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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeaMery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pa3dpaboraHa Ha ocHoBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konuenuuu mnpenojaBanus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACCHI) SIBIISICTCS OJHUM W3 KOMIIOHEHTOB TpeaMeTHoU oOnactu «EctecTBeHHO-
HayuyHble mpenMeTs». CoriacHo mnonoxkenusMm OPIOC COO mnpodunbHbIE
yueOHbIe TPEeIMEThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennmanm  oOy4eHUsT Ha ypOBHE CpeaHero ooOimiero oOpa3oBaHusS U
MPU3BaHbl OOECIEYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01IKUM, CpeHUM TTPO(eCCUOHATIBHBIM U BhICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM W3 JTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINUX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO ¢ OMOJOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JICJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorusa" naér mpeacTtaBieHHE O
eI M 3ajadax u3ydeHus ydeOHoro mpenmera «buomnorus» Ha yrayonéHHOM
YpOBHE, onpenenseT 00s13aTeTbHoe (MHBAPUAHTHOE) TIPEIMETHOE CO/IEpKAHUE, €r0
CTPYKTYpUpOBaHHE IO pa3ienaM U TeMmaM, paclpelelieHHe TIO0 Kiaccam,
PEKOMEHIyeT TOCIEeI0BAaTeIbHOCTh M3Y4YEHUS y4eOHOro Marepuaja C Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKM Y4eOHOro Tpollecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
peaNn30BaH TMPUHIUI TPEEMCTBEHHOCTH C HU3Y4YeHHUEM OWOJIOTUM Ha YypOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TMOCJENYIONIee pa3BUTHE OMOJOTHYECKHX  3HAHHMH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HU, Ha
BOCMIUTaHWE OEpeXHOTrO OTHOIICHUS K OKpYXKalomel NpupoaHou cpene. B
mporpaMme Mo OHMOJOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH Y4Ye€OHOTO TpeaMeTra
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJEepKaHUsS OUOJOTUYECKOrOo O0pa3oBaHUsl Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHuUsl.

VY4eOHbiii ipeameT «buonorus» Ha ypoBHE CpeIHEro ooImero oopa3oBaHuUs
3aBepuiaer Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacuMpeHre W yriiyOJieHHe 3HAaHUW 00ydYaroluxcsi O >KUBOW MPHUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHUH, SMOPHOJOTUUA W OHOJOTUU Pa3BUTHS,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

Wzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriyOJIEeHHOM YpPOBHE
OPUEHTHPOBAHO HAa MOJATOTOBKY OOYyYaIOIMIUXCS K TOCIEAYIOUIEMY TOIYYSHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M  OpraHu3alusx  CPEIHEro
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro coJiepKaHusl COCTaBIIsIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJOTMH HAa YPOBHE OCHOBHOI'O
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOTY4alOT pa3BuUTHE. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PACTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME UeJOBEKa, OOIIUX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEACHUS MTPUKIIATHOTO U TOMCKOBOTO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYECHUH
(Gu3MKHN, XUMHH, Teorpadyuu 1 MaTEMaTUKH.

Crpyktrypa mporpaMMmbl 1o ydyeOHOMYy mnipeametry '"buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 53BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUHU.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE [Tl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3alMH, 3BOJIOLMH OPraHUYECKOTO MUpa Ha 3eMile,
COXpaHEeHUsi OMOJIOTMUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTMH, SMOPHOJIOTHU U
OMOJIOTUN PA3BUTHSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMONIOTHH, aKTyaIM3UPYIOTCS 3HaHMUS OOydYaromuxcs Mo OOTaHWKE, 300JI0THUH,
aHatoMuu, (usmonoruu uenoseka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEYUTh  OCBOEHUE
00y4aroMMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHLIUIIOB U IIPABUII,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH MU OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IOMYJIsSIuH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MPUKIIAHBIX aCMeKTax OMOJIOrMuecKuX 3HaHu. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HaYUTENbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKaHUU MPOTPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS] U PA3BUTHS
TOM WM MHOW o0nacTh OWOJOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJOTUYECKUX TTPOOIIEM.



[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriryoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouojorueid, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CICIYIOIINX 3aa4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHSX, KOHUEMIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABJISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUpa; O
CTPOEHUHU, MHOT000pa3uM U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEOBAHUSAX B OMOJIOTHH;

O3HAaKOMJIEHHE OOYyYarolmMXcsi C METOJaMU TO3HAHMSI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHMOJOrMM, SMOpPUOJIOTMM U OWOJIOTMUM pPa3BUTHUS, TEHETHKU WU
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJCOHTOJIOTHH,
OKOJIOTUH);  METOJaMH  CaMOCTOSITEIbHOTO  TMPOBEACHUS  OMOJOTHYECKHX
UCCleNoBaHUM B JabopaTtopun W B mpupoge (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBNaficHHEe OOYydYalOIMMHUCS YMEHHUSIMU: CaMOCTOATEIBHO  HAaXOJHWTh,
aHAJIM3UPOBATh W HCIIOJNB30BATh OHMOJOTHYECKYI0 HH(POPMAIUIO; MOJIB30BaThCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMHYECKHMU U  3KOJIOTMYECKUMHU
npobyieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOIIICHUIO K OKpPYXKalIleld NpUpoaHON cpeae, COOCTBEHHOMY 3I0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npoduiIakTUKA WH(GEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pasBuTHE y 00YYaIOIMINXCSI NHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMPOLECCE 3HAKOMCTBA C BBIJAIOINIMMHCS OTKPBITUSIMH U COBPEMEHHBIMHU
UCCIICIOBAaHUSIMH B OHWOJIOTHH, pEIIaeMbIMH €I0 MpoOjJeMamMH, METOI0JIOTHen
OMOJOTUYECKOTO UCCIICIOBAHMSI, IIPOBEICHHSI AKCIIEPUMEHTAIIbHBIX
WCCJICIOBAaHHM, peIeHUs] OMOJIOTUYECKUX 3a/1a4, MOJACITUPOBAHUS OMOIOTHYECKUX
0OBEKTOB U MPOIIECCOB;



BOCIIUTAHUE Yy 00YYaIOIUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1EJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOMH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TOBEJACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
MPUPOAOTOIL30BaHUN (COOJIO/ICHNE TpaBUJ TOBEJICHUS B MPHUPOJIE, OXpaHbI
BUJIOB, DKOCUCTEM, OUOchephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbS
OKpyXaromux JroAed (coOmrogeHuss Mep npodumakTukd — 3a00JeBaHUMH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOJHOTO H  TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUM U YMEHUN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
nocieaywnemMy npohecCHOHAIBHOMY CaMOOMpPEACICHUI0, B COOTBETCTBUMU C
WHIMBUTyaJIbHBIMUA HHTEpPECAaMU U MOTPEOHOCTSIMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT60p opraHuzanMoHHBIX (OPM, METOJOB U CPEACTB OOyUEHHS OHOIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHElu(pUKU €ro COJAep KaHWs W HaNpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUHU OMOJIOTHH Ha YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAKTHYeCKUX paboT. Taxxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISeTCSs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

ConepkaHre NpoOrpaMMbl, BBIIEICHHOE KVPCUBOM, HE BXOIUT B IIPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass O0MoJIorus — KOMIUIEKCHas: Hayka. KpaTkas uCTopusi pa3BUTHS
Ouonoruu.  buosornyeckue  HaykMu U HU3yd4aeMble UMHU  NPOOJIEMBI.
@DyHIaMEHTAJIbHbIC, NPUKIAJAHBIE M IIOMCKOBBIC HAY4YHBIE HCCICIOBAHUS B
OHOJIOTHH.

3HaueHre OHOJoruu B (POPMUPOBAHUU COBPEMEHHOUN €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ Ouosiorneld. 3HauyeHUE OHOJIOTHH B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIECHHOCTH, OXPaHE IPUPOBI.

JleMoHCTpanumn

[Toptpetsl: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apsen, I'. Mennens, B. . Bepnanckuii, U. I1. 11aBnos, M. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupl U cxembl: «CBsI3b OMOJIOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucreMbl U X H3y4YCHHUE

Xusble cuctembl Kak mOpeaMeT u3ydeHus Ouosoruu. CBOWMCTBA >KMBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTHh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHv3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISALIMOHHO-BU0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOAANINEC B KHUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKK >KMBOro. JKW3HB Kak (opMa CyIecTBOBAHUS
Marepun. Hayku, n3yyaromye KMBbIE€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3AIUU.

N3yyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaGmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucumMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. HyneBas runote3a. [lonstue BBIOOpPKH M €€ JTOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynpTaroB. IIpUuMHBI HCKaKEHUSA pE3yNbTaTOB JKcnepumeHta. llonsatue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpauu



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKK KU3HW», «buonorudeckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOro opranmsman, «buoreornenos», «buocdepa», «Meromabl
W3yYEHUS )KUBOU MPUPOJIBD».

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

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUHUIIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ MEUYECHBIX aTOMOB, IuddepeHInanbHOe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

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

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3yueHue MeTOJOB KIETOYHON OHOJIOTHH
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona n e€ posib Kak pacTBOpPUTENs, pearcHTa, yd4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasanuu. MuHepaibHble BEIIECTBA KJIETKH, WX OMOJOTHYECKas
posib. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl OelKoBOM MosieKyibl. [lepBuuHas
CTpYKTypa Oeika, TeNnTHAHas CBA3b. BTopuyHas, TpeTUYHAas, 4YEeTBEPTHUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukanuss  OGenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXxapyuibl, OJIMTOCAXapUuAbl U MOJIHCAXAPUIBI.
OO6mwmii 1IaH CTpoeHUss U (PU3UKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-THApOdoOHEBIE cBOMcTBA. Kitaccudukarus nunuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
munuaoB. OO1mMe CBONCTBAa OMOJIOTMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiementapHocTt. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MecTtonaxoxaenne u ouonorndeckue pyuakmuu JTHK.
Buasl PHK. ®yukunu PHK B kiieTke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /{pyeue nykineozuompughocghamor (HTD).CexBenupoBanue JTHK. Memoosi
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas OuoJiorusi: OMOXUMUYECKHEe U OMOo(HU3NYECKHUe UCCIEIOBAHMUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoOnekyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckull cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

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

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOWU
npupone», «Pacnpenenenne XuMHIECKUX DJIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuubr u cxemsl: «llepuoamdeckass Tabnuia XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYI
yrieBooB», «CTpoeHne MoJeKyn JMnuaoB», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBanue: XUMHAYECKasl TOCYIa U 000PYI0BaHNUE.

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

JlaGoparopnass  padora  «lccienoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue u pyHKIMH KICTKH

Tunel KIETOK: »JyKapuoTHyecKass M mpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHuecKkoi kieTku. Knetounas crenka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHoOT B OMOIIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTUUYECKOM KJIETKHU.
[Tna3matuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyto MeMOpaHy: MacCHUBHBIN
(muddy3us, obmery€éHuas auddysus), akTUBHBIA (IMIEPBUYHBIM M BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MeMmOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
crenka. CTpykTypa u QyHKIMH KJICTOYHOW CTCHKU PACTCHHM, TPHOOB.

Huromnasma. [uro3zone. utockenet. JIBuxkenne nuroria3mMbl. OpraHouIbl
kietku. OnHoOMeMOpaHHBIE OPraHoOUbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHHE M (yHKUHMH. B3aumocBs3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KiIeTKH. CTpOoeHHUE TPaHYJSIPHOIO PETUKYIyMma.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHOIUIA3MATHYECKUIN
petukynyM. CekperopHas ¢yHkius anmapata ['onpmku. Moougurkayus 6enkos 6
annapame ['onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonn pacTutenbHbIX KIeToK. Kierounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIIBI  KJIETKH:  MHUTOXOHJIPUH,  IUIACTHJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunble,
BTOPUYHBIE UM  CJIOXHBIE  IIACTUABI  (OTOCHMHTE3UPYIOIMIMX  JYKAPHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl.  AkmunogvieMukpoguiamenmsi.  MpIIIEUHbIE  KJIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pEeCcHUYEK. MUKpOTPyOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. Ob6osnouka siipa, XpoMaTUH, KapuoIuia3Ma, SIAPBIIIKA, UX CTPOCHHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHolU 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

Kinerounbie BritoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK DYKaApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanun



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupbl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTeNbHOM  KIeTkn», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

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

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK PpPa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHnass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckass padora  «/3ydeHue  [OBUKEHUS  LUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BeLeCTB M NPeBpallleHUue JHEPIHUH B KJIETKe

AcCUMHIIALINS ¥ TUCCUMIISIIMS — IBE€ CTOPOHBI MeTabomn3Ma. Tumnsl oomMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIM XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IUYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dbotocunteza. CretoBasi u TeMHOBasi Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHMe pa3nuyuHbIX (HAaKTOPOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTeNbHBIN TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTVICHUE TIIFOKO3HI.

buonornyeckoe okuciieHHEe, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npolieccax ononorunyeckoro okucienus. uknnueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. IHepeus memoOpannozo 2paduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaszwl. IlpeuMyniecTBa a’poOHOTO IMYTH
oOMeHa BellleCTB nepes] aHadPOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMuA

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

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

OO6opynoBaHuEe: CBETOBOM MHMKPOCKOI, 00OpYJOBaHHUE sl MPUTOTOBJICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlaGopaTtopnass paGora «l3yueHue  KaTadTUTUYECKOM  aKTHUBHOCTHU
dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaasbl)».

Jlabopatopuasi pabGora «/3ydyeHue (HEpMEHTATUBHOTO PpACIICIIICHUS
MIEPOKCHUIA BOJIOPOa B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a).

JlabopaTtopHnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakmuun matpuyHoro cmHTe3a. [IpUHINANT KOMITJIEMEHTAPHOCTH B PEAKITUIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTtBa. TpaHckpuniusa — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIIIUU: KOMILJIEMEHTAPHOCTh, aHTUIAPAIIEIHHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese 6enxka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHusalus TeHoMa y
MPOKApPHOT U IYKAPUOT. Perynsnus akTUBHOCTH T€HOB y MpOKapHoT. [ umotesa
onepona (®. Kaxo6, XK. Mano). MonexynsapHvlie MeXanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOILIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycel — HekieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

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

Buoungopmamuxa: unmeepayusi u ananuz b6oarvuux maccusos («bigdata»)
CMPYKMYPHBIX OUo02UuYecKux oanHolx. Hanomexuonocuu 6 ouonocuu u meouyute.
Ipoepammupyemvle pynkyuu 6enrkos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

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

Tabnuiel u cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Kol», «BUpych»,
«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u MuTos.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) TIEpUOBI MHTEPGA3HI.

Martpuunsbiii cunre3 JJHK — pemnukanus. Ilpunnuner perummkannn JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM HAaOOp KIETKM — KapuoTUIll. JIUMIoOWAHBIA W
rariouaHblii  Habopsl  XpoMocoMm. ['omosoruunbie XpomMocombl. [lonoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOIAIINE B HUX

nponeccel. Tunbel muto3a. KapuoknHe3 u nuToknHe3. buosiormdyeckoe 3HaueHUE
MHUTO3A.

Perynsinusa MUTOTHYECKOrO IUKIA KIETKU. [IporpamMmmupyemasi KieTouHas
rubesnpb — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «lL{ugposas
Kliemkay» — ououngopmamuyeckue mMooenu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IUKI KIETKW», «MmuT03», «CTpoeHHe
xpomocomy, «Permmmkamusa JJHK».

O6opyaoBaHKEe: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOpELIKa JIYKa».

JlabopaTtopnass  pabora «3yueHne = XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

JlabGopaTopHnasi pabora «HaGmoieHe MUTO3a B KJIeTKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOoOEHHOCTH  CTPOEHUS M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTtepumu, apxew, OJHOKJIETOUHbIE TPUOBI, OJHOKJIETOUYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHUAIbHBIE OPTaHU3MBI.



B3anMoOCBsI3p 4ACTEN MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OprannsM Kak eInHoe 1enoe. ['omeocras.

Tkanu pacrenuii. TuIbl pacTUTENBbHBIX TKaHEW: oOpa3oBaresibHas,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
(GYHKIMI 1 pacioIOXKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHAS, MblllIeyHasi, HepBHas. OcCoOEHHOCTU CTpoeHus, (GYHKIMA U
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

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

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli ¥ BHYTpeHHHU ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTIOKIJIETOYHBIX >XMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlorjomieHne BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEIIECTB pacTeHUsIMU. IIuTanue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MNO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJTIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[prxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX T[O3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKOTUTaromux. Perynsius npixanust. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCHIOPTHBIE CHUCTEMbI PACTECHHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TI0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CHUCTEMBI IMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranu3moB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHHU3MbI PaOOTHI OPTraHOB BBIJICICHUS.
CBs3b NOJIOCTH TeJIa C KPOBEHOCHOW U BBIAEIUTENIBHON cUCTeMaMu. BoijiesieHue y



NO3BOHOYHBIX JKMBOTHBIX U yesoBeka. [louku. CtpoeHue u (QpyHKIMOHUPOBAaHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuil M UUCThl MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAacTEHUM.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBIL.

3amMTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHEBIE.
3amuTa opranu3ma ot OonesHed. IMmyHHas cuctema uyenoBeka. KneTouHslit u
TYMOpaJbHBIA UMMYHUTET. BpOoxkAEHHBIA W NpUOOPETEHHBIN CHEUPUIECKUN
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

Paszgpaxkxumocts M peryisiius |y  OpranusmoB. Pasgpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIIOUUOHHOE YCIOKHEHNE CTPOCHUSI HEPBHOW CHCTEMBI
y XKUBOTHBIX. OT/AENBl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M WX TOPMOHBI. JlelCTBME TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanamo-runogusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHOB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuil», «KopHeBbie cuctembl»y, «CTpoeHue cTediisy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHM >KMBOTHBIX», «CKEJIET YeI0BEKa»,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BblgenurenbHas cUCTEMay, «IHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbIY,
«Ammynuter»,  «KumieunonosioctHeie», «CxeMa  TWTAaHUA  PACTEHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee cTpoeHue n0KaeBOro uepssi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



OO6opyioBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIECTOYHbIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET 4YEJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AelcTBrUeM (hepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JIbIXaTEeNbHBIX JBUKEHUI, MOJICIIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlabopaTopHasi padora «/3yueHne TKaHEeW JKUBOTHBIX».

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

Tema 10. PazmHokeHUe M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  Oecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISAIUS,
dbparmeHTaius, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau ramerbl. Meio3. Craaun
Mmeno3a. [loBegenne xpomocom B menose. Kpoccunrosep. buomornuecknii cMbICiT
M€i03a M TIOJOBOro Ipouecca. Melo3 W €ro Mecto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHUE U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgocenez — 00Ha U3 2nasubiX nPoodIemM IMOPUOTIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbsl  apobieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH NpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMUCTKH
(racTpyssiust). 3akiiaika OpraHOB M TKaHEH M3 3apO/IbIIIEBbIX JIMCTKOB. B3anMHOe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS HMHAYKIHSA).
3akyagka IUIaHA CTPOCHUS IKUBOTHOTO KakK pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5SMOpPHOHAIBHOE pPa3BUTHE Pa3IMYHBIX
(haKTOPOB OKPYkKAIOIICH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HEMNPSIMOTO



pa3BUTHSI, UX PACIPOCTPAHEHUE B MNPHUPOAE. THUIBI pOCTa KUBOTHBIX. PaKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U 4esioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B IMpolecce Menosa.
['amerorene3 y pacteHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTENBHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuUE U
Pa3BUTHUE CEMEHU.

