





MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mipeaMery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBanusi pazpaboTaHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHU (penepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS u3ydenus (10-11
KJIACCHI) SBIISIETCS OJHUM W3 KOMIIOHEHTOB TpeaMeTHou oOmactu «EctecTBeHHO-
HayuyHble TmpenMeTsy. CoriacHo mnonoxkenusM DPI'OC COO mnpodunbHbIE
yueOHbIe TPEeIMEThI, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
nuddepennyan  0OOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs H
MPU3BaHbl OOECIECYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPOPeCCUOHATIEHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM W3 JTHX Y4YeOHBIX TMPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUEe 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OHMOJOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpeicTaBiieHHE O
eI M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOn€éHHOM
YpOBHE, onpeenseT 00s13aTeTbHoe (MHBAPUAHTHOE) TIPEIMETHOE CO/IEpKAHUE, €r0
CTPYKTYpUpOBaHHE IO pa3ienaM U TeMmaM, paclpelelieHHe TIO0 Kiaccam,
PEKOMEHJIyeT TMOCJIEeI0BAaTeIbHOCTh M3Y4YEHHUsI y4eOHOro Marepuaia ¢ Y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPESIMETHBIX CBS3€H, JIOTUKH Y4eOHOTo Tpoliecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C U3YYeHHEM OWOJIOTUM Ha YypOBHE
OCHOBHOrO  o0miero  oOpa3oBaHus, Onarogaps 4YeMy MpPOCMaTpHUBAETCS
HANpaBIEHHOCTh Ha TMOCJENYIONIee pa3BUTHE OWOJOTMYECKUX  3HAHWH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00pasze >KU3HU, Ha
BOCMIUTaHWE OEpeXKHOTO OTHOIICHUS K OKpYXKalolmel NpupoaHou cpene. B
nmporpaMme Mo OHWOJIOTHH TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOTO mpeaMera
«buonorusiy B peanuzanuu  TpedboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJIepKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VY4eOHbiii ipeameT «buonorus» Ha ypoBHE CpeIHEro ooOImero oopa3oBaHuUs
3aBepiIaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



pacimpeHie U yriayOseHue 3HaHMM oOydaroIMXcsi O JKMBOM NpUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPUOJIOTUM U OWOJIOTUH pa3BUTHA,
TEHETUKH, CEJIEKIINH, OMOTEXHOJIOI MU, IBOJIFOLIMOHHOTO YUYEHHUS U YKOJIOTUH.

Nzyuenne yudebHOro mnpeamera «buonorus» Ha YriIyOJIEHHOM YPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOJIYYCHUIO
OMoNoruueckoro  oOpa3oBaHHA B By3aX U OpPraHU3alMAX  CPEIHETO
npogeccuoHanbsHOro o0pa3zoBanus. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTHMYECKUX  3HAHWUW, T[IOJYYCHHBIX TMPU HU3YYCHHH  OOYYarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TOTY4alOoT pa3BuUTHE. Tak,
pacmMpeHbl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME ueJOBEKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIATHOTO U MMOMCKOBOTO
XapakKTepa, KOTOPble MOXHO HCIIOIb30BaTh KaK OPUEHTHPHI JJIsl MOCIETYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMM, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3yUYEHUU
(bu3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMy mnpeamery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHUHU.
CorylacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHM OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEeHUs OMOJIOTUYECKOro pa3HooOpaszus 1utanetel. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJIPHOW M KJIETOYHOM OHMOJIOTMH, AMOPHOJIOTHU U
OMOJIOTUN PA3BUTHUS, TEHETUKU U CENEKUUU, OMOTEXHOJOTUH U CHUHTETHYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHWUS OOyYarolIUXCs IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usnonoruu ueinoreka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYyeOnsiii npeaMer  «buonorus» mpu3BaH  00€CHEUYUTh  OCBOCHHE
00y4arolUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEeH, IPUHIUIIOB U MPaBUJI,
JIe)KAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH U OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IMOMyJIsSIuH,
OHMOLIEH03a, SKOCUCTEMbI, O BBIAAIOUIUXCSI HAYYHBIX JOCTUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MIPUKIAAHBIX aCIEKTaX OMOJOrMYeCKUX 3HaHUMU. [[ns
pa3BUTUS M TOJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETHYECKOI0 MaTepHalia B COACPKaHUU MPOTPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJICHMS U PA3BUTHS
TOM WM MHOW o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeixHBIX
YUEHBIX B PEILICHUE BAKHEUITNX OMOJIOrMYECKUX U SKOJOTUYECKUX TPOOIIEM.



[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM ypOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETEeHHE YMEHHU
WCITOJIB30BATh TH 3HaHUS B (HOPMHUPOBAHUM MHTEpPEca K ONMpeneinEéHHON 00IacTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OWoOJOTHEH, WU K BBIOOPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHuss ydyeOHoro nmnpeamera «buomorus» Ha
yrayOI€HHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOMINX 3aa4:

OCBOCHHE OOYYArONTUMUCS CUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHIICTIIHSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
paBuiiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUHU, MHOTo0oOpa3uM U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISIIUs, B, OMOreo1eH03, Onocdepa); 0 BhIIAIOIIUXCS OTKPBITUAX
Y COBPEMCHHBIX MCCIICIOBAHUSX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMHU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJSIpHOW U
KJIETOYHOM OHMOJIOTUU, HSMOPHUOJIOTUU U OHOJOTUU PA3BUTHS, TEHETUKH W
CCJICKITNY, OWOTEXHOJIOTHH W CHHTETUYCCKOM OWOJIOTHH, TaJCOHTOJIOTHH,
DKOJIOTHH);  METOAAaMH  CaMOCTOSITEIBHOTO  TPOBEICHUS  OMOJOTHYECKHUX
UCcCceNoBaHU B JjabopaTtopun W B mpupoge (HaOmojaeHue, H3MEpeHue,
AKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJICHNE OOYYArONIMMHUCS YMCHHUSAMH: CaMOCTOSITCIIBHO  HaXOIUTh,
aHAMM3UPOBAaTh W MCIOJIB30BaTh OHMOJIOTMYECKYI0 HH(POPMAIHIO; ITOJIH30BaTHCS
OMOJOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-JKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
mpoOjeMaMy 4YeOBEYECTBA; OIICHHBATh IMOCIEICTBUS CBOEH NIESATEIBHOCTH TIO
OTHOILICHUIO K OKpYXKalIlel NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npoduiiakTUKA WHGEKITMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOW KU3HENEATCIHHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~ MPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pasBUTHE Y 00YYArONIUXCSI HHTEIJICKTYIBHBIX M TBOPYECKUX CIIOCOOHOCTEH
B TMpOIECCE 3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBITUSIMH W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €I0 TMPOOJIeMaMH, METOJ0JIOTHEN
OHMOIOTHYECKOTO WCCJICIOBAHMSI, IIPOBEICHHUSI AKCIIEPUMEHTAIIbHBIX
WCCJICIOBAHMM, PEIICHHS OMOJIOTHYECKUX 3a7a4, MOJICIUPOBAHUS OMOJOTHICCKUX
00OBEKTOB U MPOIIECCOB;



BOCIIUTAaHUE Yy 00YyYalOIUXCsl [IEHHOCTHOTO OTHOILLIEHUS K KUBOW MPUPOJIE B
1EJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTypbl TMOBEJACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHNE  OOYYArOIIMMHUCS  KOMIIETGHTHOCTH B PaIlMOHAIILHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TPaBUJ TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXaromux JoAed (coOmrogeHuss Mep npodumakTukd — 3a00JIeBaHUM,
oOecrieueHne OE30MaCHOCTH JKU3HEACATEILHOCTH B YPE3BBIYAMHBIX CHTYAIHASIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VHIMBUTyaJIbHOU o0Opa3zoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocieaywnemMy npohecCHOHAIBHOMY CaMOOIPEACICHUI0, B COOTBETCTBUMU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MMOTPEOHOCTSMU PETHOHA.

OO611ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanusi, coctasisier 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT60op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOydeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHElU(UKU €ro COJAep KaHWs W HaNpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro 00pa3oBaHMsl B OpPraHU3aIUsX  CPEIHEro
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpAaKTHYeCKUX padoT. Taxxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaThKa KOTOPBIX OMPENETSETCS yd4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

ConepkaHre NpOrpaMMBbl, BBIIEICHHOE KVPCUGOM, HE BXOIWUT B IIPOBEPKY
rocynapctBeHHo# utoropoi arrectanuu (I'MA).

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHass OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkas uCTopusi pa3BUTHS
Ouonoruu.  buosornyeckue Haykd U HU3yd4aeMble UMHU  NPOOJIEMBI.
@DyHIaMEHTAJIbHbIC, NPUKIAJAHBIE M IIOMCKOBBIC HAY4YHBIE HCCICIOBAHUS B
OHOJIOTUH.

3HaueHre OHOJOruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ Ouosorued. 3HayeHHE OUOJIOTMU B
IIPAKTUYECKON  JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM  XO3SMCTBE,
IIPOMBILIJIECHHOCTH, OXPaHE IPUPOBI.

JleMoHCTpanun

[Toptpetsi: Apucrotens, Teodppact, K. JIunneit, K. b. Jlamapk, Y. dapsuH,
V. I'apgent, I'. Mennens, B. . Bepnanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuupbl U cxembl: «CBsI3b OMOJIOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. ’KuBble cucreMbl U X H3y4YCHHUE

JXKuBble cuctemMbl Kak mOpeaMeT u3ydeHust Ouosjoruu. CBONCTBa JKHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTHh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEEHUE, PA3IPAXKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISILIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreoneHoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOIANINEC B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KUBOro. JKW3Hb Kak (opMa CyIIecTBOBaHUS
Marepun. Hayku, nu3yyaromye ;KMBbIE€ CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3ALNH.

N3yyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucuMon u
He3aBUCHUMOM IiepeMeHHOU. [InanumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKU M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynpTaroB. IIpUuMHBI HCKaKEHUSA peE3yJIbTaTOB JKcrnepumeHTa. llonsarue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpauu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buomornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMU KUBOHN
npuponab», «CTpOeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opranusMmay, «buoreorenos», «buocdepa», «Metoab
W3y4YEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME  JJisi  IPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AWHUIIA KuUBOro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbIE MOJOXKEHUS COBPEMEHHON KJICTOUYHOMU
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOTIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HEeHTpUyTUpoBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposanHvix
K1emokK. DIEKTpOHHass MUKpockonus. Kougoranvnas muxpockonus. Bumanvhoe
(npudsicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAO0B MUKPOCKOTIUI.

