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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,
®I'OC COO, Konnenuuu mnpenogaBaHus ydeOHoro mpenmera «buomorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACCHI) SIBIISICTCS OJHUM W3 KOMIIOHEHTOB TpeaMeTHoU oOnactu «EctecTBeHHO-
HayuyHble mpenMets». CorjacHo monoxkenusMm OI'OC COO mnpodunpHbe
yueOHbIe TPEeIMEThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennmanm  oOy4eHUsT Ha ypOBHE CpeaHero ooOimiero oOpa3oBaHusS U
MPU3BaHbl OOECIEYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, CpeHUM TTPOoeCCUOHATIBHBIM U BBICIIUM 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
WHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOIO 3HAHMSI, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JICJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorusa" naér mpeacTtaBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YpOBHE, onpeensaeT 00s3aTenbHoe (MHBAPUAHTHOE) MPEAMETHOE COIEPKaHUE, €T
CTPYKTYpUpOBaHHE IO pa3ienaM U TeMmaM, paclpelelieHHe TIO0 Kiaccam,
PEKOMEHIyeT TOCIEeI0BAaTeIbHOCTh M3Y4YEHUS y4eOHOro Marepuaja C Y4ETOM
MEXIPEIMETHBIX M BHYTPHUIIPESIMETHBIX CBS3€H, JIOTUKH Y4eOHOTo Tpoliecca,
BO3PACTHBIX OCOOEHHOCTEeH oOyuwatomuxcsi. B mporpamme 1o Ouosoruu
peaNn30BaH TMPUHIUI TPEEMCTBEHHOCTH C HU3Y4YeHHUEM OWOJIOTUM Ha YypOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TMOCJENYyIOIIee pa3BUTHE OWOJOTMYECKUX  3HaHWH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HU, Ha
BOCMIUTaHWE OEpeXHOTrO OTHOIICHUS K OKpYXKalomel NpupoaHou cpene. B
nmporpaMme o OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOTO mpeaMera
«buonorusiy B peanuzaiuu  TpeboBanuid PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJEpKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YpOBHE CpeAHEro 00IIero 0opa3oBaHusl.

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
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJIOTUM M OHOJIOTUU Pa3BUTHS,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

Wzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriyOJIEeHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOIYYECHUIO
Ovonornyeckoro  oOpa3oBaHMsl B By3ax W OpraHU3alMsIX  CPEIHETO
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro coJiepKaHusl COCTaBIIsIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS MOJy4aroT pa3Butue. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PACTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME UeJOBEKa, OOIIUX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIATHOTO U MMOMCKOBOIO
XapakKTepa, KOTOPblE MOXHO MCIOJIb30BATh KAaK OPUEHTHUPHI JJI MOCIEAYIOLIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYECHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

Ctpyktypa mnporpaMmbl 1o yueOHOMYy mpeamery '"buosorus" otpaxkaer
CUCTEMHO-YPOBHEBBIM M 53BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUHU.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE [Tl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEHUs1 OMOJIOTUYECKOro pa3HooOpa3ust T1uaHeTsl. Tak, B 10 kiacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTMH, SMOPHOJIOTHU U
OMOJIOTUN PA3BUTHSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMONOTHH, aAKTyaIM3UPYIOTCS 3HAHMS OOydYaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usnonoruu uenoBeka. B 11 kiacce H3ydaroTCsl 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEYUTh  OCBOEHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIeXKAIINX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH MU OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IOMYJIsSIuH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIIAAHBIX aClEeKTaX OMOJOTMYeCKUX 3HaHuM. 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 o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOe’KHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJOTUYECKUX TTPOOIIEM.



[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriryoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allud JKUBBIX CHCTEM pa3HOr0 paHra H MNpUOOpPETEHUE YMEHUM
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 u3ydeHuss ydeOHoro mpenmera «buonorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CICIYIOIINX 3aa4:

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

O3HaKOMJIEHHE OO0YyYarolmMxcs C METOJaMU IO3HAHUS JKUBOM TNPUPOIbL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHMOJOrMM, SMOpPUOJIOTMM U OWOJIOTMUM pPa3BUTHUS, TEHETHKU WU
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJCOHTOJIOTHH,
DKOJIOTUH);  METOJlaMH  CaMOCTOSITEIbHOTO  TPOBEIACHUS  OMOJOTHYECKHX
UCCleNoBaHUM B JabopaTtopun W B mpupoge (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBNaficHHEe OOYydYalOIMMHUCS YMEHHUSIMU: CaMOCTOATEIBHO  HAaXOJHWTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTHMYECKYI0 HH(OPMAIIMIO; TOIH30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTUEH M CUMBOJIMKOM; YCTAaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMHYECKHMU U  3KOJIOTMYECKUMHU
npobyieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOIIICHUIO K OKpYXKalIlel MNpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEpbI
npoduiIakTUKA WH(GEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIE OTKPHITUS B 001aCTH OMOJIOTHH;

pasBuTHE y 00YYaIOIMINXCSI NHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMPOLECCE 3HAKOMCTBA C BBIJAIOINIMMHCS OTKPBITUSIMH U COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JOoTHeH
OMOJOTUYECKOTO UCCIIeIOBaHMUS, MIPOBEICHUS IKCIIEPUMEHTAIHHBIX
WCCJICIOBAaHHM, peIeHUs] OMOJIOTUYECKUX 3a/1a4, MOJACITUPOBAHUS OMOIOTHYECKUX
0OBEKTOB U MPOIIECCOB;



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

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
IPUPOAOIIOIL30BaHUN (COOMIO/ICHNE TIPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, IKOCUCTEM, OUochephl), COXpaHEHUH COOCTBEHHOTO 370POBbS U 310POBbS
OKpyXaromux JroAed (coOmrogeHuss Mep npodumakTukd — 3a00JeBaHUMH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
NPUPOJHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUH B MMOBCEHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
nocieaywnemMy npohecCHOHAIBHOMY CaMOOMpPEACICHUI0, B COOTBETCTBUMU C
WHIMBUTyAJIbHBIMU UHTEpPECaMH U MOTPEOHOCTIMU PErHOHA.

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).

OT6op opraHuzanMoOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHUsT OUOJOTUH
OCYIIECTBIISIETCS ¢ YYETOM CHElu(pUKU €ro COJAep KaHWs W HaNpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTenbHBIM YCIOBUEM NPU 00YYEHUU OMOJIOTUU 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 YCIOBHA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

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

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OMoJIorus — KOMIUIEKCHasl Hayka. KpaTkas uctopus 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 OMOJIOTUU B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIECHHOCTH, OXPaHE IPUPOBI.

JleMoHCTpanumn

[Toptpetsl: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apseu, I'. Mennens, B. U. Bepnanckuit, U. I1. [1aBnos, . 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

JXuBble cuctembl Kak mOpeaMeT u3ydeHust Ouosjoruu. CBONCTBa JKHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTHh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTb, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIIETOYHBIM,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISALIMOHHO-BU0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOAANINEC B KHUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKK >KMBOro. JKW3HB Kak (opMa CyIecTBOBAHUS
Marepun. Hayku, nzyyaromue KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPTaHU3ALNH.

N3yyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaGmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucumMon u
He3aBucUMOM 1niepeMeHHOU. [lnanumpoBanue oskcnepumenta. [loctaHoBka U
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynpTaroB. IIpUuMHBI HCKaKEHUSA pE3yNbTaTOB JKcnepumeHta. llonsatue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpauu



Tabmuubl u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buosornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOro opranmsman, «buoreornenos», «buocdepa», «Meromabl
M3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME i  IPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AMHUIIA >KuUBOro. Kcropus
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, METOJl MEYEHBIX aToMOB, auddepeHInanbHoe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, 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 «/I3yueHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

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

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OelKOBOM MosieKysbl. [lepBuuHas
CTpYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukanuss  OGenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXxapyuibl, OJIMTOCAXapUuAbl U MOJIHCAXAPUIBI.
OO0mumii 1IaH CTPOeHHS W (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-THApOdoOHEBIE cBOMcTBA. Kitaccudukarus nunuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
munuaoB. OO1Me CBONCTBAa OMOJIOTMUECKMX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiementapHocTt. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MectoHaxoxaenune u omonorndeckue pynkmuu JJTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowl eenomMuxu, MpanCcKpURMoMUuKy, RPOMeOMUKU.

CrtpykTypHas OuoJiorusi: OMOXUMUYECKHe U Onou3ndecKrue MCCIeIOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoOnekyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHATO0208.

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 cxembl: «llepuoguyeckas TadIUIAa XUMUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYI
yrieBooB», «CTpoeHne MoJeKyn JMnuaoB», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATOy.

O6opynoBaHue: XUMUYECKast TOCy1a U 000PyI0BaHKE.

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

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

Tema S. CTpoeHue u QyHKIMH 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 IPOKapHuoOT B OMOIIEHO3aX.

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

Huromnasma. [{uro3zone. Lutockener. [IBuxxenune nuromia3Mbl. OpraHouIbI
kietku. OnHoOMeMOpaHHBIE OPraHoOUbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHHE M (yHKUHMH. B3aumocBs3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KiIeTKH. CTpOoeHHUE TPaHYJSIPHOIO PETUKYIyMma.
Mexanuszm nanpaenenus 6eaxog ¢ 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. Bakyosn pacTuTenbHbIX KIeTOK. Kinerounslii 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  TUJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpogunamenmol. MBIIIEUHbIE  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 siapa, XpoMaTUH, KapuoILia3Ma, SIIPHIINIKA, UX CTPOCHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /[uHamuka s0epHOlU 00010uKu 6 mumose. Hoepholil
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  KIeTknw», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

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

Jlabopatopuass padora «l3ydyeHue CTpPOEHHSI KIETOK Ppa3IUYHBIX
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 NpPeBpaLeHUe JHEPIUU 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
oOMeHHBbIX Tporieccax. DepMEHTAaTUBHBIA 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 pa3IMYHbIX (PAKTOPOB.

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

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUITUPYIOIIHE OaKTepuH, >Kele300aKTepuu, CepoOaKTEpPUH, BOJOPOIHBIC
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

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

AspoOHbBIC OpTaHU3MBI. Oranbl AHEPreTUYECKOro oOmeHa.
[ToaroroBUTENbHBIN TaM. I TUKOIU3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe okuciieHHEe, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npolieccax ononorunyeckoro okucienus. uknnueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepeuss memoOpanHozo epaoueHma 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.
Ourenerapar, [1. Mutuemnn, I'. A. 3aBap3uH.

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

OO6opynoBaHuEe: CBETOBOM MHMKPOCKOI, 00OpYJOBaHHUE sl MPUTOTOBJICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopuass paGora «/3ydueHue  KaTaIUTUYECKOM  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaasbl)».

Jlabopatopuasi pabGora «/3ydyeHue (HEpMEHTATUBHOTO PpACIICIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuun MatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTE3a. Peanuszanusa HacieACTBEHHON MHpopMaluu. I eHeTnyeckuii
KOJI, €ro cBoucTBa. TpaHckpumius — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

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

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHusalus TeHoMa y
MPOKAPUOT U DIYKApHOT. Perynsius akTUBHOCTH T'€HOB y MpokapuoT. ['mmotesa
onepona (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2€eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOILIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycel — Hexierounbie (OpMbI )KU3HU B 00IMTraTHbIe TTapa3utbl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll 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: unmeepayus u anamuz dorvuiux maccusos («bigdata»)
CMPYKMYPHBIX OUo02UuYecKux oanHolx. Hanomexuonocuu 6 ouonocuu u meouyute.
Ipoepammupyemvle pynkyuu 6enrkos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsi: H. K. Konbos, /. Y. IBaHOBCKUI.

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

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u MuTos.
Oco0eHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku k
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) TIEpUOBI MHTEPGA3HI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perummkannun JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIIECIBHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM HAaOOp KIETKM — KapuoTUIll. JIUMIoOWAHBIA W
rariouaHblid  HaOOpBl  XpoMocoMm. ['omosioruuHbie XpoMocoMbl. [looBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOIAIINE B HUX

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

Perynsinus MUTOTHYECKOrO IUKIA KJIETKH. [IporpamMmmupyemasi KieTouyHas
rubesnpb — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHANIbHAs TEHOMHKA. MexaHuzmul
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «lL{ugposas
Kliemkay» — ououngopmamuyeckue mMooenu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KICTKW», «MmuT03», «CTpoeHHe
xpomocomy, «Permmmkamusa JJHK».

OO0opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathbl: «MHUTO3 B KIeTKax
KOpELIKa JIYKa».

JlabopaTtopnass  pabora «3yueHne = XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

JlaGopaTopHnasi pabGota «HaGmroieHrie 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. bakTtepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KoloHUAIbHbIE OPTaHU3MBI.



B3anMoOCBsI3p 4ACTEN MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. Opranu3M Kak eIMHOe 1eioe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeabHasd,
MOKPOBHAsI, MPOBOJIAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpPOCHUS,
(GYHKIMI 1 pacioIOXKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKIUN H
PACIIOJIOKEHUS TKAHEW B OpPraHax »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 pacrenunii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX JKUBOTHBIX. HapyKHbIi M BHYTpeHHHI ckeneT. CTpoeHHE U
TUNBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHble MBI U UX padoTa.

[Iutanne opranusmoB. IlorjomieHne BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEIIECTB pacTeHUsIMU. IIuTanue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOUYHOE TNuIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [lumeBapurenpHble kene3bl. llumeBapurenbHas
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 OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmeCTB y JKUBOTHBIX. KpOBEHOCHass cucremMa U €€ Oprassbl.
KpoBeHocHasi cucTteMa TI0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOIUOHHbBIC
YCIIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisiums.

Brinenenue y opranu3moB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHHU3MbI PabOTHl OPraHOB BBIJICIICHHUS.
CBs3b NOJIOCTH TeJIa ¢ KPOBEHOCHOW M BBIAEIUTENIBHON cucTeMamMu. Brienenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YeJIOBEKa.

3ammTa y OpraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuii M UUCThl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PAaCTEHUM.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amura opranusma oT OosnesHeil. IMmyHHast cuctema denoBeka. KieTouHblili u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIA H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopusi KIIOHaIbHO-ceIeKTUBHOr0o mmmMmyHutera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

PasgpaxkxumocTte ¥ peryisnus |y OpraHusMoB. PasgpaxumMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTte wu  perymanus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENbl. JBOJIOUNOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OT/IENIBl TOJOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduexkc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

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

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pactenuit», «KopHeBbie cucteMb», «CTpoeHHE CTEOJIS,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHM >KMBOTHBIX», «CKEJIET YeI0BEKa»,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BblaenurenbHas cUCTEMay, «IDHAOKPUHHAsA cuUCTEMa», «CTPOCHHE MBIIIIbI,
«Ammynuter»,  «KumieunonosioctHeie», «CxeMa  TWTAaHUA  PACTEHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymkm», «HepBHas — cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOYHbIX
OpraHW3MOB, MUKPOIIPENApPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIIMH MOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AelcTBrUeM (hepMEHTOB, 000pyAOBaHUE AJIs
JIEMOHCTPAILUK OMBITOB M0 U3MEPEHUIO )KU3HEHHOW €MKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHne 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. Buael  0ecrosioro  pa3MHOXEHHUS:  IOYKOBAaHUE, CHOPYJISIIUS,
dbparmeHTaius, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau ramerbl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnnrosep. buonorndecknii CMbICIT
M€i03a M IIOJIOBOrO Tmporecca. Meho3 W ero MecTo B KM3HECHHOM IMKIIE
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. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
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
(racTpynsinus). 3aKiaajKa OpraHOB U TKaHEW U3 3apOAbIIIEBbIX JUCTKOB. B3anMuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS HMHAYKIHSA).
3akyagka IUIaHA CTPOCHUS IKUBOTHOTO KakK pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYkKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. I[locTamMOpuoHanbHbIA nepuoA. llpsimoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HEMNPSIMOTO



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KUBOTHBIX U 4esoBeka. CTaauu nmocTaMOpUOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue cmop B Ipolecce Menosa.
['amerorene3 y pacteHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTENBHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuUE U
Pa3BUTHUE CEMEHU.

MexaHu3Mbl peryJsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabnmuupl 1 cxembl: «BereratuBHOe pa3MHOXKeHUE», «TuIbl Oecrnoioro
pasMHOXEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE HBIJIIECHBDY,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
AWIEKIIETKH U crepmaro3onaa», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wmanckoro xyka», «Pa3Butue capa”Humn,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOpPCKOW  KamycCTb», <«OKH3HEHHBIM [UKI MXxa», <OKU3HEHHBIM UK
MManoOPOTHUKA», « KU3HEHHBIN ITUKJT COCHBI».

