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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma o yuebHomMy npeamety «buonorus» (nanee - 6uonorus) Ha ypoBHe
cpenHero obmiero obpazoBaHusi pa3paboraHa Ha ocHoBe deeparabHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanun B Poccuiickoit denepanumny, I'OC COO,
Konuenuuu npenogaBanus yueOHoro npeamera « bBuosorush» 1 OCHOBHBIX TOJIOKEHH M
(dhenepanbHOl paboueil mporpaMMbl BOCITUTAHMUS.

Cornacno mnonoxenusm OI'OC COO mnpodwunbHbie yueOHBIE MPEIMETHI,
M3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SBISIOTCS crmocoOoMm muddepeHnmanm
oOy4yeHHs Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHUS W TMPHU3BAHBI OOCCIICUYHTH
MIPEEMCTBEHHOCTh MEXKIy OCHOBHBIM OOIIMM, CpPEIHUM OOIIUM, CPEIHUM
Mpo(eCCHOHATILHBIM U BBICIIIMM 00OpazoBaHueM. B TO ke BpeMsi KaKIbli M3 ITUX
y4eOHBIX MPEIMETOB JODKEH OBITh OPUEHTHPOBAH HA MPHOPUTETHOE pEIICHHUE
o0pa3oBaTeNbHBIX, BOCIUTATEIBHBIX M Pa3BUBAIOIMIMX 3a7a4, CBS3aHHBIX C
npodopueHTaneld o0yJaroIuxcs W CTHMYJUPOBAHHMEM HMHTEpeca K KOHKPETHOM
00JIacCTM HAy4YHOTO 3HAHUs, CBSI3aHHOTO C OWOJIOTHEH, MEAMIIMHOMN, SKOJIOTHEH,
MICUXOJIOTHEH, CITOPTOM WJIM BOCHHBIM JIETIOM.

[Tporpamma no yue6HOMY mipenmMety «buonorusy» ga€t npeacTtaBieHUe O LU
U 3a7adax M3ydeHus y4yeOHoro mpeamera «buonorus» Ha yrmyOnéHHOM ypoBHE,
ompenensieT oOs3aTeNbHOEC (MHBApUAHTHOE) TPEAMETHOE COJACp)KaHue, €ro
CTPYKTYpUPOBAaHUE IO pa3JiesiaM U TeMaM, paclpeesieHue Mo KiaccaMm, peKOMEH Iy eT
MOCJIEIOBATEILHOCTh M3YUYEHUSI YUYEOHOro MaTepuaia ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JTOTUKHU Y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEN
oOydaromuxcs. B mporpamme mo 6uonoruu peaan3oBaH MPUHIMAI TPEEMCTBEHHOCTH
C U3y4eHHEM OMOJIOTMH Ha YPOBHE OCHOBHOIO 00111er0 00pa3oBaHusi, Oiaroaaps yemy
MPOCMAaTPUBAETCS HANPABIEHHOCTh Ha TMOCJEIYIONIEe pPa3BUTHE OHOIOTUYECKUX
3HaHWW,  OpPUEHTUPOBAHHBIX  Ha  (POPMUPOBAHHWE  ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTHMUECKOTO MBIIUICHUS, MPEICTAaBICHUN O 3I0pOBOM 00pase
’KU3HU, Ha BOCIIUTaHUE OEpPEeKHOI0 OTHOIICHUS K OKpY Karollel mpupoiHoii cpeze. B
nporpaMMe MO OWOJIOTMM TakXe I0Ka3aHbl BO3MOXHOCTHM YYEOHOIo IpeaMeTa
«buonorusy B peanuzanuu TpedoBanuit ®I'OC COO k mIaHUpyeMbIM JTUYHOCTHBIM,
METarpeAMETHBIM W TIPEIMETHBIM pe3yJbTaTaM OOy4YeHHS U B (HOPMUPOBAHHUU
OCHOBHBIX BHJIOB y4€OHO-ITO3HABATEIbHOM JEATENBHOCTH OOYydYaroIUXCsl IO
OCBOEHHIO COJIEp’KaHUsl OMOJIOrMYECKOro 00pa3oBaHUsl HA YPOBHE CPEIHEro OOIIero
oOpa3oBaHUs.

VY4eOHbIil npeamer «buosorus» Ha ypoBHE CpEIHEro OoO0IIero oOpa3oBaHUsA
3aBepIlaeT OMoJ0rMyecKkoe 0Opa3oBaHUe B IIKOJIE U OPUEHTUPOBAH HA PaCIIUPEHUE U
yIiIyOJIEHHE 3HAHUM OOYyYarolMXCsl O >KMBOM IPHUPOJE, OCHOBAX MOJIEKYJIIPHON U
KJIETOYHOW OMOJIOTHH, SMOPUOIOTHMH M OMOJOTHM Pa3BUTHS, T€HETUKU, CEJCKIUH,
OMOTEXHOJIOTHH, YBOJIIOLIMOHHOTO YUEHHUS U IKOJIOTHH.



N3yuenue yueOHoro mnpeamera «buonorus» Ha yrIyOJI€eHHOM YpPOBHE
OPUEHTHPOBAHO Ha TMOJATOTOBKY OOYyYalOIUXCS K TMOCIEAYIOMEMY MOIyUYeHHUIO
Ouonormueckoro  oOpasoBaHMsT B By3aX M OpraHu3alUax  CPEAHETro
npodeccuonanpHoro oOpa3zoBanus. OCHOBY €ro COJEp)KaHHs COCTaBJSIET CHUCTEMa
OMOJOrMYeCKUX  3HAHWM, TOJYYEHHBIX TpPU  HU3YYEHUH  OOyYaroIIHUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX pa3AesioB OMOJOTMM Ha YPOBHE OCHOBHOTO
obmiero oOpazoBanusi, B 10—11 kimaccax 3TH 3HaHUS NOJYy4yalOT pa3BuTHe. Tak,
paclIMpeHbl U yTIIyoJIeHbl OMOJIOTHYECKUE 3HAHUSI O PACTCHUSX, )KUBOTHBIX, TpHUOax,
OaKTepusix, OpraHu3Me YeJlOBeKa, OOIINUX 3aKOHOMEPHOCTAX JKU3HU, JTOMOJHUTEIBHO
BKJIFOUEHBI OMOJIOTMYECKHE CBEACHHUA TNPUKIATHOTO W IOMCKOBOTO XapakTepa,
KOTOpbIE MOKHO MCIOJIb30BaTh KakK OPHEHTHPbI [Jisi TOCIEAYyHUIero BbiOOpa
npodeccun. Bo3MokHa  TakKe ~ HMHTErpamus  OWOJIOTUYECKUX  3HAHUH ¢
COOTBETCTBYIOIIIMMHU 3HAHUSAMH, TOJYyUYEHHBIMH OOYYaIOIUMUCS TPH HW3YYCHHUU
(bU3UKY, XUMHUH, TeoTpaduu 1 MaTeMaTUKH.

Crtpykrypa mporpaMMmbl 1o y4yeOHOMy mpenmery "buomorus" orpaxkaer
CHUCTEMHO-YPOBHEBBIN U 3BOJIOLMOHHBIN MOIXObI K U3yUeHHI0 Ouonoruu. CornacHo
UM, U3y4aloTCs CBOWCTBA U 3aKOHOMEPHOCTH, XApPAKTEPHbIEC JUISl JKUBBIX CHUCTEM
pa3HOrO YpPOBHsSI OpraHU3allid, O3BOJIIOLMU OPraHMYECKOr0 MHUpa Ha 3eMlle,
COXPAaHEHHUs1 OMOJIOTHYECKOIro pazHooOpasus miuaHeTsl. Tak, B 10 kiacce usyyarorcs
OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTHUH, SMOPHUOJIOTMH U OMOJIOTUHU Pa3BUTHS,
FeHETUKA W CEJIeKUUH, OHMOTEXHOJOTMM W  CHUHTETHYECKOW  Ouosorum,
aKTyaJIM3UpYIOTCS 3HAaHUS OOydYarolMXcsi 1O OOTaHHWKE, 300JI0TMHM, aHATOMUH,
¢usnonorun uvenoseka. B 11 kiacce m3ydaroTcsi 3BOJIIOLIMOHHOE YYEHHE, OCHOBBI
HKOJIOTUH U yueHue o ouocdepe.

VYyebnusii  mpenmer  «buonorus»  nNpu3BaH  O00ECHEYUTh  OCBOEHHUE
oOyyJaroummucs OUOJIOTMYECKUX TEOPUH M 3aKOHOB, MJECH, NPHUHIUIIOB U MpaBul,
JI)KAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTHUHBI MUPA, 3HAHUH O
CTPOCHHUU, MHOTO00pa3uu M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IMOIMYJISIHH,
OMOIIEHO3a, PKOCUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JIOCTHXKCHHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OWOJIOTHHU, MPUKIAJAHBIX aCMEeKTax Ouojorudeckux 3HaHui. s
pa3BUTUSI W TIOJJICP’KaHUS HHTEpeca oOOydYarommxcs K OWOJOTUM Hapsgy co
3HAYUTETFHBIM 00bEMOM TEOPETUYECKOTO MaTepHalia B COJEPKaHUH MTPOTPAMMBI 110
OMOJIOTUH TTPETYCMOTPEHO 3HAKOMCTBO C HCTOPUEH CTAHOBIICHUS U PA3BUTHUS TOU WU
MHOM 00J1aCTH OMOJIOTHH, BKJIAJIOM OTE€UECTBEHHBIX U 3apYOC)KHBIX YUEHBIX B PEIICHHE
BOKHEHIIINX OMOJIOTHUECKUX M DKOJOTHUECKUX IIPOOJIEM.

Llenp n3ydenus: yuebHoro npeamera «buonorus» Ha yriyOaEHHOM YpPOBHE —
OBJIa/ieHuE 00yYalOUIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAJILHOW OpraHu3aluu
’KMBBIX CHCTEM Pa3HOTO paHra M MpuoOpeTeHNe YMEHHUH HCII0JIb30BaTh 3TU 3HAHUS B
dbopMUpOBaHMM HHTEpeca K ONpeaeNéHHOM oOmacTu  mpodeccuoHaIbHOM
JeSITeIbHOCTH, CBSI3aHHOW C OMOJIOTHEN, WM K BBIOOPY Y4eOHOTO 3aBeleHUs IS
IPOAOIKEHUS OMOJIOTHYECKOT0 00pa30BaHUsl.



JlocTikeHue 1elid u3ydeHus yueOHoro npenmera « buonorusy Ha yriryOoin€HHOM
YpOBHE 00€CIEUNBAETCS PEIICHUEM CIEIYIOINX 3a7au:

OCBOCHHE OOYYaIOIMMMHUCS CHUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHIEMIUAX, THUIMOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
NpaBUaX, COCTABIIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpaA; O
CTPOCHHH, MHOTOOOpa3uM M OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTeM (KJIeTKa,
OpraHu3M, MOIMYJISLNs, BUJI, OMOTeoIeH03, brnocdepa); 0 BBIIAIOIIUXCSA OTKPBITUIX U
COBPEMEHHBIX MCCIICJIOBAaHUSX B OMOJIOTHH;

O3HAKOMJICHHE OOYydYalolmuxcsi C METOJaMH TIO3HAHWS >KUBOM TPUPOJIBIL:
MCCJIEIOBATEIILCKUMHU METOJaMU OMOJIOTHYECKUX HAYK (MOJICKYJIIPHON M KIETOYHOM
Oowonoruu, OHMOPHOJIOTUM U OWOJIOTMM pPa3BUTHSA, TEHETUKH H  CEJICKIIUH,
OMOTEXHOJIOTHH M CHHTETUYCCKON OMOJIOTHH, MTAaJICOHTOIOTHH, SKOJIOTHH ); METOIaMH
CaMOCTOSTEIILHOTO MPOBEJACHUS OMOJIOTHYCCKUX HCCIICIOBAHUMA B JJaOOpAaTOpPUH U B
npupoje (HabaIeHUE, U3MEPEHHE, YKCIIEPUMEHT, MOJICIUPOBAHHE);

OBJIaJicHue  OOy4YaloIMMHUCS  YMEHUSMH:  CaMOCTOSITEIbHO  HAXOJUTh,
aHAJIM3UPOBaTh M UCIOJB30BaTh OMOJOTHMUYECKYI0 HH(GOPMAIMIO; MOJIb30BATHCSA
OMOJOrMYeCKOH TEPMHHOJOTHEH M CHUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAJIbHO-DKOHOMUYECKUMHU U  3KOJOTHUECKHUMHU
npoOyieMaMy 4eJOBEYECTBA; OLCHUBATh IMOCIEACTBUS CBOEH JEATEIBHOCTH IO
OTHOIIEHUIO K OKpY’Kalollell MNpUpOIHOW cpele, COOCTBEHHOMY 3/J0pPOBBIO U
3I0POBBIO OKPY’KAIOIIUX JIFO/ICi; 000CHOBBIBATh M COOJIIO/IaTh MEPhl TPOPUIAKTUKN
MH(DEKIMOHHBIX 3a00JIEBaHMM, TpaBUia MOBEJACHUS B MPUPOJE M OOECIIECUECHHS
0e301acHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B YpPE3BbIYANHBIX CHUTYyaIUsIX
MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTEepPU30BaTh COBPEMEHHbIE HAYUYHBIC
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00YYAIONUXCS UHTEIUICKTyIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
MpOIleCCe 3HAKOMCTBA C  BBIJAIOIMIAMHUCS OTKPBHITUSAMH ¥ COBPEMEHHBIMH
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIaeMbIMU €10 MpoOJeMaMu, METO0JIOTHEH
OMOJIOTHYECKOTO HCCIICIOBAHUSI, TTPOBEACHHS SKCIICPUMEHTAIBHBIX HCCICIOBAHMM,
pelieHnuss OMOJIOTHYECKUX 3a/lady, MOJCIUPOBAHHUS OUOJOTUYECKUX OOBEKTOB U
MIPOIIECCOB;

BOCIHUTAaHHUE Y OOy4YarOIIUXCsl IEHHOCTHOTO OTHOIIEHUS K >KMBOM NMPHUPOAE B
LEJIOM M K OTJENbHBIM €€ 00BbeKTaM U SIBJICHHSIM; (POpMHpPOBAHHE HKOJIOTHUYECKOM,
TeHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHUS B MPUPOJE; UHTETPAIUH
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuobpereHue  OOyYalOIMMHUCA  KOMIIETEHTHOCTH B palliOHaJIbHOM
IPUPOJIOTIONH30BAHUH (COOIIOICHUE TPABUII MMOBEACHHS B MPUPOJE, OXPaHbl BUIIOB,
DKOCHUCTEM, Ouochepsl), COXpaHECHUHU COOCTBEHHOTO 370pOBbS M  3JI0POBBS
OKpY’Karolux JiroAeH (coOmoieHuss Mep npoduiIakTUKK 3a00jieBaHUM, oOecTieueHre
0€30MacHOCTH JKH3HEACATEIPHOCTH B YPE3BBIYAMHBIX CUTYaIMSIX MPUPOJTHOTO H



TEXHOTEHHOI'0 XapakTepa) Ha OCHOBE HCIIOJIb30BaHUSA OHOJOTMYECKUX 3HAHUUA U
YMEHUU B TOBCEHEBHOM KU3HU;

CO3JaHHE  YCJIOBUH  JUIsi ~ OCO3HAHHOrO  BBIOOpa  OOyYArOIIMMHUCA
MHIMBUAYaTbHOM 00pa30BaTEbHON TPAeKTOPUH, CIIOCOOCTBYIOLIEH MOCIeIyoIeMy
npoeCcCHOHATLHOMY CaMOOIIPENICIEHUIO, B COOTBETCTBHUHM C HWHIMBUAYAIbHBIMU
MHTEpPECaMU U MOTPEOHOCTSIMU PETHOHA.

OO1ee 4MCaO YacoB, OTBEICHHBIX HAa HM3y4YEHHE OMOJIOTMM Ha YriyOJeHHOM
YpOBHE cpeaHero obimiero oopa3oBanus, coctabiset 204 gaca: B 10 kmacce — 102 gaca
(3 yaca B Hezpento), B 11 knacce — 102 yaca (3 yaca B HEZIETIO).

OT6op opraHu3anMoHHBIX (OPM, METOJIOB M CPEACTB OOy4YEeHHUS OHOJOTHH
OCYIIECTBIISIETCS ¢ y4ETOM CHenUupUKA €ro COACpX aHWs W HaNpaBIEHHOCTH Ha
IPOJOHKEHHE  OWOJOTHYEeCKOro  o0Opa3oBaHHS B OpraHU3allMAX  CPEIAHETO
po¢heCCUOHAIBHOTO M BBICIIEr0 00pa30BaHMs.

OO0s13aTeNIbHBIM YCTIOBHEM NpU 00y4YEeHUU OMOJIOTUHU Ha YrIIyOJEHHOM YpOBHE
ABIIIETCS TPOBEACHUE JA0OpAaTOPHBIX M MpakTHUeckux pador. Takxke yuacTtue
0o0Oy4aromuxcsi B BBIIOJHEHUH MPOEKTHBIX U Y4eOHO-HCCIEI0BATEIbCKUX pPaloT,
TEMaTHKa KOTOPBIX OINpENeNsieTCsl yUuTeleM Ha OCHOBE MMEIOIIMXCS MaTepHalbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.

COIAEPKXAHUE OBYUYEHUA

10 KITACC

ConepxaHue Mporpammbl, BBIIEICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY

rocyJapcTBeHHou utorooit arrecranuu (I'MA).
Tema 1. buosiorust Kak Hayka

CoBpemeHnHas OUOIOTHs — KOMIUIEKCHasA Hayka. KpaTkast ucTopust pa3BuTus
Oouonoruu.  buomornyeckue Haykd U HM3yYaeMble UMHU  NPOOJIEMBI.

CDYH,Z[aMCHTaJILHBIC, IMPUKIIAJHBIC KW IIOMCKOBBIC HAYYHBIC HCCICIOBAHUSA B

OHOJIOTHUH.

3HaueHue OMOJOrud B (POPMHUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. [Ipodeccun, cBszanHbie ¢ OWosorHei. 3HauyeHUE OWOJIOTHH B
MPAKTUYECKOM JIESTEIBHOCTH YEJIOBEKa: MEJUIIMHE, CEJIbCKOM XO3SIUCTBE,

IMPOMBIIIJICHHOCTH, OXPAaHC IIPUPOABI.

JdeMoHcTpanuu



[ToptpeTri: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. T'apgen, I'. Menaens, B. U. Bepuanckuit, U. 11. [1asnos, Y. 1. Meunukos, H. H.
Bagsunos, H. B. TumodeeB-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupbr 1 cxembl: «CBA3b OMOJOTMU C APYTMMH HaykKammu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. ’)KuBble cucTeMbl U UX H3y4YeHHUE

Kupble cucTeMbl Kak MpeaMeT u3ydeHus Ouosoruu. CBOMCTBa JKHUBBIX
CUCTEM: €IUHCTBO XUMHUYECKOIO COCTaBa, JUCKPETHOCTb M  LEJIOCTHOCTb,
CIOKHOCTb U YIHOPALOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEICHUE, Pa3APAXKUMOCTh, U3BMEHUUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldu JKHABBIX CHCTEM: MOJIEKYJSIPHBIN, KIIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIN, MOIYJISALIMOHHO-BUI0BOM, 9KOCHUCTEMHBIMN
(Ouoreonienotuueckuii), oO6mochepusiid. Ilporeccrel, mpoucxopsmue B KUBBIX
cucteMax. OCHOBHBIC TpPHU3HAKU >KUBOTO. JKW3HB Kak ¢opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromnue *uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpraHU3alvH.

N3ydenue xuBbIX cucteM. Mertoasl Ouonornyecko Hayku. HaGmronmeHue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, MetaaHanus. [IoHsaTue o 3aBucCuMon u
He3aBUCUMOM mniepeMeHHouW. [lmaHupoBanme skcnepumenta. I[locraHoBka wu
npoBepka rumnote3. Hynesas runoresa. Ilonstue BbIOOpPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux maHHbIX. OIEHKAa TOCTOBEPHOCTH IOJTYYEHHBIX
pe3ynbTaToB. IIpUYMHBI HMCKa)K€HUs pe3yJIbTaToB J3KcrepuMmeHTa. [loHsAtne
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpan U

Tabmuupl n cxembl: «OCHOBHBIE TpPU3HAKK JKU3HW», «buomornueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpraHU3ALMHN KUBOU
npupoas», «CTpoeHHE KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEUECKOTo opraHuzMan, «buoreonenos», «buochepa», «MeToasl
WU3YUYCHHUSI )KUBON IIPUPOIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHUE  JJii  IPOBEICHMUS
HaOJII0/ICHUM, U3MEPEHHM, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcrnonb3oBaHWE pa3NUYHBIX METONOB IIPH
V3YUYCHHHU JKUBBIX CUCTEM.

Tema 3. buoJsiornst KJIeTKku

Knerka — crpykTypHO-QYHKIIMOHANBHAS €IWHUIIA JKUBOTO. McTopws
otkpbITHs Ki1eTku. PadoTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann,



M. Ilneitnen, P. BupxoB). OCHOBHBIE IMOJOXKEHUS COBPEMEHHON KJIETOUYHOU
TEOPUHU.

MeToapl  MOJIEKYJSIPHOH H  KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIHSA,
xpomarorpadus, 37aeKTpodope3, METOJl MEUEHBIX aToMOB, AU(QEepeHLIHATIbLHOE
HeHTpu(dyrupoBaHue, KyJbTUBUPOBAHUE KIETOK. H3yuenue ¢huxcuposanmvix
Kaemox. DIEKTPpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyyerue Kiemox.

JlemoHCcTpanumn

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

Tabnumps! 1 cxembl: «CBETOBOM MUKPOCKOID, « DIEKTPOHHBIN MUKPOCKOID,
«Hcropust pa3BuUTHSA METOAOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pPacTUTENIbHbIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

IIpakTuyeckass padora «/I3ydyeHne METOAOB KJIETOYHOW OHOJIOTHH
(xpomartorpadus, saexrpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[TLP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKUN COCTAaB KIETKH. Makpo-, MUKpPO- M YJBTPAMHKPOIIEMEHTHI.
Bopna u e€ ponb Kak pacTBOpHUTEIIS, pEareHTa, y4aCTUE B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOPETry AU, MUHepanbHbIE BEIIECTBA KJIETKU, UX OHojoruueckas posb. Posb
KATMOHOB ¥ aHUOHOB B KIIETKE.

Opranuveckrie BeIIeCcTBa KIETKUA. buonormueckue moauMepsl. bemku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTPYKTyphl OelKoBOW MosieKyibl. [lepBuunas
CTpyKTypa OenKka, TeNTUAHAs CBs3b. BTopuyHas, TpeTWYHas, YEeTBEPTHUUHAS
cTpykTyphl. JleHnatypamusi. CpoiictBa OenkoB. Kiaccudukanus  OeIKoB.
buonornyeckue pynkmum 6emkoB. [Ipuonsi.

YrneBoasl. MoHOCaxapu/ibl, AUCAXapUbl, OJTUTOCAXAPUIBI U IOTUCAXAPUIBI.
OO0mumii 1IaH CTPOeHHUsT W (PU3UKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMMU YIII€eBOIOB.

Jlunu el ['uapoduibHO-rUapOd0oOHBIE CBOMCTBA. Kitaccudukarus JUmmmaoB.
Tpurnmuuepunasl, ¢ochonunuasl, BOCKH, cTepouabl. buomormyeckue QyHKIMU
munuaoB. OOmMe CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CITOCOOHOCTH K
CaMO03aMbIKaHHIO, TIOTYTIPOHUIIAEMOCTb.



Hyxnennoseie kucnorsl. JHK u PHK. CTpoeHne HYKIEHHOBBIX KHUCIOT.
Hyxneotuapl. [puanun xommiemednTapuoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxaenne u ononorndeckue gpynkiuu JJTHK.
Buner PHK. ®ynkiuu PHK B knetke.

Ctpoenue Mosekynsl AT®. Makposprudeckue cBsizu B Mojekyiie ATO.
buonornueckue gpynkunn ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
Kietke. /[pyeue nykneosuompugocghamol (HTD). CexkBenupoBanue [JHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHasi OUONOTHS: OMOXUMUYECKHE U OMOPU3NIECKUE MCCIICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Mooeruposanue
cmpyKmypbul 4 QYHKYul OUOMoaeKyl u ux Komniexcos. Komnvromepuwiti ouzaiin u
OpeaHudecKull CuHmes OUOMONEKYL U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

[Toptpersr: JI. Ilonmunr, dx. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

I[I/IarpaMMBIZ «PaCHpCI[CJICHI/IC XUMHUUYECKHX DJIEMEHTOB B HEXHBOM
IIpHUPOICH, ((PaCHpC,Z[CJICHI/IC XUMHYECKHUX BJIEMECHTOB B )KMBOU IIPpHUPOICH.

Tabmuubr u cxemsl: «Ilepuoamdeckas TaOIUIAa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHue MOJIEKYJbl BOJb», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYIbl», «CTpOeHHE MOJICKYIT
yriaeBofoBy, «CTpoeHHe MOJEeKyldl JUNHUI0B», «HyKIIenHOBBIE KHUCIOTHI»,
«Ctpoenne Mosnekybl ATOy.

O6opynoBanme: XUMHYECKas IOCya U 000pyA0BaHHE.

JladopaTtopHnasi padora «OOHapykeHHE OCTKOB C MTOMOIIbIO KAaYeCTBEHHBIX
peakuuin.

Jlabopatopuass  pabora  «JVccienoBaHue — HYKJIEHMHOBBIX  KHUCIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue 1 PYHKIMH KICTKH

Tunel KkieTok: sykapuoTHueckass M mpokapuotuueckas. CTpyKTypHO-
(GbyHKIMOHAJIBHBIE 00pa30BaHUs KJIETKH.

Ctpoenue mpokapruoTHIecKon KieTku. Kilerounasi cteHka OakTepuii u apxei.
Oco0eHHOCTH CTpPOEHUs TeTepoTPOPHON U aBTOTPOPHOM MPOKAPHOTUUECKHUX
KJIETOK. MecTO U poJib MPOKapUOT B OMOIIEHO3AX.



Crpoenue U (YyHKIIMOHUPOBAaHUE AYKapUOTHYECKON KJIETKU.
[Mnasmatuueckass wmemOpana (mmasmanemMma). CTpykTypa —IIa3MaTHYECKOU
MeMOpaHbl. TpaHcHoOpT BELIECTB yepe3 IIa3MaTHUYECKYI0 MEeMOpaHy: MacCHUBHBIN
(muddy3us, obneruéunas aud¢ys3us), aKTUBHBIA (IMEPBUUYHBIA U BTOPUYHBIN
akTUBHBIM TpaHcnopt). [lomymponunaemocts MeMOpanbl. PabGorta HaTpwmii-
KaJIMeBOr0 Hacoca. DHJOIMTO3: MUHOLIMTO3, (arouuTo3. Dk3ouuTto3. Kierounas
creHka. CTpykTypa v QyHKIHH KIETOYHOW CTEHKU PACTCHUIA, TPUOOB.

[uronna3ma. [luto3omne. [{utockener. JBuxenue uuromniasmbel. Opranou bl
kJeTkr. OHOMEMOpaHHbIE OPraHOMIbI KJIETKHU: dHAoMIa3MaTruueckas cethb (II1C),
anmapat [ oibIKu, JHM30COMBI, HMX CTpoeHHE U (QYHKIUUA. B3auMOCBs3b
OJTHOMEMOpPaHHBIX OPTaHOUJOB KIETKH. CTpoeHHE TpaHyJISIPHOTO PETHKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIN) SHAOIIA3MATHUYECKUI PETHKYITYM.
CekperopHast ¢yuknus anmnapata ['onbmku. Moodugukrayus denxkos 6 annapame
Tonvoorcu. Copmuposxa 6enxkoe 6 annapame [ onvodcu. TpaHCTIOPT BEIIECTB B
KJIeTke. Bakyonu pacturenbHbiX KieTok. Kinerounsii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKM: MUTOXOHJPHUM,  IUTACTH]IBI.
IIpoucxoorcoenue mumoxonopuii u naacmuod. Cumouozenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHApPWUN ® TuiacTuia. llepBudHsble,
BTOPHUYHBIE U CJIOKHBIE TIACTUBI (DOTOCHHTE3UPYIOMIMX dYKApUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranonbl kinetku CTpoeHUe ¥ QYHKIIMH HEMEMOpPaHHBIX
OpraHouJI0B KJICTKH. Pubocomsl. Ilpomesicymounvie Qunamenmoi.
MukpodunaMeHTbl. Axkmuuogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KICTKH.
Axmunogvle KOMNOHeHmbl HeMblueuHblx Kiemok. Mukpotpybouku. KineTodnsrit
nentp. CTpoeHWE U JBWKCHHE JKTYTHKOB W pPECHHYEK. MUKpOTpyOOUKH
nuToruiasmel. LlenTpuons. benxku, accoyuuposanuvie ¢ MuKpoguiamenmamu u
muxpompyboukamu. Momophule benxu.

SAnpo. Obonouka siapa, XpoOMaTUH, KapHOILIa3Ma, SAPBIIIKA, UX CTPOCHUE U
byukiuu. SnepHblii OeNKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PaCHOJIOKEHUE
XpOMOCOM B HUHTeppa3HOM sizipe. JIdyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /[uHamuka s0epHoUu 00010uKu 6 mumosze. Aoephulil
Mpancnopm.

Knerounsie BkatoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3yKapHOT
(pacTUTENbHOM, KUBOTHOM, TPHUOHOI).

JdeMoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.



Tabmupr 1 cxembl: «CTpoeHHME IYKapUOTHUYECKOH KieTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENIbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPHUI, «SAapo», «CTpoeHrE NPOKAPUOTHIECKON KIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pPacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEPUAIbHBIX KIETOK.

Jlabopatopnasi pabGora «l3yueHue CTpOEHUS KIETOK pPa3Iu4HbIX
OpPraHU3MOB.

IpakTnueckasi padora «/3yueHne CBONCTB KIETOUHOH MEMOpPAHBD».

Jlabopatopnasi padora «MccinegoBanue ruiazmosivza M Jemiia3mMolid3a B
PACTUTENbHBIX KIIETKaX).

IlpakTuyeckas pabdora «M3yueHue [BWKEHMS  LIUTOIUIA3Mbl B
PaCTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BellecTB U NpeBpalleHUe IHEPTUM B KJIETKe

ACCUMUJISIIINS U TUCCUMUIISILIAS — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(PHBIA U TeTepOTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
nporeccax. JHepreruuyeckoe obecrieyeHne kietku: npeBpameHue ATD B
oOMeHHBIX mpoueccax. DepMEHTATUBHBIM XapaKTep PEAKLHUN KIETOYHOIO
Metabonusma. DepMeHTBI, HUX CTPOCHHE, CBONCTBA M MEXAaHU3M JICHUCTBUS.
Kogepmentsl. OTinnuus GepMEHTOB OT HEOPraHMUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTb CKOPOCTH (PEepMEHTATHUBHBIX
peaKkLuil OT pa3aIMYHbIX (PAKTOPOB.

IlepBuuHBIM CHHTE3 OpPraHMYECKHMX BELIECTB B KieTKe. POTOCHUHTES.
Anoxcueennvitl u okcueeHHwlli omocunmes y 6axmepui. Ceemocodbuparowjue
nueMeHmbsl U NUSMEHmMbl peakyuoHHo2o yenmpa. Poiab XJIOpoImiacToB B IpoLecce
dbotocunTe3a. CBetoBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. [IpogyKTUBHOCTH POTOCHMHTE3a. BiiusHue pa3nu4HbiX (aKTOPOB Ha
CKOpOCTh (hoToCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHUHTES. Pa3znoobpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuuuupyomue OaKTepuu, Kene300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3a.

AHa’poOHbIe opraHu3Mbl. Buabl Opokenus. [IpoaykTel OpoKeHHS M UX
UCITOJIb30BaHUE YCIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYUTETN OOJIe3HEH.