O6opynoBaHHEe: CBETOBOM MHKPOCKON, MHKPOIpENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3yueHue METOJAOB KJIETOYHOW OUOJIOTUM
(xpomarorpadus, anextpodope3, auddepeHuanbLHoe 1EeHTPUGYTUPOBaHUE,
[ILIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bona u e€ posib Kak pacTBOpPUTENs, pearcHTa, y4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasanuu. MuHepaibHble BEIIECTBA KJIETKH, WX OMOJOTHYECKas
posb. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKUA. buonornueckue mnoiauMmepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl O€JIKOBOM MOjeKyibl. [lepBuuHas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTOopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukauuss  OGenkos.
buonornueckue pyHkiuu 6eIK0B. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
O6mumii 1aH CTPOeHUS U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlumunet. T'uapodunbHo-TUApOdoOHBIE cBOMcTBA. Kitaccuduxarius munuaos.
Tpurmuuepunasl, (ochonunuasl, BOCKH, CTepouabl. buonormueckue QyHKIUN
munuaoB. OO1Me CBONCTBAa OMOJIOTMUECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun komrmuiementapuocTtu. IIpaBmmno Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. MectoHaxoxaenne u ouonorndeckue pynkmuu JIHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoovl eenoMuKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CrpykTypHas Ouojorusi: OMOXUMHUYECKHE M OMOPHU3NYECKUE HUCCIIEIOBaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuoMoisekyid. Mooeruposanue
CMpYKmypbl U OYHKYUll OUOMONeKy1 U ux Komniekcos. KomnviomepHuiti ousaun u
opeanuyeckul cCunmes OUOMOEKY U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

[unarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXKHUBOU
npupoze», «PacnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuoamdeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTtpoeHne MoJeKkyssl BoAbl», «BemecTtsa B cocraBe opraHu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJIEKYINb, «CTpOeHHuE MOJEKYII
yrieBooBy», «CTpoeHne MOJeKyn JMnuaoBy», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATOy.

O6opynoBaHue: XUMUYECKast MOCy1a U 000PyI0BaHKE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHUE OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccrienoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue u pyHKIMH KIETKH

Tunel KIETOK: »JyKapuoTHyecKas M mpokapuotuyeckas. CTpyKTypHO-
(GbyHKUHOHATIBHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapuoTHueckoil kineTku. Knetounas crenka Oaktepuil 1 apxei.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH W aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib TPOKapHOT B OMOIIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapUOTHUYECKOM KJIETKHU.
[Tna3matuueckass MemOpana (masmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHcropT BelecTB vepe3 IMIa3MaTUYecKyt0 MeMOpaHy: MacCHUBHbBIN
(muddy3us, obmeruéHHas auddysus), aKTUBHBIA (IIEPBUYHBIA W BTOPHUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aronuros3. Jk3ouuTo3. Kierounas
crenka. CTpykTypa 1 QyHKIMH KICTOYHOW CTCHKU PACTCHHM, TPHOOB.

Huromna3zma. [uro3ome. Lutockener. JIBuxkenne nuromiazMbl. OpraHouIbI
kietkn. OnHOMeMOpaHHBIE OPraHoOUJbl KIETKH: JHAOIUIa3MaTHYecKasi CeTh
(BIIC), anmapar I'onbaxu, JIM30COMBI, UX CTpoeHHE M (DyHKIMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOIO PETHKYJIyMma.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHIOIUIA3MATHYECKUUN
petukynyM. CekperopHas ¢yHkius ammnapata ['onpmku. Moougurkayus 6enkos 6
annapame ['onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonn pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOMIIBI  KJIETKH:  MHUTOXOHJIPUH,  TUJIACTHJIBI.
Ipoucxooacoenue mumoxonopuii u niacmuo. Cumbuocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIMKM MUTOXOHIpUN u mactun. llepBuunele,
BTOPUYHBIE UM  CJIOXHBIE  TJIACTUALI  (POTOCHUHTE3UPYIOMIMX  DYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanusie opranouasl kieTku CTpoeHue M (QyHKIIMHU HeMeMOpaHHBIX
OpraHOU0B KJIETKHU. Pu6ocomsi. IIpomescymounvie Quramenmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguramenmol. MBbIIEUHbIE  KJIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pEeCcHUYEK. MHUKpOTpyOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MUKpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. O6osouka siapa, XpOMATHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoOJIOKEHHE
XpoMocoM B uUHTep(ha3zHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBI. /{uHamuka s0epHol 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

Knerounsle BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanun



[Toptpetsl: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuupbr U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpOGHHMS KIETOK Pa3IMYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «l3ydeHnue CBOMCTB KJIETOUHOI MEMOpaHbD.

Jlaboparopnass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckas padora  «/3ydyeHue  [OBWKEHUS  LUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIUU B KJIeTKe

AcCUMHIIALINS ¥ TUCCUMIIISIIMS — IBE€ CTOPOHBI MeTabomu3Ma. Tumnsl oOmMeHa
BELIECTB: aBTOTPO(HBIA U TreTepOTPOPHBIA. YdacTue KHcIopoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npeBpauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapakTep peakiui KJIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHUYECKUX KaTanu3aTtopoB. benku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEpPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUCMEHMbl PeakyuoHHo2o yenmpa. Poiap XJIOpOIIacToB B IIpoLecce
dotocunteza. CretoBas u TeMHOBas Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHue pa3nuuHbIX (HaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTE3. Paznoob6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buonornyeckoe okucleHUE, WM KIETOUYHOE JibIXxaHue. Poib MUTOXOHIpHIL B
npolieccax onosoruyeckoro okucienus. [uknuueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomoros. Cunmes



ATD: paboma npomonnou ATD-cunmaszwl. IlpeuMmyniecTBa a’poOHOTO IMYTH
oOMeHa BellleCTB nepes] aHadpOOHBIM. DPPEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMu

[Toptpetst: JIxk. Ilpuctinu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOPYJIOBaHUE JJIsi MPUTOTOBJICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass pabGora «/3yueHue  KaTaJIUTUYECKOM  aKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMIIIa3bl UK KaTaasbl)».

Jlabopatopuasi pabGora «/3ydeHue (HEepMEHTATUBHOIO PpACIICIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue tporieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacsencrBenHass uHGoOpMaLus U peaju3anus eé B KiIeTKe

Peakuuu MatpuuHoro cunHrtesa. [IpuHIUN KOMIUJIEMEHTAPHOCTH B PEAKIUSAX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopManuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpumius — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHusalus reHoMa y
MPOKAPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepona (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOLIECCOB B KJIeTKe. KileTOUHbIN roMeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHUE
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpauckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, XuBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u anamuz d6orvuiux maccusos («bigdata»)
CMPYKMYPHBIX OUoI02UuYecKux oanHvlx. Hanomexuonocuu 6 ouonocuu u meouyute.
Ipoepammupyemvie pynkyuu 6erkos. Cnocobvi 00CmasKu 1eKapcms.



JdeMoHCcTpauu

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupych»,
«bakTepuodarmy.

IIpakTnueckas padora «Co3znaHnue MOJCIIN BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u  Mutos.
Oco0eHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku kK
nenenuto.  I[Ipecuntetnyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKUH (MPEMUTOTHIECCKUH ) IEpUOBI MHTEPGa3HI.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perummkannun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHUHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHune xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM HaOOp KIETKM — KapuoTHUIll. JIUMIoOWAHBIA W
rariouaHblid  HabOpbsl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenne xmerkn — wmuto3. Craguu MHUTO3a M TPOUCXOIAIINE B HUX

nporneccel. Tunbel muto3a. KapuoknHe3 n nuToknHe3. buosiormdeckoe 3HaueHUe
MHUTO3A.

Perynsinusg MUTOTHYECKOrO IUKIA KIETKU. [IporpamMmupyemasi KieTOdHas
rubesnp — arnomnTos.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHANIbHAsE T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubenu kKiemox. «lL{ugpposas
KliemKkay» — ououngopmamuyeckue mooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IMKII KIETKW», «Muto3», «CtpoeHwue
xpomocomy, «Pemmmkamusa JHK».

O6opyaoBaHKE: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOpELIKa JIyKa».

JlabopaTtopnass  pabora «3yuerne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlabGopaTopHnasi pabora «HaGmoeHre MuTo3a B KJIeTKaX KOHUYMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHUS M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, Apyrue npoTUcThl. KolOHUANIbHBIE OPTaHU3MBI.



B3anMoOCBsI3p 4AaCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpraHnusM Kak eInHoe 1einoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTelibHa,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
GYHKIMI 1 paciooKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu KMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENIbHAS, MblllIeyHasi, HepBHas. OcoOeHHOCTH CTpoeHUs, GYyHKUUA U
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U 4YesoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenmii. CKeJIeThl OJTHOKIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbli ¥ BHYTpeHHHU ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBmxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBMKEHHE MHOTOKJIETOYHBIX J»KUBOTHBIX M YEJIOBEKA:
MblieuHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlorjomieHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIBbHBIX BEIIECTB pacTeHUsIMU. lIuTaHnue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOYHOE TulIeBapeHue. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YETIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKH. KoxxHoe nbixanue. [[prxaTenbHasi HOBEPXHOCTb.
KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKUX TIO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTeMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKoUTaromux. Perynsius neixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHas cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TI03BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaiiieHus. IBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOSHUSI KPOBEHOCHOUW CUCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisiius.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCAChIBAHME KaK MEXaHHU3MbI PabOThl OPTAHOB BBIJCICHUSI.
CBs3b NOJIOCTH TeJIa C KPOBEHOCHOW M BBIAEIUTENIBHON cUCTeMaMu. BoijiesieHue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH Y UEIOBEKa.

3amyra y OpraHu3MOB. 3aluTa Yy OJHOKIETOYHBIX OpraHu3mMoB. CIOpsl
OakTepuil M UUCThl MNPOCTEMINMX. 3alnUTa Yy MHOTOKJIETOYHBIX PAacCTEHUM.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIUThI. DUTOHIUIBIL.

3amMTa y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3ma ot OonesHed. MIMmyHHas cuctema udenoBeka. Kietounslit u
TYMOPANbHBIA MUMMYHUTET. BpoXAEHHBIH H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnurera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

PasgpaxkxumocTte ¥ peryisaus |y OpraHusMoB. PasgpaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u pedrexTopHas peryisiius y >XUBOTHBIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIIOUUOHHOE YCIOKHEHHE CTPOCHMSI HEPBHOW CHCTEMBI
y XKUBOTHBIX. OT/AENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JXKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenespl DHOOKPUHHOM CHUCTEMBI M KX TOPMOHBL. JleMCTBME TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmunpel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopociny», «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PACTEHUI»,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuil», «KopHeBbie cuctembl»y, «CTpoeHue cTediisy,
«CTpoeHre NHMCTOBOM IUTACTHHKW», «TkaHM >KMBOTHBIX», «CKEJIET YeI0BEKa»,
«lInmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CUCTEMAY, «Koxay, «MBpl11euHast CHUCTEMAY,
«BblgenurenbHas cUCTEMay, «IDHAOKPUHHAsA cUCTEMa», «CTpOCHHE MBIIIIbIY,
«Ammynuter»,  «KumieunonosioctHeie», «CxeMa  TWATaHUA  PACTEHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX IKUBOTHBIX», «CTpOCHHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHEe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIeKonuTarmux», «HepBHas cuctema uenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJIHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIMU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHMl pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMU OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJET YeJOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AelcTBrUeM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUII.