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

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa FTOTOBBIX
MHUKPOIIpEnapaTaxy.

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

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTuka — Hayka O HacCJIeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTUS TEHETUKM 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. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJuIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPHUIBI, TEHOTHUIT, ()EHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKHM,  LUTOJIOTHYECKUH,
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: «MeTo/Ibl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

JlabopaTtopuass paGora «/Ipozoduna Kak OOBEKT TE€HETHYECKHUX
VCCIIEIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH
eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKkOH pacUICIUICHUs MPU3HAKOB. L[{UTOJIOrMYECKrnEe OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHannzupyouiee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleJOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens — 3aKoOH HeE3aBUCUMOTO
HACJICIOBAHUSI  ITPU3HAKOB. [{uTtonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKpCIIIMBAHUSL.

CuerienHoe HacienoBanue mpusHakoB. Pabotet T. Moprana. CremnneHHoe
HACJIEIOBAHUE TIE€HOB, HAPYIIEHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TE€OpHUs HACIEICTBEHHOCTH.

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

['eHoTun kak nenoctHas cucreMa. [iienoTponuss — MHOXKECTBEHHOE JIEWCTBUE
reHa. MHOXXECTBEHHBI aJuiean3M. B3anmMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TakKe (PU3MOJIOTHYECKUX TMPOIECCOB, TOBEACHHUS W KOTHUTUBHBIX (DYHKIIHMA.
['eHeTrueckre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJICHCTBUSI «XO35UH
— TIApa3UT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJSI U
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabnuiel u cxemsbl: «llepBbiit 1 BTOpo# 3akoHbI Mennens», « Tpetuil 3akoH
Mengaensi», «AHaIM3MpYyOLIEEe CKpeluBaHue», «HemonmHoe IOMUHUPOBAHHEY,
«ClermieHHOe HacleoBaHWe MPU3HAKOB Yy Apo3oduibly, «['eHeTuka mojay,



«Kapuotun denoBeka», «Kapuotun npozodwib», «Kapuotunm nTuib,
«MHOX€ECTBEHHBIN aJlJIeInu3M», « B3auMoaencTBUE TEHOBY.

O6opynoBaHue: MoOJEIb ISl  JIGMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJIEIb A
JIEMOHCTpAIlUM CIEIJICHHOTO HACJIEIOBaHUSI MPU3HAKOB, CBETOBOM MMKPOCKOII,
MUKpompenapar: «J[po3odunay.

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

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

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

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

MopaudukaniioHHass HW3MEHYUMBOCTh. Ponb cpeasl B hOopMHUpPOBaHHH
Mo U (UKAIIMOHHOW M3MeHYuBOCTH. Hopma peakiuu mpu3Haka. BapuannoHHBIN
psa u BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
W3MEHUYHMBOCTH.

I'eHOoTHIIMUECKAsT M3MEHUMBOCTh. CBOMCTBA TCHOTUIINUECKONM N3MEHUYNBOCTH.
Buapl reHOTUITHYECKOW H3MEHYMBOCTH: KOMOMHATUBHAS, MyTaIlldOHHAs.

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

MyTanoHHass WM3MEHYMBOCTb. BuUIbl MyTamuii: T€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[MOHHOIO Tporecca. 3aKOH TOMOJIOTMYECKUX 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. Moranucen, H. 1. Bapunos.

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



OO6opynoBaHue: XUBbIE U TepOapHbIe HK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

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

I[IpakTuyeckas padora «Mytamuu y jApo3odunsl  (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 . CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[1[[P-ananu3a. HacienctBeHHble 3a001€BaHus YelIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HM C HACIEACTBEHHON MPepacioyioKEHHOCTHIO.
3HayeHUEe MEAUIUHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUH T€HETUYECKHUX
3a0o0yieBaHU 4yenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThI UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecCKOMY U XHUMHUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeabl. ['eneTnyeckas
MIPEAPACTIONIOKEHHOCTD YEI0BEKA K MTaTOJIOTHSAM.

JleMoHCTpauumn

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

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTukanyss W CENEKUUs. 3apOKICHUE CENEKIMM W JIOMECTUKALMH.
Yuenue H. U. BaBunoBa o lleHTpax mnpoMCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUW. PoJip cenekuuym B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAacTBeHHOM wum3MeHuuBoctTM H. WM. BaBunoBa, ero 3HadyeHue s
CEJICKIIMOHHOM pabOThI.

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

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJICKIMOHHOW  padoThI.
PannanmoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYyPHBIX



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.  HepoacTBeHHOe
CKpelllMBaHue, Wik ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruioaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUH U )KUBOTHBIX. « 3e1éHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3yYEHUE N'EHETHUUYECKUX PECYpPCOB KYJBTYPHBIX PACTCHUU U
UX JUKAX PpOAWYCH 1A CO3MaHMS  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenlbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeooswvix uoetl U nepCcneKmueHblX MexHoL02UlL.

JlemoHcTpanuu

[Toptpersi: H. WM. BaBunos, M. B. Muuypun, I'. JI. 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 cenexuuny, «OTnanéanas rudpuanzanus», «MyrareHesy.

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

JlaGoparopHasi pabora «3ydeHrne METOAOB CEIEKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKcKkypeusi «OCHOBHBIC METOAbI W JOCTHKEHMS CEJICKIIMU PAaCTCHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SICTBO, B JIabOpaTOpUIO
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
texHoJsoruid. [Ipon3BoACTBO OeKa, aMUHOKUCIOT U BUTAMUHOB.

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.



Knerounast mnxeHepus. MeToapl KyJbTypbl KIETOK M TKAHEW pAacTEHUU U
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuausanuss ©  COMaTHYECKHUN
smOpuoreHe3. lcnonb30BaHHE TaluIOWIOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKIus
SAWLEKIETOK U KJIOHUPOBAHUE XMBOTHBIX. METOA TpPaHCIUIAHTALIMK SIAEP KIIETOK.
Texnonocuu 0300pOo6IeHUS, KYIbMUBUPOBAHUSL U  MUKPOKIOHATbHO2O
DA3MHONCEHUSL CENbCKOXOZAUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas WHKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
KoHcTpyupoBanue pekomOouHaHTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBI  XPOMOCOMHOM M TI€HHOM  HMH)KECHEpUHU.
DKOJIOrM4eCKHEe U AITUUECKHUE TPOOJIEMbl T€HHOW HKEHEPUU.

Menununckue Ouorexnonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JMarHoctuka. MeTaOoJIOMHBIA aHaJIN3, TEHOIEHTPUYECKUM aHaau3 MnpoTeoMa
4eJIOBEKa JUIl OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. MCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEl COYETaHWEM TEXHOJIOTH TPEXMEPHOro OMONpHHTHHra U ckaddoiauHra
JUISL PELIEHUS 3a/1a4 NIEPCOHAIM3UPOBAHHON MEIULIUHBI.

Co3naHure BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl 0T Bo3Oyauteneir OPBU, ycTtaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢dbynkunonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

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

JlaGopaTopHasi padora «/3yueHne 00HEKTOB OMOTEXHOJIOTUM.

IIpakTuueckasi padora «llonydeHne MOJIOYHOKUCIBIX POTYKTOBY.

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

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
ouoJiorumn

OomonmonHas Tteopust Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

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



Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HeltpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HauYeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpanun

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

Tabmumet u  cxembl: «Cucrema sxuBoii mnpupoasl (o K. Jlunuero)y,
«Jlectonmia xuBbBIX cymectB (mo Jlamapky)», «Mexanusm (popmupoBaHUs
MPUCIIOCOOJICHUIT y pacTeHuil U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymiectBoBanue», «llopoabl romybeit», «MHorooOpasue KyJIbTypHBIX (opm
KanycTbl», «[loposbl TOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHUSI JBWXXYIIUX CHUJ DSBOJIIOIUNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUIECKON TEOPUH 3BOJIIOLIM.

Tema 2. MUKpPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinusa Kak 3J€MEHTapHas eAuHULA 3BOOUUA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphbl mnonyisauuid. M3menenue
reHooH/a TOMYJSUHUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemenTapHbie (AKTOPHI (IBMKYIIME CHUJIBI) HBOJIONUU. MyTalMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMs 4YacToT aieiaed B momyisauusx. Oddexr
OCHOBartensl. Jgpgpexm oOymuinounoeo 2opaviuika. CHUdCEHUE 2eHemUUecKo2o
pasnooobpasus: npuuunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2eros 6
bonvuux U Mmarvlx  nonynayusx.  Mwurpanuu.  M3onsuus  mOMyJISIU:
reorpaduyeckas (MpocTpaHCTBEHHAs1), OMoJIOrudecKkast (pernpoayKTUBHas).

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

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMUH.
Bo3HukHOBeHHE  mpuCnOcOOJeHW y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl npucnocobieHuit y opranu3MoB: MOP(GOIOTUYECKHE,
¢uznonornueckue,  OMOXUMHYECKHE,  MoBedeHUYeckre.  OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omsius — kiodeBor (aktop BuaooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: AJITOTIATPUUIECKOE (reorpaduueckoe),



CUMIATpUYeckoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momunIouIU3aIys,
rubpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MTPOIIECCOB.

Mexanuzmbl GOpMHUPOBaHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponp  sBomronmoHHO#l  OuWojoruu B pa3paboTKe HAyYHBIX METO/OB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpanun

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

Tabmuplt 1 cxeMbl: «MyTalioHHasE HM3MEHYMBOCTHY, «[lomymsimonnas
CTPYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/IBuwxyiiue
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas W30S MOMYJALUNA CEeBaHCKOM (openmy,
«l'eorpaduueckass M30JSAUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoin», «IlomysiiimoHHbIE BOTHBI YUCIEHHOCTH XUIIHUKOB U XKEPTBY», «CxeMa
NEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 32 CYIIECTBOBAHUE,
«MHaycTpralIbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckre ananrauun», «llpucrnocoOIEHHOCT, OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepum Buma», «Buasl-nBoiHukn», «CTpyKTypa BuAa B
npupoze», «CrocoObl Bugo00Opa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHJI000PAa30BAHHUE BHUJIOB CHUHUID),
«ITomunnounael pacteHui», «KamycTHo-peeuHblii ruOpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ 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  OpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB 1O MOPQOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Metonbl  u3ydeHHs MakpolsBorouuu. [lameoHTOIOrMyeckne  MeToJbl
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

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



OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUEHUS
ABOIONMH. ['€HeTHYecKue MEXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M MOSBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbIL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYISpPHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTUYECKUE  METOJbl  W3Yy4YEHUsS  HBOJIIOLUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (UIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTallUH U IBOJIFOIUS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBUiia) 3BOJONMH. [IpuHyun cmenvi yHKyuil.
HeoOpatumocTs 3BomonMu. AfantuBHas paguaius. HepaBHOMEpHOCTh TEMITOB
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», «buoreorpaguueckue 30HbI 3eMian», «Jlpeiid 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.

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

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HayuHbple TUMOTE3bl MPOUCXOXKICHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble IPEJICTaBICHUS O 3apOKJICHUU KU3HU (KPEAMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ onpoBepkeHUe onbiTamu .
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxaeHue xKu3HU U aCTPOOUOIOTHS.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLUU. [ImanerapHas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOJIIONHSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BeniecTB W3 Heopranuueckux. OmeiTr C. Mumiepa u I'. IOpu.
OO6pazoBanue mnojduMepoB U3 MoHoOMepoB. KoanepBatHas rumoreza A. .
Onapuna, runore3a nepBuyHoro oynsona Jx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUctopus 3emnmu u Meronpl €€ wu3ydyeHusa. Mckomaemble OpraHM4YecKue
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTENbHAsT U AOCOJIIOTHAS
reoXpOHOJIOTHS. [ €0OXpOHOIOrMUeCKas IKaia: 0HbL, 3Pbl, IEPUOBI, SIIOXH.



HavanpHble 53Tanbl OpraHWyecko HBodtoLMH. [losBIEHHE U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonn3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKM KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3YKApUOTHI.

[Tpoucxoxaenue sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tamnbl 3BOJIIOLMHM KUBOTHOrO MHUpa. OCHOBHBIE apoMOpP(O3bl
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbI€ )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONIMX U
ntul. Ilpunnun kimoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO3OW,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reoJIornyecknx mnpoueccoB. [losBIeHHE M pacHBET XapaKTEPHBIX OpPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUSI — SKOJOTUYECKUE KPU3HUCHI mpouuioro. IIpudnHbl u
CJIIEACTBUS MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobiema coxpaneHus 6mopazHooOpaszus Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel kmaccudukanmu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIbI OPraHU3MOB.

JleMoHCTpauumn

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

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUW»,  «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUsl DYKapHOT
nyTéM cumoOnoreHeza», «Cucrtema XKUBOW TpHPOABD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHoroxkiierounsle Bogopocim», «Mxw», «llanoporHukm», «l ol0ceMeHHbIE
pactenus», «OpraHbl IIBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIXY», «lIpocteiimme», «KumeuHononocTHbiey,
«Ilnmockue YEpBU», «YneHucToHorue, «PEIOBI, «3E€MHOBOIHBICY,



«IIpecmbikaronuecs», «IItuupy», «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXxeuckou spey», «Pa3BuTue KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOM 3pe», «Pa3Butue KU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPaY.

O6opynoBanue: repbapuy pPACTCHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIAYKHBIEC IIPENapaThl )KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUN
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKABOTHBIX, 4Yydelia NTULl W 3BEpeu,
KOJUICKIIUM OKAaMEHEJIOCTEH, TMOJIE3HBIX HCKOMAEMBIX, MYJBKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHast padora «MoaenupoBaHHE — ONBITOB
Muiepa—HOpu 1o n3y4eHunio abMOT€HHOTO CHHTE3a OPraHUYECKUX COCTMHEHHUM B
NEepBUYHOM aTMochepey.

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

IIpakTuyeckas padora «l3yyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue 0COOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenue Yea0BeKa — AaHTPOIIOIeHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

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

CX0acTBO YeEI0BEKa € )KMBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyust 4elaoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

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

OcCHOBHBIE CTaJWM AHTPOIIOTeHe3a. PaHHHME 4YenoBEeKOOOpa3Hbie 00€3bsSHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIHE MPEKH Y€IOBEKOOOPA3HBIX 00€3bsH U
JM0/IeH. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  npenenasl  Adpuku. YemoBek reimenpOeprckuii — oOmMA  MPEoK
HEAHJEPTATBbCKOTO YEJIOBEKA M YeJIOBEKA pasyMHOro. YenoBeK HeaHIepTalbCKU
Kak BHJ JIIOJIEH XOJOJHOTO KinmaTa. YemoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOEHHWE KOHTUHEHTOB 3a mpeneisamMu AQpuku.
[TasleoreneTrka v nMajieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusm. [lonmynsinoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJSIUSAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: eBponeougHas
(eBpaszuiickas),  aBCTpajo-HETpoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  dyenoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoONeHHOCTh YEeNOBEKa K pPa3HbIM YCJIOBHUSIM OKpPYXArOUIEH Cpeabl.
Bnusaue reorpaduueckoil cpeasl u  Apeida reHoB Ha Mopdonoruio U
($U3HUOIOTHIO YeIOBEKa.

MexauciuuruinHapable  MeToAsl B ¢u3uueckoil  (OMOJOTHYECKON)
AHTPONOJIOTUM.  OBOJIOLUMOHHAS ~ AHTPOIOJOTHS WU IAJCOAHTPOINOJIOTHS
YeJIOBEUECKUX MOMyJsiuuid. bruocouuanbHble MCCIIENOBaHUS TPHUPOABI YEJIOBEKA.
HccnenoBanue KO3BOMIOIMHY OMOJIOTUYECKOTO 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€3bsHbD», «CKENeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «ITanbl BOJIOLUHN YEIOBEKA», «Pachl 4eIoBEKay.

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, MOJIETh
yeperna 4eJOBEKa W 4Yepena IIMMIAaH3e, MOJENb KHUCTU YEJOBEKa M KHUCTU
HIMMITaH3€, MOJEJH TOpCca MPEIKOB YEIOBEKa.

JlabopaTtopuass padGora «/3ydyeHne o0cCOOCHHOCTEH CTpOEHUs CKelera
YEeJI0BEKA, CBSA3AHHBIX C MPSIMOXOKICHUEM).

IIpakTueckas padora «/3yyeHre dKOJIOrMYECKUX aJalTallNi 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'ekkens, A. Tencnu, B. H. CykauéBa. Pa3ngensl u 3amaun
sK0J0TuU. CBSI3b SKOJIOTUU C IPYTUMH HAyKAMH.



Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCNEPUMEHTHI B IKOJIOTHH:
npUpoAHbIe U JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY>KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHATBLHBIN U TJI00aTbHBIN.

3Hau€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBA3E€M 4YenoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKOM IPAMOTHOCTH HACEJICHUSI.

JdeMoHCTpaMuA

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, 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 cpeaa 00MTAHUA

Okozoruueckue (akTopbl U 3aKOHOMEPHOCTU UX AericTBusd. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JIEHUCTBUS dKojoruueckux (axkropos. [IpaBuino munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. DBpUOMOHTHBIE M 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 bskojormyeckuid (axrop. [elicTBue Temmeparypbl Ha
opraHu3Mbl. [ToiiKUIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
nojAJiep>KaHu0 BojgHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOLIEHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YyILHAs, MOYBEHHAs,
ryOMHHAsT  TOMAMOYBEHHAs, BHYTpHUOpraHuU3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [lpucrnocoOsneHuss OpraHu3MoB K
JKW3HU B Pa3HbIX Cpeaax.

buonornyeckne 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: E€PEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



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

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMO/ICHCTBUMU:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero gopmel. Ilapazutusm, koonepanus,
MYTyaln3M, KOMMEHCAIn3M (KBapTUPaHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3aUMoOJIecTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [I[puHIIMT KOHKYPEHTHOTO UCKITIOYCHHS.

JleMoHCTpanun

Tabmuplt 1 cxeMmbl: «OKosnoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «Te€mIoKpOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenpl oOuTaHUs OpraHu3MoB», «buonoruyeckue pUTMBIY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
NUTaHus», «XunHudectBo», «llapasutuzmy», «Koukypenmus», «CumoOunosy,
«KoMMeHcanuzm.

O6opynoBanue: repOapuu pPacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3JUYHbIX JKOJOTMYECKUX (PaKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJNIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, TepOapru U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAacCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUJIEKIIMH >KMBOTHBIX, OOMTAIOIIMUX B Pa3HbIX cpeaax,
repOapu U KOJUICKIIMM PpACTEHUW ¢ IKUBOTHBIX, OOJAJAONIMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXKM3HU, repbapuu u
KOJUIEKIIMU DPACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlabopaTtopuass padora «BrpIsiBIeHHE MPUCTOCOOJICHU 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

DKOJIOTMUECKUE  XapaKTepucTUKu  nomynsiuu.  [lomymsimust  kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTeW OMOoJIOrMK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisuuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,



BO3pAaCTHasi M TMOJIOBAs CTPYKTYypa, POKIAAEMOCTb, MPHUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JluHaMuKa MmOmyJsiuu U €€ peryisinus. buoTHYecKkuii NMOTEHLHA MOMYJISLUH.
MonenupoBaHue JMHAMUKY nonyJsinud. KpuBble pocTa YHCIEHHOCTH TOMYJISLUU.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (- U
K-cTparerun).

[TonsitTue 00 sKomoruyeckoil Huime Buaa. MectooOutanue. MHoromepHas
Mozenb dkosiormyeckor Humm Jx.M. XatumHcona. Paszmepsl skosormdeckon
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 BUJIOB.

JlemoHcTpanuu

[Toptper: k. 1. XaTunHCOH.

Tabmuubl U cxembl: «ODKOJOTMYECKUE XapAKTEPUCTHKU MOMYJSALHANY,
«IIpocTpaHcTBeHHass  CTpyKTypa mnomyjsiuum», «Bo3pacTHble  mupaMuibl
nonyasiuum», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opraHuzMammn», «Mojeinb sxkosiorndeckon Humu k. VM. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopnass pabora  «IIpucnocoOneHuss ceMssH  pacTeHUH K
PACCETICHUIOY.

Tema 9. Jxosorust cood1mecTB. IKOIOrHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. Csizu Mexmy
OpraHu3MaMH B OUOLIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEAyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBel ¥ Wbl B 3KOCUCTEMAaX. KpyroBopoT BelEeCTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud  dKOCUCTEMBl. buomacca u  mpomykuus.
DKOJOrM4ecKre MUpaMuIbl YUCEN, OMOMACChl U SJHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W HMX MPUYUHBI. AHTPONOre€HHbIE BO3JAEHCTBUS Ha
cykneccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. IKocUcmembl Mopeu U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

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

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
baopa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 QyHKyuonuposanuu 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
cyOOp2aHUIMEeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl  DKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUs.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u  cxembl:  «CTpykrypa  OuoneHo3a»,  «IDKOcUCTEMaA

IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIbHbBIE
IPYIIBl OPTAaHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«Ilenu nutanus (mactOuIIHas, NETPUTHAS)», « IKOJOTHUECKAsl MUPAMHUAA YUCEID»,
«9Konoruyeckas nupamuyia OMOMacch», «IKOJOrHUecKas MUpaMuia SHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHe Jieca mocie
noxapa», «KoCUCTeMa 03€pa», «ArporeH03», «KpyroBopoT BEMIECTB U MOTOK
OHEPTUU B arporeHo3ey», «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesia NTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIETh
KOCUCTEMBI.

IIpakTuyeckas padora «3ydenue u onrucanne ypo03KOCUCTEMBD».

JlabopaTtopunasi padora «lM3ydeHue pazHOOOpazusi MEIKUX 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 Ouocdepbl. OcobeHHOCTH Guochepsl Kak
rI106anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3ota). PUTMHUYHOCTE sSIBIEHUM
B Ouocdepe.

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

CrpykTypa u QyHKIHS )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 Bojabl B mpupoje», «OcHOBHbIE OMOMBI cyliny, «Knumatuueckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiil jgec», «LIMpokonmncTBEHHbBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0IIas cpeaa

OKOJIOTUYECKUE KPHU3UCHI M WX NpUYUHBL. BoznelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BO3AYIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOT€HHOE BO3/ICMCTBUE HA PACTUTENbHBIA M KUBOTHBIM Mup. OxpaHa
PaCTUTEBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TMPUHIIUAIBI OXPaHbBI MPHUPOJIBI.
Kpacaeie kHuru. Oco0o oxpansemblie mpupoanbie Ttepputopun (OOIIT).
borannueckue cagapl 1 300710THYECKUE TTAPKHU.

OCHOBHBIC TIPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U TMPUPOJIBI.
PanronansHO€ ~ MPUPOMOMONIB30BAaHUE M COXpaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emuid. OOIME 3aKOHOMEPHOCTH TJIOO0QIBHBIX DKOJIOTHUYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCa U €r0 BEPOSITHBIE TTOCJICICTBUS.

Pa3BuTHEe METOJOB MOHUTOPWMHITA PA3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uccreo008anus nepexooa K pecypcocoepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanouvle ungopmayuonnvle cucmemsi, odecneuusarouwjue O00CmMyn K
uHgopmayuu no CcoCMoAHUIO OMOENbHLIX U008 U 9dkocucmem. (OcHOBbI



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

JdeMoHCcTpaMuA

Tabmuipt  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMble PUPOJIHBIE TEPPUTOPUNY», «MOJEH YyIPABIIEMOTO 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 OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

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

B cTpykType JNMUHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe paseumue BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haluyue  NpPagoCO3HAHUS  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
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3UIUU JIMYHOCTH, NaTPUOTU3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpeamera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMN 00YYAIOMErocs Kak aKkTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

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



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JI€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWHU YYCOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHEHUH
OMOJIOTMYECKUX IKCTICPUMEHTOB;

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

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUSAMH, KYyJIbTYPHBIMU IICHHOCTSIMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaXXJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOM Kpail, cBOO PoauHy, CBOM f3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICEHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JIOCTHXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAaHOBJICHHE H
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

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

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

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

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

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

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 3aHATHUM U OTHAbIXa, peryisipHas ¢uznueckas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3I0POBBIO;

MOHMMAaHUE I1EHHOCTU TMPaBUJI HWHJWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 30POBBIO U JKU3HU JIIOJICH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AKTMBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW U COLMAIbHOMN
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

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

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

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

MOBBIIIICHUE YPOBHS DKOJOTHYECKOM KYJIbTYphl: MPUOOpPETEHHE ONbITa
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 M YyMEHUs TIPpU pEelIeHUH NpoOJeM, CBS3aHHBIX C pallMOHAJIbHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATHE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKPYKAKOLIEH
MPUPOJIHON Cpelie, YMEHHE IMPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHUYECKHE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI MU B IO3HABATEIbHONW, KOMMYHHKATUBHOM M COI[MATBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAaKTHUKW, OCHOBAHHOTO Ha JUAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KakK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOJABMU U TIO3HAHUS MUPA;

NOHUMaHUE CrHenuPuKu OHOJOTUM KaK HayKd, OCO3HaHUA €€ poJiu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXPaHEHUs1 IPUPOITHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBHIXO/IAa M3 III00ATBHBIX YKOJOTHYECKUX MPOOJieM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallOHAJIbHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEr0 MUPA U MPOUCXOAININX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

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

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUW MO OHOJOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) 00IeHayYHbIe TMOHATHSA, OTPaKarollue
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPrusi, SBJICHHE, MPOIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEIOBAHUE,  HAOJNIOJEHHE, HU3MEpPEHUE, OSKCIEPUMEHT W  JpYrue);
yHUBEpCalbHble Yy4eOHbIE JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOW KOMIIETCHIIMU OOyYarouuxcs; CIOCOOHOCTh
oOyJaronmxcs MCIIOJIb30BaTh OCBOCHHBIE MEXAUCITUTUTMHAPHEIE,

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

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOydaromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCaIbHBIC YIeOHBIE ACHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEHUCTBUS, PETYJISATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITEIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBI CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiagenne YHHUBEpPCAJIbHBIMH y4eOHBIMU NMO3HABATEJILHBLIMH
AEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

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

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCu(HUKAINK, 0000IICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIEC MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHOKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATCIBHOCTH C TIOCTABICHHBIMHU LIEIISIMU;

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

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUW B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



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

pa3pabarbiBaTh IUIaH pELICHHUS NPOOJIEMBbl C YYETOM aHaM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

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

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIIe0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IIPU CO3JaHUH YU€OHBIX U COLUAIBHBIX TPOEKTOB;

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

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
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 IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTbH, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

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

yYMETh IEPEHOCUTh 3HAaHUS B IMO3HABATEIbHYIO U MPAKTHYECKYIO OOJACTH
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



MH(GOPMALIMIO Pa3IMYHbIX BUJOB U (POPM Ipe/ICTaBICHUS, KPUTUUECKH OLIEHUBATH
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

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

npuoOpeTaTh ONBIT HUCHOJIB30BAaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM S3BIK B KayecTBE CpeACTBAa Hpu paboTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HABbIKAMU  pAaclO3HABaHMS U 3alUUThl  HMH(OpMAIUH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYXJaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEPEHHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU PopMme HopMyTupoBaTh CBOM BO3PAKCHUS,

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

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEWCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh L€JIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTh U
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

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

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYNKAaX MO OTHOLICHWIO K KHUBOM MPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JieN1aTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

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

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B AESTEIBHOCTbD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEPIIEKCUU Il OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

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



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHMSI COJEP)KaHUS Y4YEOHOro MpeaMera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npopunapHOro  o0yueHuss  oOydaronuxcss  Ouojmoru. OHHM  BKJIIOYAIOT:
crenuduyeckue AJjisi OMOJOTHY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJBI JIEATEIBHOCTH I10
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 ydeOHOTO Tpeamera «buonorus» B 10
KJlacce NOJHKHBI 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
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUCKUX 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), OMOJOTMYECKHE TEOPUU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOrooOpa3usi M TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(enmHOOOpa3uWsi OTOMKOB TEPBOrO IMOKOJICHHS, PACIICTUICHUSI, YUCTOThI TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHngensa, TOMOJOTHUYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHMS, HCIOJIb3YEeMBIX B
OMOJOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMHCAaHUE, W3MEpPEHUE,
HaOIIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
OYKApUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKa, CTPOCHHUSI OPTAHOB M CHCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IIPOIIECCOB JKU3HEACSITECIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYCCKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa0O0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO U TreTepOoTPOPHOrO THUIIOB MUTaHUs, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIIMBATh B3aMMOCBS3M MEXKJY OpPraHOMJAMH KIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX (QYHKUUSIMH, MEXITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY dSTallaMH
oOMEeHa BEIIECTB, ATarlaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKJIOB 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 TPOIIECCAMHU U SBJIICHUSIMH, J1eTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

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

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh HUX OAKCICPUMCHTAIBHBIMU
cpencrBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
PE3YNbTATHI U JICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBaTh B Yy4E€OHO-UCCIIENOBATEILCKONW paboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TIPEACTaBIIATH  IOJYYCHHBIC  PE3yJIbTaThl HAa  YYCHHYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
oOylactu ounoJioruu u M€ IULINHBI (KJTOHUpOBaHUE, HCKYCCTBEHHOE
OIUTOJIOTBOPCHHE, HAIMpPaBICHHOS M3MCHECHHWE T'€HOMAa M CO3JIaHWe TPAHCTCHHBIX
OpraHu3MOB);



YMEHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOpP Oyaymiell mpodeccuoHalIbHON
JeATEIbHOCTH B 00JacTH OUOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiayOJIsTh MO3HABATEIbHBIM
UHTEpEC, HAIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIMsIX CPETHETO
PO EeCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

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

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W PpONH OHOJIOTHH 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
IPUPOAOIIOIB30BaHUS, U B ()OPMUPOBAHUH I[IEHHOCTHOI'O OTHOIIEHUS K MPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJIOIMUYECKHUX 3HAHWUW, KOTOpas BKIOYAET
ONpeNieNeHUs] U TOHMMaHUE CYIIHOCTHM OCHOBOIIOJIAralomnX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (B, 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 (TeHeTHdyeckoro paBHoBecus k. Xapau u B. BaitnOepra,
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,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAaHUAX KUBBIX 00BEKTOB U HIKOCUCTEM
(omucanue, u3MepeHue, HaOII0JeHUE, SKCIEPUMEHT), CIOCcOO0aMu BBISBIICHUS U
OLICHKM aHTPOIIOT€HHbIX U3MEHEHU B IPUPO/IE;

YMEHHME BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO M 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 U MIOTOKA SHEPTUH B SKOCHCTEMAX;

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

YMEHUE  BBISBISATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
MPUCIIOCOOTICHHOCTh BUAOB K cpelie OOMTaHHs, aOMOTUYECKHMX UM OMOTHYECKHX



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

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTeNIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE periaTb OMOIIOTUYECKUE 3a]Ja4H, BBIBISATH IPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMU MIPOIECCaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuia npu paboTe ¢ y4eOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

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

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJIOoruH,
HKOJIOTUM U MEIUIMHE, MPOBOJMMOM Ha 0a3ze IIKOJIbHBIX HAayYHBIX OOILECTB, 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 MpeoTBpalleHus
ry100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyayuiell mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AWCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIVIYOJISATh I103HaBaTEJIbHBIH MHTEpEC, HANpPaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO0 0Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM (nudpossbie)
Ne /it Konrtpoabnbie | Ilpakruueckue
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble cucTeMBbl U UX U3Y4YCHUE
3 buonorus kinerku 2 0.5
4 XuMUYecKasi OpraHu3aIusl KICTKH 10
3) Crpoenne U QyHKIUH KICTKH 8 2
6 OOMeEH BelIeCTB | NMPEBPAIEHUE SHEPTUU B 9 1
KIIETKE
; Hacnencreennas ungopmanus u 9 05
peanuzanus e€ B KIETKe
8 JKu3HEHHBIN UK KISTKU 6 1
9 CrpoeHure U QyHKIIMH OpraHU3MOB 17 1.5
10 Pa3mHOXkeHMe U pa3BUTHE OPraHU3MOB 8 1.5
11 I'eHeTnka — Hayka O HACJICICTBEHHOCTH U ) 05
W3MEHUYHUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eHeTnka yenoBeka 3 0.5
15 Cenekiusi OpraHU3MOB 4 1
16 buorexHonorus u CHHTETHYECKAsE OMOJIOTHS 4
17 PezepBHOE Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnusie | IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypchl
1 3apoxIeHue U Pa3BUTHE 3BOITIOIMOHHBIX 4
Mpe/ICTaBICHU B OMOJIOTUU
2 MukposBontonus U €€ pe3ysbTaThl 14 2
3 MaxposBOIIOIHS U €€ PEe3yIbTaThI 6
[IpoucxoxaeHre u pa3BUTHE KU3HHA HA
4 p A p 15 1.5
3emuiie
5 [IpoucxoxaeHue yenoBeKa — aHTPOIIOTeHE3 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIIEHHIX
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
OpraHusMmsl U cpefia 0OuTaHus 1.5
DKOJIOTHS BUJOB U MOMYJISIIIUI 0.5
DKosorus cooOIecTB. DKOJIOTHIECKUE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbpHas sxocucTemMa
11 UYenoBek u OKpyxarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IMOYPOYHOE IINTAHUPOBAHUE

