tunst k1etok. Kaproknnes u nurokuHes. JlaboparopHas
46 pabora «Habmrogenne MuTO3a B KJIeTKaxX KOHUYMKA KOPEIIKa 1 0.5
myka (Ha TOTOBBIX MHUKPOTIpETaparax)»
47
Perynsiius >kN3HEHHOTO ITUKJIA KJIETOK 1
48
OpraHu3M Kak eInHOE LeIoe 1
49 [Txanwm pacrenuii. JlJaboparopHas pabora «/3ydeHune Tkanei 1 05
pacTeHui» '
50 TkaHu *KMBOTHBIX U YesioBeka. JlabopaTopHas padota 1 05
«3yueHue TkaHel JKUBOTHBIX)» '
51  Opransl. Cucremsl opraHoB. JlaboparopHas padorta 1 05
«H3y4yeHune opraHoB IBETKOBOTO PACTCHUS '
52
Ormopa Tena opraHu3MoB 1
53
/IBr>keHne opraHn3MoB 1
4
WTaHWE OPTaHU3MOB 1




KonuuectBo yacos

Ne Hata OJeKTpoHHbIE TU(PPOBBIE
Tema ypoka
yp KontponbHbie [IpakTrnyeckue
/11 W3yYeHUS o0pa3oBaTenbHBIE PECypPCHI
Bcero
paboTHI paboThI
55  IIuraHue NO3BOHOYHBIX KUBOTHBIX. IIniieBapurenpHas 1
cUcTeMa YelloBeKa
56
/IpIxaH1e opraHu3MoB 1
o1 /IpIxaHue MO3BOHOYHBIX )KUBOTHBIX U YEIOBEKA 1
58
TpaHCHIOPT BELIECTB Y OPraHU3MOB 1
59 IKpoBeHOCHas1 cucTeMa MO3BOHOYHBIX KMBOTHBIX U YeloBeka | 1
60
BrieneHue y opraHu3MoB 1
61
3amuTa y OpraHu3MoB 1
62
MMMyHHas cucTeMa 4YeloBeKa 1
63
IPa3apaXxuMOCTh U PEryIsLus Y OPraHu3MOB 1
64 ['ymopanbHas perynsius ¥ SHAOKPUHHAs CUCTEMa 1
PKUBOTHBIX U YelIOBEKa
65
DopMBI pa3MHOKEHHS OPTaHU3MOB 1
66
ITonoBoe pa3MHOXKEHHE 1
67 Meiio3s 1




KonuuectBo yacos

Ne Harta DJNEKTPOHHBIC ITUPPOBBIC
Tema ypoxa
yP KonTpoinbHbIe [IpakTudeckue
/11 W3yYeHUS o0pa3oBaTenbHBIE PECypPCHI
Bcero
paboTHI paboThI
["ametorenes. O6pa3oBaHHe U pPa3BUTHE TIOJIOBBIX KIIETOK.

68 UlaGoparopHas padota «/3ydeHue cTpoeHuUs MOJIOBBIX 1 0.5
KJICTOK Ha TOTOBBIX MUKPOIpEnaparax»

69
NHauBryalbHOE pa3sBUTUE OPraHU3MOB — OHTOI'€HE3 1

7 .

0 3akiaiKa OpraHoOB M TKaHEH W3 3apOIBIIICBBIX JHCTKOB 1
IPocT u pa3BuTHE XUBOTHBIX. JJabopaTtopHas pabora

n «BpIgBIEHNE TPU3HAKOB CXOJICTBA 3apOAbIIIEH 1 0.5
MO3BOHOYHBIX YKUBOTHBIX)

72  Pa3mHOkeHue u pazBuTHe pacTeHuil. JlaboparopHas paboTta 1 05
«CTpoeHHe OpraHOB Pa3MHOMKCHHS BBICIIIUX PACTCHHI '

73 McTopust CTAHOBJICHUS U PA3BUTHUS TCHETUKU KaK HAYKH 1
OCHOBHBIE MOHSITHS U CUMBOJIBI TeHETHKH. JlabopaTopHas

74
padota «JIpo3oduia kak 00bEKT TeHETUIECKUX 1 0.5
MCCIIeA0OBAHUIDY
3aKOHOMEPHOCTH HacJICA0BaHHUS MPU3HAKOB.