JlaGopaTopHnasi padora «/3yueHne TKaHEel JKUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHM3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAHUE,  CIOPYJISIUS,
dbparmeHTanys, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeno3sa. [loBegenne xpomocom B menose. Kpoccnarosep. bromorndecknii CMbICIT
M€i103a M TIOJIOBOro Ipouecca. Melo3 W €ro Mecto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10I0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHEe U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenuwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKOMUTAIONMINX. 3apOJIBIINICBbIC JTUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATbHAS WHAYKIHSA).
3akiagka IUlaHAa CTPOCHUSI KUBOTHOTO KakK pe3yibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpHOHAIBHOE pa3BUTHE PaA3IAYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMyeckoe 3HaY€HHE NPSIMOTO U HEMNPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHHUE B NpHUpOJE. THUMbI pocTa KUBOTHBIX. PaKTOPHI
peryJsiiuy pocTa >KUBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput m cmopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B IMpolecce Menosa.
['amerorene3 y pacteHuid. OIJIOAOTBOPEHHE W PAa3BUTHE PACTUTEIBHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuE U
Pa3BUTUE CEMEHU.

MexaHu3Mbl peryJIAIUA OHTOTCHE3a Y PACTECHUN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [Inemas.

Tabnmuupl u cxembl: «BereratuBHOe pasMHOXKeHUE», «TuIbl Oecrnoioro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3zmHOXeHue runpe», «Meito3», «Xpomocomel», «I'ameTtorenesy», «CtpoeHue
AUIEKIIETKH U crepmaTo3onna», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wmanckoro xyka», «Pa3Butue capa”Humn,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOIOJBHBIX U JABYJIOJBHBIX PAaCTECHHI», «KU3HEHHBIN ITUKII
MOpPCKOW  KamycTb», <«OKH3HEHHBIM [UKI  MXa», <«KU3HEHHBIM MK
MManoOPOTHUKA», « KU3HEHHBIN ITUKJT COCHBI».

OOopynioBaHuEe: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHULEKIETOK H
CIIEpMAaTO30U1I0B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIpEnapaTaxy.

IIpakTnueckass padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTuka — Hayka O HaCJIeJACTBEHHOCTH M H3MEHYHUBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne ®puza, T. Moprana. Poiib 0T€4e€CTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Paboter H. K. KonsioBa, H. M. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATUSI 1 CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJuieJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TEHOTHUIT, ()EHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKHM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKH.

JdeMoHCTpaMuK

[loptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

JlabopaTtopuast paGora «/Ipozoduna Kak OOBEKT TE€HETHYECKHUX

VCCIICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi THOPUIOB MepBOTO MokojaeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAaCIICIUICHUs NPHU3HAKOB. L[UTONOrMYeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanmzupyrouiee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleJOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. Tpetuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacleoBaHusi  mpu3HakoB.  lluTosormyeckue  OCHOBBI  JTUTHOPHUIHOTO
CKpCIIIMBAHUSL.

Cueriennoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuenneHHoe
HACJICIOBAHUE TI'E€HOB, HAPYILICHUE CLEIUIEHUS MEXIy TeHaMHu. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOoramMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa IMOJIOBBIX XpoMocoM. HacienoBanne npu3HaKoB, CUEIUIEHHBIX C ITOJIOM.

I'eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBI aJuieau3M. B3aumMoaelcTBHEe HeEaJUICIBHBIX T'E€HOB.
KommiementapHocTs. Onucras. [lomumepns.

['eHeTMYEeCKUI KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TakKe (PU3NOIOTHYECKUX TPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX (YHKIIUM.
['eHeTnueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TapasuT» U «XO3IMH — MHUKpOOMOM». ['eHeTmyeckue acnekTbl KOHTPOJS U
W3MEHEHUs HACJIEACTBEHHOU HH(POPMAIIUHU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «llepBbiilf 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernsieHHOe Hacle/l0BaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,



«Kapuotun denoBeka», «Kapuotun npozoduib»y, «Kapuotum mnTUIBDY,
«MHOX€ECTBEHHBIN alJIennu3M», « B3auMoaecTBUE TEHOBY.

O6opynoBaHue: MoOJEIb ISl  JIGMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBHUCHMMOIO HACJIEIOBAHUSA NPU3HAKOB, MOJIENb JJIs
JIEMOHCTpAllUM CIICIJICHHOTO HACEIOBaHUs MPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKporpenapar: «/[po3odunay.

IIpakTuyeckas pabGora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOIO
CKpEIIMBAHUA Y TPO30(DUITBD».

IIpakTnyeckass  paGora  «M3ydeHue  pe3ysibTaTOB  JUTMOPUIHOTO
CKpEIIUBAHUSA Y APO30(PHITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumopeiicTBue reHoTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. BuUabl
W3MEHUYMBOCTH: HEHACJICACTBCHHAS M HACJICACTBCHHAS.

MopaudukanioHHass HW3MEHYUBOCTh. Ponb cpeasl B (hopMUpPOBaHHH
Mo u(UKAIIMOHHOW M3MeHYuBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psa v BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
W3MEHUYHMBOCTH.

['eHOTHIIMUECKAsT M3MEHUMBOCTh. CBOMCTBA T€HOTUIINYECKON M3MEHUMBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTH. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATHBHOM M3MEHYMBOCTHU. P0OJIb KOMOMHATUBHON W3MEHUYHMBOCTH B CO3JIaHUH
Tr€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax OJJHOrO BUA.

MyTanroHHasT W3MEHYMBOCTb. BuIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYLIUPOBAHHbIC MYyTallMu. SaepHble U
HUTOIUIa3MaTHYeckue myTtanuu. CoOMaTUYEeCKUE W MOJIOBbIE MyTaluuu. [IpryunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl W WX BIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIporiecca. 3aKOH TOMOJIOTHYECKHUX PSII0B B
HacnencTBeHHoM m3menunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHUBOCTh U
HACJICJICTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, pPONb DNUSEHEMUYECKUX (Hakmopos 8
HACIe008AHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUSHAKOS Y OPSAHUZMOS.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabnuel u  cxembl: «Bugasl usmMeHumBOCTHY», «MoaudukaloHHas
U3MEHYUBOCTHY, «KomMmOnHaTnBHAS U3MCHYUBOCTHY, «Metio3y,
«OmnonoTBopeHuey, «I eHeTndeckre 3a0o0eBaHus YeaoBeKay, « BUabl MyTaliuii.



OO6opynoBaHue: XMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psAga |
BAPUALIMOHHOW KPUBOW».

IIpakTuueckas padora «Mytamuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenapaTax)m».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuorun uvenoBeka. MexayHapoaHas nporpaMma HMCCIEIOBAHUA T€HOMA
4yenoBeka. MeTonbpl  M3ydyeHUs ~ IE€HETHMKH  YEJIOBEKAa: TIE€HEaJOTMYECKHM,
OJIM3HEIOBBIH, LIUTOT€HETUYECKU, MOIYJIALIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IMOMOIIBIO
[T[[P-ananu3a. HacnencTBeHHble 3a001€BaHus YelIOBEKa. | '€HHbIE U XPOMOCOMHBIE
Oone3HM 4YelnoBeKa. boJie3HW C HAcleCTBEHHOW MPENpacoyioKEHHOCTHIO.
3HaYeHUE MEAUIUHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICYEHUHU T€HETUYECKHUX
3a0o0sieBaHU 4yenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJICTKU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKpY’Karolie cpeabl. [ 'eneTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJOTUSIM.

JleMoHCTpauumn

Tabnuuel u cxembl: «Kapuotun udenoBekay, «MeToJlbl U3yUYEHUs] TeHETUKU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTukanyss W CEJEKUUs. 3apOKICHUE CENEKIMM M JTOMECTUKALMH.
Yuenue H. U. BaBmioBa o lleHTpax mNpoMCXOXKIECHUS U MHOr000pa3us
KYJbTYPHBIX pacTeHuil. Poip cenekuuym B CO3JaHUM COPTOB PACTEHHM U TOPOJ
#*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJI0B B
HaciaeAcTBeHHOM wum3MeHuMBocTM H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIIMOHHOM pabOThI.

Metoapl cenekunoHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VIH/IUBU1YaJIbHBIM. DTarbl KOMOWHAIIMOHHON CCJICKLIUU. HctrwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMolIsio ananu3a JJHK.

HNcKkycCTBEHHBIM ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOW  paOoThI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX



dbopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUS U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHnust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tonyuenune MTOJIUIIIIONUIOB. BrytpuBunoBas ruOpuIN3aIus.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  UMHOpuauHr.  HepoxacTBeHHOe
CKpelllMBaHue, Wik ayTOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauus. [Ipeogonenue Oecruioaus
MEXBUJIOBBIX THOPUIOB. JOCTHKEHUS CEJICKIIUU PACTEHUN U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3yYEHUE N'EHETHUUYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHUU U
UX JUKAX PpOAWYCH IS CO3MaHWS  HOBBIX COPTOB MW THOPUIOB
CEIIbCKOXO3SIICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCOS8, 8
MOM 4Hucie ¢ NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeoosvix uoetl U nepcneKmueHblX MexHoI02UlL.

JlemoHcTpanuu

[Toptpersi: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI MPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW HM3MEHUHMBOCTH,
«Metonasl cenexkmmny, «OTnanéunas rudpuauzanus», «MyrareHesy.

JlaGoparopHas padora «3ydyeHue copToB KyJbTYPHBIX PACTCHUN U MTOPOJ]
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHne METOAOB CEIEKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpUIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHoJI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, MCTHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOjIeMe. Mukpoouonornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
texHosoruid. [Ipon3BoacTBO O€mKa, AMUHOKHUCIOT ¥ BATAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IIEJIbI0 MOJYUYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KalllX HE BCTPEUAIOIINECS B MPUPOAE OMOCUHTETHYECKHUE MYTH.



Knerounass mnxeHepus. MeToapl KyJbTyphl KIETOK M TKAHEW PACTEHHU U
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuausanuss H  COMaTHYECKHUN
smOpuoreHe3. lcrnonp30BaHME TaluIOWZOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3osanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XMBOTHBIX. METOA TPaHCIUIAHTALIMK SIAEP KIIETOK.
Texnonocuu  0300posaeHus, KVIbMUBUPOBAHUS U MUKPOKIOHATbHO2O
DA3MHONCEHUSL CENbCKOXOZAUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
KoHcTpyupoBanue pekomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KECHEpUHU.
DKOJIOrM4eCKHE U AITUUECKHUE TPOOIIEMbl T€HHOW HHKEHEPUU.

Menuuunckue OuotexHonoruu. [loctrenoMuas nudposas meaunuHa. [11P-
JMAarHocTuka. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHaliu3 IpoTeoMa
4eJIOBEKa JUI OLIEHKM COCTOSIHMSI €ro 3J0poBbs. MCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuommkeHepuss g pa3pabOTKU
(GyHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKMX TEXHOJOTHH, CO3/1aHUs KOMILJIEKCHBIX
TKaHEl COYeTaHWEM TEXHOJIOTHA TPEXMEPHOro OMONMpHHTHHra M ckaddonauHra
JUTSL peLIeHus 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHure BEKTOPHBIX BaKLIMH C IEJNbI0 0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneir OPBU, ycTaHOBieHHE MOJEKYISIPHBIX MEXaHU3MOB
¢bynkunonupoanuss PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OINACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmunp! 1 cxemsl: «Vcnoab3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KeTouHas nHKeHepus», «I eHHass HHXKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTuueckasi padora «llonydeHne MOJIOYHOKUCIBIX IPOTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIAs MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIONUOHHBIX INpPeACTABJICHUNA B
OouoJiorumn

OomonmonHas teopusi Y. JlapBuna. Ilpeanochulkd BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

JIBrKy1Me CHIIbl 3BOIOUNMH BUIOB 110 Y. J[apBHHY (BBICOKasi HHTEHCUBHOCTh
Pa3MHOXKEHHS  OpraHM3MOB, HACJEACTBEHHAss M3MEHYMBOCTh, Oopnba 3a
CYILECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HeltpanbHas
Teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HauYeHUE
HBOJIIOIIMOHHON TEOpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHOUN KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. lapsun, C. C. UerBepukos, 1. 1. llImansraysen, Jx. Xonaein, . K.
benses.

