PABOYASA ITPOI'PAMMA
y4yeOHOro npeamera «buosiorus. YriayojaeHHbIN
YPOBEHBb»

s ooyvaromuxcest 10 —11 kmaccon



HOACHUTEJBHAS 3AIIUCKA

[Iporpamma mo yue6HOMY mpenmery "buonorusa" (manee - OMONOTHSI) HA YPOBHE CPETHETO
obmiero obpazoBanus pa3paborana Ha ocHoBe DenmepanbHOro 3akoHa oT 29.12.2012 Ne 273-@3
«O06 ob6pazoanuu B Poccuiickoit @enepanuny, @PI'OC COO, Konneniuu npenogaBaHus yaeOHOTO
npeamera «brosorus» u OCHOBHBIX MOJOXKEHUH (enepanbHoil paboueii mporpaMMbl BOCTUTAHUS.

VYuebnsiii npeamet «buosorus» yrayonéanoro ypoBHs usydenus (10—11 kmaccel) sBasieTcs
OJHUM W3 KOMIIOHEHTOB MpeaMeTHOr obnactu «EcTecTBeHHO-Hay4yHbIE TpeaMeThl». COoriacHo
nosoxkeHussM @I'OC COO npodunbHbIe Y4eOHBIE TPEAMETHI, H3y4aeMble Ha YIIIYOJIEHHOM YPOBHE,
SBIIIOTCST criocoOoM nuddepenHnmanuu o0ydyeHuss Ha ypOBHE CpPEIHEro OOIIero oO0pa3oBaHUS H
MpU3BaHbl 00ECIEYUTh MPEEeMCTBEHHOCTh MEXAY OCHOBHBIM OOILIUM, CPEAHUM OOLIMM, CpPEIHUM
npoeCCHOHATFHBIM U BBICIIMM O0Opa3zoBaHueM. B TO ke Bpems KaXAbIH W3 ITUX Y4EOHBIX
MpPEeIMETOB JOKEH OBITh OpPHEHTUPOBAaH HA IPUOPUTETHOE pelIeHHe 00pa3oBaTeIbHbIX,
BOCIIUTATENbHBIX M DPA3BHBAIOIIMX 33734, CBSI3aHHBIX C NpOoQOpHEHTaIHeld OOydJaromMXCcs M
CTUMYJIMPOBAaHUEM MHTEpeca K KOHKPETHOW 00JacTh HAyYHOTO 3HAHMSI, CBSA3aHHOTO C OMOJIOTHEH,
MEIHUIMHOM, SKOJIOTHEMN, IICUXOJIOTUEN, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma o ydyeOHOMy mpenmery "buosnorusa" mga€r mpencraBlieHHE O L€ U 3a7adax
u3yueHus: yuebnoro npeamera «buosorus» Ha yriryOJI€HHOM YpOBHE, ONpeAessieT 00s3aTeNbHOe
(MHBapUaHTHOE) TMPEAMETHOE COJEp)KAaHUE, €ro CTPYKTypUpPOBaHHE IO pas3jeliaM U TeMaM,
pacnpeziesieHue 1o KiaccaM, peKOMEHAYET MO0CIIeI0BaTeIbHOCTh U3YUEHHs yueOHOro MaTepuania ¢
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH y4eOHOTO Mmpoiiecca, BO3PACTHBIX
ocobOeHHoCTeH oOyuarommxcs. B mporpamme o 610I0TUM peann30BaH MPUHIIAI TPEEMCTBEHHOCTH
C H3y4yeHHMEeM OHOJIOTUM Ha YpPOBHE OCHOBHOrOo oOmIero oOpa3oBaHus, Onarojaps 4Yemy
MPOCMATPHUBACTCSl HANPABICHHOCTh Ha TIOCIEAYIONIee pa3BUTHE OHOJOTWYECKUX 3HAHHM,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI, IKOJIOTHUYECKOTO
MBIIUICHUS, IPEACTABICHUN O 3JJ0pPOBOM 00pase JKM3HHU, HA BOCIIUTAaHUE OEPEKHOTO OTHOLICHHS K
OKpYy’Xarolled MpUpoAHON cpene. B mporpamme mo OMONIOTMH TakKe MOKa3aHbl BO3MOXXHOCTH
yuebHoro mnpeamera «buomorus» B peammzanuu TpeboBanmii PI'OC COO k mIaHHpyEeMBbIM
JUYHOCTHBIM, METANpEAMETHBIM M MPEAMETHBIM pe3yinbTaraM oOydeHus U B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHOM JEATEIIBHOCTH OOYyYalolUXCsl 10 OCBOEHHIO
coJiep>KaHusl OMOIOrHYecKOro oOpa3oBaHus Ha YPOBHE CPEAHEro 0011ero oopa3oBaHusl.

VY4eOunbiii npenmer «buonorus» Ha ypoBHE cpeaHero oOuero odpa3oBaHHs 3aBeplLIAcT
Ouosorudyeckoe oOpa3oBaHHE B IIKOJE U OPUEHTUPOBAH HA PACHIMpPEHUE U YIIIyOlieHUE 3HAHUUN
oOyyaroluxcst 0 JKUBOI MPUPOJE, OCHOBAX MOJIEKYJIIPHOM M KJIETOYHON OMOJIOrHH, IMOPHOIOTUI
1 OMOJIOTHH Pa3BUTHUS, TEHETUKHU, CENIEKIINH, OMOTEXHOIOTHH, SBOJIIOIIMOHHOTO YUEHUS U IKOJIOTHH.

N3ydyenue yuyeOHoro mpenmera «buosorus» Ha yriyOJ€HHOM YPOBHE OPHUEHTHPOBAHO Ha
MOJIFOTOBKY O0YYaloIUXCsl K MOCIEAYIOUIEMY MOTYYeHUI0 OHOJIOTHYECKOT0 00pa3oBaHus B By3ax
W OpraHu3anusx cpeaHero mnpodeccuoHalbHOTO oOpa3zoBanus. (OCHOBY €ro COJEpKaHUS
COCTaBJISIET CHUCTeMa OWMOJOTHMYECKMX 3HAHWM, TONYYEHHBIX MPU H3YYCHHH OOYy4YaroUIMMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHUYECKUX pa3/ieJioB OMOJOTMM Ha YPOBHE OCHOBHOIO OOIIEro
obpazoBanus, B 10—11 kmaccax 5Tu 3HaHMS MOTYYarOT pa3BUTHE. Tak, pacUIMpeHbl U yriIyOJIeHbI
OMOJIOTMYECKHE 3HAHUS O PACTCHUSX, )KUBOTHBIX, IPHOax, OaKTepusix, OpraHUu3Me YeJIOBeKa, OOIITUX
3aKOHOMEPHOCTSIX KH3HH, JOMOJHUTEIHHO BKIIOYEHBI OMOJIOTMYECKUE CBEIEHHUS MPUKIATHOTO U
MIOMCKOBOT'O XapaKTepa, KOTOpble MOXHO HCIOJb30BaTh KaK OPHEHTUPBI JJI MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpalusi OMOJOTHYECKUX 3HAHUM C COOTBETCTBYIOIIMMU
3HAHUSIMHU, TIOJTYYEHHBIMH OOYYarOUUMUCA TpU H3Y4eHUH GU3UKHA, XUMUHU, reorpaduu H
MaTe€MaTHKH.

Ctpykrypa mporpaMMmbl 1o ydyeOHOMy mnpeamery "buonorus" oTpaxaer cHUCTEMHO-
YPOBHEBBI M 3BOJIOIMOHHBIN MOAXOJBl K HU3ydyeHHMIO Ouosiornu. COrjiacHO MM, H3Yy4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIE NJISl KUBBIX CHUCTEM PAa3HOIO YPOBHS OpraHU3allUH,
HBOJIIOIIUM OPTaHUYECKOTO MUpPA Ha 3eMJjie, COXpaHEHHUs OMOJIOTHYECKOro pa3HooOpa3usl MIaHETHI.
Tak, B 10 xnacce u3y4yaroTcsi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMONOrvH, SMOPHOIOTHH U
OMOJIOTUM pPa3BUTHUS, TEHETUKU W CENEeKIUH, OMOTEXHOJOTUHM W CHUHTETUYECKOW OWOJIOTHH,
AKTYATHM3UPYIOTCS 3HAHUS OOYyYaromUXCsi MO OOTaHWKE, 300JI0THUH, AaHATOMUH, (U3HOJIOTHUN
yenoBeka. B 11 kiacce M3y4aroTcsi HBOJIIOLIMOHHOE YUYEHHUE, OCHOBBI DKOJIOTMH U YYEHUE O
omocdepe.

VYuebublii mnpeamer «buonorus» mpu3BaH 00€CHEUYUTh OCBOGHHE OOYy4YarOIIMMUCS



OMOJIOTHYECKUX TEOPU U 3aKOHOB, UJICH, MPUHIIUIIOB U MPABHJI, JIEXKAILMX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, 3HAHUH O CTPOCHHHM, MHOTro0o0pazuu U OCOOEHHOCTAX
KJICTKH, OpraHu3Ma, IMOMYJALUN, OWHOIEHO3a, DSKOCHUCTEMbI, O BBIJAIOMIUXCS HAYYHBIX
JOCTUKEHHSIX, COBPEMEHHBIX HCCIEOBAaHUIX B OMOJIOTUU, MPUKIAAHBIX aCleKTaX OMOJIOTrMYEeCKUX
3HaHMU. g pa3BUTUS U TOAJEP)KAaHUS HHTepeca OOydaroluxcsi K OHOJOrMM Hapsaly co
3HAYUTEIBHBIM 00BEMOM TEOPETHMYECKOI0 MaTrepuana B COACPKaHUM MporpaMMbl MO OHUOIOrUU
MPEIYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAHOBJICHHS WM Pa3BUTHS TOH WIM HHON oO0nacTu
OMOJIOTMM, BKJIQJOM OTEYECTBEHHBIX M 3apyOCKHBIX YYEHBIX B pEIICHUE BaKHEHIINX
OMOJIOTUYECKUX U HKOJIOTHYECKUX MPOOIIEM.

Lenbp u3ydyenus yuebHoro mpeamera «buosnorusi» Ha yriayOnEHHOM YPOBHE — OBIAJCHHE
00y4aroImUMUCs 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATIBHON OPraHMU3aluy KHUBBIX CHCTEM PAa3HOTO
paHra u mOpUOOpeTeHHWE YMEHUH UCIOJIb30BaTh 3TH 3HaHMS B (OPMUPOBAHWU HHTEpeca K
onpeaenéHHol 00macTi MPOPECCHOHANBHON JEATSIILHOCTH, CBSI3aHHOW C OWOJOTHMEH, WiIH K
BBIOOPY yueOHOr0 3aBe/IeHuUs AJIsl MPOJOHKEHUS OMOJIOTHYECKOro 00pa3oBaHusl.

JlocTiokeHne 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha yriayOn€HHOM YpOBHE
o0ecrneunBaeTcs peleHueM CIeAYOUX 3a1ay:

OCBOCHHE O0YYAIOIIUMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHHIA: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOPUSX, KOHIEMNIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IPAaBWIAX, COCTABJISIOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAYyYHYIO0 KapTUHY MUpPA; O CTPOEHUH, MHOI000pa3uu U 0COOEHHOCTAX
OMOJOrMYecKNX cucTteM (KJIeTKa, OpraHu3M, MOMyNsus, BUA, OuUOreolneHos, Ouocdepa); o
BBI/IAIOILMXCS OTKPBITHUAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTU;

O3HAKOMJICHHE O0YYaIOUIUXCS ¢ METOJaMH IO3HAHUS KUBOU MPUPOABI: UCCIIEOBATEILCKUMU
MeTOoJaMH OHMOJIOTMYECKUX HayK (MOJICKYJISIPHOW M KJIETOYHOM OMOJIOTHUH, SMOPHOJIIOTUH U
OMOJIOTHM pPa3BUTHUS, TEHETUKHM W CEJEKIUU, OUOTEXHOJOTMHM W CHUHTETHYECKOW OHOoJIOoruu,
[AJICOHTOJIOTUH, JKOJIOTUH); METOJAaMH  CaMOCTOSITEJIbBHOIO  IPOBEIEHUS  OMOJOTMYECKHX
uccienoBaHuii B jaboparopur U B mpupoae (HaOmogeHWe, U3MEpEHHe, HKCIEePHUMEHT,
MOJICIIUPOBAHUE);

OBJIaJIcHHEe OOYYaAIOIUMUCS YMEHHSIMH: CaMOCTOSITENIBHO HAaxOJuTh, aHAIW3UPOBaTh U
MCTOJIB30BATh OMOJOTHMYECKYI0 HH(OPMAIUIO; TOJIb30BATHCSI OMOJIOTUYECKON TEpPMUHOJIOTHEH U
CUMBOJIMKOH; YCTaHABIMBATh CBA3b MEXKY PA3BUTHEM OHOJIOTHUU U COLMATBHO-9KOHOMHYECKUMHU U
9KOJIOTMYECKUMHU MpOoOJeMaMU 4YEJIOBEUECTBA; OLIEHUBATh IOCIEACTBUS CBOEH AESITEIBHOCTU IO
OTHOLICHUIO K OKpY)Karolled MpUpoJHON cpene, COOCTBEHHOMY 3/I0pOBbIO M 3JI0POBBIO
OKpY)KAIOIIMX JIto/iel; OOOCHOBBIBaTH M COONIOAATH Mepbl NPOQUIAKTUKHA HH(EKIMOHHBIX
3a0oJeBaHM, TMpaBWiIa NOBEJAEHHUS B MpuUpoje U olecrieyeHHs O€30MacCHOCTH COOCTBEHHOU
KU3HEJCITEIbHOCTY B UpPE3BbIUAMHBIX CUTYallUX HPUPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HayYHbIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BuTHE y OOYYaIOLIUXCSl MHTEUIEKTYaJIbHBIX M TBOPUYECKHUX CIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPHITHUSIMH W COBPEMEHHBIMHU HCCIIETOBAaHUSMHU B OWOJIOTHH,
pelaeMpIMi €10 MpoOJeMaMy, METOJOJIoTHEH OHOJIOTMYECKOTO MCCIEI0BaHus, MPOBEACHUS
OKCIIEPUMEHTANbHBIX  MCCIEAOBAHUN, pelIeHUss OHOJOTMYECKHX  3a]ad, MOJETUPOBaHUS
OMOJIOrMYeCKUX O0OBEKTOB U MPOLIECCOB;

BOCIIUTaHUE y OOYYAIOLIMXCS LIEHHOCTHOIO OTHOIIEHHUS K >KMBOH MpPUpOAE B LEJIOM U K
OTHEeNbHBIM €€ Oo0BeKTaM U  SBICHHUSAM; (OPMHUPOBAHUE OSKOJOTMYECKOM, TIe€HEeTHYECKOMN
IPaMOTHOCTH, OOIIeH KyIbTypbl MOBEACHUS B TNPUPOAE; HHTETPALMM €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuodpeTeHne 00y4aroUMMHUCI KOMIETEHTHOCTH B pallMOHAIBLHOM HPUPOAONOIb30BAHUU
(coGmroeHre MpaBwWII TIOBEICHHS B TIPUPOJIE, OXPaHbI BHJIOB, SKOCUCTEM, OMOC(EPHI), COXpaHSHUH
COOCTBEHHOTO 370POBbSl U 3J0POBBS OKPYKAIOLIUX JtoJei (coOirogeHuss Mep NpoQUIaKTHKU
3a0oeBannid, oOecreueHne Oe30MaCHOCTH IKU3HENEATCIbHOCTH B YPE3BBIYAMHBIX CHUTYAIHSIX
MPUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BAaHUS OMOJOTMYECKUX 3HAHUU U
YMEHHH B MOBCEAHEBHOM JKU3HH;

CO3JlaHME YCJIOBUH Ui OCO3HAHHOTO BbIOOpa OOYyYarOIIMMHUCS  WHAMBHYaJIbHON
o0pa3oBaTeNbHOM  TPAaeKTOpUM,  CIOCOOCTBYIOIIEH  MOCIEAyoleMy  MNpodecCHOHAILHOMY
CaMOOIIPEICIIEHUIO0, B COOTBETCTBUU C WHAMBUIYaTbHBIMH HHTEPECAMHU U MMOTPEOHOCTAMHU PErHOHA.

OOmiee 4MCIO 4YacoB, OTBEACHHBIX HAa HU3y4YeHHE OMOJIOTMM Ha YIIIyOJIEHHOM YpOBHE
cpenHero obmiero oopazoBanus, cocrapiseT 204 yaca: B 10 kiacce — 102 vaca (3 gaca B Heflento), B



11 knacce — 102 yaca (3 yaca B HeJeNO).