AspoOHbIe OPTaHU3MBI. DTamnel SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIICTUICHHE TITFOKO3HI.



buonoruueckoe okucieHue, Uik KIEeTOYHOE AbixaHue. Poias MUTOXOHpUI B
mpoiieccax Omosorudeckoro okucieHus. [{ukmmmueckue peakmuu. OKUCTUTENHHOE
dbochopunupoBanue. Iuepaus memobparnHo2o epaouenma npomonos. Cunmesz ATD:
paboma npomornnou ATD-cunmaszwvl. [lpenmyiecTBa a’poObHOTO TyTH OOMEHA
BEIIECTB Tepe aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdeMoHcTpanuu

[Toptpetsr: [Ix. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabnuier u cxembl: «POTOCUHTERY, « JHEPreTUIeCcKuil oOMen», «bruocunTes
oenkay, «CtpoeHue hepMeHTay, « XEeMOCUHTE3Y.

OOopynoBaHue: CBETOBOM MHUKPOCKON, 000PYIOBaHUE JJII IPUTOTOBICHHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass padora «l3ydeHue KaTAIMTUYECKONW  AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopaTopnass pabora «U3yueHue ¢EepMEHTATUBHOTO pacCILlEIICHUS
NIEPOKCHUA BOJIOPOJA B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTtopnasi pab6ora «CpaBHeHue TmpoleccoB (HOTOCHHTE3a H
XEMOCHHTE3a).

JlaboparopHnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKCHHUS U IBIXAHHUS.
Tema 7. Hacaencreennass uHpopManus U peanusanus e€é B KiIeTKe

Peakunn maTpuuHOro cuuresa. I IpuHINN KOMIIJIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGopManuu. ['eHeTndeckui
KOJ, ero cBoucrBa. TpaHckpunuus — wmarpuudbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUIEMEHTaAPHOCTh, AHTUIIAPAJUICIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ sransl. Yuactue TpancnoptHeix PHK B Ouocuntese Genka.
VYcnoBusi O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OonocuHTe3e Oenka.

Cospemennvie npeocmasienus o cmpoenuu ceHos. Oprauuzanvs reHoMa y
MPOKAPUOT U IYKApPUOT. Perynsiius akTUBHOCTHM T€HOB y IpokapuoT. ['mmoresa
onepoHa (®. XKakob, K. Mano). Morexynsapuvie Mexanuzmvl IKCNPECCUull 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
MPOLIECCOB B KJeTKe. KileTOUHbBIN roMeocTas.



Bupycel — HekiieTouHble POPMBI )KU3HU U 00JIMTraTHbIE mapa3uTbl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuoharoB. JKusHeHHblll YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6axmepuoghazos.
Obpamuas mpanckpunyus, pesepma3sa, unmezpasa.

Bupychsie 3abosieBanus yenoBeka, skuBOTHBIX, pactenuit. CITN]I, COVID-
19, conmanbHbIe U METUIIMHCKUE MMPOOJIEMBI.

buoungopmamura: unmespayus u anaruz ooavuuux maccusos («bigdatay)
CMpPYKmMypHvIX Ouonoeudeckux oannvix. Hanomexnonoeuu 6 ouonozuu u meouyume.
IIpoecpammupyemvie pynkyuu 6enrxos. Cnocobvl 00cmagKu 1eKapcms.

JdeMoHCcTpanuu
[Toptpersr: H. K. Konsuos, /. Y. IBanoBckuid.

Tabmuier u cxembl: «brocunTes O6enka», «l'eHeTndeckuil koa», « Bupycen»,
«bakTepuodarm.

IIpakTuyeckas padora «Co3naHue MOJEIN BUPYyCay.
Tema 8. 7Ku3HeHHBIN HUKJ KJICTKHU

Knerounslii 1mki, ero mepuoiasl W perynsius. WMurtepdaza u mutos.
Oco0eHHOCTH TMpOIIeCCOB, MpOTEKaroMMX B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunTteTnyeckuii  (MMOCTMUTOTHYECKWN),  CUHTETUYECKHUH WU
MOCTCUHTETHYECKUH (MPEMUTOTUICCKUN ) IEPHOIBI HHTEP(DA3BI.

Martpuunbii cunre3 JJHK — penmmkamus. [Ipuanuner pennmukanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUIEIBbHOCTD.
Mexanusm pernukanun JJHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
TeroMepaza. XpPOMOCOMHBIA Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWAHBIA W
rarylouJIHBIA ~ HAO0OphI  XpOMOCOM. ['oMojoruuHbie Xpomocombl. [losioBbIe
XPOMOCOMBL.

Jenenue knetku — MuTo3. CTaguu MUTO3a U IPOUCXOIAIINE B HUX IPOLIECCHI.
Tunbel Muto3a. Kapuoknnes u nutokunes. buonornyeckoe 3HayeHue MUTO3A.

Perynsnust MUTOTHYECKOTO IMKIIA KJIETKU. [Iporpammupyemasi KiIeTOUHAs
ru0esIb — aroITo3s.

Krnerounoe sypo, XpomMocombl, (DyHKIIMOHAJIbHAs TeHOMHKA. Mexanuzmbl
npoaugepayuu, oup@epenyuposku, cmapenus u eubdeau rkiemok. «l{ugposas
KIemKa» — ououngopmamuyeckue Mooenu QyHKYUOHUPOBAHUS KILeMKU.

JdeMoHcTpanuu



Tabmuubl U cxembl: «KU3HEHHBIA LMK KIETKW», «Murtos», «Crpoenue
xpomocom», «Pemnukanusa JJTHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTpenaparsl: «MHUTO3 B KJIeTKax
KOpELLIKa JTyKa».

Jlabopatopuasi  padora  «l3yueHme  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenapaTax.

JlabopaTopnas padora «HabmoneHre MuTo3a B KJIIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpENapaTax)y.

Tema 9. Ctpoenue n QyHKIIMHA OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHNU3MOB. OnHOKIETOYHbIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOEHUSI U SKU3HENESTENIIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIECTOYHBIC
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.

B3anmocBsA3p 4acTel MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHsl U
cucTeMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanum pacrenuii. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeibHasl,
MOKPOBHAs, MPOBOASAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GYyHKIUI 1 paciooKEHUs TKaHEH B OpraHax pacTeHUI.

TkaHM KMBOTHBIX M YEJIOBEKA. THIIBI JKMBOTHBIX TKAHEH: SIIMTEIMAIbHAs,
COeMHUTENbHAs, MblllleuHas, HepBHas. OCOOEHHOCTH CTpOoeHHUs, (PYHKIUA U
pAaCoJIOKEHUS TKAHEH B OpraHax >KUBOTHBIX M YEJIOBEKA.

Opranbl. BereratuBHble M TIe€HEpaTHBHBIE OpraHbl pacTeHuil. Opransl H
CHCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMY OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CKeleTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX KHUBOTHBIX. Hapy>kHbIi U BHYTpeHHU ckeneT. CTPOSHUE U TUIIBI
COECIMHEHUS KOCTEMU.

JIBr>keHue  OpraHn3MoOB. [I[BHJKEHHME  OJHOKJIETOYHBIX  OPTraHU3MOB:
aMEOOUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHast cucreMa. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

ITutanue OPraHU3MOB. HOI‘JIOHICHI/IC BOAbI, YIJICKHUCIIOIO Ta3a H
MUHCPAJIBbHBIX BCHICCTB PACTCHUAMM. [Iutanue >XKMBOTHBIX. BHYTpI/Il'[OJ'IOCTHOC )41



BHYTPHUKIICTOYHOC IIUIICBAPCHUC. I[IuTaHre MNO3BOHOYHBIX >KMBOTHBIX. OTIIGJIBI
MMUOICBAPUTCIIBHOTO TpPAKTa. HmueBapHTeanHe KCJIC3HI. HI/IH_[eBapI/ITeHBHaH
CHCTCMaA 4YCJIOBCKaA.

Jlpixanue oprann3MoB. /I pixanue pactenuil. Jlpixanue xKuBoTHbBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pixarenbHasi NOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KHUBOTHBIX.
JlpIxaTenpHasi cucTema uelioBeka. MexXaHu3M BEHTWISIIMM JIETKUX y NOTUI U
MJIEKOMUTAIOMUX. Perysiius apixanus. JlpixareabHble 00bEMBI.

TpancnopT BewIECTB y OpPraHM3MOB. TpPaHCIIOPTHBIE CHCTEMBI PACTEHHM.
Tpancropr BemecTs y JKHBOTHBIX. KpoBEeHOCHas cucrtemMa u €€ Oprassl.
KpoBeHOoCHass cucrema IIO3BOHOYHBIX JKMBOTHbIX M uyenoseka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIIOLMOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHON CUCTEMBI IT03BOHOUYHBIX KXUBOTHBIX. Pabora
cepaua U €€ peryssius.

Brigenenne y opramusmoB. Beinenenue y pacreHuil. Beigenenwme y
*KUBOTHBIX. CoKpaTuTenbHble Bakyoiau. Opradbl BblaesieHus. DuibTpanus,
CeKpenus U 00paTHOE BCACHIBAHUE KaK MEXAaHW3MbI PaOOTHI OPTaHOB BBIICIICHUS.
CBs13b MOJOCTH T€JIa C KPOBEHOCHOM U BBIICIHUTENBHON cucTeMaMu. Beigenenue y
MO3BOHOYHBIX JKMBOTHBIX M uejoBeka. [louku. CtpoeHne u (pyHKITMOHHPOBAHUE
HepoHa. OOpazoBaHrE MOYH Y YEJIOBEKA.

3amura y OpraHu3MOB. 3alllMTa y OJHOKJIETOYHBIX OpraHu3MoB. CHOpsI
OaKTepHil M LUCTHI MPOCTENIIMX. 3alUTa y MHOIOKJIETOYHBIX pacTeHui. KyTukyia.
CpencrBa NacCUBHOM M XUMUYECKOW 3allIUThl. DUTOHIIHIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX IPOU3BOJIHBIC.
3amura opranu3zMa oT Ooje3Heil. MimmyHHas cucrteMa uenoBeka. Kiierounsiii u
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM creruduuecKui
UMMYHHUTET. Teopusi KiIoHaIbHO-CeleKTUBHOTO uMMyHuTtera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI OpraHu3MoB. Posib BpoxkIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PazgpaxxumocTts w®  perymanuMs |y OpraHu3moB. PasapaxumocTts Yy
OJHOKJIETOYHBIX OpraHn3MoOB. Takcucel. PazapaxuMocTb 1 peryisnms y paCTeHHMN.
PoctoBble BemecTBa 1 UX 3HAYECHUE.

HepBHast cuctema um pednekTopHas peryisinus Yy >KUBOTHBIX. HepBHas
cucTtema u e€ OTAeIbl. DBOJIOIMOHHOE YCIOKHEHNE CTPOCHHUSI HEPBHON CHCTEMBI Y
KUBOTHBIX. OTIENBI TOJOBHOTO MO3ra IO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednekropHas nyra. be3ycinoBHbIe U yCIOBHBIE pe(IICKCHI.



I'ymopasibHast peryssinus U HIOKPUHHAsA CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JlefcTBUE TOPMOHOB. B3anMOCBs3b
HEPBHOMW M 3HJOKPUHHOI cucteM. [ unoranamo-runodusapHas cuctema.

JdeMoHCcTpanuu
[Toptper: U. I1. I1aBnos.

Tabmuupr n cxeMbl: «OOHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «llpocreiimme», «OpraHbl LBETKOBBIX PACTEHHI,
«CucreMbl  OpPraHoOB  IIO3BOHOYHBIX JKHMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «TkaHu pacteHui», «KopHeBble cucrembl», «CTpoeHne cTeOms»,
«CTpoeHre JNHMCTOBOM IUTACTHHKWY», «TkaHM >KUBOTHBIX», «CKEJET YeloBEKay,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpIxaTenbHas

CHCTEMAY, «HepBHass  cucremay, «Koxay, «MpIlieyHasi ~ CHCTEMay,
«BplgenurenbHas CHUCTEMa», «IDHAOKPUHHAsA cUCTEMa», «CTpOCHHE MBIIIIbD,
«Ammynurer»,  «KuiieuyHononoctHeie», «CxemMa  NOHUTaHUS  PACTECHUID,

«KpoBEHOCHbIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOoeHUE THUIPBD,
«Ctpoenue minaHapum», «BHyTpeHHee cTpoeHue M0kaAeBOro 4epss», «HepBHas
cuctreMa poeio», «HepBHas cucrema gsarymkw», «HepBHas — cucrema
npecMmbikatomuxcs»,  «HepBHas  cuctrema  nruny», «HepBHas — cucrema
MIIEKOTTUTaomuXx», «HepBHas cuctema yenoBeka», «Pedaexcy.

O6opynoBaH#e: CBETOBOW MHUKPOCKOI, MUKPOIpPENnapaThl OJHOKJIETOUHBIX
OpraHW3MOB, MUKpPOIpENapaThl TKaHEH, PaKOBUHBI MOJUTFOCKOB, KOJUICKIIMH
HACEKOMBIX, WTJIOKOKHX, XUBBIE DK3EMIUISIPhl KOMHATHBIX PAaCcTEHUH, repOapuu
pacTeHUN pas3HBIX OT/AEJIOB, BIIAXKHBIC TMpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUU OECMO3BOHOYHBIX IKUBOTHBIX, CKEJIET YEJOBEKa,
obopyoBaHue ISl IEMOHCTPAIIMU TIOYBEHHOTO U BO3AYIITHOTO MUTAHUS PACTCHUIA,
pacIHieruieHus Kpaxmalia U 0elIKoB Mo IercTBreM (GepMEHTOB, 000pYAOBaHHUE IS
JIEMOHCTPAIIMHA OTBITOB TI0 U3MEPEHUI0 KMU3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETTH TOJIOBHOTO MO3Ta Pa3TUYHBIX )KHBOTHBIX.

JlabopaTopHas padora «/3yyeHrue TKaHEH paCTCHUI».
JlaGopaTopHas padora «/3ydeHne TKaHeH ) KUBOTHBIX.
JlaGopaTopHasi padora «/3ydeHre OpraHoB IBETKOBOT'O PACTCHUS».
Tema 10. PazmHo:KeHHe ¥ pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosoe (BKIOYas BET€TaTUBHOE) W
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUS: MOYKOBAHHME,  CIOPYJISLUSA,
dbparmMeHTanys, KIOHUPOBAHUE.



[TosoBoe pasmHokeHue. IlonoBeie KiIeTKH, WM rametsl. Meio3. Craguu
Mmeno3a. [loBenenne xpomocom B Meino3e. Kpoccuarosep. bruonornyeckuii CMbICi
M€03a M IOJOBOro Impouecca. Melo3 W €ro Mecto B KMU3HEHHOM IMKIIE
OpraHU3MOB.

[IpeazaponpiiieBoe pazputue. ['amerorenes y suUBOTHBIX. [10s10BBIE JKETIE3bI.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe W HAMOPUOHAIBHOE pa3BUTHE >KUBOTHBIX. CHocoObl
OIUIOJIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPTAaHU3MOB (OHTOTEHE3). DMOPUOIOTUs — HAyKa
0 Pa3BUTHUU OPraHu3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenoe u moodenu mopgoeenesa. Ctaguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenue. Tumbl  apoOseHus.
Jemepmunuposannoe u HedepmuHuposannoe Opoonenue. brnacmyna, munoi
onacmyn. OCOOCHHOCTH NpOOJICHUS MIICKONMUTAIONIUX. 3apOJIbIINIEBbIE JIMCTKU
(ractpynsiuus). 3aKiiaika OpraHoB M TKaHEH U3 3apO/IbIIIEBbIX JIUCTKOB. B3auMHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATbHAS WHIYKIIUS).
3aknajka TUTaHAa CTPOCHHS OJKMBOTHOTO KaK PE3yJNbTaT HEpPapXUUECKHUX
B3aMMOJICUCTBUI TE€HOB. BrusHue Ha >MOpPHOHAIBHOE Pa3BUTHE PaA3ITUYHBIX
(haKTOpPOB OKpYkKAIOIIEH CPEIbl.

Poct u pasButue xuBOTHBIX. [locTaomOpuoHansHbiii nepuoa. Ilpsmoe u
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DHOJOrMYecKoe 3HAaY€HUE NOPSIMOrO U HENPSIMOIo
pPa3BUTHS, UX PACOPOCTPAHEHHUE B Npupoje. Tumsl pocrta KUBOTHBIX. DakTOphI
PETYJIISIUN POCTA JKUBOTHBIX U YesioBeka. CTaguu MoCcTIMOPUOHATHLHOTO PA3BUTUS
y ’KUBOTHBIX U 4esioBeka. [lepruopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MTPOIIECCHI.

PasmHoxeHne u pasButue pacteHuid. ['amerodutr u crnopodur. Meito3 B
YKU3HEHHOM IuKJIe pacTeHuid. OOpazoBaHue crop B mpolecce Meiosa. ['ameTorenes
y pacteHuidl. OIUIOJOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. [[BoitHOE
OIUIOAOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3Mbl pEeTyJIsiIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.
JdeMoHcTpanuu
[Toptpetsi: C. I'. HaBamun, X. [lIneman.

Tabmuel 1 cxembl: «BererarnBHOe pa3sMHOXKEeHHE», «Tumbl Oecrosioro
pa3MHOXKEHUs», «Pa3zMHOXEHHE XJIaMUIOMOHAJb», «Pa3MHOXXEHUE HBIJICHBD),
«Pa3MHOXeHuEe TUAPBD, «Menosy, «XpoMocoMmbl», «l'amerorenes», «CTpoeHue



AULEKIETKH U criepMaro3onga», «OCHOBHBIE CTaguu OHTOreHes3ay, «lIpsmoe n
HenpsiMoe pasButue», «Pa3Buthe wmaiickoro xyka», «Pa3BuTue capaHum»,
«Pa3Butne narymkw», «JlBOMHOE OIUIOAOTBOPEHME Y ILIBETKOBBIX PACTECHHW,
«CTpoeHne ceMsiH OAHOJIOJIBHBIX W JIBYJOJIBHBIX PAcTeHH», « KU3HEHHBIA UK
MOPCKOH KamyCTbD», «JKU3HEHHBIN UK MXa», «KU3HEHHBIN IUKII IIAIIOPOTHUKAY,
«KU3HEHHBIN UK COCHBD».

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpOIpenapaThl SHIEKIECTOK U
CIEpPMaTO30U1I0B, MOJIeNb «L{UKIT pa3BUTHS JSATYILIKI.

JlaGopaTopHas padora «/3yueHue cTpoeHHs MOJOBBIX KIETOK Ha TOTOBBIX
MUKpoOIpenapaTax.

IIpakTuyeckas padora «BbisgBieHHE NPU3HAKOB CXOJCTBA 3apOJbIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass paGora «CTpoeHHUE OpPraHOB PA3MHOKEHHSI BBICHINX
pacTeHUN».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHnu3MoB

HcTtopust cTaHOBIIEHUS U pa3BUTHUS TeHETUKH Kak Hayku. PaboTel I'. Menpens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTUU T'€HETHKH.
Pa6oter H. K. Konsiosa, H. U. BaBunosa, A. H. benozepckoro, I'. /. Kapneuenxo,
1O. A. ®unmunuenxo, H. B. TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE ITOHATUSA U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUICIbHBIE T'€HBI, AJIbTCPHATUBHBIC IIPU3HAKH, JOMUHAHTHBIMI M PELECCUBHBIN
IpU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YHCTAs TUHUS, TUOPUIBI, TEHOTHUII, ()EHOTHII.
OCHOBHBIE ~ METOABI ~ TEHETUKU:  THOPHUIOJOTMYECKUN,  IUTOJIOTHYECKUMH,
MOJIEKYJIIPHO-TE€HETUYECKHM.

JdeMoHcTpanuu

IToprpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsos, H. U.
Basuinios, A. H. benozepckuii, I'. JI. Kapneuenko, }0. A. ®ununuenko, H. B.
Tumodees-PecoBckuid.

Ta6J'II/IHBI 1 CXeMbl: «MeTo bl ITCHCTUKHN), «CxeMmbl CKpCIIUBAaHU.

JlaGopaTtopnasi padora «J/[pozodmia Kak OOBEKT T'€HETUUYECKUX
HUCCIIET0BAHMTID).

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH



Monorubpunnoe ckpemmBanue. IlepBeiii 3akoH MeHuens — 3aKOH
ennHooOpa3ust THOpUI0B nepBoro nokosjeHus. [lpasuno nomunupoBanus. Bropoit
3aKOH MeHensa — 3aKOH pacIleIUIeHus MpU3HAKOB. LluTonornueckre OCHOBBI
MOHOTHOPHIHOTO CKpenuBanus. [ umoTe3a YiuCcTOThI raMer.

AHanuzupytouiee ckpermuBatue. [[poMexyTouHblil XapakTep HacaeA0BaHUS.
Pacmensienue npu3HakoB MPU HEMOJHOM JTOMUHUPOBAHUU.

HurunOpuaHoe ckpemmBanue. Tpetuii 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HaCJIeJOBaHMsI MPU3HAKOB. [{UTonornueckre 0OCHOBBI JUTHOPUTHOTO CKPEIIMBaHUS.

CuenyieHHOe HacnenoBaHue mpu3HakoB. Pa6otel T. Moprana. CrerieHHOe
HacJIeJJOBAaHUE T'€HOB, HAPYIICHHE CIEIUICHUS MEXIy TIeHaMH. XPOMOCOMHas
TEOpUs HACIIECICTBEHHOCTH.

I'enernka mosa. XpoMOCOMHBIA MEXaHU3M OIPEAEIICHUS M0Ja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId M Te€TEPOraMeTHBIA I0J. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue mprusHakoB, CLENJIEHHBIX C ITOJIOM.

['enotun kak uenoctHas cucrema. I ImernoTponus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOKECTBEHHBIN a/UIeIu3M. B3auMoJencTBue HeaUIEJIbHBIX TI'€HOB.
Kommnementapaocts. Onucras. [Tomumepus.

I'eHeTMUEeCKUMI KOHTPOJb Pa3BUTHs PACTEHUM, KMUBOTHBIX M YEJIOBEKA, a
TakkKe (U3MOJIOTMYECKUX TMPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIIHI.
['eHeTnyeckre MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO3UH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». ['eHeTnueckue acmneKkTsl KOHTPOJS U
WU3MEHEHUS HaCJIEICTBEHHONW NH(OPMALMU B IOKOJEHUSIX KJIETOK U OpTaHU3MOB.

JlemoHCcTpanuun
IToptpetst: I'. Mennens, T. Mopras.

Tabnuier 1 cxemsl: «IlepBoiit 1 BTOpoi 3aKkoHbI Menaens», « Tpetuil 3akoH
MeHnnens», «AHamu3upyrouiee ckpemuBanue», «HemosHoe TOMUHHMpOBaHUEY,
«CrernyieHHOE HacleI0OBaHWE TPU3HAKOB Y Jpo30duibl»y, «l'eHeThka Tmoay,
«Kapuotun uenoseka», «Kapuotun gpozodunsy», «Kapuotunm nTHIBD,
«MHOXECTBEHHBIN aJlJIenu3M», «B3auMoaecTBUE TEHOBY.

OO6opynoBaHue: MoOAeNb Ui JEMOHCTPAllMM 3aKOHOB eIUHOOOpa3us
ruOpu7IOB MEPBOr0 TMOKOJIEHUS M pacIICIUICHUs] TMPU3HAKOB, MOJENb JUIf
JIEMOHCTpAIlMM 3aKOHA HE3aBHCHMOTO HACJIEOBAHUS MPU3HAKOB, MOJAEIb IS
JI€MOHCTpAIMM CLEIUICHHOTO HAcJeIOBaHUs IMPHU3HAKOB, CBETOBOW MHUKPOCKOII,
MUKpornpenapar: «Jpo3zoduinay.



IIpakTuyeckas padora «/3ydyeHue pe3yiabTaTOB MOHOTHOPHUIHOTO
CKPEIIMBaHUSA y IPO30(DUIIBD».

I[IpakTuueckas padora «/3yueHue pe3ynbTaToB  JUTHOPUAHOTO
CKpEIIMBAHUS Y IPO30(PUIIBD).

Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH

B3auMopeiicTBue TeHOTMIIa W cpenbl mnpu  (popMupoBaHUHM (PEHOTHIIA.
N3MeHunBOCTh IpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. Buisl
W3MEHYMBOCTH: HEHACJIEICTBEHHA U HACJIEICTBECHHAS.

MonudpukanonHas u3MeH4YMBOCTb. Ponp cpensl B (OpMHUpPOBaHMU
MoaudukanMoHHOM M3MeH4YnBocTH. Hopma peakuuu npusHaka. BapuanmoHHBINH
psin u BapuauuoHHas kpuBas (B. HMoranucen). CpoiicTBa Moau(pUKalMOHHON
WU3MEHYHUBOCTH.

I'enoTunuyeckas N3MEHUYMBOCTh. CBOMCTBA T€HOTUITMYECKON N3MEHUMBOCTH.
Buabl reHOTUINYECKOM U3MEHYUBOCTH: KOM6I/IH3.TI/IBH3.SI, MyTaouOHHAas.

KomOnHaTtBHas WM3MEHUYMBOCTH. Mel03 W TOJOBOW TPOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3JaHUH
TEHETUYECKOTO pa3HOOOpa3us B Mpeesiax OTHOTO BUIA.

MyTaluMOHHasE W3MEHYMBOCTb. BuAbl MyTalui: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHIAYUUMPOBAaHHbIE MyTauuH. SnepHele U
HUTOIIa3MaTuyeckue MyTtauud. CoOMaTUYECKUE W TOJOBble MyTauud. [IpruunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHol M WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTALMOHHOI'O IPOIECCA. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacnencTBeHHo m3meHunBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJIEICTBEHHOCTb.

Onueenemuxa u INUSCHOMUKA, PpPOJIb INUCEHeMUYEeCKUX gbaKmopoe 6
HACIe008AHUU U USMEHYUBOCMU ¢€HOI’I’ZHVIU’-!€CKMX NPU3HAKOB Y OPpcAHU3MOE.

JlemoHCcTpanuun
[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmumet u  cxembl: «Buabl  u3MeHUHUBOCTHY, «MoaudukarmoHHas
W3MEHYUBOCTDY, «KomOunaTusHas W3MEHYUBOCTDY, «Meitio3y,
«OmonoTBopeHuey, «I eHeTu4YecKue 3a00JieBaHus YyeoBeKkay, « Bumabsl Mmytamuin.

O6opynoBaHue: XKUBbIE M TrepOapHbIe SK3EMIUIAPhl KOMHATHBIX PACTEHUH,
pucyHku (¢dotorpadun) >KMBOTHBIX C PA3TUYHBIMU BUIAMUA U3MEHYUBOCTH.



JlabopaTopHasn padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHOM W3MEHYMBOCTH. [locTpoeHune BapHallMOHHOTO psfa u
BAPHUALIMOHHOW KPUBO».

IIpakTuyeckas padora «Myrtauuu y JApo3oduiibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA YeJI0BEKA

Kapuorun yenoBeka. MexayHapoaHas mporpaMma HCCIEAOBAHUS T'€HOMA
4yejgoBeKa. MeToIbl  M3YYEeHMsT T€HETHMKH  4YEeJIOBEKAa: TEeHEaJOTMYeCKHid,
OJIM3HEIOBBIM, IIUTOTCHETUYCCKHUA, MOMYJISILIMOHHO-CTAaTUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHA. CoBpeMeHHOe OTpeeICHUE TCHOTHIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananu3a. HaciencTBeHHbIE 3a00JIeBaHUS YesIOBEeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oosie3Hu dYenoBeka. boyie3HW ¢ HACEICTBEHHOM MPeapacioyioKEHHOCTHIO.
3HayeHUEe MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUN U JICUEHUH T€HETUYECKUX
3a00seBaHUN YenoBeKa. MeauKo-TeHeTHUeCKoe KOHCYJIbThpoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TEHETHYECKOTO Ipy3a». ITUUECKUE acHEeKThl UCCIEAOBAHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIICTOK.

['enetnueckue (HakTOphl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJOBEKAa K
bu3nYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy:Karolel cpenpl. ['eHeTnueckas
MPEAPACIIONIOKEHHOCTh YEJIOBEKA K MATOJIOTHUSIM.

JlemoHCcTpanuun

Ta6JII/II_IBI N CXCMBI: ((KapI/IOTI/IH YCJIIOBCKaA», «MeTtopl HN3Yy4YCHUS T'CHCTHUKHU
YCIOBCKaA», «I'eHeTHUecKHe 3a00ICBaHUS YCTIOBEKAY).

IIpakTHyeckas padora «CocTaBiaeHue U aHAIU3 POAOCIOBHOMN.
Tema 15. Cestekniusi oOpraHu3mMoB

JlomecTukanuss M CeIeKIMs. 3apOKICHHUE CEJeKIMM W JIOMECTHUKaLUu.
Yuenne H. W. BaBunosa o LlenTpax nporcxoxieHusi 1 MHOT0OOpa3ust KyJIbTyPHbBIX
pacteHuil. Posb cesleKiuu B CO3/1JaHuy COPTOB PACTEHUI U TOPOJ ) KUBOTHBIX. CopT,
nopoja, MTaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHON M3MEHUYUBOCTH
H. U. BaBunosa, ero 3HaueHue AJis CEIEKIIMOHHOM paOOTHI.

Metoanl ceneKiuoHHONM paboThl. MckyccTBeHHBIH OTOOp: MacCOBBIA U
WHMBUAY AJIbHBIN. Oranbl  KOMOMHAaIMOHHOM  cenekuuu.  VcnbeiTanue
IpPOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TE€HOTUIY C TOMONIBIO OIEHKU
dbeHoTUIa MOTOMCTBA U OTOOP 10 TeHOTHUITY ¢ IToMoIkio aHanu3a JJHK.



HckyccTBEeHHBI ~ MyTareHe3 Kak  METOJ|  CEJIEKIIMOHHOW  paboThl.
PannanmoHHBIM 1 XUMUYECKUA MyTareHe3 Kak HCTOYHUK MYTAlui y KyJIbTYPHBIX
¢opm opranusmoB. Mcmonb30BaHHE TEHOMHOTO PENAKTHUPOBAHHS M METOJIOB
pexomOuHaHTHRIX JIHK 1151 momydeHust uCX0JHOTO MaTepuaia Jijisi CEIeKITUU.

[Tonyuenue MTOJIMILJIOUIOB. BayTtpusugoBas ruopuan3aIns.
brnu3kopoACTBEHHOE — CKpelniuBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHoe
CKpeIllMBaHue, WM ayTOpuauHr. I'erepo3nc W ero mpuuuHbl. Mcmoib3oBaHue
retepo3uca B ceneknuu. OtaanéHHas rudbpunuzanus. [Ipeogonenue Oecruioaus
MEKBHUIOBBIX THOPUAOB. JIOCTHXKEHUS CEJIEKIIMU PACTEHUN U )KUBOTHBIX. «3enéHas
DPesoNIOYUSLY.

CoxpaHeHHE U U3YyYEHUE TeHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH U
UX JUKUX pOAMYEH JJig  CO3JaHUsl HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBbTYp. J3yuenue, coxpaneHue u  YnpaejieHue
2eHemuyeCKUMU pecypcamul CelbCKOX03AUCMBEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX 8
Yensax YayuuieHus Cywecmsyrouux U co30anusi Ho8blx nopoo, JUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aAHULL
nepeodosvix uoell U nepcneKmuHbIX MexHOL0SU.

JlemoHCcTpanuun

IToptpersi: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykwsanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuis! u cxembl: «L{eHTpbI TPOUCXOXKACHHSI U MHOT000pa3us KyJIbTypPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSJAOB B HACIEACTBEHHONM MN3MEHUYMBOCTH,
«Mertonpl cenexuumny, «OTnanéHnas rudpuanzanusy, «Myrtarenes».

JlabopaTtopHnasi padora «/I3ydyeHre cCOpTOB KyJIbTYpPHBIX PACTEHUN U MOPO/T
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOIOB CENICKIIUA PACTCHUIN.
IIpakTuueckas padora «IIpuBuBKa pacTeHUN.

IKekypcusi «OCHOBHBIE METOJIbI M JIOCTUXKEHUSI CEJIEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKI[MOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHIBITATENILHBI yY4acTOK, B TEIUIMYHOE XO3SMCTBO, B J1abOpaTopuio
arpOyHUBEPCHUTETA WK HAYYHOTO LIEHTPA)».