75 Monorubpunnoe ckpemuBanue. [Ipaktudeckas padbora 1 05
"M3yueHne pe3ybTaToB MOHOTUOPHUIHOTO CKPEIIUBAHUS Y '
mpo3o¢ier"

76 [{uTonornyeckne OCHOBBI MOHOTHOPUTHOTO CKPEIITMBAHUS 1

77
IAHanM3MpyoIIee ckpemuBanue. Hemomxnoe nomuanpoBanue| 1




KonuuectBo yacos

Ne Hata OJeKTpoHHbIE TU(PPOBBIE
Tema ypoka
yP KontponbsHbie [IpakTuueckue
/11 Beero W3yYeHUS o0pa3oBaTenbHBIE PECypPCHI
paboTHI paboThI
. JIurubpuaHoe ckpermuBanue. [IpakTudeckas padboTa
8 «M3ydenue pe3ynbTaToOB IUTHOPUIHOTO CKPEIIUBAHUS Y 1 0.5
IMPO30(UITE)
79
{1 TOIOTHYECKHE OCHOBBI TUTHOPUTHOTO CKPEIIUBAHUS 1
80
CueruieHHOe HaceI0BaHUe IPU3HAKOB 1
81
XpOMOCOMHas TEOpHsI HACIIECTBEHHOCTH 1
82 ['enernka momna 1
83
['eHOTHIT KaK LENOCTHAs CUCTEMA 1
84  ['eHeTHueckuil KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U 1
UeIIoBeKa
85 M3MeHYNBOCTh MPU3HAKOB. BUABI N3MEHUNBOCTH 1
86 MonaundukanroHHas U3MEHINBOCTh 1
[BapuanvOHHBIN psll ¥ BapHallMOHHAs KpUBas.
87 Jlaboparophas pabota «/cciienqoBanue 3aKOHOMEPHOCTEH 1 05
Mo IU(UKAIMOHHON n3MeHunBoCTU. [locTpoeHue ’
BapUALMOHHOIO psifia U BApUaLMOHHOW KPUBOK»
88 [eHoTunmueckas n3MeHYHBOCTh. KOMOMHATHBHAS 1

M3MCHYUBOCTH




KonuuectBo yacos

Ne Hata OJeKTpoHHbIE TU(PPOBBIE
Tema ypoka
n/m P Konrposbibie Hpaxrueckue W3yYeHUS o0pa3oBaTenbHBIE PECypPCHI
Bcero
paboTHI paboThI

89 MyrannonHast I3MEHYMBOCTS. [IpakTrdeckas pabora 1 05
«MyTanuu y apo30(huibl (Ha TOTOBBIX MUKPOIPENaparax) '

90 [3aKOHOMEPHOCTH MYTAalMOHHOIO MpoLecca. DMUTeHETHUKA U 1
BIIUT€HOMHUKA

91 [l'eneruka yemoBeka. [IpakTideckas padbora «CocraBieHnue u 1 05
AHAJIU3 POJIOCTIOBHOM

92 MeTo1bI MEAUIIMHCKON T€HETHKH 1

93  3HaueHHE MEAUIMHCKON F€HETHKH B IPEAOTBPALLCHUN U 1
leyeHNH TeHEeTHYECKUX 3a00JIeBaHuUil YeIoBeKa
OcHoBHbIE MOHATHS cesiekimu. JlabopaTopHas padora

94 «3yueHne copTOB KyJIbTYPHBIX PACTEHUI H TOPOJ 1 0.5
IMOMAITHUX >KMBOTHBIX)

05 Meronsl cenekMOHHOM padboThl. JlabopaTropHas padora 1 05
«/I3yueHne MeToJI0B CEeNEKI[UH PACTEHUI '

06 JlocTmKeHus celneKuuu pacTeHUH U KUBOTHBIX. 1
[MpakTudeckas padora «IIpuBHUBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHHE U UCIIOJIb30BaHNE FEHETHUECKUX 1
[pecypcoB
bruoTtexHoMOTHS KaKk HAyKa W OTpacib MIPOU3BOJICTBA.