MexaHu3Mbl peryJalud OHTOTCHE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabnmuupl 1 cxembl: «BereratuBHOe pa3MHOXKeHUE», «TuIbl Oecrnoioro
pasMHOXEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE HBIJIIECHBDY,
«Pa3zmHoOxeHue runpe», «Meito3», «Xpomocombl»y, «I'amerorenes», «CtpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wmanckoro xyka», «Pa3Butue capa”Humn,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOIOJBHBIX U JABYIOJbHBIX PAaCTCHHIN», «KU3HEHHBIN ITUKI
MOpPCKOW  KamycTbl», <«OKH3HEHHBIM [UKI  MXa», <«KU3HEHHBIM MK
MManoOPOTHUKA», « KU3HEHHBIN ITUKJT COCHBI».

OOopyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHULEKIETOK H
CIIEpMAaTO30U10B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIpEnapaTaxy.

IlpakTnueckass padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTuka — Hayka O HacCJeJACTBEHHOCTH W HM3MEHYUBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHUS M pPa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne ®puza, T. Moprana. Poiib 0T€4e€CTBEHHBIX YYEHBIX B PA3BUTUU
reHetuku. Paboter H. K. KoneioBa, H. M. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHATUSI U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJuIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPHUIBI, TEHOTHUIT, ()EHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA.

JdeMoHCcTpaMuA

[Toptpersr: 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, «CXeMBbl CKPEIIUBAHUS.

Jlabopatopuasst paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

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

eAMHO00pa3usi rTHOPUIOB MepBoro nokojaeHus. [Ipapuino qomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH pAaCIICIUICHUs NPHU3HAKOB. LlUTONOrmyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHannzupyouiee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleJOBaHHUS.
Pacuierienre nmpu3HakoB MpU HENMOJIHOM JOMUHUPOBAaHUMU.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacleoBaHusl  mpu3HakoB.  lluTosormyeckue  OCHOBBI  JTUTHOPHUIHOTO
CKpCIIIMBAHUSL.

CuerienHoe HacienoBanue mpusHakoB. Pabotet T. Moprana. CremnneHHoe
HACJICIOBAHUE TI'E€HOB, HAPYILICHUE CLEIUVIEHUS MEXIAYy TeHaMH. XPOMOCOMHAs
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMOcOoM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucreMa. [ienoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBI aJuiean3M. B3anmMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TakKe (PU3NOJIOTHYECKUX TPOIECCOB, TOBEACHHUS W KOTHUTUBHBIX (DYHKIIUM.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TapasuT» U «XO3IMH — MHUKpOOHOM». ['eHeTmyeckue acnekTbl KOHTPOJIS U
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

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



«Kapuotun denoBeka», «Kapuotun npozodwib», «Kapuotum mnTULBDY,
«MHOX€ECTBEHHBIN aJlJIennu3M», « B3auMoaeicTBUE TEHOBY.

O6opynoBaHue: MoOJEIb ISl  JIGMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMOTO HACJIENOBAHUS MNPU3HAKOB, MOJECNb IS
JIEMOHCTpAllUM CIICIJICHHOTO HACEIOBaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKpompenapar: «J[po3odunay.

IIpakTnyeckas padGora «l3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOIO
CKPEIIMBAHUA Y IPO30(DHUITBD».

IIpakTnyeckass  paGora  «M3ydyeHue  pe3ysibTaToB  JUTHOPUIHOIO
CKpEIIUBAHUSA Y APO30(PHITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumojeiicTBue reHoTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh TIpu3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
W3MEHUYMBOCTH: HEHACJICACTBCHHAS M HACJICCTBCHHASI.

MopaudukanmoHHass HW3MeHYUBOCTb. Ponb cpeasl B (hopMUpOBaHUM
Mo u(DUKAIIMOHHOW M3MeHYMBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psa u BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
W3MEHUYHMBOCTH.

I'eHOoTHIIMUECKAsT M3MEHUMBOCTh. CBOMCTBA TCHOTUIINUECKONM N3MEHUYNBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIllMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATHBHON M3MEHYNBOCTHU. POJIb KOMOMHATHBHON N3MEHUYHMBOCTH B CO3JIaHUH
Tr€HETUYECKOr0 pa3Hoo0pa3us B Mpejesiax 0JJHOro BUIA.

MyTanroHHass WM3MEHYMBOCTb. BuIbI MyTaluili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYLIUPOBAHHBICE MYyTallMu. SlaepHble U
HUTOIUIa3MaTHYeckue myTtanuu. CoMaTUYEeCKUE W MOJIOBbIE MyTaluuu. [IpryunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpollecca. 3aKOH TOMOJIOTHUYECKUX PSJIOB B
HacnencTBeHHo m3menunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCThH U
HACJICJICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPONb DNUSEHEMUYECKUX ¢Hakmopos 8
HACIe008AHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JlemoHcTpanuu

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

Tabnmuel u  cxembl: «Bugasl u3mMeHunmBOCTHY», «MoaudukaoHHas
U3MCHYUBOCTHY, «KomMmOnHaTnBHAS U3MCHYUBOCTHY, «Metio3y,
«OmnonoTBopeHuey, «I 'eHeTnueckue 3a0o0ieBaHus YeIoBeKay, « Buabl MyTammii.



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

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

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapunotnn 4yenoBeka. MexayHapoaHas NIporpamMma HCCIEIOBAHUS T€HOMA
4yenoBeka. MeTonbl  M3ydyeHUs ~ IE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHH,
OJIM3HEIOBBIH, LIUTOT€HETUYECKUN, MOIYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
MMOJJHOT€EHOMHOECEKBECHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[1[[P-ananu3a. HacienctBeHHble 3a001€BaHus YelIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HM C HACIEACTBEHHON MPepacioyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T'€HETUYECKUX
3a0o0yieBaHU 4yenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThI UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOpbl TOBBINIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYecCKOMY U XHUMHUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeabl. ['eneTnyeckas
MIPEAPACTIONIOKEHHOCTD YEI0BEKA K MTaTOJIOTHSAM.

JleMoHCTpauumn

Tabnuupl U cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS] TEHETUKU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTukanyss W CENEKUUs. 3apOKICHUE CENEKIMM W JIOMECTUKALMH.
Yuenue H. U. BaBunoBa o lleHTpax mnpoMCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Poip cenekuuy B CO3JaHUM COPTOB PACTEHHU U MOPOA
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAacTBeHHOM wum3MeHuuBoctTM H. WM. BaBunoBa, ero 3HadyeHue s
CEJICKIIMOHHOM pabOThI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VIH/IUBU1YQJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKLIUU. HcnbeiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMonIsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJICKIMOHHOW  padoThI.
PannanmoHHbIi 1 XUMAYECKUN MyTareHe3 Kak MCTOYHUK MYTalMK y KyJIbTYPHBIX



dbopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUA U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTo MaTepurana sl CeJIeKIUU.

[Tonyuenune MOJIUTJIOU]IOB. BnyrpuBugoBas rUOpUIN3aLIUS.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  UMHOpuauHr.  HepoxacTBeHHOe
CKpelllMBaHue, Win ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruioaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHre U U3y4YeHUE T'eHETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUU U
UX JUKAX PpOAWYCH 1A CO3MaHMS  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAVHUeHUs CYuecmeyiomux U co30anusl Ho8blX nopoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeooswvix uoetl U nepCcneKmueHblX MexHoL02UlL.

JlemoHcTpanuu

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

Tabnuiel U cxeMbl: «L{eHTpbI TPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW HW3MEHUHUBOCTH,
«Metonpl cenexkimmny, «OTnanéuHas rudpuauzanus», «MyTrareHesy.

JlaGoparopHasi padora «l3ydeHue COpTOB KyJIbTYPHBIX PACTEHUN U MOPOJT
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrne METOAOB CEIEKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SIICTBO, B JIabOpaTOpHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHoJI0TMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HMCTHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaurmonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHue, TMOMYyYEHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJIeHEe. Mukpoouosornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
texHosoruid. [Ipon3BoACTBO OenKa, aMUHOKHUCIIOT ¥ BATAMUHOB.

Coznanue TEXHOJIOTMH M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C II€JIbI0 MOJYUYEHHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETHYECKHUE MTYTH.



Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK UM TKAHEW PAacCTEHHUH H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss H  COMATHYECKHI
smOpuoreHe3. lcnonb30BaHHE TaluIOWIOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonvzosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmelduyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHMPOBAHUE XKMBOTHBIX. METOA TPaHCIUIAHTALIMM €P KIETOK.
Texnonocuu  0300posaeHus, KVIbMUBUPOBAHUA U MUKPOKIOHATLHO2O
DA3MHONCEHUSL CENbCKOXOZAUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas WHKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
KoHcTpyupoBanue pekomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTHBBI  XPOMOCOMHOM M TIE€HHOM  HMH)KEHEpUHU.
DKOJIOrM4eCKHEe U AITUUECKHUE TPOOJIEMbl T€HHOW HKEHEPUU.

Menununckue Ouorexnonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBEKa JUI OLIEHKH COCTOSIHMSL €ro 3J0poBbs. VICIONB30BaHHE CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEl COYeTaHWEM TEXHOJIOTHHA TPEXMEPHOro OMONMpHHTHHra M ckaddonauHra
JUTSL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIULINHBI.

Co3naHure BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl 0T Bo3Oyauteneir OPBU, ycTtaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢dbynkunonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEepUs».

JlaGopaTopHasi padora «/3yueHne 00HEKTOB OMOTEXHOIOTUM.

IIpakTuueckasi padora «llonydeHne MOJIOYHOKUCIBIX POTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIAs MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)).

11 KJIACC

Tema 1.3apo:xkaeHune W pa3BUTHE IBOJIOUHUOHHBIX MNpPeACTABJICHUN B
OouoJiorumn

OomonmonHas Tteopust Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUSA
napBuHu3Ma. Ku3Hb U Hay4dHas aesaTenpbHocTh Y. JlapBuHa.

JIBrKy1He CHIIbl 3BOIOUNMH BUIOB 110 Y. J[apBHHY (BBICOKas HHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunTeTnuecko Teopuu HBomonuu (CTD). HelitpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HauYeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanun

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

Tabmumet u  cxembl: «Cucrema sxuBoii mnpupoasl (o K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «MexaHuzm (opmMupoBaHUs
MPUCIIOCOOJICHUIT y pacTeHuil U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectust Y. lapsunay, «Haxonku Y. [lapBunay, «Dopmbl 60pbObI
3a cymiectBoBanue», «llopoabl romybeit», «MHorooOpasue KyJIbTypHBIX (opm
KanycTbl», «[lopobl TOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BHIOB
(mo Y. [apBuny)», «Cxema COOTHOLICHMSI JBWXKYIIUX CHUJ DBOJIOLIUNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUIECKON TEOPUH 3BOJIIOLIM.

Tema 2. MUKpPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinus Kak 3J€MEHTapHasl €AUHULIA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphbl mnonyisauuid. M3menenue
reHooH/Ia TOMYJSLUMUUA KAaK 3JIEMEHTAPHOE 3BOJIIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (DAKTOPHI (IBMIKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHMsS 4YacTOT ajieJed B monysauusx. Oddext
OCHOBartensl. Jgpgpexm oOymuinounoeo 2opaviuika. CHUdCEHUE 2eHemUUecKo2o
pasznoobpasus: npudursl u cieocmeus. llposenenue s3gpgpexma Opeticha 2ernos 6
bonvuux U Mmarvlx  nonynayusx.  Mwurpanuu.  M3onsuus  mOMyJISIU:
reorpaduueckas (MpocTpaHCTBEHHAs ), Orosiorudeckas (pernpoayKTUBHAs).

EctecTBeHHbII 0TOOp — HamnpaBisiomuii Qgakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHM3MOB  KaK — pe3ysibTaT  MHUKPO3BOJIIOLHUU.
Bo3HukHOBeHHE  mpuCnOcOOJeHW y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl npucnocobieHuit y opraHu3MoB: MOP(HOJIOTHYECKUE,
¢uznonornueckue,  OMOXUMHYECKHE,  MoBedeHUYeckre.  OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u CTpykTypa. BuumooOpazoBaHue Kak pe3yjbTaT
MUKpO3BOMIOIMU. M3omsius — kiodeBor (aktop BuaooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOe (reorpaduueckoe),



CUMIATpUYeckoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momunIouIU3aIys,
rubpuauzanus). JJIMTeTbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanuzmbl GOpMHUPOBaHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponp  sBomronmoHHO#l  OuWojoruu B pa3paboTKe HAyYHBIX METO/OB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
X03s5ieB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUMBOCTH K aHTUOMOTHKAM M CIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpanun

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

Tabmuipt 1 cxembl: «MyTallMOHHass HW3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema nposiBiieHus: 3akoHa Xapau—BaitnOepray», «IBmxkyne
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas W30S MOMYJALUNA CEeBaHCKOM (openmy,
«l'eorpaduueckass M30JSAUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoin», «IlonysiiimoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U KEPTBY, «Cxema
NEHCTBUSL €CTECTBEHHOro ot10opa», «®PopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«MHaycTpralIbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepun Buma», «Buasl-nBoiHukn», «CTpyKTypa BuAa B
npupoze», «CrocoObl Bugo00Opa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHJI000PAa30BAHHUE BHUJIOB CHUHUID),
«ITomunnounael pacteHui», «KamycTHo-peeuHblii ruOpu.

O6opynoBanue: repOapuu pacTeHUH, KOJIEKIIMN HACEKOMBIX, Uydesia NTHUIl U
3BEepell C MpUMEpaMH Pa3IMYHBIX MPUCTIOCOOJEHUN, 4Yyuyenaa NOTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHuUW OJU3KUX BHUAOB, 00pPa30BABIIMXCSA
pPa3TUYHBIMU CTIOCOOAMH.

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

Jlabopatopuass  padora  «lIpucmocobiienuss  oOpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB 1O MOPQOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMHM. IlaneoHTONOrM4yecKkue METOJbI
u3ydyeHus oHBomouuu. Ilepexomnbie ¢GopMbl U (QUIOTEHETUYECKUE — PSIIbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojouud. CpaBHeHUE QIOpBI U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emnu. Bujawbi-
SHAEMUKHU U PEITUKTHIL.



DOMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOPGHOIOrHUYECKUE METOAbl U3YUYEHUs
ABOIONMH. ['€HeTHYecKue MEXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M MOSBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbIL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYISpPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKME  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METObl MOCTPOEHUs (HUIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTallUH U IBOJIFOIUS TEHOMOB.

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

JlemoHcTpanuu

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

Tabmuupbl U cxembl: «DUIOr€HETUUECKUH PsiI JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodurer»,  «CeMmeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3eMian», «Jlpeid KOHTHHEHTOBY,
«Penmukte», «HauanbHble cTaguu 3MOPHOHAIBHOIO Pa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE ¥ aHAJOTWYHBbIE OpraHe», «PyauMeHTbI»,
«ATaBU3MBDY, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTH HBOJIIOLIUN.

OOopynoBaHHe: KOJUIEKLIUH, TepOapuu, MYJSKHM HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJTIOTUYHBIX, PYJMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

HayuHble THUMOTE3bl NPOUCXOXKIEHUS >KU3HM Ha 3emiie. AOuoreHes u
naHcnepMusi. JloHaydHble IPEJICTaBICHUS O 3apOKJICHUU KU3HU (KPEAMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ onpoBepkeHUe onbiTamu .
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxaenue >xM3HU U aCTPOOUOJIOTHSI.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU 3BOJIIOLVH. IImanerapHas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOJIIONHSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BeniecTB W3 Heopranuueckux. OmeiTr C. Mumiepa u I'. IOpu.
O6pazoBanue mnojauMepoB U3 MoHOMepoB. KoamepBatHas rtumnoteza A. .
Onapuna, runore3a nepBuyHoro oynsona J[x. XomnaeitHa, reHeTUUECKasi TUIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUcropus 3emnn u Meronpl €€ wu3ydyeHusa. MckomaeMble OpraHUYECKHe
octatku. ['eoxpoHonoruss u e€ wMeroabl. OTHOcUTENbHAsT M aOCOIIOTHAs
reoXpOHOJIOTHS. [ €0OXpOHOIOrMUeCKas IKaia: 0HbL, 3Pbl, IEPUOBI, SIIOXH.



HavanpHble 53Tanbl OpraHWyecko HBodtoLMH. [losBIEHHE U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKM KaK aHaJIoOT MepBbIX Ha 3eMie cOOOIIEeCTB.
CrpomatonuTsl. [IpokaprOThI U 3YKApUOTHI.

[Tpoucxoxaenue sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIIOLMU BHICIIUX pacTeHuil. OCHOBHBIE apoMOpQO3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tanbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBbIE apoMOpP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbI€ )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONIMX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO3OW,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reoJIornyeckux mnpoueccoB. [losBIeHHE M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSHUE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUSI — SKOJOTUYECKUE KPU3HUCHI mpouuioro. IIpudnHbl u
CJIIEACTBUS MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobenHnoctu. [Ipobiema coxpanenus OmopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. IlpuHuunel kinaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIbI OPraHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnaiumannanu, JI. [Tacrep, 1. . Meunuxkos, A. N.
Omnapumn, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny, «Cxema onbita JI. ITactepa mo
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUW»,  «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OPraHUYecKo 3BOMIOIUNY, «CxeMa 00pa30BaHUS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema >XuBoil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHoroxkiierounsle Bogopocim», «Mxw», «llanoporHukm», «l ol0ceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHA KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuIIedHOMONTOCTHBIE,
«Ilnmockue YEpBU», «YneHucToHorue, «PEIOBI, «3E€MHOBOIHBICY,



«IIpecmbikaronuecs», «IItuupy», «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
MAJIE030UCKOM 3pey», «Pa3BUTHE )KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPaY.

O6opynoBanue: repbapuy pPACTCHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl ) KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, YydYesla NTHLl W 3BEpEu,
KOJUICKIIUM OKAaMEHEJIOCTEH, TMOJIE3HBIX HCKOMAEMBIX, MYJBKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHast padora «MoaenupoBaHHE — ONBITOB
Muiepa—HOpu 1o u3ydeHnio abMOreHHOT0 CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHOM aTMOchepey.

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

IIpakTuyeckas padora «l3yyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yyeHue oCOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune ye10BeKa — AaHTPOIIOIeHEe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruno3Hbie
BO33peHUsA. COBpEMEHHbBIC HAYUYHBIE TEOPUH.

CX0aCcTBO Yen0BEKa € )KMBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHUE YEIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyust 4elaoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPOINOreHe3a: OMOJIOTHYEeCKre, COI[HaTbHbIC.
CooTHoleHNEe OMOTOTUYECKUX U COUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJNM AHTPOIOreHe3a. PaHHHWE YenoBEeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIHE MPEKU YeJIOBEKOOOPa3HBIX 00€3bsH U
JM0/IeH. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenenasl  Adpukn. YemoBek reimenbOeprckuii — - oOmMEA  MPEoK
HEAHJEPTAIBLCKOTO YEJIOBEKAa M 4eJIOBEKA pasyMHOro. YenoBeKk HeaHAEpTaTbCKUN
Kak BHJ JIIOJIEH XOJOJHOTO KinmaTa. YemoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOEHHWE KOHTUHEHTOB 3a mpeneisamMu AQpuku.
[TasieoreneTrka u nmajieOreHOMMKA.