Tema 16. BMOTEeXHOJIOrMA M CHHTETHYECKAA OMOJIOTHUSA

OOBEKTHI, HCIOJIb3yeMble B OHOTEXHOJOTHHM, — KIJIETOYHbIE M TKAHEBHIC
KYJIBTYDBI, MUKPOOPTaHU3MBI, 150, XapaKTEepUCTHUKA. Tpagunuonnas
OMOoTeXHONOTHs:  XJeOoMeueHnue, TMOJIyYeHHEe KHUCIOMOJOYHBIX MPOAYKTOB,



BUHOJenMe. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOMOJIOTHUYECKHUX
texHosoruid. [Ipon3BoACTBO Oeka, aMUHOKHUCIIOT ¥ BATAMUHOB.

COSI[aHI/Ie TEXHOJOTUl U HHCTPYMCHTOB HCJICHAIIPABJICHHOI'O USMCHCHUS U
KOHCTpYUPOBAHWA I'CHOMOB C LCJIbIO IMOJYYCHUA OPraHu3MOB U UX KOMIIOHCHTOB,
CoACPpIKAIUX HE BCTPCUHAIOIIUECA B IIPUPOAC OMOCHHTETHYCCKHEC IIyTH.

Kinerounas nHxxenepus. MeTonbl KyJapTypsl KJIETOK U TKaHEW PAaCTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss U COMaTHUYECKHM
sMOpuorenes. lcnonp3oBaHue TamjiouJI0B B CeleKUMU pacTteHuil. [lomyuenue
MOHOKIOHANbHbIX anmumein. Hcnonb3oeanue MOHOKIOHAIbHBIX U NOJUKIIOHATIbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PexkoHCTpyKuus
AULEKIIETOK U KJIOHUPOBAHME JKUBOTHBIX. METOA TpaHCIUIAaHTALMU SAEP KIETOK.
Texnonozuu 0300posieHus, KyIbmusupo8aHus u MUKPOKIOHATLHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAasi M Te€HHas HHKEHEpUs. VICKyCCTBEHHBIM CHHTE3 TI'€HA H
koHcTpyupoBanue pekoMOuHanTHbIx JJHK. Cosoanue mpanceennvix opeanuzmos.
JlocTHKEHHUSI M TEPCIEKTUBBI XPOMOCOMHOM M TEHHOM MHKEHEPHUH. DKOJIOTUYECKHE
U 3TUYECKUE MPOOJIEeMbl TCHHON MH)KEHEPHH.

MenunuHckue 6uotexHosoruu. IloctreHomuas nudposas meauinna. [P-
JTMarHocTuka. MeTaOoJIOMHBIA aHaIW3, TEHOIEHTPUYECKUI aHajiu3 MpoTeoMa
YEJIOBEKA ISl OLIEHKH COCTOSIHUS €ro 3J0pOBbs. VCMOJBb30BaHUE CTBOJOBBIX
KiIeTok. TapreTHas Tepanus paka. 3D-OuoumHkeHepus i pa3pabOTKu
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHHUSl KOMIUJIEKCHBIX
TKaHEeW COUeTaHHMEM TEXHOJIOTUH TPEXMEPHOro OHONMpHUHTHUHTA U ckaddoiauHra
JUUISL peIlieHUs 3a/1a4 TTePCOHATM3UPOBAHHON METUIIMHBI.

Co3naHre BEKTOPHBIX BAaKIMH C 1edbl0 oOecreuyeHrss KOMOWHHUPOBAHHOM
3ammTel OT Bo30yautenert OPBU, ycraHoBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
¢dbynkunonupoBanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00J1€BaHUs YEIOBEKA U )KUBOTHbIX.

JlemoHCcTpanuun

Ta6JII/II_IBI 1 cxembl: «Vcnonb30BaHue MHUKPOOPTraHU3MOB B ITPOMBIIIJIICHHOM
IIPOU3BOACTBEC), «Knerounas HHXXCHCPUA», «I'ennas WHIKCHCPUS.

JlabopaTropHnasi padora «/3yueHue oObeKTOB OMOTEXHOJIOTUI.
IIpakTuyeckas padora «llosydyeHre MOTOYHOKUCIBIX TPOTYKTOBY.

JKckypeusi «bUOTEXHONOTHA — BaKHEWIass NPOW3BOAUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».



11 KITACC

Tema 1. 3apokaeHne W pa3BUTHE JBOJIONMOHHBIX TMPEACTABJIEHUI B
ouoJIornu

OpomounonHas Tteopus Y. JlapBunHa. Ilpeanocbulku BO3HUKHOBEHHS
napBuHu3Ma. J)KusHp u Hay4dHas aesrenbHocTh Y. J[apBrHa.

JIBM>KyLIME CUIIBI HBOJIIOLIMY BUIOB 110 Y. /lapBUHY (BbICOKasi HHTEHCUBHOCTD
pa3MHOXKEHHUSI OpPraHW3MOB, HACIEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunterndeckoit Tteopuu sBomoruu (CTD). HewtpansHas
Teopusi dBomtoruu. CoBpeMEHHas dBOJNIONHMOHHAS  OWONOTHA. 3HAYCHHE
IBOJIIOIIMOHHON TEOPUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JlemoHCcTpanuun

[Toptpetsl: Apucrotens, K. Jlunnen, K. b. Jlamapk, 3. K. Cent-Unep, K.
Kioswe, Y. lapsun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, /. K.
benses.

Tabmuupr u cxembl: «Cucrema xuBod npupoasl (no K. JluHHEO)»,
«Jlecthuna xuBbIX cymiectB (no Jlamapky)», «Mexanusm QopMupoBaHUs
OpUCTIOCOONeHN y pacTeHuid W >kMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nytemecTtBus Y. Jlapsunay, «Haxonku Y. {apBunay, «@opmbl 00pbObI
3a cymectBoBaHuey, «lloponbr romy6eit», «MHoroobpasue KyJabTypHBIX (GopM
KarycTb», «[lopoabl JoMalHuX )KMBOTHBIX», «CXxeMa 00pa30BaHusl HOBBIX BHUJIOB
(mo Y. apBuny)», «Cxema COOTHOLIEHHSI ABMUKYLIMX CHJI BOITIOLUN», « OCHOBHbBIE
MOJIO’KEHHS] CHHTETUYECKON TEOPHUH IBOJIIOLIUN.

Tema 2. Mukpo3BoIIOLMS U €€ pe3yabTaThl

[Tonynsiuus Kak 3yeMeHTapHas equHuIa 3BoIoIUU. COBpEMEHHbBIE METO/IbI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisuui. M3meHeHue
reHooHJa TOMyJSMKU KAaK DJIEMEHTAPHOE 3BOJIOIMOHHOE SIBJICHUE. 3aKOH
reHeTuueckoro paBHoBecus k. Xapau, B. Baitn6epra.

DOneMeHTapHbIe (PaKTOpPHI (ABMKYIIUE CHIIBI) JBOJIONMUH. MYyTalMOHHBIHN
npouecc. KomOunatuBHas wu3MeH4YMBOCTh. [Ipeiid TeHOB — ciydyaiiHbIe
HEHaNpaBJeHHbIC U3MEHEHUS YaCTOT aJljiesiel B MOMyIAuusax. DPQPeKT OCHOBATEIS.
Sdexm bGymovinounoco eopaviuka. CHudCeHUe 2eHemuUYecKo20 pa3sHo0OPAa3UsL:
npuuunsl u creocmeus. llposenenue sgpgpexma opeligpa eeHo8 6 OONLWUX U MATILIX



NONYTAYUSAX. Murpauumu. N3omsamus ITOITYJISILIAM: reorpaduyaeckast
(mpocTpaHcTBEHHAas ), Onosnornyeckas (penpoyKTUBHAs).

EctectBennblii oT60op — HampaBisitommii  gaktop 3Bosonud. DPopmbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTAaOWIM3UPYIOIIMK,  pa3phIBAIOLIUN
(mu3pynTtuBHbiii). [TomoBoit oT60p. BO3HMKHOBEHHE W JBOJIIOIHUS COIMAIBLHOTO
MTOBEJICHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OPraHU3MOB KaK  pe3yJbTaT  MHKPOAIBOJIOLIUU.
Bo3uukHOBeHHE MpUCOCcO0IEHNH y OpraHu3MOB. ApoMOp(O3bI U UIMOaIaN TAIIH.
[Tpumepsl mprcTOcOOICHH y OpraHU3MOB: MOPQOJIOorndecKue, (PU3N0JOrHIECKHe,
OnoxuMuuyeckue, MmoBefaeHuYeckre. OTHOCUTENBHOCTh  MPUCHOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kputepum u CcTpykTypa. BumooOpa3oBaHme Kak pe3ysbTar
MUKPO3BOMIOIMHU. M30msmus — kirodeBor ¢akTtop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BUI000pa30BaHUS AJITOTIATPUIECKOE (reorpaduueckoe),
CHUMIIATPUUYECKOE (3KOI0THYECKOE), «MTHOBEHHOE» (mosMIUIONIU3anus,
rubpuauzanus). JIMUTeTbHOCTh YBOIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMUPOBaHUS OUOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp sBomonmMoHHOM Ouonoruu B pa3pabOTKe HAay4YHBIX METOJIOB
coxpaHeHus1 OMopa3HO0Opa3usi. MUKPOIBOIONHS ¥ KOIBOJIOIHS TTAPAa3UTOB M UX
x03s1eB. Mexanu3mbl (OPMUPOBAHMSI YCTOMUYMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
OOpBOBI ¢ HEH.

JdeMoHcTpanuu
[Toptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuupr u cxembl: «MyTalMOHHasE W3MEHYHUBOCTH», «llomyianroHHas
CTpYKTypa Buaa», «Cxema nposiBiieHus 3akoHa Xapau—BaiinOepray, «J{Buxyiiue
CUJIBl 3BOJIOLUNY, «IKOJIOTHYECKas M30JSLUS MOMYJISIIUNA CEBAaHCKOU (openny,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOMPCKOM M TMCTBEHHUIIBI Ay PCKO»,
«ITonmyIALMOHHBIE BOJIHBI YUCIEHHOCTH XUIIHHUKOB U XKEPTB», «Cxema IerCTBUs
€CTECTBEHHOTO 0TO0pa», «@opMbI O0PLOKI 3a CyIlIecTBOBaHUEY, « IHIyCTpHUaTbHBIN
MenaHusm», <«OKuBble — uckonmaembie»,  «llokpoBHUTENbCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipegynpexpaatonias oxpacka KUBOTHBIX», «DU3MOIOTUYECKUE
anantanuny, «lIpucrnocoO0neHHOCTh OpPraHu3MoB U €€ OTHOCHUTEIbHOCTDHY,
«Kputepun Bunay, « Buapl-nBoitHukm», «CTpyKTypa BHIa B mpupoe», «Crocoos!
BUI000pa3oBaHusy, «['eorpaduyeckoe Bumo00pa3oBaHue TPEX BUIOB JTAHIBIIICH,
«IKOJIOTHYECKOEe BUA000pa30BaHUE BUJOB CHUHHIDY, «IlOJUIIIONIBI pacTeHUi»,
«KanyctHo-peaeuHsblii ruopumy.



Oo6opynoBanue: repdbapuu pacTeHUM, KOJIJIEKIIMU HACEKOMBIX, Uydesa ITHI] 1
3Bepel C MpUMEpPaMy Pa3IMYHBIX MPUCTIOCOOICHUH, Uydera MTUIl U 3Bepeil pa3HbIX
BUJIOB, TepOapuu pacTeHuid OJU3KHX BHJIOB, OOpA30BaBIIMXCA PA3IUYHBIMU
crioco0amH.

JlaGopaTopHasi pa6ota «BbIsBICHHE H3MEHUHMBOCTH y 0COO€M OJHOrO
BUJID.

Jlabopatopnasi padora «lIpucnocoOnenusi OpraHu3mMOB MW UX
OTHOCHTEJIbHAS 11EJIECO00Pa3HOCTh.

JlaGopaTtopnasi pabora «CpaBHEHHE BHUJIOB TI0 MOP(HOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Maxkpo3BoJironus 4 e€ pe3yibTaThl

Meronbpl u3ydeHHUS MaAKpOAIBOJIONMHU. [lajmeoHTONOrMYecKne MeTOIb
uzydyeHusi oHBomonuu. Ilepexonnbie ¢opMbl U (QUIOTEHETUYECKUE  PSIbI
OpTaHU3MOB.

buoreorpaduyeckne meroapl m3ydeHus sBoitonuu. CpaBHeHHE (DIOPHI H
dbayHbl MaTepuKOB M OCTPOBOB. buoreorpaduueckne obOmactu 3emin. Bumbi-
OHACMUKU U PEITUKTHIL.

OMOPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTUYECKHE METObI U3yUECHHUS
BONMIOIMU. ['eHeTMdeckne MeXaHW3Mbl SBOJIIOIMM OHTOTE€HE3a M IMOSBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AQHAJIOTHMYHBIE  OpraHbl.
PyaumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYJIIPHO-T€HETUYECKUE,
OMOXUMHUYECKHE U MAaTEMAaTUUYECKHUE METO/IbI U3YUEHHUS IBOJIIOIUU. [ OMOJIOTUYHbBIC
reHbl. COBpeMEHHBIC METO/Ibl TOCTPOEHUS (DUITOTEHETUUECKHX JICPEBBEB.

XpOMOCOMHBIe MyTallk1 1 3BOJHOINA I'CHOMOB.

OOG1ue 3akoHOMEpPHOCTH (TIpaBUJIa) SBOMOIUU. [Ipunyun cmensvl QyHKYUIL.
HeoOpatumocTs sBoMONMKM. AJanTuBHAs paguaius. HepaBHOMEPHOCTh TEMIIOB
IBOJTIOITUH.

JlemoHCcTpanuun
[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmuupl n cxembl: «DUIIOreHETHYECKUI Psi JIoaan», «APXEONTEPUKCY,
«3Bepo3yobie  smepb»,  «Creronedansy,  «Punnodputey,  «CeMeHHbIE
nanopoTHUkw», «buoreorpaduueckue 30HB 3eMian», «llpeiid KOHTHUHEHTOBY,
«Penuktey, «HauanbHble CTaaud HSMOPUOHAIBHOTO PA3BUTHUSI TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M AHAJIOTHYHBIE OpraHb», «PyIHMEHTBI»,



((ATaBI/IBMBI», ((XpOMOCOMHLIC Ha60pbl YCJIIOBCKaA W IIHWMIIAH3EC», «I'maBHEBIE
HarpaBJICHUA 3BOJJIIOITUN, «061111/16 3aKOHOMCPHOCTH 3BOJIIOIIAY).

OO6opymoBanue: KOJUICKIIUW, TepOapuu, MYJSDKA HCKOTAEMBIX OCTATKOB
OpPTaHU3MOB, MYJISDKHA TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJJICKIIUN HACEKOMBIX.

Tema 4. IIponcxo:kaeHue U pa3BUTHE )KU3HH Ha 3emJie

Hay4nple TUMOTE3bI MNPOUCXOXKIACHUS KU3HM Ha 3emiie. AOHOreHe3 W
nancnepmusi. JloHaydHbie TIPEACTABICHUS O 3aPOXKICHUM KU3HHU (KPEALMOHU3M).
['unores3a MOCTOSIHHOTO CaMO3apOKACHUS KU3HU U €€ ONPOBEP)KEHUE onbiTaMu D.
Penu, JI. Cnasnnannanmy, JI. [Tactepa. [IponcxoxkaeHue xu3HU U aCTPOOUOIIOTHS.

OcHOBHBIE JTarlbl HEOPTaHUYECKOU 3BOJIIOLIAH. IInanerapHas
(reooruueckas) SBOJIONUSA. XHMHYECKas »dBOJIONUSA. AOHOTSHHBIH CHHTE3
opraHuyeckux BemniecTB M3 Heopranumdeckux. Ombir C. Mwmepa u I'. HOpm.
Oo6pazoBanue noaumMepos u3 MonoMepoB. KoanepBarnas runote3a A. V. OmapuHa,
rurnore3a nepBuyHoro OynboHa JIk. XongeitHa, reHerudeckas rumote3a [
Ménnepa. Pubosumsr (T. Yex) um rumoresa «vupa PHK» V. T'unbGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopusa 3emmum m Meronpl e€ u3ydyeHusa. VckomaeMble OpraHHMYeCcKHe
octatku. ['eoxpononorus u e€ wmeroabl. OTHocuTenbHass u aOCONIOTHAs
reoXpoHOoJorus. I'eoXpoHoIornyeckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, IOXH.

HaganbHbie »Tambl opraHUYecKoW 5BONIONUH. llosiBIIeHWEe H 3BOIIONUSA
MEPBBIX KJIETOK. DBOJIONHUSA MeTa0oMnu3Ma. BO3ZHUKHOBEHHE MEPBBIX AYKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OUOIIJIEHKM KaK aHAJIOT MEPBBIX Ha 3eMJie COOOIIECTB.
CtpomMatonuTsl. [IpoKapuoTHI B SyKapHOTHI.

[Ipoucxoxaenue sykaproT (CUMOUOTEHE3). DBOTIOLUOHHOE TPOUCXOKIACHHE
BUpycoB. IlpoucxoxkneHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamnbl 3BOMIOIMU BbICHIMX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pactenud. Beixon pacreHuit Ha cymry. [losiBieHHE CHOpPOBBIX pPACTEHUH W
3aBoeBaHME UMM cymd. CeMeHHble pacTeHHs. [IpoMCXOXKIEeHHE IBETKOBBIX
paCTEHUH.

OcCHOBHBIE 3Tambl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLHUS [TO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxaeHue MICKONUTAIONIMX U
ntul. [lpuHnun kmouyeBoro apomopdosa. OcBoeHHe O€CMO3BOHOYHBIMU U
MTO3BOHOYHBIMH KUBOTHBIMH CYIIIH.



Pa3Butne xu3HM Ha 3emile MO 3paM U INEepUoJaM: apXxel, MpOoTepo30H,
naneo3o0il, Me3030#, kaitHo30M. OO1Ias XapaKTepUCTHKa KIIMMaTa U Te€0JOTHIECKUX
nporeccoB. [losiBieHue u pacuBeT XapakTepHbIX OPraHU3MOB. YTie00pa3oBaHHUE:
€ro yCJOBHUS U BIUSHUE HA ra30BbIA COCTaB aTMOCHEPHI.

MaccoBble BEIMUPAHHUSI — KOJOTUYECKUE KPU3UCHI Mponuioro. [IpuauHer u
CJIEJICTBUSI MAacCOBBIX BhIMHUpaHU. COBpEMEHHBI SKOJOTHYECKHA KpPU3HC, €ro
ocobenHocTtH. [IpoGiema coxpaneHus 6nopazHooOpa3us Ha 3emIie.

CoBpeMmeHHas cucTtemMa opraHmdeckoro mupa. [IpuHIUMNBL KiaccupuKauu
oprann3mMoB. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: @. Peau, JI. Cnamnanuanu, JI. ITacrep, U. 1. Meunukos, A. W.
Omnapumn, [Ix. Xonneiin, I'. Mémnep, C. Munep, I'. FOpu.

Ta6muier u cxembl: «Cxema onbita @. Pean», «Cxema onwita JI. [Tactepa no
M3YUYCHUIO CaMO3apoKIeHusl Xu3Hu», «Cxema ombita C. Mwmiepa, I'. FOpu»,
«JTanmbl  HEOPTraHWMYECKOW  ABOMIOUMM»,  «l['€OXpOHOJIOrMYecKas  IIKaiay,
«HavanpHble 3Tanbl OpraHUYECKOM IBOTIONHMNY, «Cxema oOpa3oBaHUS JSYKApUOT
nyTéM cumoOuorenesa», «Cucrema >KUBOM NpUPOAbL», «CTpOeHHE BHUPYyCay,
«Apomopdosel  pacteHuit», «PuHnOGUTH», «OIHOKIETOYHBIE BOJOPOCIH,
«MHoroxkJieTounble  Bogopociam», «Mxw», «llanmoporaukm», «l'omocemMeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHUI», «CXeMa pa3BUTHS JKUBOTHOTO MUPay,
«ApomMopdo3sl KUBOTHBIX», «lIpocreiimuey, «Kumeunononoctasie», «Ilmockue
yepBu», «YneHucroHorue», «PwiObD», «3emMHOBOAHBIEY, «IIpecMbIkaromuecs,
«IItnupy, «Mnekonuraromnme», «Pa3BuTre KU3HU B apXEUCKOU 3pey», «Pa3Butue
)KU3HU B IMPOTEPO3OUCKON 3pe», «Pa3BUTHE KU3HUM B NAJICO30MCKOU 3pey,
«Pa3BuTHe XKU3HU B ME3030MCKOU 3pe», «Pa3BUTHE )KU3HU B KAWHO30MCKOM 3pe»,
«CoBpeMeHHas1 CHCTEMA OPTaHUYECKOTO MUPAY.

O6opynoBanme: repbapu pacTEHUW pPa3TUYHBIX OTMETIOB, KOJUICKIIHH
HACEKOMBIX, BJIQYKHBIE MPENapaThl )XKUBOTHBIX, PAKOBHHBI MOJUTFOCKOB, KOJUICKIIHH
UTJIOKOKUX, CKEJICTHI ITO3BOHOYHBIX )KHBOTHBIX, Uydesa ITHI] U 3BepPeil, KOJUICKITHN
OKaAMEHEJIOCTCH, TIOJIC3HBIX HCKOIMAEMBIX, MYJLSDKH OpPraHUYEeCKHX OCTAaTKOB
OpTaHH3MOB.

BupryanbHas JaGoparopHas padora «MoJenupoBaHHE  OIBITOB
Munepa—tOpu 1o u3yueHno aOMOTeHHOTO CUHTE3a OPraHUYECKUX COSIUHEHUH B
MIePBUYHON aTMochepe».

JlaboparopHasi padora «/3yueHue M ONHMCAHHE HCKOIMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY.



IIpakTnueckasi padora «/3ydyeHue 0COOCHHOCTEH CTPOEHHUSI pPaCTEHUU
Pa3HBIX OTAEIOBY.

IIpakTnyeckas padora «3yuenne 0coOOEHHOCTEHM CTPOCHHUS MO3BOHOUYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AHTPOINOTeHe3
Paznensl n 3anaum anTponosiorud. MeToasl aHTPONOJIOTHH.

CraHoBNIEHUE TIPEACTABICHUN O MPOUCXOXKACHUM uYeloBeka. Penuruosnbie
BO33peHUs. COBpEMEHHbIE HAYYHbIE TEOPHH.

Cx0cTBO YelIoBeKa ¢ )KMBOTHBIMH. CHCTEMaTHUECKOE TTOJIOKSHHUE YEJIOBEKA.
CBuzeTebCTBA  CXOJCTBA  4YEJIOBEKAa C  JKHBOTHBIMH: CPaBHUTEIIBHO-
MOPQOJIOTUYECKHE, AMOPHUOTIOTUYECKHE, (bU3H0TI0T0-ONOXUMHUYECKHE,
nopeaeHYeckre. OTINYUS YETTOBEKA OT KUBOTHBIX. [IpSAMOXO0XKIECHNE U KOMILIEKC
CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE IOJOBHOTO MO3ra U BTOPOM CUTHAJIIBHOM
CHCTEMBI.

JIBrokymiue cuiibl ((pakToOphl) aHTPOIIOTeHEe3a: OUONIOTHYECKUe, COIIMATIbHBIE.
CooTHolieHne OMOIOrMYECKUX U COIIMAIbHBIX ()aKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaauu aHTpomnoreHe3a. PaHHUe 4enoBEeKOOOpa3Hbie 00€3bSHBI
(IPOKOHCYJIBI) U PaHHUE IMOHTUIBI — OOIIHE MIPEJKH YeJIOBEKOOOPa3HBIX 00€3bsH U
Jro/iel. ABCTPAJIONIUTEKN — JIBYHOTHE MPEIKHU JIIoAeH. YelIOBeK yMENbIi, MepBbIe
M3TOTOBIICHUS OPY UM Tpyaa. YemoBek NpsiMOXOISIIAN U TIEPBBIN BBIXO/I JIFOACH 3a
npenensl Appuxu. YenoBek reiiienboeprekuii — o0mi npeiok HeaHAepTaabCKOro
YeJIOBEKa M 4YeJIOBEKa Pa3yMHOro. UenoBEK HEAHACPTAIbCKHMNM KaK B JIFOICH
XOJIOMHOTO KJIMMara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpenenamu Adpuku. [lameorenernka u
MaJICOTCHOMMUKA.

DBOJIIOLIMSI COBPEMEHHOTO 4esioBeka. EcrecTBeHHBIH OTOOP B MOMYJISIIIUSAX
yesioBeka. MyTanuMoHHbIH mpouecc U noauMopdusM. [lomynsiioHHbIE BOJHBI,
npeiid reHoB, murpauus U «3PQexkT ocHoBaTeNsD» B MOIMYJSUUAX COBPEMEHHOIO
YeJoBeKa.

UYenoseueckne pacel. llomstne o pace. bosbmme pacel: eBporeongHas
(eBpasmiickasi),  aBCTpajlO-HErpouJHAas  (PKBATOpUANIbHASs),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHCKas). Bpems M myTH paccelieHHsl 4YeloBEKa IO IUIAHETE.
EnuHcTBO  4yenoBeuecknx — pac.  HaydHas  HECOCTOSTENBHOCTH — pacu3Ma.
[Tprcnoco0IEHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKPYXKAIOLIEH Cpenbl.
Bnustnue reorpaduueckoit cpenbl u apetida reHoB Ha MOP(HOTIOTHIO U (PHU3HOJIOTHIO
YeJ0BeKa.



MexaucuuruiiHapHble  MeToabl B (u3uueckol  (OMOJIOTHYECKOM)
AHTPOTIOJIOTHUH.  ODBOJIONMOHHAS ~ QHTPOMOJIOTHS W MaJICOAHTPOIIOIOTHS
YEJIOBEUECKUX MOMYJSIUNA. brocomuanbHble MCCIeIOBAHUS TPUPOABI YEIIOBEKA.
HccnenoBanre KOIBOONUH OUOJIOTHIECKOTO M COIMATILHOTO B YEJIOBEKE.

JdeMoHcTpanuu
IToprpetsr: Y. lapsun, JI. Jluku, A. . Pornacknii, M. M. I'epacumos.

Tabmuup! 1 cxembl: «MeToIbl aHTPOIOIOTHNY, «I'0JOBHOW MO3I YEIOBEKa,
«YenoBekooOpa3Hble 00€3bsiHBIY, «CKeIeT YeloBeKa W CKEJET IIUMIIaH3e»,
«PyIUMEHTHI U aTaBU3MbI», «JIBUKYIIHE CUIIbI aHTPOIIOTEHE3a», « IBOJIOLMOHHOE
JIPEBO  YEIOBEKa», «ABCTpajlonutek», «YemoBek  ymenbii», «YemoBek
NPAMOXOSIINNY, «JleHncoBckuid yenoBek» «Heanaepranbuby, « KpoMaHbOHIIBDY,
«ITpenku yenoBekay, « ITanbl SBOTIOLMHN YEI0BEKa», «Pachl 4EITOBEKA.

O6opynoBaHue: MyJISKH OKAaMEHENOCTeH, TNPEeIMETOB MaTepualbHON
KyJIbTypbl TpPEIKOB YeJOBeKa, penpoaykiuu (pororpaduu) KapTuH C
MU(DOJIOTUYECKUMU U OHOJEHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YeJIOBEKa,
¢doTorpaduu HaX0JOK MUCKOMAEMbIX OCTATKOB YE€JIOBEKA, CKEJIET YEeJIIOBEKA, MOIEIb
yeperna 4yejoBeKa U uepera MIMMITaH3€e, MOJIeIIb KHCTH YeJIOBeKa U KUCTH IIMMIIaH3e,
MOJIEJI TOPCa MPEKOB YEIOBEKa.

JlabopaTopnass padora «l3yueHne OCOOEHHOCTEM CTpPOEHHUSI CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0KICHUEM.

IIpakTuyeckas padora «3yueHue 3K0JIOrMUeCKUX aalTallui YETOBEKaY.

Tema 6. Dkojiorusi — HaykKa O B3aMMOOTHOLIEHHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CUCTEM C OKPY:KAKILel cpeaou

3apoxkaeHue U pa3BuTHe dKojoruu B Tpydax A. ['ymGonpara, K. @. Pynbe,
H. A. CeBepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9K0JIOTHH. CBSI3b 3KOJIOTUU C IPYTUMH HAyKAMH.

Metonapt skonoruu. IloneBbie HaOMOMEHUS. DKCIIEPUMEHTHI B JKOJIOTHH:
OpUPOAHBIE W JIabopaTtopHbie. MoJenupoBaHHe B OKOJOTUHU. MOHUTOPHUHT
OKPY>KaIOIIEH Cpebl: JTOKAIBHBIN, PETHOHATBHBIN U TI00ATHHBIN.

3HaueHHE OKOJOTUYECKHX 3HAHUM JJIg 4YeJOBEKa. DKOJOTHYECKOe
MHUPOBO33pEHUE KaK OCHOBAa CBsi3el yernoBeuecTBa ¢ npupoaou. dopmupoBaHue
HKOJIOTUYECKOMN KYJIbTYPhl U SKOJIOTHYECKON TPAMOTHOCTH HACEICHUS.

JlemoHCcTpanumn



[Toptpetri: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBeprios, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl B cxeMbl: «Pa3gensl skojorum», «Metoasl 3KoaorHNY, «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEH CPEIbD».

JlabGopaTopHasn padora «3yuenue METOI0B HKOJIOTHUYECKUX
HUCCIIET0OBAHMTI.

Tema 7. Opranusmsbl U cpea 0OUTaHUSA

Dkojorudeckue (pakTopsl U 3aKOHOMEPHOCTH UX JencTBus. Knaccudukanus
HKOJIOTUYECKUX (PaKTOPOB: abMOTHYECKHE, OMOTUYECKUE, aHTpoIoreHHbIe. O01ue
3aKOHOMEPHOCTH JAEUCTBUS dKojormueckux (axrtopos. IIpaBuno munumyma (K.
Mmpenrens, 0. Jlubux). TonepaHTHOCTh. DBPUOUOHTHBIE U CTEHOOHMOHTHBIC
OpTaHU3MBI.

AoOuotnueckue Qakropel. CBeT Kak 3KoJornueckuid dakrtop. JleicTBue
pPa3HBIX Y4YaCTKOB COJHEYHOIO CIIEKTpPa HA OpPraHu3Mbl. JKOJIOTHUYECKUE TPYIIIbI
pacTeHUd W >KUBOTHBIX IO OTHOIICHUIO K cBeTy. CuUrHaibHasi pojb CBETa.
DOTONEPUOIU3M.

Temnepatypa kak skonoruueckuit (akrtop. JlelicTBue Temmeparypbl Ha
opranu3Mmsbl. [1oiKHIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocth kak skojorudeckuil ¢aktop. IlpucrnocobneHuss pacTeHuil K
nojJiep>kaHuio BojHOro Oananca. Knaccudukaiuss pacTeHUH MO OTHOUIEHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenbl oOUTaHUsI OPraHMW3MOB: BOJIHAs, HA3€MHO-BO3AYLIHAs, TOYBEHHA,
rNyOMHHas  TOJAINOYBEHHAs,  BHyTpuopraHu3dMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpesl 00uTaHus opraHu3MoB. [IpucnocobieHuss OpraHu3MoB K KU3HU
B pa3HbIX cpenax.

buonorunueckue putmbl. BHemnue u BHyTpeHHHE puTMbl. CyTOUYHBIE U
rOJIMYHBIE PUTMBI. [IpUCTIOCOOICHHOCTh OPTraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HMU.