98 [IpakTnueckas padota «M3yueHre 0ObEKTOB 1 0.5
OMOTEXHOIOTUI

99 OCHOBHBIE HAaNIPaBJIEHUS] CHHTETUYECKOW ONOIOTHH 1




KonuuectBo yacos

Ne Hata OJeKTpoHHbIE TU(PPOBBIE
Tema ypoxa
KontponbHbie [IpakTrnyeckue
n/m Beero W3yYeHUS o0pa3oBaTenbHBIE PECypPCHI
paboTHI paboThI
100
POMOCOMHAs ¥ TeHHAS! HH)KCHEPHUS 1
101
Menunuackre OMOTEXHOIOT N 1
102 |PesepBHBIif ypok. [loBTOpeHmE, 0000IICHHE, 1
cucTeMaTHu3alus 3HaHui
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 135
11 KJIACC
KomnnuecTBo yacos
Ne Hata DNeKTpOHHBIE U(PPOBHIE
Tema ypoka
KontposnbsHbie [Ipaktuueckue
/o Beero H3ydeHHus | 00pazoBaTeIbHbIE PECYPChI
paboThI paboThl
1 OpomonronHas Teopus Y. /lapsuna 1
2 JIBrokyiue cuiibl 3BoIOLIMK BUI0B 1o Y. JlapBuny 1
3 Bopb0a 3a cymiecTBOBaHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
oTbop




KonuuectBo yacos

Ne Hata DNeKTpOHHBIE HU(PPOBEHIE
Tema ypoka
yp Kontposbusie [IpakTryeckue
/11 M3y4eHus | o0pa3oBaTeIbHBIE PECYPCHI
Bcero
paboTHI paboThI
4 dopMupoBaHHE CHHTETUYECKON TEOPHUHU IBOTIOLIUH 1
5 JTamnsl 3BOJOLHOHHOTO MPOLEcca: MUKPOIBOJIIOLMS U 1
MaKPO3BOTIOLINS
6 [Momynsust — 37eMeHTapHas eANHHULA 3BONTIOLNT 1
3axoH reneruueckoro paBHosecus [x. Xapnu, B. BaitnGepra.
[ JlabopaTopHas paboTa «BbIsBIeHNE N3MEHINBOCTH Y 0COOEH 1 0.5
OJTHOTO BHJIA»
8 DneMeHTapHbIe PaKTOPBI IBOJTIOIUH 1
9
O dext ocHoBaTems. DpPeKT OyTHIIIOYHOTO FOPIIbIIIKA 1
10 Murpanuu. M3onsamum nomynsanuii: reorpapuaeckas, 1
Ouonormyeckas
11 . .
EctecTBeHHBIN 0TOOP — HANPABIISIOMINHA (PAKTOP IBOIIOLMN 1
12 .
[MonoBsoii 0TGP 1
[MprcnocoOIeHHOCTh OPTaHU3MOB KaK Pe3yJibTat
13 MuKposBomonuu. JlaboparopHas padota «3yuenue 1 0.5
apoMop(}030B M HANOANANTALUHN y PACTEHHH U dKUBOTHBIX)
[Mpumepsl prCTIOCOOIEHNH Y OPTaHU3MOB: MOP(]OJIOTHYECKHE,
14 ¢uznonornyeckne, OMOXMMHUYECKUE, TOBEACHIECKHE. 1 0.5

JlaGopaTtopHas padota «I[IpucnocoOeHnss OpraHu3MOB U UX




KonuuectBo yacos

Ne Hata DNeKTpOHHBIE HU(PPOBEHIE
Tema ypoka
yp Kontposbusie [IpakTryeckue
/11 M3y4eHus | o0pa3oBaTeIbHBIE PECYPCHI
Bcero
paboTHI paboThI
OTHOCHTEIIbHAS LIEJIECO00Pa3HOCTH»
15 Bwug, ero kpurepuu u ctpykrypa. JlJaboparopnas pabora 1 05
«CpaBHEHHE BUIOB 110 MOP(HOIOTUIECKOMY KPUTEPUIO» )
16 CrtpykTypa Buaa 1
17
BunoobpazoBaHue Kak pe3yabTaT MUKPOIBOJIIOIAN 1
18
CBs13b MUKPOIBOJIIOIIUHU U SITUIEMUOIOT I 1
19  MakposBomonus. [TaneoHTONOrHueckre METOIbl U3y YCHHS 1
ABOJIIOINH
20
buoreorpaguyeckne METOIbI H3y4EHHS BOJIOIINI 1
21  OMOpHONOTHYECKHE H CPABHUTEIEHO-MOP(OIOTHUECKIE 1
METOAbl U3YUCHH SBOJTIOLUN
22  MonekynspHO-TeHeTHYECKUE, ONOXMMHUYECKHE H 1
MaTeMaTHYECKHE METO/IbI N3yUSHHUS IBOTIOLUT
23
OOmre 3aKOHOMEPHOCTH 3BOJIIOLIUT 1
24
AnanTuBHAS paguarysa. HepaBHOMEPHOCTH TEMITOB YBOJTFOITH 1
25
HaydHbie THIIOTE3BI TPOUCXOKICHHS KU3HU Ha 3emIie 1
26
/loHayuHbIe IPEACTABICHHS O 3aPOKIACHUU )KU3HU 1