Tabmumet u cxembl: «Cucrema sxuBoit mnpupoasl (o K. Jlunuero)y,
«Jlectonma xuBbBIX cymectB (mo Jlamapky)», «Mexanusm QopmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «D@opmbl 00pbObI
3a cymiectBoBanue», «llopoabl romy6eit», «MHorooOpasue KyJIbTypHBIX (opm
KanycTbl», «[lopoabl TOMAaIIHUX )KUBOTHBIX», «CxemMa 00pa30BaHUsl HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHONIEHUSI JBWXXYIIUX CHUJ DSBOJIIOIUNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUIECKON TEOPUH 3BOJIIOLIVM.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinus Kak 3J€MEHTapHas eAuHuLa 3BoIOIUA. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOr0 pa3HOOOpa3uss M CTPYKTyphbl mnonyisiuuid. M3menenue
reHooH/a TOMYJSUUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

DOnemeHTapHble (AKTOPHI (IBMIKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelidp reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMs 4YacToT aieiaed B mnomyisauusx. Oddexr
OCHOBartesl. Jgpgexm oOymuiiounoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
pasznoobpasus: npudursl u cireocmeus. llposenenue s3gpgpexma Opeiigha 2eros 6
bonvuux U  marlx  nonyasayusx.  Mwurpanuu.  M3onsauus  mOMyJISIvi:
reorpaduueckas (MpocTpaHCTBEHHAs1), OMoJIOrudecKkast (pernpoayKTUBHas).

EcrtecTBeHHbII 0TOOp — HamnpaBisiomuil Qakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMMA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHM3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIUHU.
Bo3HukHOBeHHE — mpuCnOcOOJeHW y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl npucnocobieHnit y opranu3mMoB: MOP(HOIOTHYECKHE,
duznonornueckue,  OMOXUMHYECKHE,  MoBeaeHUYeckre.  OTHOCUTENBHOCTD
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omsus — kiodeBod (aktop BugooOpazoBanud. Ilytu u
CTIOCOOBI BUI000Pa30BaHUS: AJTOTIATPUUIECKOE (reorpaduueckoe),



CUMIIATpUYecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momumIouaM3aIus,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMHPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp  sBomronmoHHON  OWoJOrMM B pa3paboTKe HAyYHBIX METOJOB
coxXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONUS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpanun

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuplt 1 cxembl: «MyTallMOHHass HW3MEHYUBOCTHY, «[lomymsimonnas
CTPYKTypa BUAa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/IBuwxymiue
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas W30S MOMYJALUNA CEeBaHCKON (openmy,
«l'eorpaduueckass M30dSUUS  JUCTBEHHULIBI CHUOUPCKON W JIMCTBEHHHUIIBI
naypckoin», «IlonynsiiimoHHbIE BOJTHBI YUCIEHHOCTH XUIITHUKOB U KEPTB», «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay, «PopMbl OOpHOBI 32 CYIIECTBOBAHUEY,
«MHaycTpralbHBIA MenaHu3M», «KuBble nckomnaemsie», «II0OKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckre ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Buasl-nBoviHukn», «CTpyKTypa BuAa B
npupoze», «CrocoObl Bug0o00pa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BHUIOB JAHJBILEHY», «IKOJOTUYECKOE BHJI000pa3oBaHHE BUAOB CHHHUIL,
«ITomunnounael pacteHuin», «KamycTHo-peeuHblii rTuOpuI.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3BEpell C MpUMepaMH pa3IMYHBIX MNPUCTOCOOJEHUN, 4Yyuyesaa NOTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuUW ONU3KUX BHUAOB, 0OpPa30BABIIMXCS
Pa3TUYHBIMU CTIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobiienuss  OpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlabopaTtopnass pabora «CpaBHeHHWE BHJIOB IO MOPQOIOTUUECCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. [laneoHTONOrM4yeckue MeETO.bI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojouuud. CpaBHeHUE QIOpBI U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduyeckue obmactu 3emuu. Busi-
SHAEMUKHU U PEITUKTHIL.



OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHUE METO/Ibl U3YUEHUS
HBOIOLMH. ['€HeTHuecKkue MeXaHU3Mbl JBOJIOUMM OHTOTE€HE3a M IMOSBJICHUS
HBOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OPraHBbIL.
PynumenTapHble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKUE  METOJbl  W3Y4YEHUsS  HBOJIIOLUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (UIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTallH U IBOJIFOLUS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBuiia) 3BOJONMH. [IpuHyun cmenvi yHKyuil.
HeoOpatumocTs 3Bomonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
HBOJIIOLIMH.

JlemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkelns.

Tabmuubl U cxembl: «DUIOr€HETUUECKUN PsiI JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yOble  smiepel»,  «Crerouedansl»,  «Punmodure»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpaguueckue 30HbI 3eMian», «Jlpelid KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu 3MOPHUOHAIBHOIO Pa3BUTUS IO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MBY, «XPOMOCOMHBIE HAa0Opbl 4YEJIOBEKAa W IIUMIIAH3€», «l JTaBHbBIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTH HBOJIIOLIUN.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJTIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJIECHUU KU3HU (KPEA[MOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIAEHUA JKU3HU U €€ OnpoBepKeHHe onbITamu O.
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxaenue sxM3HU U aCTPOOUOJIOTHSI.

OcHoBHbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOJIONHSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BemecTB W3 Heopranuueckux. OmbeiTr C. Mumiepa u I'. IOpu.
OO6pazoBanue mnojduMepoB U3 MoHOMepoB. KoamepBatHas rtunotreza A. .
Onapuna, Tunore3a nepBuyHoro oynsona J[x. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUcropus 3emmm u Meronpl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHasT H  AOCOJIIOTHAS
reoXpOHOJIOTHS. [ €0OXpOHOIOrNUeCKas IKaia: 0HbL, 3Pbl, IEPUOBI, SIIOXH.



HavanpHble 53Tanbl OpraHMyecko »BomtoLMH. [losBIEHHE W HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. Bo3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKM KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOThI U 3YKapUOTHI.

[Tpoucxoxaenre sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. lIponcxokaeHnEe MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacrennii. Bpixox pacrenmii Ha cymy. llosBieHMEe CHOpPOBBIX pacTeHHU U
3aBoeBaHue uMU cymu. CemeHHble pacTeHus. [IpoHcxokieHHe LIBETKOBBIX
pacTEHUN.

OCHOBHBIE 3Tamnbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie Xop0BbI€ )XKUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuii u pentuinil. [IpoucxoxkneHne MICKOMUTAIOMUX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO3OW,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reoJIornyecknx mnpoueccoB. [losBIeHHE M pacUBET XapaKTEPHBIX OPTaHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUSI — KOJOTMYECKHUE KPU3HUCHI mpouuioro. IIpudnHbl u
CJIIECTBUSA MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM IKOJOTHYECKUN KPHU3HC, E€Tr0
ocobenHoctu. [Ipobiema coxpanenus omopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel kmaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnayutanuanu, JI. Ilacrep, . . Meunukos, A. W.
Omnapun, Ix. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YYEHHUIO CaMO3apoKIeHUs *Ku3HuW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBOMIOUMM»,  «[ €OXpOHOJIOrMYECKass  LIKaJIa»,
«HauanpHble 3Tanbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUsS dYKAPUOT
nyTéM cumoOnoreHeza», «Cucrema XUBOW TpHPOABD», «CTpoeHuEe BUPYCAY,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCINY,
«MHoroxkserounsle Boaopocim»y, «Mxw», «llanoporHukmu», «l orocemeHHbIe
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIX», «lIpocteiimme», «KumedHononocTHbiey,
«Ilmockue YepBU», «YneHucToHorue, «PEIOBI, «3eMHOBOIHBICY,



«IIpecmbikaronmecs», «IItuupy», «Mnekonurarommue», «Pa3BuTue KU3HU B
apXxeucKkou spey», «Pa3BuUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
MAJIE030UCKOM 3pey», «Pa3BUTHE )KU3HU B ME3030MCKOHU 3pe», «Pa3BUTHE )KU3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPay.

O6opynoBanue: repbapuu pPACTCHHWM pa3IWYHBIX OTHAEIOB, KOJUICKITMH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, 4Yy4della NTULl W 3BEpeEu,
KOJUICKIIUM OKAaMEHEJIOCTEH, TMOJIE3HBIX HCKOMAEMBIX, MYJBKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sadoparopHas padora «MopenupoBaHUME — ONIBITOB
Mumiepa—HOpu 1o u3y4eHuio abuOreHHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHOM aTMochepey.

JlaGoparopHasi padora «/3ydeHue W ONMCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas paGora «l3yueHue OCOOECHHOCTEH CTPOEHHUS pacTEeHUN
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Ye10BeKa — AaHTPOIIOIeHe3

Paznensl  3amaun aHTponosiorui. MeToapl aHTPOIOJIOTHH.

CraHoBJieHHE TPEACTABICHUN O MPOUCXOXKJICHHHM 4elIOBeKa. PemnruosHsie
BO33peHUsA. COBpEMEHHbBIC HAYUYHBIE TEOPUH.

CX0CcTBO 4enOBEKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA € JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHUeckue. OTauyus 4eaoBeKa OT KUBOTHBIX. [IpsIMOXOKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JIBrkymue cuiibl (hakTopbl) aHTPOIOreHe3a: OMOJIOTrHYeCcKre, COI[HaIbHbIC.
CooTHolIeHNEe OMOTOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJAWM aHTpOIOreHe3a. PaHHHWE YenoBEeKOOOpa3HbIe O00E3bSHBI
(IPOKOHCYJIbI) M paHHUE MOHTUBI — OOIIHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
J0/1eH. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJIEHUS OPYIHMM TpyAa. UenoBeKk NMpsIMOXOASIIMNA U HEPBBIA BBIXOJ JIIOJIEH
3a  npenenasl  Adpuku. YemoBek reimenbOeprckuii — - oOmMEA  MPeoK
HEAHJEPTATBLCKOTO YEJIOBEKA M YeJIOBEKA pasyMHOro. YenoBeK HeaHIEPTalbCKU
Kak BHJ JIIOJICH XOJOJHOTO KinmaTra. YemoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJOBEK, OCBOEHHE KOHTHMHEHTOB 3a Tpeaenamu Adpuku.
[TasleoreneTrka v nMajieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBbIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusMm. [lonmynsunoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQPexkT ocHoBaTeNs» B MOIMYJSIUSIX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bompmme pacel: eBporeouIHast
(eBpaszmiickasi),  aBCTpajo-HEeTpoujHas  (dPKBaTOpUalbHAs),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnunctBOo  dyenoBeuecknx — pac.  HayuHas  HECOCTOSITENBHOCTH  pacu3Ma.
[IpucnocoONeHHOCTh YENOBEKa K pa3HbIM YCJIOBHUSIM OKpYKAarOUIEH Cpeabl.
Bnusnue reorpaduueckoil cpeasl u  Apeida reHoB Ha Mopdonoruio U
(bU3HOIOTHIO YeTIOBEKA.