Xuznennoie Qopmbl  opraHuzMoB. llonaTtne o Jku3HEHHOH (opme.
XKuzneHnnsle PopMbI pacTeHUN: AepEBbs, KyCTAPHUKH, KYCTAPHUIKH, MHOTOJICTHHE
TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (QOPMBI >KUBOTHBIX: THIPOOHUOHTHI,
re0OMOHTHI, a9pOOHUOHTHI. OCOOEHHOCTH CTPOCHHMS U 00pasa >KU3HH.

buotnueckue (hakTopBHI. Bunbr OMOTUYECKUX B3aMOJICCTBUU:
KOHKYPEHITUS, XUITHNYECTBO, cMMOMO03 1 ero ¢gopmel. [lapazutusm, koomeparus,



MYTyaJiu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjeOHn4ecTBO). Herpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gadbpudeckue). 3HAYCHHE
OMOTHYECKHMX B3aMMOJCHCTBUI JIJI CYIIECTBOBAHUS OPTaHW3MOB B Cpele
oburtanus. [IpuHIUT KOHKYPEHTHOT'O UCKITFOUCHWSL.

JdeMoHcTpanuu

Tabmumsr u cxembl: «Dxonorudeckue (akTopsl», «CBETOBOW CHEKTpPY,
«IKOJOTUYECKUE TPYMIbI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TenIoKpOBHbBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOIMYECKUE aJarTaluu
KUBOTHBIX», «Cpeapl OOWTaHHUS OpraHu3MoB», «buonoruueckue puTMBIY,
«Kuznennsie popmbl pacTeHUD», « KuzHeHHbIe (OPMBI KUBOTHBIX», « DKOCHCTEMA
IIMPOKOJIMCTBEHHOTO Jecay, «IKOCHCTEMAa XBOWHOro Jeca», «Llemn nuranus»,
«XUIIHUYECTBOY, «ITapazutnzmy, «KonkypeHuus», «Cumouosy,
«Kommencanuzm».

O6opynoBanue: TepOapuul pacTEHUH U >KUBOTHBIX, MPHUCTIOCOOJICHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PAKTOpOB, TepOapuu CBETOIIOOMBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHMI, CBETOJIOOMBBIC, TECHEIIOOUBHIE U
TEHEBBIHOC/IMBBIE KOMHATHBIE pacTEHUs, repOapiu U KOJUIEKIIMH TEIUIONI0OUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMUYMBBIX pAacTEHUIl, yyuyena NTUIl U 3Bepeil, repbapuu
pacTeHul, OTHOCSMMXCA K TUrpoduTaM, Kcepoputam, mMe30(puTaM, KOMHATHBIC
pacTeHus NaHHBIX TPYMI, KOJJIEKIUU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpenax,
repbapun M KOJJICKIIMM PACTCHHH ¥ IKUBOTHBIX, OOJIAJAIONINX YepTaMu
MIPUCTIOCOOTICHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBUHU >KU3HH, TepOapuu u
KOJUISKIIUA PACTEHUH W S>KUBOTHBIX PA3IUYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIMU
KUBOTHBIX, yUAaCTBYIOIINX B PA3IUYHBIX OMOTHUECKUX B3aUMOICHCTBUSIX.

JlabopaTopnasi padora «BrisBIeHHe npUCTIOCOOTEHUN OPTaHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTtopnasi pabora «BbisiBIeHHEe TPUCITIOCOOJICHHI OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaboparopHasi padora «AHATOMHYECKHME OCOOEHHOCTH pAaCTEHHUA W3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixos10rvsi BUAOB ¥ MOMYJIAUI

OKOJIOTUYECKHE  XapaKTepUCTUKU  momyisinud.  [lomymsimust  Kak
ouonoruueckas cuctema. Posib HEOTHOPOAHOCTH cpenbl, PU3NUECKUX OapbepoB U
0CcoOeHHOCTEH OMOoJIOTHU BUAOB B (DOPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nomysiuii.  OCHOBHBIE TIOKA3aTel TMOIYJISALWU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi W TIOJOBas CTPYKTypa, POXKIAEMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTH, MUTPAIIHSL.



OKoJiornueckas CTpykrypa nomyysinui. OneHka 4MCIEHHOCTH IMOIYJIALHH.
JlvHamuka nonynsauuu U e€ perynsauusa. buoTMdecknii MOTEHIMaN MOIYJIALMH.
MopnenupoBanve TMHAMUKY NOMYJIANUU. KpHuBble pOCTa YUCIEHHOCTH MOIYJIALMH.
KpuBbie BbDkHMBaHMs. Perynsuus 4YHUCICHHOCTH MOMYJSALUUN: poiib (HaKTOPOB,
3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsatue 06 3Konoruueckoi Huiie Buaa. Mecroobutanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3KOIOrMYECcKOU
HuiM. [ToTeHnmanpHas U peanr3oBaHHAsS HUIIY.

Bun kak cucrema nomyssinvii. Apeansl BUAOB. Buabl M MX JKM3HEHHBIE
CTpaTeruu. JKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMCpHOCTI/I INOBCACHUA H Mnrpaunﬁ ’)KUBOTHBIX. buonorundeckue
HMHBAa3WH YYXCPOAHBIX BUIO0B.

JlemoHCcTpanuun
[Toptper: Ix. M. XaT4ynHCOH.

Tabnuipl U cXeMbl: «IJKOJOTMYECKUE XapPaKTEPUCTUKU TOIMYJISLHI,
«IIpocTpancTBeHHass  CTpykTypa  nomysanum», «Bo3pactHeie  nupamMuisl
nonyysiun», «CKOPOCTh  3aceleHusi IOBEPXHOCTH 3EMJIM  Pa3InYHbIMU
opranuszMammn», «Moaens s3konmornyeckort Humm J[x. M. XatunHconay.

O6opynoBanue: repdapuu pacTeHUH, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnass padora «lIpucnocoOneHust cemMsiH pacTEeHUU K
PaCCEJICHUION.

Tema 9. DKoJg0orus cooo0IECTB. IKOJOTHUECKHE CHCTEMBI.

CooOmectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBsizu Mexay
opraHu3Mamu B OHMOIICHO3E.

Okocuctema kak OTKpbiTas cucrema (A. JIx. Tencnum). DyHKIIMOHATHHBIC
OJIOKM OpPTraHM3MOB B OKOCHUCTEME: TMPOIYICHTHI, KOHCYMEHTBHI, PEAYILEHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJOKU
akocucteM. [1ouBBI U UITBI B AKOCHCTEMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIC IIOKa3aTcjIn O9KOCHUCTCMBI. buomacca u MMPOAYKIHA.
DKOIOTHYECKUE ImrupaMuJibl 4YUCCII, OroMacchl U OHCPI'UH.



Hunamura sxocucmem. Kamacmpoguueckue nepecmpoiiku. Puyxmyayuu.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cCykueccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCHM W MX MPUYMHBI. AHTPONOIEHHbIE BO3JAEHCTBHUS Ha
cykneccun. KinnmakcHoe cooOurectBo. buopaznooOpasue u nojiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpuposHbIE SKOCUCTEMBI. JKOcUcCmeMbl 03€P U peK. IKocucmemvbl Mopeu u
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCmblHb.

AHTpONIOT€HHBIE JKOCUCTEMBI. ATrposKocucTeMa. ArpoueHo3. Pazmuuus
MEKly aHTPOIIOTEHHBIMH U IIPUPOAHBIMHU IKOCUCTEMAMU.

VYpboskocucrembl. OCHOBHBbIE KOMITIOHEHTHI ypOoskocucteM. ['opojckas
baopa u ¢ayna. CuHaHTponmm3zauus TropoAcKoil ¢ayHbl. buonornyeckoe u
X035CTBEHHOE 3HAUYECHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

3akoHOMEpHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMO/ICHCTBHI OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo s¢ghghexkma u 6u008-20upuxamopos (Kiouesvix
61008) 8 pyHrkyuonuposanuu sxocucmem. IIepeHOC PHEPTUM U BEIMIECTB MEKIY
CMEXXHBIMH 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJISALUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexarnuzmol 6030€eliCmeus 3a2pﬂSH€HMﬁ PA3HbIX munoe Ha
Cy60p2aHu3M€HHOM, OP2AHUSMEHRHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHO6bl IKOoJ102Uu4ecKozo HOPMUPOBAHUA AHMPONOScEHHO2CO0 6030€liCMaLSL.
MeTOI[OJ'IOFI/Iﬂ MOHHUTOPHHI'A CCTCCTBCHHBIX 1 aHTPOIIOT'CHHBIX 9KOCHCTCM.

JdeMoHcTpanuu
[Toptpet: A. Ix. Tencnu.

Tabmumsr  u cxembl:  «CTpykTypa  OuomeHosza»,  «DKocucTteMa
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTeMa XBOWHOIO Jiecay, « ODyHKIHOHAIbHBIC
IpyIIIbl OPraHU3MOB B 3KOocHUcTeMEe», « KpyroBopor BeliecTB B akocucTemey, «Llenu
nuTaHus (macTOWILHAsA, JAETPUTHAA)», «IKOJOTMYEeCKas MUpaMuia YUCEe»,
«JKkonoruyeckas nupamuia OMOMacChl», «IKOJIOTHUEcKass MUpaMuia SHEPTUNY,
«O0pazoBanue 6osioTay, «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCTe
noxapa», «9Kocucrema o3epay», «ArpoueHos», «KpyroBopor BEHIECTB U MOTOK
SHEPTUH B arpoleHosey, «lIpumepsl ypboskocucTem».

O6opynoBanue: repOapuu pacTeHUN, KOJJIEKIIMA HACEKOMBIX, ydera MTHUIT !
3Bepeid, repbapuu KyJIbTypHBIX M TUKOPACTYIINX PACTECHUH, aKBapUyM KaK MOJIEITb
IKOCHCTEMBI.

IIpakTuyeckas padora «3yyeHue u onvucanue ypOOIKOCUCTEMBD.



Jlabopatopnasi pa6ora «/3yueHue pa3zHOOOpa3usi MEJIKUX IOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX.

IKCKypeHust «IKCKypcHs B TUITMYHBINA OHOreoreHo3 (B 1yOpaBy, Oepe3HsIK,
eJIbHUK, Ha CYXOJOJIbHBIN MITU MOMMEHHBIH JIyT, 03ep0, O0I0TO)».

IKCKYypeHsl «IKCKYpCUsi B arpo’KOCUCTEMY (Ha TOJie WIM B TEIJIUYHOE
XO34MCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buocdepa — oOmiernanerapHas 000J04Yka 3eMIIH, TJI€ CYIIECTBYET WIIH
CYIIECTBOBAJIA JKM3Hb. Pa3BuTHe mpeacraBicHuil o Ouocdepe B Tpynax 3. 3rocca.
VYuenue B. . Bepnaackoro o 6uocdepe. O6nactu 6mocdepsr u eé coctas. XKupoe
BEIIECTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cylecTBOBaHUs 6uochepnl. OcobeHHoCcTH Ornocdepbl Kak
rinobanpHON 3KOocHCcTeMBI. JlmHaMuueckoe paBHOBecue B Onocdepe. KpyroBopotsr
BEIIECTB U OMOTEOXUMUYECKHE IUKIIBI (YTIepoaa, a30Ta). PUTMUYHOCTH SIBJICHHI B
ouocdepe.

3onanbHOCTE OMoOchepsbl. [lonstue o O6mome. OCHOBHBIE OMOMBI CYIIIH:
TYHJpa, XBOMHBIE JI€Ca, CMEIIAHHBIE U NTUPOKOJIMCTBEHHBIE JIeCa, CTEU, CABAaHHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimMar, pacTUTEIbHBINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KHBBIX CUCTEM, OIIEHKA WX PECYPCHOTO MOTEHIIHAIA
u 6uochepHbIX QYyHKIIUH.

JlemoHCcTpanumn

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

Tabmumpst u cxemsl: «['eochepst 3emnm», «KpyroBopoT asora B mpupoze»,
«Kpyrosopor yrnepona B mpupoue», «KpyroBopor kuciopoga B IIPUPOIE»,
«KpyroBopoT Boabl B npupoze», «OcHOBHbIe OMOMBI cymin», «Knumaruueckue

nosica 3emumn», « Tynapa», «Taiiray, «Cmemanssiii jgecy, «1InpokoINCTBEHHBINA
necy, «Crenby, «CaBanHay, «IlycTeiasay, « Tponudeckuii jiecy.

O6opynoBanue: repbapuu pacTeHUM pa3HbIX OHMOMOB, KOJUJIEKIIMH
KUBOTHBIX.

Tema 11. HestoBek M OKpyKa0OLIAS Cpeaa

DKOJIOTUYECKHE KPU3UChl U MX MpUUYUHBL. Bo3aeiicTBue uyenoBeka Ha
ouocdepy. 3arps3HeHue BO3AyIIHON cpeibl. OXpaHa BO3/1yXa. 3arpsi3HeHUE BOIHON



cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OXpaHa MOYBEHHBIX
pecypcoB. I3meHenue kimmara.

AHTpPONIOT€HHOE BO3/IEMCTBUE HA PACTUTENBHBINA U XKUBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO MU XUBOTHOIO MHpa. OCHOBHBIE NPHUHIUIIBI OXPAaHbI MPUPOJIBI.
Kpacaeie xHuru. Oco0o oxpansemblie mnpupoansie Ttepputopun (OOIIT).
borannueckne caibl ¥ 300J10TUYECKUE TTAPKH.

OCHOBHBIE MPHUHIIMITEI YCTOWYHUBOTO PAa3BUTHS UYEIOBEUYECTBA W MPHUPOJIHI.
PanmoHaibHOE ~ MPHUPOJOIONIB30BAHNE M COXpPaHCHHE  OMOJOTHYECKOTO
pazHooOpasust 3emumm. OOmuMe 3aKOHOMEPHOCTU TI00ATBHBIX 3KOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSITHBIC MTOCIICICTBUSI.

Pa3zBuTe METONOB MOHHMTOPHMHIA PpPA3BUTHS OMACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvle uUccie0o08anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmMOocnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypcoi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CMYyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHOBb
aKopeadburumayuy dKocucmem U cnocob6oe 060pbOLI ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3eMHvIX 3KOCUCTEM.

JdeMoHCcTpanuu

Tabmumst  u cxembl:  «3arpsizHeHue  atmocdepsl», «3arpsi3HEHue
ruapocdeprl», «3arps3Henue mnouBb», «llapaukoBbiii  3pdexT», «Ocobo
OXpaHsieMble IPUPOTHBIE TEPPUTOPUI», «MOAENHU YIIPaBISIEMOIO MUPAY.

Ob6opynoBanue: hoTorpaduu OXpaHseMbIX pacTeHUH U KUBOTHBIX KpacHoii
kHuru Poccuiickoit @enepanuu, KpacHoil KHUTH perHoOHa.

IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA TIPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ysbTaTaM OCBOCHUS
o0yyJarommMucs MporpaMM CpeiHero ooOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
MeTaIpeIMETHbIE U TIPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIhTATOB OCBOCHHUS TIPOTPAMMBI 110 OHMOJIOTHH
BBIJICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YYarONUMUCS POCCUUCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIIpENENCHUI0, Haauyue Mmomusayuu K OOy4YEeHHIO  OMOJIOTHH,



yenenanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUH JMYHOCTM Ha OCHOBE
KITIIOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAAMLIMNA Pa3BUTUS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOLIUXCS PYKOBOACTBOBATHCSA B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMUA YCTAHOBKaMH, IPUCYIIMMH CHCTEME
OuoorMuecKoro 00pa3zoBaHus, HalUYUe NPABOCO3HAHUS SKOJIOTHIYECKON KyJIbTYPHI,
CNOCOOHOCMU CMABUMb UEIN U CTPOUTH JKU3HEHHBIE TIAHBI.

JIngHOCTHBIE Pe3yabTaThl OCBOSHUS TPOTPAMMBI 110 OUOJIOTUM TOCTUTAOTCS
B EJIUMHCTBE Y4Ye€OHOW M BOCHUTATEIBLHON JEATEILHOCTH B COOTBETCTBHHM C
TPAJAULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMUA, UCTOPUUECKUMH U JTyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBWJIAMU W HOPMaMU
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CaMOIMO3HAHUSI, CaMOBOCIUTAHUS U
CaMOpAa3BUTHUs, PA3BUTUS BHYTPEHHEHM MO3UIMU JUYHOCTH, NATPUOTH3MA U
YBAXXEHHUS K 3aKOHY WU IPABOMOPSAKY, YEJIIOBEKY TPYJAa U CTAPLIEMY IOKOJICHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJIEIUI0 U
TPpAAULIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUposie U
OKPY>KaIoIIEH Cpetie.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS ydeOHOro mnpeamera «buonorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEW TMO3HMIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAINM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIIbITAa U OMbITA JESATEIBHOCTH B MPOLECCE peaM3ali OCHOBHBIX HaIlPaBJICHUN
BOCHIUTATEILHON AEATEIIbHOCTHA, B TOM YUCJIE B YACTH:

1) rpamxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKITAHCKON TTO3UITUN 00YYAFOIIETOCS KaK AKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOT0 OOIIECTBA;

OCO3HAaHUE CBOHMX KOHCTUTYIHMOHHBIX IIpaB H O6H33HHOCT€I>1, YBAXXCHHC
3daKOHa U IIpaBOIIOpsAAKaA,

FOTOBHOCTh K COBMECTHOM TBOp‘-IGCKOﬁ ACATCIIbHOCTU TIIPpHU CO3AaHUU
y‘-Ie6HBIX IMPOCKTOB, PCUICHUU y‘-Ie6HbIX N IIO3HABATCJIbHBIX 3aJa4, BBIIIOJTHCHHUU
OMOJOTHYECKHUX 9KCIICPUMCHTOBRB;

CITOCOOHOCTh OIIpCACIIATh CO6CTB€HHYIO MNO3HUIIUIO II0 OTHOIICHHUIO K
ABJICHHUAM COBpGMCHHOﬁ JKU3HU U OOBICHSITH CC,

YMEHHE YYUTHIBATh B CBOMX JIEUCTBUSAX HEOOXOJUMOCTHh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMH U
COLIMAJIBHBIM I10JIOKEHUEM;



IFOTOBHOCTb K COTPYAHHYCCTBY B IPOLHECCC COBMCCTHOI'O BBIIIOJTHCHHA
y‘-Ie6HBIX, IMO3HABATCIBHBIX MW  HCCICHOBATCIILCKUX  3a1d4, YBAXXKUTCIBbHOTO
OTHOICHWA K MHCHHUIO OIIIIOHCHTOB IIPHU O6CY>KI[€HI/II/I CIIOPHBIX BOIIPOCOB
OMOJOTrHYECKOro COACPIKAHUAA,

TFOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOM ESATEIBHOCTH;
2) NIaTPHMOTHYECKOT0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTH POCCHICKOU IrpaXXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
PonuHou, ropoctu 3a CBOM Kpau, CBOX PoJiHY, CBOM S3bIK U KYJIBTYPY, IIPOILIOE
Y HACTOsAIlee MHOTOHAIIMOHAJILHOTO Hapoaa Poccnu;

LIECHHOCTHOE OTHOLIEHUE K IPUPOAHOMY HACIIEIUIO U TAMATHUKAM IPUPOLBI,
NOCTHXeHNsM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILIEHUBATh BKJAJ POCCUUCKHX YYEHBIX B CTAHOBJICHHE H
pa3BuUTHE OHMOJOTWMH, MOHUMAHUS 3HA4YEeHHs OMOJOTMM B IO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujciHass yOexIEHHOCTh, TOTOBHOCTh K CIY)KEHHIO M 3amuTe OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:
OCO3HAHUE JIyXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEJCHUS;

CITOCOOHOCTh OLCHMUBATb CHUTYyAllMIO WM IIPHUHHUMATb OCO3HAHHBLIC PCIICHUS,
OPUCHTHUPYACb HA MOPAJIbHO-HPABCTBCHHBLIC HOPMBI U ICHHOCTH;,

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPUHATHS IICHHOCTEH CEMEHWHOMW JKM3HM B COOTBETCTBHM C
TpagulusaMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

OCTCTHYCCKOC OTHOLICHHUEC K MHPY, BKIIOYas 3CTCTUKY 6BITa, Hay4YHOI'O U
TEXHUYCCKOI'0 TBOpYECTBA, CIIOpTa, Tpyda, O6IHCCTBCHHBIX OTHOHICHHﬁ;

IIOHMMAaHHNEC SMOIITMOHAJIBHOI'O BO3,HCIZCTBH$I JKUBOM IMpHUPOJAbI 1 ee OCHHOCTH,



IFOTOBHOCTb K CAMOBBIPAXXCHHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMJICHHC
MPpOABJIATH Ka4CCTBA TBOp‘-IGCKOﬁ JIMYHOCTH,

S) ¢pusuyeckoro BocnuTaHus, GOPMHUPOBAHUA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0/1aTrOMOTyYHUA:

NOHUMAaHWE M pealu3alus 3J0pOBOro M O€30macHoro obpasza KHU3IHU
(310poBOE  TUTaHUE, COOJIFOJIEHHE TUTMEHWYECKHX TpPaBWJI U HOPM,
cOAaHCUPOBAHHBIM PEKUM 3aHATUH M OTIbIXa, peryisipHas ¢uznyeckas
aKTUBHOCTb), OEpEeKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIIEHUS K
coOCTBEHHOMY (PM3UUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

IIOHMMAHHUEC NOCHHOCTH IIpaBWJl HHAUBUAYAJIBbHOI'O W KOJUJICKTHBHOI'O
0e301macHoro IMOBCACHMA B CUTyallHAX, YI'POXKAIOIMIUX 310POBbIO U )KU3HU JIIO,Z[CI)'I;

OCO3HAHHUE MOCJIEACTBUA M HENPUITHS BPEAHBIX MPUBBIYEK (YNOTpEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOIr0 BOCTIMTAHMS:
TOTOBHOCTH K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K aKTHUBHOHM AEATENIHHOCTH TEXHOJIOTHUECKOM W COMHUAIBHOM
HaIPaBJICHHOCTH, CMIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIIHHO
BBITOJIHATH TAKYIO €SI TEIbHOCTD;

WHTEpEC K pasnuyHbiM cepam npodecCHoHaTLHON NeITeTbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymie mpodeccut U peaTnu30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K O6pa?>OBaHI/IIO )41 caM006pa3013aHm0 Ha
IMPOTAKCHUU BCEH KHN3HU,

7) 3K0JIOrH4€CKOro BOCIIMTAHMS :

AKOJIOTMYECKH II€JI€COO0pPa3HOE OTHOIICHHE K TPHUPOJIE KaK HCTOYHHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIIICCTBOBAHMUS;

MOBBINICHUE YPOBHS DJKOJIOTHYECKOW KYJIBTYphl: TPHOOPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNM IS
OKPYXKaIOILIEH CPebl;

OCO3HaHHUE TJIOOATBHOTO XapakTepa HKOJIOTMYECKUX MpoOsieM U myTel ux
pelieHus;

CHOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble NpPU H3YyUYEHUH OHOJOTUU
3HaHWS W YMEHHS TMpPU PEIIeHUH Npo0JieM, CBA3AHHBIX C PaAlMOHAJIbHBIM



IPUPOOIOIb30BaHHEM  (COOJIOJICHUE  TPaBWJI  TMOBEICHUS B MPHPOJIE,
HaAIPaBJICHHBIX HAa COXpPaHCHHE pPABHOBECHS B OJKOCHCTEMaX, OXPaHy BHJIOB,
aKOCcucCTeM, brochepsr);

AKTUBHOE HEMpUSTUE JIEUCTBHUM, MPUHOCIIIMX Bped  OKpY’KaoIen
OPUPOIHON cpelie, YMEHUE MPOrHO3MPOBATH HEOJIArONpPUATHBIE SKOJOTUYECKUE
MOCJIE/ICTBUSI PEAIPUHUMAEMBIX JEHCTBUN U IPEIOTBpaIaTh UX;

HAJIMYKE PA3BUTOTO 3KOJIOTHYECKOTO MBIIUICHUS, SKOJIOTHYECKOU KYJIbTYPBHI,
onbITa JICITEIbHOCTHU YKOJOTHUECKOU HaINpPAaBJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMHU B II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOMN
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN NEATEIBHOCTH 3KOJIOTUYECKOUN
HAaIMpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBCPHICHCTBOBAHHC SI3BIKOBOM W YHUTATEJIbCKOM KYJbTYPbEI KaK CpCACTBa
BSaHMOHCﬁCTBHH MCXKAY JIIOAbMHU U IIO3HAHUA MHUPA,

NOHMMAHUE CHEHU(PUKA OUONOTHMHM KaK HAayKH, OCO3HaHUs €€ poliu B
(GOpMUPOBAHNUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
Ipe/ICTaBICHUsT 00 OKPY’XKAIOLIEM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YeOBEKa U
oO1iecTsa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W penieHuu MpodiieM
COXpPAaHEHUS ITPUPOJTHOTO PABHOBECHS;

yOSXKAEHHOCTh B 3HAYMMOCTU OMOJIOTMH I COBPEMEHHOMN LMBHIN3ALINU:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3/JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTh PECypCHble  MpOOJIEMbl  pa3BUTHUS
YeJIOBEYeCTBAa, MOKMCKA MyTeil BBIXOJAa U3 II100ANbHBIX SKOJIOTMYECKUX MPOOIeM U
oOecrieueHHss  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPalMOHAIBLHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIyYEHUH OWOJIIOTMYECKUX 3HAHUM B IENsX
NOBBIIIEHUS] O0WIell  KyJbTYpbl, €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH OOydYarommuxcs, GopMupyemoi
IpU U3y4eHUH OUOJIOTHH;

NOHUMAaHUE CYLIHOCTH METOOB MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHbIX
HayKax, CIIOCOOHOCTH HCIIONb30BaTh TMOJydyaeMble 3HAHUS I aHaiu3a u
0OBACHEHHMSI ABJICHUM OKPY>KAIOIIETO MUpa U MPOUCXOIAIIUX B HEM M3MEHEHUH,



YMCHHC ACJIaTh 00OCHOBAHHBIC 3aKJIIOYCHHUS HAa OCHOBE HaY4YHBIX q)aKTOB 141
HMCHOIIUXCA JaHHBIX C IEJIbIO IMOJIYUYCHHA TOCTOBCPHBIX BHIBOAOB,

CIIOCOOHOCTH CAMOCTOATENBHO MCIIOJIB30BATh OUOJIOTUYECKUAE 3HAHUSA IS
perieHus Ipo0JIeM B pealbHbIX KU3HCHHBIX CUTYAIIHSIX;

OCO3HAaHHUC IICHHOCTH HaquOﬁ ACATCIIbHOCTH, TOTOBHOCTL OCYIICCTBJIATDH
IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTh MHANBUYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh W  CHOCOOHOCTh K  HEMpPEpPHIBHOMY OOpa3OBaHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUI MO OMOJOTMM B
COOTBETCTBUU C KU3HEHHBIMU ITOTPEOHOCTSAMHU.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOSHUSI yueOHOro mpeaMmeTa «bruomorus
BKJIFOYAIOT: 3HA4YUMbIe i1 (OPMHPOBAHUS MHUPOBO33PEHUS O0YyUYaAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCIUPUKY METOIOB TO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SIBJICHUE, MPOIIECC,
cUCTeMa, HAay4HbIH (haKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeI0BaHKe, HAOII0ICHNEe, U3MEPEHNE, SKCTIEPUMEHT U IPYTHE); YHUBEPCATbHBIC
y4ueOHbIe JelcTBUS (MMO3HABaTeIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecneyuBaronue GopMupoBaHue PyHKIIMOHAIBHON IPaMOTHOCTH U COIMAILHON
KOMIIETEHIIMM ~ OOY4YaroIIMXCs; CHOCOOHOCTh  OOYyYalOIMXCS  HCIOJIb30BaTh
OCBOCHHBIC MEXKIMCIUTLIMHAPHBIC, MUPOBO33PCHUCCKIE 3HAHNS U YHUBEPCAIbHBIC
y4eOHbIC IEUCTBUS B O3HABATEILHON U COIIMATIBLHOMN MTPaKTUKE.

B pe3ynbrare n3ydenusi OMOI0THN Ha YPOBHE CPEAHETO 00111eT0 00pa30BaHMUs
y obOywaromerocs OyayT chOpMHpPOBAaHBI TIO3HABATEILHBIE YHUBEPCAIbHBIC
ydeOHbIC JIEHCTBUSA, KOMMYHHKATHBHBIC YHUBEpCAJIbHBIC Y4YeOHBIC ICHCTBHS,
PETYJIATUBHBIC YHUBEPCATIbHBIC YUCOHBIC ICHCTBHSI, COBMECTHAS IEATCILHOCTb.

MeranpeaMeTHble pe3yiabTaThl OCBOEHUS MPOTrpaMMbl CPEIHEro OOIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OsJagenue YHUBEPCAJIbHbIMHU Y4eOHbIMU MO3HABATEJIbLHBIMMU
NeHCTBUAMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO  (DOpPMYJIHpOBaTh W AKTyalIM3UpOBaTh  MpoOJeMmy,
paccMaTrpuBaTh €€ BCECTOPOHHE;



UCTIONB30BaTh MPU OCBOCHUM 3HAHWKA MPHEMBI JIOTUYECKOTO MBIILICHUS
(amaym3a, CHHTE3a, CpaBHEHMS, Kilaccu(UKaIuu, 0000IIeH S ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMH TTOHSATUSIMH );

ONpCACIIATE LCJIN ACATCIbHOCTHU, 3alaBass MMapaMCETpbl M KPUTCPpUHU HX
AOCTHXKCHHA, COOTHOCUTD PE3YJILTATHI ACATCIbHOCTH C ITIOCTABJIICHHBIMHA LCIISAMU;

MCIIOJTH30BaTh OMOJIOTMYECKUE TTOHATHUS 711 OOBSICHEHUS (DAKTOB U SIBJICHUIMA
YKWBOW MPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyXIeHUsI (MHAYKTUBHBIE, IEAYKTHUBHBIE, IO
aHAJIOTUM), BBIABISTh 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHATh  CXEMHO-MOJEINBHBIE  CpPEACTBA [ NPEACTAaBICHUSA
CYILLIECTBEHHBIX CBS3€il M OTHOLICHUM B M3y4YaeMbIX OMOJOTHYECKHX OOBEKTaxX, a
TaKKe MPOTUBOPEUNI PA3HOTO POJIa, BHISIBICHHBIX B PA3IMYHBIX HHPOPMALIMOHHBIX
VUCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUs MPOOJEMbl ¢ YyYETOM aHAIM3a MUMEIOLIUXCS
MaTepHalbHBIX U HEMAaTepUAIIbHBIX PECYPCOB;

BHOCHUTB KOPPCKTHBLI B ACATCIbHOCTD, OLCHUBATb COOTBCTCTBUC
pE3yJIbTaTOB LECJIAM, OICHNBAThL PUCKHU HOCJ'ICI[CTBI/Iﬁ ACATCIBHOCTH,

KOOPpAMHHUPOBATL MU BBIIIOJHATDH pa60Ty B YCIOBHAX  PCaJIbHOTO,
BHUPTYAJIBHOI'O U KOM6I/IHI/Ip0BaHHOFO BSaHMOHeﬁCTBHH;

pPa3BUBATh KPEATUBHOE MBINLICHNE TP PEIICHUH )KU3HEHHBIX MPOOIIEM.
2) 0a3oBbIe MCCIIeI0BATEIbCKHE A1eiiCTBUA:

BJIa/IETh HABBIKAMH YYEOHO-UCCIEA0BATEIHCKON U TPOEKTHOM A TEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY MTOMCKY METO/IOB PEIlICHUs MPAKTUUECKUX 3a7a4, IPUMEHEHUIO
pa3IMYHBIX METOOB MO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BHJBI JESITEIBHOCTU MO TMOJYYEHUIO HOBOTO
3HaHUS, €ro MHTEpIpEeTaluy, NPeoO0pa3oBaHUI0O M NPUMEHEHUIO B Yy4eOHBIX
CUTYaIUsX, B TOM YHCIIE IIPU CO3aHUH YYEOHBIX U COLIUATIBHBIX TPOEKTOB;

(GbopMUpOBaTh HAYYHBIN THI MBILIUICHUS, BIaJI€Th HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU ITOHATHSIMU U METOJAMU;



CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3alayd B 00pa30BaTEIbHOM
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

BBIABJISITh MPUYUHHO-CIIEJCTBEHHBIE CBSI3U M aAKTyaJIU3UpOBaTh 3ajauvy,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHaJIM3UPOBaTh MOJYYEHHbIE B XOJE pEIICHUS 3a7a4d pe3yJIbTaThl,
KPUTHYECKU OILIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIOBUSX;

AaBaTb OICHKY HOBBIM CUTyallUsAM, OLICHHUBATDh HpPIO6pCTéHHBII>i OIIBIT,

OCYIIECTBIISTh IICJICHANPABICHHBIN MOUCK TEPEHOCAa CPEICTB U CIOCOOOB
NeHCTBUS B MPO(HECCHOHATBHYIO CPEIY;

YMETh MCPECHOCUTL 3HAHWA B IIO3HABATCIIbHYIO W IMPAKTHYCCKYIO o0nacTu
KHU3HCACATCIIbHOCTU,

YMCTb HHTCTPUPOBATH 3HAHUWA N3 PA3HBIX y‘-Ie6HBIX MMpCAMCTOB;

BbIABHUI'aTb HOBLIC WJICU, NIPCAJIAraTb OPUTMHAJIBHBIC MOAXOJAbI U PCIICHUS,
CTaBHUTb HpO6HeMBI " 3a/1a4M, AOITYCKAaroIMe aJIbTCPHATHBHBIC PCIHICHU.