10 KJIIACC
KounyecrBo yacoB
Ne JlaTta
W Tema ypoka Beero KonTpoabusbie I[pakTuyeckue i ——
padoThI padoTHhI

1 Bronorus kak KOMIUIEKCHast HayKa 1 Kak 4acTh COBPEMEHHOTO 00IecTBa 1

2 JKuBble cucTemsl U UX CBOWCTBA 1

3 YpoBHEBast OpraHu3aIyst )KUBBIX CUCTEM 1

4 Vcropust OTKpbITHSA 1 U3ydeHus KieTku. Kierodnas teopus 1
MeTompl MOJIEKYISIpHOI U Ki1eTouHOU Ononormu. [IpakTiuaeckas pabota «3ydeHne

5 METOIOB KJIETOYHOM Onosoruu (Xxpomarorpadus, snektpodopes, nuddepenuuansuoe 1 0.5
ueHtpudyruposanue, I[11IP)»
XUMHUYECKUHU COCTaB KIETKU 1
MuHepanbHbIe BEIECTBA KICTKH, HX OMOJIOTHYECKas POJIb 1

8 Opraandeckre BemecTBa KIeTKH — Oenku. JlabopaTtopHas pabota «O0HapykeHHe OEIKOB ¢ 1 05
MOMOIIIBIO KaUeCTBEHHBIX PEAKIHIi» '

9 CpoiicTBa, KITaccUPUKAIHI U QYHKIIUH OSITKOB

10 Oprannyeckre BEIeCTBa KIETKH — YTIEBOJIbI

11 OpraanyecKre BEIeCTBa KICTKH — JIHITHIBI 1

12 Hyxnennossie kucinotel. JIHK u PHK. JlabopaTtopras pabota «/ccnenoBanne HyKJICHHOBBIX 1 05
KHCJIOT, BBIJICJICHHBIX U3 KJIETOK PA3IMYHBIX OPTaHU3MOBY»

13 Crpoenne u pynkmnmu ATD. [Ipyrue aykneosuarpudocdars (HTD) 1

14 CexBenupoBanue JJHK. MeToibl reHOMHKH, TPAHCKPUIITOMUKH, TPOTEOMUKH 1

15 MeTomp! CTpYKTypHOI OHOJIOTHH 1

16 Tume! knetok. [IpokapuoTHueckas KireTka 1

17 Crpoenne sykapruoTHiaeckoil kineTku. [Ipakrndeckas padora «/3yueHne CBOWCTB KIETOYHOM 1 05
MeMOpaHbI» '

18 [ToBepxHOCTHBII anmnapar KIeTKU 1

19 OnHOMeMOpaHHBIE OpraHoUAbl KIeTKH. [IpakTiudeckas pabota «VI3ydeHne ABIKESHUS 1 05
LUTOIIIIA3MbI B PACTUTEIBHBIX KIIETKAX»

20 [osyaBTOHOMHBIE OPraHOWBI KJIETKU: MUTOXOHIPHH, I1acTubl. JlabopaTopHas paboTa 1 05

«Hccrnenopanne ma3Moin3a 1 Jeria3MoiIn3a B PacTUTCIBbHBIX KICTKAX»




21

HememOpaHHBIE OpraHOUABI KIIETKH

22 Crpoenue u GyHKIUH siApa 1
23 CpaBHHTENbHAS XapaKTEPUCTHKA KIIETOK dyKapHoT. JlaboparopHas padota «3yueHnue 1 05
CTPOEHHMS KJICTOK Pa3INIHBIX OPTaHU3MOB)»
AccUMUIISIINSA ¥ AUCCUMIIIAINS — JBE CTOPOHBI MeTaboau3Ma. THIel 0OMEHa BEIECTB.
24 JlabopatopHas paboTa «/3ydeHne KaTaTUTHIeCKO aKTUBHOCTH (PEPMEHTOB (HA IIpUMeEpe 1
aMMIIa3bl WM KaTaJla3bl)»
DepMEeHTATHBHBII XapakTep peakiuii KIeTo9Horo Mertabonmsma. JlaboparopHas padota
25 «3y4enne GpepMEHTATHBHOTO PaCIICIUICHHUS IEPOKCHIA BOIOPOAA B PACTHTENBHBIX H 1 0.5
JKUBOTHBIX KIIETKaX»
26 Benkun-akTuBaTOPHI M OSNKA-MHTHOUTOPHI 1
27 ABTOTpO(HBIN THIT 0OOMEHA BEIIIECCTB 1
28 dorocuHTE3 1
29 Xemocunres. JlaboparopHas padota «CpaBHEHHE TIPOLIECCOB (POTOCHHTE3a H XEMOCHHTE3a 1 0.5
30 AmnHaspoOHbIe opraHu3Mbl. Busl Oposkerus. JlabopaTopHas pabota «CpaBHEHHE IPOLECCOB 1
OPOXKEHUSI U IBIXaHHSD»
31 AdpoOHBIE OpraHU3MBI. DTaIlbl YHEPTETHYECKOT0 OOMEHa 1
32 OHeprust MeMOpaHHOTO TpaaneHTa mpoToHoB. CuHTe3 AT®: padora mpororHoi ATD- 1
CHHTAa3bI
33 Peakunu MaTpUIHOTO CHHTE3a 1
34 Tpauckpurust — MatpuaHblid cuaTe3 PHK 1
35 Tpaucnsaus u e€ dTarnsl 1
36 KoaupoBanue aMuHOKUCIIOT. Posib pubocoM B OnocuHTE3e Oeika 1
37 Opranu3anus TeHoMa y IPOKapuoT M yKapHoOT 1
38 MortekysipHble MEXaHU3MBbI DKCIIPECCHUU TE€HOB Y 9YKapHUOT 1
39 Bupycbl — HekiieToYHbIe (JOPMBI )KU3HH U 00JIMTraTHBIC NapasuTel. [IpakTuueckas padbota 1 05
«Co3ianue MOJIENN BUPYCa» '
40 Bupychsie 3a6051eBaHIS 9eTOBEKA, )KUBOTHBIX, PACTEHUH 1
41 HanorexHomornn B OMOJIOTHH ¥ MEIUIINHE 1
42 JKu3HeHHbBIN ITUKIT KJIIETKA 1
43 Martpuunsiii cuare3 JJHK 1
44 Xpomocomsl. JlaboparopHast pabota «/3yueHre XpoMOCOM Ha FOTOBBIX MUKpOIIpEnaparax» 1 0.5
45 Jenenve KneTku — MHUTO3 1
46 Tume! kerok. Kaprokunes u nuroxunes. JlaboparopHas padora «HaGmonenue murosa B 1 05
KJIETKaX KOHYMKa KOpelIKa JiyKa (Ha TOTOBBIX MUKPOIIpenapaTax) '
47 Perynsinust »KU3HEHHOTO LUKJIA KIETOK 1
48 OpranusM Kak eJMHOE LEJI0e 1




49 Tkanu pacrennii. JlaboparopHas pabota «/3ydeHue TkaHel pacteHuii» 0.5

50 TkaHu KUBOTHBIX U desioBeka. JlaboparopHas pabota «/3ydueHne TkaHel )KUBOTHBIX) 1 0.5

51 Oprasnsl. Cuctemsl oprasoB. JlabopaTtopHas paboTa «/I3ydeHne opraHoB IIBETKOBOTO 1 05
pacTeHus»

52 Omnopa Tena opraHu3MoB 1

53 JIBmKeHNe OpraHn3MOB 1

54 ITutanue opraHu3mMoB 1

55 [MutaHne NO3BOHOYHBIX KMBOTHBIX. [IHIleBapuTeIbHAS CUCTEMa YeIoBeKa 1

56 JpIxaHue opraHu3mMoB 1

57 JpIxaHue MO3BOHOYHBIX YKMBOTHBIX M Y€IOBEKa 1

58 TpaHCIOPT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cucTema mo3BOHOYHBIX KUBOTHBIX U UeJIOBEKa 1

60 BrigeneHue y opraHiu3mMoB 1

61 3amuTa y OpraHu3MoB 1

62 HNMMmyHHas cucTeMa 4enoBeka 1

63 Pa3npaXuMocCTh U peryIsius y OpraHu3MoB 1

64 I'ymopansHast perymsius 1 3HIOKPUHHAS CHCTEMAa XUBOTHBIX U YEIOBEKa 1

65 ®DopMBI pa3MHOKEHHUS OPTaHI3MOB 1

66 [TomoBoe pazMHOXeHHE 1

67 Meiios 1

68 lamerorenes. OOpa3oBaHue U Pa3BUTHE MOJIOBBIX KIIETOK. JlabopaTopHas pabora «/3yueHue 1 05
CTPOCHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX MHUKpPOTIpENapaTax»

69 WuauBHayansHOE pa3BUTHE OPTaHU3MOB — OHTOTCHE3 1

70 3akiajika OpraHOB M TKaHEW M3 3apO/IBIIIECBHIX JHCTKOB

71 Poct u pa3zeutne xuBOTHBIX. JlabopaTropHas paboTta «BbIsBIeHHE IPU3HAKOB CXOJICTBA 1 05
3apOAbIIIeH TT03BOHOYHBIX XKHUBOTHBIX)» '

7 PasmHoxeHue u pa3zButue pacteHuil. JlJaboparopras padota «CTpoeHHE OPraHOB 1 05
Pa3MHOXCHUS BBICIINX PACTCHHID '

73 HcTopus CTaHOBIICHUS W Pa3BUTHUS T€HETUKH KaK HAYKH 1

74 OCHOBHBIE TIOHATHS ¥ CHMBOJIBI TeHeTHKH. JIabopaTopHas paboTa «/Ipo3oduia kak 06beKT 1 05
TEHETHYECKUX HCCIICTOBAHUID

75 3aKkOHOMEPHOCTH HACJIe0BaHMUs MPU3HAKOB. MOHOTHOpHUIHOE cKpelnBanue. [IpakTuueckas 1 05
pabota "M3ydyeHue pe3ynpTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(PHIIbI" '

76 HuTonorunyeckre OCHOBBI MOHOTHOPHIHOTO CKPEIIMBAHUS 1

77 AHanmsupylomiee CKpenmBanre. HemoiaHoe TOMUHUpOBaHHE 1

78 Jurnbpunnoe ckpemmanue. [Ipaktudeckas padora «3ydeHne pe3yiabTaToOB JUTHOPHIHOTO 1 0.5




CKPEIINBAHUSA Y APO30(OUIBD)

79 IIuronornyeckrne OCHOBBI TUTHOPHUIHOTO CKPEITUBAHUS 1

80 CuernureHHOE HACJIeOBaHUE IPH3HAKOB 1

81 XpoMOCOMHasI TEOpHs HACICICTBEHHOCTH 1

82 Ieneruka mona 1

83 I'eHoTHI KaK IEIOCTHASI CUCTEMa 1

84 I'eHeTHUECKUIT KOHTPOJIb PA3BUTHSI PACTCHHUIA, )KUBOTHBIX M YEJIOBEKA 1

85 M3MeHYHBOCTh MPU3HAKOB. BHIBI H3MECHUHMBOCTH 1

86 MonudukaoHHas H3MEHUYUBOCTh 1
BapuanuoHHsI# psi v BapualiuoHHas kpusas. JlaboparopHas pabota «lccnenoBanue

87 3aKOHOMEPHOCTEH MOAN(DUKAIMOHHON H3MEHUYUBOCTH. [TocTpocHHE BapHAIIMOHHOTO Psiia U 1 0.5
BapUALIMOHHOU KpPHUBO»

88 I'eHoTunuueckast 3MeHYUBOCTh. KoMOMHATHBHAS U3MEHYMBOCTD 1

89 MyranoHHast ©3MEHUUBOCTh. [IpakTrueckas padota «MyTaiuu y 1po30¢uibl (Ha TOTOBBIX 1 05
MHKPOTIPENapaTax)» '

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. DIMUICHETHKA U STIMTCHOMHKA 1

91 I'eneruka yenoBeka. [Ipaktudeckas padora «CocTaBieHHE U aHAIU3 POJAOCIOBHOIN 1 0.5

92 MeTo1bl METUITUHCKOM TEHETUKU 1

93 3HaYeHNE MEIUIIMHCKOW TeHETHKH B MIPEJOTBPALICHUN U JICUCHUH TeHETHYCSCKUX 1
3a00JIeBaHUH YeIoBeKa

94 OcHOBHBIE TIOHSATHS ceNleKini. JlaboparopHas padota «/3y4eHne cOpTOB KYIbTYPHBIX 1 05
pacTeHHi U OPO JOMAIIHUX YKUBOTHBIX) '

95 MeTop! celeKIMOHHO# padoThl. JlabopaTtopHas pabora «3yueHre METO0B CeICKIUH 1 05
pacTeHuii» '

9% JocTmkeHus celeKuny pacTeHuil U )KMBOTHBIX. [IpakTnyeckas pabora «[IpuBuBka 1
pacTeHuit»

97 CoxpaHeHHe, U3y4eHHEe U HCII0JIb30BAHNE TeHETHIECKUX PECYPCOB 1

08 BroTexHOIOTHs KaK HayKa M OTpacib Mpou3BojacTBa. [IpakTudeckas pabora «3yueHue 1 05
00BEKTOB OMOTEXHOIOTHI '

99 OCHOBHbIE HalpaBJIEHHUs] CHHTETHYECKOI OHOIOrun 1

100 XpoMOCOMHas! M TeHHas! HHKEHEePHsI 1

101 MenunuHcKe OHOTEXHOIOTHA 1

102 PezepsHblit ypok. [ToBTOpenne, 00001meHne, cucTeMaTH3aIMsI 3HAaHUH 1

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 135




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
1w/ Tema ypoka Beero Kontpoabubie | IlpakTnueckue fllqueﬂﬂﬂ :)lﬁlc)l:lI;OBaTeanue
padoThI padoThI pecypenI
1 OpontonuonHas Teopus Y. Jlapsuna 1
9 JBHoKyIlMe CHIIbI 3BOJIIOLMHA BUIOB 110 Y. 1
HapBuny
3 Boprba 3a cymiecTBoBaHHE, €CTECTBECHHBIN U 1
HCKYCCTBEHHBIN 0TOOD
4 DopMHUPOBAHHUE CUHTETUYECKON TEOPHUH 1
HBOJIIOLIUN
5 DTarbl HBOIOIIMOHHOTO Tpolecca: 1
MHUKPO3BOIIOLUS U MAKPOIBOJIIOLIUS
6 [Momynsanms — s1eMeHTapHas eIUHHIA 1
9BOJIIOLIUH
3aKOH reHeTUYECKOTo paBHOBecus JIxk.
7 Xapau, B. BaitnOepra. JlabopartopHas 1 0.5
pabota «BpIsBIeHNE U3MEHUYNBOCTH Y '
oco0eit OZTHOTrO BHIa»
8 OneMeHTapHbIe (GaKTOPHI IBOIIOLNUN 1
9 O ekt ocnoparens. Ipdekt OyTbUIOUHOTO 1
TOPJIBIIIKA
10 Murpauyu. M30a0un nonyJsisamuin: 1

reorpaduueckas, buonoruaeckas




EcrecTBeHHbI 0TOOp — HaNpaBIAIOMINN

1 (hakTop IBOIIIOIIMH

12 [TonoBoii oT60p
[IpucrnocobaeHHOCTh OPraHU3MOB KaK

13 pe3ynbTaT MUKpodBotonuu. JlabopaTtopHas 05
pabora «3yyenue apomopdo30B 1 '
UANOAaNTaluN Y PACTEHUH U KUBOTHBIX)»

[Tpumeps! prCOCOOICHHUH Y OPraHu3MOB:
Mophonoruueckue, GU3n0IOTUYECKue,

14 OMOXMMHUYECKHE, TOBEICHYECKUE. 0
JlabopaTtopnast padorta «IIpucnocobnenus &
OpPTaHW3MOB M HX OTHOCHTEJIbHAS
1[EJIECO00PA3ZHOCTh
Bun, ero kputepuu u CTpykTypa.