MexauciuuruinHapable  MeToAsl B ¢u3uueckoil  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  OBOJIOLUMOHHAS ~ AHTPOINOJOTHS W IMAJCOAHTPONOJIOTUS
YEJIOBEYECKUX MMONMYJSINMNA. bHOCONMANIBHBIE MCCIECIOBAHUS NPUPOABI YEIOBEKA.
HccnenoBanrie K03BOTIONMH OMOJIOTMYECKOTO U COIMAIBLHOTO B UEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPOMOJIOTHNY, «[ 0OJIOBHOM MO3T YEJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbD», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JlenncoBckuid yenoBek» «Heanaepranbubhy, « KpomMaHbOHIBIY,
«IIpenku yenoBeka», «ITanbl BOJIOLUHN YEIIOBEKA», «Packl yeoBeKkay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPENKOB dYeJNOBeKa, penpoaykiuu (dbororpaduu) KapTuH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOUCXOKICHHS UEeIOBEKa,
doTorpaduu HaxoI0K KCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJEINb
yeperna 4YeIOBeKa W uepena IIMMIIAH3€, MOJIENIb KUCTH YEJIOBEKAa U KHUCTH
HIMMITaH3€, MOJEJH TOpCca MPEIKOB YEIOBEKa.

JlabopaTtopuasi pabGora «lI3ydueHme o0COOCHHOCTEW CTPOCHHS CKeleTa
YEJI0BEKA, CBSA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTallkil YEIIOBEKay.

Tema 6. Jxkojorusas — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHBbIX CHCTEM C OKPY Karollei cpeaou

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amauu
9K0JIOTUHU. CBSI3b IKOJOTUU C IPYTUMHU HAYKAMM.



Metonbl 3kosoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
OpUpOAHbIE U JlabopaTopHble. MoOJEIMpOBaHUE B HSKOJOTUU. MOHUTOPHUHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBIIH.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. ODKOJOTHYECKOE
MHPOBO33pEHNE KaK OCHOBA CBA3E€M 4YenoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbI U SKOJOTHYECKON I'PAMOTHOCTH HACEJIECHUS.

JdeMoHCcTpaIMA

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxemul: «Pa3gensl 3KoaorHn», «MeToasl dKoIorHH», «CxeMa
MOHUTOPHUHIA OKPYKAIOLIEN CPEABDY.

JlabopaTtopHas padora «3yuyenue METO0B HKOJIOTHYECKUX
HCCIIEIOBAHUIN.

Tema 7. Opranusmsl U cpea O0MTAHUSA

Okozoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX AericTtBusd. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH JIEeHUCTBUS 3Kojorudeckux (axropos. [IpaBuino munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. ODBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak sKojorudeckuit (axrtop. JleicTBue
pPa3HBIX YYACTKOB COJIHEYHOI'O CIEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pPacCTeHHMII M JKMBOTHBIX II0 OTHOWICHHIO K cBeTy. CHrHaJbHas poOJIb CBETA.
doTOnEepUOaU3M.

Temneparypa kak oskonorumdyeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [ToMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
NoJAJIep )KaHUI0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIIEHHUIO K
Boje. [Ipucnoco6nenrs KUBOTHBIX K HU3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3IYyILHAs, MOYBEHHAs,
ryOMHHAsT  TOMAMOYBEHHAs, BHYTpHUOpraHU3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrnocoOneHuss OpraHu3sMoB K
JKW3HU B Pa3HbIX Cpeaax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauunbie puTMbl. [IpuCocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opranuzMoB. [loHsiTue 0 JKM3HEHHON (Qopme.
JKuznennbie pOpMbI pacTeHU: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a *KU3HH.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHICTBUU:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMNO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MYTyaln3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3aUMoOJIeUCTBUS  (Tomuueckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOACHCTBUN JUJIsi CYIIECTBOBaHUS OpPraHU3MOB B cCpelie
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmupt 1 cxeMmbl: «OKosnoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIHI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MoBy», «buosioruyeckre pUTMBDY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHblIE  (OPMBI  KHUBOTHBIXY,
«9KocucTEMa MHUPOKOIMCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOrO Jecay, «Llenu
NUTaHUs», «XunHudectBoy, «llapasutuzmy», «Koukypenuus», «CumoOuosy,
«KoMMeHcanuzm.

O6opynoBanue: repOapud pacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOMUBBIX,
TEHEJNIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHU, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, TepOapru U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAacTEHUM, dydesia NTULl U 3Bepeld, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpopuraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJIEKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpelax,
repOapu U KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAAIOIIUX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXKM3HM, Trepbapuu u
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (OpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIKX B PA3JIMYHBIX OMOTUUECKUX B3aUMOJEHCTBUSIX.

JlabopaTtopuasi padora «BpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuasi padora «BbisiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. Dko010rusi BUA0OB U MOMYJIANMIA

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [Tomymsiiuss Kak
Oouonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTEW OMOoJIOrMK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisuuid. OCHOBHBIE TOKa3aTead NOMYJSILUUA: YHUCIEHHOCTb, IIOTHOCTb,



BO3pACTHasi M TMOJIOBAasl CTPYKTypa, PpPOKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIHH.
JluHaMuKa MmOmyJsiuu U €€ peryisinus. buoTHdyeckuii MOTeHLHMA MOMYJISLUH.
MonenvupoBaHue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILIUY.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKojOrMyeckoil Huile Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosiormyeckon HumM Jx.M. XatumHcona. Pa3zMmepsl skosiormdeckomn
Huiy. [loTeHnnanbHas U peanTn30BaHHAs HUILIN.

Bua kak cucrema mnomynsuuid. Apeansl BUIOB. BUAbl M HX >KU3HEHHBIC
CTpaTETruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHUS W MUTPalMil >KUBOTHBIX. buosorndeckue
WHBA3UH YyKEPOJIHBIX BUIOB.

JlemoHcTpanuu

[Toptper: Ix. 1. XaTunHCOH.

Tabmuubl W cxembl: «DKOJOTHYECKUE XapAKTEPUCTHKU MOMYJSALHANY,
«IIpocTpaHcTBeHHass  CTpyKTypa mnomyjsiuum», «Bo3pacTHble  mupaMuibl
nonyiasauun», «CKOpOCTh  3acelieHHs IOBEPXHOCTH 3€MJIM  PAa3IM4YHBIMU
opraHuzMamn», «Mojeib 3kosiorndeckor Humu k. M. XaTunHcoHay.

ObopynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnass pabora  «IIpucnocoOneHuss ceMssH pacTeHUH K
PACCEIICHUIOY.

Tema 9. Jkosnorust coodmecTB. IKOTOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHM3MaMH B OHOLIEHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckwe menu u cetu. AOHMOTHUECKHE OJOKH
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIECTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud  dKOCUCTEMBl. buomacca W mpomykuus.
DKOJOrM4ecKHre MUpaMuIbl YUCEN, OMOMACChl U SJHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dunykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Ccykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCMM W HMX MPUYUHBI. AHTPONOre€HHbIE BO3JAEHCTBUS Ha
cykneccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYNBOCTH COOOIECTB.



[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKocUcmembvl Mopeu U
o0Keanos. Ixocucmemvl MYHOp, 1€C08, Cmenel, nyCmbiHb.

AHTPONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATpOLEeH03. Pazmuuus
MEXy aHTPOIIOTEHHBIMH U PUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctempl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMUMBOCTh OPTraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030€licmeust  30a2pA3HeHUll  PA3HbIX munoe Ha
cyOOp2aHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUs.
MeTom00THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u cxeMbl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jecay, «DyHKIIMOHAIbHbBIE
IPYIIbl OPTAaHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«Ilenu nutanus (macTOUIIHAS, NETPUTHASN)», « IKOJIOTUUYECKAsT TUPaAMUJIA YUCEI,
«JKonoruyeckas nupamua OMOMacChly), «IKOJOTHUYEcKas MUpaMuia SHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHe Jieca mocie
noxapa», «9KoCUCTeMa 03€epa», «ArporeHo3», «KpyroBopoT BEMIECTB M MOTOK
OHEPTUU B arporeHo3ey, «[Ipumepsr ypOosKkocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIETh
KOCUCTEMBI.

IIpakTuyeckas padora «3ydenne u onucanne ypOo03KOCUCTEMBD».

JlabopaTtopuasi padora «lM3ydeHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHsl B TUIIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM UJIM TOHMEHHBIN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «DKCKYpCHUsl B arpo’KOCHCTEMY (HA IMOJe WIA B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — oOmennanerapHas 000ji04ka 3€MIJIM, TJI€ CYIIECTBYET WIH
CylIecTBOBaJIa KW3Hb. PazButue nmpenacrasienuii o 6nochepe B Tpyaax 3. 3iocca.



VYuenue B. U. BepHanckoro o 6uochepe. Obnactu 6uocdeps! u e€ cocran. Kupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rI106anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BCIIECTB U OMOTCOXMMHUYECKHE ITUKIIBI (YIiIiepoaa, a30Ta). PUTMUYHOCTE SIBICHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIC JIeca, CMEIIaHHBIC ¥ IMMPOKOJIMCTBEHHBIC JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhS. KimmMar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMANa U
onocdepHbIX PYHKITUH.

JleMoHCTpanun

[Toptpetsl: B. U. Bepranckui, 3. 3rocc.

Tabmuubr u cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yriepona B mpupojae», «KpyroBopoT kwuciopoga B MpUpOJIe»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBbI cymny, «Kinmarnueckue
nosica 3emnm», «Tynapay», «Taura», «Cmemannsiil jgec», «InpokonmncTBEHHbIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponmnueckuit gec.

O6opynoBaHue: repOapun pacTEHUN pa3HbIX OMOMOB, KOJIJICKIIMH >KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xal0IIas cpeaa

OKOJIOTUYECKHE KPU3UCBI M WX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BoO3AYIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne Kimmara.