OT60p opraHu3aImoHHBIX (HOPM, METOJIOB U CPEACTB OOYUCHHUST OMOJIOTHH OCYIIECTBIISICTCS C
y4éToM CcHeruuKd €ro CojepKaHWsS W HaMpaBIEHHOCTH HA TMPOJODKEHHE OHOIOTUYECKOTO
00pa3oBaHMs B OpraHU3ANMIX CPEAHETO MPO(PECCHOHATIEHOTO U BBICIIETO 00pa30BaHMs.

OO0s13aTeIBHBIM  YCIIOBUEM TPU OOYYCHHHM OHMOJIOTMH Ha YIIIYOJIEHHOM YpPOBHE SIBIISCTCS
MIPOBEICHHUE JTA0OPATOPHBIX U MpaKkTUUecKuXx padoT. Taxke ydactue 00y4yaronuxcs B BBIITOJIHEHUH
MIPOEKTHBIX U Y4eOHO-UCCIIEeIOBATEILCKUX PabOT, TeMAaTHKa KOTOPBIX OMPEACIISETCS yUYUTEIeM Ha
OCHOBE UMEIOIINXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUM.

COJAEPKAHUE OBYYEHUA

10 KJIACC

CopepxaHue IpOrpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJUT B IIPOBEPKY rOCYAAPCTBEHHOM
uroroBoi arrectaruu (I'NMA).

Tema 1. Brnosorus kak Hayka

CoBpemeHHass Ouojorust — KOMIUIEKCHas Hayka. KpaTkas ucTopusi pa3BUTUS OMOJIOTHU.
buonornveckue Hayku M u3ydaemble UMH TpoOiembl. DyHIaMeHTanbHbIC, NPUKIATHBIE U
IIOMCKOBBIE HAY4HbIE UCCIIE0BAaHUS B OMOJIOTHH.

3navyenne Ouonoru B (GOPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHHBI MHUPA.
IIpodeccun, cBs3aHHble ¢ Ouojoruei. 3HaueHUEe OHMOJOIMHM B MNPAKTHUECKOW JAEATEIbHOCTU
YEJIOBEKA: MEJULIMHE, CEIIbCKOM X0351CTBE, IPOMBIIUIEHHOCTH, OXPaHE IIPUPOBI.

JdeMoHcTpamun

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, V. I'apseii, I
Mennens, B. U. Bepnanckuii, U. I1. [TaBnos, . . Meunnkos, H. U. BaBunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuel u cxembl: «CBsi3b OMOJOIMM C JPYTUMH Haykamm», «Cucrema OHMOJIIOTHYECKHUX
HAyK».

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

JXuBble cucTeMbl Kak MpeaMer u3ydeHus Ouosiornuu. CBOMCTBA JKMBBIX CHCTEM: €JUHCTBO
XMMHMUYECKOTO COCTaBa, JUCKPETHOCTh U LEIOCTHOCTD, CI0XKHOCTh U YIOPAIOYEHHOCTb CTPYKTYPBHI,
OTKPBITOCTh, CAMOOPIraHU3alMsl, CAMOBOCIIPOU3BENCHHE, Pa3IPaKUMOCTh, U3MEHUNBOCTb, POCT H
pa3BUTHE.

VYpoBHM  OpraHM3aldM >KUBBIX CHUCTEM: MOJIEKYJISIPHBIMA, KIETOYHbIA, TKAHEBBIM,
OpraHU3MEHHbIH, MONYISIMOHHO-BUI0BON, SKOCUCTEMHBIN (OHOreoneHOTHUECKHi), GMOChEepHBIH.
[Ipoueccrl, mpouCXoasAIIMe B )KUBBIX cucTeMax. OCHOBHbIE MPU3HAKHU KUBOTO. KHU3HB Kak (opMma
CyILleCTBOBaHMs MaTepuu. Hayku, U3ydaromue >KuBble CUCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3aluu.

N3yuenne »xuBbIX cucteM. MeTtonbl Ouosormdeckoil Hayku. HabOmromeHue, usMmepeHwue,
JKCIIEPUMEHT, CUCTEMaTU3alus, MeTaaHanus. [lonsaTue o 3aBUCUMON U HE3aBUCUMOW NEPEMEHHOM.
[InanupoBanue skcnepumenTa. IloctaHoBka u mpoBepka runore3. HyneBas runotesa. Ilonsarue
BBIOOpKH U €€ J0CTOBepHOCTb. Pa3bpoc B Ouosormuyeckux JaHHbIX. OlleHKa JOCTOBEPHOCTU
IIOJIYYEHHBIX PE3yJabTaroB. [IpuuMHBI HCKaKeHMs pe3yJapTaToB JKcrepuMeHTa. llonsTue
CTaTUCTUYECKOI'O TECTA.

JdemMoHcTpanuu

Tabnuue! u cxembl: «OCHOBHBIE TPU3HAKH JKU3HNY», «buonoruueckue cucreMsl», «CBOHCTBa
KUBOM Marepum», «YpPOBHH OPraHU3alHN >KUBOW NPUPOABD», «CTpOEHHE >KMBOTHOW KIIETKH»,
«TkaHM KUBOTHBIX», «CHCTEMBI OpraHOB YEJIOBEYECKOIO OpraHusMa», «buoreouneHosy,
«buocdepay, «MeToIbl U3YUIECHHS )KHBOU MPUPOIBI».

Ob6opynoBanue: 1abopaTopHoe 000OpynOBaHME AJI NMPOBENEHUS HAONIONEHHM, W3MEpeHuil,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp3oBaHuEe pa3nMUHBIX METONOB TP H3YYEHUU JKUBBIX
CUCTEMM.

Tema 3. Brnosnorus Kierku

Knerka — cTpykTypHO-(QyHKIMOHANIbHAS €IUHHUIA >KUBOTO. McTOpus OTKPBITHS KIETKH.
Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. Ilneiinen, P. Bupxos).
OcCHOBHBIE MOJ0KEHUSI COBPEMEHHON KIIETOYHOU TEOPHUH.



Metoabl MOJEKYISPHOM M KJIETOYHOW OMOJOTMHM: MHKpPOCKOIUS, Xpomartorpadus,
anekTpodope3,  METON  MEYEHBIX  aroMoB, auddepeHnuanpbHOoe  HEHTPU(PYTrUPOBAHUE,
KyJIbTUBUPOBaHHUE KIICTOK. HM3yuenue ¢huxcuposanuvix Kiemox. DIEKTPOHHAS MHUKPOCKOIHSL.
Kounghoxanvnas muxpockonus. Bumanvnoe (npusicuznennoe) uzyyeHue Kiemox.

JdemMoHcTpanuu

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

Tabmuipel 1 cxembl: «CBETOBOM MHUKPOCKOI», «IJNEKTPOHHBIH MHUKpockom», «Mcropus
Pa3BUTHUS METOJ0B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHUKPOIIPENapaThl PacTUTENBHBIX, >KUBOTHBIX H
OaKkTepuaIbHBIX KIETOK.

IIpakTuuyeckass padora «/3yueHue MeTONOB KJIETOUHOW Oumonorum (Xxpomartorpadus,
anektpodopes, muddepennuanbaoe neHTpudyruposanue, [TLP)».

Tema 4. Xumuveckasi OpraHu3anus KJIeTKU

XHWMHMUYECKUHI COCTaB KJIETKU. Makpo-, MUKpO- U YJIBTpPaMUKpPO3JIeMEHThL. Boga u e€ posb
KaK pacTBOPUTENS, pEareHTa, Y4acTUe€ B CTPYKTYPUPOBAHHUU KIIETKH, TEIJIOPETYJISALHUU.
MunepanbHbIe BelIecTBa KJIETKH, UX Onosiorndyeckasi posib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BelllecTBa KIETKU. buonoruueckue mnonumepsl. benkn. AMHUHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTyphbl OenkoBoil MoJeKyibl. [lepBuunas cTpykTypa Oenka, menTuHas CBS3b.
BropuuHnas, TpeTuuHas, 4eTBepTHuYHAas CTPYKTypbl. [leHarypaums. CBolicTBa  O€JKOB.
Knaccudukanus 6enkoB. buonorunueckue ¢pyHkiuu 6emkoB. [lpuonsi.

VYrneBoabl. MoHOocaxapuabl, AMCAaxapuibl, OJIUrocaxapuibl U noiaucaxapuabl. O0mui mnian
CTpOCHHS U (PU3NKO-XUMHUYECKHE CBOMNCTBA YIiIeBOJ0B. buonoruueckue GyHKIIMU YIIIEBOOB.

JIlununer. IunpodmnsHO-THAPODOOHBIE CBOIICTBa. Knaccuduxanus JIUIUI0B.
Tpurnuuepunsl, dbocPoaunuabl, BOCKU, cTepouabl. buonorudeckue ¢yHkimu aunuaoB. OOmme
CBOWCTBA OHMOJOTMYECKHMX MEMOpaH — TEKyd4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. JJHK u PHK. Crtpoenme HyknenHoBbIX KuciaoT. HykieoTuabl.
[Mpunuun xommiuemeHntapuoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoitnas croupanib.
Mectonaxoxaenue u ouonorunueckue pynkuuu JHK. Bunst PHK. ®ynkuuu PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBs3u B moJekyne AT®. buonorumueckue
¢byaknuun  AT®. BoccraHOBJICHHBIE TIEPEHOCUMKHM, WX (yHKOMM B  KJIeTKe. J[pyeue
nykneozuompugocpamor (HT®). Cexennponanue JHK. Memoowi cenomuru, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykTypHas Ouonorusi: OMOXMMHMYECKHME M OMO(pHU3NYECKHE MCCIEOBaHUS COCTaBa MU
IIPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyn. Modenuposanue cmpykmypol u QyHKyuti 6UOMOIEKY
u ux xomniekcos. KomnvromepHulil Ousaiin u opeaHudeckull Cunmes OUOMONLEKYL U UX HENPUPOOHBIX
anano2oe.

JdemoncTpanuu

[optpetsr: JI. [Tonunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxiun, ©. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHue XUMUYECKUX  JJIEMEHTOB B HEXHUBOW  MPHUPOJE»,
«Pacnipenenenne XUMHYECKUX IEMEHTOB B )KMBOW IIPUPOIIE».

Tabmuper u cxemsl: «llepuoanueckas TabnMila XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemecTBa B cocraBe oOpraHuzMoB», «CTpoeHHME MOJEKYIbl Oenkay,
«CTpYKTYphl O€IKOBON MOJIEKYIbl», «CTpOE€HHE MOJIEKYJ YTriIeBOAOB», «CTpoeHHE MOJIEKYII
Tunui0By», «HykiienHoBble KUCIOTHIY, «CTpoeHne MOJIEKYIbl ATO».

O6opynoBaHue: XUMUYECKasl TOCY1a U 000pYyIOBaHHE.

JlaGopaTopHas padora «OOHapykeHre OeIKOB ¢ TOMOIIbI0 KAUeCTBEHHBIX PEAKIIUI».

JlabopaTopHnasi pab6ora «lccienoBaHne HYKJICHMHOBBIX KHCIJIOT, BBIJICIICHHBIX W3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema S. CtpoeHnue n pyHKIUM KIETKHU

Tunbl Ki€TOK: SyKapHOTHYecKas M MpokapuoTHueckas. CTpyKTypHO-(YHKIIMOHAIbHBIE
00pa3oBaHMS KIETKH.

Crpoenue npokapuotudeckoil kineTku. Kinerounas crenka 6axtepuil u apxeid. OcoOeHHOCTH
CTPOEHUS TeTepOoTPpOdHON U aBTOTPOPHON MPOKAPUOTUUECKUX KIETOK. MECTO U poJib IPOKAPUOT B
OuoIIeHO3aX.



Crpoenne U (PyHKIIMOHHMPOBaHME SyKapHOTHUECKOM kieTku. Ilma3zmarmueckass memOpana
(urazmanemma).  CTpykTypa IIa3MaTHYeCKOW  MeMOpaHbl. TpaHCHOPT  BEIIECTB  uepes
IUIa3MaTH4ecKylo MeMmOpaHy: mnaccuBHBIA (auddysus, obneruénHas nudpys3us), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTHUBHBIA TpaHcmopT). IlomympoHumaemocts mMemMOpanbl. Pabora
HATPUI-KAMEBOr0 HAcOCa. DHIOIMTO3: MUHOLUTO3, (haroruTo3. Dk3omuro3. Kierounas creHka.
CtpykTypa 1 QYHKIIMU KJIETOYHON CTEHKHU PAaCTEHUH, TpUOOB.

Huronna3zma. Iluto3onb. IluTockener. JIBmxkenue muTomiazmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OPTaHOUIBI KIETKH: sHaorutazmatudeckas ceth (OIIC), ammapar I'onbmkw,
JM30COMBI, UX CTpoeHHe M (yHKIMHU. B3anmMOCBS3b OAHOMEMOpPAHHBIX OPTaHOMOB KJIETKH.
CtpoeHue TpaHyISIpHOTO peTukyiayma. Mexanuzm Hanpaenenus 6eakoe ¢ JIIIC. Cunres
pactBopuMbIX ~ OenmkoB.  CuHTE3  KIETOYHbIX ~ MeMOpaH. Imamkuii  (arpaHynsipHbII)
sHAOIUIa3MaTHUeckuii petukyiayM. CekperopHas ¢yHkuus anmapata [ompmxu. Moouguxayus
benkoe 6 annapame I onvoxcu. Copmuposka denkos 6 annapame I on160cu. TpaHCTIOPT BELIECTB B
kieTke. Bakyonu pactutenbHbIx KieTok. Kinertounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOMABI KJIETKH: MHUTOXOHJAPHH, TUIACTUABL. [Ipoucxoscoenue
mumoxonopuil u naacmud. Cumbuoeenez (K.C. Mepeockosckuti, JI. Mapeynruc). CTpoeHue wu
GyHKIMM MHUTOXOHIApUH M TuacTui. IlepBUYHBIE, BTOPHYHBIE M  CIIOKHBIC IUIACTUIBI
(OTOCHHTE3UPYIOLIUX FYKAPUOT. XIIOPOILIACTHI, XPOMOIUIACTHI, JICHKOMIACTHI BBICIIUX PACTCHHIA.

HememOpanusie opranouabl kietku CTpoeHne W (DYHKIMH HEMEMOPaHHBIX OpPTaHOHJIOB
KineTku. PubGocombl.  Ilpomeoscymounvie  hunamenmol.  MuUKpodUIaMEHTB.  AKmuHosble
Muxkpogunramenmol. MpbllIEUHBIE KIETKU. AKMUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KIemOK.
Muxkporpybouku. Kinerounsrii uentp. CrpoeHue U JABWKEHUE KIYTHKOB U PECHHYEK.
MuxkpoTtpyOouku 1muToruia3Mel. LleHTpuons. benku, accoyuupoganmvie ¢ MUKpouiameHmamu u
Muxkpompybouxamu. MomopHvie 6enxu.

Snpo. OGonouka siapa, XpOMAaTHH, KapuoIUiazMma, SAPBIIIKH, UX CTPOEHHE U (DYHKIIHH.
S nepuslii 6enkoBbIil MaTpuke. [IpocTpancTBEHHOE pacoIOKEeHHE XPOMOCOM B HHTEp(A3HOM sIpe.
Dyxpomamun u eemepoxpomamun. benku XpoMaTuHa — TUCTOHBL. JJuHamuka s0epHoti 000104KU 6
mumose. Hoepmwiti mpancnopm.

Kinerounsie BkitoueHusi. CpaBHUTEIbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT (pPaCTUTENbHOM,
YKUBOTHOM, TPUOHON).

JdemMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuis! u cxembl: «CTpoeHHE dyKapHUOTUUECKON KIETKH», «CTPOCHHE )KUBOTHOM KIIETKU,
«CTpoeHME paCTUTENBHOM  KIETKW», «CTpoeHHe MUTOXOHIApuM», <«lmpo», «CrtpoeHue
MIPOKAPUOTUYECKOMN KIETKHY.

O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENapaThl PACTUTENbHBIX, )KUBOTHBIX KJIETOK,
MUKpoTpenaparbl 0aKTepHalbHbIX KJIETOK.

JlabopaTopnasi padora «/3ydeHne CTpOeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTnueckas padora «/3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopnasi padora «ccnenoBanue nuazMosid3a W JEIUIa3MOJIU3a B PACTUTEIBHBIX
KJIETKax».

IIpakTnyeckas padora «/3ydyeHne NBUKEHUS IUTOILIA3MbI B PACTUTEIIBHBIX KIIETKAX).