DBOJIIOLIMST COBPEMEHHOTO uejioBeka. EcTecTBeHHBI OTOOp B MOMYJISIUAX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusm. [lonmynsinoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJSIUSAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBponeouIHast
(eBpa3uiickas),  aBCTpajio-HEeTpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  dyenoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoONeHHOCTh YEIOBEKa K pa3HbIM YCIOBHUSIM OKpYKAarOUIEH Cpeabl.
Brmusaue rteorpadguueckoit cpeapl W Apeiida reHOB Ha Mopdojoruo U
(bU3HOIOTHIO YeTIOBEKa.

MexauciuuruinHapable  MeToAsl B ¢u3uueckoil  (OMOJOTHYECKON)
AHTPONOJIOTUM.  OBOJIOLUMOHHAS ~ AHTPOIOJOTHS WU IAJCOAHTPOINOJIOTHS
YEJIOBEUECKUX NOMyJsiuuid. bruoconuanbHble HCCleOBaHUS MPUPOJBI YETIOBEKA.
HccnenoBaHue KOBOMIOLMH OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

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

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3biAHb», «CKeleT 4YeloBeKa M CKEJNEeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «ITarbl IBOJTIOLNH YEIIOBEKA», «Packl UemoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJNOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUS YEJIOBEKa,
doTorpaduu HaxoI0K UCKONAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEIb
yeperna 4eJOBEKa W 4Yepena IIMMIAaH3e, MOJENb KHUCTU YEJOBEKa M KHUCTU
HIMMITaH3€, MOJEJH TOpCca MPEIKOB YEIOBEKa.

JlabopaTtopuass padGora «/3ydyeHne o0cCOOCHHOCTEH CTpOEHUs CKelera
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOXKICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrHYECKUX aJalTallui YEIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpYsKarollei cpeaou

3apoxxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumn
sKoJI0THH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.



Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCNEPUMEHTHI B IKOJIOTHH:
npUpoAHbIe U JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBIIH.

3Hau€HHE OKOJOTWYECKHX 3HAHWM [  4YeJOBeKa. OKOJOTMYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBA3E€M 4YenoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKOM IPAMOTHOCTH HACEJICHUSI.

JdeMoHCTpaMuA

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxembl: «Pa3gensl 3Koa0orHN», «MeToasl dKoIorHn», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPEABD).

JlabopaTtopHas padora «3yuyenue METOI0B HKOJIOTHYECKUX
HCCJIEIOBAHUIN.

Tema 7. Opranusmsl U cpea OOMTAHUSA

Okozorudeckue (pakTopbl U 3aKOHOMEPHOCTH uX AeiicTBus. Knaccupukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JIEHUCTBUS dKojoruueckux (axkropos. [IpaBuino munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak nsKojorudeckuit (axrtop. JleicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOIMYECKUE TPYIIIbI
pPaCTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaibHas poJib CBETA.
doToOnEeprUOaU3M.

Temneparypa kak nskonorudyeckuid (axrtop. JledicTBue TemrepaTypbl Ha
opraHu3Mbl. [ToiiKUIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
NoJAJIep)KaHU0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOLICHUIO K
Bojie. [Ipucnoco0nenns )KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YyILHAs, MOYBEHHAs,
ryOMHHAsT  TOMAMOYBEHHAs, BHYTpHUOpraHuU3MeHHas.  DU3UKO-XUMUYECKHE
O0COOEHHOCTH cpell oOuTaHusi opranu3sMoB. [IpucrnocoOneHuss OpraHusmMoB K
JKW3HU B Pa3HbIX Cpeaax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauunbie puTMbL. [IpucocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opraHu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
Kuznennsie POpMbI pacTEHU: JEPEBhs, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJIETHHE



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

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMO/ICHCTBUMU:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03 1 ero ¢opMel. [lapazutusm, koomnepamus,
MYTyaln3M, KOMMEHCAIn3M (KBapTUPaHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3aUMoOJIecTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuplt 1 cxeMmbl: «OKosnoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «Te€mIoKpOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenpl 0OWTaHUS OpraHu3MoBy», «buosioruyeckue pUTMBIY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
NUTaHus», «XunHudectBo», «llapasutuzmy», «Koukypenmus», «CumoOunosy,
«KoMMeHcanuzm.

O6opynoBanue: repOapuud pacTeHUN W >KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BIUSHUIO Pa3JUYHbIX JKOJOTMYECKUX (PaKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJNIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS, TepOapruu U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX pAaCTEHUH, Uydelia MTULl U 3Bepei, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUJIEKIIMH >KMBOTHBIX, OOMTAIOIIMUX B Pa3HbIX cpeaax,
repOapu MU KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAAIOIIUX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHH JKW3HM, repdapun u
KOJUIEKIIMU DPACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlabopaTtopuass padora «BrpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuasi padora «BbIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [Tomymsiiuss Kak
Oounonoruyeckas cucreMa. Posib HEOTHOPOAHOCTU Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTeW OMOoJIOrMK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisuuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,



BO3pAcCTHasi M TOJIOBAsl CTPYKTypa, POKIAAEMOCTb, MPHUPOCT, TEMI POCTAa,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JuHamuka nonyiasiuuu U e€ peryidinus. buoThuueckuid MOTEHUHAN MOMYJISIIUU.
MonenupoBaHue AMHAMUKY nonyJsinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILIUY.
KpuBble BbDKHMBaHUS. Perymnsiids YUCICHHOCTH MOMYJSLUNA: PoJib (HAKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[TonsitTue 00 sKomoruyeckoil Huime Buaa. MectooOutanue. MHoromepHas
Mozenb dkosormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl 3konormuyeckou
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HUILIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUAbl U HX >KU3HEHHBIC
CTpaTEruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpPalMil >KUBOTHBIX. buosorndeckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: k. 1. XaTunHCOH.

Tabnupl U cXeMbl: «DKOJOTUYECKUE XAPAKTEPUCTUKU MOMYJIAIINN,
«IIpocTpaHcTBEeHHass  CTpyKTypa  momyysiiuun», «Bo3pacTHble  MHUpaMUJIbI
nonyysiiun», «CKOpOCTh  3aceleHusi [OBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuzMamn», «Mogeib 3kosiorndeckort Huimm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopnass pabora  «IIpucnocoOneHuss ceMssH  pacTeHUH K
PACCETICHUIOY.

Tema 9. Jxosorust cood1mecTB. IKOIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OMOIICHO3E.

Okocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEAyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B AKOcHCcTEMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud  dKOCUCTEMBl. buomacca u  mpomykuus.
DKOJIOTUYECKHE MUPAMUIBI UrCcel, OMOMAaCChl i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOLIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UMX TMPUYUHBL. AHTPOIOIEHHbIE BO3JCUCTBUS Ha
cykneccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKocucmembvl Mopeu U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbltb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATrpoleH03. Pazmuuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTpomM3anus TOpOACKON ¢ayHbl. buonormyeckoe 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 SKOCHCTEMaMH. Y CTOMUYMBOCTh OPraHU3MOB, TMOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eticmeusi 3aepA3HeHUl pPA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOGHSX,
OCHOBbl  DKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUs.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

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

IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIbHbBIE
IPYIIBl OPTAaHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«Ilenu nutanus (macTOUIIHAS, AETPUTHASN)», « IKOJIOTHUYECKAS MTUPAMUA YUCET,
«JKonoruyeckas nupamua OUOMacChy), «IKOJOTHMUYEcKas MUpaMuia SHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHe Jieca mocie
noxapa», «KoCUCTeMa 03€pa», «ArporeH03», «KpyroBopoT BEMIECTB U MOTOK
OHEPTUU B arporieHo3ey, «[Ipumepsr ypboskocucTem.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIETh
KOCUCTEMBI.

IIpakTuyeckas padora «3ydenue u onrucanne ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «l3ydeHue paszHooOpaszusi MEIKHX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHsl B TUIMYHBIM OMOTEo1eHO03 (B MyOpaBy, OEpe3HsIK,
€JIbHUK, HA CYXOJIOJIbHBIM WM TOMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «DKCKYpCHsSI B arposKoCHCTeMY (Ha MOJ€ WIH B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — oOmennanerapHas 000Jji04ka 3€MIJIM, TJI€ CYIIECTBYET WIH
CylIecTBOBaJIa KW3Hb. PazButue npenacrasienuii o 6nochepe B Tpyaax 3. 3iocca.



VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdeps! u e€ coctan. )Kuboe
BeIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Guochepsl Kak
rI106anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3ota). PUTMHUYHOCTE sSIBIEHUM
B Ouocdepe.

3oHanbHOCTh Ouochepnl. I[loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHBIC ¥ IIMPOKOJIMCTBEHHBIC JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhS. KimmMmar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMAa 1
onocdepHbIX PYHKITUH.

JleMoHCTpauumn

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

Tabmuubl 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kkuciopojga B HOpUPOIEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Knumatudeckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiil jgec», «LIMpokonmncTBEHHbBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YesnnoBek M oOKpy:kaomias cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BO3AYIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOT€HHOE BO3ACHCTBHE HA PACTUTENIbHBIM U KUBOTHBIA Mup. OxpaHa
PaCTUTEBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TMPUHIIUAIBI OXPaHbBI MPHUPOJIBI.
Kpacaeie kHuru. Oco0o oxpansemblie mpupoanbie Ttepputopun (OOIIT).
borannueckue cagapl 1 300710THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIIMIBI YCTOWYMBOTO PA3BUTHS YEJIIOBEUECTBA U TPUPOJIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHME W COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emuid. OOIME 3aKOHOMEPHOCTH TJIOO0QIBHBIX DKOJIOTHUYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCa U €r0 BEPOSITHBIE TTOCJICICTBUS.

Pa3BuTre METOJOB MOHUTOPHMHTAa pa3BUTHSA OIMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uccreo008anus nepexooa K pecypcocoepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanouvle ungopmayuonnvle cucmemsi, odecneuusarouwjue O00CmMyn K
uHgopmayuu no  cocmoaHul0 OMOENbHbIX 8U008 U Kkocucmem. (OcHogvl



9Kopeabuiumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdeMoHCcTpaMuA

Tabmuipt  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdeprr», «3arps3Henue mnouBb», «llapHukoBbiit  3ddexT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOENIN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacCTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHATH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METAIPEAMETHBIE U MTPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbI 10 OUOJIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa3OBaHUs, Haauyue  NpPagoOCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMU POCCUNUCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS yueOHOTO Tmipeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHIICKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1)rpaskaaHcKoOro BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;

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



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JI€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

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

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COLIMAJIbHBIM I0JIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOU AEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaXJaHCKOM WJICHTUIHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIEHNE K MPUPOTHOMY HACIICAUIO U AMSITHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/IC;

CIIOCOOHOCTh OIICHWBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ICTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAaHUE SMOLIMOHAIBHOTO BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

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

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyeckKas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE I1EHHOCTU TMPaBUJI HWHJWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT'0JIsl, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

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

7) 3KOJIOTHYeCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHUS W YyMEHUsI TPU peHIeHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIOIb30BaHUEeM  (COONIOZICHME  TIpaBWJ  TIOBEACHHS B NIPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATHE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKPYKAKOLIEH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHUYECKHE
MOCJIEACTBUS MPENPUHUMAEMBIX JACHCTBUM U MPEIOTBPAILAT UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON ACSITETbHOCTU 3KOJIOTUUECKON
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KakK CpEICTBa
B3aMMOJICUCTBUS MEXTY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHUE Ccrnenu@uKku OUOJOTUM KakK HayKd, OCO3HaHUsA €€ pOJu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHHH NpodiIemM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIlaTh pPECypCHble  MpOOJEeMbl  pa3BUTHUSA
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallOHAJIbHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTMYECKHX 3HAHUW B MEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaiu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbBHO MCHOJb30BATh OMOJOTMYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

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

FOTOBHOCTh M  CIOCOOHOCTb K  HENpPEephIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMbIE i1 (OPMHUPOBAHUS MHPOBO33PEHUS OO0yUaAIOUIUXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPrusi, SBJICHHE, MPOIECC,
CUCTEMA, Hay4YHbI (PaKT, MPUHLHII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OSKCIHEPUMEHT W  JpYrue);
yHUBEpCalbHble Yy4eOHbIE JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOM KOMIETEHIIMHM OOYYalolUXCs; CIIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JICUCTBUS B
MO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBanus y oOywatouierocas OyayT cGOPMHUPOBAHBI IO3HABATEIbHBIE
yYHUBEpCaIbHBIC YICOHBIE NCHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEHUCTBUS, PETYJISATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
TSI TCILHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTrpaMMBbl CpEIHEro oOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEJIbLHBIMH
NEUCTBUSMM:

1)0a30Bble JIOruYecKue AeHCcTBHSA:

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

WCITOJIB30BaTh TMPU OCBOCHUHM 3HAHWK TPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIEC MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIs 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pPaccMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MOJICIbLHEIC CpencTBa TUIST MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUW B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2)0a30Bble HcCiIeA0BATEIbCKHUE eliCTBHS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTally, NPeoOpa30BaHUI0 M NPHUMEHEHUI0 B Y4EeOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMyIUpOBaTh COOCTBEHHBIE 3a7adyll B 00Opa30BaTEIbHOMN
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE€ PEIICHHUsS 3aJadd  pPe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUYECKYIO 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEIICHHUS.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIW3UpPOBATH



MH(GOPMAILMIO pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
Oouonornueckoi MHPopMauu (Cxemsl, rpaduKy, AUarpaMMbl, TaOIUIIBI, PUCYHKU
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1)o6menue:

OCYILIECTBISATh KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoll TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOLICHUsS, MOHUMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAKUTEIBHOE OTHOUICHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2)coBMeCTHas AeSITeIbHOCTD:

NOHUMATh M HCIIOJb30BATh MPEUMYILECTBA KOMAHIHON Y WHIAUBUIYAJIBHON
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEWCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOKHOCTEN KayKJOr0 4€HA KOJUIEKTUBA;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXIOr0 YYAaCTHHKAa KOMaH[bl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJiaieHne YHHBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMMH:

1)camoopranu3amnus:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU IIEJIEBbIE M CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30BaTEIIbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIHOJIb30BaTh MPUEMBI PEQIIEKCUU Il OLEHKH CUTyalluH, BbIOOpa
BEPHOT'O PEILICHUS;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHU)KEHMUIO;



NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NEeSTEeIbHOCTH;

3)npuHsaTHE Ce0A U APYTrUX:

MPUHUMATh €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOTO YEJIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOro mpeamera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npopunapHOro  o0yueHuss  oOydaronuxcss  Ouojmoru. OHHM  BKJIIOYAIOT:
crenuduyeckue AJjisi OMOJOTHY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPa30BaHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOro mpeamera «bumomorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIICHHH TpobJieM  paruoHaIbLHOTO
MIPUPOOTIOIH30BAHUS, O BKJIAIE€ POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKIJIIOYAET:
OCHOBOTIOJIAaraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOrooOpa3usi ¥ MPOUCXOXKACHUS  KYJIbTYPHBIX  pPACTEHUM),  3aKOHBI
(eaHOOOpa3usi TOTOMKOB TEPBOIO IMOKOJICHMS, PACIICIUICHHS, YACTOTHl TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHngensa, TOMOJOTHUYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJaMU HAyYHOrO TO3HAHMS, HCIOJIb3YyEeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOIIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
OYKApUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTeHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IIPOIIECCOB JKU3HEACSITECIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYCCKUX
MPOIIECCOB: OOMEHa BemecTB (MeTab0Iu3M), MPEBPAIICHUS dHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U TreTepOTPOPHOrO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3UCA, NCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXKIY OpraHOMJAMH KIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX (QYHKUUSIMH, MEXITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEKIYy CHCTEMaMH OPTaHOB M WX (QYHKIUAMH, MEXAY 3Tarmamu
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
ATanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIBHBIC MPU3HAKW JKUBBIX CHUCTEM, B TOM UYHCIIE
pacTeHu, )KUBOTHBIX U YEIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHIYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

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

YMEHUE BBIJIBUTATh THIIOTE3bI, TMPOBEPITh WX OKCICPUMCHTATHHBIMU
cpencrBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
PE3YNbTATHI U JICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBaTh B Yy4E€OHO-UCCIIENOBATEILCKONW paboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJAMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TIPEACTaBIIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
oOylactu ounoJioruu u M€ IULINHBI (KJTOHUpOBaHUE, HCKYCCTBEHHOE
OIUTOIOTBOPCHHE, HAIMPABICHHOS M3MCHECHHE T'€HOMa W CO3JaHHE TPAHCTECHHBIX
OpraHu3MOB);



YMEHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOpP Oyaymiell mpodeccuoHalIbHON
JeATEIbHOCTH B 00JacTH OUOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiayOJIsTh MO3HABATEIbHBIM
MHTEpeC, HAIPaBJICHHBII Ha OCO3HAHHBINA BHIOOP COOTBETCTBYIOMIEH Mpodeccuu u
OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIMsIX CPETHETO
PO EeCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KApTUHBI MHpA, B IIO3HAHWHM 3aKOHOB IPUPOABI M PEUICHUM SKOJIOTUYECKHUX
npo0bjieM 4YelnoBeYecTBa, a TaKXKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIONL30BaHUS, U B (DOPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJIOIMUYECKHUX 3HAHWUW, KOTOpas BKIOYAET
ONpe/ieNieHUs] U TOHMMAaHHE CYHUIHOCTH OCHOBOIIOJAraloluX OHOJOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomronronHas teopust Y. JlapBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX U HampasieHusx sBomtoiuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTmdyeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apojsiiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAyYHOIO  IO3HaHMS,
UCIIOJIb3YEMbIMU B OMOJIOTUYECKUX UCCIIEI0BAHUSIX KUBBIX 0OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JeHUE, SKCIEPUMEHT), CIOCcOO0aMu BBISBIICHUS U
OLICHKM aHTPOIIOT€HHbIX U3MEHEHU B IPUPO/IE;

YMEHHME BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIOMIETO, ABUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOIO " CUMITaTPHUYECKOTO
BUJI000pa30BaHus, BAUSHUS ABMKYIIUX CHJI SBOJIOLMU HA T€HO(POH I OIS,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HaIllpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB ¥ NIOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY IpOLECCAaMU HBOJIIOLUH,
JNBIDKYIIMMHM CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
IPUCIIOCOOICHHOCTh BUAOB K cpele OOuTaHus, aOMOTHYECKUX M OHOTHYECKHUX



KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBsS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBUS COCYIIECTBOBAHUSI PUPOJIbI U YEJIOBEUECTBA;

YMEHHE peniaTb OMOIIOTUYECKUE 33a]Ja4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMU MIPOIECCaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHE pabOThl, COOMIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

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

YMEHHME y4acTBOBaTh B Yy4eOHO-MCCIIENOBATENbCKOW paboTe mo OHOJIOoruH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHHE OLIEHWBATh TUIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEJIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U croco0ax MpeaoTBpalleHus
ry100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyayuiell mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUU, CEJIbCKOIO XO34WCTBa, MHILEBOM
IPOMBIIIJIEHHOCTH, YIUIyOJIATh I103HABAaTEJIbHBIM MHTEpPEC, HANpaBICHHbIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO0 0Opa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBouYacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U
(undposbie)
n/n | TeMIporpaMmbl Bcero  Konrpouabnbiepaborsl  I[IpakTuyecknepadoTbl
o0pa3oBaTe/ibHbIepecypChl
1 buonorusikaknayka
2 JKuBbIE CHCTEMBI U UX U3YYCHHE
3 buonoruskineTku 0.5
4 XUMUYEeCKassOpraHU3AIMSKICTKU 10
5 CtpoeHue U GyHKIMUKIETKH 8
5 OOMeEH BeIIeCTB | MpeBpaIleHue 9 1
SHEPTUU B KIETKE
; Hacnencreennas ungopmanus u 9 05
peanu3zanus €€ B KIETKe
JKN3HEeHHBINIUKIIKIIETKH 6 1
9 Crpoennre U GyHKIIMMOPraHU3MOB 17 1.5
10 Pazmuoxenue u 8 15
Pa3BUTHEOPTaHU3MOB
I'enetnka — Hayka o
11 HACJIEACTBEHHOCTH U U3MEHYUBOCTHU 2 0.5
OpPraHHU3MOB
12 3aKOHOMEPHOCTHUHACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTUU3MEHYMBOCTHU 6
14 I'eHeTnkauenoBeka 3 0.5
15 CenekusiopraHu3MoB 4 1
16 buorexnonorus u 4




