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[Tporpamma o yuebunomy npeamety "buonorusa" (nanee - Ononorus) Ha ypoBHE
cpenHero obmiero oOpa3zoBanusi pa3paboTaHa Ha ocHoBe dDenepaibHOrO 3aKOHA OT
29.12.2012 Neo 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparuny, ®I'OC COO,
Konuenuuu mnpenonaBaHusi ydeOHoro mpenmera «buonorus» U OCHOBHBIX
MoJIOKEHUH (efiepanbHOil paboueli MporpaMMbl BOCIIUTAHMS.

YueOubii npeamer «buonorus» yrioyonénHoro ypoBHs wusydeHus (10-11
KJIACChI) SIBJISIETCS OAHUM W3 KOMIIOHEHTOB MpeaMeTHol obnactu «EctecTBeHHO-
Hay4dHble TipeaMeThy. CormacHo nonoxkeHussM @I'OC COO mpoduibHbIe yudeOHBIC
OpeaIMeThl, H3y4yaeMble Ha  yIIyOJIEHHOM  ypOBHE, SBISIIOTCA  CIHOCOOOM
muddepennmanm 0Oy4IeHNS Ha YPOBHE CpeIHEro oOmero oopa3oBaHus U MPU3BAHBI
00eCIeuuTh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIITUM, CPETHUM OOIINM, CPETHAM
npoecCHOHATBHBIM W BBICIIUM O0pa3oBaHuWeM. B TO ke BpeMs Kakabld M3 ITUX
Y4€OHBIX MPEAMETOB JOJDKEH OBITh OpPUEHTHUPOBAH Ha MPUOPUTETHOE pEIICHUE
o0pa30oBaTeNbHBIX, BOCHUTATEIbHBIX U PAa3BUBAIONIMX 3a/a4, CBA3aHHBIX C
npodopueHTanueii oOy4aronMxcss U CTUMYJIHMPOBAHMEM HHTEpeca K KOHKPETHOM
00JIaCTH HAY4YHOTO 3HaHUS, CBS3aHHOTO C OWOJOTHEed, MEIUIUMHOM, SKOJIOTUEH,
MICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma no yue6HoMy npenmMety "buonorus" gaét npeacraBieHue o eI U
3alayax u3ydeHus ydeOHoro mpeamera «buosorus» Ha yriayOiaEHHOM YpOBHE,
onpejensieT o0s3aTebHOe  (MHBapUAHTHOE) TPEIMETHOE COJEp)KaHHE, €ro
CTPYKTYPUPOBAHHE I10 pa3jiejaM U TeEMaM, paclpeieJIeHUue Mo KiaccaM, peKOMEHAYET
MOCJIEIOBATEIBHOCTh M3YUYEHUsI yUYEOHOT0 Marepuana ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKHA YYEOHOTO POLEcca, BO3PACTHBIX OCOOEHHOCTEM
oOyuaronuxcs. B nmporpamme no 6mosiornu peann3oBaH MPUHILIMI PEEMCTBEHHOCTH
C U3y4eHHEeM OHMOJIOTUU Ha YPOBHE OCHOBHOIO 0011I€T0 00pa3oBaHus, Oyiarogaps 4emy
MPOCMATPUBAETCS HANPABJICHHOCTh HA MOCIEAYIOIIEE pPa3BUTHE OUOJIOTHYECKUX
3HaHWM,  OPUEHTUPOBAHHBIX  HAa  (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIIJICHUS, MPEACTaBICHUI O 310pOBOM oOpase
YKU3HH, HAa BOCIIUTAaHUE OEPEKHOTO OTHOIICHUS K OKpY>KaroIIel mpupoHoii cpene. B
nporpaMme 10 OWOJIOTMM Tak)Ke IOKa3aHbl BO3MOXKHOCTHM Yy4e€OHOTO TMpeaMeTa
«buonorus» B peanuzaruu tpedoanuiit ®I'OC COO k maaHupyeMbIM JIMYHOCTHBIM,
METanpeJIMETHBIM U TPEAMETHBIM pe3yjibTaTaM oOy4eHHs U B (HOPMUPOBAHHUH
OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATEIBHON JCSATEIBHOCTH OOYyYarOUUXcs IO
OCBOCHHIO COJIEpKaHUsI OMOJIOTMYECKOro 00pa3oBaHUs Ha YPOBHE CPEIHEro OOIIero
oOpa3zoBaHus.

VYyebnsiii npeamer «buonorus» Ha ypoBHE cpeAaHero oo6iiero oOpa3oBaHHUS
3aBepIlaeT OMOJOTHYECKOe 00pa30BaHKE B IIKOJIE U OPUEHTHUPOBAH HA PACIIMPEHUE U
yrayOieHnue 3HaHUK O0ydarolMXcs O >KMBOM MPHUPOJAE, OCHOBAX MOJEKYJSPHOU U
KJICTOYHON OHOJIOTHH, SMOPHUOJIOTUHA W OHOJIOTMH Pa3BUTHS, T€HETHKHU, CEJICKIIHH,
OMOTEXHOJIOTUH, YBOJIFOIIMOHHOTO YUCHUS U DKOJIOTHH.

N3yuenune yuebnoro mnpenmera «buomorus» Ha yrayOJeHHOM YpOBHE
OPUEHTHUPOBAHO HA TIOJTOTOBKY OOYyYarONmUXCs K TOCIEAYIOMEMY TOIyISHHIO



Oouonormueckoro  oOpa3oBaHusi B By3aX M OpraHU3alUAX  CPEAHEro
npodeccuoHanbHOro 06pazoBaHusi. OCHOBY €ro COJAEp)KaHHUS COCTABIIAET CHCTEMA
OMOJIOTMYECKUX  3HAHUM, MOJYYEHHBIX IPU  HU3YYEHUH  OOydarolUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX pa3/ieloB OHOJOIMM Ha YPOBHE OCHOBHOIO
obmiero oOpaszoBanus, B 10—11 kmaccax 3TM 3HaHMS TOJY4aloT pa3BUTHE. TaK,
paciypeHsl U yriayOsaeHbl OMOJIOrMYECKUEe 3HAHUSI O PaCTEHUSIX, )KUBOTHBIX, rprdax,
OaKTepusX, OpraHU3Me 4eJ0BEKa, OOIINX 3aKOHOMEPHOCTAX >KU3HM, JOTIOJHUTEIBHO
BKJIFOUEHBI OHMOJIOTUYECKHE CBEJICHUS MPUKIATHOTO U TIOMCKOBOTO XapakTepa,
KOTOpPbIE MOHO HCIIOJb30BaTh KaK OPHEHTHPHI JUIA MOCJIEAYIOEro BbIOOpa
npodeccun. Bo3mokHa  Takke ~ HWHTETpanus ~ OMOJOTHYECKUX  3HAHUH ¢
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TOTYYCHHBIMH OOYYAIOUIUMHCS TPU H3yYECHUU
bu3MKY, XUMHH, Teorpaduu U MaTeMaTHKH.

CrpykTypa mnporpammbel 1o ydeOHOMy mnpeamery '"buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIN U 3BOJIIOIIMOHHBINA MOAXO0/bI K U3y4eHHUIo Ononoruu. CoriacHo
UM, HM3y4alOTCsl CBOWCTBA M 3aKOHOMEPHOCTH, XAPAKTEPHBIE JUISl JKUBBIX CHCTEM
Pa3HOrO0 YpOBHS OpraHM3alMd, OJBOJIOLMNA OPraHMYECKOr0 MHpa Ha 3emile,
COXpaHEHUs1 OMOoJoruuecKoro pazHooOpasus miaHersl. Tak, B 10 kiacce uzydarorcs
OCHOBBl MOJIEKYJISIPHOM H KJIETOYHOM OWOJIOTUH, SMOPHONOTMM U  OHOJIOTHUH
pa3BUTHSA, TC€HETHKH M CEJIEKIMH, OMOTEXHOJOTMU U CHUHTETHYECKOM OHOJIOrHuH,
aKTyaJU3UPYIOTCS 3HaHUS oOyvaroumxcs Mo OOTaHHMKE, 300JI0TMHM, aHATOMUHU,
¢dbusznonornn yenoeka. B 11 knacce u3ydarOTCs HBOJIOIMOHHOE YYEHHE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYyeOublii  mpeamer  «buonorus» — mpu3zBaH ~ 00ECHEYUTh  OCBOCHHE
OOy4aroIIMMHUCST OMOJIOTHYECKUX TEOpUM M 3aKOHOB, WJEH, MPUHUMUIIOB U IpaBul,
JIEXKAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHUpPA, 3HAHUU O
CTPOEHUH, MHOTrooOpa3suu U OCOOCHHOCTSX KIIETKH, OpraHu3Ma, MONYJISLHH,
OMOLIEHO3a, PKOCHUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHMUSIX B OMOJIOTMM, MPUKIAAHBIX acleKkTax OMOJOrMueckux 3HaHuu. Jis
pa3BUTUSL U TOAJEpKAaHUS HHTepeca OOydalIIuMXcsi K OHOJOTMH Hapsiay co
3HAYUTENbHBIM 00bEMOM TEOPETUYECKOTO0 MaTepHala B COAEpPKaHUH MPOTPAMMBI 110
OMOJIOTMH TPESYCMOTPEHO 3HAKOMCTBO C MCTOpPUEH CTAaHOBJIEHUS W Pa3BUTUSA TOH
WIM UHOHM o0nacTh OMOJIOTHM, BKJIAJIOM OTEYECTBEHHBIX U 3apyOeKHBIX YUEHBIX B
pelIeHre BAXKHEUIIINX OMOJOTUYECKUX U IKOJIOTHYECKUX MPOOIIeM.

[enr uzydyeHus: yueOHoro mnpeamera «buonorus» Ha yriyOJnEHHOM YpPOBHE —
OBJIaJICHHE 00YYaIOIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKI[MOHAJIBHOM OpraHU3alNu
YKUBBIX CUCTEM Pa3HOTO paHra U MpuoOpeTeHrne YMEHHUM MCIOJIb30BaTh 3TU 3HAHUS B
dbopMuUpOBaHUM HMHTEpeca K  ONpeneNéHHOW  obnactu  npodecCHOHAITBHOM
NeSATEIbHOCTH, CBA3aHHOM ¢ OWOJOrMel, Wi K BbIOOpY y4eOHOro 3aBeleHHUs s
MPOJIOJKEHUS OMOJIOTMYECKOr0 00pa30BaHus.

JlocTmxenue 1enu u3yueHus yueoHoro npeamera «buonorus» Ha yriay6néHHOM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:



OCBOCHHE OOYYaIONUMHUCS CUCTEMBI OWMOJIOTHYECKUX 3HAHUW: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEHIUAX, THIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
npaBujax, COCTaBISAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHUHY MHUpa; O
CTPOEHUHU, MHOT000pa3MM M OCOOEHHOCTSIX OWOJOTMYECKUX CHUCTeM (KJIeTKa,
OpraHu3M, MOIYJISIUs, BUA, OMOreoreHo3, Ouocdepa); 0 BbIAAIOUIUXCS OTKPHITHIX U
COBPEMEHHBIX MCCJIEIOBAHUSIX B OMOJIOTHH;

O3HAaKOMJIEHHE OOydYaroumxcsi C METOJlaMUd TO3HAHMS SKUBOW MPUPOJBIL:
WCCJIEIOBATEILCKIMHU METOJIaMU OMOJIOTHYECKUX HAYK (MOJICKYJISIPHON M KJIETOYHOU
Owonorny, SMOPHOJIOTHM ¥ OWOJOTUM Pa3BUTHSA, TEHETUKH M  CEJICKIIUH,
OMOTEXHOJIOTUHA ¥ CHHTETHYECKOW OMOJIOTHH, MaJICOHTOJIOTHUH, SKOJIOTHHN ); METOTAMHU
CaMOCTOSATEILHOTO TPOBEICHUS OMOJOTUYECKUX HMCCICIOBAHUN B JIaOOpaTOpHH U B
npupojie (HaOI0IeHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHNE);

OBJNIaJICHNE  OOYYAIOMMMHUCS  YMCHHSIMH:  CaMOCTOSITEIbBHO  HAaxOJUTh,
aHAIM3UPOBaTh W HCIOJIb30BaTh OHUOJOTHYECKYI0 HMH(POPMAIIHMIO; TOJIB30BATHCS
OMOJOTUYECKONH TEPMHUHOJIOTHEH W CHUMBOJIMKOM; YCTAaHaBIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COIUATBHO-DKOHOMUYECKMMH M JKOJIOTMUYECKUMU
npoOjeMaMu 4YeJIOBEYECTBA; OIICHUBATH IIOCJEACTBHUS CBOCH JIEATEIBHOCTH TIO
OTHOUIIECHUIO K OKPY’KaIoIIeW NPUPOJAHOU cpefie, COOCTBEHHOMY 3J0POBBIO H
3JI0POBBIO OKPYIKAIOIIUX JIIOJICi; 00OCHOBBIBATh M COOJIOATh MEPHI MPOPUITAKTUKA
WH(DEKIIMOHHBIX 3a00JIeBaHMM, MpaBUjiia TMOBEJACHHUS B MpUpoje U oOecreueHus
0e30macHOCTH COOCTBEHHOW JKM3HEACATEIPHOCTH B UYPE3BBIYAHHBIX CHUTYaAIIHASIX
MPUPOTHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMCHHBIC Hay4YHBIC
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYYAIONIUXCS MHTEIUICKTYIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
MpoIlecCe 3HAKOMCTBA C  BBIJAIOMIMMHUCS  OTKPBITUSIMH W COBPEMCHHBIMH
UCCIICIOBAaHUSIMU B OWOJIOTHMH, pEHIaeMbIMU €10 MOpo0JeMaMH, METOI0JOTHEH
OMOJIOTUYECKOTO HCCIEAOBAHUS, TPOBEICHUS JKCIEPUMEHTAIBHBIX HCCIEIOBAHUM,
perieHusi OWOJIOTHYECKUX 3a7ad, MOJICTUPOBAHMS OWOJIOTHYECKUX OOBEKTOB H
MPOIIECCOB;

BOCIIUTAaHUE Yy OOYy4YaroImMXCsl IIEHHOCTHOTO OTHOIIEHHUS K JKUBOW MPUPOJIE B
IIEJIOM U K OTACNIbHBIM €€ O0BEKTaM W SABJICHUSIM; (OPMHUPOBAHUE HKOJIOTHYECKOM,
TeHETHYECKOM TPaMOTHOCTH, OOIIeH KyJbTYphl TMOBEACHUS B MPUPOJIC; WHTErPALIUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

NpUOOpPETCHUE  OOYYArONIUMHUCS  KOMIIETEHTHOCTH B PallMOHAIBHOM
MIPUPOOIIOIL30BaHUN (COOITFOICHHIE TIPABIII TMOBEICHUS B MPUPOJIE, OXPaHbl BUIIOB,
IKOCHUCTEM, Ouocdepnl), COXpaHEHUH COOCTBEHHOTO 3J0pPOBbS W  3J0POBbS
OKpY>KaroIux Jtojiel (coomoaeHus Mep npoduiiakTUKu 3a00J1eBaHuM, 00ecIeueHre
0€30MacHOCTH KM3HEICATEILHOCTH B YPE3BBIUAWHBIX CHUTYAIMSAX MPUPOIHOTO U
TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCITOIB30BAHUS OWOJIOTMYECKUX 3HAHUH |
YMEHUH B IOBCEIHEBHOW KU3HU;

CO37aHE YCIOBUH JUIsl OCO3HAHHOTO BHIOOPA O0YUaIOIIMMHUCS UHANBUIYATbHON
oOpa3oBaTenbHOI TPaeKTOPUH, CIIOCOOCTBYIOIIEH MOCJIETYIOIIEMY



poeCCHOHATBHOMY CaMOOIIPECICHUIO, B COOTBETCTBHHM C WHAWBUIYaJTbHBIMU
MHTEpecaMu U MOTPEOHOCTIAMH PErHOHA.

OO01iee 4yKMCIIO 4YacoB, OTBEJACHHBIX HA W3y4deHUE OMOJIOTMU Ha YIiyOJIEHHOM
YpOBHE cpeaHero ooimiero oopazoBanus, coctaBiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B Heemio).

Ot6op opraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHHs] OHOJOTHUH
OCYUIIECTBIISIETCS. C Y4€TOM CHeHU(UKU €ro COAEpX aHUs W HaIpaBICHHOCTH Ha
NpOAODKEHHE  OMOJOTMYECKOro  O0pa3oBaHHMA B OpPTraHM3AlMAX  CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

OO0s3aTenbHBIM YCIIOBUEM TIPU OOYYEHHH OHMOJIOTHU Ha yriayOJaEHHOM YpOBHE
SBJIICTCSI TIPOBEJICHWE JaOOpaTOPHBIX M MPaKTHUECKUX pabor. Takke ydacTue
OOy4JaromMXcss B BBHIMOJHCHUH TMPOCKTHBIX M YYEOHO-HCCIEIOBATEIBCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEAEIIICTCS yUUTEJIEeM Ha OCHOBE MMCIOIIMXCS MaTEPHAIBHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.

COJEPXAHUE OBYUYEHUA
10 KJIACC

Copnepxanue nOporpaMMbl, BBIIECIICHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyaapcTBeHHoi urorooit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHas Ouosiorusi — KOMIUIEKCHas Hayka. KpaTkas ucropusi pa3BUTHS
ouonoruu. buonornyeckue Hayku U n3ydaembie UMU MpoOaemMbl. DyHaaMeHTaIbHBIE,
MPUKJIAJIHBIC U TIOMCKOBBIC HAYYHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HayeHue Ouojoruv B (POPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabl mupa. lIpodeccuun, cBsizanHbie ¢ Ouosiorued. 3HaueHHe OUOJOTUHM B
MPAKTUYECKOM  JAEATEIbHOCTM  YEJOBEKAa: MEIUIIMHE, CEIbCKOM  XO3SICTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMoHCTpauumn

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mennens, B. 1. Bepnanckuii, 1. I1. I1aBnos, 1. 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Peconckuii, [Ix. Yorcon, . Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBs3b OMOJOTMM C JPYyrUMU Haykamuy, «Cucrema
OMOJIOTMUYECKUX HAYK.

Tema 2. ’)KuBble cucTeMbl U UX H3yYeHHUE

JKuBble cucTeMbl Kak mpeameT u3ydeHusi Ononoruu. CBOWCTBA KUBBIX CHCTEM:
€IMHCTBO XWMHUYECKOTO COCTaBa, IWCKPETHOCTh U UEIOCTHOCTh, CIOXHOCTh U
YIOPSAI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, K3BMEHYMBOCTh, POCT U Pa3BUTHE.



YPpOBHM OpraHu3alvy KXUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHbIN, MOIMYJISIMOHHO-BUIOBON, IKOCUCTEMHBIN (OMOTeOIEeHOTUUECKHN),
ounocdepnsiii. [Ipouecchl, npoucxoasime B *KUBbIX cucTteMax. OCHOBHbBIC MPU3HAKU
xuBoro. XXKusnp kak gopma cymiectBoBaHus matepun. Hayku, msydaroniue >KUBbIC
CUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3alUU.

N3ydenne >XKMBBIX cuCTeM. MeToapl Ouosiormdeckor Hayku. HaGmrogenue,
U3MEPEHUE, HKCIEPUMEHT, CUCTeMaTU3alus, MeTaaHann3. [loHaTre o 3aBUCHUMON U
He3aBHUCUMOM nepeMeHHou. [ImanupoBanue skcnepumenTa. [loctaHoBKa 1 npoBepka
runote3. Hynesas rumotesa. Ilonstue BeIOOpKM u e€ mocToBepHOCTH. Pa3bpoc B
ononornyeckux JAaHHbIX. OILIEHKa JOCTOBEPHOCTH IOJIYYEHHBIX PE3YJIbTATOB.
[IpyuunHbI UCKAXKEHUS PE3YIBTATOB dKCIiepuMeHTa. [[oHSITHE CTaTUCTUYECKOTO TECTA.

JleMoHCTpanumn

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKK JKU3HW», «buonornueckue
cucteMbl», «CBOMCTBA KUBOW MATEPUN», «YPOBHU OPTaHU3ALMU KUBOU MPUPOIBDY,
«CTpoeHue KUBOTHOW KIETKH», «TKaHUM KUBOTHBIX», «CHUCTEMBI OPraHOB
YeJIOBEUECKOro opranusmay, «buoreonenos», «buocdepay, «MeTonpl H3ydeHUS
YKUBOW MPUPOABDY.

O6opynoBanue: jgabopaTropHOe 0O0OpYAOBaHUE IS IPOBEACHUS HAOIIOJACHUM,
U3MEPEHUN, SKCIEPUMEHTOB.

IIpakTnueckas padora «Vcnonb3oBaHWe pa3IUYHBIX METOJOB MPU U3YUYEHUU
YKUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Kinetrka — cTpykTypHO-GYHKIIMOHAIBHASL €IUHUIIA KUBOTO. MCTOpUS OTKpBITUS
kiaetku. Paborel P. TI'yka, A. JleBenryka. Kiierounas teopus (T. IlIBann, M.
[nefinen, P. BupxoB). OCHOBHBIE MOJ0XKEHUS COBPEMEHHOM KIETOYHOU TEOPHH.

Metoasl  MOJIEKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MUKPOCKOMUS,
xpoMarorpadusi, 3yekTpodope3, MeToJ MEYEHBIX aToMoB, auddepeHnrnanTpHoe
HeHTpUyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue UKCUpOBaAHHbIX KILEMOK.
OnekTpoHHass ~ MUKpockonus.  Kowngokanvnas ~ mukpockonus. — Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JemoHcTpanuu

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

Tabmuubl 1 cxeMbl: «CBETOBOM MHUKPOCKOM», «IJIEKTPOHHBIA MHUKPOCKOI,
«HcTopust pazBUTHS METOAO0B MUKPOCKOTIHI .

OO6opy0oBaHME: CBETOBOM MHMKPOCKOII, MHUKPOIpENnapaTbl PacTUTEIIbHBIX,
YKUBOTHBIX U OAKTEPUAJIBHBIX KIJIETOK.

IIpakTuueckass pabora «/3ydyeHne METONOB  KJIETOYHOM  Ouosoruu
(xpomarorpadusi, anexkrpodopes, nuddepennnanbioe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPO3JIEMEHThI. Boaa
U e€ poJb KaK pacTBOPUTEIIS, PEareHTa, y4yacTU€ B CTPYKTYPUPOBAHUU KIIETKH,



TeIrIoperysauun. MuHepaabHbIe BEIIECTBA KJIETKH, UX OWojoruyeckas posib. Ponb
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Opranuyeckne BemiecTBa KieTKW. buonormyeckue nonumepsl. benku.
AMMHOKHUCIOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBoW MoJekynbl. [lepBuunas
CTpyKTypa Oenka, NenTujHas CBsA3b. BTopuuHasg, TpeTHYHAas, 4YETBEPTUUHAS
cTpyktypbl.  Jlenatypanus. CpoictBa  OenkoB. Kimaccudukanus — Oenkos.
buonorudeckue GpyHkunu 6enkoB. [Ipuonsi.

VYrneroasl. MoHocaxapuabl, AUCaXapubl, OJUTrOCaxapuabl U IMOJIUCAXAPUJIbL.
OOmmii ian cTpoeHus U (HU3UKO-XMMHUYECKHUE CBOMCTBA YIIIeBOIOB. bromornueckue
(GYHKIIUH YTIIEBOIOB.

Jlumunel. T'uapodunsHO-rHApOdPOOHBIE cBOlcTBa. Kimaccudukammss aumumos.
Tpurmunepunsl, ¢ochomunuasl, BOCKH, cTepounabl. buomornueckne GyHKIHHA
munuaoB. O0mue cBOKCTBa OMOJIOTMYECKHX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

HyxneunnoBsie kucnotel. JJHK u PHK. CrpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneorunsl. [Mpunimn kommiementapHoctu. [Ipasmino Yapradda. Ctpykrypa JHK
— JBOMHAas cnupaib. MectoHaxoxaeHue u Oumonorudeckue ¢yukiuu JIHK. Bumabl
PHK. ®ynkiuu PHK B knetke.

Crpoenne wmonekynsl AT®. Makpospruyeckue cBsizu B Moisekyine ATO.
buonornyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHbIE NMEPEHOCUHUKHU, MX (YHKIUU B
Kietke. /[pyeue nykneozuompugocpamor (HT®). CexkBenupoBanue JJHK. Memoow
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykrypHas OuoJIOTHs: OMOXMMHUYECKHME W OMO(U3NYECKUE HCCIICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpbl OMomonekyi. Modenupoganue cmpyKmypol
u yHKyuili 6UOMONEeKYn U uUx Komniekcos. Komnvromephwiii Ousain u opeaHudecKull
CUHmMe3 OUOMOJIEKYL U UX HENPUPOOHBIX AHAO208.

JemoHcTpanuu

[Toptpetsr: JI. Ilomunr, x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankinun, O.
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B HEXKHUBOM IIPUPOAEY,
«PacmpeneneHrie XuMHUYECKHUX 3JIEMEHTOB B dKUBOW MPUPOIE.

Tabmuubr u cxemsl: «llepuoanueckass TaOIUIIA XUMUYECKUX DIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJIbI», «BemecrBa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenka», «CTpYKTyphl O€NKOBOM MOJIEKYJbl», «CTpoeHHEe MOJIEKyl
YTIIEBOIOB», «CTpOEHUE MOJIEKYJ JTUNUI0BY, « HyKnenHoBbIE KUCIOThIY, «CTpoeHune
Monekyiasl ATO».

O6opynoBaHue: XUMUYECKasl MOCyAa U 000pyI0BaHKE.

JlabGopaTopnasi pabora «OOHapyxkeHUEe OCJIKOB C TMOMOIIBI0 KaueCTBEHHBIX
peakuuin.

JlabopaTopnasi padora «lccrnenoBaHne HYKIEUHOBBIX KHUCIIOT, BBIJIEIECHHBIX
U3 KJIETOK Pa3JINYHBIX OPraHU3MOBY.

Tema S. CTpoeHue u pyHKIMH KIECTKH



Tunsl KIETOK: JyKapuoTHueckas U mpokapuotudeckas. CTpyKTypHO-
GbyHKIHOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenue npokapuoTHueckoil kieTku. KinetouHasi creHka OakTepuil U apXew.
Oco0eHHOCTH CTpOEHHUS TeTepOTPODHON U aBTOTPOGHON MPOKAPUOTUYECKUX KIIETOK.
MecTo 1 poJib MPOKAPHOT B OMOIIEHO3aX.

Crpoenrie U (DyHKIIMOHMpPOBAHUE dyKapuoTHueckoil kieTku. [lmasmarudeckas
MeMOpana (miasmaiemma). CTpyKTypa IuUia3mMaTudecko memOpanbl. TpaHcmopt
BEIIECTB uepe3 IIa3MaTUYECKyI0 MeMOpaHy: MacCuBHBIN (Auddys3us, obnerdy€éHHas
mud¢ys3us), akTHUBHBIA (MEPBUYHBIA M BTOPUYHBIM aKTHBHBIA  TPAHCIOPT).
[Tonynponumaemocts MeMOpaHbl. Pa0oTa HaTpuil-KaqmeBOro Hacoca. OJHIOLMTO3:
MUHOIMTO3, (aronuTo3. Ik3omuTo3. Kierounas crenka. CtpykTypa W (QyHKIHH
KJICTOYHOW CTEHKHU pacTeHUM, rpuOoB.

[urtomna3zma. [luto3omns. Llutockener. [IBukeHne uuromiazMsl. OpraHouabl
kietku. OnHOMeMOpaHHbIe OpPraHoOUAbl KIETKH: 3HAoIIazMarudeckas ceth (JI1C),
anmmapat [onbaxu, JU30COMBI, HUX CTpoeHne u ¢GyHKuuH. B3auMocssa3b
OJIHOMEMOpPAaHHBIX OpraHou/IOoB KiIeTKu. CTpoeHHe TpaHyJISIpPHOTO PETUKYIyMA.
Mexanusm nanpasnenuss 6enkos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. ['nmajkuii (arpaHyisipHbINA) 3HAOMIA3MATUYECKUN PETUKYITYM.
CexperopHast ¢ynkuust anmapara [onbmxu. Moougurkayus 6Genkos 6 annapame
Tonvoocu. Copmupoexa 6enxkos 6 annapame [onvoocu. TpaHCHIOPT BEIIECTB B
KJIeTKe. Bakyonu pactutenbHbiX kKi1eTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHoOWAbl  KJIETKH:  MHUTOXOHJPUHM,  IUIACTUIBI.
Ilpoucxoorcoenue mumoxonopuit u niacmuo. Cumodbuoeenes (K.C. Mepeoickosckuii, JI.
Mapeynuc). Ctpoenue u QyHKIIUM MUTOXOHIpUHN U TiacTul. [lepBuuHbie, BTOPUYHBIC
U CJIOXHbBIE  IUJIACTUABl  (POTOCHMHTE3UPYIOUIMX  DYKApHUOT.  XJIOPOIUIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIIIUX PACTEHUM.

HememOpanusie opranoussl kietku CtpoeHue W GyHKIMA HEMEeMOpaHHBIX
OpraHouI0B KJIETKH. Pu6ocombl. IIpomescymounvie Qunramenmul.
MuxkpodunamenTsl.  Axmunogvle  mukpoguiamenmsi.  MplllIeUHbIE  KJIETKH.
Axmunogvle KoMnoHeHmvl HembvluleuHvlx Kiemok. Mukporpybouku. KieTouHsiii
1eHTp. CTpoeHue U JIBUKEHUE KTYTUKOB U peCHUUEK. MUKPOTPYOOUKH IIUTOTIA3MBI.
Lentpuons. berku, accoyuuposannvle ¢ MUKPOQDUIAMEHMAMU U MUKPOMPYOOUKAMU.
MomopHnuvie benku.

Anpo. Obonouka siapa, XpoMaTHH, KapuoIlia3Ma, SAPBIIIKH, UX CTPOEHUE U
bynkuun. SpepHbrii  O6enkoBbld  MaTpukc. I[IpocTpaHCTBEHHOE pacmoiIOKEeHUE
XpOMOCOM B UHTep(azHOM siape. Iyxpomamun u 2emepoxpomamur. benku
XpoMaTUHA — THUCTOHBL. /JJuHamuka s0epHolt 000104KUu 6 Mmumose. HoepHulli
MPAHCnopm.

Knerounsle BkmoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK 3yKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JleMmoHcTpanuu

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



Tabmumpt u cxembl: «CTpoeHHE 3YKapHUOTUYECKON KIeTKn», «CTpoeHue
KUBOTHOM KIIeTKN», «CTpOEHUE PACTUTEIBHON KIETKW», «CTpOCHHE MUTOXOHAPUNY,
«Aapo», «CTpoeHre MpoKapuOTHUECKOU KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpOIpEnapaTbl pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopnass  pabora  «M3yueHue CTPOCHHMS  KJIETOK  Pa3IMYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3ydeHnue CBOMCTB KJIETOUHOI MEMOpaHbI».

Jlaboparopnass padora «lccnegoBaHue IUIasMoNIM3a M JICIUIA3MOJIM3A B
PACTUTENBHBIX KIETKAX.

IIpakTnyeckas padora «/3yueHne NBWKEHUS LUTOILIA3Mbl B PACTUTEIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NpPeBpaLleHUe JHEPIHU B KJIeTKe

AccUMIIIALIAS U JTUCCUMUJISIIIUSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa
BELIECTB: aBTOTPO(HBIA U TeTepoTpOo(dHBIN. YuacTHe KUCIOpoJa B OOMEHHBIX
npolueccax. JHepreTuueckoe ooecrieueHue kiueTku: npeppaiienne AT® B 0OMEHHBIX
npoiieccax. @OEpMEHTATUBHBIM XapakTep peakIuil KJIECTOYHOTO MeTadoyM3Ma.
depMeHThI, UX CTPOCHUE, CBOMCTBA U MexaHu3M jnenctBus. Kobepmentol. OTnuyus
(GbepMEeHTOB OT HEOPraHUYECKHX KaTalu3aTOpOB. bemKku-akTUBATOpHl W OCNKU-
UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTU (PEPMEHTATUBHBIX PEAKIUNA OT Pa3IMYHBIX
(hakTOpOB.