3) paboTa ¢ unopmanueii:

OpPUEHTHPOBATHCS B PA3IMUHBIX HICTOYHUKAX HH(POpMAIUH (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIIOBapsiX U
CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax AaHHBIX, B MHTepHeTe), aHaIM3upoBaTh
MH(POPMAILIMIO Pa3IMYHBIX BUJOB U (POPM IIPENCTABICHMS], KDUTUUECKH OLIEHUBATH
€€ TOCTOBEPHOCTh U HEITPOTHUBOPEYUBOCT;

(bopMyITUPOBaTh 3aMPOCHl U MPUMEHSTH PA3IUYHBIE METOMABI MPU MTOUCKE U
otbope Ouosiormueckoil nHpOpMaIUK, HEOOXOTUMOM JIJIsi BHIMIOJHEHUS YUeOHBIX
3ajay;

HpI/IO6pCTaTB OIIBIT HCIIOJIB30BAHUA I/IH(i)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIX
TGXHOHOFHﬁ, COBCPUICHCTBOBATD KYJIbTYPY aKTHBHOI'O MCIIOJb30BaHUS Pa3JIMYHbIX
ITOMCKOBBIX CUCTECM,

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMYy  TpEACTaBICHUS
ouonoruueckoi nudopmanmu (Cxemsl, rpapuKu, TMarpaMMbl, TAOJIUIIbI, PUCYHKH U

JpyTOE);

UCIOJIb30BaTh HAy4YHBIM $3BIK B KadyecTBE CpEACTBa Npu padbore cC
OvoNornyeckom HHPOpMALMEH: MPUMEHATh XUMHYECKue, (Quanueckue u



MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPEoOpa3oBBIBATh  3HAKOBO-CUMBOJMYECKHE  CPEJCTBA
HarJIsAHOCTH;

BJaJ€Th  HAaBbIKAMM  pAcCloO3HABaHMS W 3alUThl  MHGOpPMAIINH,
nH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBjajieHUe YHMBEPCAJbLHBIME KOMMYHUKATHBHBIMHY JeHCTBUSIMMU:
1) oO61ienme:

OCYILIECTBIISATh KOMMYHHUKAIIMHU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTE WJIM JUCKYCCHM IO CYIECTBY O0OCYX/1aeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CY)KJAEHUS OTHOCHTEJIBHO BBIIIOJHEHHS MPEIIaraeMou
3aJlayy, YYUTHIBaTh UHTEPECHl U COTJIACOBAHHOCTH MO3MIMI JPYTUX YYaCTHUKOB
JMajora WA JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpPENCTBAa OOLICHUS, MMOHUMATh 3HAYEHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMHU OOILEHHUS M B3aMMOJCHCTBHSI, TOHUMATh
HAMEPEHUS JPYTUX JIOJEH, IPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOpPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKEHHUS,;

paBBépHYTO M JJOTMYHO H3JlaraTb CBOIO TOYKY 3pCHHA C HCIIOJIB30BAHHEM
A3BIKOBBIX CPCACTB.

2) cOBMeCTHAas 1eITeJIbHOCTD:

MOHUMATh W UCTOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBHIYAIbHOM
paboThI MPH PEIICHUH OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYIIOBBIX (POPM B3aUMOICHCTBUS IIPH PEIICHNN YUeOHOH 3a1a4u;

BBHIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUU C Y4ETOM OOIINX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOr0 WICHA KOJIJIEKTUBA,;

NpUHUMATh 1€MW COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JIEMCTBUS MO €€ NOCTMIKEHUIO: COCTABJIATh IUIAH JICUCTBUU,
pacrpenensaTh poJii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paboOTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa W Ka)XJAOr0 y4YaCTHHKAa KOMAHIbl B
00wt pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;



npempjiaratb HOBBIC IIPOCKTbI, OLCHHUBATHL HWACH C IIO3MIMUWHK HOBHU3HELIL,
OPUTUHAJIBHOCTH, HpaKTquCKOﬁ 3HAa4YUMOCTH,

OCYIICCTBJIATL IIOBUTUBHOC CTPATCTHYCCKOC TIOBCACHHUC B PA3JIMYHBIX
CUTyalusAXx, MPOABIIATE TBOPUCCTBO U B006pa}K€HI/I€, OBITH NHHUIIWUAaTUBHBIM.

OgiageHne YHHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eCTBUAMM:
1) camoopranuszanus:

WCIIOIL30BaTh OMOJIOTHYECKUE 3HAHUS JJIs1  BBIABJIICHHA HpO6HCM n Hux
PCUICHUSA B )KUBHCHHLBIX U y‘le6HBIX CUTyalMsaX;

BBHIOMPATh HAa OCHOBE OHOJIOTMYECKUX 3HAHUW IICJICBBIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBUSIX M MOCTYINKAax MO OTHOILICHHUIO K JKHUBOHU MPHUPOJE,
CBOEMY 37J0POBBIO U 3I0POBBIO OKPYKAIOIIMX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIBHYIO JESITEIbHOCTD, BBIABISTD
po0JeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTAaBJSITh IUIAH PEIICHUS TPOOJIeMBI C  YIETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYalLUsIM;
paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

Jie1aTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHue;

OLICHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBAaTh (DOPMUPOBAHUIO U TPOSBICHUIO [IUPOKON SPyAMIIMH B
pa3HbIX 00JacTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOM 0Opa30BATENbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

AaBaTb OLOCHKY HOBBIM CHUTYyallMAM, BHOCHUTb KOPPCKTHUBBI B ACATCIBbHOCTD,
OLOCHUBATH COOTBETCTBHUEC PE3YJILTATOB LICIISAM,

BJIQ/JIETh HaBBIKAMHU  [IO3HABATEIbHOW  pe(pJIeKCHU KaK  OCO3HaHUSA
COBEpIIAEMBIX JCHUCTBHUM M MBICIUTEIBHBIX INPOLIECCOB, HX PE3yJIbTATOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI peICKCUH IS OLEHKHU CHUTYyallluH, BhIOOpa
BEPHOI'O PEILLICHHS;



yMEeTh OIICHUBAaTh PUCKHM M CBOEBPEMEHHO IPUHUMATh PEIICHHUS IO HX
CHIDKEHUIO;

IIPUHAMATh MOTHBBI M aApPryMEHTBl JAPYIMX [PU aAHAIU3E PE3YJbTATOB
NEATEIIbHOCTH;

3) npuHATHE Ce0H U APYTrHUX:
MPUHUMATH ce0s1, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

IIPUHUMATb MOTHUBLI W apryMCHTBI JAPYIrHX IIpWM aHAJIW3€C PpCE3YyJbTAaTOB
JACATCIBHOCTH,

MIPU3HABATh CBOE MPABO U NPABO JPYTUX HA OLINOKHU;
pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH IPYrOro YeJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ysbTaThl OCBOCHUS COACP)KAHHUS YYEOHOTO TMpeaMeTa
«buonorus» ©Ha yrayOn€HHOM ypOBHE OpPHEHTHUPOBAaHBI Ha oOOecredeHne
npoduapHOro  o0yueHus:  oOydaronuxcss — Owosorud. OHM  BKJIIOYAIOT:
crierududeckue s OMOJIOTHN HAay4YHbIE 3HAHUSI, YMEHUS i CTIOCOOBI IEHCTBUIA 110
OCBOCHHIO, HHTEPIIPETAIIMU W MPEoOpPa30BaHUIO 3HAHUM, BHUJBI JEITEIBHOCTH TI0
MOJIYYCHUIO HOBBIX 3HAHUW W MX MPUMEHEHUIO B PA3IMYHBIX YUCOHBIX, a TAKXKE B
peaNbHBIX KXU3HEHHBIX CUTyarusX. [IpenMeTHbie pe3ynbTaThl MPECTABICHBI 10
roJiaM U3y4eHUsl.

[IpeameTHbIe pe3yabTaThl OCBOEHHUS yueOHOro npeamera «buonorus» B 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOPMHUPOBAHHOCTh 3HAHUH O MECTE€ W POJIM OWOJOTHM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpPa, B
MO3HAHWW  3aKOHOB  TPUPOJBI M  PEHICHWH TMPOoOJEM  PAIlMOHAILHOTO
PUPOIOTIOIH30BAHUS, O BKJIAJI€ POCCUICKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH,

BJaJICHUE CHUCTEMOM OWOJOTrMYECKUX 3HAHMM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIATalONIMe OHOJOTHYECKHEe TEPMHHBI M TIOHATUS (PKU3HB, KIIETKA,
OpraHu3M, MeETadO0Ju3M, TOMEOCTa3, CAMOPErYJSLHUsA, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYUBOCTb, POCT U pPa3BUTHUE), OUOJIOTMYECKUE TEOpUHU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnencrBeHHocth T. Moprana), yuenus (H. M. BaBunoBa — o neHrtpax
MHOT000pa3usl U MPOUCXOXKACHUSI KYJIbTYPHBIX pacTEHHIT), 3aKOHBI (€AMHO00pa3us



MIOTOMKOB TI€PBOTO TOKOJICHUS, PACHICIJICHUSI, YUCTOThl TaMET, HE3aBUCUMOIO
HacienoBanuss [. MeHgenda, TrOMOJOrMYECKUX pPSAOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiosa), mpuHIMUIBI (KOMIIJIEMEHTAPHOCTH);

BJaJICHWE OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHMsI, HCIIONB3YyEeMbIX B
OMOJIOTMUECKUX HCCICIOBAHUSAX JKHBBIX OOBEKTOB (OMHCAHHWE, W3MEPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHUE BBIJIEIAThH CYIIECTBEHHBIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJIHOKJIETOYHBIX W MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM YHCIIC
OaxTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB PACTEHUM, >KMBOTHBIX, YEJIOBEKA, IPOLECCOB KUZHEIACATEIbHOCTH,
MPOTEKAIONTUX B OPraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKHUX
MPOIIECCOB: OOMEHa BemlecTB (MeTaboau3M), MPEeBpAIICHUsI SHEPIUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTpoHOrO TUIIOB MUTAHMS, (POTOCHHTE3A U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOTeHe3a, dMOpHUOreHe3a, MOCTAIMOPUOHAIBLHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  HWHIWBUIYabHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOTeHE3a),
B3aMMOJICHCTBHSI T€HOB, T€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE yCTaHABIMBATh B3aMMOCBSI3M MEXKIY OPTaHOWIAMHU KJIETKH U UX
GyHKIMSIME, CTPOCHHEM KIIETOK pa3HbIX TKaHEH W WX (QYHKIUSAMHU, MEXKTY
opraHaMd W CHCTEMaMH OpPTraHOB y pACTEHUM, KUBOTHBIX M YEIOBEKA M HX
GyHKIUSIMH, MEXKIYy CHCTEMaMH OPTraHOB M WX (QYHKIUAMH, MEXAY dTaramMu
oOMeHa BEIECTB, ATallaMU KJIETOYHOTO ITUKJIa U KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
ATaraMu 3MOPUOHAIILHOTO Pa3BUTHSI, TEHOTUIIOM U (PeHOTHNOM, (PEHOTHUIIOM U
dhaxkTopamMu cpeibl 0OUTaHUS;

YMEHUE BBISBJIATH OTIIMYUTEIBHBIC NPU3HAKYU KUBBIX CUCTEM, B TOM YHUCIIE
pacTeHUM, )KUBOTHBIX U YEJIOBEKA;

YMEHUE HCIOJb30BaTh COOTBETCTBYIOIIME apryMEHThI, OHOJOTHMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY IS JOKA3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIII;

YMCHUC pCIaTh OHoJIOTMYECKHe 3aa49, BbIABJIATH IPHYUHHO-CICACTBCHHBIC
CBs3U MCIKAY UCCIICAYCMbIMHU OMOJIOrNYECKUMH mpouccCaMu 1 ABJICHUAMMU, JCIIAThb
BBIBOABI U IIPOTHO3bI HA OCHOBAHUU IMOJIYYCHHBIX PC3YJIbTATOB,

YMEHHE BBHITIONHATH JAOOpaTOpHBIE M TMPaKTUYECKHEe pabOThI, COONIOAATH
MpaBUJia Mpu padboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PY/I0BAHUEM;

YMEHUE BBIIBUTaThb THUIOTE3bI, MPOBEPSATh WX OSKCIEPUMEHTAIBHBIMU
cpenctBamu, GOpPMyIUPYS IIedb HUCCICIOBAHMS, AHAIM3UPOBATH IOJYYCHHBIC
pEe3yJIbTAThI U JETATh BHIBOJBI;



yMEHHE Yy4acTBOBaTh B y4eOHO-HCCIIENOBATEeIbCKOW padoTe Mo OHoiorum,
9KOJIOTUM U METUIMHE, MPOBOJMMOI Ha 0a3e MIKOJIBHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEJICTABIATh  MOJYYEHHBIE  pEe3yNbTaThl Ha  YYEHHYECKHX
KOH(pEpEeHLIUSAX;

YMEHHUC OLCHUBATL IJTHYCCKUC ACIICKThI COBPCMCHHBIX HUCCIICIOBAHUN B
0071aCcTH OMOJIOTHH U MCIUITNHBI (KHOHI/IpOBaHI/Ie, HCKYCCTBCHHOC OIIJIOA0OTBOPCHHC,
HarpaBJICHHOC U3MCHCHHUEC I'CHOMA U CO3JaHUC TPAHCI'CHHBIX OpFaHI/ISMOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BbIOOp Oyaylieil mpodeccuoHaIbHOU
JESITEIIbHOCTH B 00JIACTU OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUILEBON MPOMBIIUICHHOCTH, YIIIyOJIsATh MMO3HABATEIbHBIN
MHTEpeC, HallPaBJICHHbIN Ha OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
IPOAODKEHHE OMOJIOTMYECKOr0 00pa3oBaHHsA B  OpPraHU3alUsAX CPEIHEro
npo¢eCCUOHAIBHOTO U BBICIIIETO 00pa30oBaHMUs.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO mpenmera «buonorus» B 11
Kacce NOJDKHBI OTPAXKaTh:

c(hOPMHUPOBAHHOCTh 3HAHUH O MECTE€ W POJIM OWOJIOTHM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYy4YHOU
KapTUHbI MHpA, B IO3HAHMM 3aKOHOB MPHUPOJbl U PEUICHUH 3SKOJOTUYECKHX
npoOjeM 4YeloBeuecTBa, a TakKe B PEUICHUU BOIMPOCOB PAIMOHAIBHOIO
IPUPOAOTIOIH30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
0O0I1IeCTBY, YEJIOBEKY, O BKJIaJIE POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

yMEHHE BIAJECTh CUCTEMOW OMOJOTMYECKHUX 3HAHHM, KOTOpas BKJIIOYAET
ompezeNieHusT W TMOHHUMAaHHME CYIIHOCTH OCHOBOIMOJAralmmux OHOJOTHYECKUX
TEPMUHOB M TOHATHUH (BHWJ, dKOocHUcTeMa, Ouocdepa), OHMOIOrHYECKHE TEOPUH
(aBomroniionHas teopus Y. JlapBuHa, CHHTETUYECKAsl TEOPUS HBOJIIOIUH), YUEHUS
(A. H. CeBepiioBa — 0 myTsaX U HampaBieHUsAX sBoitonnu, B.M. BepHajackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apoasimeBoro cxoiactsa K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
AKOJIOTUYECKOM NHUpPaMHIbl 3HEPruu), runotesbl (runore3a «mupa PHK» V.
['unbepra);

yMEHHE  BIAJeTh  OCHOBHBIMH  METOJAMH  HAY4YHOTO  TIO3HAHWUS,
WCITOJIb3yEMBbIMHA B OMOJIOTUYECKUX UCCIICIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOI0JICHUE, SKCIIEPUMEHT), CIOoco0aMu BBISBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIICISTh CYIIECTBEHHBIE NPU3HAKU: BHIOB, OHOTEOIEHO30B,
KOCHCTEM M Ouocdepbl, CTAOMIU3UPYIOLIEro, IBMXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOPA, aJTONMATPUUECKOT0 U CUMIATPHYECKOTO BUA000pa30BaHus,
BIMSIHUASL ~ JBIDKYIIUX ~ CWJI  DBOJIONMH  HAa  TeHO(OHA  MOIYJIAIUH,



HpI/ICHOCO6HCHHOCTI/I OpraHU3MOB K CpEIeC 06I/ITaHI/I}I, qepeCa0BaHUA HaHpaBJIeHI/Iﬁ
9BOJIIOUH, KPYTrOBOPOTa BCIICCTB U ITIOTOKA DHCPTHUU B 9KOCHUCTEMAX

YMCHHC YCTAHABJIMBATHL B3dUMOCBA3UM MCKAY MMPOUCCCAMH 3BOJIIOINU,
ABHXKYIIMMH CHJIaMHU AHTPOIIOICHE3d4, KOMIIOHCHTAMH Pa3JIMYHBIX 3KOCHUCTCM U
HpI/ICHOCO6J'ICHI/IHMI/I K HUM OPraHru3MoOB;

YMEHHE  BBISBISATH  OTJIUYHUTENIbHBIE  TMPU3HAKA  KUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHWs, aOMOTHYECKUX U OMOTUYECKHX
KOMITOHEHTOB  9KOCHCTEM, B3aMMOCBS3€M OpPraHU3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOECU MECTHOCTH;

YMEHUE HCIOJb30BaTh COOTBETCTBYIOIIME apryMEHThI, OHOJOTHMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY IS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB U Cpe/ibl OOUTaHMsl, €JUHCTBA
YEeJIOBEUECKUX pac, HEOOXOJMMOCTH COXPaHEHUs MHOrooOpasus BUIOB U
HKOCHUCTEM KaK YCIIOBHS COCYIIIECTBOBAHUS IPUPOJIbI U UEJIOBEUECTBA;

YMCHUC pCIaTh OHOJIOTHYECKHE 3aa49, BbIABJIATH IPUYUHHO-CIICACTBCHHBIC
CBS3U MCIKAY UCCIICAYCMbIMHU OMOJIOrNYECKUMH ImpouccCaMu 1 ABJICHUAMMU, JCIIAThb
BBIBOAbI U IIPOIHO3bI HA OCHOBAHHWHU IMOJYYCHHBIX PC3YJIbTATOB,

yMEHUE BBINOJHATH JIA0OpPATOpHBIE M IMpaKTHYECKUe pabdoThl, COOMIONATH
npaBuiia npu padoTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYA0BaHUEM;

YMCHHC BbIIBHUI'aTb THIIOTC3bI, IPOBECPATH HNX OSKCICPHUMCHTAJIbHBIMU
CpeacTBaMu, q)OpMYJII/Ipy}I oejib HCCIICOAOBAHUA, AHAJIMU3UPOBATH IIOJTYUYCHHBIC
PE3yJabTaThl U JACJIaTh BBIBOJKI;

YMEHHE y4acTBOBaTh B y4E€OHO-HCCIIEIOBATENHCKON paboTe mo Ouosoruwm,
9KOJIOTMA W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAY4YHBIX OOIIECTB, H
nyOJMYHO  TPEICTABIATH  TOJYYSHHBIC  pEe3ysbTaThl HAa  YYECHHUYECKHX
KOH(pEpEeHLIUSAX;

YMEHHE OIICHUBATh TUTIOTE3bl M TEOPHH O MPOUCXOKICHUH KU3HH, YEITOBEKa
U YEJIOBEUECKUX pac, O MPUYHMHAX, MOCIEACTBUSAX U CHOCO0AaX MpeoTBpAIICHUS
rJ100aabHbIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BbIOOp Oyayieil mpodeccuoHaIbHOU
JESITEIbHOCTH B 00J7acTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIB30BAHUS, MEUIIUHBI,
OMOTEXHOJIOTUH, TICHUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO34iCTBA, MHILEBOMN
IPOMBIIIJICHHOCTH, YTJIyOJIATh TMO3HABATEIbHBIA HMHTEpPEC, HAmNpaBiICHHBIA Ha
OCO3HAaHHBIM  BBHIOOP  COOTBETCTBYIONIIEH  Tpodeccuu W IPOJOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHMU3ALMIX CPEAHEro MPoPeCCUOHATBHOTO U
BBICIIIET0 00Opa3oBaHusI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HanmeHoBaHMe pa3jeioB U TeM

Koan4yecTBo 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne /m NPOrpaMMblI Bcero Korrpoasabie HpakTueckue o0pa3oBaTejbHbIE pecypchl
padoThl padoThl

1 buonorus kak Hayka 1

2 JKuBbIE CUCTEMBI U KX U3YUYECHUE 2

3 buonorust knetku 2 0.5

4 XuMHYeCKask OpraHu3alus KIEeTKH 10 1

5 Crtpoenne U GyHKLIUHU KIETKU 8 2

6 OOMeH BeliecTB W TPEBpaICHHE JHEPTHH B 9 1
KJIETKE

7 H“aCJ'IeI[CTBeHHaH uH(boOpMaIus U peanusarus 9 0.5
e€ B KJIIETKE

8 JKU3HEeHHEBIN UK KIETKHA 6 1

9 Ctpoenue u GyHKIIUHA OPTaHU3MOB 17 1.5

10 Pa3zMmHOKEHUE U pa3BUTHE OPraHU3MOB 8 1.5

1 'enetnka — Hayka O HaCJIEICTBEHHOCTU H ) 0.5
W3MEHYMBOCTH OPraHU3MOB

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1

13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6 1

14 ['eneTuka yenoseka 3 0.5

15 Cenekuusi OpraHu3MOB 4 1

16 buoTtexHonorus u cuHTeTHYECKas OMOJIOTHUS 4

17 Pe3epBHOE Bpems 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 13




11 KIIACC

HanmeHoBaHMe pa3jeioB U TeM

KoanuecTBO 4acoB

DJIeKTpOHHbIe (HH(ppoBbIE)

Ne n/n NPOrpaMMblI Bcero Korrpoasabie HpakTudeckue o0pa3oBaTejbHbIE pecypchl
padoThl padoThl
1 3apokJeHHe U pa3BUTUE DSBOJIOIMOHHBIX 4
MPEJCTaBICHUN B OMOJIOTUI
2 MukposBoitonus U €€ pe3yabTaThl 14 2
3 Makpo3BoJTIOLIHS U €€ Pe3yIbTaThl 6
4 [IpoucxoxaeHue U pa3BUTHE )KM3HU Ha 3emie | 15 1.5
5 [IpoucxoxkaeHre 4ea0BeKa — aHTPOIOTeHE3 10 1
DKOJIOTUST — HayKa O B3aUMOOTHOILIEHUSX
6 OpPraHU3MOB M HAJOPraHU3MEHHBIX CUCTEM C 3 0.5
OKpY>Karolleu cpenou
7 Opranu3Mebl U cpeqia OOUTaHMs 9 1.5
8 DKoJ0rus BUAOB U NOIMYJISILUNA 9 0.5
9 OKomoruss  COOOIIECTB. DKOJIOrn4ecKue 12 0.5
CUCTEMBbI
10 buocdepa — rmobanbHas 3KocucTeMa 6
11 UenoBek 1 OKpysKarolas cpenia 6
12 Pe3epBHOE Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 0 7.5




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTtpoabHubie
padoThbI

IIpakTHYeckue

padoThbI

Jlara
HU3YyYeHH

DJIeKTPOHHbIe U (pPOBbIE
o0pa3oBaTe/IbHbIE PecypChl

—

buosorus kak KOMIUIEKCHas HayKa U KaK 4acTh
COBPEMEHHOT0 00IIIecTBa

JKuBBIEe cCTEMBI M MX CBOMCTBA

YPOBHeBaﬂ opraHu3anus )XKUBbIX CUCTEM

B~ (W

Hcropuss OTKpBITUS M HU3Yy4EHUS KIETKU.
Kinerounas Teopus

Meroasl  MOJIEKYJSIPHOM M KIETOYHOH
ouonornn. [IpakTrueckas pabdorta «l3ydeHwue
METO/IOB KJIETOYHOU Oononoruu
(xpomatorpadwus, anexTpodopes,
g depeHImaIbLHoe HEHTPU(PYTUpPOBAHUE,
[TLIP)»

0.5

XUMHWYECKHUH COCTAB KIIETKHU

MuHepanbpHBIE ~ BEHIECTBAa  KJIETKH,  HMX
Ouosornyeckas poib

OpraHuyecKre BEIIeCTBA KICTKH — OCJIKH.
JlaboparopHas paborta «OOHapyxkeHHEe OETKOB
C MOMOIIHIO KAYECTBEHHBIX PEAKIIU»

0.5

CaoiicTBa, Knaccupukaius u GyHKIIU OITKOB

10

OpFaHI/ILIeCKI/Ie BCIICCTBA KJIICTKHU — YIJICBOAGI

11

OpFaHI/ILIeCKI/Ie BCIICCTBA KJIICTKU — JIMIIUIbI

12

Hykneunoseie kucnotel. JHK wu PHK.
JlaboparopHas pabora «MccnenoBanue
HYKJICUHOBBIX KHCJIOT, BBIJICJICHHBIX U3 KJIETOK
pa3IMYHBIX OPTAHH3MOB)

0.5




Crpoenne u  ¢ynkmguun  ATD. [pyrue

13 nykieosuarpudocdarsl (HTD)

14 CexBenupoBanne J[HK. Mertonbl TreHOMUKH,
TPAHCKPUIITOMUKHU, TPOTCOMUKH

15 MeToapl CTpYKTypHOI OHOJIOTUH

16 Tunsl kietok. [IpokapuoTnyeckas KieTka
Crpoenue JYKapPHUOTHIECKON KIICTKHU.

17 [Ipaktnueckass pabora «l3ydyeHue CBOWCTB 0.5
KJICTOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN annapar KIeTKU
OnHoMeMOpaHHbIE OpraHouIbI KJICTKH.

19 [Ipaktuyeckas pabora «V3ydeHue NBHKEHUS 0.5
[UTOIJIa3MbI B PACTUTENBbHBIX KIETKAX)

[ToryaBTOHOMHBIE OpTraHOUIbI KJIETKU:

20 MUTOXOHJIpUH,  IacTuabl.  JlabopaTopHas 0.5
pabora  «lMccnemoBanme — IasMoiu3za M ’
JIETUIa3MOJIN3a B PACTUTEIHHBIX KIETKAX)

21 HememOpanHbIe OpraHoOU/ bl KJIETKH

22 Ctpoenue u GHyHKIUH siipa
CpaBHUTENBHAS  XapaKTEPUCTUKAa  KIETOK

23 sykapuoT. JlaboparopHas pabora «l3ydeHue 0.5
CTPOCHHUS KJIETOK Pa3IMYHBIX OPTAaHU3MOBY
AccUMWISIIUSL U JUCCUMMIIIALUA —  JIBE
CTOpoHBl ~ MeTabonmu3Mma. Tumel  oOmeHa

24 BemecTB. JlaGopartopuas pabora «l3ydeHwue
KaTaJTUTHYECKON aKTUBHOCTH (EPMEHTOB (Ha
npUMepe aMHJIa3bl MIIM KaTanaas3bl)y
DepMeHTaTUBHBIN xXapakTep peaxkuuit
KJeToyHoro  Merabonm3ma. JlabGoparopHas

75 paborta «3yuenune (hepMeHTaTUBHOTO 0.5

PACHICIUICHUA Nepokcuaa BOOOpOaa B
PACTUTCIIBHBIX U )KUBOTHBIX KJICTKAX»




26 Benku-akTuBaTOpHI U OENKU-UHTHOUTOPBI

27 ABTOTpOGHBINH TUTT 0OMEHA BEIIECTB

28 dorocuHTE3
XeMOoCHHTE3. Jlaboparopuast pabora

29 «CpaBHeHne mporeccoB  (OTOCHHTE3a | 0.5
XEMOCHHTE32»
AHa’poOHBIE OpraHu3Mbl. Bumbl OpokeHUs.