CUHTETUYECKAAONOJIOT U

17

OBIIEE KOJIMYECTBO YACOB I10

Pe3epBHOEBpEMS

I[TPOT'PAMME

102

13




11 KJIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
(undposbie)
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl
o0pa3oBaTejibHbIEPeCyPChI
3apoxICHUE U PA3BUTHE
1 SBOJIIOIIMOHHBIX MPEACTaBICHUI 4
B Onosoruu
MukposBoionus u
2 P 14 2
e€pe3yabTaThl
3 MaxkpoaBostouus u 6
e€pe3ynbTaThl
[TporcxoxaeHNE U Pa3BUTHE
4 15 15
JKH3HH Ha 3eMiie
ITpoucxoxkieHnedeIoBeKa —
5 P 10 1
AHTPOMOTEHE3
DKOJIOTHS] — HayKa O
5 B3aMMOOTHOIICHHUSIX OPTAaHU3MOB 3 05
Y HQJIOPTaHU3MEHHBIX CHCTEM C '
OKpY>Karollen cpenon
Opranusmsl 1 cpeJaoOuTaHus 1.5
DKOJIOTUSIBUIOB U TOIMYJISIIIUN 0.5
9 DKOJIOTHSICOOOIIIECTB. 12 05
DKOTOTrHYECKUECUCTEMBI '
10 Buocdepa — 5
rio0abHaAsAIKOCUCTEMA
11 YenoBek M OKpyKaromascpea 6
12 PesepBHOEBpeMs 8




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

7.5






HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KounuecrBouyacos
Haraun3y J1eKTPOHHBbIeNU(PPOBHICOOPA30B
n  Temaypoka Bc KonTpoabHbl [MpakTuyeckun
YyeHHu s aTejibHbIEpecypchl
/ ero  epaboThI epadoThI
n
1 buonorus kak KoMIIeKCHasi HayKa U 1
KaK 9acTh COBPEMEHHOT'0 O0IIeCTBa
2 JKuBble cucTeMbl U UX CBOMCTBA 1
3 YpoBHEBaIOPTraHU3AUSKUBBIXCUCT 1
eM
4 Hcropust OTKpBITUA U U3YUEHUS 1
Kietku. Knerounaareopus
Meroasl MOJIEKYJIAPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTruyeckas padora «M3yueHue
5 METOJIOB KJIETOYHON OHONIOTHH 1 0.5
(xpomarorpadus, 3nexTpodopes,
muddepennmnanbuoe
uentpudyruponanue, [1LP)»
6 XUMUYECKUNCOCTaBKIIETKI 1
7 MuHepaibHbIE BEMIECTBA KIETKH, UX 1
Ouosoruyeckas poib
Oprannueckue BEmecTBa KISTKH —
8 oenku. JlaboparopHast pabota 1 0.5

«O06HapyxeHue OEIKOB C IIOMOIIBIO




Ka4eCTBEHHBIX PEAKLIUI

CaoiicTBa, KnaccuduKaius u

9
¢byHKIMN O6EIKOB
10 OpraHnyecKkueBeeCTBAKICTKH —
YIJI€BOABI
1 Oprann4ecKreBeIeCTBAKIETKH —
JIUIIU 1B
Hyxneunossie kucnorsl. JTHK u
PHK. JIaGopatopnas pabora
12 «HccnenoBanue HyKJIEHHOBBIX 0.5
KHCJIOT, BBIIEJICHHBIX U3 KJIETOK
Pa3IMYHbIX OPraHU3MOBY
13 Crpoenue u pynkunu ATO. [pyrue
nykieosunrpudocdarsr (HTD)
CexBenupoBanue JIHK. Meroasl
14 = reHOMUKH, TPAHCKPUIITOMHKH,
IIPOTEOMUKHU
15 = MeToaplcTpyKTYpHORONOIOTUI
16 THUIBIKIETOK.
[IpokapuoTnueckaskiieTka
CrpoeHne 3ykapuoTHYECKOU KIIETKH.
17 = IlpaxTtuueckas pabota «/3yuenue 0.5
CBOWCTB KJIETOYHOU MeMOpPaHbI»
18 [ToBepXHOCTHBINAIITIAPATKIETKH
OnHomMeMOpaHHbIE OPraHOU B
1g =~ aeTkn. ITpakTuyeckas pabora 05

«I/IsyquHe JABWKCHUS NUTOIIIIa3MBbI
B PAaCTUTCIIBHBIX KICTKaX»




20

21

ITonmyaBTOHOMHBIE OPraHOMIbI
KJIETKU: MUTOXOHJIPUH, TTACTUIBL.
JlaGopaTopHas pabora
«HccnenoBanue mia3mMonamn3a u
JIeTIa3MOJIH3a B PaCTUTENIbHBIX
KIIETKax»

HemeMOpaHnHbIeOpraHOHUIBIKIETKH

0.5

22

23

24

25

26

27

Crpoenue u QyHKIUUSAAPA
CpaBHUTeNIbHAS XapaKTEPUCTUKA
KJIETOK 9yKapuoT. JlJaboparopHas
pabora «3ydeHue CTpoeHHs KIETOK
Pa3INYHBIX OPTaHU3MOBY

AccuMmiAnMs U JUCCUMMIIALUS —
JIB€ CTOPOHBI MeTabonu3Ma. Tumsl
obmeHa BeriecTB. JlabopaTopHast
pabota «/3yueHune KaTaTuTHYeCKOn
aKTUBHOCTH (hepMEHTOB (Ha
MpUMepe aMuIIa3bl WIN KaTajaasbl)»

DepMEHTaTUBHBIN XapaKTep
peaKIuii KJIETOYHOro MeTaboIu3Ma.
JlaGopatopnas pabora «3yuenue
(hepMEHTaTUBHOTO pPacCUICTIICHHS
MEPOKCHU/Ia BOJIOPOJIA B
PaCTUTENLHBIX U KUBOTHBIX
KIIETKaX»

benxu-akTuBaTopsl U OENKH-
MHTHUOUTOPBI

ABTOTpO(HBIMTHIIOOMEHABEIIECTB

0.5

0.5




28

dorocunres

XemocuHTtes. JJabopaTropHas pabota

29  «CpaBHeHHE IPOIIECCOB 0.5
(oTOCHHTE3a 1 XEMOCHHTE3a»
AHa’poOHbBIe opraHu3Mbl. Buibt
30 opoxenus. JlaboparopHas pabora
«CpaBHEHUE IPOLIECCOB OPOKEHUS U
TIBIXAHUSD)
31 AdpoOHBIE OPraHU3Mbl. JTaIbI
SHEPreTHYecKoro ooMeHa
DHeprust MEMOPaHHOTO TPATUCHTA
32 mpotoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 PeaknummarpuyHOTOCHHTE3a
34 Tpanckpunuus —
MatpuuHsliicnaTe3 PHK
35  Tpancusanus u e€dTarbl
36 KonupoBanue amuHokuciot. Posb
pubocom B OmocuHTe3e Oenka
37 Opranuzanys TeHOMa y IPOKaproT U
3YKapHOT
38 MonekysspHble MEXaAHU3MBbI
9KCIIPECCUU T€HOB Y YKapHOT
Bupycsl — HeksieTouHbIe (POPMBI
g | KUSHHH o0JIUraTHbIE apa3uTHI. 0.5
IIpakTryeckas padora «Coznanue '
MOJIETIN BUpYyCa»
40  BupycHble 3a007€BaHHs YETIOBEKa,




KUBOTHBIX, PACTCHUI

HanorexHonornu B OMOJOTMH U

41
MEIULIIHE

42 JKN3HEHHBIAIMKIIKIIETKA

43 ~ Marpuunsiicunres JJHK
Xpomocomsl. JTaboparopHas pabota

44  «M3ydyeHue XpoMOCOM Ha FOTOBBIX 0.5
MUKpOIIpernaparax»

45 JleneHUeKIeTKM — MHTO3
Tuns! ketok. Kapuokunes u
nuTokuHes. JJabopatopHas padora

46  «HabmogeHne MUTO3a B KJIETKAX 0.5
KOHYMKA KOpeIIKa JyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

47 PerymsanuskM3HEHHOTrOLIMKIIAKIETOK

48  OpraHu3MKaKeIHHOELENO0e
Txanu pactenuii. JlaboparopHas

49  pabora «M3yueHue TKaHEH 0.5
pacTeHuin»
TkaHM KUBOTHBIX U YEIOBEKA.

50  JlaGoparopHas pabota «/3yuenue 0.5
TKaHEH JKHBOTHBIX
Opransl. CucTeMbl OpraHoB.

51  JlaGoparopHas pabota «/3yueHue 0.5
OpraHOB LBETKOBOT'O PACTEHUS»

52 = OmoparenaopraHu3MoB

53  JIBW)KEHHEOpraHU3MOB

54 | [luranueopraHu3MOB




IInTanne MO3BOHOYHBIX JKHBOTHBIX.

55 [TumeBapuTenbHas cucTeMa
YeJIoBeKa

56 = JlpixaHHEOpraHU3MOB

57 JIpIXaHue TO3BOHOYHBIX )KHUBOTHBIX
U YelloBeKa

58 = TpancmopTBemecTB y OpraHu3MOB
KpoBenocnas cucrema

59 | TO3BOHOYHBIX KHBOTHBIX U
YeJI0BeKa

60 Brigenenue y opranusmoB

61  3ammra y opraHu3MOB

62 = MMmmyHHascucTemauenoBeka

63 PaznpaxxumMocTh 1 perymsinus y
OpPTaHU3MOB
['ymopanbHast perymnsnus u

64 = SHIOKpWHHAS CUCTEMA KUBOTHBIX U
9eJoBeKa

65  dopMbIpa3MHOKEHUSIOPTaHU3MOB

66 = IlomoBoepa3sMHOXKECHHE

67  Meiio3
I"ameTorenes. O6pazoBanue 1
pa3BUTHE MOJIOBBIX KIIETOK.

68 = JlabGoparopHas pabota «3yueHue 0.5
CTPOEHUS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpenapaTax»»

69 WupnBuyanbHOEpa3BUTHEOPTaHI3M

OB — OHTOI'CHE3




70

3akJajKa OpraHoB U TKaHEH U3
3apO/IBIIIEBHIX JIUCTKOB

71

Poctu Pa3BUTHUC ) XKUBOTHBIX.
Jlaboparopuas pabota «BrisBicHHE
MIPU3HAKOB CXOJICTBA 3aPOIbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

73

74

Pa3zmHoxeHue 1 pa3BUTHE PACTCHUM.
Jlaboparopuas padota «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHuin»

I/ICTOpI/IH CTAaHOBJICHHA U PA3BUTHUA
TCHCTUKH KaK HayKU

OcHOBHBIE IOHATHUS U CUMBOJIBI
reHeTuku. JlabopaTopHas pabora
«Jlpo3odumna kak 0ObEKT
TEHETHYECKUX UCCIIEI0BaHUI»

0.5

0.5

75

76

3aKOHOMEPHOCTU HACTEI0OBaHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuueckaspabora
"HN3yueHnepe3yabTaTOBMOHOTHOPHL
HOTOCKpEIMBaHU Y 1p030(pHIIbI"

[{uTonornyeckneoCHOBEIMOHOTHOPH
JTHOTOCKpELIMBaHUs

0.5

77

78

AHaNM3UPYIOLIEECKPEIINBAHUE.
HenonnoenoMuanpoBanue

JIMrubpuiHoe CKpeuBaHme.
[IpakTuyeckas padora «M3yueHue
pe3yabTaTOB TUTUOPUIHOTO

0.5




CKpEUIMBAaHUA y APO30(UITBI»

LII/ITOJ'IOFI/I‘ICCKI/I €OCHOBBIINUT'U 6pPI,I[H

7 OTOCKPEIIUBAHUS

80 CuerieHHOEHACIIEJOBAaHUETIPU3HAKO
B

81 XPpOMOCOMHAATEOPHUSIHACIICICTBEHHO
CTH

82 I'enetukanona

83  I'eHOTHMIKaKIEIOCTHASCUCTEMA

84 I'eneTnyeckuii KOHTPOIb PA3BUTHS
pacTEeHMIA, )KUBOTHBIX U YEIOBEKa

85 N3MeHYnBOCTHIIPU3HAKOB.

BunsimzmenunBoctu

86 MonudukanmoHHATU3MEHINBOCTh
BapuauuonHsslii psan u
BapHaIllOHHAs KpUBasl.

JlaboparopHnast pabota

87  «WccnemoBaHue 3aKOHOMEPHOCTEH 0.5

MOIA(DHUKAITIOHHON H3MEHUNBOCTH.
[TocTpoeHneBapualMOHHOTOPSA U
BAPUALIMOHHONKPUBON»

88 I'eHOTUIIYECKASII3MEHIHBOCTb.
KoMOnHaTHBHASIM3MEHINBOCTh
MyTannoHHast U3MEHYUBOCTb.

89 IIpakTuyeckas pabora «MyTtauu y 05
Ipo30¢uiIbl (Ha TOTOBBIX '
MUKpOTIpenaparax )»

90 = 3aKOHOMEPHOCTH MYTAIIMOHHOTO




npoiiecca. DMUTCHETHKA U
SMUTeHOMHUKA

91

92

I'eneruxa yenoseka. [IpakTuueckas
pabota «CocTaBieHHE U aHAITU3
POIOCIOBHON»

MeTtoapIMe TUIINHCKOUTCHETUKHU

0.5

93

3HaueHUe MCIUITUHCKON T'¢HETHUKHU B
IpcaAOTBpalICHUN U JICUCHUU
reHEeTUYECKHUX 3a001eBaHNMi
YCJIIOBCKaA

94

OCHOBHBIE ITOHATHSA CCJICKLIUU.
Jlaboparopuas padota «3yueHue
COPTOB KYJbTYPHBIX PACTCHUHN U
MOPOJI AOMAIITHUX KHUBOTHBIX

0.5

95

MeToapl CEeNeKIMOHHOM paboTHI.
Jlaboparopnas padota «13yuenue
METO/JIOB CEJICKIIUH PACTECHUI

0.5

96

97

98

JIOCTHIKEHHMSI CeJIEKIIU PACTeHUH U
KUBOTHBIX. [IpakTHueckaspadbora
«[IpuBUBKapacTeHUI»

CoxpaHeHnue, n3y4eHue u
HCIIOJIb30BaHNUE TEHETUYECKUX
pecypcoB

buorexHoorus Kak Hayka u
OTpacib IPOU3BOACTBA.
[IpakTuyeckas padora «M3yueHue
00BEKTOB OMOTEXHOIOTUI

0.5

99

OCHOBHLIeHaHp ABJICHUACHUHTETHUYCCK




oounoIorun
10
0 XpOMOCOMHas1 U T€HHAsAUHKECHEPUs 1
10
1 MeaueECcKueONOTEXHOIOT NI 1
10 Pesepsubiii ypok. [IoBropenue,
5 000011IeHNEe, CHCTEMATH3AIHS 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 10 135
[TPOIT'PAMME 2 '




11 KJIACC

Ne KosmuecTBo4acos
Haranzy JIeKTPOHHBbIeNU(POBHICOOPa30Ba
n Temaypoka Bce  Kourpouabnbie  IIpakTuyeckue
YeHUsl TeJbHbIePeCypChl
/ ro padoThI padoThI
n

1 OBomonnonHasTeopus Y. 1
HapBuna

5 JIBrKyI1IME CUITBI 3BOJIIOLIMU 1
Bu10B 1o Y. JlapBuny
Bbopr0a 3a cymecTBoBanme,

3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
oTOop

4 POpMHUPOBAHUECHHTETHUECKONTE 1
OPUHIBOJTIOIIH
OTanbl HBOIIOLUOHHOTO

5 MpolLiecca: MUKPOIBOJIIOLMS 1 1
MaKpO3BOJIIOLUSA
IMonmynsiums —

6 3J€MEHTapHase AMHULIA3BOIIOLN 1
u
3aKOH r€HETHYECKOTO
paBHOBecus Jx. Xapau, B.

7 Baitn6epra. JlaboparopHas 1 0.5
pabota «BbIsBICHHE '
W3MEHUYUBOCTH Yy 0COOEH OJTHOTO
BUJIa»




DnemeHTapHbIe()aKTOPHIIBOIIIOL
uu

10

11

D¢ ekt ocnoparens. dpdexrt
OYTBUIOUHOT'O TOPJIbIIIKA

Murpauuu. M3onsumumn

MONYJISALINNA: reorpaduyueckas, 1
OuoJsioruueckas

EctectBenHsbIit 0oTO0p —
HaIpaBJIsSomui GakTop 1
IBOJTIOINH

12

13

[TosoBoiioTO0p 1

[Tpucnoco0aeHHOCTh
OpPraHU3MOB KaK pe3yJabTaT
MUKposBotonnu. JlaboparopHas
pabora «M3yueHue apoMopQo30B
Y UJIM0AJANTAllMN Y PACTEHUM U
YKUBOTHBIX)

0.5

14

15

[Tpumeps! npucnocobaeHu y
OpraHU3MOB: MOP(OJIOTUYECKHE,
¢buznonoruyeckue,

OMOXHMUYECKHE,

MTOBEJICHYECKHE. 1
JlaGopatopHasipaboTta
«[IpucrnocobreHUsIOpraHu3MOB U
UXOTHOCHUTEJIbHAALEIECO00pa3HO

CTb»

Bugn, ero kputepuu u CTpykTypa.
JlaGoparopHas paboTa 1
«CpaBHEHHE BUJIOB 110

0.5

0.5




MOP(OJIOTHUECKOMY KPUTEPUIO»

16

17

CrpykTypaBuaa
BunoobpazoBannekakpe3yabTar
MUKPO3BOIIOIUU

18

19

20

CBSI3bMUKPO3BOJIIOLUY U
AIUAEMUOJIOTUH

MakposBomtonus.
ITameoHTOIOrMYECKUE METOIBI
W3YUYEHUS IBOJIOUU

BI/IOFGOI‘p a(b HYCCKUECMCTOABIN3YY
CHUADBOJJIIOIMHA

21

OMOPHOIOTHIECKHE U
CpPaBHHUTCIIBHO-
MOP(OJIOTHUUECKHE METOTBI
M3YYEHHUS IBOIOIHIH

22

MonekyIapHO-T€eHETUYECKHUE,
OMOXUMHYECKHUE U
MaTeMaTUYECKUE METO b
W3YYEHUS HBOJTIOIIUN

23

24

25

OO0111e3aKOHOMEPHOCTUIBOJIIOI]
nn

AJlanTMBHAas pajauanus.
HepaBHoMepHOCTH TEMIIOB
ABOJIIOIUHU

HayuHnble runoressl

MIPOUCXOXKICHUS KU3HU HA
3emiie

26

JloHayuHbIe peACTaBIEHUS O




3apOKICHUH KU3HU

27

28

OCHOBHBIEATAIIBIHEOPTAHHNYECKO
UDBOJIIOLINHT

FI/IHOTG?)BISapO)KI[eHI/IiDKI/ISHI/I

29

Ucropus 3emiu u MeToabl €€
usydenus. JlaboparopHas pabora
«M3y4yeHue u onucanue
HCKOIIa€MbIX OCTATKOB JIPEBHUX
OpPIraHU3MOBY

0.5

30

31

HauanpHbI€3TanBIOpraHnyecKon?
BOJIIOLIUA

BBOJ'IIOI_II/ISISYKapI/IOT

32

33

OcCHOBHBIE 3TaNbI 3BOJIFOITUHN
pacTUTEIBHOTO MHpA.
[pakTHueckas padoTa
«M3ydyeHnue ocobeHHOCTEN
CTPOEHHS PACTEHUI Pa3HBIX
OT/EJIOB»

OCHOBHBIE 3TaIIbI 9BOJOIMHA
JKUBOTHOI'O MHUpa

0.5

34

DBOIIONHUS )KUBOTHBIX.
[TpakTrueckas pabora
«M3ydyenne ocobeHHOCTEH
CTPOEHUS TTO3BOHOYHBIX
YKUBOTHBIX)

0.5

35

36

PasBurHne xu3Hu Ha 3eMiie 1o
JpaM U TeproIam

MaccoBbie BBIMUPAHUA —




9KOJIOTMYCCKUEC KPU3SUCHL
mpouuIoro

CoBpeMeHHbIN IKOJIOTUYECKUM

37
KPHU3UC, €ro 0COOCHHOCTH

38 CoBpeMeHHasCUCTEMAaOpraHuyecC
KOTOMHpA

39 OCHOBHBIECUCTEMATHYECKUETPYIT
IBIOPTaHU3MOB

40 AHTpOI10JIOTHS — HayKa O
YeNoBeKe

a1 Pa3BuTHe npencraBineHuii o
HPOUCXOKICHUH YETIOBEKa
Mecro 4enoBeka B CUCTEME
OpPraHUYeCcKOTO MHpA.