[lepBuuHBI CHHTE3 OpPraHUYECKHMX BEHIECTB B KieTke. DOTOCHUHTES.
AHOKcucenHbIll U OKcueeHHbll Gomocunme3 y oOaxmepuu. Ceemocoouparowue
nUCMeHmbl U NUSMEeHmbl PeakyuoHHo20 yeHmpa. Poiib XIJIOPOIJIACTOB B IpOIECCE
dborocunTe3a. CBetoBass u TeMHOBas (aszbl. Pomoovixanue, Cs, Cy u CAM-munol
¢domocunmesa. 1IlpogyKTUBHOCTh (OTOCHHTE3a. BiausHue pa3nuuHbix (akTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUu, KeIe300aKTEePUH, CEpOOAKTEPUH, BOJIOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHadpoOHbIe opranu3Mbl. Buasl Opoxenusi. IlpogykTel OpokeHUs U UX
UCIIOJIb30BaHUE  YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPIaHHU3MBI KaK  OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENN OOJIC3HEH.

AdpoOHBIE OpraHU3Mbl. DTambl dHEPreTUHYECKOro ooOMeHa. [1oAroToBUTEIbHBIM
aTan. [ mmKonmu3 — 6ECKUCIOPOHOE PACUIEIUIEHUE TITHOKO3bI.

buonornyeckoe okuciieHHE, WA KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUN B
npoleccax Ouonorudyeckoro okucienus. l{uknnueckue peakuuud. OKUCIUTEIBHOE
bochopunupoBanue. Iuepeus memopannoz2o epaouenma npomonos. Cunmesz ATD:
paboma npomouuou AT®-cunmasel. llpeumyiiecTBa a’poOHOro mNyTH OOMEHa
BEIIECTB Tepe aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JleMmoHcTpanuu



[Toprpersr: k. Ilpuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuubl U cxembl: «DOTOCUHTE3Y», «DHEpreTUUecKuil oomeH», «buocuHres
oenkay, «CtpoeHue pepmMeHTa», «XeMOCUHTESY.

OO6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYJOBaHHME [Jisi MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlabopaTtopnasi padora «/3yueHue KaTaIUTUYECKOW AKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuJa3bl WK KaTanaasbl)y.

JlabopaTopuasi pa6ora «M3yuenue (HEpMEHTATUBHOTO  PACHICTUICHHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTtopHasi pab6ora «CpaBHEHHE MPOTIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlabopaTtopHasi pab6ora «CpaBHEHHE MPOTICCCOB OPOKECHUS U TBIXAHUSI.

Tema 7. HacsiencrBeHHass uHGoOpMalnus U peajin3anus eé B KiIeTKe

Peakuun maTpudHOro cuHTte3a. [IpUHIUI KOMIUIEMEHTApPHOCTH B PEaKLUAX
MaTpUYHOTO CUHTEe3a. Peanmuzanmsi HacneACTBEHHOM uHpopManuu. ['eHeThyeckuit
Kol, ero cBoiicTtBa. TpaHckpumnuus — Marpuudblii cuHTe3 PHK. Ilpunuurmnst
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsauust u e€ stanbl. Yuactue TpancnopTHeix PHK B OunocunTese Oenka.
VYcnoBusi Ouocunte3a Oenka. KoaupoBanuwe amuHOkucioT. Pomns pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmagnenusi o cmpoeHuu 2eeros. OpraHusaluss T€HOMa Yy
MPOKAPUOT U JYKApUOT. Perynsiius akTUBHOCTH TE€HOB Yy Mpokapuor. ['umoresa
onepona (®@. XKakob6, K. Mano). Monexkyrapubvie mexanuzmvl IKCHPeCCUU 2€HO8 Y
aykapuom. Ponv xpomamuma 6 pecynayuu padomul 2enog. Perymnsius 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupycel — HekneTounbsie GOpMbl KU3HU U OoOIMraTHeie mapasuThl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHneHHbI YUK
JIHK-cooeporcawux  supycos, PHK-codepocawux eupycos, baxmepuogpacos.
Obpamuas mpauckpunyus, pesepmasa, uHmezpasa.

BupycHbie 3a0oneBaHusi uyenoBeka, kuBoTHbIX, pactenuit. CITINJ, COVID-19,
COIIMAJIbHBIE U MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz oOonvuux maccusos («bigdatay)
CMPYKMYpHuIX Ouonocuyeckux OaumHvlx. Hanomexuonoeuu 6 ouonocuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwbl 00cmasKu 1eKapcms.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbos, /. Y. UBaHOBCKUIA.

Tabnuiel U cxembl: «buocuHTe3 Oenkay, «l'eHeTHdeckuii kom», «Bupycb»,
«baktepuodaru».

IIpakTnueckas padora «Co31aHnue MOJIEId BUPYCay.

Tema 8. /Ku3HeHHBbIH IUKJI KJIETKH



Knetounsnii nmkmn, ero mnepuoasl u perymsnus. Matepdaza u  MuTO3.
Oco0OeHHOCTH TIpolleccoB, MpoTeKkawmux B uHTepdaze. IloaroroBka KIETKH K
JIEJICHUIO. [IpecuHTETHUECKUIA (MOCTMUTOTHUYECKUIA ), CHUHTECTUYECKUAMN 51
MOCTCUHTETHYECKHUH (MPEMUTOTHUECKUH ) epUuobl UHTEpGa3bl.

Marpuunsiii cunte3 JHK — penmukanus. Ilpunmunel perukanuu  JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBAaTUBHBIA  CHHTE3,  AHTUIAPAIIIEIBHOCTb.
Mexannsm permmkauuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Temnomepsl u
TenomMepasa. XpoOMOCOMHBINA HA0OP KJIETKU — KapUOTHIL. JIUMIONMAHBIN U TarionuIHbIN
HabopbI XpomMocoM. ['oMonoruynbie XpoMocombl. [10710BbIE XPOMOCOMBI.

Jlenenne kneTku — MuTo3. CTaiuu MUTO3a U MPOUCXOASIINE B HUX MPOLECCHI.
Tunbel Muto3a. Kapuoknnes n nutokuHes. buonornyeckoe 3HayeHue MUTO3a.

Perymsinusgs MUTOTHMYECKOrO LMKJIA KIETKU. IIporpamMmmupyemas KieToyHas
ru0esb — arnomnTos.

Knerounoe sapo, XpomMocombl, (yHKIMOHaNbHAs TEeHOMHKA. Mexaruzmol
npoaugepayuu, ouggepenyuposku, cmapenus u euberu riemokx. «L{ugposas
K1emKay — ououHgopmamuyeckue mooenu QYyHKYUOHUPOBAHUS KILEMKU.

JlemoHcTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIA UK KIETKW», «Muto3», «CrpoeHue
xpomocomy, «Perukanus [JTHK.

OO6opyioBaHuEe: CBETOBOM MHMKPOCKOII, MUKpompenapaTel: «MuUT03 B KieTKax
KOpEILIKA JIyKa».

JlaGoparopHasi padora «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlabGopaTopnasi pabora «HalmroneHne MUTO3a B KJIE€TKaX KOHYMKa KOpeElIKa
JyKa (Ha TOTOBBIX MUKpOIpenapaTax ).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pasHooOpaszue opraHu3MoB. OJTHOKJIETOUYHbBIC, KOJOHUAIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUSI U JKU3HEIAEATEIBHOCTH OJIHOKJIETOYHBIX OPTaHHU3MOB.
bakrepun, apxeuw, OJHOKIECTOYHBbIC TPUOBI, OJHOKIETOYHBIC BOJOPOCIH, APYTUE
1poTucThl. KonoHManpHbIE OPraHU3MBl.

B3anMocCBs3p 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHHW, OpraHbl U CUCTEMBI
opraHoB. Opranusm kak eauHoe 1enoe. ['omeocras.

Tkanu pactenuif. Tumnbl pacTUTENBFHBIX TKaHEW: oOpa3oBaTeiIbHAas, MOKPOBHAS,
NpOBOJALIASL, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpPOCHHs, (GYHKUUA H
pAacIoJIOKEHUS TKAHEN B OpraHax pPacTCHUM.

TkaHU XKUBOTHBIX M 4YEJIOBEKA. THWMBI MKMUBOTHBIX TKAHEH: JMUTEIHATbHAS,
COCIMHUTEIbHAS, MblllIeuHas, HepBHas. (OCOOEHHOCTH CTpOeHUsA, (PYHKIUNA WU
pacIooKeHUsI TKaHEN B OpraHax KUBOTHBIX M YEIOBEKA.

Opranbl. BereratuBHble W TE€HEpaTUBHBIE OpraHbl pacteHui. Opranel u
CHUCTEMBI OPTraHOB KUBOTHBIX U 4eJOBeKa. OyHKIIMHA OPraHOB U CUCTEM OPTaHOB.



Onopa Tena opranu3moB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbI1 1 BHYTpeHHHH cKeneT. CTpOEHUE U THUIIBI
COEIMHEHUS KOCTEM.

JIBr>KeHre Opranu3MoB. [IBUKeHHE OJTHOKIETOYHBIX OPraHU3MOB: aMEOOUIHOE,
KTYTUKOBOE, PECHHYHOE. JI[BM)KEHME MHOTOKIETOYHBIX PACTECHUH: TPONU3MBI U
HacTUH. [[BH>KEHHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA: MBIIICYHAs CHCTEMA.
Pednexc. CkeneTHble MBI U UX padoTa.

[Intanue opranu3mos. lloryonenrne BoAbl, YIJIIEKUCIOrO ra3a ¥ MUHEPAIbHBIX
BEILIECTB pacTeHUsIMU. [InTanue )XMBOTHBIX. BHYTPHUIIOIOCTHOE W BHYTPUKIETOYHOE
nuuieBapeHue. lIutanue MNO3BOHOYHBIX JKMBOTHBIX. OTHENbl MUIIEBAPUTEIBHOIO
TpakTta. [IumesapurensHble xkenessl. [InmeBapuTensHas cucTemMa 4eJI0BeKa.

Jlpixanue opranu3moB. J[pixanuwe pactenwii. Jlprxanwe >kuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKM. KokHOe apixaHue. JlpIXxaTenpHas MOBEPXHOCTD.
XKabepHoe u nérouHoe npixaHue. J[pIXaHHWe MO3BOHOYHBIX MUBOTHBIX M UEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIOKHEHUE CTPOEHUs JIETKMX ITO3BOHOYHBIX  JKHBOTHBIX.
JlpixaTenpHass cucTeMa 4YernoBeKa. MexaHuW3M BEHTWISLUHUM JIETKUX Yy NOTUL H
MieKonuTaromux. Perynsmus apixanus. J{prxatenabHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnopT BeECTB y )KUBOTHBIX. KpoBeHOCHas1 cuctema u €€ opransl. KpoBeHOCHas
CHUCTEMa IO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepaue, KpOBEHOCHBIE COCYIbl H
kpoBb. Kpyru kpoBooOpaimieHus. OBOJIOUUOHHBIE  YCIOXXHEHHS  CTPOCHHUS
KPOBEHOCHOW CHCTEMbI TO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perysuus.

Beinenenne y opraau3moB. Beigenenue y pacteHuid. BeineneHne y ) KHUBOTHBIX.
CokpatutenbHble Bakyosnnd. Opranbl BoieneHus. @uiibTpanus, CeKpeus u o0paTHoe
BCACBIBAHUE KaK MEXaHM3Mbl paOOThl OpPraHoB BblaeieHUS. CBS3b MOJOCTH Teja C
KPOBEHOCHOW U BBIJIEIUTEIBHON CUCTEMAaMH. BblieieHne y TO3BOHOYHBIX KUBOTHBIX
u yenoBeka. [lTouku. Ctpoenne u pynkiuonupoBanue Hedpona. OOpazoBaHre MOYH
y 4€JIOBEKA.

3ammTa y OpPraHu3MoOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OaKTepuil ¥ IUCTHI MPOCTEHIMX. 3alUTa Y MHOTOKJIETOYHBIX pacTeHuil. KyTukyna.
CpencTBa macCUBHOM U XUMUYECKOH 3allIuThl. OUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX KUBOTHBIX. IIOKpOBBI M MX NMPOU3BOJHBIE. 3allUTa
opranusma ot Oosie3Heil. UMMyHHast cuctema denoBeka. KiueTouHslil 1 TyMOpasibHbIN
UMMYHUTET. Bpoxxi€HHbIN U nproOpeTéHHbIN criennduuecknii UMMyHUTET. Teopus
KJIOHaJIbHO-ceNeKTuBHOro MMMmyHuTeTa (I1. Dpmux, ®. M. bepuner, C. Tonerasa).
BocnanurenbHble OTBETHI OPraHUu3MOB. Poib BpOKAEHHOTO UMMYHHUTETA B PA3BUTUH
CUCTEMHBIX 3a00J1€BaHUM.

Pazgpaxxumocte W perynsuMs |y — OpraHu3moB.  Pasapaxumocts Yy
OJIHOKJIETOYHBIX OPraHu3MOB. Takcuchel. Pa3npakxumMocTh U peryisinus y pacTeHUMU.
PocroBble BelecTBa U X 3HAYECHHUE.

Hepshas cucrema u pedriexTopHas peryysius y >kMBOoTHbIX. HepBHas cuctema
u €€ oTAeNbl. OBOJIOLMOHHOE YCJIOKHEHHE CTPOCHHS HEPBHOM CHCTEMBI Y



KHUBOTHBIX. OTHENbl TOJOBHOTO MO3ra IIO3BOHOYHBIX JKUBOTHBIX. Peduekc u
pednekropHas ayra. be3ycinoBHbIe U yCIOBHbBIE PE(IICKCHI.

['ymopanpHas perynsiuvs W SHAOKPUHHAs CHCTEMa XUBOTHBIX M YEJIOBEKA.
JKenes3pl SHIOKPUHHON CUCTEMBI U UX TOPMOHHI. JleiicTBHE TOPMOHOB. B3anMocBsi3b
HEPBHOU U SHIOKpUHHOM cucTteM. ['unoranamo-runoduszapHas cucrema.

JdeMoHCcTpaMuA

[Toptper: U. 1. [1aBnos.

Tabmumpt u cxembl:  «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE
Bogopocin», «bakrepun», «IIpocreiimme», «OpraHbl UIBETKOBBIX PpPaCTEHUN,
«CucTteMbl  OpraHoB  IO3BOHOYHBIX  JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenmit», «KopHeBwie cuctembl», «CtpoeHue crTedis»,
«CTpoeHrE JHUCTOBOW IIACTUHKHW», «TKaHU >KUBOTHBIX», «CKEJleT 4YenoBeKay,
«IInmeBapurenbHas cucreMa», «KpoBeHOCHast cuctemay, «JlpIxaTenpHas cucremay,
«HepBnas cucremar», «Koxa», «MplleuHas cuctema», «BoiaenurensHas cucrtemay,
«OHIAOKpUHHAS CUCTEMAY, «CtpoeHne MBIIIILIBD, «AmmyHHUTETY,
«KumeunononoctHeiey, «Cxema NUTaHUS pacTeHUD», «KpOBEHOCHBIE CHUCTEMBI
IIO3BOHOYHBIX  JKMBOTHBIX», «CrTpoeHue ruapsl», «CTpoeHue IUIaHapumw»,
«BuyTpennee ctpoeHue noxaeBoro uepss», «HepBHas cuctema pwid», «HepBHas
cucrema JArymku», «HepBHas cucrema npecMmblkaronmxcs», «HepBHas cucrema
ntuly», «HepBHas cuctema miekonuraomux», «HepBHas cuctema uenoBekay,
«Pednexe».

OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpenaparsl OAHOKIETOYHBIX
OpraHW3MOB, MUKpOIIPENapaTbl TKAaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIHH
HACEKOMBIX, HWIJIOKOXKUX, >KHUBBIE HK3EMIUISIPbl KOMHATHBIX pAacTE€HUM, repOapuu
pacTeHui pa3HbIX OTAEJIOB, BJIAXKHBIE MpPENapaThl >)KUBOTHBIX, CKEJIEThl TO3BOHOYHBIX,
KOJUIEKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJOoBeKa, 00OpydoBaHUE i
JEMOHCTPALIMM TOYBEHHOTO W BO3AYIIHOTO MHWTAaHWS PACTEHHM, pacUICIUICHHUS
Kpaxmaia ¥ OeJKOB MoJ JeHCTBUEeM (EpMEHTOB, 00OPYAOBaHHE I IEMOHCTPAIINH
ONBITOB MO HW3MEPEHHUIO JKU3HEHHOW EMKOCTH JETKMX, MEXaHU3Ma JbIXaTeIbHBIX
JBHUKEHU, MOJIESI TOJIOBHOI'O MO3T'a Pa3jIMYHbIX KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHel pacCTeHHII».

JlaGopaTopHasi padora «/3yueHne TKaHEel )KUBOTHBIX .

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTCHHUS».

Tema 10. PazmHokeHHe M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOXKEHMSI OpPraHU3MOB: Oecrosioe (BKJIOYas BET€TATHUBHOE) U
noJsioBoe. Bujpl 0ecrosnoro pa3MHOXKEHUS: MOYKOBAHUE, CLIOPYJIALIMS, (parMeHTalus,
KJIOHUPOBAHHE.

[TonmoBoe pa3muoxkeHue. [lonoBble KieTku, Wik rametsl. Meino3. Cragun
Mmeinio3a. [loBegenne xpomocoMm B Meiioze. KpoccuHroep. buonornyeckuii cMbICa
MeHO03a ¥ I0JIOBOTO mnpouecca. Meno3 1 ero MecTo B )KU3HEHHOM IIUKJIE OPTaHU3MOB.



[IpenzaponpimeBoe pazputue. ['ameToreHes y x uBOTHBIX. [lon0BBIE Kele3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KieTokK. Crnepmarorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe W 3MOpPUOHANBHOE  pa3BUTHE KUBOTHBIX. (CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPTaHU3MOB (OHTOreHEe3). DMOPHOIIOTHS — HAayKa O
Pa3BUTUM OPTraHU3MOB. Mopgozcene3 — 00HaA U3 21ABHBLIX NPOOIEM IMOPUOTOUU.
Konyenyus mopgoeenos u mooenu mopgoeeneza. Cranuu SMOpHOTEHE3a KUBOTHBIX
(ma mpumepe nsarymku). [poOnenune. Tumbl gpoOnenus. /Jemepmunuposantnoe u
HeOdepMuHuposannoe Opobaenue. brnacmyna, munvr  6nacmyn. OcoOEHHOCTH
JIpOOJICHUsI MJIEKOMUTAIOUIMX. 3apOJbIIIeBbIe JUCTKU (TacTpyisiuus). 3akiaaka
OpPraHOB W TKAaHEH W3 3apOJBIIIEBBIX JHUCTKOB. B3amMHOE BIWsHUE YacTed
pa3BUBAIOLIETOCs 3apo/ibliiia (AMOpUOHAIbHAS UHAYKIMS). 3aKIa/iKa IJIaHa CTPOCHUS
KUBOTHOTO KakK pE3yJbTaT HEPAPXUUYECKUX B3aMMOJICHCTBUN TeHOB. BinsHue Ha
AMOPUOHATILHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct u pasButue >xuBOTHBIX. I[locTamMOpuonanbhbiii mepuon. IIpsmoe wu
HernpsiMoe pa3Butue. Pazpurue ¢ MeraMopdo3oM y 0€CrO3BOHOYHBIX U TTO3BOHOYHBIX
KUBOTHBIX. bHOJIOrMYEecKOe 3HA4YeHUE TMPSMOr0 M HENPSMOro pPa3BUTHUS, UX
pacrpocTpaHeHue B Mpupoje. TUrbl pocTa KUBOTHBIX. DaKTOPBI PErYJIALMU POCTa
KUBOTHBIX M 4eyioBeka. CTaauu MOCTAIMOPHOHATBLHOTO PA3BUTHUS Y KUBOTHBIX H
yenoBeka. [leproapl oHTOreHes3a uenoBeka. CTapeHre U CMEepTh KaKk OMOJIOTHYECKHE
MIPOLIECCHI.

PasMHoOxeHue u pazButhe pacteHuid. ['amerodutr u cnopodur. Meito3 B
YKU3HEHHOM IMKJIe pacTeHuil. OO0pa3oBaHue Criop B Ipoiiecce Meio3a. ['ameTorenes y
pactenuii. OMJIOJAOTBOPEHUE UM PA3BUTUE PACTUTEIIBHBIX OPraHU3MOB. JIBoliHOE
OTIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETyISLUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabmuiel m  cxembl: «BereratuBHoe pasmHokeHue», «Tumbel Oecrmosioro
pa3MHOXEHUs», «Pa3MHOXKEHUE XJIaMUJIOMOHAIbD», «Pa3MHOKEHHE HBIJIEHBDY,
«Pa3MHOXeHue Ttuapbl», «Meio3», «Xpomocombl», «l'amerorenes», «CTpoeHue
AUIEKIIETKH W crnepmaTo3ouga», «OCHOBHBIE CTaauM OHTOreHeszay», «llpsmoe u
HEMPSAMOE pa3BUTHE», «Pa3BUTHE MANWCKOTO KyKay, «Pa3zButue capanum», «Passurue
JSTYIIKWY, «/{BOMHOE OIJIOAOTBOPEHHE Y LIBETKOBBIX pacTeHui», «CTpoeHHe CeMsH
OJIHOJIOJIbHBIX U JIBYJIOJBHBIX pacTeHUui», «JKU3HEHHBIN UK MOPCKON KamyCThD»,
«Ku3HEHHBIN UK MXa», «KU3HEHHBIN UK MArnoOpOTHUKa», «KU3HEHHBIA MUK
COCHBI».

OOopynoBaHMe: CBETOBOM MHMKPOCKOI, MHKpOMNpenaparbl SHIEKICTOK U
CIIEPMAaTO30UJI0B, MOAENb «L UK pa3BUTHS JIATYIIKWA.

JlabopaTopnasi padora «/3yueHue CTpOEHUS MOJOBBIX KIETOK Ha TOTOBBIX
MHUKpoIpenaparax.



IIpakTnueckass padora «BplsiBIeHHME TPU3HAKOB CXOJCTBA 3apoJibIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass pabora «CTpoeHHME OpraHoB pPa3MHOXKEHHMS  BBICIINX
pacTeHUuN».

Tema 11. I'eHeTHKa — Hayka O HACJEACTBEHHOCTM W HM3MEHYHUBOCTH
OPraHMu3MoB

Hcropust cTaHOBJIEHUSI M pa3BUTHSA I'€HETUKHU Kak Hayku. Pabotsl I'. Menaens,
I'. te ®pusa, T. Moprana. Ponb OTe4eCTBEHHBIX YUYEHBIX B Pa3BUTUU TI'E€HETHKH.
Pa6otsr H. K. Konsioa, H. . Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
1O. A. ®unmumuenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHbBIE TE€HETUYECKUE TOHSATHUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, AQJIbTCPHATUBHBIC IPU3HAKU, JOMHHAHTHBIM W PELECCUBHBIN
MpPU3HAK, TOMO3Ur0Ta, TE€TEPO3UTOTA, YUCTAsl JIMHUS, TUOPUABI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE METO/IbI TE€HETUKH: THOPUAOIOTUYECKUM, IUTOJIOTUIECKUHN, MOJIEKYJISIPHO-
T€HETUYECKUH.

JlemoHcTpanuu

[Toptpersl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®wmmnuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuibl U cxeMbl: «MeToJIbl TeHETUKI, «CXEMBbI CKPEIIUBAHUS.

JlabopaTopnass  pabora  «/lpozodumia kKak  OOBEKT  T'€HETUYECKHUX
HCCIIEIOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. llepBbiii  3akoH Menzaens —  3aKoH
eAMHO00pa3usi ruOpHuI0B mepBoro nokosieHus. [lpaBuno goMmuHupoBaHusa. Bropoi
3aKOH Menaenss — 3aKkOH pacUICIUICHUs MPU3HAKOB. LlUToIOrMYEeCKHEe OCHOBBI
MOHOTHOPHUIHOTO CKpelnuBanus. [ umores3a 4ucToTh ramMer.

AHanuzupytoliee ckpeupanue. [IpoMeXKyTOouHbId XapakTep Hacleq0BaHMUS.
Pacuierienre npu3HakoB IPY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemvBanue. TpeTuil 3akoH MeHenss — 3aKOH HE3aBHUCHUMOTO
HaCJIeI0BaHUsI MPU3HAKOB. [[uTomornueckre OCHOBBI TUTHOPUTHOTO CKPEITUBAHUA.

CuernienHoe HacienoBanue npusHakoB. PaGotsl T. Moprana. CuemieHHoe
HACJIEIOBAaHUE I'€HOB, HAPYILIEHUE CLEIUICHUS MEXy T€HaMu. XPOMOCOMHAs TEOPUs
HACJICICTBEHHOCTH.

['eneTnka mosa. XpOMOCOMHBIM MEXaHHM3M ONPENCIICHUS MOoJla. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBIli W TeTEepOraMeTHbIM I0J. ['eHeTndeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKoB, CLIETICHHBIX C TTOJIOM.

I'enotun kak nenocrtHas cucrema. [lmenoTrponuss — MHOKECTBEHHOE ICHCTBUE
reHa. MHOXECTBEHHbIM  aiuiein3M. B3anmMOIelCTBME  HEAJUICNBHBIX  T'€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHS PACTCHUU, )KUBOTHBIX U YEJIOBEKA, 4 TAKKE
(U3HOIOTUYECKUX TIPOIIECCOB, TOBEACHUS M KOTHUTHBHBIX (QyHKIMHA. ['eHeTHUYeCKue



MCXaHHU3MBbI CI/IM6I/IOF6H633, MCXaHHU3MBbI BBaHMOHeﬁCTBHH «XO34MH — IMapasum™ H

«XO35IMH — MHKpOOMOM». ['@HeTHMYecKHe acheKThl KOHTPOJISI W W3MEHCHHS
HaCJIeJICTBEHHON MH(GOPMAIIUK B TTOKOJICHUSX KJIETOK U OPTaHU3MOB.
JdeMoHCcTpaMu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabnuiel u cxembl: «IlepBwiii 1 BTOpoM 3akoHbI Menpaens», «TpeTuit 3akoH
Mennens», «AHanu3upyromiee ckpemurBanue», «HenomHoe poMuHUpOBaHUEY,
«CrierieHHOEe  HACJIeIOBaHWE TMIPU3HAKOB Y  Jpo3odmibl»y, «[eHeThuka Tmosay,
«Kapuotunm  yenoseka», «Kapuorunm  apozodpunbr», «KapuoTunm  OTULBIY,
«MHOXeCTBEHHBIN ajljIenu3M», «B3auMoaecTBUE TEHOBY.

O6opynoBanue: MOIETh IS JEMOHCTPAIIMKA 3aKOHOB €IMHOOOpa3us THOPUIOB
IIEPBOTO MOKOJICHUS U PACIICIUICHUS MPU3HAKOB, MOJIENb I JIEMOHCTPALIMKU 3aKOHA
HE3aBUCHUMOTO HACIIEJIOBAaHUS MPU3HAKOB, MOJEIb JJIsl IEMOHCTPALIMU CUEILICHHOTO
HACJIeI0BaHUSI MPU3HAKOB, CBETOBON MUKPOCKOI, MUKpoIipenapart: «Jpo3odumay.

IIpakTuyeckass  padora  «/3yueHue  pe3yabTaTOB  MOHOTUOPHUIHOTO
CKpEIIMBAHUS Y IPO30(PUITBI».

IIpakTuyeckas padora «3yueHue pe3yabTaToB AUTHUOPUIHOTO CKpPEIIMBAHUSA
y 1p030hUIIbD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHBOCTH

BzaumopeiictBue reHoTMna W cpeabl npu  (GopMUpoBaHMM  (PEHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KadeCTBEHHBIE M KOJWYECTBEHHBIE TNpPHU3HAKHU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MoaudukanuoHHass  U3MEHUYMBOCTh. Poiib  cpeabl B popMHUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBOCTH. HopMa peakiuu npusHaka. BapuannoHHbIA psin
u BapuanuoHHas kpuBas (B. HMoranncen). CpolictBa MoauduKaimoOHHOM
M3MEHUYUBOCTH.

['eHoTHIIMYECKAasT M3MEHYMBOCTh. (CBONCTBA T€HOTUIMYECKONM H3MEHUYUBOCTHU.
Bunbl reHOTUTTHYECKO N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Melo3 M IOJOBOM TIpollecC — OCHOBa
KOMOWHATUBHON M3MEHYUBOCTH. P0Jb KOMOMHATUBHOW HM3MEHUYMBOCTH B CO3JAaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJTHOTO BUA.

MyTranmoHHass W3MEHUYMBOCTb. BuApl MyTanui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble.  CHOHTaHHbIE W MHAYLUPOBaHHbIE  MyTauud. SaepHble U
nUTOIUIa3MaTuyeckue Myrtanuu. COMaTHYeCKHue M TMOJIOBblE MyTauu. [IpudnHbI
BO3HHUKHOBEHUS MyTalMil. MyTareHsl 1 UX BIUSHUE HA OPTaHU3MbI. 3aKOHOMEPHOCTHU
MYTallMOHHOT'O TMpollecca. 3aKOH TOMOJIOTMYECKUX pPSJIOB B HACIEACTBEHHOMU
n3meHunBoctu (H.W. BaBuiioB). BHesiepHas “3BMEHUUBOCTD U HACJIEACTBEHHOCTbD.

Onuecenemuxa U INULEHOMUKA, POTb  INUSEHEMUYECKUX (Hakmopos &
HAc1e008aHuU U U3MEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JleMmoHcTpanuu

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



Tabmuubpt w  cxembl: «Bumbl  uw3meHdnBOCTHY, «MoaudukanmoHHas
U3MEHYHUBOCTHY, «KOMOMHATHBHAS M3MEHUHUBOCTH», «Meio3y, «OmioaoTBOpeHue,
«I'enernyeckue 3a00eBaHus YelioBeKay, «BUIIbI MyTallii».

OO6opynoBaHue: >KHUBbIE M TrepOApHBIE JK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHasi padora «lccinenoBanue 3aKOHOMEPHOCTEN MOIU(PUKAITMOHHOM
n3MeHunBocTU. [locTpoeHne BapualimOHHOrO psiia U BApUALlMOHHON KPUBOM».

IIpakTuyeckass padora «Myrammm y  aApo3odmisl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun denoBeka. MexayHapoaHass mporpamMMa MCCIEIOBaHUS TE€HOMA
yejaoBeKka. MeToibl U3y4YEHHUsI TeHETUKU YEeJI0BEKa: TeHEaJlOrnyecKuil, OJIM3HEIOBbIH,
HUTOTCHETUYECKUN, TOMYISIHNOHHO-CTATUCTUYECKUN, MOJIEKYISIPHO-TEHETUYECKHIA.
CoBpeMeHHOE  OMNpeleNieHHEe TEHOTHNA:  IMOJHOTEHOMHOE  CEKBEHHUPOBAHHE,
TEHOTUIIUPOBaHKWE, B TOM uucie ¢ nomoupro [II[P-anamu3a. Hacnencreennsbie
3a0osieBaHUsl 4eloBeKa. ['€HHbIe U XPOMOCOMHBIE O0Je3HU 4YenoBeka. boriesnu ¢
HACJIEICTBEHHON MPEApacroloKEeHHOCThI0. 3HAYEHHE MEAUIMHCKON TE€HETUKU B
NPEeIOTBpPAICHU M JICYCHUM TEHETUYECKUX 3a0oJieBaHWM uyenoBeka. Meauko-
F€HETUYECKOE KOHCYJIbTUpPOBaHHE. CTBOJOBbIE KJIETKH. [IOHATHE «TrE€HETHYECKOro
rpy3a». DTUYECKHE acHeKThl UCCIENOBaHUM B OOJIACTU PEAAKTUPOBAHUS T'€HOMA U
CTBOJIOBBIX KJIETOK.

['eneTtnyeckue (akTOpbl MOBBIIMICHHOM YYBCTBUTEIBHOCTH YEJIOBEKAa K
GbU3MYECKOMY U XHMHYECKOMY 3arps3HEHUIO OKpYKaroued cpenbl. ['eHeTndeckas
MPEIPACTIONIOKEHHOCTh YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpauumn

Tabnuuel 1 cxembl: «KapuoTumn uenoBekay, «MeTOIbl U3Y4YEHUSI TEHETUKU
yesioBekay, «I 'eHeTnueckue 3a00JIeBaHUs YETIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomMecTuKanus U celeKUus. 3apOoXKIECHNUE CEJEKINH U TOMECTHKALMU. YYEHUe
H. WM. BaBumoBa o llenTpax mNpoMCXOXIEHUS W MHOT000pa3usi KyJIbTYpPHBIX
pactenuii. Posib celieKMu B CO3JaHUUA COPTOB PACTEHUU U MOPOJ KUBOTHBIX. COpT,
MOpo/Jia, IITaMM. 3aKOH TOMOJIOTUYECKHUX PAJIOB B HACJIEICTBEHHONM M3MEHUYUBOCTH H.
. BaBumnoBa, ero 3HaueHue JJIs1 CeEKIIMOHHON paOOThI.