Tema 6. OGMeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMUIISIIMS U AUCCUMMIISILIUS — JBE CTOPOHBI MeTabonu3ma. THmbl OOMEHa BEIECTB:
aBTOTPO(HBINA U reTepoTpOPHBIA. YdacTue KUCIOpoaa B OOMEHHBIX Ipoleccax. JHepreTHuecKoe
obecrieyenue kietku: npespamieHne AT® B oOMeHHBIX mporeccax. depMeHTaTUBHBIN XapakTep
peaknuii KJIeTouyHoro mMeradbonm3ma. depMeHTHI, UX CTPOCHHE, CBOWCTBA U MEXaHW3M JICUCTBUSI.
Kodepmentsl. Otnnunst (pepMEHTOB OT HEOPraHWYECKHUX KaTaau3aTopoB. belku-akTHBaTOpbl U
OeNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX PEAKIUN OT pa3IMYHbIX (PaKTOPOB.

IlepBuuHBIl CHUHTE3 OpraHMYecKUX BellecTB B KieTke. doTocuHTE3. AHOKCUCeHHbIU U
oKcueeHnvlti  pomocunmes y  baxkmepui. Ceemocobupaowue nucMeHmvl U NUSMEHMbl
peakyuonHoz2o yeumpa. Poiab XJopomnacToB B mporecce ¢orocuHTe3a. CBETOBas M TEMHOBas
daspl. @omoowvixanue, Cs., Cys. u CAM-muner gpomocunmesa. TIpoayKTHBHOCTH (POTOCHHTE3A.
Bnustnue pa3nuuHbIX (GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTe3. PazHooOpa3zue opraHu3MOB-XEMOCHUHTETUKOB: HUTpUULKpYIOLEe OaKTepuH,
xKene300aKkTepuu, cepoOaKTeprH, BOJIOPOIHbIE OakTepun. 3HaU€HHE XeMOCHHTE3a.



Ana’poOHbIe opraHu3Mbl. Buabl Opoxenus. IIpomykTsl OpoxeHHS W UX HCHOJIb30BAHUE
YEeJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHM3MBI KaK OOBEKTHl OHWOTEXHOJOTMH W BO3OYAHTENH
Oone3Hen.

AdpoOHBIE OpraHu3Mbl. OJTambl SHEpreTudeckoro ooOmeHa. I[loaroroBUTenbHBIN HITarl.
['mukonu3 — 6eCKUCIOPOAHOE PACIIETNICHHE TIIIOKO3bI.

buonornueckoe OKHCIEHHE, WU KIETOYHOE JbpIXaHWe. Poiab MUTOXOHIpHiIl B Ipoleccax
Oouosiornyeckoro oxucieHus. lluknmdeckue peaknuu. OxuciaurenabHoe ¢GochopuarpoBaHue.
Duepeus memobpannozo epaduenma npomonos. Cunmes AT®: paboma npomonnoii AT@-cunmasuol.
[IpeumymiectBa a’poOHOro myTn oOOMEHa BeUIeCTB Iepe] aHa’poOHbIM. DddeKTHBHOCTH
SHEPreTHYeCKOro oOMeHa.

JdemMoHcTpanuu

[Toptpetsr: k. [Tpuctau, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuupr u cxembl: «DoTocuHTE3», «IDHEpreTudeckuii obmen», «buocuHTEe3 Oemkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3.

O6opynoBaHue: CBETOBOM MHKPOCKOM, 00OpyIOBaHHUE ISl MPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTopHas pa6ora «/3ydeHue KaTaJIuTUYECKONW aKTUBHOCTH ()epMEHTOB (Ha MpUMEpE
amMuIa3bl WIK KaTajaasbl)».

JlabopaTopuasi pa6ora «/3yueHue GhepMEHTaTUBHOTO PACIICIUICHUS MEPOKCHIa BOAOPOIA
B PACTUTEJBHBIX U KUBOTHBIX KIIETKAX).

JlabopaTopnasi padora «CpaBHeHuUE Npo1ieccoB (POTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHHE TPOLIECCOB OPOKEHUS U IBIXAHUSI.

Tema 7. HacieacrBennasi nHpopManus U peaju3anus eé B KJieTKe

Peakuuu marpuuHoro cuHte3a. IIpuHLIMIT KOMIUIEMEHTApHOCTHM B pEaKUUAX MaTPUUYHOTO
cuHTe3a. Peanusanms HacneAacTBeHHOW uHGopManuu. ['eHeTnyeckuil KoA, €ro CBOWCTBA.
Tpanckpunuuss — marpuunbiii cuHte3 PHK. IIpuHIMnGI TpanCKpUNuu: KOMILIEMEHTApHOCTH,
AQHTUIIAPAIUIEIBHOCTb, ACUMMETPUYHOCTh. Cospesanue mampuunvlx PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancmsiust 1 e€ srambl. Yuactue tpaHcnopTHeix PHK B OuocunTese Oenka. YcinoBus
ouocunTe3a 6enka. Koguposanue amuHokucaoT. Pob pubocom B OnocuHTe3e OemKa.

Cogpemennvie npeocmasienusi 0 cmpoenuu 2eHos. OpraHuzalus T€HOMa y MPOKapuoT U
9yKapuoT. Perymsiuus akTUBHOCTH I€HOB y IpokapuoT. I'unoresa onepona (®. Kaxo0, K. Mano).
MonekynapHule Mexanuzmsl dSKcnpeccuu 2eHog y sykapuom. Pone xpomamuna 6 pezynayuu pabomoi
2enog. Perymnsius oOMeHHBIX MpolieccoB B KieTke. Kierounslii romeocTas.

Bupycbl — HekneTouHble (OPMBI JKU3HH U OONMUTaTHbie mapa3uThl. CTpOeHHE MPOCTHIX H
CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepruodaroB. JKuszuennoiil yuxa [JHK-codepocawux supycos,
PHK-cooepaicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pegepmasa, uHmezpasa.

BupycHsie 3a00eBanus yenoBeka, )KUBOTHbIX, pactennii. CITIN]J], COVID-19, conmansabie
U MEUIIMHCKHE TPOOIEMBI.

Buoungpopmamura: unmeepayus u ananuz b6onvuux maccugsog («bigdatay) cmpyxmyphoix
buonocuueckux oanuvix. Hanomexunonoeuu ¢ ouonocuu u meouyure. Ilpoepammupyemvle @yHkyuu
benxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemoncTpauuu

[Toptpetsr: H. K. Konsuos, /1. 1. UBaHOBCKUIA.

Tabmumet u cxembl:  «buocuHTe3  Oenka», «l'eHetmyeckuii  koa», «Bupyce,
«baxTepuodaru».

IIpakTnyeckas padora «Co3gaHue MOAEIN BUPYCa.

Tema 8. /KuzHeHHbII UKJI KJIETKH

Knerounblii 1mmki, ero mnepuoabl u perymsanus. Marepdaza um muto3. OcobeHHOCTH
mporieccoB, npoTekamommx B wHTepdaze. [loaroroBka kierku k neneHuto. [IpecuHTeTHUECKMiA
(MOCTMUTOTUYECKUI), CHUHTETHYECKUH U TOCTCHUHTETHYECKHH (MPEMUTOTHYECKHI) TMepPHOIbI
uHTEpPa3bl.

Matpuunelii  cunte3  JIHK  —  pemmkanus.  Ilpunnuner  perumkammu — JIHK:
KOMIUIEMEHTApHOCTh,  TOJYKOHCEPBAaTHBHBIM  CHUHTE3,  aAHTUMNAPAJIENBHOCTh.  MexaHu3M
perunkanuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. TenoMepsl U Tenomepasa. XpoMOCOMHBIN



HaOOp KIETKH — KapHOTHI. JMIUIOMAHBIA M TalUIOMAHBIA HAaOOpbl XpoMocoM. ['omosoruuHbIe
XpoMOcOMBI. [1010BBIE XPOMOCOMBI.

Jlenenue xkneTku — Muto3. CTaguu MUTO3a U IPOUCXOSIINE B HUX Mpolecchl. THUIbl MUTO3A.
Kapuokunes n nuroknnes. buosornueckoe 3HaueHrE MUTO3A.

Perynsanus mutotndeckoro nukia kietku. [IporpaMmmupyemas kiieTouHast THOENb — alonTos.

Knerounoe smpo, xpomMocombl, (yHKIMOHAJIbHAas TeHOMHUKA. Mexanusmsl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu xiemox. «L{ugposas kiemka» — o6uoungopmamuyeckue
Mooenu PYyHKYUOHUPOBAHUSL KILeMKU.

JdemMoHcTpanuu

Tabmuiel 1 cxembl: «KU3HEHHBIA UK KIETKW», «MuTO3», «CTpoeHHE XPOMOCOMY,
«Pennukanus [JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKporpenaparbl: «MuTo3 B KIETKax KOpEIKa
JIyKay.

JlaGoparopHas pabdora «3yuyeHne XxpoMOCOM Ha FOTOBBIX MUKPOITpENapaTaxy.

JlaGopaTtopnas pabGora «HaOmroneHue MuTO3a B KIETKax KOHYMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKpOIIpenapaTax).

Tema 9. CTtpoenue u GyHKIIMH OPraHU3MOB

buonoruueckoe  pazHooOpaszue OpraHU3MOB. OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHHUS U JKU3HENEATEIBHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrtepuu,
apxeH, OJHOKJIETOYHBIE TPHOBI, OJHOKIETOYHBIC BOJOPOCIH, IPYrue NMpOTUCTH. KoloHMaNbHbIE
OpraHU3MBl.

B3anMocBsA3p 4yacTell MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBI OPraHOB.
Opranusm kak eauHoe uenoe. ['omeocras.

Txanu pactenuii. TUITBI pacTUTEIHHBIX TKaHEH: 0Opa3oBaTeNbHas!, TOKPOBHAS, IPOBOISIIAS,
OCHOBHasi, Mexanndeckasi. OCOOEHHOCTH CTpoeHHs, QYHKIUN U pacHoIOKEHUsl TKaHEeH B OpraHax
pacTeHui.

TKaHM )KUBOTHBIX U 4Y€lIOBEKAa. THIBI )KMBOTHBIX TKaHEH: ANUTENHAIbHAS, COCUHUTEIbHA,
MbIleyHas, HepBHast. OCOOEHHOCTH CTpOeHUs, (PYHKIMA M pacroNoXeHUs TKaHeW B OpraHax
KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble U IeHepaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPraHOB
KUBOTHBIX U 4enoBeKka. DyHKIMN OPraHOB U CHCTEM OpPIaHOB.

Omnopa Tena opranu3zmMoB. Kapkac pactenuil. CkeneTsl 0JIHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX
KUBOTHBIX. Hapy>XHbII 1 BHYTpeHHUH cKeneT. CTPOEHHE U TUIIBI COEIUHEHUS KOCTEH.

JIBrokeHue  OpraHu3MoB.  JIBMIKEHHWE  OJHOKJIETOYHBIX  OpPTaHM3MOB:  aMEOOHMIHOE,
KTYTUKOBOE, PECHUYHOE. J[BUKEHNE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U HACTUH. J[BHKeHUE
MHOTOKJIETOYHBIX KUBOTHBIX M Y€JIOBEKa: MblllleuHas cucreMa. Peduexc. CkeneTHble MBIIIIBI U UX
pa0ora.

[lutanue opranusmos. [lornomieHue BOABI, YIVIEKHCIOTO Ta3a M MHUHEpAIbHBIX BEIIECTB
pacreHussmMu. [luTtaHue JKMBOTHBIX. BHYTPUIOIOCTHOE M BHYTPHUKJIETOYHOE IIHMILEBAPEHHE.
[IluTaHue MO3BOHOYHBIX >KUBOTHBIX. OTAENbl NUIIEBAPUTENIBHOrO Tpakra. [luieBapurenbHble
xene3bl. [InmesapurenpHas cucTeMa 4elloBeKa.

Jlpixanue opraHu3moB. Jlpixanuwe pacreHuid. Jlpixanue xKuBOTHBIX. uddy3us razos uepes
MOBEpXHOCTh KieTKU. KokHoe apixanue. JlpixartenbHass moBepxHOCTh. JKaOepHoe M j€royHoe
npixaHue. J[pIxaHne Mo3BOHOYHBIX KMBOTHBIX U Y€JIOBEKa. DBOJIOLUUOHHOE YCI0XKHEHHUE CTPOCHHUS
NErKUX TO3BOHOYHBIX >KMBOTHBIX. JlpIXaTrenbHas cucTteMa denoBeKa. MeXaHU3M BEHTHIISILIUU
NETKUX y NTUL U MIIEKONUTAaOMKX. Perynanus npixanus. J{pixaTenbHble 00bEMBI.

TpancnopT BeniecTB y opranu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHui. TpaHCHOPT BellecTB
y )kUBOTHBIX. KpoBeHOCHas1 cucteMa u e€ opranbl. KpoBeHOCHas cucTemMa Mo3BOHOYHBIX KUBOTHBIX
u yenoBeka. Cepjle, KPOBEHOCHbBIE COCYNbI U KpoBb. Kpyru kpoBooOpaiieHus. DBOTIOUOHHBIE
YCIIO)KHEHUS CTPOEHUS KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX >KMBOTHBIX. Pabora cepnua u eé
perysauus.

Beinenenne y oprann3smoB. Belnenenue y pacteHuid. BelneneHue 'y KMBOTHBIX.
CoxparutenbHble Bakyosn. Opransl BelaesneHus. OUIbTpalus, ceKkpenns 1 00paTHOE BCaChIBAHUE
KaKk MeXaHu3Mbl paOOThl OpraHoB BblAeleHUs. CBA3b IOJIOCTH Tejla C KPOBEHOCHOM U
BBIIETIUTENIBHON cucTeMaMH. BplieneHne y TNO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Iloukw.



Crpoenue u GpyHKimonupoBanue Heppona. OOpa3oBaHuE MOYH y YETOBEKA.

3ammTa y OpraHu3MoOB. 3alIuTa y OJHOKJIETOUYHBIX OpraHu3MOB. Cropbl OaKTepUidl W IUCTHI
IIPOCTENIINX. 3alUuTa y MHOTOKIETOYHBIX pacteHud. Kyrtukyma. Cpenctsa nacCUBHOW H
XUMHUYECKOH 3a1uThl. DUTOHIUIBI.

3amuTra y MHOTOKJIETOUYHBIX )KUBOTHBIX. [I0KpOBBI M MX IPOM3BOHBIE. 3alIUTa OpraHU3Ma OT
Oonesneit. UMMyHHas cuctema 4enoBeka. KieTouHbIH U TyMOpaabHbIE HMMYHHUTET. BpoxkaEHHBIN
U TpuoOpeTEéHHBIN crienupuIecKnii MMMYHHUTET. Teopusi KIOHAIBHO-CEIEKTUBHOTO MMMYHHUTETA
(IT. Opmux, ®. M. bepner, C. ToneraBa). BocmamurTeapbHble OTBETHI OpraHU3MOB. Poib
BPOXIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIEBaHUM.

PasnpaxuMocTh M peryisuuss 'y OpraHu3MoB. Pa3apakuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apakuMocTs M peryisinus y pacreHuil. PocToBble BemiecTBa M MX
3HAYEHUE.

HepgHas cucrema u pediexTopHas peryasius y >KUBOTHBIX. HepBHas cucrema u €€ OTAebI.
OBOJIOIIMOHHOE YCI0KHEHUE CTPOCHMSI HEPBHOM CUCTEMBI y KUBOTHBIX. OTEIBI FOJOBHOIO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pediexc u pedaexropHas ayra. besyciaoBHbie U yCIIOBHBIE peIICKCHI.

I'ymopanbHas peryssauus W DSHIOKPHHHAs CHCTEMa JKMBOTHBIX M 4enoBeKa. JKenessl
SHIOKPUHHOM CHCTEMBl M HX TOPMOHBI. /[lelicTBMe TOpMOHOB. B3aMMOCBSI3b HEpPBHOM H
SHJIOKPUHHOM cucTeM. ['unoranamo-runodusapHas cucrema.

JdemMoHcTpanuu

IToptper: U. I1. [1aBnos.