KonuuectBo yacos

Ne Hata DNeKTpOHHBIE HU(PPOBEHIE
Tema ypoka
yp Kontposbusie [IpakTryeckue
/11 M3y4eHus | o0pa3oBaTeIbHBIE PECYPCHI
Bcero
paboTHI paboThI
21 OCHOBHBIE dTarnbl HEOPraHUYECKOH IBOTIOIUH 1
28
UIOTE3BI 3aPOKACHUS KU3HH 1
Mcropus 3emn u Mmetoas! e€ n3ydenus. Jlaboparopras pabora
29 «3yuyeHue u onrcaHue UCKOMAaeMbIX OCTaTKOB APEBHUX 1 0.5
OpPTaHU3MOB»
30 Havamsnsre srarmer OpraHUYECKON IBOITIOLIUH 1
31 9
BOJIIOLIUS 9YKAPHOT 1
OCHOBHBIE 3TaIbl YBOJIOIMN PACTUTENFHOIO MUPA.
32 [MpakTrudeckas padota «M3yueHre 0coOOEHHOCTEH CTPOSHHUS 1 0.5
pacTeHH pa3HBIX OTJEIIOBY
33 OCHOBHBI€ 3Talbl 3BOJIOIUH KUBOTHOTO MHUpa 1
34  [DBomouus XkuUBOTHBIX. [IpakTHueckas padora «3ydenue 1 05
0Cc0OEHHOCTEH CTPOCHHST TTO3BOHOYHBIX JKUBOTHBIX) '
35
PazBuTHE *)HM3HM Ha 3eMJIe TI0 3paM U IIepHoaM 1
36 MaccoBble BRIMUPaHHUsI — KOJIOTHYECKHE KPU3HUCHI MPOILLIOTO 1
37 CoBpeMEHHBIN KOIOTHYECKUI KPU3HUC, €ro 0COOEHHOCTH 1
38 CoBpeMeHHas CHCTEMa OPraHUIeCKOTro MPOIILIOTO 1




KonuuectBo yacos

Ne Hata DNeKTpOHHBIE HU(PPOBEHIE
Tema ypoka
yp Kontposbusie [IpakTryeckue
/11 M3y4eHus | o0pa3oBaTeIbHBIE PECYPCHI
Bcero
paboTHI paboThI
39 OCHOBHBIE CUCTEMaTHYECKHE TPYIIIBI OPTraHU3MOB 1
40
AHTPOTIONIOTHS] — HayKa O YeJOBeKe 1
41 Pa3zBuTHE MpencTaBIeHU O MPOUCXOKICHUN YEIOBEKA 1
MecTo yenoBeka B CHCTEME OPraHHYECKOTO MUPA.
42 JlabopaTtopHas pabota «/3ydyeHne ocoOEHHOCTEH CTpOeHUS 1 0.5
CKeJIeTa YeJIOBEKa, CBSI3aHHBIX C TPSMOXO0XKICHHEM
43
JIBIKYIIME CHIIBI aHTPOTIOT€HE3a 1
44  CootHomeHne OMOJIOrMYECKUX U COLMAIBHBIX (PaKTOPOB B 1
AHTPOIIOTeHE3e
45
OCHOBHBIE CTa/IUN aHTPOIIOTEHE3a 1
46
QJICOTEHETHKA U TaJICOr€HOMHUKA 1
ar
BOITIOIHSI COBPEMEHHOT'0 UeJIOBEKa 1
48 [enoBeueckwue pacel. [Ipaktudeckas pabora «M3yuenue 1 05
PKOJIOTHYECKHX aJ[alTal[i YeJI0BEKa '
49 I
SXIUCHUINUIMHAPHBIE METOIbI aHTPOIIOJIOTUHA 1
50
apOXKICHUE U PA3BUTHE YKOJIOTHU 1