Metoasl cenekiMoHHOM paboThl. VMckyccTBeHHBIH OTOOp: MaccoBbId U
VHIUBUIYaJIbHBIN. Oransl KOMOMHAIIMOHHON CCJICKIIUH. HUcnbiTanue
MPOU3BOJIUTEIICH IO TOTOMCTBY. OTOOp MO T€HOTUIY C MOMOIIBIO OLICHKU (heHOTHUTIA
MOTOMCTBA U OTOOP MO FeHOTHUITY ¢ moMouIbio aHanu3a JJHK.

W cKycCTBEHHBIM MyTareHe3 Kak MeTOJ CEeJICKIIMOHHON paboThl. PaguanuoHHbIi
¥ XUMUYECKUA MyTareHe3 Kak UCTOYHUK MyTaIlui y KyJbTypHBIX (DOPM OpraHU3MOB.
Hcnonp3oBaHre TeHOMHOTO PETAKTUPOBAHUS U METOJ0B pekoMOnHaHTHBIX JIHK st
MOJyYEHUs UCXOAHOTO MaTepuana sl CEJICKINH.



[Tomyuyenue MOJIUIUIOUIOB. BruyTtpuBuaosas rudpuIA3aIms.
bnu3kopoacTBEHHOE CKpellluBaHue, uiu MHOpUauHT. HepoacTBeHHOE CKpellMBaHue,
uin aytopununr. ['ereposuc u ero mnpuuuHbl. Hcnonb3oBaHue rerepo3uca B
cenekiuu. OtnanénHas rubpuauzanus. [Ipeogonenue Oecryionus MeEXBUIOBBIX
ruOpuI0B. JJOCTIXKEHUS CEIEKIIUU PACTEHUI U JKUBOTHBIX. «3e1E€HAs peoNoYUs ).

CoxpaHeHre U U3yYEHUE T'€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUN U UX
JTUKUX POJIWYEH I CO3[IaHWs HOBBIX COPTOB M TMOPHUJIIOB CEIbCKOXO3MCTBEHHBIX
KyJaeTyp. MHM3yuenue, coxpanenue u ynpaeieHue 2eHeMudecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX — JHCUBOMHBIX 6  Yeaax  VIy4uleHus
Cyuecmeyowux U co30aHus HO8bIX NOPOO, IUHUL U KPOCCO8, 6 MOM HUCTe C
NpUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCAe008AHUL, Nepedosbix uoell u
NepCneKmuGHbIX MexXHOI02UL.

JleMoHCTpanumn

[Toptpersi: H. W. Basunos, M. B. Mwuuypun, I'. . Kapneuenko, II. IL
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuibl u cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTHYECKUX PSJAOB B HACIEICTBEHHOM W3MEHUYMBOCTHY,
«Metonpl cenexnuny, «OTnanéunas rudpuauzanus», «MyrareHesy.

JlabopaTopnass padora «/3yyeHue cOpPTOB KyJIbTYPHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlabGoparTopHasi padora «/3ydeHrne METOAOB CEIIECKIINU PACTCHUIN».

IIpakTnueckas padora «lIpuBnBKa pacTeHHI.

IKeKypceusi «OCHOBHBIE METOJbl WU JOCTHKEHUS CEJNEKIMU PACTEHUU U
KUBOTHBIX (Ha CENEKIMOHHYIO CTAaHUUIO, TUIEMEHHYIO (epMy, COPTOUCTBITATEIbHBIH
Y4acTOK, B TEIUNIMYHOE XO35MCTBO, B JAOOPATOPHIO arpOyHUBEPCUTETA WU HAYYHOTO
LEHTpa)».

Tema 16. buorexHoJiorus U CMHTEeTHYECKasi 0HOJIOTHA

OOBEKTHI, HCMHOJB3yeMble B OHMOTEXHOJOTHUU, — KJICTOYHbIE M TKAHEBBIC
KYJbTYPbI, MUKPOOPTAHU3MBI, UX XapaKTEPHUCTHKA. TpaguiimoHHas OMOTEXHOJIOTHS:
xJie0oIeyeHue, IIOJIyYEHHE KHCJIOMOJIOYHBIX IIPOIYKTOB, BUHOJIEIIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHMOJIOTMUECKUX TEXHOJIOTHM.
[TpousBoaCTBO O€IKa, aMUHOKUCIIOT U BUTAMHHOB.

Co3naHue TEXHOJIOTMW W HHCTPYMEHTOB LEJICHANPABICHHOTO W3MEHEHUS U
KOHCTPYMPOBAHHSI T€EHOMOB C LEJbIO IMOJIYYECHHUS OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUYaOIIHMECs B MPUPOIe OMOCUHTETHYECKHUE MY TH.

Kinerounas wnHxeHepus. MeTonpl KyJnbTypbl KIETOK M TKAHEHM PACTEHUUA U
#®UBOTHBIX. Kpuobanku. Comaruueckas THOpUAM3alMA U COMATUYECKHUM
sMOpuorene3. lMcnonp3oBaHue TaIjiOWAOB B CeJlEKIMH pacTeHuil. [lonyuenue
MOHOKIIOHANbHBIX aHmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
aumumen 6 Meduyune. VICKyCCTBEHHOE  OIUIOOTBOpeHHE. PekoHcTpyKuus
ANLEKIETOK W KJIOHUPOBAaHHWE J>KUBOTHBIX. METOJ TPaHCIUIAHTAUHUU SIAEP KIETOK.



Texnonocuu 0300po6neHUA, KYTbMUSUPOBAHUA U MUKPOKIOHANTLHO20 DAZMHONICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W TeHHas WHXEeHepus. VCKyCCTBEHHBIH CHHTE3 TI€Ha H
KoHCTpyupoBanue pexomOuHanTHeIXx JIHK. Coszdanue mpanceennvix opeanuszmos.
JIOCTHKEHHUSI U IEPCIIEKTUBBI XPOMOCOMHOM ¥ T€HHON MHXKEHEPHUH. DKOJIOTHUECKHUE U
ATUYECKHUE MTPOOIIEMbI TEHHOW NHKEHEPUHU.

Menuuuackue OuorexHonoruu. Iloctrenomuas umdpoBas MemunuHa. [TLP-
JUAarHocTrka. MeTa0oJIOMHBIM aHainu3, TEHOLUEHTPUYECKUH aHalu3 MpoTeoma
YyeJoBeKa I OLICHKH COCTOSIHHSI €T0 370pOBbs. Mcnoib30BaHue CTBOJIOBBIX KJIETOK.
Tapretnast tepanust paka. 3D-Ouommkenepust s pa3paboTku (yHIaMEHTaIbHBIX
OCHOB MEIMIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX TKaHEH COYETaHUEM
TEXHOJOTHH TpEXMEPHOro OMONMpHUHTHUHTA W cKaddonauHra uis pemieHus 3ajad
MEPCOHATU3UPOBAHHON MEIULIVHBI.

Co3naHne BEKTOPHBIX BAaKIMH C I€JIbl0 oOecreueHus: KOMOMHUPOBAaHHOM
3amuThl OT Bo30Oyauteneii OPBU, ycraHoBieHHE MOJEKYISIPHBIX MEXaHU3MOB
¢ynkuonupoBanus PHK-copepkamux BHPYCOB, BBI3BIBAIOUIMX 0CO00 ONAcHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunpl u cxemsl: «lcrnonb3oBaHHE MHKPOOPraHU3MOB B INPOMBIIUIEHHOM
IIPOU3BOACTBEY, «KieTouHas nH)eHepus», «I eHHass HHXKEHEpUsD».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTHUN.

IpakTnueckas padora «llomyyeHrne MOJOYHOKUCIBIX TPOAYKTOBY.

IKeKypeusi  «buorexHonoruss — BaxKHEWIIas IPOU3BOJUTENIBHAS  CHJA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHue u pa3BUTHE 3BOJIONMUOHHBIX MpeACTABJICHUHA B
OouoJiorumn

OomonnoHHas teopuss Y.  [lapuna. Ilpeanoceliku  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 HaydHas aedarenpbHocTh Y. JlapBuHa.

JBrkyiue cuibl 3Boonuu BuaoB 1o Y. /JapBuHy (BbICOKAash HHTEHCUBHOCTD
pPa3MHOXEHHUST ~ OPraHM3MOB,  HACIEACTBEHHAs  HM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuaTeTHueckoi Teopuu 3Bomtonuu (CTI). HeirpansHas teopus
sBomoruu. CoBpeMEHHasi DBOJIIOIMOHHAS OMOJIOTHs. 3HAYCHHE DBOJIIONMOHHOU
TeOpUHu B (POPMUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, K.
KioBbe, Y. [HapBun, C. C. UerBepukosn, 1. N. llImansraysen, [Ix. Xongenn, . K.
benses.



Tabmume! u cxembl: «Cuctema xxuBoit npupossl (o K. Jlunnero)y, «JlectHuna
®UBbIX cyiiecTB (o Jlamapky)», «Mexanusm (opmMuUpoBaHUsS MPUCIOCOOTICHUN Yy
pacteHuit M kuBOTHBIX (o Jlamapky)», «Kaprta-cxema mapmipyra myrteniecTBus Y.
HapBuna», «Haxoaxu Y. JlapBunay, «®opmMbl 00pb0ObI 3a cyliecTBoBaHuE», «Ilopos
ronyOei», «MHorooOpa3ue KyJabTypHbIX (OpM KamycThl», «Ilopoasl moMairHux
KUBOTHBIX», «Cxema oOpa3zoBaHus HOBbIX BuAOB (mo Y. apsuny)», «Cxema
COOTHOIIEHHUS ABWKYIIUX CUJ 3BOJIOUUN», «OCHOBHBIE MOJIOKEHHUSI CUHTETHYECKOMN
TEOPHUU IBOIIOLIAN.

Tema 2. MuKkpo3BoIIOLHA U €€ pe3yJIbTATHI

[Tonynsuus Kak >3JeMeHTapHass eauHuua 3BoJolHH. COBpEMEHHBIE METOMbI
OLICHKH TE€HETUYECKOTO pa3HOOOpa3usi MU CTPYKTyphl momyisiiuil. M3meHnenue
reHooHAa MOMYJSIMM KAk JJIEMEHTapHOE DSBOJIOLUMOHHOE SBJICHHE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaitnOepra.

OnemenTapHbie (GaKTOPbl  (IBMXKYIIUE CHJIBI) DBOJIONUH. MyTalMOHHBIN
npouecc. KomOunaruBHass u3MeHuuBOCTb. Jlpeiid TE€HOB —  CiydaiiHble
HEHaNpaBJICHHbIE U3MEHEHHs 4acTOT ajulesiell B momyssiuusx. D¢P(GeKT OCHOBATEIS.
Ippexm oOymouiiounozo eopaviwika. CHUMCEHUE 2eHemuUYecKo20 pa3Ho0Opa3us:
npuuunsl u creocmeus. llposenenue sghghexma Opetigha 2enos 6 6ONLWUX U MATBIX

NONYIAYUSAX. Murpanuu. N3onsauus IOITYJISALIUM: reorpaduyeckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBimsomuid  ¢akrop s3Bomouun. Dopmbl

€CTECTBEHHOTO  0TOOpa:  ABWXKYIIMWA,  CTAaOMWIM3UPYIOIIMHA,  pa3pbIBAIOIIUN
(zm3pynTuBHbIi). [lonoBoit oTOOp. BO3HUMKHOBEHHE UM 3BONIOLUSA COLMAIBHOTO
MOBEACHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh ~ OpPraHM3MOB  Kak  pe3yibTaT  MHUKPO3BOJIOLUH.
Bo3HukHOBEHUE MPUCTIOCOOTCHUN Yy OpraHu3MoB. ApoMopdo3bl U UAUMOAAANTAIUH.
[Tpumepsl mpucrocoOIeHUN y OpraHu3MoB: Mopdosornueckue, GU3HOIOTUUECKUE,

OMOXUMUYECKHE, MOBEJICHYECKHE. OTHOCHUTENIBHOCTh  MPHUCIIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kputepum u CcTpykTypa. BumgooOpasoBanue Kak pe3ysbTar
MUKpOdBOMIOIMU. M3onsammst — KioueBod ¢aktop BumoobOpazoBanus. I[lytu wu
croco0bl BHI000pa30BaHMs: ajljionarpuyeckoe (reorpaduyueckoe), CUMIaTpUIecKoe
(9KOJIOTHYECKOE), «MTHOBEHHOE» (monumIOUIM3AITHS, rUOpUIU3aIINs).

JIMUTEeNbHOCTD ABOIOIMOHHBIX POLIECCOB.

Mexanu3Mbl (GOpMHPOBaHUS OMOJIOIMYECKOTO pa3sHOOOpa3usl.

Ponb 3BOMIOLMOHHON OMOJIOTHM B pa3padOTKE HAYYHBIX METOJIOB COXPaHEHUS
Oouopa3HooOpazusi. MUKpPOIBOJIOIUS W KOJBOJIOIHUS IMApa3UTOB U HX XO35EB.
MexaHu3Mbl GOpMUPOBAHUSI YCTOMYMBOCTH K aHTUOMOTHKAM M CIOCOOBI OOpHOBI ¢
HEM.

JleMmoHcTpanuu

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.



Tabmupt uw  cxembl: «MyTalliOHHAass UW3MEHYUBOCTHY, «llomynsuuoHHas
CTpyKTypa Buaa», «Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «/IBmxyiue
CWJIbl SBOJIOLUUNY», «IKOJOTUYECKAsT W3OS TMOMYJSALIUA CEeBAHCKOW Qopenuy,
«I"eorpaduueckasi 30U JTUCTBEHHUIBI CUOMPCKON U JIMCTBEHHUIIBI JIaypPCKON,
«ITonynsAMOHHBIE BOJHBI YUCIEHHOCTH XUIIHUKOB U KEpTB», «Cxema AEHCTBUS
€CTECTBEHHOTO 0TOOpay, «Dopmbl 6OpHOBI 3a cyliecTBOBaHUE», «HIyCTpUaIbHBIM
MenaHu3M», «KuBble uckonaembie», «[IOKpOBUTENBCTBEHHAs! OKpacKa >KHMBOTHBIX),
«IIpenynpexnaromas OKpacKa JKUBOTHBIX», «DHU3HONOTMYECKUE aJanTalun,
«IIprcnocoOaeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIBHOCTBhY», «Kpurepun Buaa»,
«Bunpl-nBoitnnkmn», «CTpykTypa BuAa B mpupone», «Crnocodsl BUA000pa3oBaHUM,
«['eorpauueckoe BumooOpazoBaHHe TPEX BUIOB JAHABIMICH», «IKOJIOTHYECKOE
BHUJ1000pa30oBaHue BUJOB CUHUI, «llonmumnounsl pactenuii», «KamycTHo-peneuHbit
rUOpUI.

OobopynoBanue: repbapuu pacTeHUU, KOJJIEKLMU HACEKOMBIX, Uyyena MNTULl U
3Bepel ¢ MpUMepaMu pa3IMyYHbIX MPUCIOCOOJIEHUH, Yydena NTUI] U 3Bepel pa3HbIX
BUJOB, TIepOapuu pacTeHUl ONM3KUX BHJIOB, OOpPa30BaBIIMXCS pa3IMYHBIMU
CHOCOOAMH.

JlaGopaTopHas padora «BplsiBIeHIE H3MEHUNBOCTH Y OCOOEH OJTHOTO BUAA.

JlaGopaTopnas padora «IIpucrnocoOneHuss opraHU3MOB U WX OTHOCUTEJIbHAs
11e71eCO00pa3HOCThY.

JlabopaTopnass padora «CpaBHeHHE BHUIOB 10 MOPGHOIOTUYECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIOUMS U €€ pe3yabTaThl

MeTonbl u3ydeHus Makpos3Boitoluu. [laneoHTonornueckiue MeToapl M3ydeHUs
sBosmouu. [lepexoansie Gpopmbl U (PUITOrEHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpapuyeckue Metoabl u3ydeHus sBononuu. CpaBHeHue Gaopbl U payHbl
MaTEpUKOB U OCTpoBOB. buoreorpapuueckue obnactu 3emian. Bunabl-sHaeMuku u
PEJMKTHI.

OMOpPHUOIOrMYECKUEe U CPAaBHUTEIBHO-MOP(OIOrMUECKUE METOAbl H3YUCHHS
BONIIOLMU. ['€HEeTHYEeCKMEe MEXAaHM3Mbl DJBOJIOLMU OHTOI€HE3a M IOSBICHUS
HBOJIIOMOHHBIX ~ HOBIUECTB.  ['OMOJIOTMYHBIE W AHAJOTMYHBIE  OpPTraHBbI.
PynuMenTapHbie Opranbl U araBu3Mbl. MoJIEKyJIIpHO-T€HETHYECKHE, OMOXUMHUECKHE
M MaTeMaTHYeCKHE METOJIbl MW3Y4YEHHUS SBOJIOLUMU. ['OMOJOTrMYHBIE T'EHBI.
CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PUIIOTEHETHUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTallMK U 3BOJIOLMS TEHOMOB.

OO6mue 3aKoHOMEpPHOCTH (TIpaBwWiia) 3BOMOIUU. [Ipunyun cmenwvl YHKYuUL.
HeoOpatumocTs sBomtouMy. AnantuBHas paavanus. HepaBHOMEpPHOCTh TEMIOB
HBOJTIOIU Y.

JdemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Kopanesckuii, ®. Mrosep, 3. ['ekkenb.

Tabmuubl 1 cxembl: «DHIOTEHETHUECKUN Psi JIOMaan», «ApPXEONTEPHUKCY,
«3Bepo3yodble smeps», «Creronedansny, «PuanOPUTHY, «CeMEHHBIE MATTOPOTHUKNY,



«buoreorpadguueckne 3oubl 3emum», «Jlpeiid KOHTUHEHTOB», «PemuKTBI,
«HauanpHble cTaguy 3SMOPUOHAIBHOTO PA3BUTHUSI TTO3BOHOYHBIX >KHUBOTHBIX)»,
«'oMoNOrMyHplE W  aAHAJOTHYHbIE OpraHb», «PyAUMEHTB», «ATaBU3MBDY,
«XpoMOCOMHBIE Ha0Opbl 4YeloBeKa W IuMIIaH3e», «[aBHble HampaBieHUs
HBOMTIOIUNY, «O01IHEe 3aKOHOMEPHOCTH YBOJTIOIIUNY.

O6opynoBaHue: KOJJICKIIMM, TepOapuu, MYJSDKU HMCKOMAeMbIX OCTaTKOB
OpraHW3MOB, MYJSI)KHU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB H
aTaBU3MOB, KOJJICKIIUM HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BuTHE JKU3HU Ha 3emJie

Hayuynpie THUMOTE3bl NPOUCXOXKICHUS JKM3HM Ha 3emiie. AOuoreHes
naHcrepmus. JloHaydHble NPEACTaBICHUS O 3apOKACHUU JKU3HU (KPEALHOHU3M).
['unoTe3a MOCTOSHHOIO CaMO3apOKICHUS KU3HU U €€ onpoBepkeHue onbitaMu .
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxienne >kM3HU U aCTPOOUOJIOTUSI.

OcHOBHbIE 3Tanbl HEOpraHuyeckoil spomonuu. Ilnanerapnas (reonoruueckas)
HBOJIIOLIMA. XUMHYECKask 3BOJTIOLUSA. AOMOIeHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3
Heopranudyeckux. OmpiTr C. Mumnepa u I'. IOpu. OOpazoBaHue mnoJIUMEpPOB U3
moHoMepoB. Koanepsarnas runoresa A. 1. Onapuna, runoresa nepBUYHOTO OyIbOHA
JIx. XonpaeitHa, renetnueckas runoresa ['. Ménnepa. Pubosumsi (T. Yek) u runoresa
«wvmpa PHK» V. Tunbepra. ®dopmupoBanue wmemMOpaH U BO3HHUKHOBEHHUE
IIPOTOKJIETKH.

Hcropus 3emin 1 meTonsl €€ n3ydeHus. VckonaeMmbple OPraHM4eCcKUe OCTATKH.
['eoxpononoruss u €€ meronpl. OTHOCUTENbHAsE M aOCONIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHOIOrMYeCKast MIKaaa: S0HbL, 3PbI, IEPUOBL, SIIOXH.

HauanbHbie 3Tanbl opranndeckoi 3Botonuu. [[osBIeHNE M 3BOJIIOLHNS TEPBBIX
KJIETOK.  OBOJOLMS  MeTaboiau3Ma. BO3HUKHOBEHHME  TEPBBIX  DKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OHMOIUVIEHKM Kak aHaJoOr MEpBBIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOTHI M 3YKapUOTBHI.

[Tpoucxoxnenne 3ykapuoT (CUMOHOTeHe3). DBOJIOLUOHHOE IMPOUCXOXKICHHE
BUPYCOB. IIpoucxoIeHHEe MHOIOKJIETOYHBIX OPraHu3MOB. BO3HHMKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIONUM BBICHIMX pacTeHud. OCHOBHbIE apoMOpP(O3bI
pacteHui. Beixoa pactenui Ha cymly. [1osiBieHre ClIOPOBBIX PACTEHUN U 3aBOCBAHUE
umu cymd. CemeHHble pacteHus. IIponcxoxieHrne HBETKOBBIX PACTEHHM.

OCHOBHBIE HTanbl HBOJIONUU KUBOTHOrO wmupa. OCHOBHBbIE apoMOp(dO3bl
KUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBbie XopaoBbie #UBOTHBIE. JKH3Hb B BOAE. DBOJIOUMSA MO3BOHOYHBIX.
[Tpoucxoxaenne ampuduii u pentwinid. [IponcxoxaeHne MICKOMUTAONUX U MTHII.
[Tpunun kioueBoro apomopdosa. OcBoeHne 6ECO3BOHOYHBIMU U MTO3BOHOYHBIMU
YKUBOTHBIMH CYIIIH.

PazButue xu3HM Ha 3emMIIe IO 3paM U IEPUOJIaM: apXeil, MpOTepO30H, Maaeo30MH,
Me3030i, KaitHo301. O0IIas XapakTepUCTUKA KIMMAaTa U Te0JIOTHYECKUX MPOIIECCOB.



[TosisBneHne U pacIBET XapaKTEPHBIX OPTaHU3MOB. YTJe00pa30BaHUE: €T0 YCIOBHS U
BJIMSIHUE Ha Ta30BbIM cocTaB aTMOC(hEpHI.

MaccoBble BBIMHUPAHHMS — SKOJIOTMUYECKHE KpHU3UCHl mpouuioro. lIpuuuHel u
CJIEJCTBUA MAacCCOBBIX BbIMUpaHUU. COBPEMEHHBIM JKOJOTHUYECKUN KPHU3UC, €ro
ocobenHoctu. [Ipobrnema coxpanenus 6MopazHO0Opa3us Ha 3eMIie.

CoBpeMeHHasi cucTeMa OpraHuyeckoro wmwupa. [IpuHIMIB Kiaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpanun

[Toptpetrsr: @. Penu, JI. Cnamnanuanu, JI. Ilacrep, . . Meunukos, A. .
OmnapuHn, JIx. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmubr u cxemsl: «Cxema ombita @. Penny, «Cxema ombita JI. Ilactepa mo
M3YUYEHUIO CaMO3apoXIeHuUs ku3Hn», «Cxema omnbita C. Mumiepa, I'. FOpu», «9Tarbl
HEOPraHUYECKOW HBOJIOLUNY, «I'€oXpoHonornveckas mkaina», «HadambHbie 3Tambl
OpraHu4ecKoi »BoOIUNY», «Cxema 00pa3oBaHUsl IYKApUOT MyTEM CUMOHOTEHE3a»,
«CucteMa >KuBOW mpupoasl», «CTpoeHue BuUpycay, «ApomMopdo3bl pacTEeHUN»,
«Punnoguth», «OIHOKIETOUYHBIE BOJOPOCIHN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«Mxwn», «l[lanopotHukmn», «l'onocemeHHble pacTeHus», «OpraHbl LBETKOBBIX
pacteHuit», «Cxema pa3BUTHS KUBOTHOTO MHpPa», «ApomMop(]o3bl >KUBOTHBIXY,
«IIpocreitmme», «Kumeynonomoctueie», «Ilnockue yepBu», «YUiIeHHCTOHOTHEY,
«Pb10BIY», «3emHOBOMHBIEY, «lIpecMbikaromuecs», «lITuiply, «MIiekonuTaroume,
«Pa3BuTre XU3HHM B apXEWCKOM dpe», «Pa3BUTHE XKU3HM B IPOTEPO3OUCKON 3pey,
«Pa3BuTHe XU3HM B MaNE€O30MCKOU 3pe», «Pa3BuTue XW3HM B ME3030MCKOM 3pey,
«Pa3BuTHE XU3HU B KaWHO30MCKOUW 3pe», «COBpEeMEHHas CHUCTEMA OPTaHUYECKOTO
MHUpPay.

O6opynoBaHue: repOapuu pacTeHUN  Pa3IUYHBIX  OTACJIOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIC MpENapaTbl XUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIMH
UTJIOKOXKHMX, CKEJIEThI MO3BOHOYHBIX KMBOTHBIX, Uydelsia NTULl U 3BEPEHl, KOJJIEKIINH
OKaMEHEJIOCTEH, TMOJE3HBIX HCKOMAEMbIX, MYJSKA OPraHUYECKUX OCTaTKOB
OpTaHU3MOB.

BupryansHasa sadopaTtopHasi padora «MojaenupoBaHue onbITOB Muiiepa—
HOpu 1o u3ydeHuio abMOTEHHOTO CHHTE3a OPTaHMYECKUX COCTUHEHUN B MEPBUYHOMN
aTMocdepe».

JlaGopaTropnasi pabGora «l3yyeHWe M OIKMCAHHUE HCKOIMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «/3yueHne 0COOEHHOCTEW CTPOEHUSI PACTEHUMN Pa3HbIX
OTZIEJIOBY.

IIpakTnueckass padora «l3yueHue 0COOEHHOCTEH CTPOCHHS MO3BOHOYHBIX
YKUBOTHBIX)».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AaHTPOIOreHe3

Paznensl u 3agaun aHTponoJiorui. MeToapl aHTPONOJIOTHH.

CraHOBJIEHHME NPEACTABICHUNA O TMPOUCXOXKICHUU YEJIOBEKA. PenurunosHbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUU.



CX0ACTBO 4YenoOBEKa C JKMBOTHBIMH. CHUCTEMATUYECKOE IOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEIOBEKA  C KUBOTHBIMMU: CpPaBHHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (b13H0JI0r0-OMOXUMHUYECKHE,
noBesieHuYeckrue. OTan4usl 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIAEHHME M KOMILIEKC
CBS3aHHBIX C HMM MPHU3HAKOB. Pa3BUTHE T'OJIOBHOTO MO3ra MU BTOPOM CUTHAIBHOU
CUCTEMBL.

JIBrokymue cuibl ((hakTopbl) aHTPONOreHe3a: OWOJIOTMYECKHE, COLUAIbHBIE.
CooTHo1ieHne OMONIOTUYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOTIOTCHE3E.

OCHOBHBIE CTaauU aHTpoONoOreHe3a. PaHHMe YenoBekooOpa3Hbie 00€3bsSHBI
(MPOKOHCYINBI) U PaHHHE MOHTHABI — OOIIUE MPEAKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JMOIe. ABCTPAJONMUTEKH — JBYHOTME NPEAKH Jroneu. YUenoBek yMenbid, NepBbIE
W3TOTOBJICHUs OpyAUN Tpyaa. YemoBeK NMPSAMOXOMISIIMM UM MEPBBIM BBIXOX JIFOAECH 3a
npenensl Adpuku. YenoBek reinenb0eprckuil — oOmuil mpeaoK HeaHAepTAIbCKOTO
4eJIOBeKa M 4YEJIOBEKa pa3syMHOro. YenoBeK HEaHJAEPTAIBCKUI Kak BHJ JIFOACH
XOJIOHOTO KJMMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHUCOBCKHM
YeJIOBEK, OCBOCHHE KOHTUMHEHTOB 3a mpenenamu Adpuxu. Ilaneoreneruka u
I1aJIEOTEHOMMUKA.

OBOMIONMS COBPEMEHHOIO uejoBeka. EcTecTBeHHBI OTOOpP B MOMYJISILMSIX
yenoBeka. MyTalmoHHbIH npouecc u noaumopusm. [lonyasiuonsble BOIHbL, Apeiid
T€HOB, MUTpalUs U «3PPEKT OCHOBATENSD B MOIMYJISILIUIX COBPEMEHHOTO YEIOBEKa.

Yenoseueckne pacel. llonatne o pace. bonpmme pacbl:  €BpOIEeOMIHAsA
(eBpaswuiickasi), aBCTpaJlo-HETpOUIHAs (PKBAaTOpUaIbHAs), MOHTOJOUAHAs (a3MATCKO-
amMepuKaHcKas). Bpems u myTH pacceileHuss 4YeloBeKa IO IulaHeTe. EIuMHCTBO
yenoBeueckux pac. Hayunas HecoctosTenbHOCTh pacuszma. [lpucrnocoOaeHHOCTb
YyeJoBeKa K Pa3HbIM YCJIOBHUSM OKpYKawlied cpeabl. BiusHue reorpaduueckoit
cpenbl U apeiida reHoB Ha MOP(DOTOTHIO U (PU3HOIOTHIO YEJIOBEKA.

MexaucunminHapHbie METOIBI B buznIecKoit (OMOIOTHYECKOi)
AHTPOITOJIOTMH. DBOJIFOLIMOHHASI aHTPOIIOJIOTUS U MTAJIE0AHTPOIIOJIOTHS YEI0BEYECKUX
nonyiasauui. buoconumanbHble UMCCIIeNOBaHUS NPUPOABI uelioBeka. lccimenoBanue
KOABOJIIOLIMU OMOJIOTHMYECKOT0 U COLMAIIBHOTO B YEJIOBEKE.

JemoHcTpanuu

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

Tabmuiel 1 cxeMbl: «MeToabl aHTPOIOJOTHHY, «I 0JOBHON MO3r UeOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHBDY, «CKeleT 4YeloBeKa M CKeJeT IIMMIaH3ey,
«PynIMMEHTBI U aTaBU3MbI», «JIBMXKyILIUE CUIIBI aHTPOIOTEHE3a», «DBOIIOIMOHHOE
JIPEBO  4YEJOBEKa»,  «ABcTpasonuTexk»,  «YemoBek  ymenbii»,  «UenoBek
npsaMoxoAsamuiiy, «JlenucoBckuil uyenoex» «Heannepranblbl», «KpomMaHbOHIIBDY,
«IIpenku yenoBekay, «ITarnbl HIBOJIIOIUHN YeTOBEKa», «Packl yenoBekay.

O6opynoBaHue: MyJSDKH OKaMEHEJIOCTEH, MPEMETOB MaTepUaIbHON KYJIbTYpbl
MPEIKOB 4YeloBeKa, penpoaykiuu (pororpadum) xapTuH ¢ MHUGPOJIOTHUYECKUMU U
OMONEHCKIMHU  CIOKETaMU TIPOMCXOXKIEHUS 4YelloBeka, (ororpadum HaxoI0K
MCKOIIAEMBIX OCTaTKOB YEJOBEKA, CKEJET YEJIOBEKa, MOJEIb Yeperna 4YelOBeKa H



yepena IMIMMIAH3€, MOJEIb KHCTH YEJOBE€KA M KHUCTH IIMMIIAH3€, MOJEIN Topca
MPEIKOB YEJIOBEKA.

Jlabopatopnass padora «U3yueHue o0COOCHHOCTEW CTpOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPAMOXO0KICHUEM).

IIpakTnueckas padora «3yyeHne 3KOJIOrMYECKHUX aJallTAllNi YEIOBEKA.

Tema 6. JxoJsiormsi — Hayka O B3aHMOOTHOIIEHHMAX OPraHM3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apoxIeHre U pa3BUTUE FKOJOruu B Tpynax A. I'ymOomeara, K. @. Pynee, H.
A. CeseproBa, J. I'ekkens, A. Tencou, B. H. CykauéBa. Paznenst u 3amaum
9K0J0TuH. CBSI3b SKOJOTUU C IPYTUMH HAYKAMH.