42 JlaGoparopHas paboTa 05
«3yueHne 0COOEHHOCTEM '
CTPOEHUSI CKeJleTa YelloBeKa,

CBSI3aHHBIX C IPAMOXOKICHUEM

43  JIBMKYIIMECHIIBIAHTPOTIOTeHE3a
CooTHolieHne OMOIOTHYECKUX U

44 COLIMATIbHBIX (PaKTOPOB B
aHTPOIIOTEHE3e

45  OcCHOBHBIECTAMMAHTPOIIOT€HE3A

46 [Taneorenernka u
MaJICOTEHOMHKA

47 OBOITIOLIHSACOBPEMEHHOT 0UEIIOBE
Ka

48 = YenoBeueckue pachl. 0.5




[IpakTuyeckas pabora
«M3y4eHne 3KOIOrHIeCKIX
aJlanTanuii YeoBeKa

49

50

51

MG)KI[I/ICL[I/IHJII/IHapHBICMCTOI[BIaH

TPOMOJIOTUH

3apokJIeHUE U
Pa3BUTHEIKOIIOTHI

MeTobl 3KOJIOTHH.
JlaGopaTopHnas pabota
«3y4yeHnue MeTo10B
9KOJIOTUYECKUX HCCIICIOBAHUI

0.5

52

3HaYeHNE IKOJIOTUUECKAX
3HAHUN [T YeJI0BEKA

53

54

55

56

DkonornyeckuedakTopel

Abuotnueckue axkropsl. Cer
KaK 9KOJIOTUYECKUH (aKTop.
JlaGoparopHas paboTa
«BpIsBIEHNE TpUCTIOCOOIEHUI
OPTraHU3MOB K BIIUSTHHIO CBETa»

AbuoTtnueckue GpaxkTopsl.
Temmeparypa Kak
HKOJIOTHUECKUH (pakTop.
JlaGoparopHas paboTa
«BrIgBrIEHUE TPUCTIOCOOICHU
OPTraHU3MOB K BIIUSTHUIO
TEMIIepaTypbi»

AbuoTtnueckue GpaxkTopsl.
BrnaxxHOCTB KakK PKOJIOTMYECKUI

0.5

0.5

0.5




daxrop. JlabopaTopHas pabora
«AHATOMUYECKHE OCOOCHHOCTH
pacTeHH U3 Pa3HbIX MECT
oOuTaHMU»

S7 CpenploouTaHNsIOpraHM3MOB 1

58 buonornueckuepuTMpl 1

59  JKuzneHHbIe(OPMBIOPTAHU3MOB 1

60 buotnueckuedakTops 1
3HaueHue OMOTHICCKHUX

61 B3auUMOJICUCTBUHI 11 1
CYIIIECTBOBaHHS OPTaHU3MOB B
cpene oouTaHus

62 DKOJIOTN4YeCKUEXapaKTEPUCTUKU 1
MOTTYJISIITAH
OcHoBHbIE TIOKa3aTeNN

63 TIOTTYJISIIIAH:: YUCIICHHOCTD, 1
IUIOTHOCTh, BO3pAaCTHAS U
MOJIOBAs CTPYKTypa
OcHoBHBIE TIOKa3aTeNN

64 MOIYJISIIIAH: POKIAEMOCTb, 1
MPUPOCT, TEMI POCTA,
CMEPTHOCTH, MUTPAITUH

65 DKOIOTUYECKASICTPYKTYPATIOMYIT 1
100701

66 JvHamuKa nonyssinuu u eé 1
perynsus

67 KpuBsle pocTa ynCiIeHHOCTH 1

MOITYyJIAINHN. KpI/IBBIe BbI’KMBAaHU S




DKoJIoru4eckasi HuIa BUja.
JlaGopaTtopHnas pabota

68 0.5
«[Ipucnocobnenus cemsH
pacTeHH K pacceseHuIo»

69  BuakakcucTemarnomyssnui

70 3aKOHOMEPHOCTH MOBEJCHUS U
MUTpaLUil )KUBOTHBIX

71 Co00111eCTBOOPraHU3MOB —
OHUOLIEHO3

79 DKOCHCTEMAKaKOTKPBITAsCUCTEM
a

73 KpyroBopor BeriecTB 1 OTOK
SHEpPIrUU B HIKOCUCTEME

24 OCHOBHBICTIOKA3aTEITMIKOCUCTEM
Bl

75 OKOJOTHYEeCKUETHPaMU bl

76 N3menennscooOecTs —
CYKLIECCUH
[IpupoHBIE S5KOCUCTEMBI.

77 DKOCHCTEMBI 03€p U PEK.
DKOCHCTEMBIMOpEI U OKEaHOB
IIpupoaHbIE S5KOCUCTEMBI.

78 DKOCHUCTEMBI TYH/JIP, JIECOB,
CTeneH, MyCThIHb

79 = AHTpPONOTr€HHBIEIKOCUCTEMBI
YpOosKOoCHCTEMBL.

80  IlIpakTtuueckas pabota 0.5

«3ydyenue u onucanue




ypOOIKOCUCTEMBI»

81

82

83

84

3aKoHOMEPHOCTH (hOPMUPOBAHUS
OCHOBHBIX B3aUMOJEHUCTBUMI
OPraHu3MOB B 3KOCHUCTEMAX

MexaHu3MBbI BO34EHCTBUA
3arpsi3HCHUH pa3HbIX TUIIOB Ha
CcyOOpraHM3MEHHOM,
OpPTaHU3MEHHOM,
MOMYJISIITAOHHOM H
9KOCHUCTEMHOM YPOBHSIX
buochepa —
oOmeraneTapHas0060109Kka3eM
51

Yuenue B. U. BepHajackoro o
ounochepe

85

3aKOHOMEPHOCTHUCYIIIECTBOBAHUS
6uochepsl

86

87

KpyroBopoTs! BemniecTB u
OMOT€OXMMHUYECKUE ITUKITBI

3oHaNbHOCTH Ouochepsl.
OcHOBHBIE OMOMBI CYIIN

88

89

90

VYcroitunBocThOnOCHEPHI

OKOJIOTHYECKUE KpU3UCBI U UX
MMPUYIUHBI

Bo3zaeiicTBueuenoBekanabuoche
Py

91

AHTpPOTIOTEHHOE BO3/ICHCTBHE HA
pacCTUTEIBHBIN U KUBOTHBIA MU




92

OxpaHanpupoibl

OcCHOBHBIE MIPUHIUIIBI

93  ycTOWYMBOrO pa3BUTHA
YEJIOBEUYCCTBA U MPUPOJIBI
PammonansHoe

94 IIPUPOJIONOIL30BAHUE H
COXPaHECHHE OMOJIOTUYECKOTO
pazHoo0paszus 3emin
O060011IeHNE IO TEME

95 «MHUKpO3BOJTIONHS U €€
pe3ysbTaThD»

O0o0061IeH1E 10 TEME

96 «Maxkpo3BoJonus u ¢
pe3ysbTaThD»
O00011eHNE 110 TEME

97  «lIpoucxoxneHue U pa3BUTHE
JKM3HHU Ha 3eMiie»

O0o0mIeH e IO TeMe

98 «[IporcxoxeHNE YemoBeKa —
AHTPOTIOTEHE3)»

O06o06mIeHNE 10 TeMe «DKOJOTHS

99 — HayKa O B3aUMOOTHOIIIEHHSIX
OpPraHU3MOB»

10 O0o001IeHNE TT0 TEME

0 «OpraHu3Msl ¥ cpesia OOMTaHUS

10 O060061IeH E TT0 TEME «DKOJIOTHUS

1 BHJIOB Y TIOMYJISLINI»

10 O606mmenue o reme «buochepa




2

— TI00aIBbHAS DKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102

7.5







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

IIpoBepsiemblie TPeOOBAHUA K MPEAMETHBIM
pe3yJbTaTaM 0CBOEHUS] OCHOBHOI1
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpPeIHEro 00mero
oOpa3oBaHus

KoanposepsiemororpedtoBanus

ChopmupoBaHHOCTh 3HaHUM O MecTe H  POJH
OMOJIOTMM B CHUCTEME €CTECTBCHHBIX HAyK, B
(hOpMHUPOBAaHHH COBPEMECHHON E€CTCCTBCHHOHAYYHOM
KApTUHBI MHpa, B IO3HAHUM 3aKOHOB MPUPOJABI U
PEIICHUH >KU3HEHHO Ba)KHBIX COLIMAJIBHO-ITUYECKUX,
SKOHOMUYECKHX, 3KOJIOTMYECKHUX pobiieM
YEeJIOBEUECTBa, A TAKXKE B PEHIEHUU BOIPOCOB
panMoOHaIBHOTO MPUPOJONOIIB30BAHMS, B
(hopMHUPOBaHUH [IECHHOCTHOT'O OTHOIIECHUS K TIPUPOJIE,
oOlIecTBY, 4YENOBEKY; O BKJIAJE€ POCCHICKUX H
3apyOexHBIX Y4YEHBIX — OHMOJOrOB B pa3BUTHE

OHOJIOr U

Bnanenue cuctemoil 3HaHMH 00 OCHOBHBIX METOIAX
Hay4HOT'O MO3HAHM, HCIIOJIb3YEMBIX B
OHMOJIOTHYECKUX MCCIIENOBAHMSIX KUBBIX OOBLEKTOB H
9KocucTeM (ONMHMCaHHWE, U3MEPEHHE, IIPOBEIICHUE
HAOMIOZICHUI); crmoco0aMM BBISBICHUS M OIICHKHU
AQHTPOIIOTE€HHBIX U3MEHEHUH B IPUPOJIE.

VYMeHHne BBIIBUTATh THUIOTE3bl, MPOBEPITh UX
SKCTIIEPUMEHTAIBHBIMUA ~ CPEICTBaAMH, (OPMYITUPYS
LeTb KCCIIEOBAHUSA, AaHAJIMU3UPOBATH MOIYYCHHBIE
pe3yAbTaThl U JIeJaTh BHIBOJBI.

BrisBieHHEe 3aBHCHMOCTH MEXIY HCCIETYEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYCHHBIX PE3yJbTAaTOB
u GOpMyIUpOBaHHE BBIBOJOB C MCIOIB30BAHUEM

HayYHBbIX HOHHTHﬁ, Teopnﬁ 1 3aKOHOB

VYMeHne BiIafeTh CUCTEMON OHMOJIOTMYECKUX 3HAHMI,
KOTOpast BKJIIOYAECT: OCHOBOIIOJIAraronyie
OMOJIOTHYECKHE TEPMHUHBI W TIOHSATHS (KU3HB, KIIETKA,

TKaHb, OPraH, OPraHW3M, BH, MOMYJALMSA, SKOCHCTEMA,




OuorieHo3,  Ouoctepa;  MeTaboOmM3M,  TOMEOCTa3,

KJICTOYHBII MMMYHHUTET, OMOCHHTE3 Oeka,
OHOIIOTMEDHI, JICKPETHOCTD, CaMOpET YIS,
CaMOBOCIIPOU3BE/ICHHE, HACJIEACTBEHHOCTD,

HM3MEHUYUBOCTb, SHEPrO3aBUCUMOCTb, POCT U PA3BUTHE);
OMOJIOTUYECKHE TEOpWHU: KJIeTo4yHas Tteopus 1.
[[IBanna, M. Ilneiinena, P. BupxoBa; KioHaIbHO-
cenekTuBHOro ummynurera II.  Opmux, HW.N.
MeunukoBa, XPOMOCOMHasI Teopus
HACJIEACTBEHHOCTH T. Moprana, 3aKOH
3apozsieBoro cxonacrsa K. bapa, sBomounnoHHas
teopuss Y. JlapBuHa, CUHTeTHMYecKas Teopus
3BOJIIOLMHU, Teopus aHTponoreHeza Y. JlapBuna;
teopusi Omoreoneno3a B.H. Cykauépa; yuenne H.U.
Basunosa 0 LIEHTpax MHOT000pa3us u
IIPOUCXO0KICHUS KYJIBTYPHBIX pacTeHul, yuenue A.H.
CeBepiioBa 0 TyTSIX M HAMpPaBICHUSIX SBOJIOLHUU,
yuenue B.U1. BepHanckoro — o 6uocdepe);

3aKOHBI (emuHOOOpa3usi  MOTOMKOB  IEPBOTO
MOKOJICHHSI, pACUIETUICHHS PU3HAKOB, HE3aBUCUMOTO
HACJIeIOBaHUs MpU3HaKoB I'. MeHpaens; CUerieHHOro
HacJeOBaHUs MPU3HAKOB M HAPYIICHUS CLETUICHUS
reHoB T. Moprana; romMoJIOTMYECKUX pAIOB B
HacinencTBeHHOM u3MeHunBoctd H.M. Basuiosa;
reHeTudyeckoro pasHoBecuss JIx. Xapmu u B.
BaiinGepra; 3apoasimeBoro cxoactsa K. bapa;
ounorenernueckuit 3akoH J. ['ekkens, @. Mroiepa);
MIPUHIIUIIBI (YMCTOTHI TAMET, KOMIIJIEMEHTAPHOCTH);
npaBuiia (Muaumyma HO. JIubmxa, 3KOIOTHYECKON
MUPaMHJIbI YUCENl, OMOMACCHI U DHEPTHH);

runoTe3sbl (koarepBatHoit A.M. OmapuHa, mepBHYHOTO
oympona JIk. Xommeitna, mukpochep C. Dokca,

pubosuma T. Yek)

YMeHue pemaTth MOMCKOBBIE OMOJIOTHYECKUE 3a/1auu;
BBISIBIIATh TTPUYMHHO-CJICICTBEHHBIE CBSI3M  MEXKIY
HCCIIEAYEMBbIMU OUONIOTHYECKUMU o0BeKTaMH,
MIPOLIECCAMU U SIBIICHUSIMU; JIENIaTh BHIBO/IBI M TPOTHO3bI
Ha OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

COCTaBJIATh 'CHOTHIIMYCCKHUE CXEMbI CKPCIIWBAHUA OJIA




Pa3HbIX THUIIOB HacCJaCca0BaHUA IMMPU3HAKOB y
OpraHu3smMoB, COCTABJIATH CXEMbI IICPCHOCA BCHICCTB U
OHEPIrMKM B OKOCHCTEMAaX (I_[el'H/I IIUTaHus, ITHUIICBBIC

CEeTH)

YMeHue  ycTaHaBIMBaTh  B3aWMOCBSI3U  MEXKIY
CTpOoeHHEM M (YHKUUSMH: OpTraHOWIOB, KIETOK
pa3HbIX TKaHEH, OpraHaMHM W CHCTEMaMH OpPraHOB y
pacTeHui, )KMBOTHBIX M YEJIOBEKA; MEXIYy 3TaraMH
oOMeHa BEIIECTB; OJTalaMu KJIETOYHOTO LHUKJIA M
KM3HEHHBIX  IHUKJIOB  OpPraHU3MOB;  JTalmamu
SMOPHOHAIEHOTO pa3BUTHS; TCHOTHIIOM u
¢deHotunom, Qenorunom U GaKTOpamMH  CpeIbl
OOWTaHMS; TPOLECCAaMH SBOJIOIMU; JBIDKYLIIMMHU
CHJIAMH aHTPOIIOTEHE3a; KOMIIOHEHTAMH pPa3IMYHBIX

9KOCUCTEM U HpI/ICHOCO6JI€HI/IHMI/I K HUM OpPraHusmMoB

YMeHue BBIICNATh CYIIECTBEHHBIC TPU3HAKH:

CTPOCHHS BHPYCOB, KIETOK IMPOKAPHUOT M DYKAPHOT;
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPTraHU3MOB,
BUJIOB, OHMOTrEOIICHO30B, JKOCHUCTEM U OHOChEpHI;
CTPOCHHS OpPraHOB M CHCTEM OpPraHOB pPAaCTEHUH,
KUBOTHBIX, YeIIOBEKa; MPOIIECCOB
KU3HEJEATEIbHOCTH, MPOTEKAIONINX B OpraHu3Max
pacTeHUi, >KUBOTHBIX M YEJOBEKa; OMOJIOTMYECKUX
mpoueccoB:  oOMEHa  BemecTB  (MeTaboJu3M),
nH(popMallMd U TIpEBpallleHUus] SHEPruu, OpoKeHus,
aBTOTPO(HOTO U TETepOTPO(GHOr0 THUMOB MUTAHUS,
(dboToCcMHTE3a U XEMOCHHTE3a, MMHTO3a, Meio3a,
rameToreHesa, AMOpHOreHe3a, MOCTIMOPUOHAIBHOTO
pa3BHTHS, pPa3MHOXKEHUS, WHIMBUTYTBHOTO
pa3BUTUS OpraHU3Ma (OHTOTeHe3a), B3auMOJICHCTBUS
TeHOB, TeTepo3uca; JCWCTBHA  HMCKYCCTBEHHOTO
otbopa,  CTAOWIM3UPYIOIIETO,  JBWXKYIIETO U
pa3phIBAOIIETO €CTECTBEHHOTO otbopa;
AITOTIATPUIECKOTO u CUMIIATPUIECKOTO
BUJI000pA30BaHUS,  BIUSHUS  JABIDKYIIUX  CHJI
3BOJIOLHAN Ha reHooH MTONYJISALINH;
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie 0OWTaHus,