30 JlaGopaTtopHnas pabora «CpaBHEHHUE MPOIECCOB
OpO’KEeHUS U ABIXAHUSD)
AspoOHbIe OpraHU3MBbl. OTanel

31 9HEPreTUYECKOro oOMeHa. OHeprus
MeMOpPaHHOTO TpaaueHTa NpoTOHOB. CHHTE3
AT®: Pabora nporonHoit AT®-cuHTa3bI
O06o0011eHMe U cUCTeMaTH3alHsI 3HAaHUH 110 TeMe
"OOMEH BeNIECTB M TPEBpAICHHE SHEPTUH B

32 kiaerke" / KourponbHas pabota 1o Teme
"OOMEH BENIECTB M TPEBpAIICHHE SHEPTUH B
KieTke"

33 Peakuuu MaTpu4HOro CUHTE3a

34 Tpanckpunuus — matpuusslii cuHTe3 PHK

35 Tpancnsuus u e€ 3Tamnbl

36 KoaupoBanue amuHokucnor. Poias pubocom B
OuocuHTe3e Oenka

37 Opranuzanys reHoMa y poKapuoT U 3yKapuoT

33 MonekynsipHble MEXaHU3MBbI SKCIIPECCHH T'€HOB
y 9yKapuoT
Bupycet — Hekinerounsie (GOpMBl KH3HH W

39 obnurarHeie mapa3utel. [IpakTudeckas paboTa 0.5
«Co3zianre MoJIeN BUpyca»

40 BI/Ip}ICHI)VIe 3a00JICBaHUs YEIOBEKA, KUBOTHBIX,
pacteHuit

41 HanotexHooruu B OMOJOTHH U MEIULIMHE




42

JKU3HEHHBIN UK KIETKU

43 Matpuunslii cunte3 JJHK
XpPOMOCOMBEI. JlaboparopHas pabota

44 «3yuenue XpPOMOCOM Ha TOTOBBIX 0.5
MUKpOIIpEnaparax»

45 JleneHre KIeTKU — MUTO3
Tunel knetok. KapuokwHe3 © IIUTOKUHES.
Perynsinuss  KU3HEHHOTO0  LMKJIA  KIIETOK.

46 JlaboparopHas pabota «Habmronenne Mmuto3a B 0.5
KJIETKaX KOHYMKA KOpEIlKa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
O000merne u cucremMarh3alus 3HAHWR 110
temam "HacnencrBennas wunHdopmamus u

47 peanuzanus ee B kietke", "JKuU3HEHHBIN ITUKII
kinetkn" / KourponpHas pabota mo Teme
"Peakiiuu MatpuyHOro cuHTesa"

48 OpranusM Kak eIMHOE 11eJI0e

49 Txanm pacrenuid. JlaGoparopHass paboTa 0.5
«M3yueHue TKaHENd PaCTEHUI

50 TkaHu XKUBOTHBIX M YenoBeka. JlaboparopHast 0.5
pabota «M3yueHne TKaHeH )KUBOTHBIX)
Opransl. Cuctembl opranoB. JlaGopaTopHas

51 pabora «l3ydyeHune OpraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena OpraHu3MoB

53 JIBuKeHNE OpraHu3MOB

54 [Iutanue oprauu3MoB

55 [Muranue MTO3BOHOYHBIX JKUBOTHBIX.
[TumieBapuTenbHas cucTeMa uyeaoBeka

56 JlpIxaHue opranu3MoB

57 JIpIxaHue 1mo3BOHOYHBIX dKUBOTHBIX U YEJIOBEKA

58 TpaHcnopT BELIECTB y OPraHU3MOB




KposenocHas cucrema MO3BOHOYHBIX

>9 YKUBOTHBIX U YeJIOBEKa !
60 Brienenue y opranu3sMoB 1
61 3anmTa y OpraHu3MoB 1
62 NmMmyHHas cucTeMa yeaoBeKa 1
63 PaznipaxxuMoCTh M peryssiius y OpraHu3MOB 1
64 ['ymopanbHast peryiasiuuss W OSHAOKPUHHAs 1
CUCTEMA KUBOTHBIX U YEJIOBEKA
65 DopMBbl pa3MHOKEHHSI OPraHU3MOB 1
66 [TonoBoe pa3MHOKEHUE 1
67 Meiios 1
['ametorenes. OOpa3oBaHWe ©  pa3BUTHE
63 noJoBbIX  KieTok. JlaGoparopHas pabota 1 0.5
«/3yueHue CTpOeHHs TMOJOBBIX KIJIETOK Ha
TOTOBBIX MUKPOMpPENapaTax»
69 WHouBuayanbHOE pa3BUTHE OPraHU3MOB — 1
OHTOT'€HE3
70 3aKyiagKka OpraHoB M TKaHEW W3 3apOABIIIEBBIX 1
JUCTKOB
Poct u pazButhe xuBOTHBIX. JlaGoparopHas
71 pabora «BbIsiBIeHHE TPU3HAKOB CcXoicTBa 1 0.5
3apoJIbllIei TO3BOHOYHBIX KUBOTHBIX)
PaszmHOXXeHME W pa3BUTHE  pPACTCHUM.
72 JlaGopatopHass pabora «CtpoeHue opraHoB | 0.5
Pa3MHOKEHHUS BBICIIUX PACTEHUII»
O00011EeHNEe U cCTEMATH3 AU 3HAHUI 110 TEME
73 "Crpoenne u (QyHKIMH OpraHu3moB" / 1
Kontponbnas pabora mo teme "CTpoeHue u
¢yHKIMU OpaHU3MOB"
Ucropust ctaHOBIEHUS U PA3BUTHS T€HETUKHU
74 Kak Haykd. OCHOBHbIE TOHATHUS U CHUMBOJIBI 1 0.5

renetuku. JlaboparopHas pabota «lpozoduna
KaK 00BEKT TeHETHYECKUX MCCIICJOBAHUID




3aKOHOMEPHOCTH HACJIEI0BaHUsI TPU3HAKOB.
MonorubpuaHoe ckpemuBanue. [Ipakruueckas

75 " 1 0.5
pabota Nzyuenue pe3yIbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IP030Q b
76 [{uTonmornyeckue OCHOBBI MOHOTHOPUIHOTO 1
CKpEIMBAHUS
77 AHanusupyrouiee ckpemmuBaHue. HemnomnHoe 1
JOMHHHPOBaHUE
Jurunbpunnoe ckpemuBanue. IlpakTuueckas
78 pabota «M3yuenue pe3yiabTaToB AUruopuaHoro 1 0.5
CKPEIIUBAHUS Y IPO30(PUITBD»
79 [{uTomornyeckue  OCHOBBI  AUTHOPUIHOTO 1
CKpEIMBAHUS
80 CuernieHHOe HaclieIOBaHUE MTPU3HAKOB 1
81 XpOMOCOMHasi TEOpHSI HACIEICTBEHHOCTH 1
82 ['enernka nmosna 1
83 I'enoTHI Kak 11€JI0CTHAS CHCTEMA 1
34 ['eneTnueckuii KOHTPOJIb Pa3BUTHSI PACTCHUH, 1
YKUBOTHBIX U YEJIOBEKA
]5 N3MeHyuBOCTE MPU3HAKOB. Bunnl |
U3MEHYUBOCTH
86 MoudukaoHHast U3MEHYNBOCTb 1
BapuauuoHHslil psa 1 BapUallMOHHAS KpUBas.
JlaGopaTopHas paborta «WccnenoBanue
87 3aKOHOMEPHOCTEN Moaudukanuonnoi 1 0.5
u3MeHunBocTu. [locTpoeHue BapHallIOHHOTO
pslla ¥ BapuallMOHHOW KpPUBOW»
28 I'enoTunuueckast M3MEHUMBOCTE. | |
KombOuHaTuBHast U3MEHUUBOCTD
MyTanmonHas u3MeH4YUBOCTh. [IpakTHueckas
89 pabora «Mytauuu y apo3o¢uisl (Ha rOTOBBIX 1 0.5

MHUKpOIIpenaparax )




3aKOHOMEPHOCTH MYTallMOHHOI'O  Ipolecca.

90 1
OIUreHeTHKA U SITUTCHOMUKA
O000mesrne M cuUcTeMaTh3amus II0 TeEME

91 "'eneTnka - Hayka O HACJIEACTBEHHOCTH U 1 0.5
U3MEHYMBOCTH opranu3mMoB" / KoHTposbHas ’
pabora no Teme "I 'enernka"

9 I'eneruka uenoBeka. IlpakTtmueckas pabota 1
"CocTaBJIeHHE M aHaJIU3 POJOCIOBHOM"

93 MeTtoapl METUIIMHCKON T'€HETUKH 1
3HaueHue MEIUIIMHCKON T€HETHUKU B

94 NpEeIOTBPALIEHUN M JICUCHUH TEeHETHYeCKux &1 0.5
3a00JICBaHUH YeIOBEKa
OcHoBHbIe MOHATUS cenekuuu. JlaboparopHast

95 pabora "W3ydeHue COPTOB  KyJIbTYpHBIX | 0.5
pacTeHM ¥ NOPOJ JOMALIHUX KUBOTHBIX"
Metonbt CENIEKIIMOHHOM paboThI.

96 JlaGopatopnast pabora "M3yuenme wmetomoB 1
CEJIEKIIMM pacTeHHH"

97 JlocTrKeHHs CeJIeKIIUU PaCTeHU U dKUBOTHBIX. 1
[TpakTuueckas padota "[IpuBuBKa pacTeHUN"

08 CoxpaHeHHe, HW3yYe€HHE ¢ HCIOJIb30BAHHE 1 0.5
TEHETUYECKUX PECYPCOB
buorexnonoruss kak Hayka U OTpacib

99 MPOU3BOACTBA. [IpakTnueckas pabora @ 1
"N3yuenne 00beKTOB OMOTEXHOIOTHH"

100 OCHOBHbIE  HAMpaBIIEHUS]  CUHTETUYECKHI 1
OHoJIOrun

101 XPpOMOCOMHAasI ¥ T€HHas1 HHKEHEpUs 1

102 MeauuuHcKre OHOTEXHOIOTHN 1

OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME = 102 13.5




11 KIIACC

KoaudecTBO Yacos
Ne Tema VoK K n Jara DJIeKTPOHHBbIE HU(PPOBHIE
OHTPOJILHLIE aKTHYeCKHe
n/n yp Bceero P p u3ydeHusi oOpa3oBaTebHbIE PECYPChI
padoThI padoThI
1 OodtonionHast reopusi Y. Jlapsuna 1
) JIBroKyIiMe Cuibl 3BOJIOLMM BHAOB 1o Y. |
HapBuny
3 boprba 3a cymiecTBoBaHWE, €CTECTBEHHBIH W 1
WCKYCCTBEHHBIN 0TOOD
4 @opMUPOBAHUE  CHUHTETHYECKOM  TEOPUU 1
SBOJIOLUHU
5 OTansl SBOJIIOIIMOHHOTO npouecca: 1
MHUKPOIBOJIONNS  MAKPOIBOJIOIIHS
6 [Monynsimust  —  2JIeMEHTapHass — €AUHUIIA 1
SBOJIOLUHU
3akoH reHeTudeckoro pasHosecus k. Xapau,
7 B. BaiinOepra. JlaGoparopHas  pabora 1 0.5
«BrIsBIIEHNE U3MEHYMBOCTH y 0co0eil 0THOTO '
BUIA»
8 DOneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1
9 O¢dexr ocHoBarens. DpdexT OyThUIOUHOTO 1
TOPJIBIIITKA
10 Murpauuu. N3omsamuun TOMYJISIIUAMN: 1
reorpaduyeckasi, OuoIornIecKas
11 EctecTBeHHbIll 0TOOp — HampaBIAIOIINN 1
(hakTOp IBOTIOITUHU
12 [TonoBoii oTO6OP 1
[Tpucnocob6aeHHOCTH OpraHU3MOB KaK
13 pe3ynbTar MukpodBomoiuu. JlaboparopHas 1 0.5
paborta «3yueHune apoMopdh030B " ’
WAM0AJANTAIMN Y pACTEHUHN U )KUBOTHBIX)




[Tpumepsl TpUCTOCOONIEHUNH y OpPraHU3MOB:

MOP(OJIOTHYECKHE, bu3HoIOTHYECKHE,

14 OHMOXMMUYECKHUE, ITOBEJICHUYCCKHE. 0.5
Jlaboparopnast pabora «IIpucrnocobnenus
OpPTraHHU3MOB u ux OTHOCHUTEJIbHAS
11eJIECO00PA3ZHOCTHY
Bun, €ro  KpUTepUH U  CTPYKTypa.

15 JlaGopatopnas pabota «CpaBHEHHE BHIOB IO 0.5
MOP(OJIOTHIECKOMY KPUTEPHIOY

16 CrpykTypa Buaa

17 Bunoob6pazoBanue KakK pe3yabTaT
MHUKPOIBOJIOLUHU

18 CBsi3b MUKPO?BOJIIOIIMH U 3HIEMHOJIOTUN

19 Makpo3BOTIOLIHS. ITaneouromornyeckue
METO/TbI U3YUYCHHUS IBOTFOIIUN

20 buoreorpaduueckue METOIbI U3Y4YCHHUS
SBOJIIOLIUHN
OMOPHOJIOTHYECKHE n CPaBHUTEIHHO-

21 MOp(OJIOTHUECKUE METO/bI U3y4YeHUs
DBOJIIOLIUHN
MonexkyJIsipHO-TeHETUUECKHE, ONOXUMHUYECKHE

22 U MAaTeMAaTU4YECKHE  METOJbl  HU3YyUYEHUS
DBOJIIOLIUHN

23 OO6mme 3aKOHOMEPHOCTH BOJIOIHNH

24 AnantuBHas paguauus. HepaBHOMEpPHOCTH
TEMIIOB SBOJIIOIUU

75 Hay4nbie TMmoTe3sl TPOUCX0XKICHUSI )KU3HH Ha
3emite

26 JloHay4dHbIe TIPENCTaBICHUS O 3apOXKICHUU
JKH3HU

27 OCHOBHBIE 3Tanbl HEOPTaHMYECKOW IBOJIIOIIUU

28 ['unioTressl 3apoKICHUS KUZHU




Hctopus 3emam U MeTOAbl €€ M3y4YEHUS.

29 Jlaboparopnast pabota «/3yueHue u onucanue 0.5
HCKOIIA€MbIX OCTATKOB JIPEBHUX OPTraHU3MOBY
30 HauanbHble 3Tarbl OpraHun4eckoil 3BOJIIOIUN
31 DBOJIIOLHS 3YKapUOT
OCHOBHBIE 3Tambl 3BOJIIOIUN PACTUTEIHLHOTO
3 mupa. [Ipaktudeckas pabora «UM3yuenue 0.5
0COOEHHOCTEH CTPOEGHHS PACTECHUH pPa3HbIX ’
OTJICJIOBY
33 OCHOBHBIE 3Tanbl YBOJIIOLNAN )KUBOTHOTO MUpa
DBoronus KUBOTHBIX. [IpakTudeckas pabora
34 «3yuenne 0ocoOeHHOCTEeH CTPOECHUSA 0.5
MMO3BOHOYHBIX JKHUBOTHBIX)
35 Pa3Butue xu3HM Ha 3emie MO 3pamM U
nepuojam
36 MaccoBble BBIMHpPaHUSI — OKOJOTMYECKHE
KPU3UCHI MPOIILIIOTO
37 CoBpeMEHHBIN JKOJIOTMUECKUH KPHU3UC, €ro
0COOEHHOCTH
CoBpeMeHHas cuCTeMa OpPraHu4ecKoro Mupa.
38 OcHoBHbIE CUCTEMAaTHUECKHE Ipynibl
OpPraHHU3MOB
O000meHe W cucreMarh3alus 3HAHUN 110
39 :l:eMaM "MuKpo3BOIIOLMSA U €€ pe3yibTarhl”,
MakposBomtoniuss U €€ pe3yabTarhl'/
KonTpomnpHas padora no Teme "IBomrorus"
40 AHTPOIIOJIOTHS — HAayKa O YEJIOBEKE
41 Pa3BuTue mnpencraBieHUd O MPOUCXOKIACHUU

YCJIO0BCKAa




Mecto yenmoBeka B CHCTEME OPraHMYECKOTO
mupa. JlaGopatopnas pabora «UM3yuenue

42 . 0.5
OCOOCHHOCTEH CTpPOEHHUSI CKeleTa YeIOBEKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM»

43 JIBHOKYIIIME CHIIBI aHTPOIIOTEHE3a

44 CooTHolIeHne OMOJIOTUYECKUX U COIHAIbHBIX
(akTOpPOB B aHTPOIIOTEHE3E

45 OcHOBHBIE CTaIMM AHTPOIIOTEHE3a

46 [Taneorenerrka 1 NaJieOreHOMHUKA

47 DBOJIIOLIHMS] COBPEMEHHOTO Y€JIOBEKA
UYenoseueckne packl. [Ipaktudeckas pabora

48 «3yuenne SKOJOTHIECKUX ajganTanui 0.5
YeJI0BEKay

49 MeXIUCIUTIITMHAPHBIE METOIbI aHTPOTOJIOTUU

50 3apoKI€HUE U Pa3BUTHUE FKOJIOTUHU
Meroasl skosnoruu. JlaGoparopHas pabora

51 «3yuenune METO/I0B JKOJIOTUYECKUX 0.5
HUCCIIETOBAHUI

57 3HayeHne  JKOJIOTMYSCKHX  3HAHUH  Id
YeJIoBeKa

53 Oxonorunueckue hakTopsbI
AOGuoTHveckue (hakTOpBHI. Cger KaK

54 sKosiornueckuii pakrop. Jlaboparopras padora 0.5
«BpIsIBIEHNE TIPUCTIOCOOICHUN OPTraHU3MOB K ’
BIIUSTHUIO CBETA»
AbGuotnueckue ¢akropel. TemmepaTypa Kak

55 sKosoruueckuii gpakrop. Jlaboparopnas padora 0.5
«BrIsiBIeHHE TPUCTIOCOOIEHUI OpPraHU3MOB K
BIIUSTHUIO TEMIIEPaTypbD»

56 AlGuoTtndeckue (akTopel. BrnaxxkHOCTh Kak 0.5

sKoJornyeckui hakrop. JJaboparopHas padbora




«AHaToMHYeCKHe OCOOCHHOCTH PACTCHHH H3
Pa3HbIX MECT OOUTaHUSD)

57 Cpensl 0OuTaHUsI OPTaHU3MOB 1
58 buosnornueckue puTMbl 1
59 Kuznennbie GopMbl OpraHU3MOB 1
60 buotnueckue GpakTops 1
61 3HaueHne OMOTUYECKUX B3aUMOIEUCTBUN I 1
CYIIIECTBOBAHMSI OPTAaHU3MOB B cpejie OOUTaHUs
62 DKOJIOTUYECKHE XapaKTEPUCTUKHU TTOMYJISIIIUA 1
OcHoBHbIE MOKa3aTeNu MOMYJISINH:
63 YUCJICHHOCTb, IUJIOTHOCTh, BO3pacTHass u 1
M0JIOBAsi CTPYKTypa
OcHoBHBIE MOKa3aTeNn MOMYJISINH:
64 pOKIOaeMoCTb,  IPUPOCT, TeMmo  pocTa, 1
CMEpPTHOCTb, MUTPALIUU
65 DKoJIorhY€ecKas CTPYKTypa MOMyJISLHI 1
66 JlnHamMuKa nonyJisiiiuy U €€ peryJsius 1
67 KpuBbsie pocrta YHCIEHHOCTH MOMYJISLUU. 1
KpuBbie BoKUBaHUS
Dkonornyeckass Huma Buaa. JlaboparopHas
68 pabora «Ilpucrnocobnenust cemsiH pacteHuii k| 1 0.5
pacceseHuIo»
69 Bun xak cucrema nonysisiui 1
70 3aKOHOMEPHOCTH TOBEICHUST M MUTpalui 1
JKUBOTHBIX
71 Coo0r111ecTBO OpraHu3MOB — OHOIICHO3 1
72 DKocucTema Kak OTKpbITasi cucTeMa 1
73 KpyroBopoT BemectB M NOTOK SHEPruud B 1
9KOCUCTEME
74 OcHOBHbBIE TOKA3aTENN HIKOCUCTEMBI 1
75 DKOJIOTHUECKUE TUPaMUJIbI 1




76 H3MeHeHHst cOOOIIECTB — CYKILIECCHH

77 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U
PEK. DKOCUCTEMBI MOPEN U OKEaHOB

73 [Ipupoansie 9KOCHCTEMBI. DKOCUCTEMBI TYHJP,
JIECOB, CTETEH, MyCThIHB

79 AHTPONOT€HHBIE YIKOCUCTEMBI

20 Ypboskocucrembl.  [lpaktmueckas  pabora 0.5
«M3yuenue u onucanue ypOo0o3KOCHCTEMBD»

’1 3aK0H0MePH00T£/I dbopMupoBaHUsS OCHOBHBIX
B3aMMO/ICICTBUI1 OPraHu3MOB B HIKOCHCTEMAX
MexaHu3MEI BO3JICUCTBUS 3arpsA3HECHUN

22 pa3HbIX THIIOB Ha  CyOOpraHM3MEHHOM,
OpPraHU3MEHHOM, MOMYJISIIUOHHOM u
9KOCUCTEMHOM YPOBHSIX

23 buochepa — oOmemnanerapHas 000104Ka
3emiu

84 VYuenue B. U. Bepnasackoro o 6nocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOChEpHI

R6 KpyroBopoTsl BemiectB U OHOreoXMMHUYECKHE
IIUKITBI

R7 3oHanbHOCTE OMoOchepbl. OCHOBHBIE OMOMBI
CyIIU

88 YcToliunBocTh Ouochepsl

89 DKOJIOTHUECKUE KPUBHUCHI U UX MPUUUHBI

90 BosneiicTBue yenoBeka Ha 6uochepy

91 AHTpOHOFeHHUOC BOBUHeﬁCTBHe Ha
PaCTUTENBHBIN U KUBOTHBIM MUP

92 Oxpana npupoabl

93 OcHOBHBIE TIPUHIUIBI YCTOWYUBOTO Pa3BUTHUS

YeJI0BEYECTBA U IPUPOJIbI




PanmonansHoe MPUPOAOIIOIb30BAHUE u

94 COXpaHeHHE OWOJIOTHYECKOTO pazHooOpazus 1
3emiu
OO6o0meHre M cucTeMaTH3alus 3HAHUN 110
TeMam "Okosorus - HayKa 0
B3aMMOOTHOIICHUSX OPraHU3MOB JpPyr C
IpyroM ¥ HaJOpraHU3MEHHBIX CHCTEM C
95 OKpyXxaromen cpenoi”, "Opranusmsl U cpena 1
oburtanus", "IKOJOTHUS BUJIOB W TOMYJSAIUs",
"DKONMOTHUA  COOOIIECTB.  DKOJOTUYECKUE
CUCTEMBI", "Buochepa -  rmobanbHas
skocucrema" / KontponpHas pabora mo Teme
"Okonorus"
96 Pe3epBHBIi ypok 1
97 Pe3epBHBII ypok 1
98 Pe3epBHBII ypok 1
99 Pe3epBHbIil ypok 1
100 PesepBHbIil ypok 1
101 PesepBHBIi ypok 1
102 PesepBHBIi ypoK 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 7.5




ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MKM TPEBOBAHHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOH OBPA3OBATEJIbHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeOOBaHUN K NMPeIMETHBIM pe3ybTaTaM OCBOCHUS
NMPOBEPAEMOr0  OCHOBHOIl  0o0pa3oBaTe/ibHOWl  NMpOrpamMMbl  CpedHero  o0mIero
TpeGoBaHusl o0pa3oBaHusi

CdopMupoBaHHOCTH 3HAHWI O MECT€ W POJIU OHOJOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopmupoBaHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHHBI MHpa, B MO3HAHWUU 3aKOHOB MPUPOIBI U
pEIICHUH KU3HCHHO Ba)KHBIX COIUAIBHO-ITHYECKUX, SKOHOMUYECKHUX,
HKOJIOTMYECKUX MPOOJIEM YelIOBEYECTBA, a TAKKe B PEIICHHH BOMPOCOB
palMOHALHOTO TPUPOIONONB30BaHUS, B (DOPMHUPOBAHUN IIEHHOCTHOTO
OTHOIICHUS K TPUPOJE, OOIECTBY, YEIOBEKY; O BKJIAJE POCCUHUCKHX U
3apyOCIKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOIOTHHU

Bnanenue cucremoii 3HaHU 00 OCHOBHBIX METOJIaX HAYYHOTO IMMO3HAHUS,
HCHOHBByeMBIX B 6I/IOJIOFI/I‘-I€CKI/IX HUCCICOOBAHUAX KUBBIX OGBGKTOB 148
9KOocHCTeM  (OmUcaHue, HW3MEPEHHE, TNPOBEICHHUE  HAOJIOJICHUN);
CHOCO6aMI/I BBIABJIICHHUA U OLICHKHU aHTpOHOFeHHBIX H3M€H€HHI>'I B HpI/IpO,Z[G.
YMeHHe BBIIBUTATh TUIIOTE3bl, MPOBEPATH HMX HKCIEPUMEHTATLHBIMU
cpeacTBamu, (GopMmynHpys 1elb  WCCICIOBAHHS, aHAIU3HPOBATH
MOJTyYEHHBIC PE3YIbTAThI U JIEIaTh BHIBOIBI.

BBI}IBJIGHI/IG 3aBUCUMOCTH MG)K,Z[y I/ICCJ'IGI[yeMBIMI/I BCIMYMWHaAMU,
0OBSICHCHHE TOJIYYCHHBIX PE3yIbTaTOB M (HOPMYJIHPOBAHUE BBIBOJOB C
WCITOJIb30BAaHUEM HAYYHBIX TTOHSTUH, TECOPUH U 3aKOHOB

YMeHue BIIaieTh CUCTEMON OMOJOTHYECKUX 3HAHUM, KOTOPAsi BKIIOYAET:
OCHOBOIIOJIATAIONINE OMOIOTMIECKHE TEPMUHBI M TIOHSTUS (KU3HbB, KIICTKA,
TKaHb, OPTaH, OPraHu3M, BUJI, TIOMYJISIIHS, SKOCUCTEMa, OMOIIeHO3, Orocdepa;
MeTaboim3M, TOMeOcTa3, KJICTOYHBIH HMMMYHHTET, OHOCHHTE3 OeJKa,
OUOIIOMMEPBI, TUCKPETHOCTh, CaMOPEryJIslus, CaMOBOCIIPOM3BEICHHUE,
HaCJIe/ICTBEHHOCTh, U3MEHYMBOCTh, JHEPTrO3aBUCUMOCTD, POCT U PA3BUTHE);
Ouosornueckue Teopuu: kiaetounas teopus T. [1IBanna, M. lllneiinena, P.
BupxoBa; kioHaNbHO-ceNeKTUBHOTO uMMmyHutera II. Opmux, W.U.
MeuHHKOBa, XpOMOCOMHAs TEOpHUsI HacieACTBEeHHOCTH T. Moprana, 3akoH
3apoapieBoro cxoxacrsa K. bapa, sBomonnonnas teopus Y. JlapBuHa,
CUHTETHUYECKAsl TEOPHs dBOJIOLMH, Teopus aHTponoreHeza Y. JlapBuHa;
3 teopust OuoreoneHo3a B.H. Cykauésa; yuenne H.M. BaBuioBa o nieHTpax
MHOTO00pa3usi U MPOUCXOKIEHUS KYJIbTYPHBIX pacTeHui, yuenue A.H.
CeBeprioBa 0 MyTAX M HampaBlIEHUSX HBoJOIMHU, YyuyeHue B.W.
Bepnasnckoro — o 6uocdepe);

3aKOHBI (€IMHOOOpa3usi MOTOMKOB IEPBOTO TOKOJEHUS, pPaCHICTUICHUS
IIPU3HAKOB, HE3aBHCHUMOIO HacleJoBaHus npu3zHakoB [. MeHnnens;
CLEIJICHHOTO HACJEJI0BAHMS MPU3HAKOB M HApYLICHUS! CUEIJICHUS F€HOB
T. MopraHa; roMOJIOTHYECKUX PSAIOB B HACJIEACTBEHHOW M3MEHYMBOCTU
H.U. BaBunosa; renernueckoro papHoBecus J[x. Xapau u B. Baitn6epra;
3apoapiieBoro cxojnactsa K. bapa; Ouorenerudeckuii 3akon D. ['ekkers,
®. Mrosuiepa);

MPUHLIMIIBI (YUCTOTHI FaMeT, KOMIUIEMEHTAPHOCTH);




npasmwia (MuHumyma HO. JInOuxa, SKOJIOTHYECKOW MUPaMHIIBI YHCEl,
OMOMAacChl U PHEPTUHN);

runote3nl  (koarepBatHoi AWM. OnapuHa, mepBuyHOro OymboHa JIK.
Xonneitna, mukpochep C. @okca, pudosuma T. Uek)

YMeHue pemaTh MOHMCKOBbIE OHOJOTMYECKHE 3a7aud; BBIBIATH
MPUYUHHO-CJIEICTBEHHBIC CBSI3U MEX]y HCCIICAYEeMBIMUA OMOIOTHYECKUMU
o0beKkTaMH, MpoleccaMyd M SIBICHUSMH; JeaTh BBIBOABI M IPOTHO3BI Ha
OCHOBAHHHU TIOJYYEHHBIX PE3YJIbTaTOB;

COCTaBJISITh TEHOTUITUYECKUE CXEMBbl CKPEUIMBAaHUS ISl Pa3HBIX THIIOB
HACJIC/IOBAaHUsI TPU3HAKOB Y OPraHU3MOB, COCTaBISITh CXEMbl IEpeHOca
BEILIECTB M SHEPTUU B IKOCUCTEMAX (IIeTIM MUTAHUS, TUILEBbIE CETH)

YMeHHe yCcTaHaBJIMBATh B3aUMOCBS3H MEXKIY CTPOCHHEM U (yHKIIHSIMU:
OpraHOMJOB, KJIIETOK pa3HbIX TKaHEH, OpraHaMu U CUCTEMaMH OpPraHOB Y
pacTeHuil, KUBOTHBIX W YEJIOBEKAa; MEXAy dTamamMu oOMeHa BeIIeCTB;
9TallaMy KJICTOYHOT'O IUKJIA U ) KU3HCHHBIX NUKJIOB OPraHU3MOB; TallaMU
SMOPHOHAILHOTO PAa3BUTHSA;, TEHOTUIIOM M (EHOTHUIIOM, (EHOTUIIOM U
dakTopaMu cpenbl OOMTaHUS; MPOIECCAMH SBOJIONUU; IBUKYIIHIMH
CHJIaMH aHTPOIIOTEHE3a; KOMIIOHEHTAMH pa3jMYHBIX JKOCHUCTEM U
IpUCIOCOOICHUSIMH K HUIM OPTaHU3MOB

YMeHue BBIICNATh CYIIeCTBEHHBIE TPU3HAKY:

CTPOEHHSI BUPYCOB, KJIETOK MPOKAPUOT M IYKAPHOT; OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHW3MOB, BHUJOB, OMOTEOLIEHO30B, SKOCHCTEM U
O6uocepsl; CTpOEHUSI OPraHOB U CUCTEM OPTraHOB PACTEHUH, )KUBOTHBIX,
YeJI0BeKa; MPOILECCOB )KU3HENEATENbHOCTH, MPOTEKAIOIINX B OpraHu3Max
pacTeHMii, *UBOTHBIX M 4YeJOBEKa; OMOJIOrMYECKUX MpoIeccoB: oOMeHa
BeleCcTB (Merabonu3M), uHGOpPMAMM W TPEBpAILEHUS HHEPTHUH,
OpoXxeHus, aBTOTPOHHOTO ¥ TETEPOTPOPHOr0 THUIIOB THUTAHUSA,
doTrocuHTE3a M  XEMOCHMHTE3a, MHTO3a, MeEi03a, TrameTroreHesa,
sMOpHoreHe3a,  MOCTIMOPHOHAIBHOTO  Pa3BUTHS,  PA3MHOXKEHUS,
WHAWBUAYATBHOTO PAa3BUTHUSI OpraHU3Ma (OHTOTE€HE3a), B3aMMOJCHCTBHS
TEHOB, reTepo3nca; JEUCTBUM HMCKYCCTBEHHOTO otbopa,
CTaOMIIM3UPYIOLIETO, JBIDKYIIETO M  Pa3pbIBAIOIIEIO €CTECTBEHHOTO
oTOOpa; aJJIONaTPUYEeCKOro M CHUMIIATPUYECKOTO BHI000pa30BaHMUS;
BIUSHUS JBUKYIIUX CHJI DBOJIONMH HAa TEHOPOHI TMOMYJISIUY;
IpUCIOCOOJICHHOCTH OPraHU3MOB K cpelne OOHMTaHus, YepeoBaHUS
HaAIpaBJIEHUN HBOJIOLMHU; KPYroBOPOTAa BELIECTB M TOTOKAa JHEPrUu B
HKOCUCTEMAX

C(bOpMI/IpOBaHHOCTB YMCHUA  BBIACIIATDH CYHICCTBCHHLIC  IMPU3HAKH
BUPYCOB, KJETOK TIPOKapUOT U OJYKapUOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHUJOB, OHOTEOIICHO30B U 3KOCHUCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHa BEIIECTB W IPEBPAIICHUS SHEPTHH B
KIeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO M DHEPreTHYecKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeHO03a, OIUIOJOTBOPEHUS, pPa3BUTHI U
Pa3MHOXXEHMSI, WHAMBHUIYAJbHOIO DPAa3BUTUSl OpraHu3Ma (OHTOIE€HE3a),
O00pbOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO OTOOpa, BHI000pa3OBaHUS,
MPUCIIOCOOJICHHOCTH  OPraHM3MOB K cpelne oOWuTaHusi, BIUSHUS
KOMITOHECHTOB 3KOCHCTEM, AHTPOIOTEHHBIX W3MEHEHHH B IKOCHCTEMAax
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U IPEBPAICHUsS SHEPTUU B
ouocdepe

YMeHue ucrnoiab30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIIOTUYECKYIO
TEPMUHOJIOTHUIO U CUMBOJIMKY ISl JJOKA3aTeJbCTBA POACTBA OPraHU3MOB




pPa3HBIX CHUCTEMATHYECKUX TPYII; B3aUMOCBSI3U OPraHU3MOB U CpEAbl
oOWTaHUs; €IWHCTBA YEJIOBEYECKHUX pac; HEOOXOAUMOCTH 310pPOBOTO
o0Opa3a JKU3HH, COXpPAaHEHHUS pa3HOOOpa3Ws BHUIOB U DJKOCHUCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS TPUPO/IBI U YEIIOBEYECTBA

YMeHne KpUTHYECKH OLEHHMBAaTh WH(GOPMAIMIO  OHOJIOTHYECKOTO
COJICpKAHUS; WHTEPIPETUPOBATh 3TUYECKHUE ACIEKTHl COBPEMEHHBIX
WCCIIEIOBAaHUN B OMOJIOTHH, MEIUIMHE, ONOTEXHOJIOTUHU; PACCMaTPHBATh
ry100abHbIe 3KOJIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO
OTHOUICHUIO K HUM COOCTBEHHYIO ITO3HIINIO




IHEPEYEHDB 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA
EI'D 1O BUOJIOT'NHA

Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

1 buonorus kak Hayka. JKuBble CUCTEMBI U UX U3yUEHUE

CoBpeMeHHast OMOJIOTHS — KOMIUIEKCHAs Hayka. bruojornueckue Hayku ¥ U3ydaeMble
umMu npoOiembl. DyHAaMEHTalbHbIE, MPUKIAJHbIE W TOUCKOBbIE HAy4yHBIE
UCCJIEJIOBaHMSI B OMOJIOTHH.