Metonbl 3konoruu. IloneBble HaOMOAEHUSA. ODKCOEPUMEHTHI B SKOJOTHU:
npupoAHbie U JabopaTopHble. MojenupoBaHue B OKOJOTHA. MOHUTOPUHT
OKpY’KaroIIEN Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HauY€HHE  DKOJIOTMYECKMX  3HAHUM U1  4YeJNOBeKAa.  DKOJIOTMYECKOE
MHUPOBO33pEHME KAK OCHOBAa CBS3E€H 4eloBedyecTBa ¢ Ipuponoi. dopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPBI U DKOJIOTMYECKON TPaMOTHOCTH HACEIICHUS.

JlemoHcTpanuu

[Toptpetsl: A. I'ym6onbar, K. ®. Pynbe, H. A. CeBeproB, D. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpsl u cxembl: «Pa3nmensl skosmorum», «Mertonapl skonorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbl».

JlabGoparopHasi padora «/3ydeHrne METOAOB IKOJIOTMUECKUX UCCIEAOBAHUIN.

Tema 7. Opranusmsl U cpea O0MTAHUSA

DKoJIorMueckre (pakTopbl U 3aKOHOMEPHOCTH MX AeiicTBusA. Knaccupuxanus
HKOJIOTHYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpororeHHnle. Oo0mume
3aKOHOMEPHOCTH JeHCTBUS sKojormdyeckux (axropos. Ilpasuno mumnumyma (K.
[npenrens, ). Jlubux). TonepaHTHOCTh. IBPUOMOHTHBIE U CTECHOOMOHTHBIC
OpraHU3MBbl.

AbGuoTtnueckue ¢akTopsl. CBET Kak 3KojorHueckuil dakrop. [eficTBue pasHbIX
YYaCTKOB COJIHEYHOI'O CIEKTpPA Ha OpraHU3Mbl. DKOJOTUYECKHE TPYIIIBI PACTCHUIN U
YKUBOTHBIX IO OTHOILECHHIO K cBeTy. CurHanbHas posib cBera. DoTonepruoausm.

Temneparypa kak odkojoruueckuii akrtop. JleiicTBue Temmeparypbl Ha
opraHu3Mbl. [IOHKWIOTEpMHBIE M TOMOWOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak sxosornueckuil ¢akrop. IlpucnocoOnenuss pacTeHUil K
nojJiep>kaHuio BogHoro Oananca. Kinaccudukanus pacTeHuil Mo OTHOLIEHUIO K BOJE.
[Ipucnoco6ieHus ;kMBOTHBIX K N3MEHEHHIO BOJHOIO PEXUMA.

Cpeabsl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIHAsl, MOYBEHHAas,
riyOuMHHAas NOJIMOYBEHHAs, BHYTPUOPraHU3MEHHAs. OU3NKO-XUMHYECKHE
O0COOEHHOCTH CpeJl 00uTaHus OpraHu3MoB. [IprucnocobieHns OpraHu3MoB K JKU3HU B
pa3HbIX cpeax.



buonornueckue putrmbl. BHemHue u  BHyTpeHHUE pUTMBL. CyTOYHBIE U
roJu4yHbie pUTMBL. [IpuUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie Gpopmbl opranu3MoB. [lonsTre o xu3HeHHOU Gopme. Ku3HEeHHBIE
dbopMbl pacTeHUM: JIepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJETHHE TpPAaBbI,
onHoJNieTHUE TpaBbl. JKu3HEeHHbIE (OPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI,
a’3poOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buoTtnueckue Qaxtopsl. Buabl OMOTHYECKHUX B3aWMOACUCTBUNA: KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 M ero ¢opmsl. Ilapazutusm, koomepauus, MyTyalu3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJECOHUYECTBO). Herpoduaeckue
B3aMMOJICUCTBHS (TonmUYeckue, popudeckue, dpadpudeckue). 3HaUCHHE OMOTHIESCKUX
B3aMMOJICUCTBUI JUIsl CYIIECTBOBaHUS OPraHU3MOB B cpene oOurtanuda. [lpuHumn
KOHKYPEHTHOT'O UCKJTIOUEHHUSI.

JlemoHcTpanuu

Tabmunpl u  cxembl: «Okojoruyeckue (paktopel», «CBETOBOM CHEKTpPY,
«OKOJOTUYECKHE TPYIIBl KUBOTHBIX II0 OTHOLIEHUIO K CBETY», «TemIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE JKUBOTHBIE», «DU3HOJIOTMYECKHE aJanTaluuu
KHUBOTHBIX», «Cpeapl OOUTaHMSI  OpraHU3MOB», «bHOJIOTHYECKUE  PUTMBIY,
«Kusnennsle Gopmbl pacteHui», «Ku3HeHHbIE (OPMBI )KUBOTHBIX», «DKOCUCTEMA
LIMPOKOJUCTBEHHOTO JIeca», «IDKOCHUCTEMa XBOWHOIO Jeca», «llemu nuraHus»,
«XummHnuectoy, «Ilapazutuzm», «Konkypenuus», «Cumonos», «KommeHncanmzm.

O6opynoBanue: repoapuu pPacTeHU U IKUBOTHBIX, IPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JMYHBIX 3KOJIOTMUECKUX (PaKkToOpoB, repOapuu  CBETOIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUN, CBETOJIIOOMBBIC, TEHEIIOOMBBIE H
TEHEBBIHOCJIMBbIE KOMHATHBIE pPACTEHUs, repOapuu M KOJUIEKUUHU TEIJI0JIOOUBBIX,
3MMOCTOMKHUX, MOpPO30yCTOMYMBBIX pacTeHUM, uydejla NTUL U 3Bepel, repdapuu
pacTeHul, OTHOCSIIMXCS K Turpoduram, kcepodurtam, me3opuTaM, KOMHATHBIC
pacTeHus JaHHBIX TPYIIH, KOJUIEKIUH >KUBOTHBIX, OOMTAIOIIMX B pa3HbIX cperax,
repbapuu W  KOJUIEKIIMM pPACTEHUH W IKUBOTHBIX, OOJNAJalONIMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHMSIM YCIIOBUM JKM3HHM, repOapuu u
KOJUIEKLIMM PACTEHUN M IKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX (OPM, KOJUIEKLUU
KUBOTHBIX, YYACTBYIOIIMUX B PA3JINYHBIX OMOTHUECKUX B3aUMOJICHCTBUSIX.

JlabopaTopuass paGora «BplsiBIeHHe TPUCTIOCOONCHUN OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlaGopaTopnasi pabdora «BpisiBIeHHE NPUCTOCOOJIECHUNA OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlaGopaTopHasi padbora «AHaTOMHYECKHE OCOOCHHOCTH PACTECHUN W3 pPa3HBIX
MeCT OOUTaHHUSI.

Tema 8. DKo10rust BUAOB U MOILYJIS UM

DKOJOruuecKkne XapakTepucTuku nomynsauud. [lonmynsnus kak Ouonoruyeckas
cuctema. Ponb HeomHOpOMHOCTH cpenpl, (Puznyeckux OaphepoB U OCOOCHHOCTEHN
Oouonoruu BUJOB B (HOPMHPOBAHMH MPOCTPAHCTBEHHON CTPYKTYPHI MOIYJISLIHUMA.



OcHOBHbIE MOKA3aTENN NOMYJIAIUU: YACIEHHOCTb, INIOTHOCTh, BO3PACTHAS U MOJOBas
CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIUS.

DKojoruyeckass CTpykrypa nonyisanuu. OUeHKa YUCIEHHOCTH MOIYJISIIUU.
JAvHamuka mnonynsiuud U €€ perysanus. BbHOTHYEeCKHMH MOTEHUHA MOIMYJISIIUH.
MopenupoBanue NTUHAMUKH TONyJsiuu. KpuBble pocTa YMCIEHHOCTH MOMYJISALINH.
KpuBble BbDkUBaHUA. Perynsius 4YHCIEHHOCTH NOMYJSIUNA: poyib  (PaKTOpOB,
3aBUCSIIMX M HE 3aBUCAIIMX OT IJIOTHOCTU. DKOJIOTMYECKUE CTpaTeruud BUAOB (r- U
K-cTparerun).

[louatue 00 »Konoruueckoil Hume Buaa. MecrooOutanue. MHoromepHas
Mozenb dKonorndeckon Humm JIx.M. XatunHcona. PazMepsl 5KOJI0rHuecKON HUIIN.
[ToTeHuMabHAS U peaTM30BaHHAs HUIIIU.

Bun xak cucrema nomyisanud. Apeansl BUAOB. Buasl M UX JKMU3HECHHBIC
CTpATETruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJECHUS U MUTPALUi )KUBOTHBIX. bHoOIOrnueckue nHBa3uu
4y>KEpOIHBIX BUIOB.

JlemoHcTpanuu

[Toptper: Ix. 1. XaTunHCOH.

Tabmuubl M cxeMbl:  «OJKOJOTUYECKHUE  XAPAKTEPUCTUKU  TOIMYJISIIIUNY,
«IIpocTpaHcTBEHHAs CTPYKTypa MOIMyIsuun», «Bo3pacTHble MUpaMuibl TOMYJISAIIUN,
«CKOpOCTh 3aceeHusl MOBEPXHOCTU 3EMJIM Pa3IMYHbIMU OpraHu3zMammu», «Mojenb
skonornyeckor Humm Jx. M. XaTanHCcoOHa».

O6opynoBaHue: repoapuu pacTEHUN, KOJIJIEKIIUHU KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucrnoco0yieHus: CEMsSH paCTeHUH K PaCCEIICHUIOY.

Tema 9. IKos10rus CO00IECTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmectBa opranu3zMoB. buoneno3 u ero crtpykrypa. CBsizu Mexmy
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. Jx. Tencnn). OyHKIMOHATBHBIE OJIOKH
OpraHU3MOB B JKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHH. Tpodudeckue 1enu u ceTu. AOnoTu4eckue 6J10ku 3KocucTeM. [10UBBI U HITBI
B 9KocucTeMax. KpyroBopoT BEIECTB ¥ IOTOK HEPTHU B SKOCHCTEME.

OcCHOBHbBIE TIOKA3aTEIU 3KOCUCTEMbl. buoMacca n mpoayKuus. DKOJIOTUUECKUE
nUpamMUbl YUCes, 0MOMACChl U DHEPTHUH.

Hunamuxa skocucmem. Kamacmpoghuueckue nepecmpotiku. @uykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykiueccud. llepBuunble u
BTOPUYHBIC CYKIIECCUU U UX MPUYUHBI. AHTPONIOTCHHBIE BO3JICHCTBUS HAa CYKIIECCHUHU.
KnumakcHoe cooOiectBo. bruopasHooOpasue u MoJHOTa KPYroBOpOTa BEIIECTB —
OCHOBA YCTOMYHUBOCTU COOOIIECTB.

[IpupoaHbIE 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. IKocucmemvl Mopeu u
oKeano8. Ixocucmemvl MYHOp, 1€cO8, Cmenel, nyCmbitb.

AHTPOIOT€HHBIE PKOCUCTEMBI. ATposKocucTeMa. ArpoleHo3. Paznuuus mexmay
AHTPOMNOTE€HHBIMH U IPUPOJHBIMU SIKOCUCTEMAMHU.



Ypb6oskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucTeM. ['opoackas daopa
u (ayna. CuHantponuzauus ropojckoi ¢aynsl. buonornueckoe u x03giCTBEHHOE
3HAYCHHE arpOdIKOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHMSI OCHOBHBIX B3aUMOJICUCTBUI OpraHU3MOB B
aKocucTeMax. Poab kackaonozo spgexkma u 6ud08-30upuxamopos (Kirouesvlx
61008) 6 @yHKyuoHUposanuu skocucmem. llepeHOC SHEPTrUM U BEIIECTB MEXKIY
CMEKHBIMH DKOCHCTEMaMH. Y CTOMYUBOCTh OPTaHMU3MOB, MOMYJISIIUN U SKOCUCTEM B
YCIIOBHSIX €CTECTBCHHBIX M AaHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmbl 6030elicmsus 3a2psA3HeHUll pa3HblX MUN08 HA CYOOP2aHUBMEHHOM,
OpP2aHU3MEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX, OCHOBbL IKOIOSULECKO20
HOPpMUPOBAHUSL  AHMPONO2EHHO20  8030euicmeusi.  MeTononoruss  MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOTCHHBIX YKOCHCTEM.

JleMoHCTpanumn
[Toptper: A. JIx. Tencnu.
Tabmus! U CXEMBI: «CTpyKTypa ouoneHo3a, «9KocucreMa

IIMPOKOJIMCTBEHHOT0 Jeca», «IJKOoCHCTeMa XBOHHOro iseca», «DyHKIHOHAJIbHbIE
IpyNIbl OPraHU3MOB B 3KocucTemMe», «KpyroBopoT BewlecTB B 3kocucreMe», «llenu
nuTaHus  (mactOumnHasi, JCTpUTHAs)», «ODKOJOTMYecKass TmupamMuga YHucel,
«IJKonoruyeckas nupamuga OHOMAacChl», «IKOJOTMYECKas MUpaMuia HEPrUu»,
«O6paszoBanue Oonota», «llepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca IOCHE
noxkapa», «JKocucTeMa o03epa», «ArpoiueHo3», «KpyroBopor BemecTB MW MOTOK
SHEpPTrUH B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repOapuud pacTeHHM, KOJUIEKIIMM HACEKOMBIX, dyuesa MTHI] U
3Bepel, repOapun KyJbTYPHBIX U IUKOPACTYIIUX PACTCHHH, aKBapUyM KaK MOJEIb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanue ypO0IKOCHUCTEMBI.

Jlabopatopuass paGora «U3yuenue paszHOOOpa3usi MEJNKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKYypcHsi «ODKCKypCcHsi B TUIWYHBIA OuoreoneHo3 (B nyOpaBy, OepesHSK,
SJIbHUK, HA CYXO/JI0JbHBIA UM TOMMEHHBIN JIYT, 03€p0, O0JIO0TO)».

IKCKypceust «IKCKypcHus B arpo’kocucreMy (Ha TOJie WJIM B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHas 3KoCUCTEMA

buocpepa — oOumiennanerapHas o0Oojouka 3eMiid, TJI€ CYIIECTBYET WU
CYyILLECTBOBaJla *U3Hb. PazBuTHe mpencraBieHuid o 6uocdepe B Tpyaax . 3rocca.
VYuenne B. W. Bepuaackoro o ouochepe. O6mactu ouochepst u eé cocran. Kupoe
BelecTBO Onocdepsl U ero GyHKIINH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocdepsl. OcoOeHHOCTH Ouocdepsl Kak
rio0anbHON 3KOcUcTEMBI. JluHamMuyeckoe paBHoBecue B Ouochepe. KpyroBopoTsl
BELIECTB U OMOT€OXMMUYECKUE LUKIBI (Yriiepoja, a3oTa). PUTMHUUHOCTD SIBICHUI B
ouocdepe.



3oHanbHOCTH OWocdepsl. [lorsTue o 6mome. OCHOBHBIE OMOMBI CYIIIN: TYHJIPA,
XBOMHBIE JieCa, CMENIAHHBIE U IIMPOKOJIHUCTBEHHBIE JIECa, CTENHU, CABAHHBI, ITyCThIHH,
TPOMHUYECKHE Jeca, BEICOKOTOphs. KiluMar, pacTuTenbHbIN U )KUBOTHBIM MUP OMOMOB
CYILIH.

CrpykTypa v (QYHKIMS RKUBBIX CHUCTEM, OI[EHKA UX PECYpPCHOTO MOTEHIMaa U
onochepHbIX PYHKIIUM.

JleMoHCTpaIMuA

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmunper u cxemsl: «['eocdepsr 3emmm», «KpyroBopoT azora B MPHPOAEY,
«KpyroBopor yrinepona B mnpupone», «KpyroBopor kwuciopoga B IpPUPOIE»,
«KpyroBopoT BozbI B ipupoze», «OcHOBHbIE OMOMBI cylny, «KilmMarnueckue nosca
3emum», «Tynapa», «Taitra», «CmemanHsiid jgec», «lLIMpOKOIMCTBEHHBIN Jecy,
«Crenby, «CaBanHay, «IlycTeiHa», « Tpormueckuil gec.

OobopyznoBaHue: repbapur pacTeHUH pa3HbIX OMOMOB, KOJJIEKIUHU )KUBOTHBIX.

Tema 11. YennoBek u OKpy:xawIas cpeaa

DKOJIOrM4ecKre KpU3uChl U UX NMpUUUHbL. Bo3aeiicTBue yenoBeka Ha 6uochepy.
3arpsi3HEHUE BO3AYIIHOM cpenbl. OxpaHa BO3AyXa. 3arpsA3HEHUE BOJHOM CpEIBI.
OxpaHa BOAHBIX pecypcoB. PaspymieHne mnouspl. OxpaHa IOYBEHHBIX PECYPCOB.
N3mMeHeHne kimMara.

AHTpOIIOT€HHOE BO3JCHCTBHE HA PACTUTEIbHBIA M >KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOIO M KUBOTHOrO Mupa. OCHOBHBIE NTPHUHIUIBI OXPaHbl IMPUPOJIBI.
Kpacasie kuurun. Ocob6o oxpansembie mnpupoansie Tepputropuun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHIUIB YCTOMYMBOIO pa3BUTHUS YEJIIOBEYECTBA M MPHUPOIBL.
PanronanbHOE€ MPUPOIONOJIB30BAHUE U COXPAHEHUE OMOJIOTMYECKOro pazHoOOpa3us
3emu. OOmME 3aKOHOMEPHOCTH  IJIOOAJIBHBIX  DKOJIOTMUYECKMX  KPU3HCOB.
Oco0eHHOCTH COBPEMEHHOTO KpU3HCa U €r0 BEPOSTHBIE MOCIEACTBHSL.

Pa3BuTre METOI0B MOHUTOPUHIA PA3BUTHS ONACHBIX TEXHOTEHHBIX ITPOLIECCOB.
Cucmemnvle UCCNe008aHUs. nepexooa K pecypcocoepezaroueit u
KOHKYPEHMOCNOCOOHOU dHepeemuke. buonocuueckoe pasHoobpaszue u oOuopecypcoi.
Hayuonanvnvlie  ungopmayuonnvie cucmemsi, obecneuusaiowue 00Cmyn K
uHgopmayuu NO  COCMOAHUIO  OMOENbHLIX 6u008 u dkocucmem. (OcHOBbI
IKopeadbuIUmayuyu  IKocucmem U Cnocooos 6opvOvLl ¢ OUONOBPENCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabnuiel U cxembl: «3arpsi3HEHUE atMocdephl», «3arpszHeHue ruapochepb»,
«3arpsi3HeHue nouBbly, «llapHukoBbIil 3pdexT», «Ocodo oxpaHseMble MPUPOIHBIC
TEPPUTOPUIY, «MOJIeTN YIIPaBISIEMOTr0 MUPaY.

O6opynoBanue: dororpadguu oxpaHseMbIX pacTeHUN W KUBOTHBIX KpacHoi kHMTH
Poccuiickon ®@enepanuu, KpacHol KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOoBaHUSI K pe3yibTaTaM  OCBOCHUS
OOy4YalOIIMMHUCS MPOrpaMM  CPEAHEro  oO0Iero oOpa3oBaHUs:  JIMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType JNMUYHOCTHBIX pPE3yJbTaTOB OCBOCHHS MPOTPAMMBI MO OHOJIOTHH
BBIICJICHBI CJICAYIOIIME COCTAaBISIONINE: OCO3HAHHME OOYYaIOIIMMUCS POCCUUCKOMN
rpakIaHCKOW UJIEHTUYHOCTU — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOMPEENICHUIO, Haluyue Momugayuy K 00y4eHHI0 OUOJIOTUH, YeleHAnpasieHHoe
pazeumue BHYTPEHHUX YOEKIEHUM JTUYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPATULIUN pa3BUTUS OUOJOTUYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobnocms 00Yy4arOIUXCs PYKOBOJACTBOBATHCS B CBOCH JEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMHU, MPUCYIIUMH CHUCTEME OHOJIOTMYECKOro 0Opa3oBaHUs,
Haauyue npasoco3HaAHUs dKOJIOTUYECKON KYJIbTYpbI, CHOCOOHOCMU CmMA8Uumyb eI U
CTPOUTH )KU3HECHHBIE IJIAHBI.

JIMYHOCTHBIE pPe3yibTaThl OCBOCHMSI MPOTrpaMMBbI MO OMOJIOTHH JOCTUTAIOTCS B
CAMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JIEITEILHOCTH B COOTBETCTBUM C
TPAAULMOHHBIMA POCCUWCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U JYXOBHO-
HPaBCTBEHHBIMU [IEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpPaBWIAMH U HOPMaMH
MOBEJCHUS M CHOCOOCTBYIOT TMpOIlECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHs, Pa3BUTHSI BHYTPEHHEH MO3UIIMU JTUYHOCTH, MAaTPUOTHU3MA U YBAKEHUS
K 3aKOHY W MPaBOMOPSAJKY, YETOBEKY TpyJa M CTapIieMy IMOKOJEHUIO, B3aUMHOTO
YBaKEHUS, OEpeKHOTO OTHOUIEHUS K KyJIbTYPHOMY HaclCAUI0 U TPaTULUSIM
MHOTOHAIIMOHANBHOrO Hapoga Poccuiickoit @enepanuu, TpUPOAEC M OKPYNKAOUIEH
cpene.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS y4eOHOro mpeamera «bruonorusy MOIKHBI
OTpaXXaThb TOTOBHOCTh U  CIOCOOHOCTh  OOYYarOUIUXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TIO3MIMEH JIMYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpUEHTAllM{,  TIO3UTUBHBIX  BHYTPEHHUX  YOEXKICHMH,  COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO 0O0IlecTBa, PaCHIMPEHUE >KU3HEHHOTO
OMbITA M ONbITAa JEATEIBHOCTH B IMPOLECCE pealM3allii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTh TPAXKJIAHCKON IMO3UIIMK OOYYarolerocss Kak akKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s3aHHOCTEHN, YBaKEHHUE 3aKOHA U
MIPaBOIIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOU AEATENbHOCTH MPU CO3/IaHUU y4EOHBIX
MIPOCKTOB, pElIeHHH YYEOHBIX M  IO3HABATCJIBHBIX  3a7a4, BBINOJHECHHUH
OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH OTPEIEATh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMEHHUE YYMUTBIBaTh B CBOMX JCHCTBHSIX HEOOXOIWMOCTh KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJIe C Pa3HBIMU YOCXKICHUSMH, KYJbTYPHBIMH IIEHHOCTAMH H
COIIMAJIbHBIM MOJIOKECHUEM

TOTOBHOCTh K COTPYAHUYECTBY B MPOIECCE COBMECTHOTO BBIMOJHEHUS YUE€OHBIX,
MMO3HABATEIbHBIX M MCCIEAOBATENBCKUX 3aJ1a4, YBAXKUTEJIBHOIO OTHOILICHUS K
MHEHUIO ONIMOHEHTOB TIPH OOCYXICHHH CIIOPHBIX BOIPOCOB OHOJOTUYECKOTO
COAEPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOM AEATEIBHOCTH;

2) IAaTPHUOTHYECKOT0 BOCIIMTAHMA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TpakKIaHCKONW HIESHTHUYHOCTH, MAaTPUOTHU3MA,
YBaXXCHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH nepes PoauHon, ropaoctu 3a
CBOW KpaHl, CBOK PoauHy, CBOM S3BIK M KyJbTYpy, MPOLUIOE M HACTOSLIEE
MHOTOHAIIMOHAJIBHOTO Hapojia Poccuuy;

[IECHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACJIECIUI0 W IMAMATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CIIOCOOHOCTH OIIEHUBATH BKJIaJ POCCUICKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOrMH, MOHUMaHUs 3HAYCHUs] OMOJIOTUH B MO3HAHUW 3aKOHOB MPUPOJBI, B )KU3HU
YyeJ0oBeKa U COBPEMEHHOI0 O0IIECTBA;

unelHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXXeHHMI0 U 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, THYCCKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYyallMI0 M TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIajJa B MIOCTPOCHUE YCTOMUYMBOTO OYIYIIETO;

OTBETCTBCHHOE OTHOIIIEHHUE K CBOUM POIUTENISIM, CO3JIAHUIO CEMBbH Ha OCHOBE
OCO3HAHHOTO MPUHSATHUS [IEHHOCTEW CEMEMHON XKU3HU B COOTBETCTBUU C TPAAULIHSIMU
HaponoB Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYas JCTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

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

FOTOBHOCTh K CaMOBBIPOKEHUIO B pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KA4€CTBA TBOPUYECKOU JIMUYHOCTH;

5) ¢usuueckoro BocnUTaHMS, (GOPMHPOBAHHMS KYJLTYPbl 310POBbS H
IMOIMOHAJILHOIO 0JIaronoJIy4Yns:



MOHUMAaHWE U pean3aliis 3J0poBOro U 06e30macHOro oopas3a Ku3HU (370pOBOE
MUTaHKUE, COOJIIOICHUE TUTHEHUYECKUX TPaBWJI U HOPM, COaJaHCHPOBAHHBIA PEKUM
3aHATAA W OTHbIXa, peryisapHas (Qu3M4ecKkas aKTUBHOCTB), OEpEeKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (U3UYECKOMY H
MICUXUYECKOMY 3]I0POBBIO;

MMOHMMAHWE I1EHHOCTH TMPaBWJ  HUHAUBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0€301acCHOT0 MOBEACHUS B CUTYAIIUAX, YTPOXKAIOITUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEACTBUUA WM HEMPUATHUS BPEIHBIX MNPUBBIYEK (YMOTpeOICHUs
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

6) TPyZA0BOT0 BOCIIUTAHUSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

FOTOBHOCTh K aKTHBHOW [I€SITEIIBHOCTH TEXHOJOTMYECKOM M COLUAIBHOMN
HaIpaBJICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATh W CAMOCTOSITEIIBHO
BBINIOJIHATD TAKYIO JESITEIbHOCT;

HHTEpeC K pa3IuyHbIM cdepaM MpodheCCHOHAIBHOM NEsITEIbHOCTH, yYMEHHE
COBepIaTh OCO3HAHHBIM BRIOOP OyyIIeHt mpodeccun 1 pean30BbIBaTh COOCTBECHHBIC
JKU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHIO M CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) 3K0JIOrH4eCcKOr0 BOCIIUTAHHUS:

HKOJIOTUYECKH I1€J€CO00pa3HOe OTHOIICHHUE K MPUPOJIC KaK UCTOUHMKY YKU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHWE YPOBHS  JKOJIOTHYECKOW KYJIBTYpbl: TMPUOOPETECHUE OIbITa
IJIAHUPOBAHMUS MMOCTYNKOB U OLICHKU MX BO3MOXHBIX MOCIEACTBUIN ISl OKPYXKAOUIEH
Cpenpl;

OCO3HaHHUE TIJ00ATLHOTO XapakTepa SKOJIOTHYECKHX MpoOJieM M IMyTed Hux
pelICHUS;

CIIOCOOHOCTH MCIOJIB30BaTh MpHOOpeTaeMble MPU U3YICHUU OMOJIOTUN 3HAHUS U
YMEHUS pu peleHnn npobiiem, CBSI3aHHBIX c palMOHAIbHBIM
IIPUPOJIOTIOIB30BaHUEM (COOJIIOICHHUE MPABIIT TTIOBEICHUS B MIPUPOJIE, HAIIPABICHHBIX
Ha COXpaHEHHE PAaBHOBECHS B SKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, OHMOChEpHI);

AKTUBHOE HENPUSATHE NCUCTBUH, MPUHOCIIIMX BPEJ OKPYKAIOIEH MPUPOTHOU
cpene, yMEHHE IIPOTHO3MPOBATh HEOJArONMPHUSATHBIE SKOJOTHYSCKHE IOCISACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HAJIMYUE PA3BUTOrO 3KOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKON KYJIbTYPHI,
OMBITA JEITEILHOCTH IKOJOTMYECKON HAMPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMM B MO3HABATEJIbHON, KOMMYHUKATUBHON M COLUMAIILHOM MPAKTUKE, TOTOBHOCTH K
YYaCTHUIO B IPAKTUYECKOMN AEATEIHLHOCTH SKOJIOTMUYECKOW HAITPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

chOpPMHPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKd M OOIIECTBEHHOW MPAKTHUKHA, OCHOBAHHOTO Ha JIUAJIOTE
KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;



COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHUTATENBCKOW KYyJIbTYpbl KakK CpEACTBa
B3aMMOJICHCTBHS MKy JIFOABMHU U TIO3HAHUS MHUPAa;

MOHUMaHuEe CrenuuKd OHOJIOTMM KaK HayKH, OCO3HaHHS e€ pOJHu B
(GOpMHPOBAaHUN PAIMOHAIBHOIO HAYYHOTO MBIIIJICHUSA, CO3JaHUU IEJIOCTHOTO
MPEJACTABIICHUS 00 OKpYy)XaroleM MHPE KaK O CIAWHCTBE NPHPOJBI, YeOBEKAa H
oOmmiecTBa, B TO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH U peIICHUH MpoljieM
COXpaHCHUS IPUPOJHOTO PABHOBECHS,

yOSKIEHHOCT, B 3HAYMMOCTH OWOJIOTHW IS COBPEMEHHOHN ITMBUIIM3AIINU:
oOecrieuyeHUsT HOBOTO YPOBHS Pa3BUTUS MEIUITMHBI, CO3JaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHIA, CTIOCOOHBIX pelIaTh PECYpCHBIE MPOOIEMbI Pa3BUTHS YEIOBEUECTBA,
MOWCKA IyTeH BBIXOJAa W3 TJIOOAIBHBIX JKOJOTHYECKUX TpoOIeM M obOecredeHus
nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PAllMOHATHLHOMY HMCTIOIB30BAHUIO MPUPOIHBIX
pecypcoB U (GOpPMHPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B  IOJYYCHUH OHMOJOTMYECKUX 3HAHUH B  IEIIX
MIOBBIIIIEHUS OOIIEeH KYIbTYphl, €CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK COCTaBHOM
JacTH (QYHKIIMOHAJIBLHON T'PaMOTHOCTH OOYyYaromuxcs, (OpMUPYEMOM MPH U3yUYESHUHU
OMOJIOTHH;

MOHMMAaHUE CYIIHOCTH METOJIOB ITO3HAHMS, HMCIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCITOJIb30BaTh MOJydaeMble 3HAHUS JIJIs aHalIu3a U 00 bSICHEHUS
SBJICHUH OKPYXKAIOIIETO MUpPa W MPOUCXOAANIMX B HEM M3MEHEHUH, YMEHHE JeiaTh
000CHOBaHHBIC 3aKIIOYCHHUS HAa OCHOBE HAYYHBIX (DaKTOB W MMEIOIINXCS JTaHHBIX C
TEJIBI0 TTOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO MCIIOJIL30BaTh OHOJIOTMYCCKHE 3HAHUS IS
perIeHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

OCO3HAHHWE IIEHHOCTH HAyYHOW JEATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO NEATESILHOCTh HHIUBUAYATBHO U B TPYIIIIC;

TOTOBHOCTh ¥ CIHOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3OBaHHIO U
caM0o0Opa30BaHUI0, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUM TI0 OHOJIOTHMH B
COOTBETCTBHH C KM3HCHHBIMH MOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble PE3yNbTaThl OCBOEHUS ydeOHOro mnpeameTa «buomorus»
BKJIFOYAIOT: 3HAUYMMble JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIpPEeIMETHbIE) OOIEeHAyYHbIE TOHSATHSA, OTPaKAIOIIHNE
[IEJIOCTHOCTh HAYYHOM KapTHHBI MHpa W CHEIMU(GUKY METOJOB TMO3HAHUA,
UCIIOJIb3yeMBIX B E€CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHsl, SBJIEHUE, MPOIIece,
CUCTEMa, HAy4YHBIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
WCCIICIOBaHNE, HAOIIOICHHUE, U3MEPECHHE, SKCIIEPUMEHT M JIPYTHE); YHUBEPCAIbHBIC
ydeOHble  JelicTBHs  (ITO3HABAaTENIbHBIE, KOMMYHHKATHBHBIC, PpETYJSTHBHBIC),
obecnieunBaroniye ¢GopmupoBaHue GYHKIIMOHATBHON TPaMOTHOCTH M COLIMATIBHOM
KOMIETEHIIMHA 00YJarOIINXCs; CTOCOOHOCTh 00YYaOMINXCsl HCTIOIh30BaTh OCBOSHHBIS



MEXIUCUUIIIIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHWSA W YHHUBEPCAJIbHBIE Yy4YeOHbBIE
JEUCTBHS B II03HABATEIIBHOW U COLMAIBHON ITPAKTHKE.