15 JlaGopaTtopHast pabora «CpaBHEHHE BUIOB 0.5
10 MOP(OJIOTHIECKOMY KPUTEPHIO)

16 CrpykTypa BUaa

17 Bunoob6pa3oBanue kak pe3yabrar
MUKPOIBOIIOIUU

18 CBs13b MUKPOIBOJIIOIIUH U SITHIEMHOJIOTUN

19 Makposomtonus. [TaneonTonornueckue
METOJIbI U3YUYCHHSI IBOTIOIIUN

20 buoreorpaduueckne MeTobI U3YIECHUS
HBOIOLIUU

21 DOMOPHOIOTUYECKHE U CPABHUTEIHHO-

MOp(pOJ'IOI‘I/ILIeCKI/IC MCTOObI U3YUCHUA




9BOJJIIOLIMH

MonekyIapHO-TEHETUYECKHUE,

22 OMOXUMHYECKHE U MATEMATUYECKHUE METOIBI
U3y4YCHUS SBOIIOINN
23 OO0111e 3aKOHOMEPHOCTH YBOJTIOIHH
24 AnantuBHas paauanus. HepaBHOMEpHOCTD
TEMITOB IBOJIOLNU
o5 Hay4Hble rUmoTe3sl MPOUCX0XKICHUS KU3HH
Ha 3emiie
26 JloHayuHbIe TPECTABICHUS O 3aPOXKICHUN
KHU3HU
97 OCHOBHBIE 3Talbl HEOPTaHHUYECKOH
9BOJIIOLIUH
28 ['unoTe3sl 3apoXKIeHUS KU3HU
Hcropus 3eMiu U METObI €€ U3yUeHUsI.
29 JlaGopatopHas pabota «3yuenue u 0.5
OTHCaHHE UCKOMAEMbIX OCTATKOB JIPEBHUX
OpPTaHU3MOB»
30 HauanpHbIe STarmbl OpraHMgecKoi YBOITIOIUH
31 OBOIIOLUS DYKAPUOT
OCHOBHBIE TaIlbl HBOJIOIUHN PACTUTEILHOTO
32 mupa. [IpakTrueckas padora «3yuenne 05
0COOEHHOCTEH CTPOCHHS PACTCHHUI Pa3HBIX '
OTJICIIOBY
33 OCHOBHBIE ATaITBI YBOJIOIUH KUBOTHOTO

MHpa




OBoronus KUBOTHBIX. [IpakTnueckas

34 pabota «M3ydeHre 0ocoOOEHHOCTEH CTPOCHHUS 0.5
MO3BOHOYHBIX KUBOTHBIX»
35 PazButue xu3HU Ha 3eMJIe 110 3paM U
nepuoaam
36 MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE
KPHU3UCHI POILIOTO
37 CoBpeMEHHbIN IKOJIOTUYECKUN KPU3HUC, ET0
0COOEHHOCTH
38 CoBpemeHHast cucTeMa OpraHuYecKoro Mupa
39 OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHU3MOB
40 AHTpPOIIOJIOTHS — HayKa O 4EJIOBEKE
41 Pa3zBuTHe npeacTaBneHuit 0 MPOUCXOKIACHUN
YyelnoBeKa
MecTo yenoBeka B CUCTEME OpTraHUYeCKOTro
42 mupa. JlaboparopHas padora «/3yuenue 05
O0COOCHHOCTEH CTPOCHUS CKeJIeTa YeIIOBEKa, '
CBSI3AHHBIX C TIPSIMOXOXKICHUEM))
43 JIBuoKyIiye cuibl aHTPOIOreHe3a
44 CooTHoIIeHne OMOJIOTHIECKUX H
COIMATILHBIX (PaKTOPOB B aHTPOTIOTCHE3E
45 OCHOBHBIE CTaJIUW AHTPOIIOTeHE3a
46 [TaeoreHeTrka U aJIeOreHOMHUKA
47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKA




48

UYenoseueckue pachl. [IpakTrueckas pabota
«3yueHne 3KONOrHYeCKUX afanTaui
YeJI0BEKa»

0.5

49

MexaucCIuIIMHAPHBIE METO b
AHTPOIIOJIOTUH

50

3apO)KI[eHI/I€ " pa3BUTHUEC DKOJIOTHU

51

Mertonsl skonorun. Jlaboparopuas pabota
«M3yueHune MEeToA0B SKOJIOTHUECKHUX
HCCJICIOBAHUI

0.5

52

3HaueHHE PKOJIOTHUSCKHUX 3HAHUH JUIA
YCJIOBCKA

53

Dxonorudeckue GpakTopsl

54

AbuoTtnueckue paxkropsl. CBeT Kak
sKosiorndeckuit gpaxtop. JlaboparopHas
pabota «BbIsiBIEeHHE TPUCTIOCOOIEHUI
OPTraHU3MOB K BIIUSTHUIO CBETa»

0.5

55

Aobuotuyeckue axktopsl. TemnepaTypa kak
sKosiornueckuit ¢pakrop. JlabopaTopHas
pabota «BbIsiBIEeHHE TPUCTIOCOOIEHUI
OpPraHU3MOB K BIMSIHUIO TEMIIEPATYPbI»

0.5

56

Abuotnueckue ¢pakTopbl. BraxHocTh Kak
sKoyioruueckuit gpaxrop. JlaboparopHas
paboTa «AHATOMUYECKHE OCOOEHHOCTH
pacTeHHi U3 pa3HbIX MECT OOUTAHUS»

0.5

57

Cpenpl oOuTaHUS OPTaHU3MOB

58

buonornueckue PUTMBI




59

XKuznenusie popMbI OpraHU3MOB

60 BuoTtnueckue akropsr
3HaueHne OMOTHYECKHUX B3aUMOICHCTBUN
61 JUIsL CYIIECTBOBAHMS OPTaHU3MOB B CpeJie
oOuTaHus
62 DKOJIOTUYECKUE XapAKTEPUCTUKU
OIS M
OCHOBHBIE TIOKA3aTeJIH MOIMYJISAIUH:
63 YHCIICHHOCTb, TUIOTHOCTb, BO3PACTHAS U
MI0JIOBasi CTPYKTypa
OCHOBHBIE TIOKA3aTEeJIH MOMYJISIUH:
64 POXIa€MOCTh, IPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAIIHH
65 Dkonoruyeckasi CTpyKTypa MOMyIsuu
66 JluHamuKa IOMyISUU U €€ Perysius
67 KpuBbie pocta 4MCIEHHOCTH MOMYISALUH.
KpuBbie BBKHBaHUS
Dxonoruyeckas Huiia Buaa. JlaboparopHas
68 pabota «I[IpucnocobaeHus CeMsIH pacTCHHMA 0.5
K PACCEIICHUIO)
69 Bu kak crucreMa TOomyJIsIuii
20 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAITAN
JKUBOTHBIX
71 Co0011eCcTBO OPraHu3MOB — OHOIICHO3
72 DKocucTemMa Kak OTKpbITasi cuctema




KpyroBopor BeIecTs ¥ OTOK SHEPTUU B

73
IKOCHCTEME

74 OcCHOBHBIE TOKA3aTeNId IKOCUCTEMBI

75 DKOJOTNYECKUE MUPAMUJIbI

76 W3menenust cooO1ECTB — CYKIIECCHH

77 [Ipupoansle 3xocucTEMBIL. DKOCUCTEMBI 03€P
U peK. DKOCUCTEMbI MOPEN U OKEAaHOB

78 [Ipupoanslie 3xocucTEMBL. DKOCUCTEMBI
TYH]Ip, JIECOB, CTEMEH, MyCThIHb

79 AHTpPOTIOT€HHBIE YKOCUCTEMBI

80 YpboakocucreMmsl. [Ipaktudeckas padora 05
«M3yueHue u onucanue ypooIKOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX

81 B3aMMOJEHCTBUI OPraHU3MOB B
JKOCUCTEMAX
MexaHu3Mbl BO3EHUCTBUS 3arpsI3HEHUI

82 pa3HBIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, TIONYJIALIUOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 buocdepa — obuierranerapHast 0001049Ka
3emiu

84 VYuenune B. . Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUSA Orochepsl

86 Kpyrosopots! BemecTs u

OMOreOXNMHYECKUE TOHKIIbI




3oHanpHOCTH OHOCchepsl. OCHOBHBIC OMOMBI

87
CyIIN

88 YcroitunBocTh 6Hocheps

89 DKOJIOTUYEeCKHE KPU3UCHI M UX TPUYNHBI

90 BosneiicTBue yenoBeka Ha 6uocdepy

01 AHTpPONIOTEHHOE BO3/ICHCTBHE HA
pPaCTUTEIbHBIN U )KUBOTHBIN MU

92 Oxpana mpuposI

93 OCHOBHBIC IPUHIIUIBI YCTOHYUBOTO
Pa3BUTHUS YEIIOBEYECTBA U IPHUPO/IBI
PanrionanbHOE IPUPOIONIOIH30BAHIE U

9 COXpaHEHHE OMOJIOTMYECKOT0 pa3HOOOpa3us
3emin

95 O6o061enne o Teme «MUKPOIBOIIOLUS U €€
pE3yIbTaThD»

96 O6o061eHne 1o Teme «MaKpOIBOJIOIUS U €€
pE3yIbTaThD»

97 O6061menue no Teme «lIpoucxoxaeHue u
pa3BHUTHE XH3HU Ha 3eMIIe»

08 O6061menne o teme «IIpoucxoxeHue
YeJI0BeKa — aHTPOIIOTEHE3)»

99 O6o0611eHne 0 TeMe «DKOJIOTHS — HayKa O
B3aUMOOTHOIICHHSIX OPTraHU3MOB)

100 O6061enne o Teme «OpraHu3Msl U cpesia

oOuTaHUD»




101 O060061eHrE 110 TEME «DKOJIOTUS BUJIOB U 1
MOIYJISIL A
102 O606menue o teme «buochepa — 1
riaobangbHas DKOCHCTEMAY
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7.5







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

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dbopMupoBaHUH COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B IO3HAHWU 3aKOHOB NMPUPOABI U
PEIICHNUN KXU3HEHHO BAXKHBIX COLUATBHO-ITHYCCKHUX, SKOHOMUYCCKHX,
9KOJIOTMUYECKUX IIPOOJIEM YEJIOBEUECTBA, @ TAKXKE B PELLICHUH BOIIPOCOB
paIMOHaIBLHOTO MIPUPOAOIOIF30BaHUA, B (POPMUPOBAHUU [IEHHOCTHOTO
OTHOIIEHUS K IPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOEKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnanenne cucremoii 3HaHMH 00 OCHOBHBIX METOJAX HAay4YHOIO
[IO3HAHUS, UCIOJIb3yEeMbIX B OMOJOIMUYECKHX HCCIIEOBAHUSIX >KUBBIX
00OBEKTOB M D3KOcHCTEM (ONUCaHWE, W3MEpEHue, MPOBEACHUE
HAOIOACHUI); CIIOCOOAMU BBISIBICHUS W OIICHKH aHTPOIIOT€HHBIX
W3MEHEHUH B IIPUPOJIE.

YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX SKCIEPUMEHTAIbHBIMU
cpeactBamu, (GOpPMYJIHpYS IIeNb HCCIEAOBAaHUS, AaHAJIM3UPOBAThH
MOJTyYCHHBIE PE3YJIbTATHI U JIETaTh BBIBOJIBI.

BbisiBIeHHE 3aBUCUMOCTH  MEXIYy HMCCIEyeMbIMH BEJIMYMHAMU,
00BsICHEHUE MOTYUYEHHBIX Pe3yJbTaToB U (OPMYIUPOBAHHUE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ U 3aKOHOB

YMeHue BIajeTh CHUCTEMOW OHONOTHYECKMX 3HAaHUN, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAIONME OWOJOTUYECKUE TEPMHUHBI M TOHSTHUS
(>Ku3HB, KJIETKA, TKaHb, OpPraH, OPraHW3M, BHJI, TIOIYJISIIMS, SKOCUCTEMA,
ouorieHo3, Omocdepa; METadOoIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHUTET,
OuvocuHTe3 Oenka, OWOMONMMMEPHI, JUCKPETHOCTh, CaMOpPETyJIsIus,
CaMOBOCIIPOU3BE/ICHUE, HACJIEICTBEHHOCTD, M3MEHYUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BHUTHE);

Ouosjormuyeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KJIOHAJIbHO-CENEKTUBHOTO MUMMyHutera II.
Opnux, U.JM. MeunukoBa, XpoMOCOMHasi TEOpHUs HacieacTBeHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBosonuoHHas

teopus Y. JlapBuHa, CHHTETHYECKas TEOPUS DSBOJIIOLUM, TEOPHUS




antporioreHe3a Y. Jlapsuna; Teopus Oumoreoreno3za B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOrooOpas3ust M MPOHCXOMKIACHUS
KyJIbTypHbIX pactenuid, yudenue A.H. CepepuoBa o0 nyrsix u
HaIpaBJIeHUAX dBoJIrOIMH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hs TOTOMKOB IEPBOT0 MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBHCUMOIO HacjeqoBaHus IpusHakoB [. Mennens;
CUEIUJICHHOTO HAacJIeIOBaHUsI TPU3HAKOB W HAPYIICHUS CUEIJICHUs
renoB T. Moprana; romMoJOTHYEeCKHMX pSAJOB B HACJIEJCTBEHHOU
m3menunBocty H.M. BaBwioa; renernueckoro pasHoBecus JIx.
Xapan u B. BaiinGepra; 3apoasimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akon J. ['exkens, @. Miosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBmwia (Muaumyma FO. Jlubuxa, sKojgorMueckor mupaMuibl 4uced,
OMOMAacChl U SHEPTUH);

runote3bl (koauepBatHo A.W. Omnapuna, nepBuvHoro Oynbona J[x.

Xonpetina, mukpocdep C. @okca, pudozuma T. Hek)

VYMmenue peiiaTb IMOUCKOBBIC OuoJI0ruYecKUe 3aJa4u,; BbIABIIATH
IMPUYUHHO-CJIICACTBCHHBIC CBA3U MCKIAY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU 06LCKTaMI/I, mnpoueccamMm MW ABJIICHHUAMU, J€JIAThb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJILTATOB,

COCTaBJIATb I'CHOTHIIMYCCKHUE CXCEMbI CKPCHIUMBAHHA JIA Pa3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI ICPECHOCA

BCHICCTB U SHCPI'U B 9KOCUCTEMAX (I_ICHI/I IHUTaHWA, ITUIICBLIC CeTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3U  MEXJIY CTPOCHHEM U
(GYHKIUSMU: OpPraHOUJOB, KIETOK pAa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAacCTEHHH, JKUBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEeHa BEILIECTB; TallaMH KJIETOYHOI'O LIUKJIA U KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTaraMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢GeHOTUIIOM U (pakTopaMu Cpeasl OOUTaHUS;
IpoLeccaMy  JBOJIIOLUM; JBIKYLIIMMH CHUJaMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX 3KOCUCTEM U HPUCHOCOOICHUSMHU K HUM

OpraHu3MOB

YMeHue BBIIENATh CYIIeCTBEHHBIE TPU3HAKH:

CTPOCHHS BUPYCOB, KJIETOK MPOKAPUOT U FYKAPUOT; OJHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MOB, BHU/IOB, 6I/IOFeOIIeHO3OB, 3KOCUCTEM H
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHoOB PaCTCHUH,
KUBOTHBIX, YEJIOBEKA; MPOILIECCOB KU3HEEATEIBHOCTH, TPOTEKAIOIIUX

B OpraHusmax paCTeHHﬁ, ZKHUBOTHBIX H YCJIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB (Merabonu3M), HWHPOPMAHMH W
MIpeBpaIleHHs] SHEPTUH, OPOKEHUs, aBTOTPOPHOTr0 U TeTepoTpodHOro
TUINOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meho3a,
raMeToreHesa, 5SMOpHUOreHe3a, HNOCTAMOPHOHAIBHOIO  Pa3BUTHS,
pa3sMHOXKEHHUs, UHIUBHYyalbHOIO PAa3BUTHUs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
orOopa,  CTaOWIM3HPYIOLIETO, JBIXKYIIETO ¥ Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPHUUYECKOTrO
BUJ000pa30BaHus; BIUSHUS JABHXKYIIMX CHJI SBOJIIOLIMM HA TFeHO(QOH]
MOMYJISIUM; TIPUCIIOCOOJICHHOCTH OPraHU3MOB K cpene OOWTaHus,
YyepelOoBaHMsl HANpaBICHUM 5SBOJIOLMHU; KpPYroBOpOTa BELIECTB U