Tabmuiel u  cxembl: «OJHOKJIETOUHBIE BOJOPOCIN», «MHOIOKIETOYHBIE BOJOPOCIN,
«baxrepun», «IIpocreiimmuey, «Opransl HBETKOBBIX paCTeHUN», «CHUCTEMBI OPraHOB II03BOHOYHBIX
KUBOTHBIX», «BHYTpeHHEee CTpOCHHE HACEKOMBIX», «TkaHu pacteHuin», «KOpHEBbIE CHCTEMBI»,
«Ctpoenue crebdinsn», «CTpoeHue JINCTOBOM MIacTUHKNY, « TKaHU KUBOTHBIX», «CKeJeT yenoBekay,
«IIumeBapurenbHas cucreMa», «KpoBeHocHas cucrema», «/lpixarenpHas cucremay», «HepBHas
cucreMa», «Koxa», «Mpblmeunas cucreMa», «BplaenuTenbHas cucTeMa», «OHAOKPUHHAs
cucrema», «CtpoeHue Mbiub», «MmmyHuter», «KumeuHononocTHeie», «CxemMa NUTaHUS
pacTteHuii», «KpoBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX KUBOTHBIX», «CTpoeHHe ruapel», «CTpoeHue
IlaHapum», «BHyTpeHHee cTpoeHHe [0XKJIeBoro 4epss», «HepBHas cucrema pwio», «HepBHas
cucTeMa JIArymkn», «HepBHas cucrema npecmelkaromuxcs», «HepBHas cucrema nruny, «HepBHas
crcTeMa MJICKONUTAroIMmuX», «HepBHas cuctema yenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpONpEenapaThl OJHOKJIETOYHBIX OpPIraHU3MOB,
MUKpOTpenaparbl TKaHeW, PaKOBHHBI MOJUIOCKOB, KOJUJIEKIIMH HACEKOMBIX, UTTIOKOXKHX, *KUBBIE
9K3EMIUISIphl KOMHATHBIX PAacTeHUM, repOapuu pacTeHUM pas3HBIX OTAEJIOB, BIAXKHBIE MpenapaTbl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOUHBIX >KUBOTHBIX, CKEJIET YEJIOBEKa,
00opyZ0BaHUE NSl IEMOHCTPALMU TIOYBEHHOTO M BO3JYIIHOTO MHUTAHUS PACTCHUH, pacIleIuIeHus
Kpaxmajia 1 OelKOB IOJ| JIeHCTBUEM (EpPMEHTOB, 00OPYJIOBAHUE I JEMOHCTPALMM OMBITOB I10
U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKMX, MEXaHM3Ma JbIXaTelIbHbIX JBWKEHUH, MOZIEIN
TOJIOBHOT'O MO3T'a Pa3IMUHbIX KUBOTHBIX.

JlabopaTopnasi padora «/3ydeHue TKaHel pacTeHU».

JlaGopaTopHas padora «/3ydueHue TkaHel )KUBOTHBIX».

JlabopaTopnasi padora «/3ydeHne opranoB LIBETKOBOI'O PACTEHUS».

Tema 10. PazmHoOkeHMe 1 pa3BUTHE OPTAaHU3MOB

@opMbl pa3sMHOXKEHUsI OPraHU3MOB: Oecrojyioe (BKJIIoYas BEreTaTUBHOE) U MOJoBoe. Buabl
0ecI1010ro pa3sMHOXKEHUS: TOYKOBAHUE, CIIOPYJIALNS, (hparMeHTalusl, KIOHUPOBaHUE.

ITonoBoe pazmMHoxeHue. [TonoBele kieTku, nnu ramersl. Meio3. Craguu meiiosa. [loBenenue
xpoMocoM B Mero3e. KpoccuHrosep. bruosmornueckuii CMbICI Mel03a U OJIOBOTO Iporecca. Meito3
U €r0 MECTO B )KU3HEHHOM IIUKJIE OPTaHU3MOB.

[Ipen3aponpiieBoe pazButue. 'amerorenes y ;xuBoTHbIX. [lonoBeie jxene3pl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOEHUE MOIOBBIX KIETOK.

OmnogoTBOpeHHe M SMOpUOHAIBHOE pa3BUTHE >KUBOTHBIX. CrOcOObI OIUIOAOTBOPEHHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpPHOJIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopgoeenez — 0o0na u3 2nasHvix npoobaem smopuonocuu. Konyenyus mopgoecenos u
mooenu mopghozeneza. Ctaguu >MOpUOTeHe3a KUBOTHBIX (Ha mpumepe Jarymku). poGnenue.
Tunbel apoOnenus. [emepmunuposannoe u Hedepmunuposannoe opobnenue. bracmyna, munv



onacmyn. OcoOEHHOCTH JPOOICHHUS MIICKOMUTAIONINX. 3apOJBIIIEBbIC JIUCTKH (TACTPYIISIINS).
3akilalka OpraHoB W TKaHEW U3 3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BIMAHME 4YacTel
Pa3BUBAIOIIETOCS 3apojbllia (AMOpHOHANbHAS WHAYKIM). 3aKiIajKa IUIaHa CTPOCHHUS KUBOTHOTO
KaK pe3yJbTaT MEepapXHUYeCKUX B3auUMOJCHCTBHI reHOB. BiusHue Ha 3MOpHOHANbHOE pa3BUTHE
pa3nUYHbBIX (PAaKTOPOB OKPYKAIOLICH CPEIbI.

Poct u pazsurue xuBoTHbIX. [locTomMOproHanbHbIN nepuo. [Ipsimoe u HempsiMoe pa3BUTHE.
PazButue ¢ meramopho3oMm y OECIO3BOHOYHBIX M IO3BOHOYHBIX J>KMBOTHBIX. bHojormueckoe
3HAQUEHHE NPSIMOTO MU HENpPSIMOr0o pPa3BUTHS, UX pacHpocTpaHEeHuEe B mpupoje. Tumbel pocrta
KHUBOTHBIX. DAaKTOPBI PEryISLMU POCTa >KUBOTHBIX M 4YejoBeka. CTaauu MOoCTIMOPHOHAIBEHOTO
pa3BUTUsL y KUBOTHBIX M uenoBeka. [lepumonbl oHTOreHesa 4venoBeka. CTapeHHME U CMEPTh Kak
OMOJIOTUYECKHE TIPOLIECCHI.

Pa3zmuoxenue u pasButue pacteHuil. 'amerodur u criopodur. Meio3 B )KMU3HEHHOM ITUKIIS
pactenumii. O0pa3oBaHue criop B mpoliecce mMeio3a. ['amerorenes y pactenuii. OmionoTBOpEeHUE |
pa3BUTUE PACTUTENIbHBIX OpPraHM3MOB. JIBOWHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHUM.
OOpazoBaHue 1 pa3BUTHE CEMECHH.

MexaHu3MBbI PEryIsIIUM OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmumpsl 1 cxembl: «BereratuBHOe pa3MHOXKEHHE», «THIbI OEcronoro pa3MHOXKEHUSY,
«Pa3MHOXeHUE XIaMUIOMOHAbI», «Pa3MHOXKEHHE 3BIUICHB», «Pa3zMHOXKeHUE ruapb», «Meios,
«Xpomocombl», «I'amerorenes», «CTpoeHHe SIMLIEKIETKH U criepmaTto3onay, «OCHOBHbIE CTauu
oHTOreHe3a», «lIpsAmoe u HenpsiMmoe pa3zBuTHe», «Pa3zBuTHe MailcKoro x)ykay», «Pa3Butue capanumn,
«Pa3Butue narymku», «/[BoilHOe OIUIOAOTBOpEHHE y LIBETKOBBIX pacTeHuil», «CTpoeHue cemsiH
OJIHOJOJIBHBIX U JIBYAOJBHBIX PACTCHHI», «)KU3HEHHBIN UK MOPCKOW KanmycTbl», «KU3HEHHbIN
LUK MXay, « KU3HEHHBIN UKII MAOPOTHUKAY, «KU3HEHHBIN UK COCHBD».

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIpENapaThl SHIEKICTOK U CIEPMATO30HI0B,
Mozienb «L{uKIT pa3BUTHS JIATYLIKN.

JlabopaTtopHass pabGora «V3yyeHue CTpPOEHHMS TIOJIOBBIX KJIETOK Ha TIOTOBBIX
MHUKpOIIpernaparax».

IIpakTHyeckass padora «BplsBICHUME MPU3HAKOB CXOJCTBA 3apOJbIIIEH IO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUI».

Tema 11. I'eHeTHKa — HAYyKA 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

HcTopus cTaHOBIIEHUS U pa3BUTHs T'eHETHKH Kak Hayku. PaGoter I'. Mennens, I'. ne ®@pusa,
T. Moprana. Ponb oredecTBeHHbIX yu€HBIX B pa3BuTuu reHetuku. Padorsr H. K. Konsrosa, H. 1.
BasunoBa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TE€HETUYECKHE IMOHATHS U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEIbHBIC
TeHbl, aJbTEPHATUBHbIE MPU3HAKHU, JAOMUHAHTHBIH M PpELECCUBHBIA NpPU3HAK, TOMO3MIOTA,
reTepo3nuroTa, 4YHCTas JIMHUS, TUOPHUIBL, TeHOTUI, (QeHoTun. OCHOBHBIE METO/bl TCHETHUKH:
rUOPUA0IOTHUECKUN, IUTOJIOTMYECKHUM, MOJIEKYIISIPHO-T€HETHUYECKHH.

JdemoncTpanuu

[Moptpertsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. 1. Kapnieyenko, HO. A. ®ununuenko, H. B. Tumodeen-Pecopckuii.

TaOmuis! u cxeMbl: «MeTobl TeHETUKMY, «CXEMBbl CKpEIMBaHUS.

JlaGopaTopHas padora «/{po3o¢uia kak 00BEKT FreHETUUECKUX HCCIIEJOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpenuBanue. [lepBoiit 3akoH MeHens — 3aK0H eAnHO000pa3usi THOpUI0B
nepBoro nokoienud. [IpaBuno nomunHupoBanus. Bropoit 3akoH MeHnens — 3aK0H pacuierieHus
NpU3HAKOB. [{uToMOrNuYecKkne OCHOBBI MOHOTMOPUHOTO CKPEIIMBaHUs. [ MIIOTe3a YUCTOTHI raMeT.

AHanmusupyromee ckpemuBanue. [IpoMmexxyTouHbIl XapakTtep HacnenoBaHus. Pacmiennenue
IIPU3HAKOB IIPU HENIOJHOM JOMHUHUPOBAHUH.

JurubpuaHoe ckpenmBanue. Tpetuii 3akoH MeHaens — 3aK0H He3aBUCUMOTO HAaCJIeIOBAHUS
npU3HAKOB. LlUToMOrNUYecKne OCHOBBI TUTHUOPUAHOTO CKpPEIIUBAaHUS.

CueruienHoe HacnenoBaHue mpu3HakoB. Pabotel T. Moprana. CuemieHHOe HaciaeaoBaHUE
I'€HOB, HAPYILIECHUE CLECIUICHUS MEXAY TeHaMU. XpOMOCOMHAs TEOPUS HACIIEACTBEHHOCTH.



I'enernka mona. XpOMOCOMHBI MEXAHHU3M OIPENEICHHs] Moja. AyTOCOMBI U IIOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbIi M TreTeporaMeTHbId TMO0J. ['eHeTHdecKkass CTPyKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HAKOB, CHEIIEHHBIX C ITOJIOM.

l'enotun kak uenmoctHas cucrtema. llneldoTponus — MHOXECTBEHHOE JCHCTBHE TeEHA.
MHOKeCTBEHHbI ~ ajutenu3M. B3anmoneicTBhe HeauieNbHbIX TE€HOB. KOMIUIEMEHTapHOCTb.
Onucrtas. [lonumepusi.

I'eHeTMYeCKUT KOHTPOJIb pa3BUTHS PACTEHUM, JKUBOTHBIX M UEJIOBEKa, a TaKke
(bU3HONIOrHYECKUX IMPOLIECCOB, MOBEACHNUS U KOTHUTHBHBIX (PyHKUMN. ['eHeTHMUecKrne MeXaHU3MbI
CUMOMOTeHE3a, MEXAHW3MbI B3aUMOJICHCTBUS «XO3SUH — MApa3uT» U «XO3IUH — MHKPOOHOMY.
['eHeTnyeckue acmeKkThl KOHTPOJSI M U3MEHEHMs HAacCJeICTBEHHOM HMH(OpMAlMH B MOKOJICHHSX
KJIETOK U OPTaHU3MOB.

JdemoHcTpauuu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuubr u cxembl: «llepBblii U BTOpOH 3akoHBl MeHaens», «Tpetuit 3akoH MeHaemns»,
«AHanu3upymoliee ckpemuBanue», «HemonHoe nomuuupoBanuey», «CIEIUICHHOE HAcleJOBaHUE
MPU3HAKOB Yy JIpo3oduinel», «'enernka nonay, «Kapuorun venosekay», «Kapuorun apo3odpuib,
«Kapuorun ntuue», « MHOKECTBEHHBIN aJUIENU3MY», « B3anMo1eiiCTBHE T€HOBY.

O6opynoBanue: Mojedb JUIsl JEMOHCTpAllMM 3aKOHOB €IWHOO00pa3usi TMOpPUAOB HEPBOIrO
MOKOJICHUS W PACIICIUICHUS TMPU3HAKOB, MOJENb I JEMOHCTpalUuy 3aKOHAa HE3aBHUCHUMOTO
HacJeA0BaHUsS MPU3HAKOB, MOJENb JJI1 JAEMOHCTpPAllMU CLEIUIEHHOrO HAclIeI0BaHUs IPHU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIipenapar: «Jpo3odumay.

IIpakTnueckas padora «3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUA Y
Ipo30(HITBD».

IIpakTnueckass padora «/3yuyeHue pe3ynbTaToOB JUTHOPUAHOTO CKPEIIMBAHUA Y
TPO30(UITBD).

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3anmopneiictBue reHotMna W cpensl npu  GopmupoBaHuH (GeHOTHNA. M3MEHYHBOCTH
npu3HakoB.  KauecTBeHHble M KOJIMYECTBEHHBbIE  MpPU3HAKK. BuIbl  M3MEHUYMBOCTHU:
HEHACJICJICTBEHHAs U HACJICICTBEHHAS.

Monudukaronnass u3MeHUYUBOCTh. Ponb cpenbl B (dopMmupoBaHuu MOAUDUKAIIMOHHON
n3MeHuuBoct. Hopma peakuuu npusHaka. Bapuanuonsslii psa u BapuauuoHHas kpusas (B.
Noranucen). CoiicTBa MOIU(DUKAITMOHHON N3MEHUYUBOCTH.

I'eHoTunuueckass wu3MEeHUMBOCTh. (CBOWCTBA TEHOTUIIUYECKOW HW3MEHUYMBOCTH. Buipl
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHasi W3MeHYMBOCTh. Mei03 W TOJIOBOM MpoOllecC — OCHOBA KOMOWHATHUBHOU
W3MEHYUBOCTH. POllb KOMOMHATHBHOI M3MEHUMBOCTH B CO3JaHHH F€HETHYECKOTO pa3HOOOpas3us B
npejenax OJHOroO BUJA.

MyTtainmonHass HM3MEHYMBOCTh. Buabsl MyTaluili: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W HWHIYIIUPOBAHHBICE MYyTalMu. SnepHble W IUTOIUIA3MATHYECKUE MYTallUHU.
ComMarnueckre W TMOJOBble MyTanuu. [IpuynHBI BO3HMKHOBEHUsT MyTauuil. MyrtareHbl W HX
BIIMSHHE HA OPTraHW3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO IMpoIlecca. 3aKOH TOMOJIOTHMYECKHX
psigoB B HacnencTBeHHoW wu3MeHunBoctd (H.M. BaBunoB). BresnepHas W3MEHYUMBOCTH H
HACJIEICTBEHHOCTb.

Onucenemuxa u 3NUCEHOMUKA, POJb SNULEHEMUYeCKUX (GaKmopos 6 HACIe008aHuu U
UBMEHYUBOCTNU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpanuu

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

Tabmumet u  cxembl: «Bunael u3MeHdnBoOCTHY», «MoauduKaMoHHAs HW3MEHUYUBOCTHY,
«KomOuHaTHBHAs M3MEHUMBOCTHY, «Meio3y, «OmiogorBopeHuey, «l eHerndeckue 3ab0eBaHUS
yesnoBekay, « Buasl myranuin.

OO6opynoBaHue: >KUBbIE W TepOapHBIE HSK3EMIUIAPHl KOMHATHBIX PACTEHUM, PHUCYHKHU
(pororpadun) )KUBOTHBIX C Pa3TMUYHBIMHA BUJIAMU H3MEHYUBOCTH.

JlabopaTtopnass  pabGora  «lccrmemoBanme ~— 3aKOHOMEpPHOCTEM  MOAU(DHUKAITMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIlMOHHOW KPUBOWY.

IIpakTnyeckas padora «MyTanuu y 1po30Quiibl (Ha TOTOBBIX MUKPOIPENapaTax).



Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun demoBeka. MexayHaponHas IporpaMMa HCCIENOBAHMS TIE€HOMAa YEJIOBEKA.
MeToapl M3Y4YeHHS TCHETHKH YeIOBEKA: T'eHEalOTWYeCKUl, ONM3HEIOBBIN, HUTOTeHETHYCCKHA,
MONYJIALIMOHHO-CTATUCTUYECKUN,  MOJEKYJISIpHO-TeHEeTH4YeCKuid. COBpPEMEHHOE  ONpeleiIeHUe
TEHOTUIIA: MMOJTHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4Huciie ¢ noMmoupto TI1P-
aHanuza. HacneacrBennole 3a0oneBanusi yenoBeka. ['eHHbIE U XPOMOCOMHbBIE OOJIE3HH 4YEJIOBEKa.
Bonesnn ¢ HaciaeACTBEHHON NPEeApPaACIONOKEHHOCThIO. 3HAYEHUE MEIULMHCKOM TEHETUKU B
MPEeIOTBPALICHUN W JICYeHHMH TE€HETUYEeCKUX 3a00JieBaHUIl 4YelloBeKa. MeIuKO-TeHEeTUYECKOe
KOHCyJbTHUpoBaHue. CTBOJIOBBIE KIIETKH. [IOHATHE «TE€HETMYECKOro rpy3a». DTHYECKHE ACIEKThI
HCCIIETIOBaHHM B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (akTOpbl MOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K (U3UYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKPYKaKoIEen cpefipl. [ eHeTnueckas npeapacnoyioxKeHHOCTh YeJI0BEKa
K I1aTOJIOTUSIM.

JdemoHcTpauuu

Tabmuuper u cxembl: «Kapuorun uenoBeka», «MeToApl H3y4eHMs] T€HETHKU YEJIOBEKa»,
«["enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cesiekuusi OpranHu3mMoB

JlomecTuKanust W CEJICKIUs. 3apoKJIeHUE CeJIeKIMU M JoMmecTtukanuu. Yuenue H. U.
BasuioBa o LleHTpax mpoucxoXaeHusl U MHOT00Opasusi KyJlIbTYPHBIX pacTeHuid. Ponb cenexiuu B
CO3/IaHUU COPTOB PAcTeHUU U MOpPoA >KUBOTHBIX. CopT, Mopoja, MTaMM. 3aKOH TOMOJIOTHYECKUX
psAIOB B HaciencTBeHHOM u3meHunBoctH H. W. BaBuioBa, ero 3HaueHue AJig CEIEKIUOHHOM
paboTHLI.

MeToapl ceneKIMOHHOW paboThl. MICKycCTBEHHBIM OTOOp: MacCOBBIM M MHAMBHIYallbHBIN.
Otanbl KOMOWMHAIMOHHOW cenekiuu. Mcneitanne npousBoautTeneit mo moromMcTBy. OTOOp 1O
TEHOTHUITY C MOMOIIBIO0 OIEHKU (PEHOTHMA MOTOMCTBA U OTOOP MO T'€HOTHUITY C MOMOIIBI0 aHATN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeJlEeKIMOHHON paboThl. PanuanuoHHbll M
XUMHYCCKHA MyTareHe3 Kak WCTOYHMK MYyTalluid y KyJbTYpHBIX (OpPM  OpPraHH3MOB.
Hcnonb30BaHrne T€HOMHOTO pelakTUpPOBaHMs U MeTo/10B pexkomOuHaHTHBIX JIHK mist momyueHus
HCXOJIHOTO Marepuaa Juisl CENeKINH.

[Tonydyenne  monuriongoB. BryTpuBmmoBas  rubpuausamus.  bauskopoacTBeHHOE
CKpelllMBaHUe, I MHOpuANHT. HepoacTBeHHOE CKpelluBaHue, Win ayTOpuaAuHT. ['ereposuc u ero
npuunHbl. Vcnons3oBanue rereposuca B ceneknuu. OtmanénHas rubpuausanus. [Ipeomonenue
Oecruiousi MEXBUIOBBIX THOPUIOB. JlOCTHMXKEHUS CENEKIUMM PACTEHUW W JKUBOTHBIX. «3enénast
DpesonIoyuUsy.

CoxpaHeHHe M H3Y4YEHHE T'€HETUYECKUX PEeCypCOB KYJIbTYPHBIX PAaCTEHHUH M HX JHUKHX
ponuyeil uis co3JaHMsl HOBBIX COPTOB UM THOPHIIOB CENbCKOXO3SMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YNpaeleHue 2eHemudecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YEJIAX VIVUULEHUS CYUeCMBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM
yucie ¢ nNpuMeHeHuem COBPEeMEHHbIX MemoO08 HAYUHLIX UCCIe008aHULl, NEepedosblix uoell u
nepcneKmueHbIX MexHOL02U.

JdemMoHcTpanuu

IToptpersr: H. . BaBunos, 1. B. Muuypun, I'. /I. Kapneuenko, I1. II. JIykpsanenko, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabmuiel u cxembl: «LIeHTPBI TPOUCXOKACHUS U MHOTO00pasus KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMYECKHX pAIOB B HACIEACTBEHHOW HW3MEHUMBOCTH», «METONBI CEeneKIumn,
«Otnanénnas rudpuanzanusy, «MyTareHes3».

JlabopaTopHasi padora «l3ydeHue COpTOB KYyJIbTYpHBIX PACTEHHH M MOPOJ JOMAaIIHUX
KUBOTHBIX).

JlaGoparopHas padora «3ydyeHne METOA0B CENEKIIUN PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUI».

JIkcekypeust «OCHOBHBIE METOJIbI M JOCTHIKEHHS CENEeKIUM PAcTeHWH U KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOHCHBITATENBHBI y4acTOK, B TEIJIMYHOE
XO035IICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BuoTexHOJI0THSI U CHHTeTHYeCKasi 0M0JIOTHA



OOBEKTHI, HUCHONb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHBIE W TKAHEBBIC KYJIbTYpBHI,
MUKpPOOPTaHU3MbI, HMX XapaKTepUCTUKa. TpaJulMOHHAs OWMOTEXHOJOTHUS: XJieOOoIleUueHue,
MOJTyYeHHE KHCIOMOJIOYHBIX IMPOAYKTOB, BHHOJAEnHE. MukpoOuonornueckuii cunte3. OOBEKTHI
MUKpOOHOIOrnuecKux TexHojaoruii. [IponsBoacTBo Oenaka, aMUHOKMCIOT U BUTAMUHOB.

CozaHue  TEXHOJIOMM M MHCTPYMEHTOB  LIEJICHANIPABICHHOIO  M3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LIEJIBIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB, COJEPKAILUX HE
BCTpEYAIONIUecs B MPUPOe OMOCHHTETUYECKUE Ty TH.

Kinerounass wmnxkeHepus. MeToapl KyJdbTypbl KIETOK M TKaHEH pPACTEHHM M JKUBOTHBIX.
Kpunobanku. Comarmyeckas TuOpuam3amus W COMaTH4eCKuid sMOpuoreHe3. lcmosibp3oBaHue
ralyionJIoB B CEJIEKIUU pacTeHuu. [lomyuenue MmoHoKIOHANbHLIX aumumen. Hcnonvszoseanue
MOHOKIIOHANbHBIX U NOJIUKIOHANbHBLIX aHmumen 6 meouyune. VICKycCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKLIMS AMLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOJ TpaHCIIaHTAlUU sIep KIETOK.
Texunonocuu  0300po6reHUsl,  KYIbMUBUPOBAHUA U  MUKPOKIOHANLHO20 — DASMHONCEHUS.
CeNbCKOXO3AUCNEEHHBIX KYIbMYD.

XpoMOCOMHAasi ¥ TeHHass WMHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYHpPOBAHUE
pekomOuHanTHbIX JIHK. Cozodanue mpanceennvix opeanuzmos. JIOCTMKEHUST W TEPCIEKTHUBBI
XPOMOCOMHOW ¥ T€HHON MHXEHEPHH. DKOJIOTUYECKHE M STHUECKUE MPOOIIEMbl TEHHOW MH)KEHEPUH.

Menunuackue OuorexHosoruu. Iloctrenomuas nudposas menunmna. [I1P-aumarnocruka.
MeTa0onOMHBINM aHaJIW3, TEHOLEHTPUYECKUI aHAINU3 MIPOTEOMa YEJOBEKa JUIsl OLIEHKU COCTOSHUS
ero 3/10poBbi. Mcnonb3oBaHue CTBOJOBBIX KieToK. TapretHas Tepamusi paka. 3D-OuounxeHepus
i pa3paboTku (pyHIAaMEHTaIbHBIX OCHOB MEAMIMHCKUX TEXHOJIOTHH, CO3JaHHS KOMIUIEKCHBIX
TKaHEW COYeTAaHUEM TEXHOJIOTUH TPEXMEPHOro OMONMPUHTHHra M ckaddoiguHra Uisl perieHus
3a7a4 NEPCOHATM3UPOBAHHON MEULIMHBI.

Cozanue BEKTOPHBIX BakKIMH C IEJNbI0 OOecrneuyeHUus: KOMOMHMPOBAHHOW 3alllUTHl OT
Bo30yauteneii OPBU, ycTaHoBieHHE MOJEKYISIPHBIX MexaHH3MOB (yHkiuoHupoBanus PHK-
COJIEp>KaIlINX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YETIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuis! u cxeMsl: «Mcnonb3oBaHHEe MUKPOOPTaHU3MOB B IIPOMBIIIIEHHOM MTPOU3BOJICTBE,
«Knerounas nunxxeHepus», «I' eHHast UHKEHEPUS».

JlabopaTopnasi pa6ora «/3yyenne 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «lloayyeHne MOJTOYHOKHUCIBIX IPOAYKTOBY.

Jdkckypeusi «buoTexHONIOrMs — BakKHEHIIas MPOM3BOAUTENbHAs CHUJla COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMUYECKOE MPOU3BOICTBO).

11 KUIACC

Tema 1. 3apoxneHue u pa3BuTHe IBOJTIOIUOHHBIX MPEACTABIEHUN B OMOJI0TUMN

OpomonmonHas teopus Y. JlapBuna. [Ipeanoceiku BOZHUKHOBEHHUA JapBUHM3MA. JKU3Hb 1
Hay4Has aeareabHocTh Y. /lapBuHa.

JIBIOKyIIME CUITBI 3BOMIOLMK BUJIOB 10 Y. JlapBUHY (BBICOKAss HHTEHCUBHOCTb Pa3MHOXKEHUS
OpPraHM3MOB, HAaCJIEJICTBEHHas W3MEHUYMBOCTb, OOpbOa 3a CyIIECTBOBAaHHE, €CTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTeTndeckoir Teopuu 3Bomonuu (CTI). HelttpanbHas Teopusi 3BOJIOIUH.
CoBpeMeHHasl 3BOJIOLIMOHHAs OWOJIOTHs. 3HAUYEHUE HBOJIOLMOHHONW TEOpHUH B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoncTpauuu

[Toprpetsr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, O. XK. Cenr-Unep, K. Krosse, U.
Hapsun, C. C. Yerepuxos, 1. U. llImansrayzen, Ix. Xonzgeitn, J. K. benses.

Tabmumer u cxemsl: «Cucrema xuBoil npupoasl (mo K. Jlunuerw)», «JlecTHula >KUBBIX
cymectB (1o Jlamapky)», «Mexanusm (HopMUpOBaHHs MPUCIIOCOOICHUN y pacTeHUH U )KMBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «Haxogku Y. HapBuHay,
«Dopmbl 00prOBI 3a cymiecTBoBaHHEe», «Iloponsl ronydeit», «MHOroodpasue KyabTYpHBIX (GOpM
KamycTbl», «[lopombl AoMamHMX >KUBOTHBIX», «CxeMa o00pa3oBaHusi HOBBIX BUJOB (mo Y.
HapBuny)», «CxeMa COOTHOLIEHHS JBHWXYIIUX CHJI 3BOMIOUUNY», «OCHOBHBIE IIOJIOKEHUS
CUHTETUYECKOMN TEOpUU IBOJIIOLIUNY.

Tema 2. MukposBosonust 4 eé¢ pe3yabTaThl

[lonmynsimust kak djeMeHTapHas enuHuna HBoiolurd. COBpPEMEHHbBIE METO/Abl OILIEHKH



TEHETHYECKOT0 Pa3HOoO00pa3us U CTPYKTYphl MOMyJsaiuid. M3MeHenue reHooHAa MONyIsIUNA KaK
AJIEMEHTAPHOE HBOJIIOIIMOHHOE SIBJICHHE. 3aKOH TeHeThudeckoro pasHoBecus JDk. Xapau, B.
BaiinGepra.

DOneMeHTapHble  (AKTOpHl  (IBIOKYIIME CHJIBI) OBOJIONMHA. MYyTallMOHHBIA  TIPOIECC.
KomOunaTtuBHas n3MeHUnBOCTh. J[pelid) reHoB — ciryyaiiHble HEeHAPaBICHHbIE U3MEHEHUS 4acTOT
ajteneit B momyisanuax. D¢PdekT ocHoBatens. Iggexm Oymoviriounozo eopaviwka. CHudcenue
2eHemu4ecko2o pazHoodpaszus. npuduHel u cieocmeus. Ilpossnenue s¢ppexma Opeiigha 2enog 6
oonbuwux u  manvlx nonyaayuax. Murpamuu. M3onsuus  nomynsuui:  reorpaduyeckas
(mpocTpaHCTBeHHAs ), OMOJIOTHYecKast (PEPOTYKTUBHAS).

EctectBennblii 0TO00p — Hampasistonuii hakrop 3Boatonuu. GopMbl €CTECTBEHHOTO 0TOOpA:
IBIDKYIIUH, — cTaOwnm3upyroumii,  paspeiBatomuii  (au3pyntuBHbIA).  [lomoBoit  oTbop.
Bo3HUKHOBEHNE U 3BOJIOLUS COLIMATBLHOTO MTOBEACHUS )KUBOTHDIX.

[TprcnocoOIeHHOCTh OpPraHM3MOB Kak pe3yJlbTaT MHUKPOIBOJIONUH. BO3HUKHOBEHHE
pHUcnocoOIeHu y opranu3MoB. ApoMopdo3bl U uanoagantTanuu. [Ipumeps! nmpucnocoOIeHu y
OpraHu3MoB:  Mop¢osorudeckue,  (HU3MOIOTHYECKHE,  OHMOXMMHUYECKHE,  IOBEIACHYECKHE.
OTHOCUTENBHOCTH MPUCITIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurtepuum u CTpykTypa. BumooOpa3zoBanue Kak pe3yabTaT MHUKPO3BOJIOLUH.
WM3onsmuss — wimrodeBodt  gaktop BupooOpazoBanus. Ilyth u  cmocoOGbsl  BHI00Opa3oBaHUS:
ajutonaTpuieckoe  (reorpaduueckoe), CHUMIIATPUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monumnonau3anus, rudpuansanus). JmTuTeIbHOCTh SBOMIOIMOHHBIX TIPOIECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOIOTUIECKOTO pa3HO0Opa3usl.

Ponp  oBomronMOHHOM  Owonoruu B pa3pabOTKE HAYYHBIX METOJOB  COXPAHECHUS
O6unopazHooOpasus. MHKpPOIBONIONHMS M KOIBOJIOIMUS MApa3uTOB M HMX XO035€B. MeXaHH3MBbI
(dbopMUpOBaHUS YCTOMYMBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[Hoptpetsr: C. C. UerBepukos, J. Maiip.

Tabmuipl u cxembl: «MyTallMOHHAs U3MEHUMBOCTHY, «llonmynsluoHHas CTPyKTypa BUAa»,
«Cxema mposiBneHus: 3akoHa  Xapau—BaitHOepra»,  «/IBrkymine — CHJIBI  DBOJIOLUN,
«OKOJOTHYEeCKasi HW30JALMsA TONYJISIIUA ceBaHCKOM Qopenmn», «[eorpadudeckas WU30IAIUSL
JUCTBEHHUIIBI CUOUPCKOM M JIMCTBEHHHULBI NAaypckoi», «llomynsiuuoHHbIE BOJHBI YHCIEHHOCTU
XHITHUKOB M JKepTB», «CXxema JeWCTBUS €CTEeCTBEHHOro orOopa», «®Popmbl OOprOBI 32
CYIIECTBOBAHHE, «UHayCcTpHaNbHbII MEJTaHU3MY, «OKuBbie UCKOTIaeMbIey,
«[loxkpoBUTENbCTBEHHAs! OKpacka KHUBOTHbIX», «lIpenynpexnaromas oxpacka KHUBOTHBIX,
«Pu3nonoruueckue agantanun», «l[IpucnocoOieHHOCTs OpPraHu3MOB U €€ OTHOCUTEIbHOCTHY,
«Kpurepun Bupma», «Bugsl-gBoitHuku», «CTpykTypa Buga B npupone», «CrocoObl
BupooOpa3oBanus»,  «leorpapuueckoe  BUpoOOpa3oBaHME  TPEX  BHUJOB  JIAHABIILIEH,
«DKOJIOTUYECKOE BHU000pa3oBaHWe BUAOB CHHHI, «llomumionasl pactenuit», «KamycTtHo-
peneyHbI THOPUIY.