YepeoBaHMsl HaIlpaBJIIEHUN 3BOJIOLMHU; KPYrOBOPOTa




BCIICCTB U MOTOKA SHCPIrHu B 9KOCUCTEMAX

CdopmupoBaHHOCTH YMEHHUS BBIJICTISITh
CYLIECTBEHHbIE  IPU3HAKM  BHUPYCOB,  KJIETOK
MIPOKapUOT W 3YKapUOT;  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpraHHU3MOB, BUJIOB,
OMOreoleHO30B U DKOCHUCTEM;  OCOOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U MPEBPALLICHHS SHEPTUH
B  KJeTKe, (OTOCHMHTE3a,  IUIACTHYECKOTO  H
SHEPreTHYecKOro OOMEHa, XEMOCHHTEe3a, MMHTO3a,

MCﬁOBa, OIINIOAOTBOPCHUS, Pa3BUTHUA U PA3SMHOXKCHH,

WHIAWBUAYAJIBHOT'O Pa3sBUTHA OopraHusma
(oHTOrEHE3a), 060pbOBI 3a CYLIECTBOBAHHUE,
€CTECTBEHHOTO ortbopa, BU1000pa30BaHMs,

IPHUCIIOCOOJICHHOCTH OPraHU3MOB K Cpejie 0OMTaHus,
BJINSAHHUA KOMIIOHCHTOB 3KOCHCTEM, aHTPOHOFCHHI)IX
M3MEHEHHII B DJKOCHCTEMAax CBOEH MECTHOCTH,
KPYroBOpOTa BEIIECTB M IPEBPAIICHUS JHEPIHH B
ouocdepe

VYMeHne HCIOJIb30BATh COOTBETCTBYIOIIUEC
apryMeHTbl, OMOJIOTMYECKYI0 TEPMHUHOJOTUIO H
CUMBOJIUKY JUIS IOKA3aTeIhCTBA POACTBA OPTAHU3MOB
pa3HBIX CUCTEMATUYECKUX TPYII; B3aUMOCBS3HU
OpraHM3MOB ¥  cpeAbl  OOWTaHUS;  €JUHCTBA
YeIIOBEYECKMX  pac; HEOOXOTUMOCTH  3JI0POBOTO
oOpa3a >KW3HH, COXPaHEHUS pPa3HOOOpa3usi BHJIOB H
9KOCUCTEM KaK YCJIOBUS COCYILIECTBOBAHUS MPHUPOJBI

M 4CJIOBCUYCCTBA

YMeHue KpUTHYECKH OIEHHMBaTh  HH(OPMAILHIO
OHMOJOTMYECKOTO COAEpKAHMSI; HHTEPIPETHPOBATH
STHUYECKHE acCHeKThl COBPEMEHHBIX HCCIEeI0OBaHUN B
6uosorumy, MEIULIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh rio0anbHbIe 9KOJIOTMYECKHE
MpoOJeMbl  COBPEMEHHOCTH,  (opMHpOBaTh IO

OTHOIICHHIO K HUM CO6CTB€HHyIO TIO3HIINTIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kon

IIpoBepsieMblii3jIeMeHTCOAEPKAHNUS

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

11

1.2

1.3

CoBpemeHnHass OHOJOTMS — KOMIUIGKCHas Hayka. buoliornyeckue HayKu H
u3ydyaemble UMH TpobOieMbl. DyHIaMEHTalbHbIE, MPUKIAAHBIE U TMOHCKOBBIE
Hay4HbIC UCCIICOBAHUS B OMOJIOTHUH.

3HaueHue Owonoruu B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbel mupa. [Ipodeccun, cBszanHble ¢ Ouonorueil. 3HaueHue OUOIOTUU B
MPAaKTUYECKOW JEATENIbHOCTH YEJIOBEKA: MEIMIIMHE, CEIbCKOM XO3SICTBE,

IIPOMBIILIIEHHOCTH, OXPaHe MIPUPOJIbI

XKuBble cuctembl Kak mpeaMeT usydeHus: Ouonoruu. CBOMCTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, IUCKPETHOCTb U LEIOCTHOCTh, CIOKHOCTh W
YHOPSIOYCHHOCTD CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHU3aLMS,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTb, U3BMEHYMBOCTD, POCT U Pa3BUTHE.

YPpoBHU OpraHu3aly >KMBBIX CUCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIN, TKAHEBBIH,
OpraHu3MEHHBIH, MOMYJISIIMOHHO-BUA0BOM, 3KOCHCTEMHBII
(buoreonienotuueckuii), Ouochepupiit. Ilporuecch, TPOUCXOASIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU XKUBOTo. JKHM3Hb Kak ¢opMa CyIIecCTBOBAHUS

MaTepuun

Mertoabl Ouosnoruueckoid Hayku. HaOmiogeHue, u3MepeHHE, SKCIEPUMEHT,
cucreMmarusanusa, wmertaaHanu3. IloHaTHe O 3aBUCMMOM W HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcriepuMeHTa. [locTaHOBKa M MpoOBEpKa TMIIOTES.
HyneBast runore3a. Ilonstue BbIOOpKM U €€ npocToBepHOCTh. Pa3bpoc B
Ouosiornyeckux JAaHHbIX. OLEHKa JOCTOBEPHOCTH MOJYYEHHBIX pPE3yJIbTaTOB.
[IpynunHBEl HCKaXKEHUs PE3yJbTATOB 3KcnepumeHTa. [IoHsaTHE cTaTMcTHYEeCKOro

TECTa

KnerkakakOuogornueckascucTemMa

2.1

Krnerka — cTpykTypHO-(pyHKIIMOHAJIbHAS €IUHUIA >KUBOro. McTropus OTKpBITUS
kinetku. Pabotsr P. I'yka, A. Jlesenryka. Knerounas teopust (T. IIBanH, M.
[Ineinen, P. Bupxos). OCHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeTo bl MOJIEKYIISIPHON U KJIETOYHON OMOJIOTHN: MUKPOCKOIUS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, nuddepeHnraiIbHoe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJBbTUBUPOBAHHUC KIICTOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- B yJIbTPaMUKpPOAJIEMEHTHI. Bona u

e€ poJib KaK pacTBOPUTEINS, peareHTa, y4acTUE B CTPYKTYpUPOBAaHUHU KIIETKH,




TEIUIOPETy . MuHepaabHbIe BEIIECTBA KJIETKH, MX OHUOJOTHYEcKas pOJib.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonornueckue mnonuMepsl. benku. AMHHOKHCIOTHBII cocTaB  OENKOB.
Crtpyktypbl OenkoBoi Mojekynbl. llepBuuHas cTpykrypa Oenka, MentuaHas
CBA3b. BropuuHas, TpeTHuHas, YeTBEpTUYHASA CTPYKTYypbl. J[leHarypariusi.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBonpl. MoHOcaxapuibpl, AMCAXapUIbl, OJUIOCaXapuibl M MOJHUCAXAPUJIBI.
OO0muit mmaH cTpoeHus U (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJEBOJOB.
buonoruueckue GyHKIIUU YTIIEBOIOB.

Jlumunel. TuapodumnbHO-TUApOodoOHBIE cBoiicTBa. Kiaccudukanus ITUNUIOB.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, cTepouspl. buonoruueckue (GyHKIUU
munuaoB. OO01Ire cBocTBa OHMOJIOTMYECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh
K CaMO3aMBIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

HyxneunoBbie xkucnotel. JIHK u PHK. CrpoeHue HYKIEHMHOBBIX KHCIIOT.
Hyxneoruasl. Ilpunnun xkommuiementapuoct. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. MectoHaxoxaenue u ouonorundeckue ¢pynkiuu JHK.
Bunel PHK. @yuxkunun PHK B knetke.

Crpoenue wMonekyiasl AT®. Makpospruueckue cBsi3u B Mojekyine ATO.
buonoruueckue pynkunn ATO. BoccraHOBIEHHBIE TEPEHOCUYUKH, UX (QYHKIIMH B
kietke. CexkBennposanue /JHK.

CtpykTypHast OuWONOTHs: OMOXUMHYECKHE U OWO(DU3UYECKHE WCCIIeIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJT

2.3

Tumbr  KJIETOK:  dyKapHoTHUecKass M Npokapuotrmueckas. CTpyKTypHO-
(GyHKIMOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenue mnpokapuoTudeckoil kieTku. Knerounas creHka OakTepuil M apxew.
Oco0eHHOCTH CTpPOEHHUsI TeTepoTPOPHOM M aBTOTPO(HON MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

CrpoeHre M (QYHKUMOHHMPOBAHHE 3yKapuoThyeckod kieTku. Ilmazmartuueckas
MeMmOpana (ruazmanemma). CTpyKTypa miia3MaTHUecKoi MeMOpaHbl. TpaHcmopt
BEUIECTB 4Yepe3 IIIa3MaTHYecKylo MeMmOpaHy: maccuBHbBIM  (nuddysus,
oOneru€énHass aAudQy3us), aKTUBHBIA (NMEPBUYHBI M BTOPUYHBIA AKTUBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbl. Pabora HaTpuii-KanueBoro
Hacoca. OHJAOIMTO3: MUHOLUUTO3, (arounTo3. DK301HUTO3. KierouHas CTeHKa.
Crpykrypa 1 GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurommazma. I{uto3zone. Ilutockener. [IBmxeHue murTominasmbl. OpraHousl
kiIeTkd. OJHoMeMOpaHHBIE OpPraHOMIBl KIETKH: SHAOIUIa3MaTHYecKash CeTh
(QIIC), anmapar 'onbpku, TU30COMBI, UX CTpOeHHE U (QYyHKIUH. B3auMocBs3b
OJJTHOMEMOpaHHBIX OPraHou0B KiIeTKH. CTpOeHHE TpaHyJSPHOIO PETHKYIyMa.

Cunte3 pacTBOpUMBIX  OenkoB.CHMHTE3 KJIETOYHBIX MeMOpaH. [mamkuit
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(arpaHynspHBIA) SHAOIUIA3MATHYECKUNA peTUKynyM. CekperopHas (QyHKIUS
annapata [onpmpxu. TpaHcnopT BemecTB B KieTke. Bakyonu pacTUTEnbHBIX
kietok. Kierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHH, IUTACTUBL.

Crpoenre u (QyHKIMM MHUTOXOHIpHWHA M mactui. llepBuuHBIE, BTOPHUYHBIE U
CIIO)KHBIE  TUIACTHIBI  (DOTOCHHTE3UPYIOIIMX  JyKapuoT.  XJIOPOILIACTHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opraHoujsl kinetku CrpoeHue M (QYHKIMM HeMeMOpaHHBIX
OpPraHousioB KieTku. PubGocombl. MukpodunamMeHTsl. MBIIIEYHBIE KIIETKH.
MuxkpotpyOouku. Knerouneli unentrp. CTpoeHHUE U JABWKEHHE XKIYTHUKOB U
pecHrueK. MUKpOTpYOOUKH LIUTOIIa3Mbl. LIeHTpHOIb.

SAnpo. O6onouka sapa, XpOMaTHH, KapuoIuiasMma, SAPBIIIKH, UX CTPOCHHE U
¢bynkuuun. SnepHbiii OenkoBbI MaTpukc. [IpocTpaHCTBEHHOE paCIONIOKEHUE
XpoMocoM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BriaroueHus. CpaBHHUTEIbHAs XapaKTEPUCTHKA KIETOK JYKapHOT

(pacTuTenbHOM, YKUBOTHOU, TPUOHOI)

AccUMWISIIIMSL U TUCCUMUIIALIUA — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(MHBIA W TeTepoTpOodHBIA. YdacTue KHUCIOpoAa B OOMEHHBIX
mporeccax. JHepreTuyeckoe obecreueHue KieTku: mnpespamieHue ATO B
oOMeHHBIX Tmporeccax. {DepMEeHTaTUBHBIN XapaKTep peakuil KIETOYHOTO
Metabonmu3ma. DepMeHTB, MX CTPOEHHE, CBOWCTBA W MEXAaHHU3M JICHUCTBUA.
Kodepmentsl. Otnuunst pepMeHTOB OT HEOPraHWYECKUX KaTaiau3aTopoB. benku-
aKTUBATOPbl U OEJNKU-UHTUOUTOPHI. 3aBUCHUMOCTh CKOPOCTU (EpMEHTATHUBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

[lepBuuHBI cHHTE3 OpraHudeckux BelecTB B Kierke. dorocuHTe3. Ponb
XJIOpoIiacToB B mporecce ¢oTtocunre3a. CBeroBas W TemMHOBas  (hasbl.
[IponykTuBHOCTE (oTOCHHTE3a. BiusHue pasnuyHbiXx (PaKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHue HOTOCUHTE3A.

XemocuHTe3. Paznoobpasue opraHu3MOB-XEMOCHHTETUKOB: HUTPUDUIMPYIOLIHE
OakTepuu, Kele300aKTepuu, CepoOaKTepuHu, BOJOPOIHBIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe oOpraHu3Mmbl. Bunabl Opoxenus. IIpogykTbl OpokeHHS W HX
UCTOJIb30BAHUE YEJIOBEKOM. AHAa’pOOHbIE MHUKPOOPTaHM3MBI KakK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpraHU3MBI. JTalbl dHEpreTudeckoro oomena. IloaroroButenbHBIN
sTan. [ MKoiamn3 — 6eCKUCIOPOIHOE PACHIETIIICHHUE TIFOKO3BI.

buonoruueckoe OKHCIEHHME, WU KIETOYHOE JbIXaHHWe. Ponb MUTOXOHIpUN B
nporueccax ouonornyeckoro okuciaeHus. Luknueckue peakiuu. OKUCIUTENbHOE

dbochopmmposanue. [IpenmyrecTBa a3poOHOr0 Myt OOMEHa BEIIECTB TEpe
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aHadpOoOHBIM. D(PPEKTUBHOCTEIHEPTETUIECKOTO0OMEHA

Peakuuu MmarpuyHoro cuHTtesa. [IpUHLKI KOMIUIEMEHTApHOCTH B pEaKLUAX
MaTPUYHOTO CUHTe3a. Peann3anus HacneacTBeHHON nHpopManuu. I eHeTnyeckuit
KO, ero cBoucrBa. TpaHckpunuuss — marpuudbll cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPUIILIUU: KOMIUIEMEHTApHOCTb, AHTUIAPAJUIETLHOCTh, ACHMMETPUYHOCTb.
Tpancnsauus u e€ sranpl. Yuactue tpancnopTHeix PHK B OGuocunTese Oenka.
VYcnoBust OuocunTe3a Oenka. KoampoBanume ammuoxucnor. Poms pubocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y nNpoKapuoT U 3yKapHoT. Perynsuus akTUBHOCTH I€HOB Y
npokapuot. ['unoresa omnepona (®@. Xako6, XK. Mano). Perynsauus oOMEHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycsl — Hekierounble (HOpMBI KH3HH M oOnHratHele mapasutel. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupychbie 3a0oneBanus 4denoBeka, *UBOTHbIX, pactenuii. CIIN]/], COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

KieTounsrii uki1, ero nmepuo sl u peryisinus. Matepdasza u muro3. OcobeHHOCTH
MPOIECCOB, MpoTeKarommx B HHTEpdaze. [loaroTroBka KIETKH K AEICHHIO.
[IpecunTeTnyeckuii (MOCTMUTOTUYECKUI), CHHTETUUECKUH U MOCTCUHTETHYECKHM
(IpEeMHUTOTUYECKHI ) TIEPUOIbI HHTEP(A3HI.

Marpuunsiii  cunre3 JIHK — permmkanuma. Ilpunnuner penmmkannun  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJYKOHCEPBATHBHBIM CHHTE3, AHTUIIAPAJUIEIBHOCTD.
Mexanusm permukanuu JTHK. Xpomocomel. Ctpoenune xpomocom. Tenomeps! u
Tenomepasa. XPOMOCOMHBI HaOOp KJIETKM — KapuoTul. JIummougHslii u
rarouiHb - Habopbl XpomocoM. ['omonoruunbie Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenue knetkn — MuT03. CTaauyM MHUTO3a U NMPOUCXOAAIIUE B HUX IPOLECCHI.
Tunsl MurTo3a. KapuokuHe3s u LUTOKMHE3. brosornueckoe 3HadeHHE MHTO3a.
Perynsmus MutoTHueckoro nukia kieTku. [IporpammupyemasikieToqHasruoens
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHa}IF CHOMHKaA

3.1

OpFaHI/I3MKaK6HOHOF NYCCKaACUCTEMA

OOHOKJIETOYHEIE, KOJIOHHUANbHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTAHU3MBI.

dopMBl pPa3MHOXKEHUS OPraHU3MOB: Oecroyioe (BKJIIOYAs BETETATHBHOE) W
mosoBoe. Bwuapl  Gecrosioro  pa3MHOXKEHHs:  TTOYKOBAHUE,  CIOPYIISIUSA,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasmuosxenue. [lonoBeie kieTku, win ramersl. Meiio3. Craauu meiiosa.

[ToBenenue xpomocoM B Meito3e. Kpoccunrosep. brosiornyeckuii cMpicii Meiio3a
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3.3

1 TI0JIOBOTO Ipouecca. Melo3 1 €ro MeCTO B JKU3HEHHOM IIUKJIE OPTaHU3MOB.
IIpenzaponpiueBoe paszsutue. I'ameroreHe3 y KMBOTHBIX. [lonoBBIE JKEnE3BI.
OOpazoBanue M pa3BUTUE TMOJOBBIX KJeTok. (CrnepmaroreHes M OOTEHE3.
Crpoenre moNoBBIX KiIeTOK. OIUIOAOTBOpEHHE U 3IMOpPHOHAIBHOE pPa3BUTHE
*KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyansHOoe pas3BuTHE OpraHu3MoB (oHTOreHe3). Cramum smOpuorenesa
YKUBOTHBIX (Ha mpumMepe JisrymkH). poonenue. Tumbl apodnaeHus. OcodeHHOCTH
NpoOJeHrs MIICKONUTAIONINX. 3apOJbIIeBble JUCTKH (TacTpyisiius). 3akiaaka
OpraHoB M TKAaHEW W3 3apOJABILIEBBIX JIMCTKOB. B3auMMHOE BIMAHHE 4YacTei
pa3BUBAIONIETOCS  3apojibliia (3MOpHUOHANIbHAS MHIYKIUS). 3akiajka IJIaHa
CTPOEHMSI >KMBOTHOTO KaK pe3yJlbTaT HEPAPXUYECKHX B3aUMOJCHCTBUII TEHOB.
Bnusnue Ha sMOpHOHANbHOE pa3BUTHE PA3IUUYHBIX (HAKTOPOB OKpYXKaromien
cpenbl.

Poct u pa3Burue xuBoTHBIX. [TocTamOpronansHeIil nepuon. [psimoe u Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. buosormueckoe 3Ha4YeHHE NPSAMOTO U HENPSMOIO pa3BUTHUSA, HX
pacnpocTpaHeHue B mIpupoje. Tumbl pocTa XKUBOTHBIX. (DAaKTOpbl peryisuuu
pocTta JKMBOTHBIX M uyenoBeka. Craguu MOCTIMOPHOHAIBHOIO pPAa3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHes3a yenoBeka.