B pe3ynbrare u3yueHuss OMOJOTUU HA YPOBHE CPEAHETO OOIIEr0 0Opa3oBaHUs y
oOyuaromerocsi OyayT cGOpMHPOBAaHBI MO3HABATEJIbHBIE YHHBEpPCAJIbHbIE yUEOHbBIE
NEHCTBUS,, KOMMYHUKAaTUBHbBIE YHHBEpPCAJIbHbIC YUCOHbBIE NEUCTBUS, PETYJISTUBHBIC
YHHUBEpCaJIbHbIEC yUEOHbIE IEUCTBUSA, COBMECTHAS JESATENBHOCTD.

MertanpeameTHble  pe3ysbTaThl OCBOEHHUS IPOTPAMMBI  CPEIHETO  OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OByaseHue YHMBEPCAJIbHBIMH Y4eOHbIMH NO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a30BbIe JOTHYECKHUE TeiHCTBHA:

CaMOCTOSITENNFHO  (opMynHpoBaTP M aKTyalM3UpOBaTh  Mpodiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TNPU OCBOEHUM 3HAHUWA NPUEMBI JIOTMYECKOTO MBIILUICHUS
(aHanmu3a, CUHTE3a, CpaBHEHMS, KiacCU(pUKaluu, 0000IIEHUs), pacKpbIBaTh CMBICI
OMOJIOTMUECKUX TOHATUH (BBLACHATh MX XapaKTEpHbIEC IMPU3HAKH, YCTAHABIIMBATh
CBSI3U C IPYTUMH MOHATUSMH);

ONpENENATh LEIu JCATEIBHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU UX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C TOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATUS AJi1 OOBSICHEHUS (PAKTOB U SIBJICHUM
YKUBOU IIPUPOABL;

CTPOUTh JIOTUYECKHE pACCYXIECHHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, I10
aHAJIOTMM), BBISBISATH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS] B pPaccMaTpPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOJBI U 3aKIIOUEHUS;

NPUMEHSATH CXEMHO-MOJIEJIbHBIE CPEJCTBA ISl MPEACTABICHUS CYLIECTBEHHBIX
CBA3€ W OTHOIICHMA B H3y4yaeMbIX OHMOJOTMYECKHX OOBEKTaX, a TaKKe
NPOTUBOPEYMI PA3HOrO POJA, BBIIBIECHHBIX B Pa3IUYHbIX HH(POPMALIMOHHBIX
VCTOYHHKAX;

pa3zpabarbiBaTh IUIaH pEIICHUs MNpoOJeMbl € Y4ETOM aHalIM3a HMEIOIIMXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHMBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH PAa0OTY B YCIOBUSX PEAIbHOTO, BUPTYAIbHOIO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEICHUH )KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIAJETh HaBbIKAMU Y4e€OHO-MCCIIEI0BATEIbCKON U TPOEKTHOW IEesATEIbHOCTH,
HAaBBIKAMM  pa3pelieHuss  MpoOJjeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY TOHUCKY METOJIOB PEIICHHsS NMPAaKTUYECKUX 3aJlay, MTPUMEHEHHUIO
Pa3IMYHBIX METO/IOB [TO3HAHMS;

UCITIOJIB30BaTh PA3JIUYHbIE BHUJIBI JESTEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUA,
€ro MHTEpPIpETaINU, TPeoOpa30BaHUI0 U MPUMEHEHHUIO B yUE€OHBIX CUTYalUsAX, B TOM
YHClie IPU CO3JaHUU YUYE€OHBIX U COIIMAIbHBIX IPOEKTOB;



(dbopMUpOBaTh HAay4HBIN THUIl MBIIJICHUS, BIAJETh HAy4YHOH TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb U (POPMYJIMpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISBJISITH IIPUUMHHO-CJIEICTBEHHBIE CBA3M W  aKTyaJU3UpoOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIleHUs, HaXOJAUTh apryMEHTHI JJIsl JOKA3aTENbCTBA CBOUX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBATh MOJTYYEHHBIE B XOJI€ PELICHUS 3aJa4M PE3YJIbTAaThl, KpUTHUYECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISITh LIEJICHANIPABICHHBIM MOUCK MEPEHOCa CPEACTB M CIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B I[IO3HABATENIBHYI0O U MPAKTHYECKYIO 001acTH
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX NIPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIC WJEH, MpeAjaraTb OpPUTMHAJIbHBIE MOJIXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) padoTta ¢ uHpopManHeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX HMH(OpManuu (TeKcTe Yy4eOHOro
nocoOusl, Hay4yHO-TIONYJSPHOW  JMUTEpaType, OHOJOTMYECKUX  CJIOBapsAX U
CIIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbBIX, B VHTepHeTe), aHaIu3upOBaTh
MH(OPMAIUIO PA3IMYHBIX BUAOB U ()OPM IPENCTABICHUS, KDUTUUECKU OLIEHUBATh €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GbopMyIMpOBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METO/Abl NMPU TOUCKE U
orbope Ouosiorndeckod HHQPOpMAIUU, HEOOXOAUMOW [JIsi BBIIOJTHEHUS Y4YEOHBIX
3ajay;

npuoOpeTaTh  OMNBIT  HMCHOJIb30BaHUS  MH(POPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHM, COBEPUICHCTBOBATh KYJIbTYPY AKTUBHOI'O HCHOJIb30BAaHUS Pa3IUUYHbBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMaJbHYI0  (GOpMy  MpEACTaBICHHUSA
Oounonornyeckor MHPopManuu (CxeMbl, TpaduKku, TUarpaMmbl, TaOJUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAyYHbIM SI3bIK B KauecTBE CpEACTBAa Ipu padbore ¢
Ononornyecko  uH(pOpManuen: NPUMEHATh XUMHYECKHe, (U3HUECKHe U
MaTeMaTUYeCKHe 3HAKM M CUMBOJBL, (OpMyiibl, aO0peBUATypy, HOMEHKJIATYpy,
MCITI0JIb30BaTh U MPEe0OPa30BhIBATH 3HAKOBO-CUMBOJMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJ€Th HaBbIKAMH PACIO3HABAHUS U 3aLIUTHI HHGOPMALIMK, THHOPMAILIMOHHON
0€30MacHOCTH JTUYHOCTH.

Ogi1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATHUBHBIMH A€HCTBUSIMM:

1) o6menmue:

OCYILIECTBISITh KOMMYHHKAIIMU BO BCEX Cepax KU3HU, aKTUBHO Yy4acTBOBATH B
UaJiore WM JTUCKYCCHM IO CYHIECTBY OOCykKaaemMod TeMbl (YMEHHUE 3a/1aBaTb



BOIIPOCHI, BBICKA3bIBATH CYXKJEHUS OTHOCUTEIHLHO BBITIOJHEHHUS TMpeJjiaraeMon
3a]a4M, YYUTHIBaTh HHTEPECHl M COTJIACOBAHHOCTHh TO3MWIMHA APYTUX YYaCTHUKOB
JTAJIOTa WA JTUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHBIE CpelcTBa OOIICHHs, IMOHMMATh 3HAYCHUE
COLIMAJIFHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CUTYaIlHid, YMETh
CMSATYaTh KOH(JIUKTHI M BECTU TIEPETOBOPHIL;

BJIQJICTh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHUS W B3aUMOJICHCTBHUS, MOHUMAThH
HAaMEPEHUs JPYTUX JIIOJIeH, TPOSBISATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY U B
KOPPEKTHOH opme popMyTupOBaTh CBOM BO3PAKECHHUS,

pa3BEPHYTO W JIOTHYHO H3JIaraTb CBOIO TOYKY 3pPEHUS C HCIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MOHMUMAaTh W WCIOJIb30BaTh NPEHMYIECTBA KOMAHIHOHW W WHAWMBUIYaJTbHON
paboThI MPHU PEHICHUH OMOJOTUYECKON MPOOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJICHCTBUSA MPHU PEIICHUN Y4eOHOM 3a1auH;

BBIOMpATh TEMAaTUKy W METOAbl COBMECTHBIX JCHCTBUUA C Y4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBRA,;

OpUHUMATh  LETM  COBMECTHOM  JEATEIbHOCTH,  OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JIOCTMXKCHHIO: COCTaBJIATh IUIAH JIEHCTBHIA,
pacmpeieniarb pojad ¢ Y4ETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KaueCTBO CBOETO BKJIA/a M KaXKIAOTO YYaCTHHKA KOMAaHJbI B OO
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

mpeasiaraTh HOBBIE TIPOCKTHI, OICGHWBATh HACH C TIO3UIIMHM HOBU3HBI,
OPUTHHATBHOCTH, IPAKTUICCKON 3HAYUMOCTH;

OCYIIECTBISATh TO3UTUBHOE CTPATETMYECKOE TOBEJACHHE B  Pa3iIMYHBIX
CUTYaIMsSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKEeHNE, ObITh MHUIIMATHBHBIM.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

1) camoopraHu3anusi:

UCITIOJIb30BaTh OMOJOTUYECKUE 3HAHUS JIJISl BBISIBIICHUS TTPOOJIEM U UX PEIICHHUS
B KU3HEHHBIX M YUYCOHBIX CUTYaIIMSIX;

BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUM 11E€JIEBbIC U CMBICIIOBBIE YCTAHOBKHU
B CBOMX JIEUCTBUSIX M TIOCTYNKAaX IO OTHOIICHUIO K JKUBOW TMPUPOJIE, CBOEMY
3JIOPOBBIO U 3[IOPOBBIO OKPYKAFOIIINX;

CaMOCTOSITENTFHO OCYIIECTBIIATh TO3HABATEIBHYIO JESITEIbHOCTh, BBHISBIISTH
npoOJsieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a7a4d B 0Opa3oBaTEIbHOM
NEATSILHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITENTHO COCTAaBJISATH TUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacIIMPATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTESHU;



JienaTh OCO3HAHHBIA BBHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

C0co0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM SPYAULIMU B Pa3HbIX
001acTAX 3HAHWUMN, MOCTOSHHO IMOBBINIATH CBOM 0OOpAa30BaTENbHBIA U KyJIbTYPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTYyallUsM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCT,
OLICHUBATBH COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIa/IETh HABBIKAMHU MO3HABATENIbHON pedIeKCHu KaK OCO3HAHUSI COBEPIIAEMBIX
JEWCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, UCITOJIb30BATh
npuémbl pedIeKCUU IS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBAaThb PHUCKA K CBOEBPEMEHHO IPUHUMATh pPELIECHHS IO HX
CHIDKEHHIO;

IPUHUMATh MOTHBBI M ApPryMEHTBHI JAPYIMX IIPU aHAJu3€ pPeE3yJIbTaToOB
NEATEIIbHOCTH;

3) npuHATHE CeDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTAaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI M ApPryMEHTBl JPYTUX [PH AaHAIU3€ pPe3yJbTaTOB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

NPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3ynbTaThl OCBOEHHUS COAEpXKaHUS yuyeOHOro mpeameTa
«buonorus» Ha yrinyONEHHOM YypOBHE OpPUEHTHPOBaHbl Ha oOecredeHue
npoduiibHOTO 00y4eHHsT 00ydaromuxcsi ouonoruu. OHM BKITIOYAIOT: crienuduueckue
Juiss OWMOJIOTWM HayuyHble 3HAHUS, YMEHHUS U CHOCOObl JEHCTBHI MO OCBOEHHIO,
UHTEpIpPEeTallud U NpeoOpa30BaHUIO 3HAHUM, BUIBI JEATEIBHOCTH IO MOJYUYEHUIO
HOBBIX 3HAaHMM W MX NPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX, & TAKXKE B peaJbHBIX
KU3HEHHBIX cuTyanusax. IIpeameTHble pe3yabTaThl MPEACTABICHBI 10 TOAaM
U3Y4YEeHHUS.

[IpenmeTHble pe3ysbTaThl OCBOEHUA ydeOHoro mnpenmera «buonorus» B 10
KJ1acce NOJIKHBI OTPaKATh:

chOpPMHPOBAHHOCTh 3HAaHUHM O MecTe€ M pOJM OWOJOTMU B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B
NO3HAHUM  3aKOHOB  MPUPOABI W pEIIEHHH  OpoblieM  paloOHaIbHOTO
IPUPOJIOTIOIB30BAHUS, O BKJIA/J€ POCCHICKUX M 3apyOEKHBIX YUYEHBIX B Pa3BUTHE
OMOJIOTHH;

BIIQJICHUE  CHCTEMOH  OHWOJIOTMYECKUX  3HAHWUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJArarolme ONOJIOrHYECKUe TEPMUHBI U MTOHATHS (KU3Hb, KJIE€TKA, OPTaHU3M,
MeTaboJIn3M, rOMEOCTas3, caMoOperyJisius, CaMOBOCTIPOU3BE/ICHHE,



HACJIEJICTBEHHOCTh, W3MEHYHMBOCTh, POCT M PAa3BUTHE), OWOJIOTHYECKHUE TEOPUU
(knerounas teopus T. IlIBanna, M. Illlnetinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnencTBeHHocT T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1eHTpax
MHOT000pa3usi U MPOUCXOXKJECHUS KYJIbTYPHBIX PACTEHMI), 3aKOHBI (€IUHOOOpa3us
MOTOMKOB TI€PBOTO TOKOJICHHSI, PACIICIUICHUS, YHCTOThl TraMeT, HE3aBUCUMOIO
HacienoBanust [.  MeHzaens, TOMOJOTMYECKUX PAIOB B HACJEACTBEHHOU
n3MmeHunBoctd H. Y. BaBuiioa), npuHIMNIbI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJaMU HAyYHOrO TIO3HAHMS, MHCIOJIb3yEMbIX B
OMOJIOTMYECKUX  MCCJIEAOBAHUAX JKUBBIX OOBEKTOB (OMHCaHUE, W3MEpPEHHUE,
HaOJFOICHNE, DKCTICPUMEHT);

YMEHHE BBIICNATh CYHIECTBEHHBIE NMPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKaApPUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHUCJE OaKTepui,
rpuOOB, PacTEHUM, KUBOTHBIX U YEJIOBEKa, CTPOCHHUS OPraHOB M CHUCTEM OPraHOB
pacTeHUil, JKUBOTHBIX, YEJIOBEKA, MPOLECCOB KU3ZHEACATEIBHOCTH, MPOTEKAOIIUX B
OpraHu3Max pacTeHU, >KUBOTHBIX U YEJIOBEKa, OMOJOTUYECKUX IMPOIIECCOB: OOMEHa
BEIIECTB (MeTaboIM3M), MpEBpalIeHUs DHEPrUH, OpOXKEHUs, aBTOTPOPHOTO U
reTepoTpo(HOro TUIOB MHUTaHMS, (OTOCHHTE3a M XEMOCHHTE3a, MUTO03a, Meho03a,
ramMeToreHeza, SMOpHOreHe3a, MOCTAIMOPHOHAIBLHOTO PAa3BUTHSI, Pa3MHOXKEHUS,
WHUBUyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHEe3a), B3aUMOJICUCTBHUS TEHOB,
reTepo3uca, UCKyCCTBEHHOTO 0TO0pa;

YMEHHUE YCTaHABJIMBATh B3aUMOCBS3M MEXKIYy OpPTraHOMJIAMHU KJIETKHM U HX
(GYHKIUSAMY, CTPOCHUEM KJIETOK Pa3HBIX TKaHEW W UX (PYHKUUSIMU, MEXITY OpraHaMu
U CUCTEMaMH OPraHOB Y pACTEHUM, )KMBOTHBIX U YEJIOBEKA U UX (QYHKIIUSIMU, MEKITY
CHUCTEMaMHU OPraHOB U UX (PYHKUMSIMHU, MEXKAY dTamaMu oOMEHa BEIIECTB, dTarnaMu
KJICTOYHOTO IMKJIa M KU3HEHHBIX IIMKJIOB OPraHU3MOB, 3TarlaMyd 3MOPHOHAIBHOTO
pa3BUTHS], TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (PaKTOpaMu Cpebl OOUTaHUS;

YMEHHE BBIABIATh OTJIUYUTEIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE
pPacCTEHHI, )KUBOTHBIX U YEJIOBEKA;

YMEHUE HCIOIb30BaTh COOTBETCTBYIOIIUME aAPTYMEHTHI, OHMOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJISI JOKAa3aTEIbCTBAa POACTBA OPraHU3MOB Pa3HbBIX
CUCTEMATUYECKHUX TPYIIIL,

YMEHHUE peIlaTh OMOJOTMYECKHE 3a7a4d, BBISBISATH MPUYMHHO-CIIEIACTBEHHBIC
CBSI3U MEXIY HCCIIEIyeMbIMH OMOJIOTUYECKMMHU TMPOIIECCAMH U SIBJICHHUSIMHU, JIETaTh
BBIBO/IbI M TIPOTHO3bI HA OCHOBAHUHU TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJHATh JabOpaTOpHble M MpakTUYECKUe padoThl, COOMIOAATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTAaTh THUIOTE3bI, TMPOBEPATh UX  AKCIECPUMEHTAIbHBIMU
cpenctBamu, QopMyiupys 1elb HCCIEIOBAaHUSA, aHAIU3UPOBATh IOJyYECHHbIE
pe3yJbTaThl U JeJaTh BHIBO/IBI;

YMEHUE Yy4acTBOBAaTh B Yy4eOHO-HCCIIEIOBATEIHCKON paboTe MO OHOJIOTHH,
DKOJIOTUU W MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
mMyOJIUYHO MPEACTABISTH MOMYyUYCHHbIE PE3yJIbTaThl HA YYCHUYECKUX KOH(PEPECHITUX;



yYMEHUE OIICHUBATh dTHYECKUE aCTIEKThl COBPEMEHHBIX UCCIIEOBAaHUHN B 00J1aCTH
OMONOTMM W MEOUIUHBI  (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE,
HaIpaBJICHHOE U3MEHEHUE TeHOMA U CO3/JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYHIECTBISATh OCO3HAHHBIM BBIOOp Oyaymiedl npodeccuoHanbHOM
JESATEIbHOCTH B 00JIACTH OHOJIOTMH, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO35MCTBA, MUINEBOW MPOMBIIIJIEHHOCTH, YIIIYOJISITh IO3HAaBAaTEIIbHBIN
WHTEpEC, HaIpaBJICHHBIM HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH Mpodeccuu u
IPOJOJDKEHNE  OHWOJIOrMYECKOT0  00pa3oBaHUSl B OpPraHU3alMSIX  CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsA yueOHoro mnpeamera «buomorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOpMUPOBAHHOCTh 3HAHUM O MecTe U poJd OHOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMHPOBAHNN COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI
MHUpa, B I[IO3HAHWM 3aKOHOB TMPHUPOJIbI M PEIICHUH HSKOJIOTHYECKUX MpodsieM
YeJIOBEUECTBA, a TAKXKE B PEIICHUH BOIIPOCOB PAllMOHAIBHOTO MPUPOAOIIOIH30BAHNUSA,
U B (popMUpOBaHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIAJI€ POCCUMCKUX U 3apYOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHU;

yMEHUE BJIAQJE€Th CHUCTEMOM OHOJOTUYECKUX 3HAHUM, KOTOpas BKIIOYACT
ONpeJieieHUs] W TOHMMaHHWE CYIIHOCTH OCHOBOIMOJIAralouuX OMOJOTUYECKHUX
TEPMUHOB M TOHATUMA (BUI, D3KOcHCTeMma, Ouocdepa), OHOJIOTMUECKHE TEOPHUH
(aBomronronHas Teopus Y. J[apBuHa, CHHTETHYECKAs: TEOPHSI IBOJIIOIUM), yueHus (A.
H. CeBepuoBa — 0 myrsax W HampasieHusx sBomounu, B.M. Bepnagckoro — o
ouocdepe), 3akoHbl (reHernueckoro pasHoBecust JIx. Xapau u B. BaiinOGepra,
3apoabimieBoro cxonacrsa K. M. bopa), npaBuna (munumyma HO. JlubOuxa,
HKOJIOTMYECKON TUpaMuIbl JHEprum), rumnore3bl (rumore3a «vupa PHK» V.
['unGepra);

yMEHUE BIaJeTh OCHOBHBIMU METO/IAMH HAYYHOTO TIO3HAHUS, UCIIOJIb3yEMbIMHU B
OMOJIOTUYECKUX MCCIIECIOBAHUAX JKMBBIX OOBEKTOB U OKOCHUCTEM (OIMHCAHUE,
U3MEpeHUe, HaONIOJCHUE, SKCIEPUMEHT), CIOCOOaMU BBISIBICHUS U  OICHKU
AHTPOTIOTEHHBIX NU3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJCNISTh CYHIECTBEHHbIE TPHU3HAKU: BUJOB, OHMOTCOIIEHO30B,
PKOCUCTEM H Ouocdepsl, CTAOMIU3UPYIOUIEro, MABMXKYIIETO U  Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpa, aJUTOMaTPUYECKOr0 M CUMIIATPUYECKOTO BHUI000pa30BaHUA,
BIIUSTHUS JIBFDKYIIMX CHJI DBOJIFOIIMU Ha TCHO(OH MOMYJISAIINNA, TPUCTIOCOOIEHHOCTH
OpraHU3MOB K Ccpejie OOUTaHUsl, Yepe0OBaHUs HAMPABJICHUH SBOJIIOIIUU, KPYTOBOPOTa
BEILIECTB U MTOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATh B3aUMOCBSI3M MEXAY MPOILIECCAMH  3BOJIOLIMH,
JIBIDKYIIIAMHM CHJIAMH aHTPOIIOTEHE3a, KOMIIOHCHTAMHM PAa3JIMYHBIX 3KOCHCTEM M
MPUCTIOCOOJICHUSIMU K HUM OpTaHU3MOB;

YyMEHUE  BBISBIATH OTJIMYUTENbHBIC  TPU3HAKK  JKUBBIX  CHCTEM,
IIPUCIIOCOOJICHHOCTh BHJIOB K cpeae OoOWTaHHWs, aOMOTHYSCKHMX M OHMOTHYECKUX



KOMIIOHEHTOB ~ J3KOCHCTEM, B3aMMOCBS3€l  OpraHM3MOB B  COOOIIECTBAX,
AHTPONOT€HHBIX U3MEHEHUN B IKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHME HCIIOJIb30BATh COOTBETCTBYIOUIME apIyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHI0 U CHMBOJIMKY Ul J0Ka3aTelbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIII, B3aMMOCBSI3U OPraHU3MOB M Cpelbl OOMTAaHMs, €IUHCTBA
YeJI0BEYECKUX Pac, HEOOXOJUMOCTH COXPAaHEHHUsS MHOT0oOpa3usi BUAOB U HKOCUCTEM
KaK YCJIOBUS COCYIIECTBOBAHHUS ITPUPO/IBI U YEIOBEYECTBA,;

YMEHHUE pellaTh OMOJOTHMYECKHE 3aJaud, BBISBISATH MPUUMHHO-CIIEACTBEHHBIE
CBS3M MEXIY HCCIEIyEMbIMU OHOJIOTMYECKMMHU IMPOLIECCAMHU M SIBICHHUSIMH, JIEIaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUY NOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJTHATH JAa0OpaTOpHbIE M TPAKTHUECKHE pPabOThI, COOIIOAThH
npaBuiia mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIABUTATh THUIOTE3bl, TMPOBEPATh WX OKCIEPUMEHTAIBHBIMH
cpeacTBamMu, (GopMmynaupys 1Lelb HUCCIEJOBaHMs, aHAIU3UPOBATh IOJyYEHHbBIE
pe3yJIbTaThl U JENIaTh BBIBOJBL;

YMEHHME Yy4acTBOBaTh B Yy4€OHO-MCCIIENOBATENbCKOM pabore mo OuoJoruu,
9KOJIOTUM M MEIUIMHE, MPOBOJMMOI Ha 0a3e MIKOJbHBIX HAY4YHBIX OOIIECTB, U
nyOJIMYHO MPEACTABIATH OJYyYEHHBIE PE3YJIbTaThl HA YYEHUUECKUX KOHPEPEHIUX;

YMEHUE OLICHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKIACHUM JKU3HU, YEIOBEKA U
YeJIOBEYECKUX pac, O NpUYMHAX, MOCIEACTBUSIX M Croco0ax MpeAoTBpalleHus
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYLIECTBIATh OCO3HAHHBIM BbIOOp Oynymiel npodeccuoHanbHOM
NEeATEIbHOCTH B 00JIaCTH OHMOJIOTUH, 3KOJOTHUH, MPUPOJIONOJIb30BAHUS, MEIULIMHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPUHU, CEIBCKOIO XO3SMCTBA, MHILEBOU
NPOMBIIUIEHHOCTH, YrayOJsaTh [O3HABATENbHBIA WHTEPEC, HANpaBJICHHBIA Ha
OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH MPOPECCUU U MPOJOTKEHHE OHOIOTUYECKOTO
oOpa3oBaHMsI B OpraHU3alUsX CpeaHero Npo(eCCHOHAIBLHOTO M BBICILETO
oOpa3oBaHUs.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaunmenoBanue
Ne (uudpossbie)
pa3iesioB U TeM Konrtpouabnsl IIpakTnueck
n/n Bcero o0pa3oBaTe/bHbIC
NPOrpamMMbl e padoThI ue padboTsbl
pecypchl
POII buonorus -
Poccuiickas
1 buonorus kak Hayka 1 0 0 JIEKTPOHHAS
1IKOJIa

(resh.edu.ru)



10

JKuBrle cucTeEMBI U UX
W3y4YCHHE

buomnorus kierku

XuMuyeckas
OpraHu3aIus KIETKA

Ctpoenue u GyHKIHH
KJIETKH

OOMeH BeIIECTB U
IPEBpAIllCHHE YHEPTUU B
KJIIETKE

Hacnencrsennasa
uHpopManus u
peanmuzanus €€ B KIIETKE

JKU3HeHHBIN UK
KJIETKHU

CtpoeHue u GyHKINH

OpraHU3MOB

PasmHoxeHue n
pPa3BUTHE OPraHU3MOB

10

17

0.5

0.5

1.5

1.5

POII buomorus -
Poccuiickas
AIIEKTPOHHAS
IIKoJIa
(resh.edu.ru)
POII buomorus -
Poccuiickas
AIIEKTPOHHAS
HIKOoJIa
(resh.edu.ru)
POII buomnorus -
Poccuiickas
AJIEKTPOHHAS
HIKOJIa
(resh.edu.ru)
POII buonorus -
Poccuiickas
AJIEKTPOHHAS
IIKoJIa
(resh.edu.ru)
POII buomorus -
Poccuiickas
ANICKTPOHHAS
HIKOJIa
(resh.edu.ru)
POII buonorus -
Poccuiickas
AIIEKTPOHHAS
IIKoJia
(resh.edu.ru)
POII buonorus -
Poccuiickas
AIEKTPOHHAS
HIKOJIa
(resh.edu.ru)
POII buomorus -
Poccuiickas
AIIEKTPOHHAS
HIKOJIa
(resh.edu.ru)
POII buonorus -
Poccuiickas



I'eneruka — Hayka o
HACJIEJICTBEHHOCTH U

11
U3MEHYNBOCTHU
OpPraHU3MOB
12 3aKOHOMEPHOCTHU
HACIIE/ICTBEHHOCTH
13 3aKOHOMEPHOCTHU
U3MEHYNBOCTHU
14 I'eneTnka yenoBeka
15 Cenexuust OpraHu3MoB
16 buorexHnonorus u
CHUHTETHYECKasi ONOoJIorust
17 Pe3epBHOE Bpems
OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

11 KJIACC

10

102

0.5

0.5

14

AIIEKTPOHHAS
IIKoJIa
(resh.edu.ru)
POII buomnorus -
Poccuiickas
AIIEKTPOHHAS
IIKOoJIa
(resh.edu.ru)
POII buomorus -
Poccuiickas
AIIEKTPOHHAS
IIKoJIa
(resh.edu.ru)
POII buonorus -
Poccuiickas
AIICKTPOHHAS
HIKOJIa
(resh.edu.ru)
POII buomorus -
Poccuiickas
AJIEKTPOHHAS
HIKOJIa
(resh.edu.ru)
POII buonorus -
Poccuiickas
ANEKTPOHHAS
IIKoJIa
(resh.edu.ru)
POII buomnorus -
Poccuiickas
ANEKTPOHHAS
HIKOJIa
(resh.edu.ru)
POII buonorus -
Poccuiickas
AIIEKTPOHHAS
IIKoJa
(resh.edu.ru)



n/n

KoanuecTBo 4acoB

HanmenoBanue
pa3esioB U TeM
MPOrpamMmmbl

Bcero

3apoXACHUE U pa3BUTHE
3BOJIOLUOHHBIX
MPEJCTaBICHUM B
Oouosiorun

MukposBoronus u eé
pe3yNnbTaThl

14

MakposBontonus u eé
pe3yIbTAThI

[Tpoucxoxaenue u
pa3BUTHE )KM3HU Ha 15
3emie

IIpoucxoxnenue
YeroBeKa — 10
AQHTPOIIOTEHE3

DKoJorus — Hayka o
B3alMMOOTHOLICHUSX
OpraHU3MOB U
HaJ0pPraHU3MEHHbIX
CHCTEM C OKpYKarolen
cpenoit

OpraHu3mel 1 cpena
oburanusa

DKOIOTrus BUIOB U 9

KonTpoabHbl
e padoTsl

IIpakTHYecKku
e padoThI

1.5

0.5

1.5

0.5

DJIeKTPOHHbBIE

(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

POII buomorns -
Poccuiickas
AJIEKTPOHHAS
IIKOoJIa
(resh.edu.ru)
POII buosorus -
Poccuiickas
2JICKTPOHHAS
IIKOJIa
(resh.edu.ru)
POII buosorus -
Poccuiickas
3JICKTPOHHAS
IIKoJIa
(resh.edu.ru)
POII buomorus -
Poccuiickas
AJICKTPOHHAS
IIKOJIa
(resh.edu.ru)
POII buosorus -
Poccuiickas
AJIEKTPOHHAS
IIKOJIa
(resh.edu.ru)

POII buomorus -
Poccuiickas
AJIEKTPOHHAS
IIKoJIa
(resh.edu.ru)

POII buosorus -
Poccuiickas
3JEKTPOHHAS
IIKOJIa
(resh.edu.ru)
POII buosorns -



MOMYJISIIU A

DKOI0rus COOOIIECTB.
DKOIOTrHYECKHE CUCTEMBI

Buocdepa — rmobanbHast

10 6 0
HKOCUCTEMA
1 YesoBek U OKpyKaroIas 5 0
cpena
12 PezepBHOE BpeMms 8 0
OBIIEE KOJIMYECTBO 102 0
YACOB I10 ITPOTPAMME

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Kosaun4yecTBo yacos
Ne KonTpou
Tema ypoka
n/n Bcero bHBIE
padoThI
broorust kak KOMIUTEKCHAS
1 HayKa M KaK 4acTh 1 0
COBPEMEHHOTO 00IIecTBa
JKviBble cucTeMbl U UX
2 1 0

CBOMCTBA
3 YpoBHEBas oprasusanus 1 0

0.5

7.5

IIpakTH4eckn
e padoTnl

Poccuiickas
AJIEKTPOHHAS
IIKOoJIa
(resh.edu.ru)
POII buosorus -
Poccuiickas
AJICKTPOHHAS
IIKOJIa
(resh.edu.ru)
POII buosorus -
Poccuiickas
AJIEKTPOHHAS
IIKoJIa
(resh.edu.ru)
POII buomorus -
Poccuiickas
AJICKTPOHHAS
IIKoJIa
(resh.edu.ru)
POII buosorus -
Poccuiickas
AJICKTPOHHAS
HIKOoJIa
(resh.edu.ru)

DJIeKTPOHHbIE
uugposeie
o0pa3oBaTe/ibH
ble pecypchl



10

11

12

13

14

KHUBBIX CHCTEM

Hcropust OTKpbITUS U
u3ydeHus kietku. Knerounas
Teopus

Meroasl MOJIEKYJIIPHON U
KJIETOYHOM OMOJIOTHH.
[TpakTrueckas pabota
«M3yueHue MeTo0B
KJIETOYHOM OMOJI0THI
(xpomarorpadus,
aneKkTpodopes,
muddepeHIranTbLHOe
nenTpudyruposanwue, [TLP)»
XUMUYECKUH COCTaB KIETKU
MunepasnbHbIe BellecTBa
KJIETKU, UX OMOJIOTHYecKast
pOJb

Oprannueckue BeniecTna
KJIETKU — OEJIKH.
JlaGopaTtopHnast pabora
«O06Hapyx)eHHe OETKOB ¢
MOMOIIbI0 Ka4YeCTBEHHBIX
peaKIuiny