1.1 3HayeHue Ouonorud B (POPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYUHOM
kaptuabl Mupa. IIpodeccun, cBszanHbie ¢ Ouonorueid. 3Ha4YeHHWE OHWOJIOTHUU B
NPAaKTUYECKOM  JIeITEIBHOCTH YEJIOBEKa: MEAMLUHE, CEIbCKOM  XO3SIHCTBE,
IPOMBIIIJIEHHOCTH, OXpaHe MPUPOIbI

KuBble cucteMbl Kak mpeaMeT u3ydeHus Ouosjoruu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XMUMHUYECKOTO COCTaBa, JUCKPETHOCTh W LEIOCTHOCTb, CIOXXHOCTb H
YHOPSI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3alys,
CaMOBOCIPOU3BEJICHUE, PA3APAKUMOCTb, U3MEHUMBOCTD, POCT U pa3BUTHE.

YpoBHM OpraHM3alMM >KUBBIX CUCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIA, TKaHEBBIM,
OpTaHU3MEHHBIN, MTOMYJSIIUOHHO-BUIOBOM, YKOCHCTEMHBIH (OMOTreoIeHOTUYECKHUTA),
ouocdepnsiid. [Iporeccsl, MPOUCXOAAIINE B )KUBBIX cucTeMaX. OCHOBHBIC TIPU3HAKH
*KUBOTO. JKH3Hb Kak (hopMa CYIIECTBOBAHHS MATEPUU

1.2

Metonsl  Ouonornyeckoil Hayku. HaOmionmeHue, wu3MeEpeHHE, JKCIEPUMEHT,
cucrtemaTusanus, Mmetaanan3. [loHsTHe 0 3aBUCUMOM M HE3aBUCUMOM MEPEMEHHOM.
IInanupoBanue »skcnepuMeHTta. IloctaHoBka M mnpoBepka runore3. Hyiesas
runote3a. [loHsTHe BBHIOOPKHM W €€ JOCTOBEpPHOCTh. Pa3dpoc B OMOIOTHYECKUX
JaHHbIX. OLEHKa JOCTOBEPHOCTHU MOJTYUYEHHBIX pe3ysbTaToB. [IpuUYMHBI HCKaXKEHUS
pe3ynbTaToB dKcnepuMenTa. [IoHsATHE CTaTHCTUYECKOTO TeCTa

1.3

2 KiteTka xak Onosiornyeckas CucreMa

Knerka — cTpykTypHO-GYHKIIMOHAJIbHAS €IWHUIA >KUBOrO. MCTOpHUS OTKpBHITHS
kiaerku. Paborer P. I'yka, A. JleBenryka. Knerounass teopust (T. IIBann, M.
[netinen, P. Bupxo). OcHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TCOPHUH.
MeTtoapl MOJIEKYJIIPHOM M KJIETOYHOM OMOJIOTMH: MUKPOCKOMIUS, XpomaTtorpadus,
a1eKTpodope3, METO MEUCHBIX aTOMOB, MU depeHITnanbHOE IIEHTPUPYTUPOBAHUE,
KyJIbTUBUPOBAaHUE KIETOK

2.1

XUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- B yIbTPAMHUKPOdJIEMEHThl. Bona u eé
poJib Kak pacTBOPUTENs, pPEareHTa, Y4YacTU€ B CTPYKTYPUPOBAHUU KJIETKH,
TEIUIOpEryIauun. MUHepalbHbIE BEIeCcTBa KIETKH, UX Ouonoruyeckas poib. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

buonornueckune momumepsl. benku. AMUHOKHUCIOTHBIN cocTaB 0emKkoB. CTPYKTYpPHI
6enxoBoi Monekynbl. [lepBuuHas cTpykTypa Oenka, nmenTuaHas cBi3b. BropuuHas,
TpeTUYHAs, 4YeTBepTUYHAs CTPYKTyphl. Jlenarypamus. CBoicTBa  O€NKOB.
2.2 Knaccudukanus 6enxo. buonornueckne GpyHKInUu OEIKOB.

VYrneBoabl. MoHocaxapuabl, AuUcaxapuibl, OJUTOCaXapuibl U MOJKCAXAPUMIBIL.
OO0muii mmaH CTpoeHUuss U (PU3UKO-XMMHUYECKHE CBOWCTBA  YTJIEBOJOB.
buonoruueckue GyHKIMU YTIEBOJOB.

Jlunuasl.  TunpodunbHo-ruapodoOHbIe  cBoiicTBa. Kitaccudukanus munumos.
Tpurnuuepuas, Gochoaunuasl, BOCKH, CTEpOouAbl. buosorndeckue GyHKIHHA
munuaoB. OOIIMe cBOMCTBA OMOJIOTHYECKUX MEMOpPaH — TeKy4ecTh, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TTOJYIPOHUIIAEMOCTb.




Hyxneunossie kucinorsl. JIHK u PHK. CrpoeHune HYKIEHHOBBIX KHUCIOT.
Hyxneotuapl. I[lpunnun komruiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JHK — nBoitHas crnimpanb. MectoHaxoxaenue u ouonorundeckue ¢ynkiuu JTHK.
Buael PHK. @ynkunu PHK B knetke.

Crpoenune wmonekynbl AT®. Makposprudeckue cBsi3u B Moisiekyiae ATO.
buonornueckne pynkiuu ATD. BoccraHOBIEHHBIE NMEPEHOCUUKH, UX (YHKIIMH B
knetke. Cexsenuposanue [JHK.

CtpykTypHas OMOJIOTHS: OMOXUMUYECKHE U OMO(PH3NUECKHIE UCCIICIOBAHUS COCTAaBa
U IPOCTPAHCTBEHHOHN CTPYKTYpPBl OMOMOJIEKYJT
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Tumbl  KJETOK:  JyKapuoTHYeckas W  mpokapuoruueckas.  CTpyKTypHO-
(GyHKIMOHATBHBIE 00pa30BaHUS KICTKH.

CtpoeHue MpoKapUOTHUECKON KieTku. KierouHas crTeHka OakTepwii M apxeil.
OcoOeHHOCTH CTpPOCHHS TeTepoTpoPpHOM U aBTOTPOPHON MPOKAPUOTHUECCKUX
KJIETOK. MeCTO M poJib MPOKAPHOT B OMOIIEHO3aX.

CtpoeHne W (QYHKIIMOHUPOBAHHE JSYKAPUOTHYECKOW KieTKu. Ilmazmarnueckas
memOpana (ruazmanemma). CTpykTypa Iuta3MaTHdeckoil memOpanbl. TpaHcmopT
BEIIIECTB Yepe3 TUIa3MaTHUYECKyt0 MeMOpaHy: macCcuBHbIN (nuddy3us, odmeruéHHas
muddy3us), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIM aKTHUBHBIH TPaHCIOPT).
[TomyniporuiiaeMmocth MeMOpaHbl. PaboTta HaTpuii-KaJIMeBOro Hacoca. DHIAOIUTO3:
MUHOLUTO3, (aroruTo3. Jk3omuto3. Knerounas crenka. CTpykTypa U (QYHKIHH
KJICTOYHOU CTEHKH pacTEeHUM, TpUOOB.

Huromnna3ma. [{luto3omns. Lutockener. JApmxenne uuroniazMel. OpraHoU bl KIETKU.
OnxHoMeMOpaHHBIC OPTAaHOUIBI KJIETKH: dHIomazMatuyeckas cets (DI1C), anmapar
lonbmky, TU30COMBI, UX CTpOeHHE M (YHKIUU. B3anmMOCBs3h 0HOMEMOpaHHBIX
opraHouioB kietku. CTpoeHue rpaHysipHOro petuxkyiyma. CHHTE3 pacTBOPUMBIX
OETKOB. CuHTe3  KJIETOYHBIX  MeMOpaH. I'magxui (arpaHyJISIpHBII)
SHJIOTUTa3MATHYECKUd peTuKyiayM. CekperopHas (yHKIus anmapaTta [ oybIKu.
TpaHcnopT BeliecTB B KJI€TKE. Bakyonu pacTUTENbHBIX KIETOK. KiIeTOUHBIN COK.
Typrop.

[TonyaBTOHOMHBIE OPraHOU/IbI KJIETKA: MUTOXOH/IPUU, TUTACTU/IBI.

Ctpoenue 1 pyHKINHU MUTOXOHAPUH U racTul. [lepBuyuHbIe, BTOPUYHBIE U CTIOKHBIE
WIacTUAbl  (DOTOCHHTE3UPYIOIMIUX  JYKApHOT.  XJOPOIUIACTBI, XPOMOILIACTHI,
JIEWKOTUIACTHI BBICIITUX PACTEHUM.

HememOpanubsie opranougsl kinetku CrpoeHne u  (QyHKIMH HeMeMOpaHHBIX
OpraHoOuZIOB  KJIETKH. Pubocombl. MukpoduinaMeHTb..  MBIIIEUHbIE  KJIETKH.
Mukpotpy6ouku. Kierounsiii nentp. CTpoeHue U ABUKEHUE KITYTHKOB U PECHUYEK.
Muxkpotpy0ouky UTOIUIa3Mbl. LIeHTpHOIE.

Anpo. OOGomouka sapa, XPOMATHH, KAapUOIUIa3Ma, SAPBINIKH, WX CTPOCHHUE U
bynkuun. SnepHbiii  O6enkoBbId  MaTpuKce. [IpocTpaHCTBEHHOE PACIOJIOKECHHE
XpOMOCOM B HHTep(]a3HOM szipe. benku xpomMaTtnHa — TUCTOHBI.

Knerounsie BriatoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapuoT
(pacTUTENBHOM, Y)KUBOTHOM, TPUOHOIT)
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AcCUMMIISIMS W JUCCUMWJISIMS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIIECTB: aBTOTPO(MHBIH M TeTepoTpOodHBIN. YdacThe KHUCIopoda B OOMEHHBIX
npoiieccax. JHepreTuueckoe odecrnedenre kietku: npespamenue ATD B 0OMeHHBIX
nporeccax. DepMEeHTATHBHBIM XapaKTep peEaKIuid KIETOYHOrO0 MeTabor3Ma.
depMeHThI, UX CTPOEHHE, CBOIMCTBA U MexaHu3M jeiicTBus. Kopepmentol. OTnuuns
(bepMEeHTOB OT HEOpPraHWYeCKUX KaTaau3aTopoB. benku-akTUBAaTOpbl U OENKH-
UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMH OT Pa3IHUHBIX
(bakTopoB.

IlepBuuHBIl CUHTE3 OpraHudeckux Bemecrs B kierke. dorocunres. Poib
XJIOPOIUTACTOB B mporecce QorocuHTe3a. CBetoBass u  TeMHOBas  (asbl.




[IponykTuBHOCTE (QOTOCHHTE3a. BiusiHHE pa3TuYHBIX (PAKTOPOB HA CKOPOCTH
dboTocunTe3a. 3HaUeHHE (HOTOCHHTE3A.

XeMmocuHTe3. Pa3zHooOpaswe OpraHu3MOB-XEMOCHHTETHKOB: HHUTPUDHUIIUPYIOIIUE
OakTepuu, jKele300aKTepur, cepoOaKTepHUH, BOJOPOAHBIC OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHaspoOHble opraHu3Mbl. Bumbl Opoxenus. [lpomykTsl OpokeHHS W UX
UCIIONIb30BAaHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30yAUTENN OOJIC3HEH.

AdpoOHBIEC OPTaHU3MBL. DTaIbl JHEPTETUUECKOTO 0OMeHa. [10IroTOBUTENbHEIH JTat.
['mukonu3 — 6eCKUCIOPOAHOE pACUICTIIEHUE TIIOKO3bI.

buonornueckoe OKHCIIEHHE, WM KIETOYHOE JblxaHue. Poiib MUTOXOHApPHI B
nporueccax Ouonormyeckoro okucieHus. Lluknnueckue peakuuu. OKHACIUTEIBHOE
dochopunupoBanue. IIpenmymiecTBa a’poOHOTO MyTH OOMEHa BEIIECTB MEpen
aHa’poOHBIM. DD (PEKTUBHOCTD SHEPTETHUECKOTO OOMEHa

2.5

Peakuuu wmaTtpuyHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApHOCTH B pEaKIUAX
MaTPUYHOTO CHHTE3a. Peanmusanus HacleJACTBEHHON WHpopMaiuu. [ eHeTH4ecKuii
Kol, ero cBoictBa. Tpanckpunmuss — Marpuudbld cuHTe3 PHK. IlpuHuummns
TPAHCKPUIILINKA: KOMIUIEMEHTapHOCTh, AHTUIAPAIIEIBHOCTb, ACUMMETPUYHOCTD.
Tpancnsamus m e€ srambl. Yuactue TpancnopTHeix PHK B OmocunTese Oenka.
VYcnoBust O6mocuHTe’a Oenka. KomupoBanwe amuHOkucinor. Pomb pubocom B
O6uocuHTe3e Oemnka.

Opranu3zanusi reHomMa y MpOKapuoT U 3YKapuoT. Perynsius akTUBHOCTH T'€HOB Yy
npokapuotT. ['mmoreza omepona (P. XKako6, XK. Mano). Perynsamuss oOMeHHBIX
npoliieccoB B kieTke. Kierounslit romeocTas.

Bupycol — HekierouHble (GOpMbl KU3HU M oOnuraTHble mnapa3uThl. CTpoeHHe
IPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprOQaros.

Bupycubeie 3aboneBanus denoBeka, >XMBOTHBIX, pactenuit. CIINI, COVID-19,
COLIMATILHBIC U MEUIIMHCKHE MTPOOTIEMBI

2.6

Knerounslii nuki, ero nepuonsl u perynsius. Matepdaza u muto3. OcobeHHoCcTH
IpoleccoB, mpoTekaromux B uHTepdasze. IloaroroBka KIeTKH K JEJICHHIO.
[IpecunreTnyeckuii (MOCTMHUTOTUYECKHI), CHHTETUYECKUN M TMOCTCHHTETUYCCKHUI
(MPpeMHUTOTUYECKHI ) TTIEPUOIBI HHTEP(a3HI.

Martpuunsiii  cunre3 JHK — perumkamus. Ilpunnuner perumkanuun  JIHK:
KOMIJIEMEHTAPHOCTh,  IOJIYyKOHCEPBATUBHBIM  CHHTE3,  AHTUIIAPAJUICIbHOCTD.
Mexanusm permkamuu JIHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl u
TeaoMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTHN. JIUmjmowmHeldi U
rarmiouaHblil  Habopsl  XpoMocoMm. ['omomormunbie  xpomocoMmbl. [lomoBbie
XPOMOCOMBI.

Jlenenune knetku — MuTo3. CTaguu MUTO3a U IPOUCXOASIINE B HUX IIPOLECChl. THIIbI
muto3a. KapuoknHes n nuTokuHes. buonornyeckoe 3HaueHHe MUTO3a. Perynsanuns
MHUTOTHYECKOTO LIUKJIa KIeTKH. [Iporpammupyemas kieroyHasi ruOeib — aronros.
DyHKIHMOHATIbHAS TECHOMHKA

Opranusm Kak OMOJIOTHYECKas CUCTEMa

3.1

OI[HOK.HGTO‘-IHBIG, KOJIOHHAJIBHBIC, MHOI'OKJICTOYHBIC OpFaHI/I3MI>I 1 MHOI'OTKAHCBBIC
OpTaHU3MBI.

@DopMBI pa3MHOKEHHSI OPTaHU3MOB: Oecrionoe (BKII0Uas BETreTaTHBHOE) U MOJIOBOE.
Bunpl Oecrionoro pa3MHOXKEHUS: TIOYKOBaHHWE, CHOPYISAIUsA, ¢parMeHTanus,
KJIOHUPOBaHHUE.

ITonoBoe pazmHoxenue. [lonoBbie KieTku, Wi rametsl. Meios. Ctaguu Meiio3sa.
[ToBenenue xpomocom B Mmeitoze. Kpoccunrosep. buonornueckuit cmbicn meiio3a u
MOJIOBOTO Tporiecca. Meio3 1 ero MeCTO B )KU3HEHHOM ITUKJIC OpTaHU3MOB.




IIpenzaponsimieBoe paszsutue. l'amMeroreHe3 y KUBOTHBIX. lIojoBbIE >keme3bl.
OO6pa3oBaHre W pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHe3 u ooreHnes. CTpoeHue
MOJIOBBIX KJIETOK. OTIONOTBOpEHHE H HSMOPUOHAILHOE pPa3BUTHE >KUBOTHBIX.
Cnioco0OsbI OTIIOIOTBOPEHHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WnnuBunyansHoe pa3BUTHE OpraHu3MoB (oHToreHe3). Craaum >MOpuoreHesa
JKUBOTHBIX (Ha mpumepe Jiarymku). [[poomenue. Tumbr apobnenus. OcoGeHHOCTH
JpoOJieHUsT MIICKOIUTAIONINX. 3apOoJbIlIeBble JIMCTKH (TacTpyisus). 3akiaaka
OpPraHOB M TKaHEW W3 3apOJbIIIEBBIX JHUCTKOB. B3aummHOe BiIMsHME wYacTel
pa3BUBAIOIIETOCS 3apOIbIia (AMOPHOHANBHAS UHAYKIUS). 3aK/IafKa TIaHa CTPOSHUS
’)KUBOTHOTO KakK pPe3yJbTaT HEPApXWUYECKUX B3aMMOJICHCTBHII TeHOB. BiusHue Ha
AMOPHOHAIILHOE PA3BUTHE PA3IHMUHBIX (PAKTOPOB OKPYKAIOIICH CPEIbl.

Poct u pazBurne xuBoTHBIX. [locTaMOproHanbHbIN nepuoa. [Ipsmoe n Henmpsimoe
pa3ButHe. PaszButue c MmeramopdozoM y O€CHMO3BOHOUHBIX M IT03BOHOYHBIX
KUBOTHBIX. buonoruueckoe 3HaueHHE MPSIMOIO W HENPSAMOIO pa3BUTHUS, HX
pacrpocTtpaneHue B npupoje. Tumbl pocta KUBOTHBIX. DaKTOPHI PETYIISIIIUU pOCTa
KUBOTHBIX U 4yesioBeka. CTaauu MOCTAIMOPHUOHAIBHOTO Pa3BUTHUSL Y JKUBOTHBIX U
yenoBeka. [leproasl OHTOreHe3a YesloBeKa.

Pa3zmuoxxenue u pazsutue pacrennii. ['lamerodut u cnopodurt. Meiio3 B )KU3HEHHOM
nuKie pacrenuii. O6pazoBaHue crop B mpolecce Meio3a. 'amerorenes y pacTeHui.
OmiogoTBOpEHHEe W pPa3BUTHUE  PACTUTENbHBIX  OpraHu3moB.  JIBoliHOe
OIJIOJJOTBOPEHHE Yy IIBETKOBBIX pacTeHuil. OOpa3zoBaHME M pPa3BUTHE CEMEHH.
MexaHu3MBbI PETYJISILUN OHTOT€HE3a Y PaCTEHUI U dKUBOTHBIX

3.2

HcTopusi CTaHOBJIECHUS M Pa3BUTHUSI TEHETHKU Kak HayKu. OCHOBHbIE I€HETHYECKHE
MOHSATUS W CHUMBOJIBI. [ OMOJIOTMUHBIE  XPOMOCOMBI,  aJ/UICJIbHbIE  TE€HBI,
albTepHATUBHBIC NMPU3HAKH, TOMHUHAHTHBIN M PELIECCUBHBIN MpU3HAK, TOMO3UTOTA,
TeTepO3UTOoTa, YUCTas JIMHUS, TUOpUIBI, TeHOTUN, (peHoTun. OCHOBHBIE METOIBI
TeHETUKU: THOPUI0IOTUYECKUH, IIUTOJIOTMUECKUN, MOJIEKYJISPHO-TeHETUUECKU I
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Monorubpunnoe ckpeuBanue. [lepBorit 3akoH MeHmenss — 3aKOH €IuHOO0Opa3us
ruOpu1oB nepBoro nokojenus. [Ipasuno nomuuupoBanus. Bropoii 3axon Mennaens
— 3aKOH pacHIeryieHus] MNpu3HakoB. lluTomornyeckue OCHOBBI MOHOTHMOPHIHOTO
cKkpeuuBanus. ['unore3a 4MCTOTHI raMer.

Ananusupyroniee ckpemuBanue. [IpomMexyTOuHbId XapakTep HaCJIEIOBAHUS.
Pacuiennenue npu3HakoB NP HETIOJTHOM JIOMUHUPOBAHUU.

Jurnbpumnoe ckpenBanue. TpeTudd 3akoH MeHaens — 3aKOH HE3aBHCHMOTO
HACJICIOBaHMsI MPU3HAKOB. [[uTONMOrNYecke OCHOBBI AUTUOPUTHOTO CKPEITBAHUS.
CueruieHHoe HacienoBaHue mpu3HakoB. PaGoter T. Moprana. CremnseHHoe
HaCJIe/I0BaHKE F€HOB, HAPYIICHUE CLICTUICHUS] MEXK]Ty T€HaMU. XPOMOCOMHAasi TEOpUs
HACJIEICTBEHHOCTH.

I'enernka mnona. XpOMOCOMHBI MEXaHU3M ONpPEIEIEHUs Iona. AyTOCOMBI M
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi W TeTeporaMeTHhI moJ. I'eHeTmueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanue npru3HakoB, CHEIICHHBIX € TIOJIOM.
I'enoTun kak nenoctHas cucreMa. [lneioTponuss — MHOXKECTBEHHOE JICMCTBHUE T'eHa.
MHOK€eCTBEHHBIN aJJIETIU3M. B3aumoneicteue HEaJUIENbHBIX TE€HOB.
KommementapHocts. Onucras. [lonmumepust
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B3aumopeiicTBre reHotuna u cpensl npu GopmupoBaHun ¢eHortuna. M3MeHuMBOCTh
npu3HaKoB. KayecTBCHHbIE M KOJIMYECTBEHHBIE NPU3HAKH. BHIBI HM3MEHUYMBOCTH:
HEHACJICICTBCHHAS U HACJICCTBEHHAS.

MonudukarrionHas n3MeHIUBOCTb. Poib cpenbl B GOpMUpPOBaHUN MOIU(DUKALIMOHHON
n3MeHunBOCTH. Hopma peakuuu mnpusHaka. BapuanuoHHBIM psf M BapUallMOHHAS
kpuBas (B. Moranncen). CoiicTBa MOAM(PHUKAIIMOHHONW N3MEHUNBOCTH.
T'enoTunuueckass m3MeHUYnBOCTL. CBOMICTBA T'€HOTUINYECKOM M3MEHUYMBOCTH. BuUIbI
TeHOTUITMUYECKOM M3MEHUMBOCTU: KOMOMHATUBHAs, MyTALlHOHHASL.




KomOunaruBHas n13MEeHUMBOCTB. Mel03 1 TIOJIOBO# MpoLiecc — OCHOBa KOMOMHATHBHON
U3MEHYMBOCTU. Poib KOMOMHATHMBHON M3MEHYMBOCTH B CO3/aHHHM T'€HETHYECKOTO
pa3HooOpazus B peieax OHOTO BHIA.

MyTtanoHHasi U3MEHYMBOCTb. BUJbI MyTalMii: T€HHbIE, XPOMOCOMHbBIEC, T€HOMHBIE.
CroHTaHHbIE W WHIYUMPOBAHHBICE MYyTalWU. SJepHblE W LUTOIIA3MaTUYECKHE
MyTtaiui. Comarnyeckue M MoJIoBble MyTaluu. [IpMumMHbBl BO3HMKHOBEHUS! MYTALIWM.
MyTareHsl ¥ UX BIUSHUE HA OPraHU3MblL. 3aKOHOMEPHOCTH MYTAIMOHHOTO IPOLIECCA.
3aKOH TOMOJIOTUYECKUX PSAIOB B HacyencTBeHHoW m3MmeHunBoctH (H.M. BaBuios).
BuesinepHasi ”3MEHUMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuorumn yenoseka. MexxayHapoaHasi mporpaMma UCCiae0oBaHusl TeHOMa YeJIOBEKa.
Metonpl W3ydeHHMs] TEHETHMKHM 4YEJOBEKAa: TEHEATOTMYECKHH, OJM3HEIOBbIH,
LUTOT€HETUYECKUM, MOMYIALHUOHHO-CTATUCTUYECKUN, MOJEKYJISIPHO-TEHETUYECKU .
CoBpeMEHHOE  ONpEeNEeCHUEe TEeHOTHUNA: IOJHOT€HOMHOE  CEKBEHHPOBAHME,
TeHOTUIIMPOBaHKWE, B TOM uucie ¢ nomoumpro [IIP-ananmusa. HacnencrBeHHbIE
3a00IeBaHUsl YeOBeKa. | €HHbIE U XPOMOCOMHBIE OO0JIE3HH uejoBeKa. bonesnu ¢
HACJIEJICTBEHHOM MPEIPACTIONOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOM T€HETUKH B
MPEIOTBPANICHUN M JICUCHWH TEHETHYECKHX 3a0oyieBaHuN 4YenoBeKa. CTBOJIOBBIC
KJIETKHU

3.6

JlomecTukanus u cenekuus. 3apokKIeHue CEeNEeKIUN U AoMecTukanuy. Yuenue H.U.
BapuiioBa 0 1ieHTpax MpOMCXOXKICHUSI 1 MHOTOOOpa3us KyJIbTypHBIX pacTeHHuid. Poib
CEJIEKIIMM B CO3/IaHUU COPTOB PacTeHUM M Mopoj *KUBOTHHIX. CopT, MOpoAa, IITaMM.
3aKOH TOMOJIOTHYECKUX PSIIOB B HaciencTBeHHOM n3MenunBocty H.M. BaBuiiosa, ero
3HAYCHUE [T CENIEKIIMOHHON pabOoTEHI.

Metonpl  cenekiMoHHOW paboTel. MckyccTBeHHBIM OTOOp: MAacCOBBIH W
VHIUBUYJIbHBIN. OTansl KOMOMHAIIMOHHOMI CCJICKIIMH. UcnrwiTanue
MIPOU3BOUTENCH 110 MOTOMCTBY. OTOOD IO T€HOTHUITY C TTIOMOIIBIO OIIEHKH (peHOTHITa
MOTOMCTBA M OTOOp 1O TeHOTUMy ¢ nmomouipio ananmsa JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PamuanuoHHBIN 1
XUMHUYECKHI MyTareHe3 Kak UCTOYHHK MYTaIlil y KyJIbTYpPHBIX (OPM OpraHM3MOB.
Hcrionp30BaHME TECHOMHOTO PEAaKTUPOBAHUS M METO10B pekoMOnHaHTHBIX JIHK st
MOJIyYEHUSI UCXOJIHOTO MaTepuaa Jiyisl CEJeKIUH.

[Tomydyenne mnomuruionsioB. BHyTpuBHmoBas ruOpuansaiys. biu3kopoacTBeHHOE
CKpeIllMBaHUe, WM WHOpUIWHT. HepoacTBeHHOEe CKpelMBaHWE, WM ayTOPUIWHT.
I'erepo3uc u ero npuumHbl. Vcnonb3oBanue rerepo3uca B cenekiuu. OtnanéHHas
rubpumm3anyst.  [Ipeomonenne Oecroausi MEXBUAOBBIX THOPUAOB. JlOCTIOKEHUS
CEJICKIIMU PACTEHUH M AKUBOTHBIX

3.7

OOBEKTHI, UCTIONb3yeMble B OMOTEXHOIOTHU, — KJIETOYHBIC U TKAHEBBIE KYIbTYPHI,
MHUKPOOPTaHU3MbI,  HMX  XapakTepucTuka.  TpaauioHHass  OMOTEXHOJOTHS:
xJieboneueHue, MOJTy4YeHUe KHCIIOMOJIOYHBIX MIPOYKTOB, BUHOJIEIHE.
MuxkpoOuonornueckuii  cuHTE3. OOBEKTBI MHUKPOOHMOJIOTMUYECKUX TEXHOJOTHH.
[Tpou3BoacTBO OeNka, aMHHOKHUCIIOT U BATAMUHOB. VICKYCCTBEHHOE OIUIOIOTBOPEHHUE.
PexoHcTpyKLMs SHIEKIETOK W KIOHUPOBaHHUE >KUBOTHBIX. MeTOJ TpaHCIIJIaHTAlluN
siIEep KJIETOK.

XpoMOCcOMHasi W TeHHasi WHXeHepusa. VCKycCTBEHHBIM CHHTE3 T€Ha |
KOHCTpyupoBanue pekomOuHaHTHBIX JIHK. JlocTmkeHUST ¥ MEPCIEKTUBBI
XPOMOCOMHOWM ¥  TCHHOM  WHXEHepuu. MeIunuHCKHe  OHOTEXHOJIOTHH.
Hcnonb30BaHne CTBOJIOBBIX KIETOK

Cucrema 1 MHOTOOOpa3zue OpraHMuecKoro Mupa

4.1

Buonorndeckoe paznoodpaszue opranu3mMoB. COBpeMeHHasi CCTeMa OPraHu4eCcKOro
mupa. [lpuHnunel kiaaccuukanuu opraHu3MoB. OCHOBHBIE CHCTEMaTHYECKHE
IpyIIbl OpraHU3MOB.




OcCoOEHHOCTH CTPOEHUS M KHU3HEACSITEILHOCTH OJHOKJICTOYHBIX OpPraHU3MOB.
baktepuu, apxeu, OAHOKIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, IPYrHe
npotuctsl. KonoHuanbHble OpraHu3Mbl. JIBUXKEHUE OJHOKJIETOUYHBIX OpPraHU3MOB:
amE€OouaHoe, KIyTUKOBOE, PECHUYHOE. 3allUTa Yy OJHOKJIETOYHBIX OpPraHHU3MOB.
PaznipaxxuMoCTh y OJTHOKIIETOYHBIX OPraHu3MOB. TaKCUChI

4.2

MHOrokneToyHble pacreHus. B3auMoCBA3b 4acTell MHOTOKJIETOYHOI'O OPraHHU3Ma.
TkaHu, OpraHbl ¥ CUCTEMBI OPraHOB MHOTOKJIETOYHOIO Opranu3ma. Oprausm Kak
enuHoe 1ienoe. Tkanu pacteHuil. THIBI pacTUTENBHBIX TKaHEH: oOpa3oBaTrenbHasl,
IIOKPOBHAsl, MPOBOASAIIAsl, OCHOBHas, MexaHuueckas. OCOOCHHOCTH CTpOEHUS,
(GYHKUIMH U pacrioyio’keHHs TKaHEH B OpraHax pacTeHUi

4.3

BereraruBHbple ¥ reHepaTUBHBIE OpraHbl pacTeHH. DYHKIMU OPraHoOB U CUCTEM
opranoB. Kapkac pacrenuid. /[BU>keHME MHOTOKJIETOYHBIX PACTEHHUI: TPONMMU3MbI U
HacTuM. [loryomeHnue BOABI, YIVIEKUCIOIO Ta3a M MHUHEpPAJIbHBIX BEIIECTB
pactenusmu. Jlpixanue pactenuit. uddys3us razoB depe3 MOBEPXHOCTh KIIETKH.
TpaHcriopTHBIE CcHCTEMBI pacTeHuid. Bplgenenue y pacreHuil. 3ammura y
MHOTOKJIETOUHBIX pacTeHnil. Kytukyna. CpeacTtBa NacCUBHOM M XUMHUYECKOH
3auThl. QUTOHLUIBL.