PaszMHOxeHMe U pa3Butue pacteHuil. ['ameropur u cnopoput. Meiioz B
KU3HEHHOM 1ukie pacteHuid. OOpazoBaHHe CIOp B TMpoIecce Meiio3a.
I'amerorenes y pactenuil. OIJIOJOTBOPEHHE U PAa3BUTHUE PACTUTEIbHBIX
OpraHu3MoB. /[BoifHOe OIIOAOTBOPEHME Yy IIBETKOBBIX pacTeHuil. OOpa3oBaHue u

Pa3BUTHEC CECMCHHU. MexaHu3MbI peryirsiniu OHTOTICHE3a y paCTeHI/Iﬁ " )KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  Ppa3BUTHA TCHCTUKHU KAaK HAYKH. OcHoBHBIC
TCHETHYCCKHE IIOHATHS M CHMBOJIBI. I OMOJOTrMYHEIC XPOMOCOMBI, AJIJICIIBHBIC
I'CHbI, AJIBTCPHATUBHBIC IIPU3HAKH, HOMI/IHaHTHLII\/JI n pCIIeCCI/IBHHﬁ IMPU3HAK,
roMO3uroTa, TreTepo3nuroTra, 4YucCTas JIMHUA, FI/I6pI/II[LI, T'CHOTHII, q)eHOTI/IH.
OCHOBHBICMCTOJILIF CHCTHUKU: T I/I6pI/I,Z[OJ'IOF HQCCKHﬁ, HHTOHOTquCKHﬁ,

MOJIEKYJIAPHO-TEHETUYECKUI

Monorubpunnoe ckpemupanue. [lepBoiit 3akoH MeHens — 3aK0H eJMHO00pa3Hs
ruOpuioB mnepBoro mnokosneHus. [IpaBuino pomuHupoBaHusa. Bropoil 3akoH
MeHngens — 3aKkOH pacUICIUIeHMs MpU3HAKOB. lluTOonormyeckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanmuzupyromee ckpemuBaHue. [IpoMexyTOuHBI XapakTep HacleA0BaHUs.
Pacmennenne npu3HakoB pH HEMTOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemmuBaHue. TpeTuit 3akoH MeHzens — 3aKOH HE3aBHUCHMOIO

HacJICJOBaHUA IMPU3HAKOB. I_[I/ITOJIOFI/I‘-IQCKI/IC OCHOBBI




TUTUOPUTHOTOCKPEIIUBAHUSI.

CueruieHHoe HacnenoBaHue mnpusHakoB. PabGorer T. Moprana. CueruieHHoe
HAacJeA0BaHUE TIE€HOB, HApyUICHUE CLEIUIEHUS MEXAYy TeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MeEXaHM3M ONpeAesieHus: noia. AyTocoMbl U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIii U reTeporaMeTHbli moJ. ['eHeTnueckas
CTPYKTypa IMOJIOBBIX XpoMocoMm. HacnenoBaHue mNpU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

l'enoTun kak wenoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOK€eCTBEHHBIMAIUIETIU3M. B3anmoneiicTBHEHEATIEIBHBIXT€HOB.

KommnementapHocts. Onuctas. [lonmumepus

3.4
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BzaumoneiicTBre reHoTHIIA U Cpebl TpH (hopMuUpoBaHUU (eHoTHIa. I3MEeHYMBOCTD
npu3HakoB. KayecTBeHHbICE UM KOJIMYECTBEHHBIC MPU3HAKU. BUIbl M3MEHUYMBOCTHU:
HEHaCJEACTBEHHAs: M HacJIeACTBEHHA.

Moudukarmonsast W3MCHYHBOCTb. Poms Cpelbl B (hopmupoBaHUH
MOIM(UKAIMOHHOW M3MeHUnMBOCTH. HopMa peaknuu rpu3Haka. BapuanoHHBIN psif
n BapuanonHas kpuBas (B. Horamncen). CgolictBa Moau(HUKaIIMOHHON
M3MEHYMBOCTH.

I'enotnnmyeckas n3MeHYMBOCTh. CBOMCTBA TCHOTUIIMYECKON M3MEHUYMBOCTH. BuUib
TeHOTUINMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIllMOHHASI.

KomOunatuBHas W3MEHYMBOCTb. MeHo3 W TONOBOM MpollecC — OCHOBA
KOMOHMHATUBHOH M3MEHYUBOCTH. PO KOMOMHATUBHONM HU3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/Iesiax OTHOTO BUIA.

MyTanroHHas U3MEHUYMBOCTb. BUIbl MyTalmii: F€eHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M WHAYLMPOBAHHbIE MYyTalUUH. SAepHblE M IUTOIUIA3MAaTHYECKUE
Mmytaiuu. CoMaTHYeCKre U T0JI0BbIe MyTaluu. [[pudrHbI BOSHUKHOBEHUS MyTaIIHA.
MytareHbl W WX BIUSHUE HAa OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUECKHX PSAOB B HacieACTBeHHOHN n3menunBoctu (H.U.

BaBI/IJ'IOB). BHCH,[[CpHaSI N3MCHYHMBOCTHh U HACJICIACTBECHHOCTD

Kapuotun uyenoBexka. MexayHapoaHass TMporpamMma HCCIEJOBaHUs TIe€HOMaA
yenoBeka. MeToabl  M3y4YEHHs] TE€HETHMKHM  4YEJIOBEKa: TIEeHEAJIOTMYECKUH,
OJIM3HELOBLIN, IUTOTCHETUYCCKHIA, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TEHETHYECKU . CoBpemMeHHOE onpeerIeHue TE€HOTHIIA:
IIOJJHOT€HOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOLIBIO
[M1P-anamu3a. HacneactBenHble  3a0ojeBaHUs  4YellOBeKa. | eHHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bone3nn c HACJEICTBEHHON
MPEIPaCTOI0KEHHOCTHI0. 3HAUEHNE MEIMIIMHCKON TeHETUKH B MPEAOTBPAIICHUN U

JICYCHUY TEHETHUECKHUX 3a00J1eBaHMi YyeaoBeKa. CTBOIOBLICKICTKH
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JlomecTuKalus U cenekuus. 3aposkKIeHNe CENeKIUU U foMecTukanyu. Yuenue H.M.
BaBuiioBa 0 LEHTpax MPOUCXOXKAEHHS M MHOT0o0O0pasusi KyJbTYPHBIX PAaCTECHHH.
Posp cenexuyu B cO31aHUM COPTOB PACTEHMH U MOPOA *KHUBOTHBIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTMYECKHX PSIOB B HAcCleACTBEHHOW u3MeHunBoct H.M.
BasuiioBa, ero 3naueHue st CENIEKIMOHHON pabOThI.

Metoabl  ceneKUMOHHOW paboThl. McKyccTBEHHBI OTOOpP: MacCcoBBIA U
WHIUBUYIbHBI. Ortanel KOMOHMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npousBoauTeneil mo moromMcrBy. OTOOp MO TEHOTHIYy C IOMOLIbIO OLIEHKH
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ moMolIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/ CeJIEKIIMOHHOW paboThl. PajnanuoHHbIi n
XUMHUYECKMH MyTareHe3 Kak MCTOYHMK MyTaluMd y KyJIbTypHBIX (opm
opranu3moB. lMcnonp30BaHME TI'€HOMHOIO PENAKTUPOBAHUS M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTO MaTeprasia Jilsl CeEeKIIHH.
[lonyuenne nomumionnoB. BuyrpuBumoBas rubpuausauus. bauskoponacTBeHHOE
CKpelIvBaHue, WM MHOpuauHr. HepoacTBeHHOE CKpelMBaHUE, WM ayTOPHUAMHI.
I'eteposuc u ero npuunnsl. Mcnose3zoBanue rereposuca B cenekuuu. OtnanéHHas
ruopum3aiyst.  [Ipeomornenre OecIuionus MEXBHIOBBIX THOPHIOB. JlocTrkeHus

CEJICKUIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, UCIIONB3YEMbIE B OMOTEXHOJIOIUH, — KJIIETOYHbIE U TKAHEBBIE KYJIBTYpHI,
MHUKPOOPIaHU3MBl, HUX  XapakTepucTuKa. TpagulMoHHAs  OMOTEXHOJOTHSL:
xje0orneyeHre,  MONYyYE€HHE  KHUCIOMOJIOYHBIX  TMPOAYKTOB,  BHHOJEIHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTBI MHUKPOOHOIOIMYECKHX TEXHOJIOTHM.
[IponssoncTeo Oenxa, AMUHOKHCIIOT u BUTaMUHOB.VICKycCcTBEHHOE
OILUIONOTBOpPEHUE. PEKOHCTpYKIUA SAHLEKIECTOK W KIOHUPOBAHHUE >KUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass W TeHHasg uHXeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pekoMOuHaHTHBIX JIHK. JlocTmkeHuss W MepCIeKTHUBBI
XpPOMOCOMHOW ¥ TE€HHOW WHXXEHEepHUH. MeIuIMUHCKUe OHUOTEXHOJOTHH.

Hcmonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOI‘OO6pa3I/IC OpTraHu4€CKOro Mmupa

buonornueckoe  pasHooOpasue  opraHuzmMoB.  CoBpeMEHHass  CHUCTeMa
opranuuyeckoro mupa. IlpuHnuns! kiaccupukanuu opraHu3moB. OCHOBHBIE
CHCTEMATHYECKHUE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHSI M KHU3HEIEATETbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OJHOKJIETOYHBIE IPUOBI, OJHOKJIETOUHBIE BOJOPOCIH, IPYTrHUe
IIPOTHUCTHI. KononnanpHbie OpraHHu3MBlI. HBI/I)KCHI/IG OJHOKJICTOYHBIX OPraHU3MOB!:
amMEOOUAHOE, KIYTUKOBOE, PECHUYHOE. 3allliTa Y OAHOKJIETOYHBIX OPraHU3MOB.

Pa3apaxuMoCTh y OHOKJIETOYHBIXOPTaHU3MOB. TaKCHUCHI




4.2

4.3

4.5

4.6

MHorokJjieTouHble pacTeHusl. B3auMOCBs3b 4acTell MHOTOKJIETOYHOI'O OpraHU3Ma.
Tkanu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranusma. OpraHuszm
Kak eauHoe 1enoe. TkaHu pacteHuil. Tumbl pacTUTEIBHBIX  TKaHEM:
oOpasoBarenbHas, TOKPOBHAs, IIPOBOJAIIAS, OCHOBHAs, MEXaHHYECKas.

OcoOeHHOCTUCTPOCHUS, PYHKIIMIA U PACTIONOKCHUSITKAHEH B OpraHaXxpacTeHHA

BereraruBHble U reHepaTUBHbBIE OpraHbl pacTeHU. DyHKIIMM OpraHoOB U CHUCTEM
opranoB. Kapkac pacreHuil. [[BUkeHME MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. [lormomienurie BOJBI, YIIEKUCIOIO Ta3a W MUHEPAIbHBIX BEIIECTB
pactenusimu. [Ipixanue pactenuil. J{uddysus razoB yepe3 MoBEpXHOCTh KIIETKH.
TpancriopTHble CHUCTEMBbI pacTeHUW. Beigenenue y pacrenuil. 3ammra y
MHOTOKJIETOUHBIX pacteHuil. Kyrtukyma. CpeacTtBa macCMBHONM M XUMHYECKOM
3amuThl. OUTOHLIUIBI.

PazgpaxxumocTs U perynauus y OopraHu3MoB. Pa3ipaxuMocTs W peryisuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIeBelIecTBA U NX3HAUYCHUE

MHoOrokieTouHsle  KUBOTHblE. B3auMOCBS3p  4YacTeil  MHOTOKJIETOYHOTO
opranusma. TKaHI/I, opradbl U CUCTEMbI OPraHOB MHOT'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak enuHoe nesnoe. 'omeocra3. TkaHM )KMBOTHBIX U YEJIOBEKA. THIIBI
KUBOTHBIX TKaHEW: SMHUTeNMajbHas, COCAUHUTENbHAs, MbIIIEUHas, HEpBHasl.
OcoOeHHocTH CTpoeHUs, (YHKIMIA U pACIONOXKEHHS TKaHEHl B opraHax

JKHUBOTHBIX U YCIIOBCKA

Opranbl ¥ cUCTEMBbI OPTaHOB KUBOTHBIX. DYHKIIMH OPTaHOB U CUCTEM OPTaHOB.
Omopa Ttema opranu3MoB. CKeNeThl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblii U BHyTpeHHUI ckeneT. CTpoeHHE U THUIbl COETUHEHUS
KOCTEM.

JIBU>KeHHE MHOTOKIIETOYHBIX JKUBOTHBIX. [luTranme xkuBOTHBIX. [luTanue
IIO3BOHOYHbBIX XHNUBOTHBIX. I[I)IX&HI/IG JKUBOTHEIX. KoXKHOE AbIXaHUC. }Ka6epHoe )51
JIETOYHOE JIBIXaHUE.

JIpIxaHue TO3BOHOYHBIX JKHBOTHBIX. JBOJIOIMOHHOE YCIO)XHEHHE CTPOSHUS
JIETKUX ITI03BOHOYHBIX JKMBOTHBIX. ,HBIX&TCJ'II)H&?I cHUCTEMa 4eJIoBeKa. MexaHus3M
BCHTUIAIIUHN JIETKUX Yy OTHID W MIICKOIMUTAIOIIUX. TpchnopT BCIICCTB Yy
opranu3moB. TpaHCHOPT BemIecTB Yy JKUBOTHBIX. KpoBeHOCHas cuctema u eé
opranbl.  KpoBeHocHas  cucTteMa  MO3BOHOYHBIX  KHBOTHBIX.  Kpyru
KpOBOOOpAIICHHs. DBOJIOIMOHHBIE  YCIIO)KHCHHSI CTPOSHHUS  KPOBEHOCHOM
CHUCTEMBI IMO3BOHOYHBIX >XHWBOTHBIX. BI)I)IeJ'IeHI/Ie Y OpraHu3MoOB. BBI}IGJ'IGHI/IG y
®UBOTHBIX. COKpaTUTeNbHbIe BaKkyonn. Opranbl BeiaeneHus. CBs3b MOJOCTH Tela
C KPOBEHOCHOW W BBIICTUTENbHON cHcTeMaMu. BbineneHne y MO3BOHOYHBIX
JKNBOTHBIX. 3aH_[I/ITa Y MHOT'OKJIETOYHBIX JKNBOTHBIX. HOKpOBBI u nux

IIPOU3BOJHEIC.




5.1

PaznpaxkxuMoCTh U perymnsius y Opranu3MoB. Pa3IpakuMoCTh y OAHOKIETOYHBIX
opranm3moB. Takcucbl. Pa3zapakuMOCTh W PETyNsius y MHOTOKICTOYHBIX
pactenuii. PocToBbie BelecTBa U MX 3HAUCHHE.

HepBHas cucrema u pediekTopHas peryssiius y MHOTOKJICTOYHBIX JKHBOTHBIX.
HepBHas cuctema u €€ oTenbl. DBOIIONUOHHOE YCIOKHEHHE CTPOSHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputmMoB u mporpamm s 3¢PGEeKTUBHON (HYHKIIMOHATLHON
AQHHOTAIlUM ~ TEHOMOB,  TPaHCKPHIITOMOB, POTEOMOB, MeTab0JIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbE

Opranbl ¥ cucTeMbl OpraHoB 4enoBeka. OTJesbl roJIOBHOTO MO3ra IT03BOHOYHBIX
KHUBOTHBIX. Peduiekc u pedraexTopHas mgyra. be3ycloBHbIE W YCJIOBHBIC
peduiexcel. I'ymopanbHast peryisuuss M SHJIOKPUHHAs CHUCTEMa >XUBOTHBIX U
yesioBeKa. JKene3bl SHIOKPUHHOM CUCTEMBI M UX FOPMOHBI. JleiicTBIE TOPMOHOB.
B3anMocBsI3p HEpPBHOH W SHAOKPHHHOW cucTeM. [ umnoramamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. be3ycioBHbIE U YCIOBHBIC PEIICKCHI

5.2

5.3

3amuTa opraHuzMa ot Oosne3Heil. IMmyHHas cucrema udenoBeka. KieTounslid u
TYMOPJIBHBIA WUMMYHHUTET. BpoXIEHHBIN, NpHOOPETEHHBIN Crenu(uIecKuii
uMMyHUTeT. Teopus  KIOHaJIbHO-CENEKTUBHOro ummyHurera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocmanurensHble OTBEThl OpraHu3moB. Poib

BpPOXJIEHHOTO UIMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN

KpoBeHnocHast cucrema u e€ opranbl. Cepjie, KpOBEHOCHBIE COCYABI U KpPOBb.

KpyrukpoBoobparenus. Paboracepaua u e€perymsus

5.4

Jpixanue yenoBeka. {uddy3us ra3oB uepe3 mOBEPXHOCTh KIIETKU. JlpIxaTenpHas
cucrema  4eyioBeka.  JlpixarenbHas  MOBEPXHOCTh.  PerynsiuusapIXxaHus.

JIpIxaTeabHbICO0BEMBI

5.5

5.6

HI/IIIIGBapI/ITCJ'IBHaﬂ CucreéMa 4YCIO0BCKa. OTI[GJ'II)I MUIICBAPUTECIBHOIO TpaKTa.
HI/IH_ICBapI/ITCJ'ILHLIC)KCHCSBI. BHYTpI/IHOJIOCTHOC u

BHYTPHUKJIETOUHOEITNIIIEBAPEHUE

IlokpoBel M ux mnpousBoaHble. Opranel BblneneHus. llouku. Crtpoenue u
¢dbyHKIIMOHUpOBaHHEe HeppoHa. DUIIbTpalus, ceKpeunus 1 o0paTHOE BCachlBaHUE

KaK MEXaHU3MbI pabOoThl OpraHoB BbleseHus. OOpa3oBaHHEMOYH Y YellOBEKa

5.7

HBI/I)KGHI/IG YeJIOBEKA: MbImieuHas cucreMa. CkeaeTHEIC MBIIINBI XU HUX pa60Ta.

CTpoeHME U TUTIBICOEUHEHUSIKOCTEN

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtoruonHas  Teopuss Y.  Jlapuna. IIpennochbulku  BO3HUKHOBEHUS

napsuHMU3Ma. JKn3Hb U HayyHas aedarenbHocTh Y. JlapBuHa.




JBrkymue cuiibl 3Bojronuu BUAOB 1o Y. /lapBuHY (BbICOKAass MHTEHCHUBHOCThb
pPa3sMHOXEHHsI OpraHW3MOB, HACJICACTBEHHAass W3MEHYMBOCTb, Oopnrba 3a
CYIIECTBOBaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunteTnueckord teopuu 3postonnu (CTD). HelitpanbHas Teopwus

IBOJIIOLIUH. CoBpemeHHas 9BOJIIOLIMOHHAS Ouomorus.
3HauEHUEIBOJIOLIMOHHONTEOPUHN B (OopMHPOBAHUNECTECTBEHHO-
Hay4YHOWKAapTUHBIMHPA

6.2

6.3

[Momynsanust Kak >JIeMEHTapHas eAuHULA HBoJONUH. COBpEeMEHHBIE METOJIbI
OLIEHKU TEHETHYECKOro pa3HooOpa3usi W CTPYKTyphl nomyisuuil. M3menenune
reHOoQOHJa MOMYJALUU KaK 3JEMEHTapHOE HBOJIOLMOHHOE SBJIECHUE. 3aKOH
reaeTndeckoro pasHosecus Jx. Xapau, B. BaiinOepra.

DOneMeHTapHbIe (PaKTOPHI (IBUKYIINE CHIIBI) BOIIONHMHA. MyTallMOHHBIH MTpoIiece.
KomOunaTuBHass u3MeHYMBOCTh. Jlpelid reHoB — ciyvaiiHble HEHaIpaBJICHHbIE
M3MEHEHMsI 4acToT ajuienedl B momymsauusx. D¢¢exT ocHoparens. Murpamu.
Wzonsmus momynsinuii: reorpadudeckas (MPOCTPAHCTBEHHAs), OMOJOTHYECKAs
(penpoayKTHBHAS).