CaoticTBa, Ki1accuduxanus u
¢byHKIMN OENIKOB
Opranuyeckue BelecTBa
KJIETKU — YTJIEBObI
Oprannueckue BeniecTBa
KJIETKH — JIATTUIBI
Hyxkneunossie kucnorsl. JJHK
u PHK. JlaGopaTopHas pabota
«HccnenoBanne
HYKJIEMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK
pa3IMYHbIX OPTaHU3MOBY
Crpoenue u ¢pyukiuu ATO.
Apyrue
HyKJ1eo3uaTpudocaTsl
(HT®)

Cexsenuposanue JIHK.
MeToabl FTeHOMUKH,
TPaHCKPUITOMHKH,

0.5

0.5

0.5



15

16

17

18

19

20

21
22

23

24

25

MIPOTEOMUKHU

Merozasl CTpyKTypHOR
Oounonoruun

Tumel KIETOK.
[TpokapuoTtnueckas KieTka
CTpoeHue 3yKapuoTHYECKOM
kieTku. [Ipaktuueckas
pabora «/3yyeHue cCBOMCTB
KJIETOYHOM MEeMOpaHbI»
IToBepXHOCTHBIN anmapar
KJIIETKU

OnHomeMOpaHHBIE
OpraHou/Ibl KJIETKH.
[TpakTrueckas pabota
«3yueHune NBUKEHUS
[IUTOIJIa3MbI B PACTUTEIBHBIX
KJIETKax»

IToiyaBTOHOMHBIE OPTaHOUIbI
KJIETKW: MUTOXOHJIPUH,
miactuel. JlabopaTopHas
pabora «MccnenoBanue
IIa3MOJIU3a U JICTIIIa3MOIIn3a
B PACTUTEIBHBIX KIETKAX»
HememOpaHHbIe OpraHouIbl
KJIETKH

Crpoenue u GyHKIUH s7pa
CpaBHUTENBbHAS

RN
o

XapaKTepUCTHKA KIETOK
sykapuort. JlabopaTopHas
pabora «M3yueHnue cTpoeHust
KJIETOK Pa3UYHbIX
OpPTaHU3MOBY

AccuMunanus u
JUCCUMUITALIASL — JIBE
CTOpOHBI MeTabomm3Ma. THUIbl
oOMeHa BEIeCTB.
JlaGopaTtopHnas pabota 1 0
«3yueHne KaTaIuTHYECKOU

aKTUBHOCTH (pepMeHTOB (Ha

mpUMepe aMIIIas3bl WK

KaTaJasbl)»

DepMEHTaTUBHBIN XapaKTep 1 0

0.5

0.5

0.5

0.5

0.5



26

27
28

29

30

31

32

33
34
35

36

37

38

39

peaKkuii KJI€TOYHOTO
metabonu3ma. JlaboparopHas
pabota «3yuenue
(dhepMEHTaTUBHOTO
paclLeIUIeHHsl IEpOKCHIa
BOJIOPO/Ia B PACTUTEJIBHBIX U
KUBOTHBIX KJIETKAX»
benku-akTuBaTOps! M OEIIKU-
HHTHOUTOPBI

ABTOTpO(DHBIH THIT 0OMEHa
BELIECTB

dorocuHTE3

XemocunTes. JlabopatopHas
pabota «CpaBHEHHE
npoieccoB (poTocuHTE3a U
XEMOCHHTE3a»

AHa3poOHbIE OPraHU3MBI.
Bunsr 6posxenHws.
JlaGopaTtopHnast pabota
«CpaBHEHHE MTPOLIECCOB
OpOXEHUS U JBIXaHUS)
AspoOHBIE OpPraHU3MBI.
Oranbl 3HEPreTHYECKOro
oOMeHa

OHeprust MEMOPaHHOTO
rpaauenTa npotoHoB. CHHTE3
AT®: pabota npOTOHHOIN
AT®-cuHTa3bI

Peakninn MaTpu4HOro cMHTE3a
Tpanckpunuus —
MaTpuuHblid cuHTe3 PHK
Tpancnsauus u e€ srarsl
KonupoBanue aMUHOKHCIIOT.
Ponb pubocom B OuocunTese
Oenka

Opranu3zanus reHoma y
MPOKAPUOT U IYKAPUOT
MonekynsipHble MEXaHU3MBbI
HKCHPECCHH T€HOB Y 3YKapUOT
Bupycsl — HeksieTouHbIE
(opMBI )KU3HU U 0OJTUTaTHBIE
napa3uTsl. [IpakTuueckas

0.5

0.5



40

41

42

43

44

45

46

47
48

49

50

51

52
53
54

55

56

paborta «Co3qanue MoJe/In
BUpYCa»

BupycHsie 3a60neBanus
4eJI0BEKA, )KUBOTHBIX,
pacTeHui

Hanorexnonoruu B 6uonoruu
U MEIUIINHE

JKU3HEHHBIN UK KIETKA
Marpuunsiii cuate3 JJHK
XpomocoMmsl. JIaboparopHas
pabota «3yueHue xpomocom
Ha FOTOBBIX
MUKpOIpenaparax»»

Jlenenue KJIETKU — MHUTO3
Tuns! knetok. Kapuokunes u
nuTokuHes. Jlaboparopuas
pabora «Habmonenne MuTo3a
B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
Perynsuus ;xu3HeHHOTO
[IUKJIA KIETOK

OpranusMm Kak €JUHOE LIEJI0e
TkaHu pacTeHUN.
JlaGoparopHas paboTa
«M3y4yeHne TKaHeH paCTCHUN»
TkaHU )KMBOTHBIX U Y€JIOBEKA.
JlaGopaTtopHnast pabota
«M3y4yenue TkaHen
KUBOTHBIX)»

Oprassl. CHCTEMBI OPTaHOB.
JlaGoparopHas paboTa
«M3yueHune opraHos
LIBETKOBOT'O PaCTEHU»
Ormopa Tena opraHu3MoB
JIBrKeHne opraHn3mMoB
IIntanne opraHu3smMoB
[IuTanue MO3BOHOYHBIX
KUBOTHBIX.
[TumeBapuTenbHas cuctema
4eJI0BeKa

JIpIxaHue opraHu3MoB

0.5

0.5

0.5

0.5

0.5



57

58

59

60

61

62

63

64

65

66
67

68

69

70

71

72

73
74

JlpIxaHue MO3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKA
TpaHcnopt BewEeCTB y
OpraHU3MOB

KpoBeHocHas cucrema
[IO3BOHOYHBIX )KUBOTHBIX U
YyeJioBeKa

Beinenenue y opranusmon
3amura y OpraHu3MoB
MMMyHHas cucTeMa 4enoBeKa
PaznpaxxumocTs 1 perynsuus
y OpraHu3MOB

I'ymopasibHast peryisinus u
9H/IOKPUHHAs CUCTEMa
KUBOTHBIX U YEJIOBEKa
@DopMbl pa3MHOKEHHUS
OpPraHU3MOB

[TonoBoe pazmMHOKEHUE
Meiios

["ameTorenes. OOpa3zoBanue u
Pa3BUTHE MOJIOBBIX KJIETOK.
JlaGopaTtopHnas pabota
«M3yuenue cTpoeHus
MOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKpOIpernaparax»
WNunuBuyanbHOE pa3BUTHE
OpraHU3MOB — OHTOTEHE3
3akagKa OpraHOB U TKaHEH
U3 3apO/IbIIIEBHIX JTHCTKOB
PocTt 1 pa3zButne XUBOTHBIX.
JlaGoparopHas paboTa
«BpbIsiBI€HNE TPU3HAKOB
CXOJICTBA 3apOAbIIIEH
MO3BOHOYHBIX KUBOTHBIX»
Pa3smHOXeHMe U pa3BuTHE
pactrenuii. JlabopaTopHas
pabora «CTpoeHHE OPTaHOB
Pa3MHOXKEHHUS BBICIIIUX
pacTeHumn»

HcTopus CTaHOBJIEHMS U
Pa3BUTHSI TEHETUKHU KaK HAYKH
OcHOBHBbIE NIOHATHUSA U

0.5

0.5

0.5

0.5



75

76

7

78

79

80

81
82
83

84

85

86

87

CHUMBOJIbI T€HETUKH.
JlaGopaTtopHnast pabora
«Ipozoduna kak 00BEKT
TEeHETUYECKUX
UCCIIEIOBAHUI»
3aKOHOMEPHOCTH
HACJIE0BAHMS IPU3HAKOB.
MonorubpuaHoe
ckpemuBanue. [Ipakrrnueckas
pabora "Uzyuenue
pE3yJIbTaTOB
MOHOTMOPUAHOTO
CKpeIIMUBaHUs y 1po30(uibl"
[{uTonoruyeckrne OCHOBBI
MOHOTHOPUIHOTO
CKpELIMBAHUS
AHanu3upyrolee
ckpemuBanue. Heronnoe
JIOMUHUPOBaHUE
JluruOpuHoe CKpeniuBaHue.
[TpakTuyeckas pabora
«3y4yeHue pe3yabTaToB
JUTHUOPUIHOTO CKPELUBAHUS
y Ip030(QHIIBD)
[{uTonoruyeckrne OCHOBBI
JTUTHOPHUIHOTO CKPEIUBAHUS
CuenieHHOe HaclleJJOBaHHUE
MIPU3HAKOB

XpOMOCOMHasI TEOPUS
HaCJIEICTBEHHOCTHU
I'enernka nona

['eHoTHn Kak LenOCTHAS
cucrema

I'eneT4eCKU KOHTPOJIIb
pa3BUTHS PaCTEHUH,
JKUBOTHBIX U Y€JIOBEKa
N3MeHYMBOCTHh IPU3HAKOB.
Buasr n3aMEHYHNBOCTH
Monuduxarmontas
U3MEHYUBOCTh
BapuaunonHslii psia u
BapUallMOHHAsl KpUBasl.

0.5

0.5

0.5



88

89

90

91

92

93

94

95

96

97

JlaGopaTtopHnast pabota
«HccnenoBanne
3aKOHOMEPHOCTEN
MOIU(DUKAITHOHHOM
U3MeHYUBOCTH. [locTpoeHue
BapHAIIMOHHOTO psJa U
BapHUAIMOHHON KPUBOM»
I'enoTunuueckas
U3MEHYUBOCTb.
KomOunaruHas
U3MEHYUBOCTh
MyTanuoHHasi U3SMEHYUBOCTb.
[TpakTuyeckas pabora
«Mytanuu y npo3oduisl (Ha
TOTOBBIX MUKpOIIpEnapaTax)»
3aKOHOMEPHOCTH
MYTalMOHHOTO Ipoliecca.
DNUTeHEeTHKA U YTTUT€HOMHUKA
I'enernka yenoseka.
[TpakTuyeckas pabora
«CocTtaBieHue U aHAJIN3
POAOCIIOBHOM

MeTo 161 MEUITMHCKOM
TeHETUKHU

3HaueHHe MEIULIMHCKON
TeHETUKU B MPEAOTBPAIICHUN
Y JICUCHUH T€HETUYECKUX
3a00JI€BaHU YeIOBEeKa
OCHOBHBIC TIOHSTHS
cesnekuuu. JlaboparopHas
pabota «3yueHue copToB
KYJIbTYPHBIX PACTCHHUH U
MOPOJI TOMAITHUX KUBOTHBIX)
Mertoapl CEneKIMOHHON
pabotel. JlabopaTopHas
pabora «/3ydyeHue MeTo10B
CEJIEKIIUU PACTCHUI»
JlocTrKeHus CeNeKINn
pacTeHUuil U )KUBOTHBIX.
[TpakTuaeckas pabota
«IIpuBuBKa pacTeHUI»
CoxpaHeHue, U3y4eHHue u

0.5

0.5

0.5

0.5



98

99

100

101

102

HCITIOJIBb30BaHHUEC I'CHCTUYCCKUX

pecypcoB
buorexHonorus kak Hayka u
OTpacib MPOU3BOCTBA.
[IpakTuyeckas pabora
«3yueHue 0ObEKTOB
OMOTEXHOIOTHI

OcHoBHbIE HampaBICHUS
CUHTETHUYECKOI Onosioruu
XpOMOCOMHAsI U TEHHAas
WHXXCHEPUS

MenunuHckue
OMOTEXHOJIOTHU

Pe3epBHbIii ypoK.
[ToBTOpEHHE, 0000IICHUE,
CUCTEeMAaTH3alMsl 3HAaHHH

OBIIEE KOJIMYECTBO YACOB
[10 ITPO'PAMME

11 KJIACC

Ne
n/n

Tema ypoka

OBontonuonHas Teopus Y.
JapBuHa

JIBHOKYIIE CHIIBI SBOJIIOIIUA
BHuz10B 110 Y. JlapBuny
BbopnOa 3a cymecTBoBaHMeE,
€CTEeCTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP
®opMupoBaHue
CUHTETUYECKON TEOpUU
SBOJIOINHU

OTaIsl YBOTIOIITOHHOTO
MpOoIECcCa: MUKPOIBOJIOIHUSA
Y MaKpOIBOJIIOLIMS
[Momynsauus —
3JIEMEHTapHas €JUHULIA
ABOJIOLUU

3aKOH I'eHETUYECKOr0

1 0
1 0
1 0
1 0
1 0
102 0

KoaunuecTBo yacoB

KouTtpous
Bcero HbIE

padoThI

1 0

1 0

1 0

1 0

1 0

1 0

1 0

0.5

13.5

[MpakTuyeckun
e padoTsI

0.5

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibH
ble pecypchl
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11

12

13

14

15

16

paBHoBecus JIx. Xapau, B.
BaiinGepra. JlJaboparopHas
pabota «BrIsiBICHHE
W3MEHUYUBOCTH Y 0COOeH
OJTHOTO BHUJIa»
DnemeHTapHbIEe (HaKTOPHI
HBOJIIOLIMU

Dddekt ocHoBaTes.
D¢ddexT OyTHUIOUHOTO 1 0
TOPJIBIIIIKA

Murpauuu. M3onaumun
ITOIYJISLIAMN:
reorpaduueckasi,
Ouooruyeckas
EctectBennslit oT60p —
HaIpaBJISIOMUA GaKkTop 1 0
HBOJIIOLIMH

[TostoBoit 0TOOP 1 0
[TpucnocobiaeHHOCTH

OpPraHU3MOB KaK pe3yJabTaT

MUKPO3BOJTIOIUH.

JlaGopaTopHas paboTta 1 0
«3yuenune apomopdo30B u

WIMOAAITAlui Y paCTeHUU

Y YKUBOTHBIX»

[Tpumeps! npucnocobaeHu

Yy OPTaHHU3MOB:

Moponoruueckue,

¢bu3nonoruyeckue,

OHMOXMMUYECKHE,

MOBEJIEHUECKUE. 1 0
JIaGoparopHas paboTa

«[Ipucnocobnenus

OpPraHU3MOB H UX

OTHOCHTEITbHAS

11e7IECO00Pa3HOCTH»

Bupn, ero kpurepun u

cTpykTypa. JlaboparopHas

pabota «CpaBHEHUE BUIOB 1 0
0 MOP(OJTOTHIECKOMY

KPUTEPUIO»

Crpykrypa BUJa 1 0

0.5

0.5

0.5
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18

19

20

21

22

23

24

25

26

27

28

29

30

BunoobpazoBanue kak
pe3yJIbTaT MUKPO3BOJIIOLIMU
CBs13b MUKPO3BOJIIOIUY U
AIUAEMHUOJIOTHH
Makpo3Bosronus.
[TaneonTonornyeckue
METO/Ibl U3yUYCHUS
SBOJIIOLIMU
buoreorpaduueckue
METO/Ibl U3yUECHUS
9BOJIIOLIMU
OMOpHOJIOrH4ecKue u
CPaBHUTEJIBHO-
Mopdooruueckre MeTOo bl
W3YYEHHUS SBOJIOINH
MonekynsapHoO-
TeHETUYECKUE,
OMOXVMHYCCKUEC U
MaTeMaTHYECKUE METO/IbI
W3Y4YEHHUSI SBOTIOLUU
OO011e 3aKOHOMEPHOCTH
HBOJIIOLIMH

AnantuBHas paaualus.
HepaBHOMEpHOCTB TEMIIOB
IBOJIIOLIMH

Hayunble runoressl
MIPOUCXOXKACHUS )KU3HU Ha
3emie

JloHay4yHbI€ PEICTABICHUS
0 3apO’KJIEHUU JKU3HU
OcCHOBHBIE 3Tanbl
HEOPraHUYECKOM 3BOTIOLUU
I'unoTe3sl 3apoxeHus
KU3ZHU

Hctopus 3emin 1 METOABI
e€ usyuenus. JlaboparopHas
pabora «3yduenue u
OIMCaHNE UCKOMaeMbIX
OCTaTKOB JPEBHUX
OpPraHU3MOBY

HavanbsHbie sTansl
OpPraHUYECKOM IBOIOLUU

0.5



31

32

33

34

35

36

37

38

39

40

41

42

43

44

DBOJIIOLHS DYKAPUOT
OCHOBHBIE 3TaIbl YBOJIOLIH
pacTUTENLHOTO MUpA.
[TpakTuyeckas pabora
«M3ydenue ocobeHHOCTEH
CTPOCHHMSI PAaCTCHHI pa3HBIX
OTJICIIOB)»

OcCHOBHBIE 3TaIlbl BOTIOIUU
KUBOTHOT'O MUPA
DBOJIIOLIUS )KUBOTHBIX.
IIpakTnueckas padbora
«M3ydenue ocobeHHOCTEH
CTPOEHUS TIO3BOHOYHBIX
KUBOTHBIX)»

Pa3BuTHe xxu3Hu Ha 3emIie
10 3paMm U Mepruoam
MaccoBble BBIMUpPAHUS —
HKOJIOTUIECKUE KPU3HUCHI
MPOIILIIOTO

CoBpeMeHHbIH
9KOJIOTUYECKHUM KPHU3UC, €ETO
0COOEHHOCTHU

CoBpemeHHas cuctema
OpPraHUYECKOTO MHpa
OcHoBHbIE
CUCTEMaTUYECKUE TPYIIIIHI
OpPTaHU3MOB
AHTpONOJIOTHSI — HayKa O
YeJI0BEKe

PazBuTue npencrabienuii o
MIPOUCXOXKACHUN YeIIOBEKa
Mecto yenoBeka B CUCTEME
OpPraHUYECKOTO MHPA.
JIaGoparopHas paboTa
«M3ydenne ocobeHHOCTEH
CTPOCHUSI CKEIleTa YellOBeKa,
CBSI3aHHBIX C
MIPSIMOX 03K ICHHEM
JIBroKy1ye CUIIbl
aHTpOIIOreHe3a
CootHomieHne
OMOJIOTUYECKHUX U

0.5

0.5

0.5
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46

47

48

49

50

51

52
53

54

55

56

COIMATBHBIX (haKTOPOB B
aHTPOIIOTEeHE3e

OcHOBHBIE cTaIUU
aHTpOIIOreHe3a
[Taneoreneruka u
MaJIe0reHOMHUKa

DBOJIOIHUS COBPEMEHHOTO
YelioBeKa

YenoBeueckue pachl.
[TpakTuyeckas padora
«M3ydeHne dKOJIOTHUECKUX
aJanTanui 4eJIoBeKay
MexIucCuIIMHapHbIE
METO/]IbI AaHTPOIIOJIOTHH
3apoKIeHNe U pa3BUTUE
9KOJIOTHH

MeTo1bI SKOIOTHH.
JIaboparopHast pabota
«3yueHnune meTonoB 1 0
HKOJIOTHIECKUX

HCCIIE0OBAHUI»

3HaueHNe SKOJOTHIECKHIX

3HAHUU I YellOBeKa

Okonornyeckue pakTopsl 1 0
AbuoTtnueckue HhakTopsl.

CBeT Kak 3KOJOrMYECKHUH

(daxTop. JlaboparopHas

pabota «BrlsiBIeHHE 1 0
MPUCTIOCOOTIECHU M
OpPTaHU3MOB K BITUSTHHIO
CBETa»

AbuoTtnueckue HhakTopsl.
Temneparypa xax
9KOJIOTUYECKUH PaKTOp.
JlabopaTopHas pabota
«Brp1siBIeHUE
MPUCTIOCOOTICHUHN
OpPTaHU3MOB K BITUSTHHIO
TEeMIIEPaTyphI»
AbunoTtnueckue GpakTopbl.
BnaxnocTs Kak 1 0
9KOJIOTUYECKUH PaKTop.

0.5

0.5

0.5

0.5

0.5
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58
59
60

61

62

63

64

65

66

67

68

69

70

71
72

JlaGopaTopHas pabota
«AHaTOMHYECKHUE
0CcOOEHHOCTH pacTeHui u3
Pa3HBIX MECT OOUTAHHUSI
Cpenbl oOuTaHus
OpraHU3MOB
buonoruueckue puTMbl
XKuznennsie Gpopmbl
OpraHU3MOB

buotuueckue hakropsl
3HaueHne OMOTUIECKIX
B3aUMOJICCTBUM JJIst
CYLIECTBOBAHMsI OPraHU3MOB
B cpelie OOuTaHus
DKOJIOTHYECKHUE
XapaKTePUCTHKU MOMYISLUN
OcHoBHbIE TIOKa3aTeNN
MOMYJISILIUK: YUCIIEHHOCTb,
IUIOTHOCTb, BO3pAacTHas U
10JIOBAsi CTPYKTypa
OcHoBHbIE TIOKa3aTeNN
MOMYJISIIIUK: POKIAEMOCTb,
MIPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPaLIUU
DKoJoruveckasi CTpykTypa
MOMYJISIITUH

JInHaMyKa NOMyJIALUHA U €€
perynanus

Kpussie pocta uncineHHocTu
nonyssuun. Kpuseie
BBEDKHBAHUS

DKoslornyeckas HUIlA BUJA.
JIaGoparopHas paboTa
«ITpucnocobnenus cemsiH
pacTeHUH K pacCeICHUIO
Bun kak cucrema

MO YJIALINI
3aKOHOMEPHOCTH MOBEJCHUS
Y MUTpAIil )KUBOTHBIX
Coo00111ecTBO OpraHM3MOB —
O1oIIeHO3

DKkocucTeMa Kak OTKpBITast

e

0.5
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74
75
76

7

78

79

80

81

82

83

84

85

86
87

cucTema
Kpyrosopor Beniects u
IIOTOK SHEPTUU B
9KOCHCTEME

OcHoBHbIE TIOKa3aTENN
HKOCHCTEMBI
DKOJOTHYECKHE MUPaMHIbI
N3menenus coolmiecTB —
CYKIIECCUH

[IpupoaHbie 3KOCUCTEMBI.
DKOCUCTEMBI 03€p U PEK.
DKocucTeMbl MOpel 1
OKECaHOB

[IpupoaHbIe 3KOCUCTEMBI.
DKOCUCTEMBI TYHJIP, JIECOB,
CTETe, MyCThIHb
AHTpOIOreHHbIE
9KOCHCTEMBI
Ypb603KOCHUCTEMBL.
[IpakTuueckas padbora
«M3y4eHue u onrcanue
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH
(bopMHpPOBaHNS OCHOBHBIX
B3aUMOJICVCTBUN
OpPraHU3MOB B KOCHUCTEMAX
MexaHU3MBI BO3JCHCTBHUSI
3arpsAI3HEHUH pPa3HbIX TUIIOB
Ha CyOOpPTraHNU3MEHHOM,
OpraHU3MEHHOM,
HOMYJSUOHHOM U
KOCHCTEMHOM YPOBHSX
buocdepa —
ol1eruIaneTapHas
o0oJiouka 3eminu

VYuenne B. U. Bepnaackoro
o Ouocdepe
3aKOHOMEPHOCTH
CYIIECTBOBaHUSA OHOCHEpHI
KpyroBopots! BemecTs u
OMOT€OXUMHUECKUE IIUKIIBI
30HaJIBHOCTH OHoChEpHI.

0.5
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89

90

91

92

93

94

95

96

97

98

99

100

101

102

OcHOBHBIE OMOMBI CYITTH
YcroitunBocTh 6uocheps
DKOJIOrM4eCcKHe KpU3HUChl U
WX TIPUIHHBI
Bo3sgnelictBue yenoBeka Ha
ouochepy
AHTpPOIIOT€HHOE
BO3JICHCTBUE Ha
paCTUTENIbHBIN U )KUBOTHBIN
MU

Oxpana npupos
OCHOBHBIE IPUHLUIIBI
YCTOMYHMBOIO pPa3BUTHUSA
YeJI0BEYECTBA U IPUPO/IBI
PammonanbHoe
MIPUPOAONONIBE30BaHUE U
COXpaHEHUe
OMOJIOTUYIECKOTO
pa3zHooOpa3us 3eMiun
O6001enue Mo Teme
«MHUKpO3BOIIOLHS U €€
PE3yNIbTaThI»

O6001menue Mo Teme
«MaxkposBoItonus U €
PE3yIbTAThI»

O60061eHue o Teme
«IIpoucxoxaenne u
pa3BUTHE )XKU3HU Ha 3eMIIe)
O6001enue Mo Teme
«IIporcxoxIeHNE YeIOBEKA
— aHTPOTIOTEHE3
O60061eHue o Teme
«DKOIOTHS — HAYKa O
B3aMMOOTHOIICHHSIX
OpraHU3MOBY

O6001menue mo Teme
«Opra"nusmsl 1 cpena
oOUTaHHS

O060061eHue o Teme
«DKOIIOTHS BUIIOB U
TIOITYJISILIA»

O600611eHue o Teme



«buochepa — rmobanpHas

OKOCHUCTEMA»

OBILIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME

102 0 7.5

ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Koxa npoBepsiemoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM pe3yJbTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
001ero ooOpazoBaHus

CdopMUPOBAHHOCTH 3HAHUH O MECTE U POJIH OMOJIOTHH B CHCTEME
CCTECTBCHHBIX ~ HayK, B  (OPMHPOBAHUU  COBPEMEHHOM
CCTCCTBCHHOHAYYHOW KapTHHBI MHpa, B I[O3HAHHM 3aKOHOB
IPHUPOJBI M PEIICHUU JKU3HEHHO BaKHBIX COLMAIbHO-ITUYECKHX,
SKOHOMHYECKHUX, IKOJOTHICCKUX MPOOJIEM YEIOBEYECTBA, a TAKKE
B PEIICHHH BOIPOCOB PaI[MOHAIBHOIO MPUPOIONOIb30BAHMS, B
(GOpMHUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K MPUPOJE, OOIIECTRY,
YeJIOBEKY; O BKJIAJlEé POCCHMCKHX M 3apyOekHBIX YYEHBIX —
OMOJIOTOB B pa3BUTHE OUOIOTHH

Bnanenue cucremoil 3HaHUN 00 OCHOBHBIX METOAAaX HAy4YHOTO
MO3HAHUS, HCIOJb3YEMbIX B OHOJOTMYECKHX HCCIICIOBAHUSIX
JKUBBIX OOBEKTOB U DKOCHCTEM (OMHCAaHHWE, W3MEpEeHHE,
MpoBeJicHNEe HAOMIOACHUI); CHOoco0aMU BBISIBICHHUS U OIICHKHU
AHTPOIIOTEHHBIX U3MEHEHHI B TIPUPO/IC.

YMmenue BBIJIBUTATh THIIOTE3HI, TIPOBEPSTH 1704
OKCIIEPUMEHTATBHBIMU Cpe/icTBaMH, bopmynupys 1EIIb
UCCIICIOBaHMSI, aHAIM3UPOBATH MOJYYCHHBIC PE3yIbTAaThl U JIejaTh
BEBIBOJIBL.

BbIsiBIIEHHE 3aBHCUMOCTH MEXIY HCCIICAYEMBIMH BEIUYUHAMH,
OOBSICHEHHE TIONYUYCHHBIX pe3yJabTaTOB H  (HOPMYyTUpOBAHHE
BBIBOJIOB C HCIIOJb30BAaHMEM HAY4YHBIX TOHSATHH, TEOPHHA W
3aKOHOB

YMeHue BIageTh CHCTEMON OWOJIOrMYecKUX 3HAHHWM, KOoTopas
BKJIIOUAET: OCHOBOIIOJIATAOIIHE OUOJIOTUYECKUE TEPMUHBI M TIOHSATHS
(Ku3Hb, KIETKA, TKaHb, OpraH, OPraHW3M, BHWJ, IOMYJIAINS,
IKOcHCTeMa, OuoleHo3, Ouocdepa; MeraboiIM3M, TOMEOCTas,
KJIETOYHBIA ~ MMMYHHUTET, OHOCHHTE3  OenKka, OHOMOIMMEpHI,



JCKPETHOCTb, CaMOpETyJILHS, CaMOBOCIIPOM3BE/ICHHUE,
HACJIEICTBEHHOCTh, W3MEHYMBOCTb, 3HEPro3aBUCHMOCTb, POCT H
pa3BHUTHE);

Onosornyueckre Teopuu: kierouHas Teopus T. IlIBanna, M.
[lIneitnena, P. BupxoBa; KIOHAJIbHO-CEJIEKTUBHOIO MMMYHHUTETA
II. DOpmux, WM. MeuyHnukoBa, XpOMOCOMHas  TEOpHs
HacsencTBeHHocTH T. MopraHa, 3aKOH 3apOJIBIIIEBOTO CXOJCTBA
K. boapa, sBomronmonnas teopuss Y. JlapBuHa, cHUHTETHYECKas
TEOpHsl DBOJIOLUHU, Teopus aHTpororenesa Y. JlapBuHa; Teopus
ounoreornieHo3a B.H. Cykauésa; yuenune H./. BaBunoBa o menTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PACTCHHM, yueHUE
A.H. CeBeprioBa 0 myTax U HampaBJICHHUSIX SBOJIIOLMU, yUYECHUE
B.1. Bepnanckoro — o 6uocdepe);

3aKOHbI  (eAMHOOOpa3usi MOTOMKOB  IEPBOTO  IOKOJICHUS,
paciieruieHus ~ NMPU3HAKOB,  HE3aBUCUMOIO  HAaCJeIOBaHUS
npu3HakoB I'. MeHpens; ClienyieHHOro Hacae10BaHus IPU3HAKOB U
HapylIeHUs cuemieHuss reHoB T. MopraHa; TOMOJIOTHMYECKUX
pSIOB B HaciencTBeHHOM wu3MmeHunmBoctu H.M. Basuiosa;
reHeTudeckoro paBHoBecus Jx. Xapau wu B. Baiiabepra;
3aponbimieBoro cxonctBa K. bapa; Ouorenermyeckuit 3akon O.
I'exkens, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaBwia (Munumyma lO. Jlubuxa, SKOJIOTMYECKON MHUpaMHIbI
qriceln, OMOMAacChl ¥ SHEPTUN);

rurnotesbl (koarepBatHoit A.W. Onapuna, nepBuyHOTO OynboHa JIxK.
Xonneiina, mukpocgep C. Dokca, pudozuma T. Hek)

YMeHue pemiath MOUCKOBBIE OMONIOTUYECKHE 3aJ]aui; BBISBISATH
MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXIY UCCIIEAYEMbIMU
OHMONOTMYECKUMHU OOBEKTaMH, TpOoIlecCaMd W SIBICHUAMH; JeJaTh
BBIBO/IbI ¥ IPOTHO3bI HA OCHOBAHUU MOJTYYE€HHBIX PE3YJIbTATOB;
COCTaBJIITh TEHOTHIMYECKHE CXEMbl CKPEIIMBAHUS Uil Pa3HbIX
TUIIOB HACJEOBAHUS MPU3HAKOB y OPraHU3MOB, COCTABIISITH CXEMbI
MEepeHoca BEIIECTB M JHEPrHud B JKOcHcTeMax (IIeMd MHUTaHHs,
TMTUILIEBBIC CETH)

YMeHHe yCTaHaBIMBaTh B3aUMOCBS3M MEXAY CTPOCHUEM H
GYHKIUSMHU: OPTaHOUOB, KJIETOK pa3HbIX TKaHEH, opraHamMu H
CHUCTEMaMU OpPraHOB Yy PAaCTE€HUM, )KMBOTHBIX U YEJIOBEKA; MEXKIY
TamamMu OOMEHa BEIIECTB; JTalaMH KJIETOYHOTO IUKIA |
JKU3HEHHBIX IIMKJIOB OPraHM3MOB; JTamaMH SMOPHOHAIBHOTO
pa3BUTHUSA; TEHOTHNOM H (EeHOTUIIOM, (PEeHOTHNOM H (aKTopamu
cpenbl OOMTaHUS; MPOILIECCAMU SBOJIIOIHH, ABIKYIIUMU CHIAMU
AHTPOIIOr€HEe3a; KOMIIOHEHTAMH  PAa3JIMYHBIX JKOCHCTEM W
MPUCTIOCOOICHUSIMI K HUIM OPTaHNU3MOB