Ob6opynoBanue: repObapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, dyderna TTUIl U 3BEpe ¢
MpUMepaMu Pa3IUYHBIX TMPUCIOCOONICHUH, uYydera MTUIl W 3Beped pa3HBIX BHUAOB, Tepbapuu
pacTeHui OJIM3KUX BHUJIOB, 00PA30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlaGopaTopHas pa6oTa «BpIsgBlIeHIE H3MEHUYUBOCTH Yy 0COOEH OTHOTO BUAAY.

JlabopaTtopnasi padora «lIpucnocoOieHuss OpraHU3MOB U WX  OTHOCHUTEJIbHAs
1[e1eCO00Pa3HOCThY.

JlabopaTopHas padora «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpoasosonust 4 €€ pe3yJabTaThl

MeTtoapl u3yueHUs: Makpod3BOIrOIUH. [lameoHTonornuyeckre MeToAbl M3y4eHHs SBOJIOIUH.
ITepexoanbie GopMbl U GUIIOrEHETUYECKHE PSIJIbI OPTaHU3MOB.

buoreorpaduueckue Mmeroabl uzyueHus sBomonuu. CpaBHeHue (Gopbl U GpayHbl MaTEPUKOB
1 ocTpoBOB. buoreorpapuueckue obnactu 3emMan. BUIbl-3HIEMUKH U PETUKTHI.

OMOpPHUOIOTHYECKHE U CPAaBHUTEIBHO-MOP(HOIOTUYECKUE METOJbl H3YyUYEHHUS SBOJIIOIHH.
I'eHeTnyeckne MEXaHU3Mbl DBOJIOLUU OHTOIEHE3a M TIOSABJICHHUS 3BOJIOLMOHHBIX HOBILIECTB.
['oMosiornyHble U aHAJOTHYHBIE OpraHbl. PyluMMeHTapHblE OpraHbl M aTaBU3MbI. MOJEKYIsSpHO-
reHeTHYeCKue, OMOXUMUYECKHE U MaTeMaTHUYeCKUEe METOJIbl U3yUEHUs SBONIOUUU. ['OMOIOTHYHBIE
reHbl. COBpeMEHHbIE METO/Ibl TOCTPOEHUS (PHIIOT€HETUYECKUX JIePEBbEB.

XPpOMOCOMHBIE MYTallU{ U 3BOJIIOLMSI TEHOMOB.



OO6mue 3akoHOMEepHOCTH (TIpaBUiIa) IBOMONHH. [Ipunyun cmensl @hyHxyuii. HeoOpatuMocThb
SBOJIOLMHU. AanTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIFOLIMH.

JdemMoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. KoBanieBckuit, @. Mroiuiep, J. ['ekkenp.

Tabmuier 1 cxembl: «DUITOTEHETHYECKUIA PSIT JIOMIATN», «APXEONTEPUKC, «3BEpO3yObIe
amepb», «Crerouedanby, «Punnoputs», «CeMeHHbIE ManopoTHUKWY», «buoreorpaduueckue
30HbI 3emnu», «Jlpeiid koHTHHEHTOB», «PemukThl», «HadampHble CcTaguu SMOPHOHAIBHOTO
pa3BUTHUSL TO3BOHOYHBIX JKUBOTHBIX», «['OMOJOrMYHBIE U aHAJOTUYHBIE OPraHb», «PynUMEHTHD,
«ATaBU3MBIY, «XPOMOCOMHbIE HAaOOpBHI 4YEOBEKAa M IIMMIIaH3e», «lJ1aBHbIE HampaBICHUS
ABOITIOLIMNY, «O011IMe 3aKOHOMEPHOCTH 3BOIOIHI.

OO6opynoBanue: KOJJICKIMH, TepOapuy, MYSDKA HCKOMAEMBIX OCTaTKOB OPraHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, aHAJOTUYHBIX, PYJUMEHTAapHBIX OpPraHOB M AaTaBU3MOB, KOJUIEKLIHUU
HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunple TrUmoTe3bl MPOUCXOXKICHUS JKU3HM Ha 3emiie. AOHOTeHe3 W TMaHCIEpMHUsl.
JloHayuHble TPEACTABICHUS O 3apOXKICHUM >KU3HM (KpeauuoHu3M). ['Mmore3a MOCTOSHHOTO
caMo3apo’KJIeHUs KU3HU U €€ onpoBepkeHue onbitamu ®. Penu, JI. Cnamnanuanu, JI. IMactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHS.

OcHoBHbIE 3Tamnbl HeopraHudeckou 3poitonuu. Ilnanerapnast (reosoruyeckasl) BOJIIOLMSL.
Xumuueckasi 3BOIoLUsA. AOMOTeHHBIN CUHTE3 OPraHMYeCKHUX BEIIeCTB U3 HeopraHuyeckux. OmbIT
C. Munnepa u I'. FOpu. O6pazoBanue nonumepoB u3 MoHomepoB. KoarepBarnas rumnoresza A. U.
OmnapuHa, runote3a neppuuHoro OynboHa Jx. XomjaeliHa, reHerudeckas rumote3a I'. Mémnepa.
Pubo3umer (T. Yek) u rumoresa «mupa PHK» V. T'mnbepra. dopmmpoBanue meMOpaH u
BO3HUKHOBEHHE MTPOTOKJIETKH.

Uctopuss 3emsin u  Meroabl €€ u3ydeHus. LVckomaemble OpraHMYecKUE OCTATKH.
I'eoxpoHonmoruss u e€ wmeroasl. OrTHocuTenbHass U aOCONIIOTHAE  T€OXPOHOJOTHS.
['eoxpoHosornueckast Kasa: 30Hbl, 3pbl, IEPUOJIbL, FTOXH.

HavanbHple 3Tambl opraHuyeckoid 3Bosouuu. llosiBaeHHME U 3BONIIOIUS MEPBBIX KIETOK.
OBomonusi MeTabonmu3zMa. Bo3HHKHOBeHHE TepBBIX dKocucTeM. COBpeMEHHBIE MHUKPOOHBIC
OMOTUIEHKH KaK aHAJIOT MepBbIX Ha 3emiie coobiecTB. CTpoMaTonuTsl. [IpokapuoThI U SyKapUOTHI.

[Ipoucxoxaenue sykapuor (cUMOMOTeHe3). OBOJIIOLIMOHHOE IPOUCXO0XKIEHUE BHUPYCOB.
IIponcxoxaeHne  MHOTOKJIETOYHBIX ~ OpPraHM3MOB.  BO3HUKHOBEHHME  OCHOBHBIX  IpYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Talbl YBOJIOLUY BhICHIMX pacTeHuil. OcHOBHBIE apoMOop(o3bl pacTeHH. Brixox
pacTteHuid Ha cymy. [losiBIeHHWEe CHOpPOBBIX pacTeHUW M 3aBoeBaHHE UMHU cymiu. CeMeHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tambl HBOJIOLMU KMBOTHOTO Mupa. OcHOBHbIE apoMOp(O3bl KUBOTHBIX.
Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX THUIOB. IlepBble XOpaoBbIe
*KUBOTHBIC. JKU3HB B BOjie. DBOJIONMS MO3BOHOUYHBIX. [Iponcxoknenue ambuOuil ¥ penTHIIHA.
[Tpoucxoxaenue wmiekonurtaromux W nrul. [IpuHoun ximoyeBoro apomopgosza. OcBoeHue
0€cr103BOHOYHBIMH U TO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3eMile IO 3paM U MEpUOJAM: apXel, MPOTEpPO30H, NaNe030i, ME3030H,
KaifHo301. OO11ast XapakTepucTUKa KJIMMaTa U reojlorndeckux rnpoueccoB. [losBneHne u paciseT
XapaKTepHBIX OPraHU3MOB. YTIJIeoOpa3oBaHUE: €ro YyCJIOBHUS M BIMSHUE Ha Ta30BBIH COCTaB
aTMocCdepBhl.

MaccoBble BBIMMpPAHUSI — JKOJOTMYECKHE KPHU3UCHl Mpouuioro. IlpuumHel U cinenctsus
MaccoBbIX BbIMHUpaHHil. CoOBpeMEHHBIH HKOJIOrMYecKUid Kpusuc, ero ocobenHoctu. I[IpoGrema
COXpaHeHMs OMOopa3HooOpa3us Ha 3emIle.

CoBpemeHHas cucrteMa OpraHuueckoro mupa. [IpuHIMNIBI KiIacCU(pUKAUU OpPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Hoptpersr: ®@. Pequ, JI. Cnannanuanu, JI. Ilactep, . . Meunukos, A. U. Onapun, JIx.
Xonneiin, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmumer u cxembl: «Cxema ombita @. Penn», «Cxema ombita JI. IlacTepa mo u3ydeHUIo
camo3apokJeHus: Ku3Hu», «Cxema ombita C. Mwumnepa, I'. FOpu», «3rtanmel HeopraHuyeckoit
sBosolMM», «l'eoxpoHosornyeckas mkana», «HauanbHble STambl OPraHUYECKOW DSBOJIOLUN,



«Cxema 00pa3oBaHHUsl HYKAPHOT MyTEM cuMOHOTeHe3a», «Cucrema KuBOM Mpuposl», «CTpoeHne
BUpyca», «Apomopdo3sl  pacteHui», «PuHMOPUTHY, «OMHOKJIETOYHBIE  BOJOPOCITN,
«MHOrokaeToYHbIe Bogopocany, «Mxu», «[lanopoTHuku», «I'onoceMeHHble pacTeHus», «OpraHbl
IBETKOBBIX pacTeHui», «CxemMa pa3BUTHS JKUBOTHOTO MHPA», «APOMOP(O3bl KUBOTHBIXY,
«IIpocreitmey, «Kumeunononoctueie», «llimockue uyepBu», «UneHnucronoruey, «PoiObI»,
«3eMHOBOAHBIEY, «lIpecMmbikarommecsy, «lItunpl», «Mraekonuraromue», «Pa3BuTue XU3HH B
apXeucKou spe», «Pa3BUTHE KU3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B IAJICO30MCKOU
ape», «Pa3BuTue KU3HU B ME3030HMCKON 3pe», «Pa3BuTHE >KU3HM B KaWHO3Z0MCKOH Hpey,
«CoBpeMeHHas CCTeMa OPraHUYECKOT0 MUPay.

O6opynoBanue: repdbapuu pacTeHUN pa3IUYHbIX OTIENIOB, KOJUIEKIIMM HACEKOMBIX, BJIaYKHbIE
IpenapaTbl KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIUH MIJIOKOXHX, CKEJIEThl MO3BOHOYHBIX
YKUBOTHBIX, Yydena NTHUL] U 3Bepei, KOJUIEKIMU OKaMEHEJIOCTEH, MOJE3HbIX UCKONAEMBbIX, MYJISIKH
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryaabHas JadopatopHasi padora «MoaenupoBanue onbIiToB Musuiepa—tOpu 1o
M3YyYEHHUIO Aa0MOTeHHOTO CHHTE3a OpPraHUYeCKUX COSAMHEHHUI B IEPBUYHOM aTtmMochepe».

JlaGoparopnass pabora «l3ydyeHHMe U OINHMCAHME MCKOMAEMbIX OCTAaTKOB JPEBHUX
OpPraHHU3MOBY.

IIpakTuyeckasi padora «l3yueHne ocCOOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTACIIOBY.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEN CTPOEHNUS TO3BOHOYHBIX )KMBOTHBIX».

Tema 5. IIpoucxoxaeHne 4eJI0BEKAa — AaHTPOIOTeHe3

Pa3nens! u 3agaun aHTponoaoruu. Meroibl aHTPOIIOJIOTUH.

CraHOBJIEHHE TIPEICTAaBICHUM O MPOUCXOXKACHHM 4YelOoBeKa. PelnruosHeie BO33peHUS.
CoBpeMeHHbIE HAYy4YHbIE TEOPUH.

CxoAcTBO uenoBeKa ¢ )KUBOTHBIMU. CUCTEMAaTUUYECKOE MOJIOKEHUE yenoBeKka. CBUIETENbCTBA
CXOJICTBA YEJIOBEKa C JKMBOTHBIMHU: CPAaBHUTEIHbHO-MOP(HOIOTHYECKHE, HSMOPHOIOTHYECKHE,
¢busnonoro-6uoxuMuUecKre, nopeaeHueckue. OTIuYms YeloBeKa OT )KUBOTHBIX. [IpsMoxoxkieHue
U KOMIUIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra M BTOPOl CUTHAJIBHOU
CUCTEMBI.

JBmkymue cuibl ((hakTophl) aHTPOTIOreHe3a: OMOJIOTHYECKUe, colraibHble. COOTHOIIEHNE
OMOJIOTMYECKHUX U COIUAIBHBIX (DaKTOPOB B aHTPOIOTEHE3E.

OcHoBHbIE cTaAuM aHTpornoreHe3a. PaHHHEe yernoBeKOOOpa3Hble 00€3bsiHBI (IIPOKOHCYIIBI) U
paHHUE TOHTUABI — OOIIME NMPEAKH YeIOBEKOOOpPa3HbIX 00€3bsiH U JrojieH. ABCTPATONUTEKH —
JBYHOTHE NpPEIKH JIIOoAeH. UernoBeK yMelnbld, NepBbIe HW3IOTOBIEHUA OpyaAuil Tpyna. Yenosek
MPSIMOXOJIAIINI M TEpBbIM BBIXON JroACH 3a mpeaensl Adpuku. UenoBek reinenbOeprekuii —
o0 MpeoK HEeaHJIePTaIbCKOTO YeJIOBEKa M YeJIOBEeKa pasyMHOro. YenoBek HeaHJepTalbCKUI
KaK BHJ JIOACH XOJIOAHOrO KJIMMara. YeaoBEeK pPa3yMHBI COBPEMEHHOIO THIA, IEHUCOBCKUI
YeJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenamu Adpuku. [laneoreneTrka 1 najaeoreHoOMuKa.

DOBOJIIOLIMS COBPEMEHHOTO uesioBeka. EcTecTBeHHBI OTOOp B MOMYNALUAX YEJIOBEKa.
MyrtaunoHHslil npouecc U nonuMop@usM. [lomynsiioHHBIE BOJHBL, Ipeid TeHOB, MUTpanus U
«3¢deKT OCHOBATEINS» B MOMYNALUAX COBPEMEHHOIO YeJIOBEKa.

Yenoseueckue packl. [lonstue o pace. bonbiine pacel: eBpomneougHas (eBpasuiickas),
aBCTpaJlo-HerpouIHas (3KBaTOpHajIbHAas), MOHTOJIONTHAs (a3uaTCKO-aMepuKaHcKas). Bpems u mytu
paccerneHusl 4einoBeKa 10 IulaHere. ENMHCTBO yenoBeueckux pac. Haydnas HecoCTOATENBHOCTH
pacusma. IlprucnocoOiaeHHOCTh YenoBEeKa K pa3HbIM YCIOBHSAM OKpYyXKawomeil cpenbl. BnusiHue
reorpaduyeckoil cpesbl 1 peiida reHoB Ha MOP(OIOrHI0 U PU3NOJIOTHIO YETIOBEKA.

MeXIuCUUIUIMHApHbIE  MeToAbl B (usuueckoid  (OMOIOTMYECKOM)  aHTPOIMOJIOTHUH.
DBOJIOIMOHHAS AHTPOIIOJIOTHS M TAJIEOAHTPOIIOJIOT S YeJIOBEUECKUX MOMysiuil. buoconuanbHbie
HCCIIEIOBAaHMsSI IPUPOJIBI YesloBeka. MccnenoBanne KO3BOMIOIUN OHOIOTHYECKOTO M COLIMAIbHOTO B
YEIJIOBEKE.