PazapaxkuMocTe M perynsiuus y OpraHu3moB. PaznpaxumocTb M peryisnus y
MHOTOKJIETOYHBIX pacTeHUI. POCTOBBIE BElleCTBA U MX 3HAYEHHE

4.5

MHOroKJIETOUHbIE KMUBOTHBIE. B3aMMOCBA3b 4acTel MHOTOKJIETOYHOI'O OpraHuU3Ma.
TkaHu, opraHbl ¥ CUCTEMbI OPraHOB MHOTOKJIETOYHOTO opraHu3mMa. OpraHnu3Mm Kak
equHoe 1enoe. 'omeocras. TkaHu JKUBOTHBIX U YeJIOBEKA. TUIIBI )KUBOTHBIX TKAHEH:
SMUTETUANbHAS, COSAUHUTENbHAS, MbIIeUHas, HepBHasA. OCOOEHHOCTH CTPOCHWS,
GYHKIUI B pacToNOoKEHHs TKAHEH B OpraHax KUBOTHBIX U YEJIOBEKa

4.6

Oprassl U CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIMKM OPraHOB U CHCTEM OPIaHOB.
Omnopa tena opraHu3MoB. CKeNeThl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX.
HapyxHb1ii 1 BHyTpeHHUH ckeneT. CTpOeHUE U TUIbI COCTMHEHUS KOCTEH.
JIBM>KeHMEe  MHOTOKJIETOYHBIX  JKMBOTHBIX. [lutaHue xuBoTHBIX. Iluranue
MO3BOHOYHBIX XHUBOTHBIX. [IpixaHue >kuBOTHBIX. KoxHoe npixanue. JKabepHoe u
JErOYHOE JIbIXaHUE.

JIpIXaHre MO3BOHOUYHBIX )KUBOTHBIX. DBOIIOLIHUOHHOE YCIOKHEHUE CTPOEHUS JIETKUX
MO3BOHOYHBIX )KUBOTHBIX. JIpIXaTenbHas cUCTEMA YeIoBeKa. MexaHu3M BeHTHIIALNU
NETKUX y NTUL U MIIEKONUTAONMX. TpaHCopT BENIECTB y OpraHu3MoB. TpancnopT
BEILECTB y KUBOTHBIX. KpoBeHOCHast cuctema u e€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KUBOTHBIX. Kpyru kpoBooOpaiieHus. DBOMIOLUOHHBIE YCIOKHEHUS
CTPOEHUSI KPOBEHOCHOM CHUCTEMbl TO3BOHOYHBIX KUBOTHBIX. Belienenue vy
opranu3moB. Beinenenne y kuBOTHBIX. CoOKpaTWTelbHbIE Bakyosd. OpraHsl
BbiiesieHHs. CBsi3b MOJIOCTH Tejla C KPOBEHOCHOM M BBIJCIUTENBLHON CHCTEMaMH.
Beinenenue y mo3BOHOYHBIX JKMBOTHBIX. 3allUTa Y MHOTOKJIETOYHBIX JKMBOTHBIX.
[TokpoBbI U X TPOU3BOHBIE.

Pa3apakuMoCcTe U perynsnus y opraHu3MoB. Pa3npakMMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apakuMOCTh U peryJisiius y MHOIOKJIETOYHBIX PACTCHUM.
PocToBele BemecTBa 1 MX 3HAYECHHE.

HepBHas cuctema u pediekTopHas PETyNsiius y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBhast cucrema u €€ oTAeNbl. DBOJIOIUOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM
CHUCTEMBI Y ’KUBOTHBIX.

Pa3paboTka anroputmMoB u mporpamm s d(PPeKTHBHOW (PYHKIIMOHATHHOU
AHHOTAIUU T€HOMOB, TPAHCKPUIITOMOB, MIPOTEOMOB, MeTab0JI0MOB
MHUKpPOOPTraHW3MOB, PACTEHUM, ’KUBOTHBIX U YEJIOBEKA

OpraHu3Mm 4eoBeKa U ero 3I0pOBbE




5.1

Oprasnbl 1 CUCTEMbI OpraHoB 4enoBeka. OTIenbl FOJOBHOTO MO3Ta MO3BOHOYHBIX
JKUBOTHBIX. Peduiexc u pedaexkropHas ayra. be3ycinoBHbIe U yCIOBHBIE PEhIICKCHI.
I'yMmopanbHas perynsiuusi ¥ SHIOKPUHHAS CHCTEMa KUBOTHBIX U 4YesioBeKka. JKenesbl
SHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlelicTBuE TOPMOHOB. B3auMOCBsI3b HEPBHOM
U DHIOKpPUHHOU cucteM. [umoranmamo-runopuzapHas cuctema. Pediekc wu
pedaekTopHas ayra. be3ycioBHbIE B YCIOBHBIE pedIIeKCh

5.2

3ammura opranu3Ma ot OonesHeld. iMMmyHHas cuctema uesnoBeka. KiieTo4yHbld u
TYMOPQJIbHBIA ~MUMMYHHUTET. Bpoxa€éHHBINA, NpUOOPETEHHBIH crienupuuecKuit
UMMyHUTET. Teopuss  KJIOHaJIbHO-CeEeKTHBHOTO  mMMmyHutera  (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamuTenbHble OTBETHI OpraHu3MoB. Poub
BPOXKAEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIl
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KpoBenocHas cucrema u e€ opranbsl. Cepiile, KpOBEHOCHBIE COCY/IbI U KpOBb. Kpyru
KpoBooOparenus. Pabora cep/ia u e€ perynsnus

54

Hpixanue uvenoBeka. Juddys3us ra3oB yepe3 MOBEPXHOCTh KJIETKH. JlpIxaTenbHas
CHUCTEMA YeJI0BeKa. [IpIxaTelbHas IOBEPXHOCTD. Perymsanus npixanus. /[pixarenpHble
00BEMBI

5.5

[IumeBapurensHas cuctemMa 4yenoBeka. OTOeabl NUIIEBAPUTEIBHOTO TPAKTA.
[TunieBapuTenbHbIe jKeIe3bl. BHYTpHUIIOI0CTHOE U BHYTPUKIIETOYHOE MUIIEBAPEHUE

5.6

[TokpoBsl u ux mnpousBoansle. Opransl BelgeneHus. Ilouku. CrpoeHue u
dbyHkuroHupoBanue HeppoHa. OuIbTpaIns, CEKpenus 1 00paTHOE BCaChIBAHNE KaK
MeXaHU3MBbI pPa0OThI OPraHoB BhAeIeHU. OOpa3oBaHUE MOYH Y YeTIOBEKa

I[BI/I)KGHI/IG YCJIOBCKA: MBbBIIIICYHAsI CHUCTCMA. CKGHQTHBIG MBIIIIOBI U HUX pa60Ta.
CTpo€HME U TUIIBI COEMHEHUS] KOCTEM

Teopust sBoOIMK. PazBuTHE XKU3HU Ha 3eMIie

6.1

OpomouronHass Teopust Y. Jlapsuna. [Ipeanochuiku BOSHUKHOBEHHS JTapBUHU3MA.
Kusnp u HayuHas aesrtenpbHocTh Y. JlapBuHa.

JBuwxkyue cuiabl 3Boiouuu BuAoB no Y. JlapBuHy (BbICOKass MHTEHCHBHOCTH
Pa3MHOXECHHSI ~ OpPTraHM3MOB, HACJIEICTBEHHAss HM3MEHYHMBOCTh, Oopbba 3a
CyIIIECTBOBaHHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuHTeTHdeckoil Teopun s3Boitoruu (CTD). HeitrpanbHas teopwus
sBomtonnu. CoBpeMEHHasi SBOJIONMOHHAS OWOJIOTHA. 3HAaYeHWE SBOJIOIMOHHOMN
Teopuu B HOPMUPOBAHUU €CTECTBEHHO-HAYYHOU KApTUHBI MUPA

6.2

[Homynsuus kak 3eMeHTapHas equHUIA 3BoIoIUH. COBPEMEHHBIE METOABI OLICHKU
TeHEeTUYECKOTO pa3Hoo0pa3usi M CTPYKTypbl momynsuuid. M3Menenue reHodonna
HNOMYJISIMM KaK 3JIEMEHTAapHOE 3BOJIOLMOHHOE SIBJIEHHE. 3aKOH T'€HETUYECKOTO
paBHoBecus J[x. Xapau, B. BaiinGepra.

DneMeHTapHbIe (akTOphl (ABMKYIHME CHUIIBI) DBOJIOMUH. MyTallMOHHBIN MpoIlecC.
KomOunaTuBHas u3MeHYMBOCTH. /[lpeiid TeHOB — ciydaiiHble HEHaIrpaBlICHHBIE
W3MEHEHUs YacTOT ajulesied B momymsnuax. OddexT ocHoBarens. Mwurparu.
W3onauus mnomynsumii: reorpadudeckas (IpOCTpaHCTBEHHAas), OMOJOTHYECcKas
(penpoayKTHBHAs).

EctecTBeHHbI 0TOOp — HaNpaBIAOMMNA (HakTOp IBOTOLHH. POPMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIHHI, CTAOMIIM3UPYIOIINMA, pa3phIBAOIIHH (AU3pynTUBHBIH ). [Tom0BOM
oT0Oop.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yiabTaT MUKPO3BOIIOLUU. Bo3HUKHOBEHME
npucnocoOiaeHuii 'y opranu3moB. Apomopdossl u uauoamantanuu. Ilpumeps
npucnocoOieHuii 'y  opranu3MoB.  OTHOCHUTENBHOCTh  IPUCIIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero «kputepuum u cTpykTypa. BumooOpa3zoBanue Kak  pe3yibTaT
MUKpO3BOIIOIMU. M3omsimus — kimoueBoil (akTop BumooOpazoBanus. [lytu wu




crocoObl BU000pa30BaHus: aJulonaTpuieckoe (reorpaguueckoe), CHMIaTpu4ecKoe
(3K0JIOTHYECKOE), «MTHOBEHHOEC» (monumIIONIM3aITHS, rUOpUI3aITH ).
JTUTenbHOCTh 3BOIIOLIMOHHBIX MPOLIECCOB.

Mexanu3mbl HOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp »BoOMIONMOHHON OHONIOTMU B pa3paloTKe HAy4YHBIX METOJOB COXPAaHEHUS
O0nopazHooOpa3uss. MUKPOIBOIIONUS W KOJBOJIOLHUS IApasUTOB M WX XO3S5EB.
MexaHnu3Mbl OPMHUPOBAHUSL YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C
HEH

6.3

Metonbl M3y4YeHHsT MaKpO3BONIONHU. [laJeOHTOJIOTHYECKHE METOIBl H3yUCHHS
sBosrouy. Ilepexonnbie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.
buoreorpaduueckne mMeToapl u3ydeHus dBooruu. CpaBHeHue (Guiopsl u (dayHbI
MaTEepHKOB U OCTPOBOB. buoreorpaduueckue obmactu 3emuu. Bunbl-sHaeMuku u
PEITUKTHIL.

OMOpHONIOTHYECKUE U CPAaBHUTEIBHO-MOP(OJIOTHUECKHE METOAbl  U3yuYeHHs
ABOMIONUK. [ eHEeTHYeCKHe MEXaHWU3MBbI SBOJIOIUU OHTOTEHE3a W IOSBICHUS
SBOJOIHUOHHBIX HOBIIIECTB. T"'oMmosorugnsie )41 AHAJIOTUYHBIC OpraHbl.
Pynumentapubie Opranel W aTaBU3MBI. MosekysIpHO-TeHETHUECKHE,
6I/IOXI/IMI/I‘-I€CKI/IG U MATCMATHYCCKUC MCTOABI U3YUCHUS 3BOJIIOLUU. I"'omonoruunsie
reHbl. COBpeMEHHBIE METOIbI TOCTPOSHHSI (PUITIOTCHETHYECKUX JICPEBBEB.
XpOMOCOMHBIe MyTalluu U 3BOJIIOIHA TCHOMOB.

OO6mme 3aKkOHOMEpPHOCTH (TpaBwia) dBodonMA. HeoOpaTuMOCTh  IBOJIOIHMH.
AnanrtuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIUU

6.4

HaydHble runoTe3sl IPOUCXOXKICHUS KU3HU Ha 3emiie. AOHOreHe3 U MaHCIepMHUsl.
JloHayuHble TpEACTAaBICHUS O 3apOXKACHUM XKHU3HU (KpeaunoHusM). l'umoresa
IIOCTOSIHHOT'O CaMO3apOKJICHHUs KU3HU U €€ omnpoBepxkeHue onsiramu @. Penu, JI.
Cnamnannuany, JI. [Tacrepa. [IporucxoskieHne )Ku3HU U aCTPOOHOIOTHS.

OcHoBHBIE JTambl HEOpraHWuyeckoil sBomtouuu. llmanerapHas (reosormueckast)
ABOJIONHS. XUMUYECKast IBOTIONNS. AOMOTEHHBIN CHHTE3 OPTaHUYECKHUX BEIIECTB U3
Heoprannueckux. Oneir C. Mumnepa u I'. FOpu. OOpa3oBanue mHOIMMEPOB U3
MoHoMepoB. KoarepBaTHas runotesa A.M. Onapuna, runoTes3a nepBUYHOTO OyIhOHA
JIx. Xonpeiina, renetndeckas runote3a I'. Ménnepa. Pubosumer (T. Uek) u runoresa
«vupa PHK» VY. T'unbepra. ®opmmpoBaHne MeMmMOpaH W BO3HHUKHOBCHHE
MPOTOKJIETKH.

Ucropust 3emuin 1 metonbl €€ u3yudeHusa. Mckomaemble OpPraHMYECKHUE OCTATKH.
I'eoxpononorust u e€ meronsl. OTHOCUTENbHAs W aOCONIOTHAS TEOXPOHOJIOTHSI.
['eoxpoHOIOrMY€ecKast Kaja: 30Hbl, 3PbI, IEPUOJBI, FTOXH.

Hauanbnapie sTansl opraHudeckod 3Bostouuu. [losBieHHME W 3BOJIOLHUSA IEPBBIX
KJIETOK. OBomionus  MeTtabonu3ma. BoO3HHKHOBEHHE TEPBBIX  SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIC OMOMIEHKH KaK aHAJOT MEPBBIX Ha 3emiie COOOILECTB.
Crpomatonutsl. [IpokaproThl U 3yKapHOTHI.

[Ipoucxoxxaenue sykapuoT (cUMOHMOreHe3). OBONIOLMOHHOE MPOUCXOXKACHUE
BUpPyCOB. [IpouCXOXIeHMe MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUMKHOBEHHE
OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3TaIbl YBOJIIOIMH BRICIIUX pacTeHuid. OCHOBHBIE apoMOp(}O3bl PACTCHHIA.
Brixon pacrenmii Ha cymy. llosBiaeHHe CIIOPOBBIX pacTEHUN M 3aBOCBAaHUE UMHU
cym. CemeHHble pacTeHus. [IponcxoxkieHre IBETKOBBIX PACTEHUM.

OCHOBHBIE TaITbI 3BOJIOIUY JKUBOTHOTO MUpa. OCHOBHBIE apOMOP(}O3bI )KUBOTHBIX.
Bennckas gayna. KemMOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX THIOB. [lepBhIe
XOpJOBBI€ KUBOTHBIE. JKU3HBb B BOJE. DBOJIOLHMS MMO3BOHOYHBIX. [Iponcxoxaenue
ampubuit m pentuwiuid. [IpoucxoxxaeHne MieKONMUTAOMUX W OTUI. [IpuHIMT
KIoueBoro  apomopdo3a. OcBoeHHe OECNO3BOHOYHBIMU W [MO3BOHOYHBIMH
YKUBOTHBIMU CYIIIH.




Pa3Butne *u3HM Ha 3emile IO 3paM M NEpUOJaM: apXel, IpOTEepo30i, Maneo3oHu,
Me3030M, KaitH0301. OO011as XapakTepUCTHKA KJIMMAaTa U T€OJOTUUECKHUX MPOIIECCOB.
[NosiBeHMe 1 pacIBET XapaKTEPHBIX OPraHU3MOB. YTIIe00pa30oBaHUE: €0 yCIOBUS U
BJIMSTHUE HA ra30BBIi COCTaB aTMOC(EpHI.

MaccoBble BBIMUpaHUS — OKOJOTMYECKHE KpHU3UCHl mpouuioro. IIpuuumHbl 1
CJIEZICTBHSI MACCOBBIX BbIMHUpAaHUH. COBPEMEHHBIM HSKOJOTMYECKH KpHU3HUC, €r0
0COOEHHOCTH

6.5

Paspnensl m 3agmaum  anTpomoyoruu. Metonel aHTponosioruud. CTaHOBIEHUE
MIPEACTABICHUI O MMPOUCXOXKAECHUH YeI0BeKa. COBPEMEHHBIE HAyUHbIE TEOPHH.
CxoncTBO uenoBeka C KMBOTHBIMHM. CHCTEMAaTHYECKOE IIOJIOKEHHE YEIOBEKa.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKAa  C  JKMBOTHBIMU:  CPaBHUTEIBHO-
Mophoornueckue, AMOPHUOJIOTHYECKHE, (U3H0I0T0-OMOXUMHYECKHE,
noBefeHYeckrne. OTINYMs 4elnoBeKa OT KUBOTHBIX. [IpsIMOX0kKIeHHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuUTHE TrOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JBmwxymue cuibl ((PakTOpbl) aHTPONOreHe3a: OHOJIOrMYecKHe, COLHUANIbHBIE.
CootHorieHre OMOJOTHYECKUX U COLUATbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.
OCHOBHBIE CTaJUU AHTPONOreHe3a. ABCTPAIONUTEKN — JBYHOTHE MPEAKH JIIOJEH.
UYenoBek yMenbli, IepBbIe U3TOTOBJICHUS OPY Ui Tpyaa. UemoBeK NpsSAMOXOASAIIUN 1
NepBbIi BBIXOA JtofAel 3a mpenensl Adpuku. Yenosek reiaenboeprckuii — oommii
NPEIOK HEaHJEPTAIbCKOTO YEJIOBEKa M  4YelOBeKa pa3yMHoro. Yemosek
HEAHJEPTAIbCKUM Kak BUJ JIIOJEH XOJOJHOTO Kiaumara. YenoBeK pa3yMHBIN
COBPEMEHHOT'0 THIA, JEHUCOBCKUN YEJIOBEK, OCBOCHUE KOHTUHEHTOB 3a MpeaesiaMU
Adpuku.

DBOJTIOHS COBPEMEHHOT0 YesioBeKa. EcTecTBeHHBIN 0TOOP B MOMYJISAIIUASIX YETTOBEKA.
MyTanoHHbIN Tporiecc U noaumopdusm. [lomynsunoHHbIe BOJHBI, Ipeld reHos,
murpanus 1 «3¢pHeKT 0OCHOBATEs» B MOMYJISAIMAX COBPEMEHHOTO YeIOBEeKa.
Uenoseueckue packl. [loHsTHe 0 pace. bonbime packl: eBporieonHas (eBpazuiickasi),
aBCTpaJIO-HErpOonIHAs (SKBATOpUATIbHAS ), MOHTOJIOUHAS (a3MaTCKO-aMEPUKAHCKas ).
BpeMmss u myTtu pacceneHusi yeiaoBeka IO IjaHeTe. EQMHCTBO uenoBeYECKUX pac.
Hayunast HecocTosTeNbHOCTh pacu3ma. [IpucnocobieHHOCTh uenoBeKa K pa3HbIM
YCIIOBUSAM OKpY>Karolei cpensl. BiusiHue reorpaduueckoit cpensl U Apeiida reHos
Ha MOP(oJIOTHIO ¥ (HHU3HOJIOTHIO YeTIOBEKA

DKOCHUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH

7.1

Pa3znensl u 3amaun sxonoruu. CBsi3b SKOJIOTUU C APYTUMH HaAyKaMHU.

Metonsl sxonoruu. [loneBbie HabMOIeHUS. DKCIEPUMEHTHI B SKOJIOTHH: TPUPOIHBIE
u naboparopHeie. MoaenupoBaHue B KOJIOTHH. MOHUTOPHHT OKPYIKAIOIIECH Cpebl:
JIOKaJIbHBIN, pETHOHAJIBHBIN U TJI00AIBHBIN

7.2

Oxonorndeckue ¢GakToppl W 3aKOHOMEPHOCTH wuX jAeicTBusa. Kiaccudukanms
HKOJIOTHYECKUX (PaKTOpOB: abMoTHYecKHe, OMOTHYECKUE, aHTpororeHHse. Oomuue
3aKOHOMEPHOCTH JIEUCTBHs IKojJorndeckux ¢akropos. [IpaBuno muaumyma (K.
HInpenrens, 0. JIn6ux). TonepaHTHOCTb. DBpHOMOHTHBIE M CTEHOOMOHTHBIC
OpPraHU3MBI.

Abuotnueckue ¢aktopsl. CBeT Kak 3Konoruyeckuii Qaxrop. JleWcTBue pasHbIX
Y4aCTKOB COJIHEYHOI'O CIIEKTPa HA OPraHU3MBbl. DKOJOTUYECKUE TPYIIIBI PACTEHUHN U
YKUBOTHBIX 110 OTHOILIEHUIO K cBeTy. CUrHaibHast poJib cBeTa. POTONEPHOIU3M.
Temmneparypa kak skonorudeckuii ¢paktop. [eficTBue Temmneparypsl Ha OpraHU3MBI.
[loiiknnorepMHbIlE 1 TOMONOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.




BrnaxkHOCTb Kak sKkonorudeckuii gpaxrop. IlprcrnocobaeHus pacTeHui K HOAIepKaHUI0
BojgHOro Oamanca. Kiaccudukammst pacTeHud 10  OTHONIICHHIO K  BOJIE.
[IpucnocobaeHus JKUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl o0OuTaHHS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, IOYBEHHas,
ryOuHHasE ~ TOJNOYBEHHAs,  BHyTpUOpraHusMeHHas.  DU3HKO-XUMHUYECKHE
0COOEHHOCTH cpeJl o0uTaHus opraHnu3MoB. [Ipucrnoco0aeHus opraHu3MOB K KU3HH B
Pa3HBIX Cpelax.

buonoruueckue putmel. BHemnnue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOAMYHBIE
putMbl. [IpHucrocoOIeHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHHSIM YCIOBUI
YKU3HU.

XKuznennsie ¢opmbl opranu3moB. [loHsTue o xu3HeHHOW Qopme. KuzHeHHBIE
dbopMbI pacTeHMii: JepeBbsl, KYyCTApHUKU, KYCTApPHUYKH, MHOTOJIETHHE TpPAaBbl,
oJHOJeTHUE TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHTHEL. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢akropsl. Buasl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYPEHLHS,
XHUIIHAYECTBO, cuMOno3 u ero ¢opmsel. Ilapasutusm, koomepamusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aUMOJICUCTBUS (Tonn4eckue, hopudeckue, padbpudeckre). 3HaUCHUE OMOTHUECKUX
B3aUMOJICHCTBUI IS CYIIECTBOBAHUS OPraHU3MOB B cpene obutanus. IlpuHiun
KOHKYPEHTHOT'O UCKIIIOUEHUS

7.3

DKOJIOTHYECKUE XapaKTePUCTUKW TomyJsnuu. Ilomynsmuss kak OuoJjornyeckas
cucrema. Ponbp HeomHOpoaHOCTH cpenbl, (PU3NYECKUX OaphepoB M OCOOEHHOCTEH
Ouosiornu BHJIOB B (OPMHUPOBAHHMH MPOCTPAHCTBEHHOW CTPYKTYPHI ITOIMYJISIIHIA.
OcCHOBHBIE TIOKAa3aTeld NOMYJALHUU: YUCIECHHOCTb, IUIOTHOCTb, BO3PACTHAs W
MOJIOBAsI CTPYKTYPa, POKIAEMOCTh, IPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPAIIHS.
DKkoyioruueckasi CTpykrypa mnonyisuud. OIeHKa YHMCIEHHOCTH IOMYJISIIHH.
JluHaMuka TOMyJsIuu U e€ peryisaiusa. BUoTHYecKwil MOTEHIHaa TMOIMYJISIUH.
MopenupoBanue TUHAMHUKHU nonyJsiiuu. KpuBble pocTa YUCICHHOCTH MOIMYJISILUU.
KpuBbie BbDKMBaHUS. Perymsius dYHCICHHOCTH TMOMYJSIHA: poib (HaKTOPOB,
3aBUCSIINUX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTUYECKUE CTPATETUH BHIIOB (I- U
K-cTparerun).

[TonsiTne 06 3Konmormyeckoil HuIle Buaa. MecrooOuTtanue. MHOrOMepHas MOJETh
skosiornyecko Humm Jx.M. XarumHcoHa. Pa3Mepbl SKOJIOrMYECKOW HUIIH.
[ToTreHuuanbHas U peanr30BaHHAs HUIIIU.

Bun xak cucrema nmonyssinuid. Apeainbl BUJIOB. BUIbI M UX )KM3HEHHBIE CTPaTErvu.
3aKOHOMEPHOCTU TOBEACHHUS U MUTpPALMM KUBOTHBIX. Buosormueckue HHBA3UU
9y’>KEPOJIHBIX BUIOB

7.4

CoobmiecTBa opraHnu3MoB. bruorieHos u ero crpykrypa. CBsizu MeXIy OpraHU3MaMH
B OworeHoze. DOkocuctemMa Kak oOTkpeitas cuctema (A.J[x. Tencmn).
OyHKIMOHAJIbHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: MPOIYLEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpodudeckue ypoBHH. Tpoduueckue menu u cetn. AOHMOTHYECKUE
65oku 3KkocucteM. [louBbl U miIbl B 3KocucTeMax. KpyroBopoT BemecTB M MOTOK
SHEPTUU B IKOCUCTEME.

OCHOBHBIE TIOKa3aTENM 3KOCUCTEMBbI. brnomacca M mpoayKuusa. ODKOJOTHYECKHE
MUPAMHUJIBI YUCEl, OMOMACCHI U DHEPTHH.

HanpaBieHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. llepBuunbie u
BTOPUYHBIE CYKLIECCUU U UX MPUYUHBL. AHTPOMOTE€HHbIE BO3ACUCTBUS HA CYKIIECCHH.
Kmumakcnoe coobmiectBo. bropasHooOpasue M MojiHOTa KpyroBOpOTa BEILECTB —
OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupogHble  HKOCHCTEMBI. AHTPOINOIE€HHBIE HSKOCHUCTEMBI. ATPO’KOCHCTEMA.
ArpotieHo3s. Paznuuns Mex1y aHTpOIIOT€HHBIMU U PUPOIHBIMU SKOCUCTEMAMU.




Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢uopa u
dayna. CuHaHTpomM3aIus TOPOACKON (ayHbl. bromormdeckoe u X03sUCTBEHHOE
3HaYEHHE arpo’KOCUCTeM U YpOO3KOCHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICCTBUI OPraHU3MOB B 3KOCHCTEMaX.

IlepeHoc sHepruuM M BEWIECTB MEXKAY CMEXHBIMU DKOCHCTEMAMH. Y CTOMYHMBOCTH
OpPraHU3MOB, MOIYJISIUN U SKOCUCTEM B YCIIOBUAX €CTECTBEHHBIX M AHTPONOT€HHBIX
BO3JECHCTBUI

7.5

buochepa — oOmermanerapras o6omodyka 3emiH, TIO€ CYIIECTBYeT WIIU
cymecTBoBaia xu3Hb. Yuenue B.U. Bepuanckoro o 6uocdepe. O6mactu 6uocheps
u e€ coctaB. JKuBoe BeriecTBo 6Hocdepsl U ero GyHKIUH.

3aKkoHOMEpHOCTH cyiecTBoBaHus Ounocheppl. OcobenHocTn Ouochepsl Kak
rio0anbHOM sKocucTeMbl. J[nHamMHueckoe paBHOBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOTCOXMMHYECKHE IUKIBI (YIiieposa, a30Ta). PUTMUYHOCTD SIBJICHUN B
ouocdepe.

3onanbHOCTE Onochepnl. [lonarue o Gmome. OCHOBHBIE OMOMBI CyIIHM: TYHJpAa,
XBOMHBIC Jieca, CMCHIAHHBIC U MIMPOKOJIMCTBCHHBIC JICCA, CTCIIN, CABAHHBI, ITYCTBIHHU,
TPOIHYECKHE Jieca, BEICOKOTOPhs. Kitmmar, pacTUTENbHBIN 1 YKHBOTHBIN MU OMOMOB
CYUIH.

Crpykrypa ¥ (GYHKIHS KHBBIX CHCTEM, OIICHKA HMX PECYpCHOTO MOTEHIMala |
O6uocdepHbIX QyHKIHIA

7.6

DKOJIOTHYecKre KPU3UChl M MX NMpUYUHBL. Bo3zaelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3AYIIHOM cpeabl. OxpaHa Bo3AyXa. 3arps3HEHUE BOJHOM CpEIBbl.
OxpaHa BOJIHBIX pecypcoB. Pazpymenue noussl. OXpaHa NOYBEHHBIX PECYPCOB.
H3MeHeHne Kiumara.

AHTpPOIIOTEHHOE BO3/JCICTBUE HA pACTUTEIbHBIM M KUBOTHbII Mup. Oxpana
PaCTUTEIBHOTO M KMBOTHOTO MupAa. OCHOBHBIE INPUHUUIBI OXPaHBl IPUPOIBI.
Kpacubie knuru. Ocobo oxpansemble npupognsie Teppuropun (OOIIT).
boranndeckue caapl ¥ 300J0THYECKHUE MTAPKH.

OcCHOBHBIE NPUHIMIBI yCTOMYMBOIO PpA3BUTHUS UEJIOBEUECTBA U  IPHUPOABI.
PanyonansHOE IpUPOAONOIb30BAHNE U COXPAHEHHE OMOJIOTHYECKOr0 Pa3sHOOOpasHsl
3emun




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

—  buonorus, 10 xknace/ Ilaceunux B.B., Kamenckuit A.A., Py6iioB A.M. u
npyrue; noj penakiueit [aceunuka B.B., Akiinonepuoe o61iectBo «M3narenbcTBo
«IIpocsemenue»

—  bwuonorus, 11 kmacc/ [laceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u
npyrue; noa penakmnueit [laceunuka B.B., Aknmoneproe o61miectBo «M31aTenbcTBO
«IIpocsemenue»

— buonorus. buonornueckune cucremsl U mporecchl, 10 kmacc/ Tepemos
A.B., IlerpocoBa P.A., OOmiecTBO ¢ OrpaHu4eHHONW OTBETCTBEHHOCTHIO «MOL]
MHEMO3NHA»

— buonorus nns 3HatokoB. YTriryOJieHHBIH ypoBeHb. 11 kiacc: ydyeOHUK.
OBomonusa xku3Hu; 1-e uznanue dEnopor J.A., Makapo K.B., Kurapes N.A.
O6m1ecTBO ¢ orpannueHHON 0TBeTCTBEeHHOCTHhI0 « DU3TEX YUEBHUK

— buonorus nns 3HatokoB. YriryOsieHHBIH ypoBeHb. 10 kiacc: ydyeOHUK.
MonekynspHas u kiaeTouHas Ouojorus; 1-e mzmanne Mazspkuna T.B., Canenko
B.b., Ceicomsituna E.B. u npyrue O01ecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO
«OU3TEX YUYEBHUK»

— buonorus nis 3HaTOKOB. YTayOsneHHbI ypoBeHb. 11 kiacc: yueOHUK.
OObmas Ouonorusa. Okojorusi; 1-e m3nanume XKurapes W.A., KysneumoBa H.A.,
MocanoB A.A. u npyrue OOImECTBO C OTPAaHUYECHHOW OTBETCTBEHHOCTHIO
«OU3TEX YUYEBHUK»

— buonorus nis 3HaTOKOB. YTayOsneHHbI ypoBeHb. 10 kjacc: y4eOHUK.
I'enetuka. buotexnonorus; 1-e wuszmanme Mazspkuna T.B., Canenxko B.B.,
Ceiconatuna E.B. m npyrue OOI1IecTBO € OrpaHM4YEHHOW OTBETCTBEHHOCTHIO
«OU3TEX YYEBHHUK»

— buonorus nns 3HaTokoB. YTriryOJieHHBIH ypoBeHb. 10 kiacc: ydyeOHUK.
buonorus pazsutus; 1-e mzganune Mazspkuna T.B., Canenko B.b., Ceiconsituna
E.B. u apyrue OOmiecTtBo ¢ orpaHuueHHONM oOTBeTCTBeHHOCThIO «DU3TEX
YUEBHUK»
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