YMeHue BBIIENSTh CYIIeCTBEHHBIC TPU3HAKHU:

CTPOCHHUSI  BHPYCOB, KIETOK  IPOKAPUOT H  DYKAPHOT;
OJTHOKJIETOYHBIX W  MHOTOKJICTOYHBIX ~OpPraHW3MOB, BHJIOB,
OMOTeOIIeHO30B, IKOCUCTEM M OHOC(Epbl, CTPOSHHUS OPraHoB U
CHCTEM OpraHOB pACTEHH, >KUBOTHBIX, YEJIOBEKA; IPOIIECCOB
KU3HENICATEIIbHOCTH, TPOTEKANMX B OpPraHU3Max pacTCHUH,
JKUBOTHBIX U UYEJIOBEKAa; OWOJOTMYECKUX TIPOIECCOB: OOMeHa
BelecTB (MeTaboau3M), HHGOPMAIIMK W TPEBpAICHUS SHEPIHH,
OpoXeHHsI, aBTOTPO(HOIO W TETEPOTPO(PHOTO THUIIOB IHTAHUS,
doToCHHTE3a W XEMOCHHTE3a, MHTO3a, Mei03a, TaMeTOrcHe3a,
IMOpHOTeHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHHUS,
WH/IUBUYaIbHOTO pa3BUTHS OpraHu3mMa (oHTOTCHE32),
B3aUMOJICHCTBHS T'€HOB, I'eTEPO3MCa; IACUCTBUI HMCKYCCTBEHHOTO
oTOOpa, CTAOMIM3UPYIOIIETO, JBIKYIIETO | Pa3pbIBAIOIICTO
€CTECTBEHHOTO O0TOOpa; aUIOMATPHUYECKOTO0 W CUMIIATPHYECKOTO
BUZ000pa30BaHusl; BIWSHUS JIBUXKYIIUX CHJI DBOJIOIUH Ha
TeHO(OH/I MOMYJISIUN; TPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie
oOWTaHMs, YepeOBaHUs HAIPABICHUN DBOJIOIHMH, KPYyroBOpOTa
BEIIECTB M MTOTOKA SHEPTUU B IKOCHCTEMAX

ChopMupOBaHHOCTh YMEHHS BBIJCIATH CYIICCTBEHHBIC MPU3HAKH
BUPYCOB, KJIETOK IPOKAPHUOT M HYKAPHOT; OJHOKICTOYHBIX H
MHOTOKJICTOYHBIX ~ OPTaHWU3MOB, BHJIOB, OHOTCOIICHO30B W
DKOCHUCTEM; OCOOCHHOCTH IMPOILECCOB OOMEHa BEIIECTB H
MpEeBpaIleHHs] DHEPTUH B KJIEeTKe, (OTOCHHTE3a, MIACTUYECKOTO U
DHEPreTHUecKoro OoOMEHa, XEeMOCHHTE3a, MHUTO03a, Meio3a,
OTLIOIOTBOPEHUS, Pa3BUTHUSI U Pa3MHOKEHHUsS, WHAUBHIYaIEHOTO
pa3BUTHs OpraHu3Ma (OHTOreHe3a), OOpPHOBI 3a CYIIECTBOBAHHE,
€CTECTBEHHOTO 0TOOpa, BHI000pa30BaHMs, MPHUCIOCOOICHHOCTH
OpraHM3MOB K cpeAe OOuTaHUs, BIMSHHS KOMIIOHEHTOB
HKOCHCTEM, AHTPOMOTEHHBIX H3MEHEHHIl B JKOCHCTEMaxX CBOEH
MECTHOCTH, KPYrOBOpOTa BEIIECTB M MPEBPAILICHUS JHEPTUU B
ouocdepe

YMmeHune HCIIOJIb30BaTh COOTBETCTBYIOIIIHE apryMEeHTHI,
OHMOJIOTHYECKYIO TEPMHHOJIOTHIO u CUMBOJIIUKY TUIS
JIOKa3aTeNbCTBA POJCTBA OPTaHU3MOB PA3HBIX CHCTEMATHUYECKHX
TPYNN; B3aUMOCBSI3U OPraHU3MOB U CpeAbl OOWTaHUS, €IUHCTBA
YeJ0BEYECKHX pac; HEOOXOAMMOCTH 3/I0pOBOrO o0Opasza KHU3HH,
COXpaHEHHsI Pa3HOOOpa3Wsi BHUIOB M DKOCHUCTEM KaK YCIOBHS
COCYIIIECTBOBAHUS IPUPOJIBI U YETOBEYECTBA

YMeHue KpUTUYECKU OLIEHWBATh MHGPOPMAIUI0 OUOJIOTHYECKOTO
COJIepKaHUS; UHTEPIPETHPOBATH ITHUYECKHE ACTIEKTBI
COBPEMEHHBIX  HCCIEIOBaHUW B  OHONOTUH,  MEAHIIMHE,
OMOTEXHOJIOTHH;, paccMaTpUBaTh TIO0ATbHBIE DKOJIOTUYECKUE



npoOJIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHHIO K HUM
COOCTBEHHYIO MTO3HIIUIO

INEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'MHA

Kon

11

1.2

1.3

2.1

2.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

buosorus xak Hayka. JKuBbIe CHCTEMBI U UX U3YYEHHUE

CoBpeMeHHass OuoNOrus — KOMIUIEKCHas Hayka. buosormueckue Hayku H
u3zyyaemble UMM npoOneMbl. DyHIaMeHTanbHbIE, NPUKIAJHBIE U ITOMCKOBBIE
Hay4HbIE UCCIICZIOBAaHUS B OMOJIOTHH.

3HayeHue OuOJIOrMM B (POPMUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAY4HOM
KapTuHbl Mupa. Ilpodeccun, cBszanHple ¢ Ouosoruei. 3HaueHue OMOJOIMM B
IIPAKTUYECKON JEATEIbHOCTH 4YEJIOBEKA: MEIMIHHE, CEIbCKOM XO34HUCTBE,
IIPOMBIIIJIEHHOCTH, OXPaHE MPUPOBI

JXuBple cucremMbl Kak npeaMmer u3ydeHust Ouosnoruu. CBOWCTBA JKUBBIX CHCTEM:
€MHCTBO XMMHYECKOTO COCTaBa, IUCKPETHOCTb U IIEJIOCTHOCTb, CIOKHOCTb U
YIOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3aLus,
CaMOBOCITPOU3BENCHUE, PA3APaXKUMOCThb, U3MEHUYNBOCTD, POCT U Pa3BUTHE.
YPOBHM OpraHM3alMU JKMUBBIX CHUCTEM: MOJIEKYJISAPHBINM, KJIETOYHBIN, TKAHEBBIH,
OpraHU3MEHHBIH, HOMYJISIIMOHHO-BUI0BO, HKOCUCTEMHBIN
(buoreonenotnueckmii), Owochepusiid. IIporecchl, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHblE NpHU3HAKU *XHBOro. JKu3Hb Kak ¢opma CyIIecTBOBAHUS
MaTepun

Mertonbl Ouonormueckoil Hayku. HalOmoneHue, u3MepeHHE, 3KCIEPHUMEHT,
cucremaruszanus, wmeraaHanu3. IloHstue o 3aBUCMMOM M HE3aBUCUMOM
nepeMeHHOM. [ImanupoBanue skcnepuMeHTa. IloctaHOBKa M IIpOBEpKa TMIIOTES.
HyneBas runore3za. Ilonartue BbIOOpkM u e€ pgocToBepHOCTh. Pa3bpoc B
Oouonornyeckux JaHHbIX. OllEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaToB.
[TpyunHBl MCKaXXEHUsI Pe3yJbTaTOB JKclepuMeHTa. [IoHATHME cTaTUCTHYECKOTO
TecTa

Knetka xak Onosiornyeckasi cucrema

Knerka — cTpykTypHO-(yHKIIMOHANIbHAs €AMHUIA >KUBOTO. McTopus OTKpBHITHA
kiaetku. Pabotel P. T'yka, A. Jlesenryka. Kinerounas teopus (T. IIBann, M.
HIneiinen, P. BupxoB). OCHOBHBIE MOJ0KEHUSI COBPEMEHHON KJIETOUHOM TEOPHH.
MeTtoab! MOJIEKYJISIPHOM M KJIETOUHOW OMOJIOTHH: MUKPOCKOIHS, XpoMaTorpadus,
anexTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOe
HEHTPUPYTUPOBAaHUE, KYIbTUBUPOBAHHE KIETOK

XUMHUUECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHKpPOdJIEeMEHTHI. Bonia u
e€ polb Kak pacTBOPUTEINS, pEarcHTa, y4yacTHE€ B CTPYKTYpPUPOBAaHUU KIIETKH,
TEIUIoperyisiuui. MuHepajdbHble BELIeCTBa KJIETKHM, MX OHOJOTHMYEecKas poJb.
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Ponb KaTMOHOB M aHHOHOB B KJIETKE.

buonornueckne monumepbl. benku.  AMWHOKHCIOTHBIA  COCTaB  OCIIKOB.
Ctpyktypsl OenkoBoil Monekynbl. [lepBuuHas cTpykTypa Oenka, HeNTHAHAsS
CBA3b. BropuuHas, TpeTU4Has, 4YETBEPTUUHAs CTPYKTypbl. JleHarypamus.
CgoiictBa 6enkoB. Knaccudukarus 6enkoB. buonorudeckue GpyHKIUA OSIKOB.
VYrineBoael. MoHOcaxapuabl, AUCAXapUAbl, OJUTOCAXapHIbl U MOJIUCAXAPUIBL.
O6muii mmaH crpoeHuss U (UBMKO-XMMHYECKHE CBOMCTBA  YIJIEBOJOB.
buonoruueckue GyHKIIUN YTIIIEBOIOB.

Jlumuaer. T'mapodunsHO-THApOPOOHEIE cBOMcTBA. Kiaccudukarus IUIUIOB.
Tpurnuuepuasl, ¢GocPoaunuabl, BOCKH, CTepouabl. buonornuyeckue QyHKUIUN
munuoB. OOmuye cBOHWCTBa OMOJIOTHYECKUX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH
K CaMO3aMbIKaHUI0, TOTYIIPOHULAEMOCTb.

Hyxnennoseie xucnorel. JJHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIOT.
Hyxneotuasl. [Mpunuun xomminementapuoctu. IIpaBuno Yapradda. Crpykrypa
JHK — nBoitnas cniupans. Mectonaxoxaenue u ouonorunyeckue ¢pynkiuu JJHK.
Bunsl PHK. ®ynkuun PHK B kietke.

Crpoenue wmonekynsl AT®. Makpospruueckue cBs3u B Mojekyne ATO.
buonornueckue pynkunu ATD. BoccraHoBiieHHBIE IEPEHOCUNKH, UX (QYHKIIHMH B
kietke. CexkBenuposanue JJHK.

CrpykrypHast Ouonorus: OuOXMMHYECKHEe W OMo(HU3MYEeCKHe HCCIeI0BaHUs
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPbI OMOMOJIEKYII

Tunbel  KJIETOK: JyKapuoTHYeckas U mnpokapuornueckas. CTpyKTypHO-
GbyHKIIMOHATIbHBIE 00pa30BaHUS KIETKH.

CtpoeHue mpokapuoTHuecKoil kieTku. KierouHas creHka OakTepwil u apXeil.
OcoOeHHOCTH CTpOEHHUS TeTepoTpodHOM U aBTOTPOPHON MPOKAPHOTUUECKHUX
KJIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3aX.

Crtpoenue u (GYHKIIMOHHPOBAHHME DYKApUOTHUECKOW KieTku. [lnmasmarnyeckas
MeMmOpaHa (mnazManemma). CTpykTypa mia3MaTudeckoil MeMOpaHbl. TpaHcmopt
BEIIECTB  dYepe3 IUIa3MaTHuUecKylo MeMmOpaHy: maccuBHbI  (auddysus,
oOneruéHHast auddy3us), akTUBHBINA (MEPBUYHBIA M BTOPUYHBIA aKTHUBHBIN
Tparcnopt). [Tomynponumaemocts MeMOpanbl. PaboTa HaTpuii-kanueBoro Hacoca.
DHJOUMTO3: MUHOIMTO3, Paronutos. Dk301uTo3. Knerounas crenka. CTpykTypa
U QYHKIIMH KJIETOUYHOM CTEHKH pacTeHUi, TPUOOB.

Huronna3zma. Ilutozonb. IluTockener. JIBuxkeHue muTomiasmel. OpraHouabl
kieTkd. OnHoMeMOpaHHbIE OpPraHOWIBI KJIETKH: DJHIOIIIa3MaTHYecKas CeTh
(OIIC), anmapat ['onbmxku, TU30COMBI, UX CTpoeHHe U (pyHKUIMU. B3ammocBs3b
OJIHOMEMOpaHHBIX OPraHOUAOB KieTkU. CTpoeHHEe TPaHyISIPHOTO PETUKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOUHbIX MemOpaH. [nmagkuit
(arpaHynsIpHBIN) JHIOMIA3MAaTUYECKUH peTukynyMm. CekperopHas QYHKIIHS
anmapata ['onpmxu. TpaHcmopT BemiecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kierounstit cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKU: MUTOXOHIPUH, TUTACTU/IBI.

Ctpoenue u (pyHKIMM MHUTOXOHApUUA M mnactui. [lepBuYHBIE, BTOPUYHBIE U
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CIIOKHBIE  IIACTUABl  (DOTOCHHTE3MPYIOUIMX  JYKAPHOT.  XJIOPOILUIACTHI,
XPOMOIUIACTHI, JIEHKOMIACThI BHICIIUX PACTCHUM.

HememOpannble opranouzasl kierku CrpoeHne M (QyHKIMH HeMeMOpaHHBIX
OpraHousioB KjieTku. Pubocombl. Mukpodunamentsl. MpbliieuHble  KIETKH.
Muxkpotpybouku. Kierounslii meHtp. CTpoeHHWE W JBWKEHHE IKT'YTHKOB U
pecHrueK. MUKpOTpyOOUKH LUTOILIAa3MbL. LleHTpHOIb.

Anpo. OOGosouka sizpa, XpOMaTHH, KapUOIUIa3Ma, SJPBIILIKA, MX CTPOEHHE U
byakuun. SAnepHplii OeNKOBBIM MaTpuKC. IIpocTpaHCTBEHHOE pPacoOOKEHUE
XpOMOCOM B MHTep(a3HOM sizipe. benku xpomaTrnHa — THCTOHBI.

Knerounsle BkitoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHOIN)

AccuMMIAIMS U JTUCCUMWISILIMA — JiBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPOQHBIA U reTepoTpodHbIi. YdacTHe KHUCIOpoAa B OOMEHHBIX
nporeccax. OJHepreruueckoe obOecriedeHue KiIeTku: mpespamenue ATO B
oOMeHHbIX mpoueccax. @OepMEHTATUBHBIM XapakTep peakuuid KJIETOYHOTrO
merabonu3ma. DepMeHTBl, MX CTPOCHHE, CBOWCTBA M MEXaHHU3M JEUCTBUSL.
Kodepmentsl. Otianuus ¢pepMEeHTOB OT HEOPraHWYECKUX KaTalnu3aTopoB. benku-
aKTUBATOPbl U OEIKU-MHTMOUTOPBI. 3aBUCHUMOCTb CKOPOCTH (PepMEHTATUBHBIX
peakuMii OT Pa3IUYHBIX (PAKTOPOB.

[lepBuuHbIl CcUHTE3 oOpraHudeckux BemecTB B Kiertke. Porocunre3. Posb
XJoporjacToB B mporecce (ortocuHte3a. CBetoBas M TeMHOBas  (asbl.
[TponykTuBHOCTH (poTOCHHTE3a. BinsHue pa3nuyHbX (aKTOPOB Ha CKOPOCThb
¢dorocunTe3a. 3HaueHue (OTOCUHTE3A.

XemocunTte3. PazHooOpa3ue opraHM3MOB-XEMOCHHTETHKOB: HUTPUMUIUPYIOIIHE
OakTepuH, *xenez00aKkTepuu, cepoOakTepuH, BOAOPOJHBIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHaspoOHble opraHu3mbl. Bugesl Opoxenus. IlponykTsl OpoxkeHHs M UX
UCTOJIb30BaHUE YEIOBEKOM. AHa’pOOHbIE MHKpPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENH OONIe3HEH.

AdpoOHBIE OpraHM3Mbl. JTambl 3HEpreTuyeckoro oomMeHa. IloaroToBUTEIbHBIH
sTan. [ MuKonmu3 — 0ECKUCIOPOIHOE PACIIETIIIEHNE TITFOKO3BI.

bronoruueckoe OKHCIEHHE, WIM KIETOYHOE AbIXaHHe. Poiap muTOXOHApPUI B
nporieccax ouonorudeckoro okuciaeHus. Lukmnueckue peakunu. OKUCIUTENBEHOE
¢dochopunuposanue. IlpenmymiectBa a3poOHOro Myt oOMEHa BEIIECTB Iepen
aHadpOoOHBIM. D(PPEKTUBHOCTH IHEPTETUUECKOTr0 OOMEHa

Peakuuu wmartpuyHoro cuHrtesa. I[IpMHIMI KOMIUIEMEHTAapHOCTH B PEAKIUAX
MaTpUYHOro cHHTe3a. Peanusanus HacieacTBeHHONW MH(opMarmu. [ eHeTnueckuit
Koj, ero cmoicrBa. Tpanckpunuusa — marpuudblii cuHte3 PHK. IlpmHiuns
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, aHTHUIIAPAIIIIEIBHOCTb, ACHMMETPHUYHOCTD.
Tpancnsanus u e€ stanbl. Yuactue TpaHcnopTtHeix PHK B OGuocunTtese Oenka.
VYcnoBust 6uocunreza Oenka. KoaupoBanue ammHokucior. Pomp pubocom B
O6uocuHTe3e OenKa.

Opranuzanys reHoMa y MpokKapuoT U dyKapuoT. Perynsnus akTUBHOCTH I'€HOB Y
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npokapuotr. ['unore3a omnepona (®. XKakob, XK. Mano). Perynsuust oOMeHHBIX
nporueccoB B kieTke. KieTounslit romeoctas.

Bupycbl — Hekierounble (GOpMbl KU3HU U OONUratHble napasutsl. CTpoeHue
IIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprodaros.

BupycHbie 3a0oneBaHus 4YeloBeKa, XKUBOTHBIX, pacteHuid. CIIN, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKHE MTPOOIIEMbI

Kierounslii uki1, ero nepuoabl U peryisaiusa. Marepdasza u mutos. OcobeHHOCTH
MPOLIECCOB, TMpoTeKaroumx B uHTepdaze. [loAroroBka KIETKH K AEICHUIO.
[IpecunTeTnyecknii (MOCTMUTOTUYECKHH ), CHHTETUYECKUA U TTOCTCUHTETUYCCKUI
(MpeMHUTOTUYECKHI ) TEPUOIBI HHTEP(a3bI.

Marpuunbiii cunte3 [IHK — pennukanus. Ilpunouner perukamuu  JHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBAaTHUBHBIA  CHHTE3, aHTUIAPaUIEIbHOCTb.
Mexanusm perummkanuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl u

TeJaoMepa3a. XPOMOCOMHBIH HAOOp KIETKH — KapuOTHI. JIMIJIOMIHBIA W
rariouHbI  Habopel XpomocoMm. ['omonmoruyHbie Xpomocombl. [loyoBbie
XPOMOCOMBI.

Henenune knetku — muto3. CTaiun MUTO3a U MPOUCXOISAIINE B HUX MPOLECCHI.
Tunel muro3za. KapuokuHes u uuToKHHE3. buojornueckoe 3Hauy€HUE MUTO3a.
Perymsmus MuTOTHYECKOTO LMK KiIeTKU. [Iporpammupyemas kieTouHas rudelnb
— anomnTo3.

DyHKIHUOHAIbHAs TEHOMUKA

Opranusm kak OMoJIOrHyecKas cuctema

OIHOKJIETOUHBIE, KOJIOHHAJIbHBIE, MHOT'OKJIETOYHbBIE OpraHu3Mbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

@opMBI  pa3MHOXKEHHSI OpPraHM3MOB: Oecronoe (BKIIOYash BEreTaTHBHOE) U
nonoBoe. Buapl  OGecronoro  pa3MHOMKEHHUS:  TMOYKOBAHHE,  CIOPYIALHUSA,
dbparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBeie kneTku, uau ramersl. Melios. Craauu meno3sa.
[ToBenenue xpomocom B meitoze. Kpoccunrosep. buonorudyeckuii CMbICI Meiio3a
Y TIOJIOBOTO Ipouecca. Meio3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.
[IpenzaponpiieBoe pa3Butue. 'ameroreHe3 y XuBOTHBIX. [loJoBBIE »Kene3bl.
OO0pa3oBaHue U pa3BUTHE TIOJOBBIX KJIeTOK. CriepmaToreHe3 u oorene3. CTpoeHue
MOJIOBBIX KJIeTOK. OTUIOAOTBOpEHHE W SMOPHUOHAIBHOE PAa3BUTHE JKHUBOTHBIX.
Crioco0BbI OTUIOAOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
NuauBunyanpHOe pa3BuUTHE OpraHu3MoB (oHToreHe3). Cramuu SMOpUOTeHE3a
KHUBOTHBIX (Ha mpumepe JArymku). [Ipodnenue. Tunsl apodnenus. OcoOGeHHOCTH
IpoOTIeHUS MIJIEKOMUTAIOMIUX. 3apOJIBIIIEBbIe JUCTKUA (TacTpymsius). 3akiaaka
OpraHOB M TKaHeW U3 3apoJbIIIEBbIX JHCTKOB. B3anMHOe BIMSHHME YacTel
pa3BUBAIONIETOCS 3apojblmia (3MOpUOHANBHAS WHAYKIMS). 3akiaaka IUiaHa
CTPOEHHUSI KUBOTHOTO KakK pe3yibTaT HEPAPXUUECKUX B3aHUMOJCHCTBUI TE€HOB.
BrnusiHre Ha SMOpHOHATBHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIBL.
Poct u paszBurtue xxuBoTHBIX. [locTamOpronansHeIil iepuoa. [Ipsmoe u Henmpsimoe
pazButue. PaszButme ¢ meramopdo3oM y OECrnO3BOHOYHBIX M IO3BOHOYHBIX
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JKUBOTHBIX. bHonoruueckoe 3Haue€HHWE NPSIMOTO M HENPSMOIrO pPa3BUTHS, HUX
pacupocTpaHeHue B mpupoje. Tumbel pocta KUBOTHBIX. DaKTOphl peryssinuu
pocTta KHUBOTHBIX M 4yenoBeka. CTaguu MOCTIMOPUOHAIBHOTO PAa3BUTHS Yy
JKUBOTHBIX U 4yesoBeka. [leproapl oHTOreHesa yenoBeka.

Pasmuoxxenne u pa3Butue pacteHuid. ['ameropur um cmopodut. Meiio3 B
JKU3HEHHOM 1LuKie pacteHui. OOpa3oBaHHe CIop B IIpolecce Meio3a.
I'ametorenes y pacreHuil. OIJIONOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX
opranu3MoB. J[BoifHOe OIIOJJOTBOpPEHHE y IIBETKOBBIX pacteHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU. MeXaHU3MBbl PEryJsiiud OHTOTE€HE3a Y PACTEHUI U )KMBOTHBIX
Hcropust CTaHOBIIEHUS U pAa3BUTHUS TEHETUKU KaK HayKu. OCHOBHbBIE T€HETUYECKUE
MOHATUS W CUMBOJIBI. [ OMOJOTMYHBIE XPOMOCOMBI, QJUIEIbHBIE TEHBI,
aJIbTEPHATUBHBIEC IPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN IPU3HAK, TOMO3UI0TA,
reTepo3UroTa, YUCTasl JUHHS, THOPHUABI, TeHOTUN, (peHoTun. OCHOBHBIE METOIbI
TEeHETUKU: TUOPUTOIOTUYECKUH, IINTOJIOTMUECKUN, MOJIEKYIAPHO-TeHETUYECKUN
Monorubpunnoe ckpemuBanue. [lepBbliit 3akoH MeHzens — 3aKk0H eAnHo00pa3us
rubpuaoB mepBoro mnokosieHus. [IpaBuno nomuHHpoBaHUs. Bropoil 3akon
Mengenss — 3aKkOH pacUICIUIEHMs MpU3HAKOB. [luTonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelnBaHus. [ MmoTe3a 4ucTOoThH raMer.

AHanu3upyroulee ckpemuBanue. [IpomMexXyToO4HBIM XapakTep HaclleOBaHUs.
Pacienienue npu3HakoB Py HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpeuBanue. Tperuil 3akoH MeHIens — 3aKOH HE3aBUCHMOIO
HACJIEIOBaHMUsI ~ TMpHU3HAKOB.  LluTomoruyeckue  OCHOBBI  JUTHOPUIHOTO
CKpELIMBAHMUS.

CuenneHHoe HacnenoBaHue mnpuszHakoB. Pabotsl T. Moprana. CuenneHHoe
HAaCJIEeJ0BAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXIy IeHaMH. XPpOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

I'enetnka moma. XpOMOCOMHBIM MEXaHU3M ONpENeNeHUus IMojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIii M reTeporamMeTHbI moi. ['eHeTnueckas
CTPYKTypa TOJIOBBIX XpoMocoMm. HacrmenoBaHue NpPU3HAKOB, CILEIUIEHHBIX C
IIOJIOM.

I'enotun kak nenoctHas cucteMma. I[lnefioTponuss — MHOXECTBEHHOE JAEHCTBUE
reHa. MHOXECTBEHHbI aienu3M. B3auMopeiicTBue HeaseIbHbIX T'€HOB.
KommiementaprnocTs. Onucras. [lonumepus

BzaumopelicTBre reHoTumna u cpenbl npu popmupoBaHud peHoruna. M3ameHUnBOCTH
NpU3HAKOB. KayecTBeHHbIE M KOJIMYECTBEHHbIE NPU3HAKU. Buabl M3MEHYHMBOCTHU:
HEHACJIe/ICTBEHHAs M HACJIEICTBEHHASI.

MoudukanmonHas ~ U3MEHYMBOCTh.  Poib  cpeabl B (popMupoBaHUU
MorUKaITMOHHON n3MeHUYMBOCTU. HopMma peakiuu nipusHaka. BapuanmoHHBIN psin
u BapuanuonHas kpuBas (B. HWoranmncen). CBoiicTBa MOAMGHUKAIIMOHHOM
M3MEHYHBOCTH.

I'enotunuyeckast n3MeHUNBOCTb. CBOMCTBA T€HOTUIIMYECKONH M3MEHUYUBOCTH. Buib
TeHOTUTTMYECKON N3MEHUMBOCTH: KOMOMHATHBHASL, MyTaI[HOHHASI.

KomOuHatuBHass u3MEHYMBOCTh. Mei03 W TOJOBOW TMpPOIECC — OCHOBA
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KOMOHHATHBHONM W3MEHUYUBOCTU. POJIb KOMOMHATUBHOM W3MEHUYMBOCTHA B CO3JAHUU
TEHETUYECKOT0 pa3Ho00pa3us B Mpejienax OJHOTO BHIA.

MyTtanoHHas U3MEHYUBOCTh. BHJIbI MyTallMii: T€HHbIE, XPOMOCOMHbBIEC, T€HOMHBIE.
CrnoHTaHHBIE W WHIYLMPOBAHHBIE MYyTallMU. SAepHbIE W LMTOIUIA3MaTHYECKHE
MyTtaiui. CoMaTHYeCKUe U MoJIOBbIe MyTaluu. [[pyuurnHbl BOSHUKHOBEHUSI MyTaIUi.
MyTareHsl ¥ UX BIMSHUAE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTallMOHHOTO ITpoliecca.
3aKOH TOMOJIOTHYECKUX PSAA0B B HaciencTBeHHoi nameHunBoctu (H.M. BaBunos).
BuesinepHast ”3BMEHYMBOCTD M HACJIEACTBEHHOCTh

Kapuotun denoBeka. MexayHapoaHas MporpaMma HUCCIEIOBAHUS T'€HOMA
yejgoBeKa. MeToapl  M3Y4YEHUs] TEHETHKM  4YeJIOBEKAa: T'eHEeaJlOrMYecKuid,
OJIM3HELOBBIN, IIUTOreHETUYCCKUH, MOMYJISAIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUA. CoBpemeHHoOe onpeaeieHue TeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[MIIP-ananu3a.  HacnencTtBenuble  3a0ojeBaHMs  4YelloBeka. [ eHHBIE U
XPOMOCOMHBIE 0ose3Hu YyeJIoBeKa. bone3nn c HACJIEICTBEHHOMN
MIPEAPACIONOKEHHOCTHIO. 3HAUCHUE MEAUIIMHCKON T'€HETUKHU B TIPEIOTBPAIICHUU U
JIEYEHNH TeHETHYECKHUX 3a00eBannii yenoBeka. CTBOJIOBLIE KIIETKU

JlomecTukanus u cenexkuus. 3apoxKIeHUe CElIeKIMU U JoMecTukauu. Ydyenue H.M.
BaBuioBa o 1eHTpax MPOUCXOXKICHUS W MHOTr00Opasusi KyJIbTYPHBIX PACTECHUIL.
Ponb cenexkuuy B cO3aHUMM COPTOB pacTEeHUM U MOpojl KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKHX PSAIOB B HACJIEICTBEHHOM u3MeHunBocTh H.M.
BaBuiioBa, ero 3naueHue 1 CEJICKIIMOHHON pabOThI.

Metoapsl  cenekMOHHON paboTbl. MCKycCTBEHHBIM OTOOp: MAaccOBBIA U
WHUBUTyaJIbHBIN. OTansl KOMOMHAIIMOHHOMH CEJIECKIIUH. HcneiTanue
npou3BoauTeNeid 1Mo MOTOMCTBY. OTOOp MO TEHOTHUIY C TIOMOIIBIO OIEHKU
¢dbeHoTHIIa TOTOMCTBA M OTOOP MO TeHOTHITY ¢ omolkio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHes3 Kak METOJ CEJNEeKIIMOHHOM paboThl. PanuanuonHblil u
XUMHYECKMM MyTareHe3 Kak MHCTOYHUK MYyTallMii y KyJIbTYpPHBIX (opM
opranu3moB. lcmosb30BaHME TE€HOMHOIO  PENAKTUPOBAaHUS U METOHOB
pexombuHanTHBIX JIHK 17151 momydenust ucxoiHOro Matepuana amsi CeNeKINH.
[Tonyuenne mnonumiona0B. BHyTpuBMmOBas TuOpUIM3aIWs. bBIU3KOpOACTBEHHOE
CKpeIllMBaHue, Win WHOpuAuHr. HeponcTBeHHOe CKpelBaHHWe, WM ayTOPUIUHT.
I'eteposzuc u ero mpuuuHbl. Mcnone3oBaHue rerepos3uca B cenekimu. OtnanéHHas
rubpummzanust. [Ipeogonenne Oecruiomust MeXBUIOBBIX THOPHIOB. JlOCTHKEHUS
CEJIEKLIMY PACTEHUH U KUBOTHBIX

OOBeKTHI, UCTIONb3yeMble B OMOTEXHOIOTUH, — KJIETOUYHBIE U TKAHEBHIE KYIbTYPHI,
MUKPOOPTaHU3MBI, UX  XapaKTepUCTHUKA.  TpaaulioHHas  OWOTEXHOJOTHS:
xJe0oreueHue, MOJTyYEHUE KHCIIOMOJIOYHBIX MPOAYKTOB, BUHOJIENIHE.
Muxkpobuonoruyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTMYECKHX TEXHOJIOTHH.
[IpousBogcTBO  Oenka, AaMHHOKMCIOT HW  BUTaMHUHOB.  VckyccTBeHHOE
OIUIOAOTBOpPEHHE. PEKOHCTPYKIIMS SULEKIETOK U KIOHUPOBAHUE KUBOTHBIX. MeTon
TpaHCIUIaHTALUU SAEP KIETOK.

XpOMOCOMHAasi W T€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha |
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KoHCTpynpoBaHue pekomOuHaHTHBIX JIHK. J[locTmkeHHss W TEpCHEKTUBBI
XPOMOCOMHOM ¥  TE€HHOM HWHXeHepuH. MeaunuHcKkue  OHOTEXHOIOTHH.
Hcrnonb30BaHUE CTBOJIOBBIX KIIETOK

CucreMa 1 MHOroo0pa3ue OpraHuyecKoro Mupa

buonoruueckoe  paszHooOpasue OpraHU3MOB. CoBpeMeHHas cucrema
opranuueckoro wmupa. IlpuHinmnsl kinaccugukanuu opranusmoB. (OCHOBHBIE
CHUCTEMAaTUYECKHE IPYIIIbI OPraHU3MOB.