AHTpOIIOT€HHOE BO3JICICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
PaCTUTEBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TMPUHIIUAIBI OXPaHbI MPHUPOJIBHL.
Kpacabsie kHuru. Oco0o oxpansemblie npupoanbie Ttepputopun (OOIIT).
borannueckue cajpl 1 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIBI YCTONYHBOTO PA3BUTHs YEJIOBEUECTBA U TPUPOJIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHUE M COXPAHEHHE  OHMOJIOTHYECKOTO
pasHooOpasust 3emud. OOIME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3BuTHe METOJOB MOHUTOPHUHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie uccre008anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusarowjue O00CmMyn K
ungopmayuu no  cocmoaHul0 OMOENbHLIX U008 U dKkocucmem. (OCHOBbI



9Kopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDPENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdeMoHCTpaMuK

Tabmumpt  w cxeMbl:  «3arpsi3HeHHEe  atMocdepb»,  «3arps3HeHHe
ruapocdeprd», «3arps3HeHue 1nouBbl», «llapHukKoBbI 3hdexT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOIENN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oxXpaHsSEMbIX pacCTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuu, KpacHol KHATH pernoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yslbTaTaM OCBOCHUS
OOyJarOIIMMHUCST TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NMUHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKON MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU  yCTAHOBKAMHU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpPagoOCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B EJIUHCTBE Y4YEOHOW M BOCHHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTH3Ma U
YBOKEHUS K 3aKOHY U MPABOIOPSIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpeamera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O00IIecTBa, pacUIupeHHe >KU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIHLHOUN JESITEIHLHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMN 00YYaIOMErocss Kak akTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTHTYLMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JI€SATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PENICHUHM YYEOHBIX M IMMO3HABATENIbHBIX 3a/a4, BBIMOJHEHUH
OMOJIOTHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYWUTHIBaTh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUSAMH, KYJIbTYPHBIMHA LIEHHOCTSIMU U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IPU OOCYXJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,;

FOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAECSATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaXxJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunol, ropaoctu 3a CBOM Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIECIUIO U MaMIATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/IC;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAaHOBJICHHE H
pa3BuUTHE OWOJOTUM, TMOHMUMAHUSI 3HAYCHHS OWOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexKIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIlMI0 M TNPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIUYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENISIM, CO3JJAaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIFOYAs ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAIBHOTO BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIMOHAJILHOTO 0JIaronoJIyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHIATHH U OT/AbIXa, peryspHas ¢uznueckas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3I0POBBIO;

MOHMMAaHWE I1EHHOCTU TMPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINUX 3/JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JNIESITENIBHOCTH TEXHOJOTMYECKOW W COLMAIBHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHLHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATIBHON NEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIIEHUE YPOBHS HKOJOTHMYECKON KYyJIbTYpbl: MPUOOPETECHUE OMBITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHE TJI00aTBHOTO XapaKTepa JKOJIOTHUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MMpUOOpETaeMble NpPU HU3YYEHUU OUOIOTUU
3HAHUS W YyMEHUsI TpPU pelieHuu NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIIOIb30BaHUEM  (COONIOACHUE  TPAaBWJI  TIOBEACHHS B MPHUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JEUCTBUK, NPUHOCAIIMX BpPEH  OKPYKAIOUIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KME PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMAIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JIEATEIHHOCTH SKOJIOTHUECKON
HaIPaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEpPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYphl KakK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

MOHUMAaHUE Ccrnenu@uKku OUOJIOTUM KaK HayKd, OCO3HAaHUsA €€ pOJu B
(OpMHpPOBaHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JJaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKaloleM MHpE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUMM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pEUIeHHH NpodieM
COXPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedeHrss HOBOTO YpPOBHSI Pa3BUTUS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIXO/A U3 III00ATBHBIX YKOJIOTHYECKUX MPOOIieM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  pallMOHAJIbHOMY
WCTIOJIb30BAaHUIO TMPHUPOIHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TOJYYCHHUH OWONOTMYECKUX 3HAHUH B MEJIX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHMS, UCTIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJy4YyaeMble 3HAHUS [UJIs aHaiu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30OBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUU MO OMOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKIIIOYAIOT: 3HA4YMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIICHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
IEJIOCTHOCTh HAy4yHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, YHEPrusi, SABJICHHE, MPOIECC,
CUCTEMA, HAY4YHbI (paKT, NPUHLMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJEIOBAHUE,  HAOMIOJEHHE, HM3MEpPEHUE, OSKCIEPUMEHT W  JpYrue);
yHUBEpCalbHble Yy4eOHbIE JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOW KOMIIETEHIIMU OOyYarouuxcs; CIOCOOHOCTh
00yJaroIuxcs MCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKAE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JICUCTBUS B
MO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOydaromerocss OyayT cpopMUpOBaHbI IO3HABATEJIbHbBIC
yYHUBEpCaIbHBIC YIeOHBIE ACHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEUCTBUS, PETYJISATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITEIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEHUCTBUSIMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cUHTE3a, CpaBHEHMS, KiTacCU(UKAIIUK, 000OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENTbLHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBsI3€H M OTHOIIEHUH B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELICHHs HPOOJEMBbl C YYETOM aHaIU3a UMEIOIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUM JACATEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBHUSX  PEAbHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE IeHCTBHUS:

BJIa/IETh HaBbIKaMU y4e€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIbHOCTH,
HaBbIKAMHU  pa3pellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 110 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpPa3OBaHHUI0O M TMPUMEHEHUI0 B Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILUJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaILHSIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYEHHbIE B XOJE PELICHHsS 3aJa4d pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh IEJICHAIIPABICHHBIM MOUCK TMEpeHOca CPEeICTB U CIOCOOOB
JEeNUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yMETh IEPEHOCUTh 3HAaHHS B IMO3HABATEJIBHYIO M MPAKTHUECKYIO0 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, NpEJiaraTb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIUK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH



MH(GOPMAILMIO Pa3IMYHbIX BUIOB U (POPM IPENCTaBICHUSI, KPUTUUECKH OLIEHUBAThH
€€ IOCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATh Pa3IMYHbIE METOMABI IPU MOUCKE U
otbope Omosornyeckoil mHpoOpMaluu, HEOOXOIUMOU IS BBIMOIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIOJIb30BaHUS HH(POPMAMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOT'O MCIIOJIb30BaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMPEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAyyHBIM $A3BIK B KayecTBE CpeAcTBa MNpu paboTe ¢
OMOJOrMyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHE 3HAKU W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HABbIKAMU  pacloO3HaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaseHue YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM JIMCKYCCHUU MO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBINOJHEHUS MpejjiaraeMon
3aJlayd, YUUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3ULMNA APYIMX yYaCTHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEICTBAa OOLICHHS, MOHMMAaTh 3HAuYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUN y4eOHOH 3aauH;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEWCTBHM C y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh LEJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ JIOCTMKECHHIO: COCTaBJIATh IUIAH JEHCTBUM,
pacnpeienarTb pojau ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001t pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUAA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUITMATUBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHUSIX M MOCTYINKAax MO OTHOLICHHIO K JKHUBOHU MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3a/laul B 00pa30BaTElbHOM
JEATEIIbHOCTH U )KM3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JieN1aTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD
32 pEIICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

COCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX peE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeQIEKCUU IJI OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OLIEHUWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HUX
CHU)KEHMUIO;



IIPUHUMAaTh MOTHUBBI W apryMEHTBl APYIMX IIPUM AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJIEPXKAHHUS Y4eOHOro mMpeaMera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIEUYCHHE
npopunpHOro  oOyueHust  oOydaronuxcss  Ouojmornu. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTHN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHHIO, UHTEPIPETALMN U TPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 1O
rojam U3y4eHus.

[IpeameTHBIC PEe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjlacce NOKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIIeHHH TpobJieM  paluoOHaIBHOTO
MPUPOOTIOIH30BAHUS, O BKJIaJIE POCCUICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOroOOpa3usi M MPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(eaHOOOpa3usi MOTOMKOB IEPBOrO TMOKOJICHHS, PACIICIUICHHS, YUCTOTHl T'aMer,
HE3aBUCUMOTO HacieaoBaHus [. MeHnaensa, TOMOJOTHYECKUX pPAJIOB B
HACJICICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO TO3HAHMS, HCIOJb3YEeMbIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOJIIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHNIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJTHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKa, CTPOCHHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJOBEKA, IIPOIIECCOB JKU3HEACSITEIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PAcCTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYECKUX
MIPOIIECCOB: OOMEHa BelecTB (MeTa00IM3M), MPEBPAIICHUS YHEPTUH, OPOKCHUS,
aBTOTPO(PHOTO U TreTepOoTPOPHOrO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeW03a, TaMEeTOTeHe3a, IMOpUOreHe3a, NOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3UCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXKIy OpraHOMJAaMH KIETKH U HX
GYyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX (QYHKUUSIMH, MEXIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKTYy CHCTEMaMH OPTaHOB M WX (PYHKIUSAMH, MEXKIY 3TalmamMu
oOMEHa BEIIECTB, dTaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
sTanaMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTUIOM, (DEHOTUIIOM H
dbakTopamu cpesibl OOUTaHUS;

YMEHUE BBISBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHUCTEM, B TOM UYHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTyYMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsl JOKAa3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATHIYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOIOTHYECKUMH TIPOIECCAMU U SBIICHUSMH, JISTIaTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh HX OSKCHECPUMEHTAIBHBIMU
cpenctBamu, GOpMYIHpPYs I1eJb HCCIEIOBAHUS, aHATU3UPOBATH TMOIYUYCHHBIC
PE3YNBTATHI U JICNIaTh BHIBOIBL;

YMEHUE Y4YacTBOBAaTh B Yy4E€OHO-UCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTABIIATh  TOJYYCHHBIC  PE3yJbTaThl HAa  yYEHHYECKHX
KOH(DepeHIusx;

YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
oOylactu ounoJioruu u M€ IULINHBI (KJTOHUpOBaHUE, HCKYCCTBEHHOE
OIUTOIOTBOPCHME, HAIMPABICHHOS M3MCHCHHE I'€HOMa M CO3JIaHWE TPaHCTCHHBIX
OpraHu3MOB);



YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayuiell mpodeccuoHalIbHON
JEATEIbHOCTH B 00JacTH OUOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiAyOJIsTh MO3HABATEIbHBIM
WHTEpEC, HAIIPABJIEHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOILIEH Ipodeccuu u
OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIUsX CPETHETO
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh 3HAHUA O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npo0OjieM 4YeloBeYecTBa, a TaKXKe B PEIIEHUH BOIPOCOB PALMOHAIBHOIO
IPUPOAOIIOIb30BaHUS, U B ()OPMUPOBAHUM LIEHHOCTHOIO OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJOIMYECKHUX 3HAHMUW, KOTOpas BKIOYAeT
ONpe/ieNieHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralomMX OHOJIOTHMYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUECKUE TEOpUU
(aBomonronHas teopust Y. JlapBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsX U HampaBieHusx sBoitonuu, B.W. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus k. Xapau u B. BaiinGepra,
3apojsieBoro cxonacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

yMEHUE  BJaJ€Th  OCHOBHBIMH  METOJaMU  HAYyYHOTO  TO3HAHUS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00OBEKTOB U HKOCUCTEM
(omucanue, u3MepeHue, HaOII0JeHUE, SKCIEPUMEHT), CIOCOO0aMU BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOr€OLIEHO30B,
PKOCUCTEM H Omochepbl, CTAOMIM3UPYIOMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJUTONaTPUYECKOTrO " CUMITaTPUYECKOTO
BUJI000pa30BaHuUs, BAUSHUS ABMOKYIIUX CUJI SBOJIOLMU HA T€HO(POH I OIS,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HaIllpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY IpOLECCAMU HBOJIIOLUH,
JBIDKYIIMMHU CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISABIATH  OTJIMUMTEIbHBIC  TPH3HAKH  KUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOWTaHus, aOMOTHYECKUX M OMOTHYECKHUX



KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOILECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CpPebl OOUTAHUSA, €AUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI M YETIOBEUYECTBA;