JdemMoHcTpanuu

[Toprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuuer u  cxembl: «MeToAbl  aHTpOHOJOruM», «[OJOBHOW MO3I  YeJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHB), «CKeleT dYelloBeKa M CKeJIeT IMUMIaH3e», «PyaumeHTs u
aTaBU3Mbl», «JBIDKyIIME CHJIBI  aHTPOIIOTE€HE3a», «OBOJIIOLIMOHHOE JPEBO  YEJIOBEKAY,
«ABcTparmonurex», «YemoBek yMmenbli», «YelnoBek NpAMOXOASUINi», «J[€HHUCOBCKHII YEI0BEK»
«Heanpepransups», «KpomanboHLb», «lIpenku yenoBekay, «ITarbl BOIOIUH YETI0BEKay, «Pachl



YEJI0OBEKAY.

O6opynoBanue: MyJSDKM OKaMEHENOCTed, MpeIMETOB MaTepuaibHOW KYyJIbTYphl MPEAKOB
4enoBeKa, penpoaykiuu (dororpadun) KapTHH ¢ MEPOIOTUICCKUMHI U OMOIEHCKUMU CIOKETaMH
MIPOMCXOXKACHUS YeloBeKa, (oTorpaguu HaXOJOK MCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJeT
4eJl0oBEKa, MOJEIb Yepera ueloBeKa M depena IIMMIAaH3€, MOJEIb KHCTH YelIOBEKa U KHCTU
LIMMIIaH3€, MOJEIH TOpca MPEIKOB YEI0BEKa.

JlabopaTopnasi padora «/3yueHue ocoOEHHOCTEN CTPOEHHUS CKEJIETa YEI0BEKa, CBA3aHHBIX
C IPSIMOX0KICHHEM.

IIpakTnyeckas padora «/3yuyeHue 3K0JOTMYECKUX aJalTallUN YETOBEKa».

Tema 6. IK0y10TUsl — HAYKA 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HAJOPraHU3MEeHHBIX
CHCTEM C OKPYXKawIuei cpenoi

3apoxaeHue U pa3BUTHE dKoJioTuH B Tpyaax A. ['ymOGonbara, K. @. Pynse, H. A. CeBepriosa,
3. I'exkens, A. Tencnu, B. H. Cykauésa. Paznensl u 3agaun skoioruu. CBsi3b 3KOJOTUU C APYTUMU
HayKaMH.

Mertoabl skonorun. lloneBbie HaOmOnEHHUS. DKCHEPUMEHTHI B SKOJIOTUU: MPHUPOJHBIE U
naboparopHble. MozenupoBaHue B SKOJOTHH. MOHUTOPHHI OKpYXaroulel cpeabl: JOKalbHBIMH,
pPEruoHANIbHBIN U TJI00AJIbHBIN.

3Ha4YeHHE SKOJOTMYECKUX 3HAHUM [Js 4YeJloBEeKa. DKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBAa CBsI3ed 4YeyoBedecTBa € HpuUpoao. DPOpMHpPOBAHHE HKOJOTMYECKOM KYJIBTYPHl U
9KOJIOTMYECKON IPAMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Moptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumpr 1 cxemsl: «Paznensl sxonorumn», «MeToasl 3Kojorum», «Cxema MOHUTOpPUHTA
OKpY>Karollen Cpesibl».

JlaGopaTopHas padora «/3ydyeHne METOJ0B IKOJIOTHYECKUX HUCCIIEIOBAHUI.

Tema 7. Opranusmsl u cpeia 00UTAHUSA

Dkosorudeckre pakTopbl U 3aKOHOMEPHOCTH UX JehcTBUS. Knaccudukaius 3K0I0rHuecKux
(dakTopoB: abuoTHYeCKUe, OWOTHUYECKHe, aHTpomoreHHble. OOIME 3aKOHOMEPHOCTH JICHCTBUS
skonornueckux (axrtopos. IIpaBmio munumyma (K. Hlnpenrens, FO. JIubux). TomepaHTHOCTD.
OBpUOHOHTHBIE U CTECHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue ¢aktopsl. CBeT Kak 3kojoruyeckuit gaxrop. [leiicTBue pa3HBIX Y4acTKOB
COJTHEYHOT'O CIIEKTpa Ha OpPraHu3Mbl. ODKOJOTMYECKHE TpYMIbl PACTEHUH M KUBOTHBIX I10
OTHOILIEHHUIO K cBeTy. CUrHanbpHas poiib cBera. DoTonepruoausM.

Temnepatypa kak »sKosornueckuil Qaxrtop. JlelicTBue Temmeparypbl Ha OpraHU3MBI.
IToiKnI0TEPMHBIE U TOMOMOTEPMHBIE OPraHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak skonoruueckuid Qaxrtop. Ilpucrnocobnenus pacteHuidl K NOAAEPKAHUIO
BojiHOTrO OanaHca. Knaccudukanus pacteHuii mo oTHOIIEHUIO K Bojie. [Ipucnoco6ieHus sKMBOTHBIX
K U3MEHEHHIO BOJHOTO PEXXUMA.

Cpenpl oOuTaHMS OPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAsA, IOYBEHHas, TIIyOMHHAas
MO/NOYBEHHAs, BHYTpUOpraHu3MeHHas. @OU3UKO-XMMUYECKHE OCOOEHHOCTH Ccpel OOUTaHUA
opranu3MoB. [Ipucnoco0i1eHns opraHu3MoB K KU3HHU B pa3HbIX Cpeaax.

buonoruueckue purmbl. BHemHne u BHyTpeHHHE pUTMbl. CyTOUHBIE U TOJUYHBIE PUTMBI.
ITprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN KU3HH.

XKuznennoie Qopmbl opranu3moB. Ilonstue o xusHeHHoW ¢opme. JKusHEeHHBIE (OPMBI
pacTeHMii: J1epeBbs, KyCTapHUKH, KYCTApDHUYKH, MHOTOJIETHHUE TpaBbl, OJHOJETHHE TPaBBHI.
XKuznennble HOPMBI KUBOTHBIX: THIPOOMOHTHI, T€OOUOHTHI, a3pOOHMOHTHL. OCOOEHHOCTH CTPOEHUS
1 o0pasa KU3HH.

buotnueckue daktopsl. Buapsl OMOTHYECKHUX B3aMMOICUCTBHI: KOHKYPEHITUS, XUIITHUIECTBO,
cuMOuo3 u ero ¢opmsl. [lapasutusm, Koomnepanus, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckue B3ammopaeicTBus (Tommueckue, popudeckue, Gadpuueckue).
3HayeHne OMOTHYECKHUX B3aMMOJEHCTBHM JJI CYLIECTBOBAHUS OPraHHU3MOB B Cpejie OOMTaHHS.
[TpyHIMI KOHKYPEHTHOTO UCKIIOYEHHUS.

JdemoHcTpanuu

Tabmuubl 1 cxembl: «IOKoNoru4YecKkrne (GakTopbl», «CBETOBOH CIEKTP», «IKOJIOTHUYECKUE
IpyNnbl )KUBOTHBIX IO OTHOLIEHWIO K CBETY», «TEIIOKpOBHBIE >KMBOTHBIE», «XOJIOJIHOKPOBHBIE



KUBOTHBIEY», «DU3NOIOTHUYECKUE aNanTalliil J>KUBOTHBIX», «Cpempl OOUTaHHS OpPTraHU3MOBY,
«buonornueckre putmbl», «OKuzHeHHble QopMBbI pacTeHUiD», «Ku3HeHHbIEe (OPMBI KUBOTHBIX),
«IKOocUCTEMa IIMPOKOIMCTBEHHOTO Jecay, «JKOocHUcTeMa XBOMHOro seca», «llemum nutanusy,
«XwumnangectBoy, «Ilapazutuszmy», «Konkypenuus», «CuMonosy», «KommeHcanm3my.

O6opynoBanme: repbapuu pacTeHUH W KHUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
pPa3IMYHBIX  JKOJIOTMYECKHX  (haKTOpOB, repOapu  CBETOJNIOOMBBIX, TEHEIIOOWBBIX U
TEHEBBIHOCJIMBBIX PACTEHUM, CBETONIOOMBBIC, TEHEITIOOMBBIE W TEHEBBIHOCIMBBIC KOMHATHBIC
pacteHus, repOapuy U KOJUIEKI[UHM TETUIOOOUBBIX, 3MMOCTOMKHX, MOPO30YCTOMYUBBIX PACTCHUIA,
gydera NOTHII M 3Bepei, repOapuu pacTeHHil, OTHOCAIMXCS K Turpoduram, Kcepoputam,
Me30(¢uTaM, KOMHATHbIE PACTEHUS! JAHHBIX TPYII, KOJJICKIUU KUBOTHBIX, OOUTAIOIIUX B Pa3HbIX
cpenax, repOapuM H  KOJUIGKIIMM PACTEHWH W IKUBOTHBIX, OONAJAOIMIUX  YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSM YCJIOBHM KM3HU, TepOapuul U KOJUICKIIUH PacTEHUN
Y KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (POPM, KOJUICKIIUH KMBOTHBIX, YYaCTBYIOIIUX B Pa3IHYHBIX
OMOTHUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopHasi pa6oTa «BbIsSBICHIE IPUCTIOCOOICHUI OPraHU3MOB K BIUSHUIO CBETA.

JlabopaTopHasi pabora «BbIsBICHHE TPUCIOCOOJICHUN OPraHU3MOB K  BIIMSHUIO
TEMIIEPATYpPbI».

JlaGopaTopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH pACTCHMH U3 Pa3HBIX MECT
oOUTaHUS.

Tema 8. Jko/10rusi BUAOB M NOMYJIANMA

DKOJIOTHYECKUE XapaKTePUCTUKHU momnyusiuu. [lomynsmuss xkak OWONOrHYecKas cucTema.
Ponp HeomHopomHOCTH cpenbl, (U3HUECKUX OapbepoB U OCOOCHHOCTEH OHONOTMU BHAOB B
(hOpMUPOBAHUH MPOCTPAHCTBCHHON CTPYKTYphI MOMyJsiuid. OCHOBHBIC TOKA3aTENIN IOMYIISIIHN:
YUCJIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U MOJIOBAsA CTPYKTYpPa, POKIAEMOCTh, IIPUPOCT, TEMII pOCTAa,
CMEPTHOCTb, MUTPAITHSI.

DKkoJsiornyeckass CTpykTypa nomyiasuuu. OIlLleHKa 4YUCIEHHOCTH nomyisuuu. JluHamuka
nonyyssnuu M e€ peryisinus. buotnueckuil moTeHnuMan nomnyisiauu. MojaenupoBaHue AMHAMUKH
nonymsiuuu. KpuBbsle pocra uMciieHHOCTH nonmyisiuuud. KpuBble BbDKHMBaHUA. Perynsuus
YUCIICHHOCTH TMONYJSIUA: poib (AKTOPOB, 3aBHUCSIIAX M HE 3aBHCAINMX OT IUIOTHOCTH.
DKkojoruueckue crpareru BuaoB (I- u K-ctparerun).

[lonsatne 00 »oKoJOrMYECKOW HUIIe BHAa. MecrooOuTanne. MHOTOMEpHas MO
skosiornyeckor Humm Jx.M. Xarumncona. Pazmepsl skonornueckod Huiuu. [loreHuunanbHas u
peann30BaHHAs] HUIIIU.

Bun kak cucrema nomynsuuid. Apeansl BHAOB. Buabl M HMX JKM3HEHHBIE CTpATErvu.
DKOJIOTHYECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTHU MOBEJECHUS U MUTPALINl )KMBOTHBIX. bruosiornueckue NHBa3uM 4yKepoaHbIX
BH/JIOB.

JdemoncTpanuu

[Toprper: Ix. Y. XatunHCOH.

Tabnuiel 1 cxeMbl: «JKOJOTHYECKHE XapaKTePUCTUKH Momynsuun», «lIpocTpancTBeHHas
CTpyKTypa monyusnuny, «Bo3pactHpie mnupamuabl nonyasmnuny», «CKOpPOCTb — 3aceieHus
MOBEPXHOCTU 3€MJIM pa3JIMYHBIMU oOpraHuzmMamuy, «Mogenb skonorudeckoil Humm Jx. U.
XaTYnHCOHAY.

Ob6opynoBanue: repOapuu pacTeHUN, KOJIJIEKIIUU KUBOTHBIX.

JlabopaTopnas padora «[IpucnocoOneHust ceMsH paCTEHUI K pacCEeIEHUIO».

Tema 9. Jkos0rus co00mEeCTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buonieHo3 u ero crpykrypa. CBs3M MEXIy OpraHu3MamMu B
ouoreHose.

Dkocucrtema kak oTkpbitas cuctema (A. Jlx. Tencnn). @yHkmoHanbHbele OJI0KH OPraHU3MOB
B 9KOCHCTEME: MIPOYLIEHTHI, KOHCYMEHTHI, peyleHThl. Tpoduueckue ypoBau. Tpoduueckue memnu
u cetu. AGnorndeckue 610ku dkocucteM. [1ouBbI U Wbl B dKOcHcTeMax. KpyroBopoT BeecTB u
MMOTOK PHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeld dKOCHCTeMBbl. bromacca u mpoaykius. DKOJOTHYSCKUE TUPAMUIbI
qriceln, OMOMacChl M SHEPTHUU.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HamnpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccud. [lepBUYHBIE M BTOPUYHBIE CYKIECCHH U HX



OPUYUHBL.  AHTPOIIOTEHHBIE  BO3JEHCTBHS Ha  cykneccuu. KimmakcHoe — cooOmiecTBo.
buopasnoobpasue u noaHoTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

IIpupoaHblE DKOCUCTEMBI. JKOCUCmeMbl 03€p U peK. IKOCUCmeMbl MOpeli U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, Ny CmbvlHb.

AHTpOIIOT€HHBIE ~ 3KOCHCTEMBI.  Arposkocuctema. ArpoueHo3. Pazmuumsa — Mexay
AHTPOMNOTEHHBIMU U MPUPOAHBIMU IKOCHCTEMAMHU.

VYp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. l'opojnckas ¢uiopa u ¢ayHa.
CuHanTponu3anus ropojickoit ¢aynsl. buonoruueckoe u Xo3siiCTBEHHOE 3HAUEHUE arpOIKOCUCTEM
1 ypOO3KOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHI OPraHU3MOB B 3KOCHCTEMAaX.
Ponv kackaonoeo sgppexma u 6udos-30uguxamopos (Kiouesvix 6ud08) 6 HYHKYUOHUPOBAHUU
akocucmem. llepeHOC PHEPrUM U BEUIECTB MEXKAY CMEXKHBIMH SKOCHCTEMaMH. Y CTONYHUBOCTh
OpPTraHU3MOB, MOMYJISIUI U IKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JCHCTBUI.

Mexanuzmvl  6030eticmeus  3aepsA3HEeHUli  pasHblX ~ MUno8 Ha  CYOOP2aHU3ZMEHHOM,
OP2aHUBMEHHOM, — NONYIAYUOHHOM U  IKOCUCEMHOM  YPOBHAX, OCHOBbl  IKOAOSUUECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 6030eticmaus. MeToA0JI0rusl MOHUTOPHHIAa €CTECTBEHHBIX H
AHTPOIOTEHHBIX AIKOCUCTEM.

JdemoHcTpaumuu

[Toprper: A. JIx. Tencau.

Tabmumpr 1 cxembl: «CTpyKTypa OUOIIEHO32a», «IKOCHUCTEMA HIMPOKOIMCTBEHHOTO JIeCa,
«JKocucTeMa XBOWHOTO Jeca», «DyHKIMOHAIbHBIE TPYNIBI OPraHU3MOB B OJKOCHCTEMEY,
«KpyroBopor BemectB B 9kocucteme», «llemm mnuraHus (macTtOuIHAs, JETPUTHAs)»,
«IKOJOTHYECKas MUPAMHUIA YUCET», «IKOJOTHUYEcKas mupamuga OMOMacCh», «IKOJIOTHYecKas
nupamua suepruny», «O0pa3zoBanue O6onoray, «llepBuuHas cykueccus», «BoccraHoBieHue yeca
mocye moxkapa», «JKocucTeMa o3epay, «ArporneHosy», «KpyroBopor BemiecTB U MOTOK YHEPTHU B
arpouieHozey, «IIpuMepsl ypOOIKOCUCTEM.

ObopynoBanue: repbapuu pacTeHU, KOJUICKIIMM HACEKOMBIX, uydyesja ITHUIl U 3BEpew,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTEHUMN, aKBAPUYM KaK MOJENb SKOCUCTEMBI.

IpakTuyeckas padora «/3ydenne u onrcanue ypOoIKOCHCTEMBI».

JlaGopaTopuasi pa6ora «/I3ydyeHue pazHOOOpas3usi MEIKHX IMMOYBEHHBIX UYICHHCTOHOTHX B
Pa3HBIX SKOCHCTEMAX ).