OcoOeHHOCTH CTPOEHUS U KHU3IHEACITEIbHOCTH OJIHOKJIETOYHBIX OPraHU3MOB.
baktepuu, apxeu, OJHOKIIETOUHbIE TPUObI, OJHOKJIETOUHbIE BOJOPOCIH, APyrue
npotuctsl. KosoHnaneHple oprann3mel. JIBUKEHHUE OJTHOKIETOUYHBIX OPTaHU3MOB:
amEOouaHOE, JKT'YyTUKOBOE, PECHUYHOE. 3allliTa y OJHOKJIETOYHBIX OPraHHU3MOB.
Pa3apakuMocCTh y OAHOKJIETOYHBIX OPraHu3MOB. TaKkCUCHI

MHorokiieTouHble pacTeHusi. B3auMocBs3b 4yacTeil MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, OpraHbl U CUCTEMbl OPraHOB MHOT'OKJIETOYHOTO opranusma. Opraiusm Kak
eauHoe nenoe. Tkanu pacteHui. TUIBI paCTUTENBHBIX TKaHEH: oOpa3oBaTenbHas,
MOKPOBHAsA, MPOBOAsAIIAs, OCHOBHasg, MexaHuueckas. OcoOEHHOCTH CTPOCHUS,
GyHKIMI 1 pacmoioKeHHs TKaHel B OpraHax pacTeHHi

BereraTtuBHble U TeHEpaTUBHbIE OpraHbl pacTeHUil. @YHKIUMU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuii. J[BuXKeHME MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. [lorymomieHue BOABI, YIJIEKHUCIOTO Tra3a M MHUHEPAIbHBIX BEIIECTB
pacrenusmu. [[pixanue pacrenuit. Juddysus razoB uepe3 MOBEPXHOCTh KIETKH.
TpancnopTHble cucTeMbl pacTeHu. Bblnenenwe y pacreHuil. 3amura y
MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. Cpenctsa macCUBHOM U XUMHUYECKOM
3auThl. DUTOHIUIBIL.

PaznpaxuMocTs M peryisnus y OpraHu3MoB. Pa3apakumMocTe U peryisiuus y
MHOT'OKJIETOYHBIX pacTeHUM. POCTOBBIE BElIECTBA U UX 3HAYEHUE
MHOrOKJIETOYHBIE  JKMBOTHbIE.  B3aMMOCBS3b  4yacTedd  MHOT'OKJIETOYHOTO
opranusma. TkaHW, Opranbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOI'O OpPraHHU3Ma.
OpranusMm kak eauHoe 1enoe. I'omeocra3. TkaHU KMBOTHBIX M 4e€NOBEKA. THIBI
JKUBOTHBIX TKAHEW: DJIUTEIUAIbHAsI, COCIUHUTEIbHAs, MBbILIECYHAs,, HEPBHAs.
OcoOeHnHoCTH CTpOeHUsl, PYHKIIHI U PaCTIOTIOKEHUS TKaHEH B OpraHax »KHUBOTHBIX
Y YeJoBeKa

Oprasbl ¥ CUCTEMBI OPraHOB >KMBOTHBIX. DYHKIIMHU OPraHOB U CHCTEM OPraHOB.
Omnopa Tena opraHu3mMoB. CKeneTbl OJHOKIETOYHBIX M MHOTI'OKJIETOYHBIX
KUBOTHBIX. HapyxHblii U BHyTpeHHUM ckener. CTpOEHHE W THUIIBI COEAMHEHUS
KOCTEH.

JIBM>KEHME MHOTOKJIETOYHBIX KMBOTHBIX. [lutanue xuBoTHBIX. IluTaHue
MO3BOHOYHBIX KMBOTHBIX. JlpIxaHue >KUBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
JErOYHOE JIbIXaHHUE.

JlpIxaHue TO3BOHOYHBIX JKMBOTHBIX. OBOJIOUUOHHOE YCIOXHEHUE CTPOEHUS
JErKUX MO3BOHOYHBIX YKMBOTHBIX. J[pIXaTenbHas cucrema 4enoBeka. MexaHusm
BEHTWISILUM JIETKUX Y MNOTUL M MIEKONUTAKOIIMX. TpaHCOpT BELIECTB Y
OopraHu3mMoB. TpaHCHOpPT BEHIECTB Yy KMBOTHBIX. KpoBeHocHas cucrema u €€
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oprabl.  KpoBeHocHas  cucTtemMa  NO3BOHOYHBIX  KHMBOTHbIX.  Kpyru
KpOBOOOpaImieHus. OBOJIOLMOHHBIE  YCIOXKHEHHUS CTPOCHHUS  KPOBEHOCHOMU
CHUCTEMbI TIO3BOHOYHBIX >KMBOTHBIX. BblierieHne y opraHu3moB. Beiienenue y
*KUBOTHBIX. CokpaTuTenbHble Bakyosun. Opransl BelaeneHus. CBsA3b MOJIOCTU TeNa
C KPOBEHOCHOM M BBLACIUTEIBHON CHCTEMaMH. BblieneHue y M03BOHOYHBIX
JKMBOTHBIX. 3alllUTa Yy MHOIOKJIETOYHBIX JKMBOTHBIX. [IokpoBBl UM HX
IIPOU3BOJHBIE.

Pa3apaxxuMocTp 1 perynsiuus y opraHu3MoB. Pa3zapaxumMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3npaXumMocTb M pPEryisiuss y MHOTOKJIETOYHBIX
pacTeHuil. POCTOBBIE BElIECTBA U UX 3HAYEHUE.

Hepshas cucrema u pediaekTopHas peryisuus y MHOTOKIETOYHBIX KHUBOTHBIX.
HepBHas cucrema u €€ oTaensl. DBOITOLHUOHHOE YCIOKHEHUE CTPOECHUSI HEPBHOM
CHUCTEMBI Y KUBOTHBIX.

Pazpaborka anroputMoB u mporpamMM Ui d(pQexTuBHON (GYHKIIMOHATHHON
aHHOTAlUU T€HOMOB, TPAHCKPUIITOMOB, MIPOTEOMOB, MeTaboI0MOB
MHUKpPOOPTraHU3MOB, PACTEHUM, ’KUBOTHBIX U YEIIOBEKA

Opranusm 4enoBeKa U €ro 370pOBbe

Oprasbsl U CUCTEMBI OpraHoB yesoBeka. OTenbl TOJIOBHOIO MO3Ta IMO3BOHOYHBIX
KUBOTHBIX. Pepriekc u peduiektopHast nyra. be3ycinoBHbIE U YCIOBHBIE pe(hICKCHI.
['yMopasibHast peryisiiusi U SHJOKPUHHAs CHCTEMa >KUBOTHBIX M YEJIOBEKa.
Kene3pl SHOOKPUHHOM CHCTEMBI MU HX TOPMOHBL. [leficTBUE TOPMOHOB.
B3anmocBs3p HEpBHOW W HSHAOKPUHHOW cucTeM. [unoramamo-runoduszapHas
cuctema. Pednekc u pednexropnas nyra. besycinoBHbie U YCIOBHBIE peIEKChI
3ammra opranu3zma oT OojesHeil. UMmyHHas cuctema uenoBeka. KieTounsiii u
TYMOPQJIbHBIA MMMYHHUTET. BpoxknéHHbIN, NpuoOpeTéHHBIN crenuduuecKuii
UMMyHHUTET. Teopus  KIOHaJIbHO-CENEKTHBHOro uMMyHutera (I1.Dpnux,
®.M.bepner, C.ToneraBa). BocmanurtenbHble OTBETHl OpraHu3moB. Poib
BPOXKIEHHOTO UMMYHHMTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUM

KpoBeHocHas cucrema u €€ opranbl. Cepale, KpOBEHOCHBIE COCYIbl U KpPOBb.
Kpyru kpoBooOparienus. Pabora cepana u e€ perynsuus

Jpbixanue yenoseka. {uddysus ra3os yepe3 NOBEpXHOCTh KIETKU. JlpIxaTeabHast
cucreMa  4yenoBeka. JlpIxaTesnbHas  [IOBEPXHOCTb.  Perymsanusa — AbIXaHUs.
Jlp1xarenbHbIe 00BEMBI

[TumeBaputenbHas cucrema denoBeka. OTHENbl NMUIIEBApPUTENBHOIO TPAKTA.
[InmeBapurenbHple  Keyle3bl.  BHYTpPUIIONIOCTHOE M BHYTPHUKIIETOYHOE
MUIIEBAPEHUE

IToxpoBel M ux mnpousBonaHble. Opranel BbaeneHus. [louku. CrpoeHune u
¢yHkunonupoBanue HeppoHa. OunbTpalys, ceKpelus U o0paTHOE BCAChIBAHUE
KaK MEXaHU3Mbl paboThl OpraHoB BbiAeneHus. OOpa3zoBaHHue MOYH y YellOBeKa
JIBikeHne yenoBeka: MbllieuHas cuctema. CKeleTHble MBIIIIBI U UX paborTa.
CtpoeHue U TUIIBI COEUHEHMSI KOCTEN

Teopus sBomtonuu. PazButue sxu3Hu Ha 3emiie

OpomononHas teopus Y. Jlapsuna. IIpennocsuiku BO3HUKHOBEHNS TapBUHU3MA.
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Ku3up 1 HayuHas nearenabHocTh Y. JlapBuHAa.

JBuxyme cuibl 3Boitonuu BuaoB 1mo Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTH
pPa3MHOXKEHHS OpraHU3MOB, HAClEJACTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYIIECTBOBaHHE, ECTECTBEHHBIN M HCKYCCTBEHHBINH 0TOOD).

Odopmnenune cunTeTHdeckoil teopuu 3Bomoruu (CTD). HeltpanbHas teopus
sBommon. COBpeMEHHas 3BOJIOLMOHHAS OHOJOTHs. 3HaYEHHE HBOJIIOLIMOHHON
Teopuu B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPa

[Tomymsiust Kak o»yeMEHTapHas eauHHuIa SBoMONNH. COBpEMEHHBIE METOIbI
OLICHKH TE€HETHYECKOro pa3HooOpa3usi U CTPYKTyphl mnomyinsuuid. V3meHenue
reHooHAa TOMYNALMUA KaK DJIEMEHTApHOE O3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHetudeckoro paHoecus [[x. Xapau, B. Baitn6epra.

DnemMeHTapHbIe PaKTOPhI (IBUXKYILUE CUJIbI) HBOIONMHA. MyTallMOHHBIN Mpo1iecc.
KombOunatuBHass n3meHuuBoCTh. [pelid reHoB — ciyuaiiHble HeHampaBlieHHBIC
M3MEHEHHUs 4acTOT ajuieied B momymsinusx. DQPQexT ocHoBarens. Murpamuu.
Wzomsius  momyssinuii:  reorpaduyeckas (MPOCTpaHCTBEHHAs), OMOJIOTHYECKast
(penpoayKTUBHAS).

EcrecTBeHHbIli 0TOOp — HampaBisomuid  (akTop IBoMOIUU.  DoOpMbI
€CTeCTBEHHOTO  O0TOOpa:  JBIKYLIUH, CTaOWIM3UPYIOMIMKA, pa3pbIBaIOIINN
(nu3pyntuBHbIN). [TonoBoit oTOOD.

[IpucnocoONeHHOCT, ~ OPraHu3MOB  Kak  pe3ylbTaT  MHKPOAIBOIIOLIHU.
BosHukHOBeHHE — mpucnocobneHudt y  opranu3sMoB.  Apomopdosbl U
uanoanantauuu. [Ipumepsl nmpucnocoOnennit y opranu3mMoB. OTHOCHTEIHHOCTh
MPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero xputepum wu CcTpyKTypa. BumooOpa3oBaHme Kak pe3ynbTaT
MHUKpO3BOIIOIMH. M3omsauus — KiarodeBoil ¢aktop BupooOpazoBanus. [lytn u
CIoco0bI BUJI000pa30BaHUS: aJJIoNaTpUYECKOoe (reorpaduueckoe),
CHUMIIaTpUyeckoe  (IPKOJIOTUYECKOE),  «MTHOBEHHOE»  (TOJIMIUIOMAM3ALNS,
ruOpuu3anys). JMTeabHOCTb SBOTIOLMOHHBIX TPOIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOIMOHHON OHONOrMKM B pa3palOTKe HAy4YHBIX METOAOB COXpPaHEHHUs
6uopazHooOpaszus. MUKPOIBOIIONMS U KOAIBOJIONMS Mapa3UTOB M HMX XO3s€B.
MexaHu3mMbl GOPMHUPOBAHUS YCTOMUMBOCTU K aHTUOMOTHKAM U CIIOCOOBI GOPHOBI
¢ HeH

Mertoabl u3ydeHus MakpodsBostouuH. llameoHTonornyeckue MeTo/bl M3Y4EHUs
sBostou. Ilepexoanbie (popMbl U PUIOTEHETUYECKUE PSAIbI OPTaHU3MOB.
Buoreorpaduyeckne metoasl uzyueHus sBononnu. CpaBHeHue (Gaopsl U payHbl
MaTepHKOB U OCTpoBOB. buoreorpaduueckue obnactu 3emian. Buabl-sHaeMuku u
PENUKTEHI.

OMOpHONIOTHYECKUE U CPAaBHUTENBbHO-MOP(OJIOTHUECKUE METOAbl HU3YyYCHHS
IBOJIONMM. ['€HeTHYecKHe MEXaHU3MBbl HBOJIOIMM OHTOT€He3a U TOSBJICHHUS
DBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE W  aQHAJOTUYHBIE  OpTaHbL.
PynumentapHsie  opraHbl M aTaBU3MBL.  MOJIEKYJISPHO-TEHETHYECKHE,
OMOXMMHUYECKHE M  MaTeMaTHYeCKWe  METOJbl  U3YYCHHsS  HBOJIOLUH.
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I'omonoruunsie reHbl. COBpeMEHHBIE METO/AbI MOCTPOCHHUS (DUIOTCHETHUECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIFOLIMS TEHOMOB.

OO0mue 3aKOHOMEpHOCTH (IpaBuiia) SBOIONMHA. HeoOpaTUMOCTh SBOJIOLHH.
AnanrtuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB IBOJIFOLIUN

HayuHnble runoTesbl NporCcX0KIeHUS )KU3HU Ha 3emiie. AOHuoreHes U maHCIepMusl.
JloHayuHble TpencTaBiICHUS O 3apOXKICHUU JKU3HM (KpeauuoHusM). [‘umoresa
IIOCTOSIHHOT'O CaMO03apOKJICHUsI XKU3HU U €€ onpoBepxeHue onbitamu O. Penu, JI.
Cnamnanuanu, JI. [Tacrepa. IIporucxoxkaeHne )KU3HU U aCTPOOHOIIOTHS.

OcHoBHBIE STambl HeopraHumdeckoil spomtouuu. I[lnanerapHas (reosoruueckas)
ABOIONMS. XUMHUYECKask SBOIONUSA. AOMOT€HHBII CHHTE3 OPraHUYECKUX BEIIECTB
n3 Heopranndeckux. OnpIiT C. Musiepa u I'. FOpu. O6pazoBanue moauMepoB U3
MoHoMmepoB. KoauepBarnas rumnore3a A.M. Onapuna, rumore3a NEpBHUYHOIO
Oynbona JIx. XomaeiiHa, renetudeckas rumnore3a ['. Mémnepa. Pu6osumsr (T.
Yek) u rumote3a «mupa PHK» VY. T'mnbGepra. ®@opmupoBanue memOpaH u
BO3HUKHOBEHHUE MTPOTOKJIETKH.

Hctopust 3emnu u meronnl €€ u3ydeHus. Mckomaemble OpraHMYECKHE OCTATKH.
['eoxponomnorust u e€ meronsl. OTHOCUTENbHass U aOCONMIOTHAs T€OXPOHOJOTHSL.
['eoxpoHOOrMUecKast Kaja: 30Hbl, 3pbl, IEPUObL, FTOXH.

HavanbHuble 3Tanbl opraHuyeckor 3BoJitonuu. llosiBaeHue u 3BOIIOLMS NEPBBIX
KJIETOK. OBOJIONUs MeTa0onu3Ma. BO3HUKHOBEHHWE TEpPBBIX HKOCHCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEePBbIX HAa 3eMiie COOOIIECTB.
Crpomatonutsl. [IpokapuoOThl U 3yKapuOTBHI.

[TpoucxoxaeHne sykapuoT (CUMOMOreHe3). DBOJIOIUOHHOE MPOHCXOXKICHUE
BUpYcOB. [IpoHcXokKaeHME MHOTOKJIETOYHBIX OpraHu3MoOB. BO3HMKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE JTanbl 3BOMIONMU BBICIIMX pacTeHui. OCHOBHbIE apoMop(o3bl
pacTteHuil. Bpixox pacreHuii Ha cymy. llosBieHue CHOpPOBBIX pacTeHUH U
3aBoeBaHHe MMM cymu. CeMeHHble pacTeHus. [IponcxokIeHue IBETKOBBIX
pacTeHUN.

OCHOBHBIE 3Tanbl 3BOJIONMU KUBOTHOrO Mupa. OCHOBHBIE apoMoOp(o3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3ppIB — MOSIBIIEHHE COBPEMEHHBIX
TunoB. IlepBbie XopaoBbIe KUBOTHBIE. JKU3HB B BOZE. DBOIIOLMUSA TO3BOHOYHBIX.
[Tpoucxoxnaenne amdubuii u pentuuid. IlpoucxoxaeHre MIEKONUTAIOMUX U
ntul. Ilpunnun kmoueBoro apomopdosza. OcBoeHue O€CrO3BOHOYHBIMH U
MI03BOHOYHBIMHU XKMBOTHBIMH CYILIU.

Pa3BuTHe xu3HM Ha 3eMIile 1O 3paM M MEepuoJaM: apxel, MpoTepo30, Najleo30i,
Me3030i, KaiHO30M. OOmas XapakTepUCTHKa KJIMMaTa M TeOJOTHYECKUX
nporieccoB. [losiBIeHne U paclBET XapaKTEPHBIX OPraHU3MOB. YTIIeo0pa3oBaHHeE:
€ro YCIJIOBHSI U BIMSHUE HA T'a30BbIi cocTaB aTMOC(hephl.

MaccoBble BBIMUpaHUSI — DKOJIOTMYECKHE KpHU3UChl Ipouuioro. I[lpuumHbl M
CJIEJICTBUSI MacCOBBIX BbIMHMpaHUN. COBPEMEHHBIH HKOJIOTMYECKUN KPHU3HUC, €r0o
0COOEHHOCTH
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Paspnensl u 3agmaum  aHTpomosnoruu. Meroasl aHTponosoruu. CTaHOBIIEHHE
MPEJICTaBICHUI O MPOUCXO0KICHIH yenoBeka. COBpeMEHHbIEC HAyYHbIE TEOPHH.
CxoncTBO yenoBeKka € KUBOTHBIMHU. CHCTEMAaTHUECKOE TIOJIOXKEHHE 4YellOBeKa.
CBuzerenbcTBa  CXOJCTBA  4YeJIOBeKa C  JKUBOTHBIMU:  CPaBHHUTEIBHO-
MOpP(OJIOTHUECKHE, AMOPHOJIOTHYECKHE, (hU3M0JI0r0-0MOXUMHYECKHE,
noBeneHyeckue. OTIMYMS YelnoBeKa OT )KMBOTHBIX. [IpsAMOX0kIeHNE U KOMILJIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE roIOBHOIO MO3ra U BTOPOIl CUTHAJILHOU
CUCTEMBI.

JBwkymmue cuiabl ((GakTopbl) aHTPOIOreHe3a: OMOJIOTHYECKHE, COIHaIbHBIC.
CootHorieHre OMOJIOTHYECKUX M COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OcHOBHBIE CTaUU aHTPOIIOTeHE3a. ABCTPAJIONUTEKH — JIBYHOTHE MPEAKH JIOCH.
UYenoBek yMenbli, IepBbie U3rOTOBJICHUS OPYAUHN Tpyaa. YenoBek MpsiMOXOISIIIHA
W TIepBBIA BBIXOJ Jrojed 3a mpenenbl Adpuku. UenoBek reiaenbOeprckuii —
o0l MpeoK HeaHAepPTAIbCKOrO 4YeJoBeKa M 4YelloBeKa pasyMHOro. YemoBek
HEaHJEePTAIbCKUIM Kak BHJ JIIOJCH XOJIOAHOro KiuMmaTa. UenoBek pa3yMHBIN
COBPEMEHHOT0 THIA, JCHUCOBCKUII YEJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a
npenenamu AQpuku.

DOBOJIOIMS COBPEMEHHOTO 4YeJoBeKa. EcTecTBEHHBI OTOOp B MOMYJISIHIX
yenoBeka. MyTalMoOHHBIN mpouecc U nonuMopdusMm. IlonmynsinuoHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3GQexT ocHOBaTENs» B MOMYJSIHUIX COBPEMEHHOTO
YenoBeKa.

Yenoseueckue pacbl. llonarue o pace. bonpmme pacel: eBpoIeouIHas
(eBpasmiickasi),  aBCTpallo-HETpOUIHas  (9KBaTOpHallbHAs),  MOHIOJOMJIHAS
(a3uarcko-amepuKaHcKas). BpeMs M myTH pacceleHUsl 4eJoBeKa IO IUIaHEeTe.
EnuHcTBO  uenoBeweckux pac. HayyHas  HECOCTOATENBHOCTH — pacu3Ma.
[TprucnocoOaeHHOCTh 4YeIOBEeKa K pa3HbIM YCIOBHUSAM OKpYXKaroIled Cpebl.
Bausiaue reorpaduueckoit cpeapl M apeiida TeHOB Ha MOPQOIOTHIO U
(U3MOIIOTHIO YeIOBeKa

DKOCHUCTEMBI U IPUCYILIME UM 3aKOHOMEPHOCTHU

Pa3nens! u 3agaun sxosiornu. CBsI3b 3KOJIOTUH C IPYTUMHU HAYKaMH.

Mertonbl skonorun. IloneBble HaOmOAeHHS. OKCIEPUMEHTHl B HKOJOTHH:
OpupoaHble M JabopaTopHble. MoJenupoBaHHEe B SKOJIOTMH. MOHHUTOPUHT
OKpYKaroIlel Cpe/bl: TOKATbHBIN, pErHOHANBHBIN U TI00aTbHBIH

Okonoruyeckre (akTopbl M 3aKOHOMEpHOCTH uX AeWctBus. Kiaccudukarnus
HKOJIOTHUECKUX (DAaKTOPOB: aOMOTHUECKUE, OMOTHYECKUE, aHTpornorennslie. O0mue
3aKOHOMEPHOCTH JeWCTBUS 3Kojornyeckux ¢akropos. IlpaBuno munumyma (K.
HInpenrens, FO. JIuOux). TonepaHTHOCTb. DBpUOMOHTHBIE M CTEHOOWOHTHBIE
OpraHU3MBlI.

Abuotnueckue Qaxktopbl. CBET Kak 3KoJoruueckuil gaxrop. JlelcTBUe pazHBIX
YYaCTKOB COJIHEYHOTO CIIEKTPa Ha OpraHU3Mbl. DKOJIOTHYECKUE TPYNIbl PACTEHUN
Y )KMBOTHBIX T10 OTHOLIEHHUIO K cBeTy. CUrHanbpHas poisb ceera. doTonepuoausm.
Temmeparypa Kak oskojoruueckuil (akrop. JlelicTBHe Temieparypsl Ha
oprau3Mel. [IoWKWIOTEpMHBIE 1 TOMOHOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
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CTCHOTEPMHBIE OPTaHU3MBI.
Bnaxnocts kak 9konorumdeckwit  ¢akrop. [IpucnocobnmeHuss pacTeHHid K
nojepkaHuio BojgHoro OanaHca. Knaccudukanus pacTteHuil 1Mo OTHOIICHHUIO K
BoJie. [IprcrnocobneHns )KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEXHUMA.

Cpenbl oOuTaHHWsi OpraHU3MOB: BOJIHAs, HA3eMHO-BO3JYIIHAs, IIOYBEHHAs,
IyOMHHAs ~ TOAMNOYBEHHAs, BHYTPHUOpPraHu3MeHHas.  DU3HKO-XUMHYECKHE
OCOOCHHOCTH cpejl obuTaHust opraHuzMoB. llpucrocoOieHuss OpraHM3MOB K
JKU3HU B Pa3HBIX cpeax.

buonoruueckue put™mel. BHemHue u BHyTpeHHUE pUTMbL. CyTOYHbBIE U TOJAUYHBIC
putMbl. [IpucnocobIeHHOCT, OPraHu3MOB K CE30HHBIM H3MEHEHUSIM YCJIOBUMN
YKU3HU.

JKuznennbie popmbl opranu3moB. [lonsTue o xuzHeHHOU dopme. JXu3HEHHBIC
dbopMBI pacTeHUi: AepeBbs, KYyCTApHUKH, KYCTAPHUYKH, MHOTOJETHHE TpaBBhI,
oJHOJIeTHUE TPaBbl. JKu3HEHHbIE (OPMBI )KUBOTHBIX: TUAPOOUOHTHI, T€OOHOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a KHU3HU.

buotnueckue daxktopel. Buasl OMoTHYECKHMX B3aUMOJAEWUCTBUN: KOHKYPEHLHUS,
XUIIHAYECTBO, cuMOM03 U ero ¢opmel. [lapazutusm, koomepamus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoOJieiicTBus  (Tommueckue, ¢opudeckue, (adpuueckue). 3HaUEHUE
OMOTMYECKUX B3aMMOJCHCTBHI [UIsl CYIIECTBOBAHUS OPraHW3MOB B Cpele
oOutanus. [I[puHIUN KOHKYPEHTHOTO UCKITIOYCHHUS

DKOJOTUYecKre XapaKTepUCTUKH momynsauud. [lomymsmus kak Ouonoruueckas
cuctema. Poip HeogHOpPOIHOCTH cpefbl, (U3HUecKux 0apbepoB M 0COOEHHOCTEN
Ouonoruu BUIOB B (DOPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpHI MOMYJSILIUMN.
OcHOBHBIE TOKa3aTenu MOMYJSIIHKA: YHCIEHHOCTh, IJIOTHOCTh, BO3pacTHas u
MOJIOBAs CTPYKTYpPa, POKIAEMOCTh, PUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIHSL.
Okonorudeckass CcTpykrypa mnomynsauud. OIleHKa YHCIEHHOCTH TOMYJSIUU.
Junamuka monmymisaiuu U e€ peryisanus. buoTudeckuii MOTEHIMAN TOMYISAINH.
MonenupoBanue JAWHAMUKH —monyasiuuu. KpuBele pocTta  YHCIEHHOCTH
nomynsiiiud. KpuBble BbDKHMBaHMS. Perynsivs YUCIEHHOCTH MOMYMSIUN: POIb
(bakTOpOB, 3aBUCAIIUX U HE 3aBUCSIIUX OT MIIOTHOCTU. DKOJOTHYECKHE CTPATETUN
BUJ0B (1- 1 K-cTpaterun).

[TonsiTrie 06 sKoNOrMYECcKOil HUIlIe BUaa. MecTtoobutanue. MHOrOMepHasi MOJIETh
skosornyeckor HumM Jx.M. XatumHcoHa. PazMepbl 3KOJOTMYECKOM HUIIH.
[ToreHnnanpHas U pearn30BaHHAs HUIIIU.

Bun kak cucrema momynsiuii. Apeansl BUAOB. BUIIbI U UX )KH3HEHHBIE CTPATETUH.
3aKOHOMEPHOCTH TIOBEJIEHUS U MUTpAIMil )KUBOTHBIX. bHolornyeckue MHBA3UU
qyKEPOJIHBIX BUJIOB

CooOmiectBa opranu3mMoB. buorneno3 u ero crpykrypa. CBs3m Mexuay
OpraHu3MamMu B OMOIIeHO3e. JDKocucTeMa Kak oTKphITas cuctema (A./[x. Tencnn).
OyHKIMOHATBHBIE OJOKH OPTraHU3MOB B DKOCHCTEME: MPOAYIEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduueckne ypoBHU. Tpoduueckue menu u cetu. AOGHMOTHYECKHE
65oku skocucteM. [TouBbl U Wikl B 9kocucTeMax. KpyroBopoT BemecTB U MOTOK
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SHEPTUU B IKOCUCTEME.

OcHoBHBIE TOKa3aTeNU IKOCHCTeMbl. bromacca u mpoaykiusi. DKOJIOrHYecKue
MUPaMUJIBI YUCEIl, OMOMACCHl U DHEPTHH.

HanpaBiennsie 3akoHOMEpHbIE CMEHBI COOOILIECTB — cyKueccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCHM M WX MPUYUHBL. AHTPONOT€HHbIE BO3ACUCTBUS Ha
cykueccun. KimmakcHoe coobiectBo. buopasnooOpasue u mojiHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYUBOCTU COOOIIECTB.

[IpuponHble SKOCUCTEMBI. AHTPOIOIEHHBIE SKOCUCTEMBbI. ATPOIKOCHUCTEMA.
ArporneHo3s. Paznuuust Mexxy aHTPOIIOT€HHBIMH U TPUPOTHBIMH SKOCUCTEMaMH.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opozackas duopa u
dayna. Cunantponuzainus ropoJckoil ¢aynsl. buonoruueckoe u xo3siicTBEHHOE
3HaYEHHE arpodKOCUCTEM U YpPOOIKOCUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B 9KOCHCTEMAX.

[TepeHoc »HEpruM U BELIECTB MEXAY CMEKHBIMU SKOCUCTEMaMH. Y CTOWYMBOCTD
OpraHW3MOB, TOMYJIALMA W HSKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U
AQHTPOIIOIE€HHBIX BO3/IEUCTBUI

buochepa — oOmennanerapHas o06o104yka 3emiM, TA€ CYLIECTBYET WU
cymecTBoBasia ku3Hb. Yuenue B.M. Bepnaackoro o Owuocdepe. OOGmactu
ouoctepsl u e€ coctas. XKupoe BeriecTBo 6uochepsl U ero PyHKIIHUH.
3aKOHOMEPHOCTH cyliecTBoBaHusl Ouocheprl. OcobOeHHocTH OHochepsl Kak
r106anpHOM 3KocucTeMsbl. luHamudeckoe paBHoBecue B 6uocdepe. KpyroBopotst
BEIIECTB U OMOTeOXMMHUYECKUE IIUKIBI (Yriaeposaa, a3ota). PUTMUYHOCTG siBIEHUN
B Onocdepe.

3oHaneHOCTh Onochepsl. IlonsTue o 6uome. OcHOBHBIE OMOMBI CyIIU: TYHJpa,
XBOWHBIE Jleca, CMEIIaHHbIe M IIMPOKOJMCTBEHHBbIE Jieca, CTENH, CaBaHHBI,
MYCTBIHU, TPOIIMYECKHUE JIeca, BBICOKOTOpbs. Kimumar, pacTUTenbHbIN 1 )KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa ¥ (QYHKLIHS JKUBBIX CHCTEM, OLIEHKAa X PECYpPCHOro MOTEHLHaNa U
O6urochepHbIX QyHKIHHA

DKoJIornyeckre KpU3Mchl M MX MpUUYUHBL. Bo3zaelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOW cpenbl. OXpaHa BO3AyXxa. 3arps3HEHHE BOJHOM Cpesibl.
Oxpana BoJHBIX pecypcoB. Paspymienue mouBsl. OXpaHa MOYBEHHBIX PECYpPCOB.
W3MeHeHue KiumMara.

AHTpONOreHHOe BO3JEMCTBUE Ha PACTUTENbHBIM M JKMBOTHBIM Mup. OxpaHa
PACTUTENBHOIO U >KUBOTHOTO MHpa. OCHOBHBIE MPHUHLUIIBI OXPaHbl HMPUPOIBI.
Kpacubie xnuru. Ocobo oxpansemble mnpupoansie Ttepputopun (OOIIT).
Borannueckue casbl U 30010TMYECKHE TAPKH.

OCHOBHBIE TPUHIMIIBI YCTOMYMBOIO PAa3BUTUSI YEJIOBEYECTBA U TMPUPOJBIL.
PanmonanbHOe  MPHUPOJOIONB30BAaHME M COXpaHEHHWE  OMOJIOTHUYECKOTO
pa3zHooOpasus 3eMiun



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
NHTEPHET

https://shio.info/?disableGlobalInfoCollect=false ysclid=Imghx6fa8z251502403
https://bio.1sept.ru/urok/?ysclid=Imghd35pzf305481023

http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=29
ysclid=Imgi0q33b4278721702