YMEHHE peniaTh OMOJIOTMYECKUE 3a/1a4H, BBISBISATH MPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OUOJIOTMYECKUMU MIPOIECCAaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHHE BBINOIHATH JIA0OpAaTOPHBIE M IPAKTHUECKHE padOThl, COOIIOAATH
npaBuiia npu pabote ¢ ydeOHbIM U JabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpeacTBamMu, (GOpMyIupys Leidb HCCIEJOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3yJIbTaThl U JENIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHoJoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HA  YYECHHYECKHX
KOH(epeHUusIX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEJIOBEKa
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCJIEACTBUSAX U CHOCO0AX MpedoTBpallCHUs
rJ100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHabHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEJIbCKOIO XO3sIMCTBa, MUIIEBON
IPOMBIIIJIEHHOCTH, YIUIyOJIATh I103HABAaTEIbHBIM MHTEpEC, HANpaBICHHbIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHUsl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO H
BBICIIIETO0 00Opa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabnbie  IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 buonorns kak Hayka https://m.edsoo0.ru/7f41c292
2 JKuBble CCTEMBI U X H3yYCHHE
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKINH KICTKH 8
6 OOMeH BellecTB U peBpallleHue YHEPTHH B 9 1
KJIETKE
7 Hacnencreennas nnpopmanus u 9 05
peanu3anus e€ B KJIeTKe
8 JKHu3HEeHHBIN UK KIETKA 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTrnka — HayKa 0 HACIEICTBEHHOCTH U ) 05
W3MEHYNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'enernka uenoseka 3 0.5
15 Cenexuus OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTHYECKast OMOJIOTHS 4
17 PeszepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KoanyectBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne ni/m Kourpoubnbie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 3apox/IeHUe U Pa3BUTHE SBOIOIIMOHHBIX 4
MPEJICTaBICHUIA B OMOJIOTHI
2 Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
[IpoucxoxaeHne 1 pa3BUTHE KU3HA HA
4 p A p 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHSA — HayKa O B3aUMOOTHOIIICHUSIX
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranu3msl 1 cpesja 0OUTaHUs 1.5
DKOJIOTUSl BUJIOB U MOIYISUN 0.5
DKoJorusi cood1ecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa
11 YenoBek u OKpyKarolas cpena
12 PesepBHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoabupie  IMpaxruyeckue fll3y'{eﬂnﬂ :)Iﬁlt)bal;OBaTeﬂbele
padoThI padoThI pecypes:
1 buonorus kak KOMIUIEKCHAsI HayKa U Kak 1
4acTh COBPEMEHHOI'0 00I1IeCTBa
JKuBbIe cHCTEMBI M X CBOWCTBA 1
YpoBHEBas OpraHu3anys )KUBbIX CUCTEM
4 Wcropust OTKPBITUS U U3YUEHUSI KIIETKH. 1
Knerounas teopus
Mertozabl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas padora
5 «M3y4yeHre METOI0B KJIETOYHOU OMOJIOTHH 1 05
(xpomaTorpadus, aekTpodopes, '
muddepeHIanbHOe HEHTPUPYTHPOBAHHUE,
[TLIP)»
6 XUMHUYECKUI COCTAB KIETKH 1
7 MuHepanbHble BeLIeCTBa KIETKH, UX 1
Ouonoruyeckas poib
Opranuyeckue BeIecTBa KJIETKH — OeJIKH.
8 JlaGopaTtopHas pabota «O0Hapyx)eHne 1 05
OEJIKOB € IOMONIBI0 KAYECTBEHHBIX '
peakuuii»
9 CsaoiicTBa, Kinaccuduxanys 1 GyHKuun 1

0O€eJIKOB




OpFaHI/I‘{eCKI/Ie BCIICCTBA KIICTKHU —

10
YIIIEBOJIbI

1 Opranuyeckue BellecTBa KIeTKH —

JUIA B
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaboparopHas pabota «lccrnenoBanue 05
HYKJIEMHOBBIX KHCJIOT, BBIJCJIIEHHBIX U3
KJIETOK Pa3JIMYHBbIX OPraHU3MOB»

13 Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpupocdarsr (HTD)

14 CexBenupoanue JIHK. Metoapl
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTto/1bl CTPYKTYPHOM OMONIOTHH

16 Tuns! knetok. [IpokaproTnueckas KieTka
CtpoeHne 2yKapuOTUUYECKOM KIIETKH.

17 [TpakTuyeckas pabdora «/3ydyeHue cBoicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepxXHOCTHBIN amnmapar KJIeTKH
OnHOoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [TpakTtuyeckas pabdora «M3ydenue 05
JIBUKEHUSI LIUTOTIa3Mbl B PACTUTENbHBIX
KJIETKax»

[TosnyaBTOHOMHBIE OpraHON/BI KJIETKHU:

20 MHUTOXOH/IPHH, TIacTUIbL. JIabopaTopHas 05
pabota «VccrnenoBanue miaasmMoiansa u '
JETUIa3MOJIN3a B PACTUTENBHBIX KIIETKaX»

21 HememOpanHbIe OpraHou/ bl KJIETKH

22 Crtpoenue u GyHKIHHA sIpa




23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJIETOK Pa3InYHbIX
OpPTraHU3MOB»

ACCUMUISINS U TUCCUMUIIALINSA — JBE
CTOpOHBI MeTabomu3Ma. Turbl oOMeHa
BemecTB. JlabopaTopnas pabora
«M3y4eHne KaTaIuTHYECKON aKTUBHOCTH
(depMeHTOB (Ha IpuMepe aMHIIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIN XapaKTep peakuii
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «M3y4yenue pepMEeHTaTUBHOTO
paclieruieHus NepOKCHa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)

0.5

26
27

benku-akTuBaTOpH! ¥ OEIKU-UHTUOUTOPHI

ABTOTpOGHBIN TUIT OOMEHa BEIIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHeE MTPoLIeccOoB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHa3poOHBIC OpraHnu3Mbl. Bubl OpokeHusI.

JlaGopaTtopHast pabota «CpaBHEHHE
MIPOIIECCOB OPOKEHUS U JTBIXAHUS

31

32

AspoOHBIE OpraHU3MBI. DTarbl
SHEPTreTHYECKOro oOMeHa

OHeprusi MeMOpPaHHOT'O TPaIUeHTa
npoToHoB. Cunte3 AT®: pabota




npoToHHON AT®-cuHTa3bI

33 Peakuum MaTpuyHOTO CHHTE3a
34 Tpanckpunius — marpuuabiii cuaTe3 PHK
35 Tpancismus u e€ sTarmbl
36 KomupoBanue amuHokucnoT. Poib
pubocom B OnocuHTe3e Oenka
37 Opranu3zaiys reHoMa y mpoKapuor u
JyKapuoT
38 MoutekysipHbIE MEXaHU3MbI SKCIIPECCHH
TCHOB Y 3YKapHoT
Bupycbl — BHEKIETOUHBIC ()OPMBI KU3HH U
39 oOnuratHele napasuThl. [IpakTnueckas 0.5
pabota «Co3iaHue MOJenu BUPyCca»
40 BupycHble 3a0601eBaHus UyeIoBeKa,
JKUBOTHBIX, PACTCHUN
41 HanorexHomornu B OMOJIOrMY U MEIUIIMHE
42 JKu3HeHHBIN MK KIETKH
43 Matpuunsnii cuntes JTHK
Xpomocomsl. JIaboparopHast pabora
44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIperapaTax»
45 JleneHue KJIETKM — MHTO3
Tunsl kneTok. KapruoknHe3 U HUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpemnapaTax)»
47 Perynsiuus »KU3HEHHOTO LIMKJIA KIIETOK




48

OpFaHI/I3M KakK €I1MHOC LICJI0OC

Tkanu pacrenuii. Jlaboparopuas pabora

49 . . 0.5
«3yueHne TKaHel pacTeHU»
TKaHM )XMBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3ydeHnue TkaHeh 0.5
YKHBOTHBIX»
Opransl. Cucremsl opranos. JlabopatopHast

o1 pabora «M3ydyeHue opraHoB LIBETKOBOI'O 0.5
pacTeHus

52 Ornopa Tena opraHu3MoB

53 JIBI>KeHNE OpraHn3MOB

54 [TutaHue opraHu3MoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenpHas cucTeMa 4elloBeKa

56 JIpIxaHne opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YyesoBeKa

58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB

59 KpoBeHocHas cucTtemMa mo3BOHOUHBIX
KUBOTHBIX U YeJIOBEKa

60 Brienenne y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cucTema ueioBeka

63 PaznipakumMocTh U perymsiuus y
OpPraHu3MOB

64 I'ymopanbHas perynsuus 1 )HJOKPHHHAS

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65
66

@DopMBbl pa3MHOKEHHUSI OPTaHU3MOB

[TonmoBoe pa3zmMHOKEHUE

67

68

69

Metiio3

I"ameTorenes. OOpa3oBaHKE U Pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

0.5

70

71

72

3akajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

Poct u pazButne XKMBOTHBIX.
JlaGoparopHas pabota «BbisBieHue
IIPU3HAKOB CXOJCTBA 3apOAbILICH
ITO3BOHOYHBIX )KMBOTHBIX»
PasMHOXeHUE U pa3BUTHE PACTCHUM.

JlaboparopHas paboTa «CTpoeHHE OPraHOB
Pa3MHOKEHHUS BBICIIUX PACTEHUI

0.5

0.5

73

HCTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHU KAaK HAYKH

74

75

OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.
JlaGopaTtopHast paborta «JIpo3zodmiia kak
00BEKT TEHETUYECKUX UCCIIEIOBAHNI)Y

3aKOHOMEPHOCTH HACJIET0BAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas padbota
"N3ydyeHue pe3yabpTaToB MOHOTHOPUTHOTO
CKpeIIUBaHUs Y 1p030(HIbl"

0.5

0.5




I_II/ITOHOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

76 1
CKpEIIUBAHUS
77 Ananuzupyroiiee ckpenppanue. Hemonnoe 1
JOMHHHUPOBaHHE
JluruOpuiHoe cKpenuBaHue.
78 [IpakTuyeckas padora «3yueHue 1 05
PE3yJIbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS '
y Ip030(HUITBI»
79 Luromornyeckrue OCHOBBI JUTHUOPHIHOTO 1
CKpEIIUBAHUS
80 CuernieHHOE HaclieIoBaHUE MTPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIECTBEHHOCTH 1
82 ['eneruka mona 1
83 I'eHOTHT Kak [EIOCTHAS CHCTEMA 1
84 ['eHeTHYeCKUIl KOHTPOIb PA3BUTHS 1
PACTCHHIA, )KUBOTHBIX U YEJIOBEKA
85 N3MeHUYHnBOCTH ITPU3HAKOB. Buibl 1
U3MEHYUBOCTH
86 MomudukaroHHast ©3MEHINBOCTh 1
BapuanuonHslit paa v BapualimoHHAs
kpuBast. JlaboparopHas paboTa
87 «MccnenoBanne 3aKOHOMEPHOCTEH 1 05
MO T (DUKAITMOHHOW N3MEHUYUBOCTH. '
[TocTpoenne BapralMOHHOTO pAIa U
BApUALIMOHHON KPUBOII»
88 I'enoTunmveckast U3MEHUYUBOCTb. 1
KoMOnHaTHBHAS N3MEHUHUBOCTH
89 MyTanuoHHasi U3SMEHYUBOCTb. 1 0.5