EcrectBennblii o1O0p — HampaBisooumii  ¢akrop sBomonuu.  Dopmel
€CTeCTBEHHOTO  OTOOpa: JBWXKYIIMH, CTaOWIM3HPYIOUIMHA, pa3pbIBAOIINI
(mu3pynTuBHbI). [TonoBoit 0TOOP.

IIpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3yiapTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE — MpHUCNOCOONEHUH y  OpraHu3MoB.  ApomMopdo3bl U
uanoanantanuu. [Ipumeps! nmpucnocoOnennit y opranu3mMoB. OTHOCHTEIBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum U cTpykTypa. BumooOpa3zoBaHue Kak —pe3yabTar
MUKpOsBoJtolK. M3omsnus — kimo4deBod ¢akTop BHI000pa3zoBaHud. Ilytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IPKOJOTHYECKOE),  «MTHOBEHHOE»  (MOJHUIUIOWIU3AIIHS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BoOIMOHHON OMONOrMHM B pa3pabOTKe HAyYHBIX METOJOB COXpPaHEHUs
O0mopazHooOpazusi. MUKPOIBOIIONNS M KOIBOJIONUS TApa3uTOB U HMX XO3SCB.
MexaHu3mbl pOPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

C HeH

MeTtoapl n3ydeHHs MakpolBoJroluu. llaneoHTonorndeckne MeTonbl U3YYEHMS
sBomtorun. [lepexoansie hopMbl U PUIOTEHETUYECKUE PSJIbI OPTAHU3MOB.

buoreorpapuueckue Meroasl n3yueHus 3Boonnu. CpaBHeHHEe (I0phl U PayHbI
MaTepUKOB M OCTPOBOB. bruoreorpaduueckue odmactu 3emiuu. Bugbsl-oHaeMuku u

PEIUKTHI.




OMOpHOJIOTHYECKUE U CPAaBHUTEIBHO-MOP(OIOTHUECKUE METOJbl H3yYCHUS
3BOJIOIINHA. I'eneTndeckue MexaHU3MEI 3BOJKOOMKW OHTOI'€HE3a W IOABJIICHUA
OBOJIIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  aHAJOTMYHBIC  OpTaHBHI.
Pynmumentapaple  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-TCHETHYECKUE,
61/IOXI/IMI/I‘ICCKI/IG )41 MaTeMaTHn4dCCKUe METOAbI HU3YyUCHUA SBOJJOLUH.
T'omonoruuneie TEHEL COBpeMeHHBIe MCTOABI TTOCTPOCHUA (1)I/IJIOFCHCTI/I‘-I€CKI/IX
JICPEBBEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TCHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuia) dBOMONHH. HeoOpaTMMOCTh 3BOIIOILUU.

AnantuBHas paguanus. HepaBHOMEpHOCTHTEMITOBIBOIIOLUU

6.4

Hayunble TuUIIOTE3bl NPOMCXOXKJIEHUS JKU3HM Ha 3emie. AOuoreses u
naHcnepmus. JloHaydHble MPEACTABICHUS O 3aPOXKACHUU KU3HU (KPEallMOHU3M).
I'unore3a MOCTOSHHOIO CaMO3apOXKACHUS KU3HU U €€ ONPOBEPKEHUE ONBITAMU
®. Pemu, JI. Cnamnanuanum, JI. Ilacrepa. IlpoucxoxaeHue KU3HM U
acTpoOHOIIOTHS.

OcHOBHbIE 3Tanbl HeopraHudeckoil sposronuu. IlnanerapHas (reonorunyeckas)
3BOJIOIUSA. XUMHUYECKas HSBOMIONMA. AOHOTEeHHBIH CHHTE3 OpraHUYeCKUX
BemectB u3 Heopranmdeckux. Ombit C. Mmmepa u I'. Opu. OGpazoBanue
nosmMepoB u3 MoHoMmepoB. KoauepBatHas rumnoreza A.W. Onapuna, rumnoresa
nepsuyHoro OynboHa J[x. XonaelHa, reHernueckass rumnoreza I'. Mémnepa.
Pu6osumer (T. Yek) u runoresa «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Uctopus 3emnu u Mmetonsl €€ uzydeHus. Vckomaemble OpraHMYecKHE OCTATKH.
I'eoxpononorust u e€ meronsl. OTHOCUTENbHAsE U aOCONIOTHAsE T'€OXPOHOJIOTHSL.
I'eoxpoHosIornueckas 1mkasa: 0HbI, Ipbl, HEPUOBL, JTOXH.

HavaneHele 3Tanbsl opraHndeckoi 3Bosronuu. [losBieHre W BOIIOLHMS MEPBBIX
KJIETOK. OBoironus MeTabonu3ma. BO3HUKHOBEHHE TMEPBBIX HAKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT TIEpBbIX Ha 3emiie COOOIIEeCTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (cuMOUOTeHe3). OBOJIOIUOHHOE MPOUCXOXKIEHUE
BUpycoB. IlpoucxoxaeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHHE
OCHOBHBIX I'PYyIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE H3Tambl HBOJIONMM BBICHIMX pacTeHUi. OCHOBHBIE apoMOpPQO3bI
pactenuii. Bpixon pacteHudt Ha cymy. l[losBiaeHue CHOpOBBIX pacTeHUHd U
3aBoeBaHMe KMMHM cymu. CemeHHble pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE H3Tambl HBOJIOLUHM KUBOTHOrO MHpa. OcHOBHbIE apoMOp(O3bI
KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX

THUIIOB. HepBHe XOPAOBBIC )KUBOTHBIC. Kuzss B BOJC. 3BOJ’IIOHI/I$I IIO3BOHOYHBIX.




[Tpoucxoxaenne ampubuii u pentunmidi. [IponcxoxneHne MICKONUTAOUMX H
ntun.  [IpuHnun kmoyeBoro apomopgosza. OcBoeHue OeCrO3BOHOYHBIMHU U
II0O3BOHOYHBIMHU XKMBOTHBIMU CYILIH.

PazBuTue xu3Hu Ha 3emiie MO ApaM U MEpPUoAaM: apXxeul, MpoTepo30M, Naaeo30u,
Me3030HM, KaiHOo30i. OOmas XapakTepUCTHUKAa KIMMaTa M T€0JOrMYECKHX
nporeccoB. [osiBiIeHNE U paclBeT XapaKTepHBIX OPraHU3MOB. YTieo0pazoBaHUe:
€ro yCJIOBMsI U BIIMSHUE HA I'a30Bbli cocTaB aTMochepsl.

MaccoBble BBIMUPAHHS — DKOJIOTMYECKME KpU3HMCHI Ipouuioro. I[lpuumubel n
CIIEACTBUS  MAacCOBbIX  BbIMHUpaHM. COBpPEMEHHBINIKOIOTMUECKUNKPU3HC,

€rooco0EHHOCTH

6.5

Pasnenst m 3amaum adTpomnosiornd. Metoasl aHTponosoruu. CTaHOBIIEHUE
IIPE/ICTAaBICHUH O MPOUCXO0KIEHUH ueroBeka. COBpeMEHHbIE HayUHbIE TEOPUH.
CxoacTBo 4yenoBeKka € KMBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHHE YeJIOBEKa.
CBugerenbcTBa  CXOACTBA  YEIOBEKA €  JKMBOTHBIMH:  CPAaBHHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($U3HOIOTO-OMOXUMUYECKHE,
noBegeH4Yeckrue. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsAMOX0kKaeHNE U KOMILIEKC
CBA3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBwxynme cuwibl ((akTopbl) aHTpoOroreHe3a: OWOJIIOTHYECKHE, COIHAaIbHBIE.
CooTHolleHrne ONOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOreHE3E.
OcCHOBHBIE CTaJIMH AHTPOIIOreHe3a. ABCTPAJIONUTEKH — IBYHOTHE MIPEIKH JIFOIEH.
UYenoBek  ymenbld, IE€pBblE  M3TOTOBIECHHS  Opyauid  Tpyaa. Yenosek
MPSMOXOJIAIIMNA W TIEPBBIM BBIXOJ Jrojeld 3a mnpenensl Adpuku. Yemosex
reiiaensOoeprckuii — oOIUI MpeoK HeaHJepTalIbCKOro 4YelOBeKa M 4YeJoBeKa
pazyMHoro. YenoBek HEaHAEPTANbCKUN Kak BHJ JIIOAEH XOJOIHOTO KIHMMATa.
UYenoBek pa3yMHBIM COBPEMEHHOIO THIIA, JCHUCOBCKHM YEJIOBEK, OCBOCHHUE
KOHTHMHEHTOB 32 IpenenamMu AQpuki.

DOBOJIIOLIMS  COBPEMEHHOIo uesioBeka. EcTecTBeHHBII OTOOp B MOMYJSALUAX
gyenoBeka. MyTallMOHHBIA mporiecc u noaumopdusm. [lomynsimoHHbIE BOJHBI,
npeiid reHoB, Murpanus u «d(PpQPeKT OCHOBATENA» B MOMYISIIUIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue pacel. Ilonsatne o pace. bosblime pacsl: €BpONEOMIHAS
(eBpaswmiickasi), aBCTpajoO-HErpowjaHas  (dKBaTOpUaIbHAs),  MOHTOJOUHAS
(asmaTcko-aMepuKkaHcKasi). Bpemss u myTu pacceneHusi yenoBeKa IO IUIaHETe.
EnuncTtBOo  wenoBeueckux pac. HaydHag  HECOCTOATENBHOCTh — pacu3Ma.
[TpucnocoOaeHHOCTh YeNloBeKa K Pa3HbIM YCJIOBUSIM OKpY)KAIOLIEH Cpesbl.
Bnusaue reorpaduueckoit cpeapl W japeiipa reHoB Ha MOpP(HOJIOTHIO H

(hU3HOJIOTHIO YeTTOBEKa




DKOCUCTEMBI U IPUCYILINE UM 3aKOHOMEPHOCTH

7.1

7.2

Pa3nens! u 3agaun sxosioruu. CBsi3b 3KOJIOTUH C IPYTUMH HayKaMHU.
Metoner skonoruu. [lonmeBble HaOMIOACHUA. OKCIEPUMEHTHI B IKOJOTHU:
npupoaHble U JaboparopHble. MonenupoBaHHe B SKOJIOTMU. MOHHUTOPHUHT

OKPY KaIOIIEeH Cpebl: TOKAIbHBIN, pETHOHAIBHBIN U TJI00ATBHBIN

Okonornyeckue (GakTopsl M 3aKOHOMEpPHOCTH uX aedctBus. Knaccupukanums
HKOJIOTUYECKUX  (PaKTOPOB: AOMOTHYECKHE, OHOTHYECKHE, aAHTPOIOTCHHEIE.
OOme 3aKOHOMEpPHOCTH JCWCTBUS  OKOJOTHUYECKUX QaxTopoB. IIpaBuio
muanmyMma (K. Ilnpenrens, 0. JIubux). TosepaHTHOCTh. DBpUOHMOHTHBIC W
CTEHOOUMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropel. CBET Kak dKoiorndyeckuid ¢axrop. JlelcTBre pa3HBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKHUE MPYIIIbl PACTEHUN
Y )KMBOTHBIX 110 OTHOUIEHHIO K cBeTy. CUrHanpHas posb ceera. oTonepuoausm.
Temmneparypa kak oskojorudeckui ¢akrtop. [JleiictBue Temmeparypsl Ha
opranusmsl. [1oMKuIO0TEpMHBIE 1 TOMOMOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BrnaxHocte kak 3kojormdeckuit  ¢akrop. IlpucmocoOieHuss pacTeHUd K
noJyiepXaHuto BoaHoro OanaHca. Knaccugukanus pacTeHMH 10 OTHOLICHUIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IIOYBEHHAas,
ryOMHHAs ~ TOANOYBEHHAs, BHYTpHOpPraHu3MeHHas.  (DHU3UKO-XUMHYECKHE
0cOOEHHOCTH cpesl oOuTaHus opraHu3moB. [IpucrnocoGieHus OpraHu3MoB K
JKU3HM B Pa3HBIX CPEIaX.

buonoruueckue putmbl. BHennue u BHyTpeHHUE pUTMbl. CyTOUYHbBIE U TOJUYHbBIE
puTMbl. [IpHCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHIi
KU3HU.

Xuznennoie Gopmbl opranu3zMoB. [loHsTue o ku3HeHHON Qopme. KuU3HEHHbIE
(GbopMbI pacTeHui: NnepeBbsi, KyCTapHUKH, KYCTAPHUYKH, MHOTOJIETHHUE TpaBbhl,
oJHOJeTHUE TpaBbl. JKu3HeHHbIe (OPMBI JKUBOTHBIX: THUPOOUOHTHI, T€OOMOHTHI,
a3poOHOoHTBI. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnueckue ¢akropsl. Bunsl OHMOTHYECKMX B3aWMOAECUCTBUN: KOHKYpPEHIUS,
XHUIIHAYECTBO, cUMOMO3 U ero (opmsl. IlapasuTtusm, koomepauus, MyTyaausM,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJIeOHUYECTBO). Herpoduueckue
B3auMOJIeiicTBUS  (Tomudeckue, ¢opudeckue, ¢abpudeckue). 3HaueHUE
OMOTHMYECKMX B3aMMOJEUCTBUN JUIsl CYHIECTBOBAHMSI OpPraHM3MOB B cCpefie

oOutanus. [I[puHIUT KOHKYPEHTHOTO UCKITIOYEHUS
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Ouosoruu BUIOB B (YOPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIIHMA.
OcHOBHbBIE TIOKA3aTEJIM MOMYJISIMU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
[I0JIOBAsi CTPYKTypa, PpOXKIAaeMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

OKojoruyeckas CTpykTypa mnomnyasauuud. OLEHKa 4YHCIEHHOCTH IONYJISLUY.
JluHaMuKa nOmyssauuy U €€ peryisnusa. buornyeckuii moTeHuuan MOMmyJIsaLun.
MognenupoBanue JuHamMMKK —nonyiasanuu.  KpuBble  pocTa  YHMCICHHOCTH
nonyisiuuu. Kpuble BbDKMBaHUA. Perynsanus 4McIeHHOCTHM NONYJSLUNA: POJb
(bakTOpOB, 3aBUCAIIUX M HE 3aBHCALNIMX OT IUIOTHOCTH. OKOJIOTHYECKUE
cTpareruu BUJoB (I- u K-ctparerun).

[TonsaTue 06 s3konornyeckoit HuIe Bujga. MecrooObutanue. MHOroMepHas MoJielb
skonornyeckon numu Jxk.M. XaruyuHcona. Pasmepsl 3KOJIOrMYECKOM HUIIU.
[loTennmanpHas U pealn30BaHHAS HUILY.

Bun xak cucrema mnonynsaumid. Apeansl BHIOB. Buabl M MX KU3HEHHbIE
CTpaTEruu. 3aKOHOMEPHOCTHUIIOBEICHUS U MUTPAUIKUBOTHBIX.

BI/IOHOFI/I‘{CCKHGHHBa3I/II/I‘IY)I(epOI[HBIXBI/II[OB

CooOmiectBa opranu3moB. buorieHo3 u ero crpykrypa. CB3M MeEXIy
opraHu3Mamu B OMOIIeHO3€e. DKocucTeMa Kak OTKpbITas cucreMa (A.[ k. Tencnn).
OYyHKIIMOHATBHBIE OJIOKA OPTaHU3MOB B SKOCHUCTEME: MPOAYIIEHTHI, KOHCYMEHTHI,
peayueHTsl. Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOHOTHUECKHE
6moku 3xocucteM. [ToUBBI U HIIBI B SKOCUCTEMax. KpyroBopoT BEmIecTB U MOTOK
SHEPTUH B DKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM dKOCHUCTEeMbl. bromacca W mpoayKius. DKOJOTUYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuuHbie u
BTOPUYHBIC CYKIIECCHM W WX TPUYUHBL. AHTPOTNOTeHHBIE BO3JCUCTBHUS Ha
cykneccun. KimumakcHoe coo0riectBo. buopasnoobOpasue u mosHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipuponnbie »KOCHUCTEMBI. AHTPOINOT€HHBIE 3KOCHUCTEMBL. ATpO3KOCHCTEMA.
ArporieHo3. Paznuanst Mex 1y aHTpOITOT€HHBIMU U TTPUPOTHBIMH SKOCHCTEMaMH.
VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u
¢dayna. CUHaHTpONU3alKs TOPOJICKON (ayHbl. buomorndeckoe u X03sIiICTBEHHOE
3HAUEHUE arpodKOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[TepeHoc sHepruM M BEIIECTB MEXKIY CMEXHBIMH 3KOCHUCTEMAMU.Y CTOMYMBOCTh
OpraHuU3MOB, TOMYJISUUA M HSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPOINIOT€HHBIX BO3IECUCTBUN

buochepa — oOmermanerapras o0ojouyka 3eMiid, T/€ CYIIECTBYET WIIU
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cymiecTBoBana ku3Hb. Yuenue B.M. Bepnanckoro o ©Ouocdepe. OOnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akoHOMEPHOCTH cyiecTBoBaHusl Ounochepbl. OcobeHHOCTH OnOchepsl Kak
rmo0aNbHOM  dKOocHUcTeMbl.  JlMHaMu4eckoe  paBHOBecrHe B Ouocdepe.
KpyroBopotbl BemecTB Hu OHOreOXMMHUYECKHE IUKIBI (yriaepoja, as3ora).
PurmuunOCTS siBNICHMIT B Onochepe.

3onanbHOCTh OMocdepsl. [lonsTue o 6mome. OCHOBHBIC OMOMBI CYIIU: TYHJpPA,
XBOWHBIC Jieca, CMEIIAHHBIE M IIMPOKOJMCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MyCTBIHM, TPONMUYECKHE Jieca, BBICOKOTOphs. Kimmar, pacTHUTENbHBIH W
KUBOTHBIN MU OMOMOB CYIIIH.

CrpykTypa U (DYHKIHS JKUBBIX CHCTEM, OIICHKA UX PECYpPCHOTO MOTCHIUANIA U
o6uochepHbIX PYHKIMIMA

DKOJIOTHYECKHE KPU3UCHI M MX TPUYHHBL. Bo3zeiicTBue denoBeka Ha Ouochepy.
3arpsi3HeHUe BO3AYIIHOM cpenapl. OXpaHa BO3ayXa. 3arpsa3HEHHE BOJHOW Cpelibl.
Oxpana BoAHBIX pecypcoB. Paspymenue mouBsl. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHue kaumara.

AHTpOINOTreHHOE BO3JICHCTBHE HA PACTHTENBHBIA W KMBOTHBIM Mup. Oxpana
PaCTHTENHLHOTO W >KMBOTHOTO Mupa. OCHOBHBIC MPUHIIUIBI OXPAHBI IPUPOIBL.
Kpacubie kaurun. Oco0o oxpansembie mnpuponansie Tepputropun (OOIIT).
Boranmueckue cagpl ¥ 300J0THYECKHE MTAPKU.

OcHOBHbIE TPHUHIMIBl YCTOWYMBOTO PA3BUTHUS YEIOBEUECTBA W TMPHUPOIBL
PammonanbHOe  TMPHUPONONONB30BaHUE M COXpaHEHHWE  OMOJIOTMYECKOTO

pazHooOpaszus 3emin




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