KonuuectBo yacos

Ne Hata DNeKTpOHHBIE HU(PPOBEHIE
Tema ypoka
yp Kontposbusie [IpakTryeckue
/11 M3y4eHus | o0pa3oBaTeIbHBIE PECYPCHI
Bcero
paboTHI paboThI
51  Meroxs! akonorun. Jlaboparopras padora «VI3yueHre METOI0B 1 05
PKOJIOTHYECKUX HCCIICAOBAHUNY '
52 BHauyeHHE YKOJIOTHYECKHUX 3HAHM JJIs YeI0BeKa 1
53
DKoJorHIecKre PaKTopbl 1
IAbmotuaeckre (hakTopbl. CBET KaK SKOIOTHUYECKHU (pakTop.
54 JlabopaTtopHas paboTa «BpisiBieHre prucocoOIeHmiA 1 0.5
OpPTaHU3MOB K BIHSIHUIO CBETa»
IAbuotndeckue axtopsl. Temneparypa Kak 3KOJIOTHUECKUHT
55 ¢daxrop. JlabopaTopHast paboTa «BrIsiBIeHHE TPUCTIOCOOICHIH 1 0.5
OPTaHU3MOB K BIMSHHUIO TEMIIEPATYPhI»
IAbuoruueckue (hakTopbl. BiakHOCTh KaK 3KOJIOTHUECKUN
56 ¢axrop. JlabopaTopHas paboTa « AHATOMHYECKHE 0COOEHHOCTH 1 0.5
pacTeHUH U3 pa3HbIX MECT OOUTAHHSDY
57
Cpensl oOUTaHUS OPraHU3MOB 1
58
buosornueckue puTMsI 1
59
DKu3HeHHBIE (OPMBI OPraHU3MOB 1
60
Bruotnyeckue GakTopsl 1
61 [3HayeHHEe OMOTHMYECKUX B3aUMOACHCTBHUI /sl CYIIECTBOBAHUS 1
OpPraHU3MOB B Cpejic OOUTaHUS




KonuuectBo yacos

Ne Hata DNeKTpOHHBIE HU(PPOBEHIE
Tema ypoka
yp Kontposbusie [IpakTryeckue
/11 M3y4eHus | o0pa3oBaTeIbHBIE PECYPCHI
Bcero
paboTHI paboThI
62 DKOJIOTUYECKUE XapaKTEPUCTUKH MOMYIISALUH 1
63  |OCHOBHBIC MTOKA3aTEIH MOMYISAIMH: YACICHHOCTb, TUIOTHOCTH, 1
BO3pacTHAs U MOJIOBAsI CTPYKTYpa
64 |OCHOBHBIC MTOKA3aTEIH MOMYISAIMH: POXKIAEMOCTh, TPUPOCT, 1
TEMIT POCTa, CMEPTHOCTD, MATPAIIIH
65 K
KOJIOTHYECKAS CTPYKTYpa MOMyJISIIAN 1
66 .
J/IMHAMHKA TOMYJISAIMA U €€ peryIsius 1
67
KpuBbie pocTa uncieHHOCTH HoMmyaiuu. KpruBble BEDKMBaHUS 1
68  [Pkosoruueckas Huiia Buaa. JlaboparopHas pabora 1 05
«[IpucrocoOneHus CeMsIH PACTCHHUI K PaCCETICHUIO» '
69 .
Buj kak cucteMa momyJisuii 1
70 3aKOHOMEPHOCTH MOBEJICHUSI 1 MUTPAIIUH )KUBOTHBIX 1
71
Coo0111ecTBO OpraHu3MOB — OHOIIEHO3 1
72
JKocucTeMa Kak OTKpbITas CUCTeMa 1
73
KpyroBopoT BemeCcTB U MOTOK 3HEPTHH B 3KOCHCTEME 1
74
OCHOBHBIE [TOKA3aTEIH YIKOCUCTEMBI 1