90

[TpakTrueckas pabora «MyTarnuu y
Tpo30(huiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMCpHOCTI/I MYTallMOHHOI'O ITpo1mecca.
ONUIreHeTHKA ¥ SIIMTCHOMHUKA

91

I'enernka yenoseka. [IpakTuueckas pabora
«CocTaBiieHUe U aHATN3 POJIOCIOBHOI»

0.5

92

93

MeToapl MEIUIIMHCKON T€HETUKHT

3HaueHME MeHHHHHCKOﬁ I'CHCTUKHU B
NpCaAOTBPAlICHHUHA U JICHCHUU I'CHCTHYCCKUX
3a00J1€BaHNH YeIOBEKa

94

OCHOBHBIE ITOHITUI CCJICKIINU.
JlabGopaTtopHas paborta «3yyeHue copToB
KYJBTYPHBIX PACTEHHUH U TIOPO JOMAIITHUX
YKUBOTHBIX)

0.5

95

MeTto/1b1 ceeKIMOHHOM paboThI.
JlaGopaTtopHast pabota «M3yueHue MeTo10B
CEJIEKIIUU PACTCHUIN»

0.5

96

97

98

JlocTKeHMs CeNeKIIMU PacTeHUN 1
#KUBOTHBIX. [IpakTiueckas padbora
«IIpuBuBKa pacTeHHI»

CoxpaHeHue, U3y4YeHUE U UCTIONb30BAHUE
TEHETUYECKUX PECYPCOB
buotexHoiorus Kak Hayka u 0Tpacib

MMPONU3BOJACTBA. HpaKTI/I‘-ICCKaSI pa60Ta
((I/I3y‘{eHI/IC 00BEKTOB OMOTEXHOJIOTHI)

0.5

99

OCHOBHBIC HANPABJICHUS CHHTETHYCCKOM
OMOJIOTUH




100 XpOMOCOMHAsI ¥ TeHHas WH)KEHEPUS 1
101 MeaunuHcKue OMOTEXHOJIOTHU 1
PesepBHbiii ypok. [ToBTOpeHue,
102 y 1
0000111eHNEe, CUCTEMATH3AIHAS 3HAHUI
OBILEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHBIE
Ne ara udposbie
n/n Tema ypoxa Bcero Kontpoarmpie  Mpaxrueckue fll3y‘lel-ll/lﬂ :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypenI
1 OpomonnonHas teopus Y. Jlapsuna 1
5 JIBIOKYIIME CHIIBI 3BOJIFOLIMU BUI0B 110 Y. 1
HapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM 1
U UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
IBOJIIOLIMU
5 OTansl 3BOJIIOLIMOHHOTO NPoLiecca: 1
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
5 [Tonmynsius — snemMeHTapHas €AMHULIA 1
IBOJIIOLIMH
3aK0H reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIIeHIE U3MEHYMBOCTH Y '
0co0el OHOT'O BHAA)
8 DnemeHTapHbIe (PaKTOPHI IBOJIOLUN 1
9 OS¢ ekt ocnoBarenst. dpdexr 1
OyTBUIOYHOT'O TOPJIBIIIKA
10 Murpanuu. N30 nomyIsiui: 1
reorpaduyeckas, OnoJorundecKas
11 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN 1

(hakTop IBONOIHH




12

13

14

15

[TonoBoii oT60Op

[TprucnocoOaeHHOCTh OPraHU3MOB KaK
pe3yabTaT MHUKPOABOJIFOIIHH.
JlaGopaTtopHas paborta «3yueHue
apoMop(}030B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX)»

[Tpumepsl pUCTIOCOOICHUH Y OpraHU3MOB:

MopdoJioruueckue, GU3noIornIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
JlaGopaTopHas padora «IIpucnocobienus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
11e1eco000Pa3HOCTh)

Bun, ero kputepuu u CTpyKTypa.

JlaboparopHas pabora «CpaBHEHHE BUIOB
110 MOP(OJIOTHYECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yabTar
MUKPOIBOIIOIIH

CBs3b MUKPO3BOJIFOIHUU U SITUACMHUOJIOTUN

19

20

21

Makpossontonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIIOIIUN

buoreorpaduyeckue MeToabl U3ydeHUs
HBOJIIOLIH
OMOpPHOIOrHYeCcKHEe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH

22

MonekynsapHO-TeHETUYECKHUE,
OMOXMMHUYECKHE U MATEMAaTHIECKUE




MCTOABI U3YYCHUS 3BOJIIOIUN

23 OO01m11e 3aKOHOMEPHOCTH IBOJIOIUH

24 AnantuBHas paguanus. HepaBHOMepHOCTh
TEMITOB 3BOJIOIIUU

o5 HayuHnble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emJie

26 JloHay4YHBIC MTPEACTABICHUS O 3aPOXKICHUH
KU3HU

97 OcHOBHBIE 3Tallbl HEOPraHUIECKON
IBOJTIOIIAH

28 ['unoTtessl 3apoXKACHUS KU3HA
HcTopust 3eMiu 1 METOMIBI €€ N3YUCHHS.

29 Jlaboparopuas padota «3y4ueHue u 0
OIMCAaHNE UCKOTAEMBIX OCTATKOB JIPCBHUX &
OpPraHU3MOB»

30 HauansHele 3Tars! opraHn4eckon
IBOJTIOIIAH

31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaITbl BOTFOITUN

39 pacturensHOro Mupa. [IpakTudeckas 0
pabota «3ydenue ocobeHHOCTEH &
CTPOCHHS PACTCHHI Pa3HBIX OTIEIOB)»

33 OCHOBHBIE 3TaITbl SBOJIOIIUHU JKHBOTHOTO
MUpa
DBONIOIUS )KUBOTHBIX. [IpakTuyeckas

34 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHMS TTO3BOHOYHBIX KHBOTHBIX)

35 Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 KPHU3HCHI MPOILIOrO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €TI0
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHu4eckoro
MPOLILIOTO

39 OCHOBHBIE CHCTEMAaTUICCKUE TPYIIIIBI
OpraHHU3MOB

40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKe

41 Pa3BuTHe npeacraBieHuii o
MIPOUCXOXKACHUN YeIIOBEKa
MecTto yenoBeka B CUCTEME
opraHuyeckoro mupa. JlabopatopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOCHHSI CKEJIeTa YeJI0BeKa, CBSI3aHHBIX C
MPSIMOXOKICHHEM»

43 JIBYOKYIIIME CUITBI aHTPOTIOTEHE3a

44 CooTHo1IeHre OMOJIOTHYECKUX U
COLIMAJILHBIX (h)aKTOPOB B AaHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [TaneoreHeTrka U majeOreHOMHUKA

47 DBOJIOIHUS COBPEMEHHOTO YeJIOBEKa
Yenoeueckue packl. [IpakTnyeckas

48 pabota «3ydeHune I3KOITOrHIeCKux 0.5
ajanTaruil 4eJIoBeKa

49 MeXIUCIUTITMHAPHBIE METOTBI

AQHTPOIIOJIOTUU




50 3apoXxaeHUE U pa3BUTHE YKOJIOTHU 1
Metonst skonorun. JlabopaTtopHas pabora

51 «M3ydeHne METOI0B IKOJIOTHIECKUX 1 0.5
HUCCIIEIOBAHUI )

59 3HaueHne YKOJIOTMYECKUX 3HAHUU JUIS 1
YeJI0BeKa

53 Dkosorudeckue HpakTopbl 1
Abuotnueckue akropsl. CBeT Kak

54 skonoruueckuii pakrop. JlabopaTopHas 1 05
paborta «BpisiBIEeHHE TPUCTIOCOOICHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
Abuotnyeckue pakropsl. Temmneparypa
KaK 3KOJIOTUICCKHUI (akTop.

55 JlaboparopHnast pabota «BrlsiBIIeHHE 1 0.5
MPUCTIOCOOICHHUI OPTaHU3MOB K BIUSHHUIO
TEeMIIEPaTyphI»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 sKoJornyeckuit pakrop. JlabopaTopHas 1 05
paboTta «AHATOMHUYECKHE OCOOCHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHUS»

57 Cpenbl 0OuTaHUs OPraHu3MOB 1

58 buonoruueckne puTMsl 1

59 XKuzHeHnnble pOpMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUTSL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKHI 1




IMOITYJIAINH

OcHOBHBIC TOKa3aTeIU NOMMyJIAHUU:

63 YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsi CTPYKTYpa
OcHOBHBIE TIOKA3aTENIN TOIMYJISIIHHN:

64 POKIaEMOCTh, IIPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPALIAN

65 DKoJjorudeckasi CTpyKkTypa nonyJssiuu

66 JluHamMuKa MOMYyJSIUU U €€ Perysius

67 KpuBbIie pocTa YMCIEHHOCTH TIOYJISIIIHH.
KpuBbie BBDKUBaHUS
DKoJoruveckasi HUIa BU/A.

68 Jlaboparophnast pabora «IIpucnocobiaeHus 0.5
CeMsIH PAaCTeHHH K pacCEICHUIO»

69 Bun kak cucrema nonynsmuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MATPAIIAIN
KUBOTHBIX

71 Coo0111ecTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucreMa

73 KpyroBopot BelecTB 1 MOTOK YHEPTUH B
HKOCUCTEME

74 OCHOBHBIE TIOKA3aTEIN YIKOCUCTEMBI

75 DKOJIOTHYECKUE TUPAMUIbI

76 W3meneHus coo0IIecTB — CyKIIECCUH

77 [IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI
03ep M peK. DKOCHCTEMBI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI




TYHJIp, JIECOB, CTEMEH, MyCTHIHb

79 AHTpPONOT€HHBIE IKOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTrueckas padboTta 05
«M3ydenue u onucanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHMS

81 OCHOBHBIX B3aUMO/JICHICTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

82 pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCUCTEMHOM YPOBHSX

83 bruocdepa — obmierutanerapHast 060104Ka
3emin

84 Yuenue B. U. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHMS
o6uochepsl

86 Kpyrosopots! BenecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6GHocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUIHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

93 OCHOBHBIE TIPUHIIHITBI YCTOHYUBOTO




Pa3BUTHA YCTIOBEUYCCTBA U ITPUPOIbL

PanronansHoe npupoa0onb30BaHue U

94 coXpaHeHHEe OMOJIOTHYECKOTO 1
pa3HooOpa3us 3emin

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U 1
e€ pe3yabTaThD»

96 0"606I_HGHI/IG 1o TeMe «MaKkpOodIBOIIONHUS U 1
e€ pe3yIbTaThD»

97 O06o6mmenue no reme «IIpoucxoxaeHue u 1
pa3BHUTHE KU3HU Ha 3eMIie»

98 O6o6menne no Teme «IIpoucxoxaenue 1
YeJI0BEKa — aHTPOTIOT€HE3)

99 O06o0mmenne 1o Teme «IKOJIOTUs — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHU3MOB

100 O6o006menne no Teme «OpraHu3mMsl ¥ cpena 1
OOUTaHUS

101 O606meH1/ie 1o TeMe «IKOJIOTHS BUJIOB U 1
OIS

102 O6o006menue no Teme «brocdepa — 1
rino0aabHast IKOCHCTEMaY

OBUIEE KOJIMYECTBO YACOB 10 102 75

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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