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

Cq)OpMI/IpOBaHHOCTI) YMGHI/IFI BBIACIATH CYHIGCTBGHHI)IG HpI/IBHaKI/I
BHPYCOB, KIJIETOK IIPOKAapUOT M DYKapuUOT, OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPraHHW3MOB, BHUJOB, OHOIE€OIICHO30B U IKOCHCTEM;
0COOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB M IPEBPAICHHS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOr0 M JHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPCHUS, Pa3BUTHI H
Pa3MHOXCHHUS, UHIUBHIyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3a),
O0pBOBI 32 CYIIIECTBOBaHHE, €CTECTBEHHOTO 0TOOPA, BUI000Pa30BaHNUS,
MPHUCTIOCOOJICHHOCTH OPraHu3MOB K cpene OOWTaHUWs, BIHASHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTI)OHOFeHHI)IX I/I3M€H€HPII7[ B DKOCUCTECMaAX
CBOEHM MECTHOCTH, KPYrOBOPOTa BEIIECTB M MPEBPAIIECHUS SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apTyMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CHUCTEMATHYECKUX T'PYII; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAHMS; EIWHCTBA YEIOBEYECKHX pac;
HE00XO0IMMOCTH 37J0pPOBOr0 00pa3a *KU3HU, COXPAHEHHS pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHMS MPHUPOIBI U

YCJI0BCUCCTBA

YMeHHe KpUTHYECKH OIEHUBATh WHGOPMAIMIO OHOJIOTHYECKOTO
coJiepKaHUsl; MHTEPHPETUPOBATh ITUUECKHE ACIEKThl COBPEMEHHBIX
UCCIeIOBaHU B~ OWoNorMHM,  MEOUIMHE,  OMOTEXHOJIOTHH,
paccmarpuBath rJ100anbHbIe IKOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

ITO3HUIIHNIO




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

11

CoBpemenHass OMOJOTMS — KOMIUJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydaemble UMM 1poOsiembl. DyHAaMeHTaJdbHbIe, NMPUKIATHBIE U MOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHON E€CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizanHpie ¢ Ouonorueil. 3HaueHue OWONIOTUU B
MPAaKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAMUIMHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

1.2

JKuBble cuCTeMBI Kak MpeaMeT u3ydeHus Oumonoruu. CBONCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTH, CIIOKHOCTh U
YIOPSIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMoOpraHu3aIys,
CaMOBOCITPOU3BEICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHu3aIiyl >KUBBIX CHUCTEM: MOJEKYJSPHBINA, KIETOYHBIN, TKAHEBBIH,
OpraHU3MEHHBIH, HOMYJISITHOHHO-BUI0BOI, 9KOCHUCTEMHBIH
(buoreonieHotuueckuii), OmocdepHsiid. IIporeccel, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHBIC TIPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIECTBOBAHHS

MaTepuun

13

Mertoabl Ouonornyeckoi Hayku. HaGmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucreMarusamnusa, Mertaadaimui. IloHsAsTme o0 3aBHUCHMMONl M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue s3kcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM U €€ pocToBepHOCTb. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH IOJIYYEHHBIX PE3YJIbTaTOB.
[IpynunHBEl HCKaKeHUs pe3yJbTAaTOB JKCIIEpUMEHTA. [IoHATHE CTaTMCTMYECKOro

TECTa

Knerka kak Ouojorudyeckas cucrema

2.1

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS €IUHHIA >KUBOTO. VICTOPHS OTKPBITHS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hneiinen, P. Bupxos). OCHOBHBIE MOJ0XKEHUS COBPEMEHHON KJIETOYHOU TEOPHH.
MeTo 161 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIIHS, XpomaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOE

LHEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPO3JIEMEHTHI. Bona u

e€ poJib KaK pacTBOPHUTENS, pearcHTa, ydacTHe€ B CTPYKTYPUPOBAHHUU KIIETKH,




TerIoperynauud. MuHepaabHble BEIIEeCTBAa KIETKH, UX OHOJOTHYEcKas pOJib.
Ponb KaTMOHOB M aHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMHHOKUCIOTHBIH COCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oelika, MeNTHIHAS
CBA3b. BropuuHas, TpeTHyHas, 4YeTBEPTUYHAs CTPYKTYphl. [leHaTypauus.
CaoiictBa 6enxoB. Knaccudukanus 6enkoB. buonorunueckue GpyHKIuu OeKOB.
VYrneBoabl. MoHOcaxapuIpl, AMCAXapUbl, OJUIOCaXapuabl M IOJIHCAXapUbl.
OO0muit mnaH cTpoeHUuss U (PU3UKO-XMMUYECKHE CBOICTBA  yIJeBOJIOB.
buonoruueckue GyHKIUU YIIIEeBOAOB.

Jlumuner. T'wapodubHo-rUApOdOOHBIE cBolicTBA. Knaccudukamus JIumuaoB.
Tpurnuuepunsi, ¢Gochomunuasl, BOCKH, CTEpoHAbl. buonormueckue (yHKIUA
munuaoB. O0mre cBoicTBa OUONIOrMYECKUX MEMOpaH — TeKy4eCTh, ClIOCOOHOCTD
K CaMO3aMbIKaHUIO, TOIYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHune HYKIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Ipunmun kommmiemenTapuoctu. [Ipasmno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupanb. MecTtoHaxoxaeHue u ouonorudeckue ¢pynxuu JJTHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonornueckue ¢pynkunn AT®. BoccraHoBieHHbIE IEPEHOCUHKH, UX (YHKIIMU B
kietke. CekBenuposanue /JHK.

CtpykTypHast Ouoyiorusi: OMOXMMHUYECKHE U OWO(DU3UYECKHE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunbl  knerok: dsykapuoTHyeckas M IpokapuoTuueckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTH4Yeckoi kieTku. KierouHas creHka OakTepuil W apxew.
Oco0eHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OHMOLIEHO3aX.

Crpoenre U (PyHKIIMOHMpPOBAHHUE SYKAPHMOTHUECKOM kieTku. Ilnmazmatmueckas
MeMOpana (tutazmanemma). CTpykTypa Tuta3MaTtudeckod memOpanbl. TpancmopT
BEUIECTB uepe3 IUIa3MaTUYecKylo MeMOpaHy: maccuBHbIM  (nuddysus,
obneruénHass muddy3us), aKTUBHBINM (NEPBUYHBIA M BTOPUYHBIM aKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-kaaneBoro
Hacoca. DHJIOIMUTO3: MUHOMHUTO3, (aromuTo3. Dk30uuTo3. KieTouHas cTeHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

[Muromnazma. Ilutozons. [lutockener. [IBmxkenue wnuromnasMbl. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapar ['oapaxu, TU30COMBI, UX CTpOeHHE U (QYHKIHMH. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHoOMA0B KJIeTKH. CTpOoeHHE TPaHyNISPHOIO PETUKYIyMa.

Cunre3 pacTBopuMbIX OenkoB. CuUHTE3 KIETOYHBIX MeMOpaH. [maakuit




(arpanynspHBIN) SHAOIIIA3MAaTUYECKH peTukyiayMm. CekperopHas GyHKIHS
anmapara ['onbmxu. TpancnopT BewmiecTB B KJETKE. Bakyonum pacTUTENIbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOU bl KJIETKHA: MUTOXOH/IPUU, TUIACTUIBI.

Crpoenre W (QyHKIMM MUTOXOHApPUN W mactul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIIMX PACTECHUM.

HememOpannbie opranounsl kiaetku CrpoeHre U (QYHKIUM HeMeMOpaHHBIX
opraHoujioB Kkjetku. Pubocombl. MukpodunameHTsl. MbplllleuHble KIETKH.
MuxkpotpyOouku. Knerounelii neHtp. CTpoeHHE U [BHXKEHHE J>KTYTUKOB H
pecHrdeK. MUKpOTpyOOUKH IUTOIIa3Mbl. LleHTproIh.

SAnpo. Obonouka sipa, XpOMAaTHUH, KapUOIMIa3Ma, SIPBIIIKHA, UX CTPOEHUE U
byakuu. SnepHbiii 6enkoBbli MaTpukc. [IpocTpaHCTBEHHOE pacmoOKEHUE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTnHa — TUCTOHBI.

Knerounsie BximtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK JYKapHUOT

(pacTUTeNbHOM, YKUBOTHOU, TPUOHOI)

2.4

AccuMuisiiMsl M JUCCUMMIISALUS — JIBE CTOPOHBI MeTaOosn3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM U TeTepOTPOHBIA. YUacTHe KHCIOpOoJa B OOMEHHBIX
mpoleccax. DHepreTuyeckoe oobOecriedyeHne KiIeTku: mnpeBpamienue ATO B
OoOMeHHBbIX mporeccax. DepMEHTATUBHBIM XapakTep peakuuil KJIeTOYHOIro
Merabonm3ma. DEepMEHTHI, WX CTPOEHHE, CBONCTBA W MEXaHWU3M JICHCTBUSI.
Kodepmentsl. Otianuns (epMEHTOB OT HEOPTaHWYECKUX KaTaau3aTopoB. bemku-
aKTHBATOPbl M OENKU-UHTMOMTOPBL. 3aBUCHUMOCTb CKOPOCTH (hepMEHTaTHBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

IlepBruHBIl CHUHTE3 OpraHUYECKHUX BemecTB B kierke. PotocuHre3. Ponb
XJIOporiacToB B mporecce (orocunTeza. CBeroBas u TeMHOBas (¢asbl.
ITponykTuBHOCTH (OoTOCHHTE3a. BnusHue paznuuHbIX (AaKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XemocuHTe3. PaznooOpas3ue opraHn3MOB-XE€MOCHHTETHUKOB: HUTpUPUIIMPYIOIIHE
OakTepuu, >Kene300aKTepuu, CepoOaKTEPHH, BOJOPOAHBIC OakTepuu. 3HAUEHUE
XEMOCHHTE3A.

AHa’poOHbIe OpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS U HX
UCIIOJIb30BaHNE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. DTallbl 3HEpPreTuueckoro oomeHa. [loAroToBUTENbHBIHM
stan. ['MuKoan3 — 6ecKuCcIoOpoAHOE paculeyIeHUue TI0KO3bI.

buonornueckoe OkHCIEHWE, WIM KIETOYHOE JblXxaHHe. Poilb MUTOXOHIpUU B
mporueccax OHMOJIOTUYECKOTO OKHCJICHHUS. Huknnyeckue peaxkuuu.

OxucnurensHoe ¢ochopunuposanue. [IpenmymiecTBa a3poOHOro mMyTH OOMeEHa




BEILIECTB Tepes aHadPOOHBIM. DH(HEKTUBHOCTh YHEPTETUUECKOTO 0OMEHa

2.5

Peakiium MaTpu4HOrO CHHTE3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEaKIUIX
MaTpUYHOTO cHHTe3a. Peanuzanus HacneacTBeHHON nHnpopmanuu. ['enernyeckuit
KoJ, ero cBoWctBa. TpaHckpunuus — matpuunbii cuHTte3 PHK. Ilpunuumns
TPAHCKPHIILIUU: KOMILIEMEHTAPHOCTh, aHTHIIAPAJUIETbHOCTh, ACHMMETPUYHOCTD.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B OmocunTtese Oernka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHokucior. Ponb pubocom B
O6uocuHTe3e Oenka.

Opranu3anys reHoMa y IpOKapuoT U 3yKapHoT. Perymnsuus akTUBHOCTH I€HOB Y
npokapuot. ['mmoreza onepona (. XKakoo6, XK. Mano). Perymsimus oOMeHHBIX
mporeccoB B kietke. KieTounslit romeocTtas.

Bupycbl — HekneTouHble (OpMBI KU3HH M OOIUratHeie napasuThl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprO(haros.

BupycHsie 3a0oneBaHus 4elioBeKa, KMBOTHBIX, pactrenwii. CIIN/], COVID-19,

COIIMAJIBHBIC U MCIUIIMHCKHUC HpO6HeMLI

2.6

Knerounsnii nwmkn, ero mnepuonbl W perymsius. HWurepdaza u  Mutos.
OcobeHHOCTH TIPOIECCOB, NpoTekamux B MHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecuHrerndeckuit  (HOCTMUTOTMYECKHH), CHHTETUYECKHH H
MIOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JHK — permukanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CUHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepa3a. XpPOMOCOMHBI HAa0Op KIETKM — KapHOTHM. JIMIUIOMAHBIA U
rarionIHbIi - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenune xietkn — MuTo3. CTaguu MHUTO3a U IMPOUCXOASINNE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHes u nurokuHe3. buosnornueckoe 3Ha4eHHE MHTO3a.
Perynsus mutoTndeckoro nukia kiaetku. [Iporpammupyemast kierouHas rudesb
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

Opranusm Kak OMoJIOrHyecKas cucTemMa

3.1

OOHOKIIETOUHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHbIE OpraHu3MbBl  H
MHOTOTKaHEBbIE OPTraHU3MBI.

@opMbl pa3sMHOKEHUS OPTraHMW3MOB: Oecrojoe (BKJIKOYash BEreTaTUBHOE) U
nojoBoe. Buapl  Gecrnonoro  pasMHOXKEHHUS:  [MOYKOBAaHHE,  CIOPYJISAIMS,
(bparmMeHTays, KIOHUPOBAHHE.

[TonoBoe paszmuoxenue. [lonoBbie KIeTKH, win rameTsl. Meito3. Ctaguu meiiosa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosiornueckuii cmpicin Meiiosa




U TI0JIOBOTO ITpouecca. Melo3 1 €ro MeCcTO B JKU3HEHHOM LIUKJIE OPTaHU3MOB.
[Ipen3aponpliieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0OBBIE JKene3bl.
OOpa3oBaHue W pa3BUTHE TMOJNOBBIX KJIeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue moJiOBBIX KiIeTOK. OmIOJ0TBOpEHHE U SMOpPUOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTorene3). Craauu 3MOpHOreHesa
KMBOTHBIX (Ha mpumepe JsrymkH). [Ipobnenue. Tunsl apobnenus. OcoOeHHOCTH
Npo0JieHUsT MJIEKONMTAIOIINX. 3apobILeBble JUCTKH (racTpyisanus). 3akiaika
OpPraHoB M TKaHEH M3 3apOAbIIIEBBIX JIMCTKOB. B3anMHOe BiMsHHME 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpHOHANbHAs MHAYKLUMA). 3akiajkKa IUlaHa
CTPOEHUSI >KHBOTHOTO KaK pe3yJbTaT HEpapXU4eCKHUX B3aMMOJACHUCTBUI TI'CHOB.
Biusnue Ha SMOpHOHAIBHOE pa3BUTUE pa3IMYHBIX (DAKTOPOB OKpYXkKaroleH
cpenpbl.

Poct u pazButue xuBoTHBIX. [locTaMOpronanbHbIi nepuoa. [lpsmoe n Hempsimoe
pazButue. Pa3Butne ¢ meramopdo3oM y O€CIO3BOHOYHBIX M TIO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYE€HUE NPSAMOrO MU HENPSAMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B npupoge. Tumbl pocra XUBOTHbIX. (DaKkTOpHI peryisaLun
pocta JKMBOTHBIX M denoBeka. CTaaiuu NOCTAIMOPHUOHAIBHOIO pa3BUTHUS Y
KUBOTHBIX U 4esioBeKa. [leprnosibl OHTOreHe3a 4eaoBeKa.

PasmHoxeHne u paszButue pacteHuid. ['amerodputr um cnopoput. Meiio3 B
KU3HEHHOM IMKJIe pactenuil. (OOpa3oBaHuWe CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OIUIOI0TBOPEHKE Y IIBETKOBBIX pacTeHHi. OO0pazoBaHue u

Pa3BUTHEC CECMCHHU. MexaHu3MbI peryjiaquu OHTOTCHE3a Y paCTeHI/Iﬁ M ) KUBOTHBIX

3.2

Uctopust craHOBiEeHWS W pa3BUTUS TEHETUKHM Kak Hayku. OCHOBHBbIE
FEHETUYECKHUE TOHATHS W CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJIJIEIbHBIE
IEHbI, AJIbTEPHATUBHBIC IPU3HAKH, JOMHUHAHTHBIA WM PELECCUBHBIA NPHU3HAK,
TOMO3UTOTa, TETePO3UroTa, YHUCTas JUHHS, THOPHUABI, TEHOTUN, (HEHOTHIL.
OCHOBHBIE ~ METOJbl  TE€HETUKH: THOPHIOIOTHYCCKUN,  ITUTOJIOTHUECKHH,

MOJIEKYJIAPHO-TEHETUYECKUIN

3.3

Monorubpunnoe ckpemupanue. [lepBbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mokosieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH
MeHngens — 3akOH paclIeIyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyrolee ckpemuBaHue. [IpomMeXyTOUYHBIM XapakTep Hacl€OBAHHUS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JTOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHenss — 3aKOH HE3aBHCHUMOI'O

HacCJICOJOBaHUA IMPU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEIIIMBaHHUS.

CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HacJeJ0BaHUE TI'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIM MEXaHW3M OIpeleeHHus Mojia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTEPOraMeTHbIN moJl. ['eHeTnueckas
CTPYKTypa TIOJIOBBIX XpomocoM. HacnemoBanue mNpu3HAKOB, CLEIUJICHHBIX C
ITOJIOM.

I'enotun kak uenoctHas cucrtema. [lneiloTponusi — MHOXKECTBEHHOE JEHUCTBUE
reda. MHOXECTBEHHBIM ajjIenu3M. B3anMoAeiCTBHE HEaJUICIbHBIX T'€HOB.

KommnemenrapHocts. Onuctas. [lonumepus

3.4

B3aumopeiicTBre reHoTUNA U cpeibl Ipu GopMupoBaHuu GeHotuna. Mi3amMeHunBocTh
npu3HakoB. KadecTBEHHbIE M KOJUYECTBEHHBIC MPH3HAKH. BUABI M3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MomudukanmonHas ~ u3MeH4uMBocTb.  Poms  cpeapl B (OpMHPOBaHHH
Mo UKAIMOHHON H3MeHYnBOCTH. Hopma peakiiuu npusHaka. BapuanuoHHbli psij
u BapuanmonHas kpuBas (B. HWoranncen). CpoiictBa MOAM(PHUKAIIMOHHON
W3MEHYHUBOCTH.

I'enotunuyeckas n3MeHYUBOCTh. CBOMCTBA NT€HOTUITMYECKON M3MEHYUBOCTU. Bubl
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaI[MOHHASI.

KomOunaTtuBHasi u3MeHUMBOCTh. MeHo3 © TMOJNIOBOM TpoIlecC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTU. POJIb KOMOMHATHBHON M3MEHYMBOCTU B CO3JaHUU
TeHETUYECKOT0 Pa3HO00pa3us B Mpe/enax OAHOTO BU/A.

MyrtanmoHnHasi U3MEHUYMBOCTh. BUibl MyTalnii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHIYLUMPOBAHHBIC MYyTalWW. SIepHBIE W IUTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiy. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
Mytarensl M HMX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOIO
npoiiecca. 3aKOH TOMOJIOTHUYECKUX PsIIOB B HacleAcTBeHHON n3meHunBocTH (H.U.

Bagsuos). BHesiiepaast ©3MEHUMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBAaHUSA TIeHOMaA
yernoBeka. MeToapl  HM3Y4eHUsT TEHETUKM  YEJOBEKAa: TIE€HEAJOTMYECKUU,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MOMYJISIUOHHO-CTATUCTUYECKH,
MOJIEKYJIAPHO-TEHETUYECKHI. CoBpeMeHHOE omnpeaeseHue TCHOTHIIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIP-anamu3a. HacnencrBenHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEeKa. bonesnn c HACJIEeICTBEHHOMN
MIPEIPaCTIOI0KEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW T€HETHUKH B MPEIOTBPAIICHUN

U JIEYECHNY T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBLIE KIIETKU




3.6

JlomecTukanus U ceiaekuus. 3apoxkACHUE CENIEKIMK U ToMecTukauuu. Ydyenue H.M.
BaBuioBa o 1eHTpax MPOUCXOKACHUS M MHOTO0Opa3us KYJIbTYPHBIX PACTCHUI.
Ponb ceneximu B co3aHUK COPTOB pAaCTEHU U MOPOJT KUBOTHBIX. COpT, Mopoja,
TaMM. 3aKOH T'OMOJIOTMYECKHMX PSJIOB B HACIEICTBEHHOW u3MeHunBoctu H.U.
BaguioBa, ero 3HaueHue Jj1st CEIEeKIMOHHON pabOThI.

Metoabl  CeneKIMOHHOW paboThl. VICKYCCTBEHHBI OTOOp: MAacCOBBIM |
WHIUBUYAJIbHBIN. JTansl KOMOMHAIIMOHHOMN CCJICKIIUH. UcnbiTanue
Mpou3BoUTENIed MO MOTOMCTBY. OTOOpP IO TE€HOTHUIy C MOMOMIBIO OICHKHU
(dbeHoTHa NOTOMCTBA M OTOOP 0 TeHOTHUITY ¢ IoMolkio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEICKITMOHHON paboThl. PagrannoHHbIi 1
XUMHYECKHA MYyTarcHe3 Kak WCTOYHUK MYTaluid Yy KYyJbTYpHBIX (QOpM
opranu3moB. Hcnonb3oBaHWE€ TEHOMHOI'O PEIAKTUPOBAHUS UM METOJOB
pexombunanTHbeix JIHK 1715 momydeHuss ©cXoIHOTO MaTepHana AJisi CEJIeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBunoBas ruOpuansaiys. bimskopoacTBeHHOE
CKpelIMBaHue, Wid HUHOpuauHT. HepoJcTBEHHOE CKpelMBaHWe, WM ayTOPWIWHT.
I'erepo3uc u ero npuumsbl. Mcnonb3oBaHue rereposuca B cenekimu. OtnanéHHas
rubpumzanyst. [Ipeononenune Oecruiouiss MeXBUIOBBIX THOpUAOB. JlocTrkeHus

CEJICKLIMU PACTEHUI U KUBOTHBIX

3.7

OOBEKTBI, UCHOIb3YeMbIe B OMOTEXHOJIOTMH, — KIIETOYHbIE U TKaHEBbIE KYJBTYpBI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKA. TpaJuIMOHHAs  OHOTEXHOJIOTHSL:
xjie0oneuyeHre,  MOJy4EeHHE  KUCIOMOJOYHBIX  IPOXYKTOB,  BUHOJEIHE.
Muxkpobuonornyeckuid cuHTe3. OOBEKTHI MHUKPOOHMOJOTHYECKUX TEXHOJOTHIA.
IIpousBoacTBO  Oenka, aMMHOKHMCIOT M BUTaMHHOB.  MckyccTBeHHOE
OIJIOJOTBOPEHHE. PEKOHCTPYKIMS SIMLIEKIETOK W KJIOHMPOBAHHUE JKUBOTHBIX.
Mertoa TpaHCIUTaHTaLUHU SAEP KIIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCTpyupoBaHue pexkomMOunHaHTHbIX JIHK. JlocTmkeHHs M INepCreKTUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJOTHH.

HWcnonp30BaHe CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOro Mmupa

4.1

bruomornveckoe  pasHooOpazme  opraHm3moB.  CoBpeMeHHas  cHCTeMa
opraHudeckoro wmwupa. llpuHIMNbBI Ki1accupuKanuu opraHu3mMoB. OCHOBHBIE
CHCTEMaTUYeCKHe IPYIIbl OPraHU3MOB.

OCOOCHHOCTH CTPOCHHS W JKU3HEACATEIHHOCTH OJHOKJIETOYHBIX OPTraHH3MOB.
bakrepun, apxeu, OHOKIETOYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, IAPYTHE
npoTucThl. KosloHnanbpHble opranu3Mel. [IBIbKeHHE OHOKIETOUHBIX OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. 3alllUTa Y OJHOKJIETOYHBIX OpPraHU3MOB.

Pa3npaxxuMoCTh y OJJTHOKJIETOUHBIX OpraHU3MOB. TaKCHCHI




4.2

MHoOrokJjieTouHbIE pacTeHUs. B3auMOCBs3b YaCTE MHOTOKJIETOYHOT'O OpraHu3Ma.
Tkanu, opraHbl ¥ CUCTEMbI OPraHOB MHOTOKJIETOYHOIo opranusma. OpraHuszm
Kak enuHoe uenoe. TkaHum pacteHuid. Tumbl pacTUTENbHBIX  TKAaHEM:
oOpaszoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcoGenHoctu cTpoeHus, PYHKIUN U pacIOIOKEeHUs TKaHEeH B OpraHax pacTeHUi

4.3

BereratuBHble U TeHEpaTUBHBIE OpraHbl pacTeHUd. OYHKIUN OPraHOB U CUCTEM
opranoB. Kapkac pacrenunil. J[BU>keHUE MHOTOKJIETOUYHBIX PACTECHHUN: TPOIIU3MBI U
Hactuu. IlornomeHue BOABI, YIVIEKUCIOrO ra3a M MHUHEPAIBHBIX BEILECTB
pacrenusimu. Jlpixanue pacreHuil. Auddysust razoB uepe3 MOBEPXHOCTh KIETKU.
TpancnoptHele cucTeMbl pacTeHMil. Beinenenue y pacrenuid. 3ammra y
MHOT'OKJIETOYHBIX pacTteHuid. Kyrukyna. CpencrBa MacCUBHOW M XMMHUYECKOM
3amuThl. DUTOHLUABI.

PasgpaxxumocTs M peryisnus y opraHu3mMoB. PasgpakmMocTe M peryisinus y

MHOT'OKJICTOYHBIX paCTeHI/IfI. PocroBrlie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOroKk/IeToYHble  KMBOTHBbIE.  B3aMMOCBs3b  4acTe€il  MHOTI'OKJIETOYHOTO
opranusma. TKaHI/I, Oopranbl U CHUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4YelIOBEKa. THIIBI
KUBOTHBIX TKaHEW: SIWTEIualbHas, COCIWHMUTENIbHAs, MbILIICYHAs, HEpBHAs.
OcoOenHoctu cTpoeHHs, (QYHKUMH U pacmoiiOKEHUsT TKaHel B oOpraHax

JKHUBOTHBIX U YCIIOBCKA

4.6

OpraHbl ¥ CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Ttena opraHu3moB. CKeleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHHI ckeneT. CTpOEHHE W THUIbl COETUHEHUS
KOCTEH.

JIB>K€HHE MHOTOKJIETOYHBIX JKMBOTHBIX. IluTtaHume »xuBOTHBIX. IluTanue
MO3BOHOYHBIX UBOTHBIX. J[pIXxaHue knBOTHBIX. KoxHoe npixanue. KabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHue IO03BOHOYHBIX JKUBOTHBIX. OBOJIIOLMOHHOE YCIOXHEHHE CTPOEHUs
JErKUX TO3BOHOYHBIX XUBOTHBIX. JIpIXaTelIbHAs CHCTEMa 4elloBeKa. MeXaHu3Mm
BEHTWIALIMM JIETKUX Yy NTUL W MIIEKONUTAIOMUX. TpaHCIOPT BELIECTB Yy
opranu3moB. TpaHCIOPT BeHIECTB y XMBOTHBIX. KpoBeHOCHas cucrema u e€
opranel. KpoBeHOCHas  cucremMa  TO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpOBOOOpAIIEHUsI. DBOJIIOLIMOHHBIE  YCIIO)KHEHHsS] CTPOEHUS KPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX >KMBOTHBIX. BplneneHue y opranusmoB. Beigenenue y
KUBOTHBIX. COKpaTUTENnbHbIE Bakyosin. Opransl BbiieneHus. CBs3b MOJIOCTH Tea
C KPOBEHOCHOW M BBIJIECIUTEIBHON CHCTEMaMH. BplleleHne y MO3BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IlokpoBel M ux

IIPOU3BOJIHBIE.




PaznpaxuMocTs U peryisnus y opranu3mMoB. Pa3ipakuMocTh y OJJHOKJIETOYHBIX
opranu3moB. Takcuchbl. Pa3apaXumMocTe U Pperyjsiquss y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIe BEIIECTBA U UX 3HAYEHUE.

HepBHas cucrema u pedieKTopHas peryysilus y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ otaeinsl. DBONMIOLMOHHOE YCI0)KHEHUE CTPOESHUS] HEPBHOM
CUCTEMBI y KUBOTHBIX.

PazpaGoTka anropuTMoB M mporpamm uis SPQPEKTHBHOH (QYHKIMOHATIHHON
aHHOTAllUW ~ TEHOMOB,  TPAHCKPUIITOMOB, IPOTEOMOB, MeTab0JI0MOB

MHUKPOOPraHu3mMoB, paCTCHHﬁ, JKHUBOTHBIX U YCJIOBCKA

OpFaHI/I3M YCJIOBCKA U €T0 3JOPOBLEC

5.1

OpraHbl ¥ CUCTEMBI OPTaHOB yesnoBeka. OTenbl TOJIOBHOTO MO3Tra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycioBHbIE H  yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuuss U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3anMocBsI3p HEpBHOW M DHIOKpPUHHOW cucTeM. [ wmmoramamo-runodusapHas

cucrema. Peduekc u pedaexropras ayra. be3ycioBHbIe U YCIOBHBIE pedIeKCh

5.2

3amuTa opranu3Ma ot Oone3nell. UMMyHHasi cuctema denoBeka. KiieTouHslil u
TYMOpajbHBIA HUMMYHHUTET. BpoxaAEHHBIN, NpHOOPETEHHBIN crenupudecKuit
WMMYHUTET. Teopusi KJIOHAJbHO-CENIEKTUBHOTO uMmMmyHutera (I1.Dpmnmx,
®.M.bepner, C.Toneraa). BocnamutenbHble OTBETHI OpraHu3MoB. Poub

BpO)K,[[éHHOl"O HMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a00JIeBaHUIM

5.3

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABl U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus

5.4

Z[LIX&HI/IC YCJIOBCKaA. I[I/I(I)(by3I/I}I ra3oB 4CpPEe3 NMOBCPXHOCTH KIICTKH. ILLIXaTeJ'IBHaH
CuCTCMa  4YCJIOBCKA. ,HI)IXElTeJ'II)HaSI MMOBEPXHOCTh. PCFYJ'IHIII/HI JbIXaHWsI.

JIpixarenbHble 00BEMBI

5.5

[InmeBapurensbHas cucreMa 4enoBeka. OTHenbl NUIIEBAPUTENIBHOIO TPAKTA.
[InmeBapuTenpHple  kKene3bl.  BHYTPUIIOIOCTHOE W BHYTPHUKJIETOYHOE

MUIIEBAPEHUE

5.6

ITokpoBel M wux mnpousBojaHble. Opranbl BbaeneHus. Ilouku. Crtpoenue u
¢byHkuroHupoBanue HedpoHa. OuIbTpaIMs, ceKpelrs U 0OpaTHOEe BCachbIBaHHE

KaK MEXaHU3MBbI pabOoThl OpraHoB BbleseHus. OOpa3oBaHUE MOYH Y YEJIOBEKa

5.7

I[BI/I)KGHI/IC YyeJI0BeKa: MbIeuHas cucreMa. CKEIeTHBIC MbIIIIBI U1 HX pa60Ta.

CTpOCHI/IC U TUIIBI COEIMHEHUS KOCTEH

Teopus sBomronnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorimonHas  teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

napBuHu3Ma. JKu3Hb 1 Hay4Has aearenbHocTh Y. [lapBuHa.




JIBrokymue cuiibl dBoonuu BUIoB 1Mo Y. J[apBuHY (BbICOKas MHTEHCHUBHOCTH
pa3sMHOXKEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBosoid. COBpeMEeHHAsl SBOJIIOIIMOHHAs OMOJIOrUs. 3HAUEHHUE HBOJIIOLIMOHHON

TeopuHu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Monmynsauus kak sjeMeHTapHass exuHuna 3Bositolud. COBpEMEHHBIE METO[bI
OLIEHKU TeHETUYECKOro pa3HooOpa3ust M CTPYKTypbl mnomyisuui. M3meHenue
reHooHa TOMYJSIUH KaK 3JIEMEHTapHOE O3BOJIIOIMOHHOE SBICHHE. 3aKOH
reHeTuyeckoro pasuosecus Jxx. Xapau, B. BaiinGepra.

OneMeHTapHble (HAKTOPhl  (IBMOXKYILME CHJIBI) 3BOJIOLUUH. MyTalMOHHBINA
nporecc. KomOunaTuBHas wu3MeHuMBOCTh. /[lpeiidp reHoB — ciyuaiiHble
HEHANpaBJICHHbIE W3MEHEHHMS 4YacTOT aiuleNiell B momymsauusx. OQPQexT
OCHOBATEJIs. Murpanumu. N3omsanus HOMYJIALN: reorpaduueckas
(mpoctpaHcTBeHHas ), Orojgorudeckas (penpoayKTUBHASA).

EcrectBeHHblii oTOOp — HampaBistomMid  ¢axtop 3IBoioruu.  Dopmel
€CTeCTBEHHOTO  OTOOpa: JBWKYIIUH, CTAOMIM3UPYIOIIMH, pa3pbIBAIOIINN
(nu3pyntuBHbit). [TonoBoit oT6op.

IIpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOLIUU.
Bo3HukHOBeHHE — MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantanuu. [IpuMeps! npucrnocobieHuii y opranu3MoB. OTHOCHTEIBHOCTD
MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xkpurepum u CTpykTypa. BupooOpa3oBaHue Kak pe3ysbTaT
MUKposBotoiu. M3onmsamus — kirodeBoil dakrop BupooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: AJIONATPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BonOLMOHHON OMONIOTHH B Pa3pabOTKe HAyYHBIX METOJIOB COXpaHEHHS
OmopazHooOpa3usi. MUKPOIBOIIOIMS W KOJIBOJIOIMS TApPa3uTOB M HMX XO35ECB.
Mexanu3mbl HOpMUPOBAHHS YCTOHYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI

C HeH

6.3

Metoapl u3ydeHUsT MaKpOAIBOJIOIUHU. [laleoHTONIOrHYEeCKue METOMBI M3YyUCHHS
sBoonmu. [lepexonubie Gopmbl U PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduyeckue Meroapl u3ydeHus oo, CpaBHeHue (Gropsl U GayHbI
MaTepuKOB M OCTPOBOB. broreorpaduueckue odiaactu 3emin. Buasi-sHneMuxu u
PEUKTHI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTUYECKUE METOJbl HM3Y4YECHHUs




SBOJIOLUMU. ['€HeTHYeCKHe MEXaHU3Mbl 3BOJIIOIIMM OHTOTE€HE3a W IOSBICHUS
SBOJIIOLIMOHHBIX ~ HOBHIECTB. | 'OMOJOTMYHBIE W  AHAJOTMYHBIE  OpPTraHbI.
PynumeHrtapHbsle  opraHbl M araBU3Mbl.  MOJIEKYJISIPHO-T€HETUUECKUE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKWe  METOJbl  U3YYEHHS  DBOJIOLUU.
I'omonoruunsie reHbl. COBpeMEHHbIE METOMABI MOCTPOSHUS (PUIOT€HETHUYECKUX
JIEPEBbHEB.

XPpOMOCOMHBIE MYTAllUU U 3BOJIIOLMSI TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUU. HeobpaTUMOCTh 3BOJIOLHUU.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIFOITMHN

6.4

Hayunple rumore3bl TNPOUCXOXKIEHHS >KM3HM Ha 3emuie. AOuorenes u
na”crnepmus. JloHaydHble IPECTaBICHUS O 3apOKACHUU KU3HH (KpEaloHU3M).
I'nnore3a MOCTOSAHHOTO CaMO3apOXKIEHUS JKU3HU U €€ ONPOBEPIKEHUE ONbITAMHU
®. Pemu, JI. Cnamranumanm, JI. Tlactepa. IlpoucxoxneHue Ku3HU U
acTpoOHOIIOTHS.

OcHoOBHbIE 3Tanbl HeopraHuyeckoi spomonuu. [lmaHerapHas (reojoruyeckas)
HBOJIOLMS. XUMHUECKas »JBOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHYeCKUX
BemiectB u3 Heopranmdeckux. Omeir C. Mwumepa u I'. FOpu. OOpa3zoBanue
nosnMepoB u3 MoHoMepoB. KoanepBartnas runote3a A.M. Onapuna, rumnoresa
nepBuuHoro OynboHa JIk. XongeitHa, reHetudeckas rumote3a I. Mémmnepa.
Pu6ozumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE NMPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meroabl. OTHOcUTENbHAs M aOCOMIOTHAS TEOXPOHOJIOTHS.
I'eoxpoHosIornueckas 1mkasua: 0Hbl, Opbl, HEPUOBL, JTOXH.

HavaneHele sTanel opranndeckoi 3Bomonud. IlosBieHne M 3BOJIIOLUSA MEPBBIX
KJIETOK. OBOJIONUA MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIEHKH KaK aHaJor MepBbIX Ha 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 2yKapHOTBHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIOLNUOHHOE MPOUCXOXKICHUE
BUpYycoB. [IpoucxokeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHUE
OCHOBHBIX I'PYyIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(do3bl
pactenuii. Beixon pacrenmit Ha cymy. IlosBneHume CHoOpoBBIX pacTeHUN U
3aBoeBaHMe MMM cymd. CeMmeHHble pacTeHus. I[IponcxXoxkaeHHe IBETKOBBIX
pacTeHui.

OcHOBHbBIE 3Tallbl SBOJIONUM JKUBOTHOrO Mupa. OcHOBHbIE apoMop(do3bl
XKUBOTHBIX. Bennckast ¢payna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
TunoB. IlepBbie XOp0BBIE )KUBOTHBIE. JKU3HBb B BOZE. DBOMIIOIUS TO3BOHOUYHBIX.

[Tpoucxoxaenne ampubmii 1 pentwiuii. [IporcxoxaeHne MIEKOMUTAONNX H




ntui. [lpuamun kmrodeBoro apomopdoza. OcBoeHHE OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 ApaM U NEepUoaM: apXei, poTepo30i, MaIeo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMaTa M TEOJOTHYECKUX
nporieccoB. [losiBieHNE U pacIBET XapaKTEPHBIX OPraHU3MOB. YTIIe00pa3oBaHUE:
€ro YCJIOBHSI U BIUSTHUE HA Ta30BBIA COCTaB aTMOCQEPEHI.

MaccoBble BBIMUpPAHUS — HKOJOTHYECKHUE KPU3HUCHI mponuioro. IlpuuuHbl u
CJIEJICTBHSI MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN JKOJOTUYECKUM KPHU3UC, €T0

0CO0EHHOCTH

6.5

Pasnenst m 3agmaunm  aHtpomosoruu. Metonel aHTponosiorud. CraHOBIIEHHE
IIPECTaBICHUN O POUCXO0KIEHUH YeaoBeKka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO 4enoBeka C KUBOTHBIMH. CHCTEMAaTHUYECKOE IOJIOKEHHUE YEJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHU:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($U3HO0TIOT0-OMOXUMUYECKHE,
nosesieHueckue. OTinyms 4enoBeka OT KUBOTHBIX. [IpAMOX0KIeHrEe U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CUCTEMBI.

JBmwxyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAaIbHEIC.
CooTHolleHrne ONOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOI€HEE.
OCHOBHBIE CTaIuM AaHTPOIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPENKH JIFOJIEH.
YenoBek  yMmenbld, MEpBbIE  H3TOTOBJIEHUS  OpyAud  Tpyaa. Yenosek
MPSMOXOJIAIIUNA U TEpBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiaensoeprckuii — oOLIM MpeoK HeaHAEePTAIbCKOro YeJOBEKa U 4YeJoBeKa
pazymHOro. YenoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
UYenoBek pasymMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHMM YEJIOBEK, OCBOCHHUE
KOHTHMHEHTOB 32 IpeneiaamMu AQpukH.

DOBOJIIOLUS  COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBIH OTOOp B MHOMYJISALMIX
yenoBeka. MyTallMoHHBINH mporiecc W noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, Murpanusa U «3h(EKT 0CHOBATEINS» B MOIMYIISIUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckue pacel. Ilonstue o pace. bompmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpallo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepuKaHCKasi). Bpemss u myTH pacceleHus 4eloBeKa I0 IUIaHEeTe.
EnuncTtBOo  yenoBeweckux pac. HayuHas  HeECOCTOSTENBHOCTh — pacH3Ma.
[IpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBUSAM OKpPY)KaloLIeH cpesbl.
Bnusinue reorpaguueckoit cpeasl U Jpeiida TeHOB Ha MOPQOJOTHUIO U

(U3MOIOTHIO YeTIoBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU




7.1

Paszpnensl u 3agaun 3xosioruu. CBs3b HKOJIOTUU C IPYTUMH HAYKAMM.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
npupojHble U JabopaTopHble. MOAETHUPOBaHHE B HKOJOTUH. MOHHUTOPUHT

OKPY KaIOIIEH Cpebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

DOkonorndyeckue (GakTopsl U 3aKOHOMEpHOCTH uX neiictBus. Kiaccudukanms
9KOJIOTHYECKUX  (PAaKTOpoB: albuoTHyeckue, OWOTUYECKHE, aAHTPOIIOTCHHEIE.
OOme 3aKOHOMEPHOCTH JEHCTBMsI 3Kojlorudeckux ¢akropos. IIpaBuio
muanmyMa (K. Hnpenrens, FHO. JIubux). TonepaHTHOCTh. DBpUOHMOHTHBIC M
CTEeHOOMOHTHBIE OPTaHU3MBI.

Aobnornueckue akropel. CBeT Kak sKosmoruueckuii (axrop. [eiicTBue pazHbix
YYacCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHUl M KUBOTHBIX I10 OTHOUIEHHIO K cBeTy. CurHajbHas pojib CBETa.
DoTonepruoan3M.

Temmeparypa kak 5kojormueckuii Qaxrop. JlelictBue Temmeparypsl Ha
opranusMmsl. IlolkuaoTepMHBIE M1 TOMOMOTEpPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OpPraHU3MBbI.

Brnaxnocte kak akojormdeckuit  ¢axrtop. [lpucnocobnenuss pacreHMHd K
MoJIICp KaHUI0 BoJHOTrO Oananca. Kimaccudukarus pacTeHH MO OTHOUICHHIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/AYyILIHAs, IOYBEHHas,
rTyOMHHAs  TOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas. (DHU3UKO-XUMHUYECKUE
0CcOOEHHOCTH Cpel OOWTaHus OpPraHu3MOB. lIpUCTIOCOOIIEHUS OpPraHWU3MOB K
KHM3HH B Pa3HbBIX Cpeax.

buonoruueckue putmbl. BHemHue u BHyTpeHHHE pUTMblL. CyTOUHbIE U FOJJUYHBIE
put™bl. [IpHrcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHMA
KHU3HH.

XKuznennsle popmbl opranuzmoB. [lonsTue o xu3HeHHOU ¢opme. XKU3HEHHbIE
(GbopMBI pacTeHMii: JepeBbs, KyCTApHUKU, KYyCTAapHUYKH, MHOTOJICTHHE TPaBBI,
OJTHOJIETHUE TpaBbl. JKu3HeHHBIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, TEOOUOHTEI,
a’poOuoHTHL. OCOOEHHOCTH CTPOESHMS U 00pa3a KU3HU.

buotnueckue QaxTopbl. Bumbl OMOTHYECKMX B3aMMOJEHCTBHM: KOHKYpPEHIIMS,
XHUIHUYECTBO, cUMOKMO03 U ero (opmel. I[lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJICOHUUYECTBO). Herpoduueckue
B3auMoOJeiicTBUs  (Tonmmueckue, (Qopuueckue, (¢dabpuyeckue). 3HaueHUE
OMOTMYECKMX B3aMMOJEHCTBMI [UIS CYIIECTBOBAaHUS OPraHU3MOB B cpeje

oOuTaHus. [I[puHIIMT KOHKYPEHTHOTO UCKIIOYEHUS

7.3

OKOJIOTUYECKHE XapaKTECPUCTHUKU TOIMYJIAIHUN. HOHYJ'IHHI/ISI Kak Ouojornyeckas

cucrema. Posib HEOTHOPOIHOCTH cpelibl, PU3NIECKUX OaphepoB U OCOOECHHOCTEH




Ouosioruu BUJOB B (POPMHUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYpBI HOIYJISALUI.
OcHOBHbIE MOKa3aTeNM MOMYJALMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
IIOJIOBAsl  CTPYKTYpa, PpOXKAAEMOCTb, IPUPOCT, TEMII pPOCTA, CMEPTHOCTD,
MUTpaLUs.

Okosorudeckass CTpykrypa nonyiasinuu. OILleHKa YHCIEHHOCTH IOIYJISLUH.
JluHaMuKa nomysisuuyu U €€ peryisanus. bUOTHYEeCKUi NMOTEeHIMa MOITYJISLUN.
MopenupoBanue AMHAMUKH — IOmyiasuud. KpuBble pocTa  4YHCIEHHOCTH
nonyisinuu. Kpusble BbDKMBaHMs. Perynsiiys 4uCIEHHOCTH HONMYJIALMHU: POJb
(GakToOpOoB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTMYECKHE
cTpareruu BUoB (r- u K-ctparerun).

[TonsiTe 00 SKoJOrMYeckod HuUmIe BHAa. MecrooOutanne. MHOroMepHas
Mozenb dKonorndeckod Humm Jk.M. XatunHcoHa. Pa3zmepsl 3Konoruueckoin
Huuy. [loTeHnnanbHas U peaqn30BaHHas HULLIH.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTH  MOBEJEHUS W MWUIpAlMid  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUI0OB

7.4

CooOmiectBa opraHuzMoB. buoneno3 u ero crpykrypa. CBsizu MexIy
opraHu3mMamMu B OuoIleHO3e. JKocHcTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). @yHKIMOHANBHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: IPOIYLCHTHI,
KOHCYMEHTHI, peayleHTsl. Tpodudeckue ypoBHH. Tpoduyeckue memnu um ceTH.
Abuotnyeckue 650ku 3kocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopor
BEIIECTB U MMOTOK HEPTUU B IKOCUCTEME.

OcHoBHBIE IOKa3aTeNnM 3KocucTeMbl. bruoMacca M mpoaykuus. DKOJIOTHYECKUE
MUPaMUIbI YUCell, OMOMACChl U SHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunblie u
BTOPUYHBIE CYKLIECCMM M WX TMPUYUHBL. AHTpPONOIeHHbIE BO3JCHCTBUA Ha
cykueccun. KnmmmakcHoe coobmiectBo. buopasnoobpasue 1 mosiHota KpyroBopora
BEILIECTB — OCHOBA YCTONUMBOCTH COOOIIIECTB.

[Ipupoansie 3KocHUCTEMBI. AHTPONOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMA.
ArporieHos. Paznnuns Mexxay aHTpONOT€HHBIMU U IPUPOTHBIMUA SKOCHCTEMaMHU.
Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'oposickas diopa u
¢dayna. CuHanTponu3anus ropoJIckoi ¢aynsl. buonoruueckoe u xo3siicTBeHHOE
3HaYEHHUE arpod’KOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJIEHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

IlepeHoc 3HEprUM M BEHIECTB MEXKAY CMEKHBIMU IKOCHCTEMaMU. Y CTOMYMBOCTh
OpraHM3MOB, TONYJISIUNA M DSKOCHCTEM B YCIOBHSIX €CTECTBEHHBIX U

AHTPOMOT€HHBIX BO3/ICUCTBUI

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU




cymecTtBoBasia ku3Hb. YueHue B.M. Bepnaackoro o Owmocdepe. ObGmactu
o6uocdeps u e€ coctas. KuBoe BerecTBo 6Mochepsl 1 ero GyHKINH.
3aKOHOMEPHOCTH CyIIecTBOBaHUSI Ounocdeprl. OcobeHHOCTH Ouocheps Kak
rnobanbHOM  9KkocucTeMbl.  J[MHamMu4eckoe — paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB u Ouoreoxumudeckue LHUKIBI (yriaepona, as3ora).
PurmuunOCTS siBNICHMIT B Onochepe.

3oHanpHOCTH Ouochepsl. [TonsTHe 0 Guome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOMHBIE Jieca, CMEIIAHHbIE M IIMPOKOJIMCTBEHHBIC Jieca, CTENH, CaBaHHHBI,
IMYCTBHIHM, TPONHMYECKHE Jieca, BBICOKOTOphbs. KimMaT, pacTUTENbHBIN U
KUBOTHBIA MUp OMOMOB CYIIIH.

CtpykTypa U (YHKIUS KHBBIX CHCTEM, OICHKAa MX PECYpCHOrO MOTCHIMada U

o6uochepHbIX QyHKIUN

7.6

DKOJIOTHUECKUE KPU3HCHI U WX MpUYUHBI. BoznelicTBrue uenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3IYIIHOU cpeabl. OxpaHa BO3Ayxa. 3arpsi3HEHHE BOJHOW CPEJIbI.
Oxpana BoAHBIX pecypcoB. Pa3pymienne mouBsl. OXpaHa MOYBEHHBIX PECYpPCOB.
W3meHnenue knumara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTEIbHBIM U JKUBOTHBIM Mup. OxpaHa
PacTUTENBLHOIO U KUBOTHOrO Mupa. OCHOBHBIE NMPHUHIMIIBI OXPaHbl IPUPOJIBI.
Kpacupie kuuru. Ocobo oxpansiemble mpuponansie Ttepputopun (OOIIT).
borannueckue caapl ¥ 300J0THYECKHUE MTAPKH.

OcCHOBHbIE TPHUHIMIBI YCTOMYMBOIO pA3BUTHUSI YEJIOBEUECTBA U MPHUPOABI.
PanponanpHOoe  mpUpPOJONOIB30BAaHME U COXpaHEHHE  OMOJIOIMYECKOTo

pazHooOpasus 3eMiau




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