KonuuectBo yacos

Ne Hata DNeKTpOHHBIE HU(PPOBEHIE
Tema ypoka
yp Kontposbusie [IpakTryeckue
/11 M3y4eHus | o0pa3oBaTeIbHBIE PECYPCHI
Bcero
paboTHI paboThI
75
OKOJIOTHUECKUE TUPAMHIBI 1
76
M3meneHust cooOIIecTB — CYKIIECCUU 1
77  [lpuponHble 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. 1
OJKOCUCTEMBI MOPEH U OKEaHOB
78  [IpuponHbIE 3KOCUCTEMBI. DKOCUCTEMBI TYHAP, JIECOB, CTENEH, 1
Ty CTHIHb
79
AHTPOIIOT€HHBIE SKOCUCTEMBI 1
80 |Ypboskocucremsl. [IpakTrueckas padora «3ydeHue u 1 05
orrcanue ypO0o3KOCHUCTEMBD) '
81 BakoHoMmepHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMO/ICHCTBHIA 1
OpPraHU3MOB B DKOCHCTEMAaxX
MexaHu3Mbl BO3ACHCTBUS 3arpsI3HEHUN Pa3HbIX TUIIOB Ha
82 CyOOpraHN3MEeHHOM, OPTaHU3MEHHOM, TIOIYJISIIMOHHOM H 1
PKOCHCTEMHOM YPOBHSIX
83 brocdepa — obuienaneTapuas 0007a04Ka 3eMiIH 1
84 v
uyenue B. U. BepHazckoro o 6uochepe 1
85 3
AKOHOMEPHOCTH CYIIECTBOBAHMS OHOCheph 1
86
KpyroBopoThI BEIeCTB U OMOTCOXUMHUYUECKUE [TUKITBI 1




KonuuectBo yacos

Ne Hata DNeKTpOHHBIE HU(PPOBEHIE
Tema ypoka
yp Kontposbusie [IpakTryeckue
/11 M3y4eHus | o0pa3oBaTeIbHBIE PECYPCHI
Bcero
paboTHI paboThI
87 BoHanpHOCTH OMochepsl. OCHOBHBIC OMOMBI CYIITU 1
88 .
'Y cToanBOCTE OHOChEPHI 1
89
JKOJIOTUYECKUE KPU3UCHI U UX TPHYUHBI 1
90 o
BozneiicTBre uenoBeka Ha 6nochepy 1
01 |AHTpOINOreHHOE BO3JeICTBHE HA PaCTUTEIbHBIN U JKUBOTHBIN 1
MU
92
OxpaHa npupoabI 1
93  (OCHOBHBIC IPHUHIIUITHI YCTONYUBOTO PA3BUTHS YEJIOBEUECTBA U 1
TIPUPOABI
94 |PanmoHnankHOE MPUPOIONIOIH30BAHUE U COXPAHECHHUE 1
OHMOJIOTUYECKOT0 Pa3HO0Opa3us 3eMin
95 000061eHue 1Mo TeMe «KMHUKPOIBOIIONUS U €€ Pe3yJIbTaThl» 1
9% 0O600meHue Mo Teme «MaKkpo3BOMIOLHUS U €€ Pe3yIbTaTh) 1
97 |O6o6menue no teme «lIpoucxoxxaeHne u pa3BUTHE KU3HU Ha 1
Semie
98 0606menue mo teme «[IponcxoxeHue yenoBeka — 1
AHTPOIIOTCHE3»
99 O600meHune Mo Teme «IKOIOTHs — HayKa O B3aUMOOTHOIIEHUsIX | 1




KonuuectBo yacos

Ne Hata DNeKTpOHHBIE HU(PPOBEHIE
Tema ypoka
KoHTponbHbIe [IpakTryeckue
n/m M3y4eHus | o0pa3oBaTeIbHBIE PECYPCHI
Bcero
paboTHI paboThI
OpTaHN3MOB)

100 0O600menue o Teme «OpraHu3MbI U Cpejia OONTAHUSD» 1
101 000011eHrE 110 TeMe «DKOJIOTHS BUIOB ¥ MTOMYJISLIHID) 1
102 0060061meHue o Teme «buocepa — rodambHas SKOCUCTEMAY) 1
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 0 7.5
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