JKCKYypeust «OKCKypcUsl B THINHWYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHHMK, Ha
CYXOJIOJIbHBIN UM TOMMEHHBIN JIYT, 03€p0, O0I0TO)».

JKCKYpeus «KCKYpCHs B arpodKOCUCTEMY (Ha MOJIe WM B TEINIMYHOE X03SHCTBO)».

Tema 10. Buocdepa — rinodanbHast IkocucTeMa

buocdepa — olmeranerapHas o6onouka 3emild, TJe CYIIECTBYET MJIHM CYIIEeCTBOBAaja
Ku3Hb. PazButhe npenacraBienuil o ouochepe B Tpynax J. 3rocca. Yuenue B. . Bepnaackoro o
6uocdepe. Obmactu 6uocdeps! u e€ cocras. Kupoe BemiecTBo Onochepsl 1 €ro GyHKIUH.

3akoHOMEPHOCTH cymiecTBoBaHusl Ouochepbl. OcobeHHOCTH OMochepsl Kak TII0OATbHON
skocucTembl.  JluHamuyeckoe paBHoBecue B Oumocepe. KpyroBopoTel  Bemiects U
OMoreoXuMHUEcKHne HUKIbI (Yriieposa, a3ota). PUTMHUUHOCTD siBIIeHUH B Ouocdepe.

3oHanbHOCTh OHocdepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHJIpA, XBOHHBIE
Jeca, CMEIIaHHBIE W IMUPOKOJIMCTBEHHBIC JieCa, CTENH, CABAHHBI, ITYCTBHIHH, TPOIMYECKHE Jieca,
BBICOKOTOPBs. Kiumar, pacTuTenbHbIN U >KUBOTHBIA MUP OMOMOB CYIITH.

CtpykTypa U (QYHKIIUS KUBBIX CHUCTEM, OIIEHKA X PECYpPCHOTO MOTEHIMAIa U OMOCHEPHBIX
GyHKIHH.

JdemoHcTpanuu

IToptpetsl: B. 1. Bepnanckuii, 3. 3rocc.

Tabmuubr u cxemsl: «leocdepsr 3emnn», «KpyroBopor azora B mpupoae», «Kpyrosopor
yriepoaa B mpupoae», «Kpyrosopor kuciopoaa B npupojne», «KpyroBopoT BoIbl B MPHPOJIE,
«OcHoBHBIE OMOMBI cymny, «Kmumartudeckue nosica 3emmmy, «TyHnpay, «Tairay, «CMmemniaHHbIN
necy, «lllupokonucTBeHHBIN Jec», «Crenby, «CaBanHay, «[lycTeiHsy, «Tponudeckuil nec.

ObopynoBanue: repoapun paCTEHUN Pa3HbIX OMOMOB, KOJUIEKITUH JKHBOTHBIX.

Tema 11. YestoBek M OKpyxkaomias cpeaa

DKOJIOTHYECKUE KPU3HCH U UX MPUUMHBI. Bo3nelicTBre uenoBeka Ha 6uocdepy. 3arps3HeHune
BO3AYIIHOM cpeabl. OxpaHa Bo3jayxa. 3arps3HeHue BOAHOM cpeabl. OXpaHa BOIHBIX PECYpCOB.



Pa3pymenue nouBel. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHHe KiInMaTa.

AHTPOIOr€HHOE BO3JCHCTBUE HA PACTUTENIBHBIN U 5KUBOTHBIA MUP. OXpaHa pacTUTEIBHOTO U
KUBOTHOTO MUpa. OCHOBHBIE MPUHITUIIBI OXpaHbl MpupoIbl. KpacHsie kauru. Ocobo oxpaHsembie
npupoaasie Tepputopun (OOIIT). boTanHn4eckne caabl U 300JI0THIECKUEC TTAPKHU.

OCHOBHBIE TPUHIUIIBI YCTOWYMBOTO PA3BUTHUS YEIOBEYECTBA M MPUPOABI. ParmoHampHOE
MPUPOJONOIB30BaHUE M  COXpaHEHHWE OHMOJOorHuueckoro pasHoooOpaszus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX IKOJIOTHYECKHX KPU3UCcoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HUCa H
€ro BEpOSITHBIE MOCIIEACTBUSI.

Pa3BuTHEe METOIOB MOHUTOPUHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX MporieccoB. Cucmemmuble
uccredosanusi nepexooa K pecypcocbepezaiowell U  KOHKYPEHMOCHOCOOHOU  dHepeemuxe.
Buonoeuueckoe pasnoobpasue u o6uopecypcvl. Hayuonanvhvie ungopmayuonuvie cucmemul,
obecneyusarowue 00Cmyn K UHopmayuu no COCMOoAHUIO OMOEIbHbIX 8U008 U IKocucmem. OcHosbl
IKOpeadbunumayuy dKocucmem u cnoco6os 060pvbvl ¢ OuonogpedcoeHusmu. Pexoncmpyrkyus
MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemMoHcTpanuu

Tabnuis! U cxembl: «3arps3HeHne atMocQepbly, «3arps3HeHue ruapocdepol», «3arps3HeHne
nouBb», «llapHukoBEIT 3PdexT», «Ocob0 oxpaHseMble MNPUPOAHBIE TEPPUTOPHUM», «Moaenu
YIPABISEMOT0 MUPay.

Oo6opynoBanue: Gororpaduu OXpaHSIEMBIX PacTeHUH W KUBOTHBIX KpacHol kauru Poccuiickoii
®enepanun, KpacHoi KHUTH perroHa.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBAaHUSA K peE3ylbTaTaM OCBOEHHUS OOYYarOIUMHCS
IIPOrpaMM CpeHEro o0IIero 00pa3oBaHus: JMUHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE.

B cTpykType JIHYHOCTHBIX pE3yJbTaTOB OCBOCHMS IMPOrpaMMbl MO OHOJOTMM BBIIACICHbI
CJIEIYIOIME COCTABJISIONINE: OCO3HAHNE 00YUYAIOIIUMHUCS POCCUNUCKON TPAXKIAHCKONW UIEHTUYHOCTH
— FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEIBHOCTU U CAMOONPENEIICHUIO, Haauyue Momusayuy K
0o0yueHUI0 OUOJIOTHH, YeleHanpasienHoe pa3gumuye BHYTPEHHUX YOEKIACHUH JIMUYHOCTH Ha OCHOBE
KJTIOYEBBIX LIEHHOCTEH U MCTOPUYECKUX TPAAULIUI pa3BUTHUS OMOIOTHYECKOT0 3HAHUS, 20MOBHOCHb
u cnocobonocms 00y4arOIIMXCS PYKOBOJICTBOBAaTbCS B CBOEH J1€ATENBHOCTH IIEHHOCTHO-
CMBICIIOBBIMH YCTAaHOBKAMH, TPUCYIIMMU CHCTeME OHOJIOTHYECKOTO OOpa3oBaHMs, Haiuyue
npaBoCO3HAHUs IKOJIIOTUYECKON KYJIBTYPBl, CHOCOOHOCMU CMAGUmMs 1ENH U CTPOUTh KU3HEHHBIE
IUUTaHBbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHMSI MPOTrpamMMbl MO OUOJOTHUU JOCTHTAIOTCA B €AMHCTBE
y4eOHOM M BOCHUTATENbHON AEATENbHOCTH B COOTBETCTBHM C TPAJUIUOHHBIMU POCCHUHCKUMU
COLIMOKYJIbTYPHBIMHM, HCTOPHUYECKUMU M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, NPUHSATBIMU B
o0liecTBe MpaBUJIaMM W HOPMaMHU [OBEIEHUS M CIOCOOCTBYIOT IpolleccaM CaMOIO3HAHMUSA,
CaMOBOCIIUTaHUsI U CaMOPa3BUTHS, Pa3BUTUS BHYTPEHHEH ITO3WLHMH JIMYHOCTH, MATPUOTH3MA U
YBO)KEHHS K 3aKOHY W IIPaBONOPSAKY, YEJIOBEKY TpyJa U CTaplieMy IOKOJEHHIO, B3aHUMHOIO
yBaXKeHUsI, 0EpPEKHOT0 OTHOIIEHUSI K KYJIbTYPHOMY HaCJIEAUIO U TPAJIULUSAM MHOIOHAIIMOHAIBHOTO
Hapoza Poccuiickon denepannu, NpUpoOae U OKPYXKAKOLLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS y4dyeOHOro mpeamera «bHONIOTHS» IOMKHBI OTpa)karb
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIMXcs PYKOBOACTBOBAaThCA C(HOPMHUPOBAHHON BHYTpEHHEU
MO3UIMEN JIMYHOCTH, CUCTEMOI IIEHHOCTHBIX OPUEHTAIIMH, MO3UTHUBHBIX BHYTPEHHUX YOEXKIACHUIHA,
COOTBETCTBYIOLINX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOIIECTBa, PAaCIIUPEHUE KU3HEHHOTO
OMBITA U ONBITA IEATEIBHOCTH B MPOILIECCE peaTu3alii OCHOBHBIX HAIPABICHUM BOCIUTATEIBHON
NEATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMU  OOydaromierocs Kak  aKTUBHOIO |
OTBETCTBEHHOTO YJIeHa POCCUNCKOro OOIIeCTBa;

OCO3HAaHME CBOMX KOHCTHUTYLIMOHHBIX TIpaB M OOsS3aHHOCTEH, YBa)KCHHE 3aKoHa W
MIPaBONOPSJIKA;



TOTOBHOCTh K COBMECTHOW TBOPUYECKOH IEATEILHOCTH MPU CO3JAaHUHM yYEOHBIX TPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENIbHBIX 33/1a4, BBIMOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAETSAThH COOCTBEHHYIO MO3HIIUIO 10 OTHOIICHUIO K SIBICHHUSIM COBPEMEHHOMN
JKM3HHU U OOBACHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO B3aUMOJCHCTBHS
J0JIeH ¢ pa3HbIMU YOEXKICHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU U COI[UAJIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOILECCE COBMECTHOTO BBITIOJHEHHS Yy4YEOHBIX,
[TI03HABATEJIBHBIX U UCCIIEIOBATEIBCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOUIEHUSI K MHEHUIO ONIIIOHEHTOB
pu 00CYXKIEHUH CITIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU €ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh POCCHUICKOM TpaskJaHCKON HIEHTUYHOCTH, MATPUOTHU3MA, YBAKEHHUS K
CBOEMY HAapOJy, YyBCTBAa OTBETCTBEHHOCTH Iiepell PoanHOM, ropnocTy 3a cBoM Kpai, cBoro Poauny,
CBOH S13bIK U KYJBTYPY, IPOLUIOE U HACTOSIIEE MHOMOHALIMOHAILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEAUIO U MaMSITHUKAM MPUPOJIbI, TOCTHNKEHUSIM
Poccun B Hayke, HCKycCTBe, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OILIGHMBATh BKJIAJ] POCCHICKUX YYEHBIX B CTAHOBJIICHHE W Pa3BUTHE OMOJIOTHH,
MOHUMAaHUs 3HA4YeHHUs OWOJIOTMM B TIO3HAHMM 3aKOHOB TPUPOJBI, B JKU3HH YEJIOBEKa U
COBPEMEHHOI0 00I11eCTBA;

uzeitHas yoe:xx IEHHOCTh, TOTOBHOCTD K CIYXKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32
ero cyap0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTH OIICHHWBATh CUTYAIUIO W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPHCHTUPYSCh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYAYyLIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJHUTEISIM, CO3[JaHUI0 CEMbU HA OCHOBE OCO3HAHHOT'O
MPUHATUSA LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUHU C TpaauLIMsIMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETHYECKOE OTHOIIECHUE K MHpPY, BKIIIOYAs ICTCTHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE YMOITMOHAIBHOTO BO3JICUCTBUS KUBOM MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) puznuyeckoro BocnuTaHusi, GOPMUPOBAHUSA KYJIbTYPbI 310POBbSI 1 IMOLMOHAJIBHOTO
os1aromostyums:

MOHUMaHUE W peaiu3alus 3J0pOBOTO M 0e30macHOro obpasa >KM3HU (30pOBOE MUTAHUE,
COOJII0JIEHNE TUTHEHUYECKUX TMPAaBWJI U HOPM, COATaHCHPOBAHHBIM PEXUM 3aHSATUH U OTIbIXA,
perynspHas pu3ndeckasi akTUBHOCTB), OEpeKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (DPH3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

MMOHMMAaHKE IIEHHOCTH MPaBUJ WHIUBUAYATHHOTO U KOJIJIEKTUBHOTO O€30MacCHOTO MOBEACHUS
B CUTYAIUsX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJIEH;

OCO3HAaHWE TIOCTEACTBUNM W HENpPUATUS BPEAHBIX MPHUBBIUEK (YMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHHE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTh K aKTHUBHOH JEATEIbHOCTU TEXHOJOTUYECKOW M COLMAIIbHOW HaNpaBiIC€HHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIILHO BHITIOJIHATH TAKYIO 1€ TEIIBHOCTB;

WHTEpEeC K pa3nu4yHbiM chepam MTpodecCHOHATBHONW NesSTeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp OyayIiel mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO HA MPOTSIKEHHH BCEM
KU3HH,

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

HKOJIOTMUYECKU 11eJIeco00pa3HOe OTHOIIEHHE K NPUpOJie KaK MCTOYHUKY KU3HH Ha 3emie,
OCHOBE €€ CYILIECTBOBAaHMS;



MOBBIIIICHUE YPOBHS JKOJIOTMYECKON KYJIbTYpBI: MPHOOPETEHUE ONbITa IUTAHUPOBAHUS
MOCTYIKOB M OIIEHKH WX BO3MOKHBIX MTOCIEACTBUM JJIsI OKPY>KAIOIIEH CPEIbI;

OCO3HaHUE TTI00aTHHOr0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U IyTel UX PelIeHus;

CIOCOOHOCTh MCIOJIB30BaTh MPUOOpETAEMbIC TIPH U3YICHUH OMOJIOTUY 3HAHUS U YMEHUS TIPU
penieHnn mpoOieM, CBS3aHHBIX C PAalMOHAIBHBIM IPUPOJIONOIH30BAaHUEM (COOIIOICHUE MPABUI
MOBEICHUS B IIPUPO/IC, HAITPABICHHBIX HA COXPAHEHHUE PABHOBECHUS B DKOCUCTEMAX, OXpPaHy BUOB,
IKocucTeM, orochepsl);

AKTUBHOE HEMPUATHE NECUCTBUINA, MPUHOCSIIMX BPEI OKPYKAIOIIEH IPUPOAHOMN Cpesie, YMEHUE
MIPOTHO3UPOBATh HEOJIATOMPUATHBIC SKOJIOTHYESCKHUE MOCISACTBHUS MPEAIPUHUMAEMBIX ACHCTBHIA U
Mpe0TBpalaTh UX;

HAJIMYUE PA3BUTOTO 3KOJOTMYECKOTO MBIIUICHHUS, SKOJIOTMYECKOW KYJIbTYpPBI, OIBITA
JEATEIbHOCTH ~ DKOJOTMYECKOM  HAMpaBJICHHOCTH, YMEHHS  PYKOBOJACTBOBAaTbCA HMH B
[M03HABATEJIbHOM, KOMMYHMKATUBHOW MW COLMAJIBHOM IIPAKTHUKE, TOTOBHOCTHM K YYAaCTHIO B
MPAKTUYECKOU IESITEIbHOCTH AKOJIOTMYECKOM HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKl W OOIICCTBEHHOW IPAKTHUKH, OCHOBAHHOTO HA JHAJOre KYIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3bIKOBOM M YWTATEIILCKOM KYJBTYpPbl KaK CPEACTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU U IO3HAHUSI MUDAa;

MOHMUMAaHUE CHenu(PUKA OWOJIOTUM KaK HAayKd, OCO3HaHHs €€ poiu B (HOPMHUPOBAHHH
paIMOHAIFHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUM IEJIOCTHOIO MPEACTABICHUS 00 OKpYXKarolleM
MHpE KaK O €IUHCTBE MPUPOJIbI, YETOBEKA U OOIIECTBA, B MO3HAHUHU MPUPOJIHBIX 3aKOHOMEPHOCTEH
Y PEIICHUH MPOOJIeM COXPaHCHHUSI IPUPOIHOTO PAaBHOBECHS,

yOSKIAEHHOCT, B 3HAYMMOCTH OHWOJIOTUU IS COBPEMEHHOW ITMBWIIM3AIMH: O0CCICUCHHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3/IaHUE TEPCHEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pemarh pecypcHble MpoOJIeMbl pa3BUTHS 4YEJIOBEUECTBA, MOWCKA IMyTEH BBIXOAA W3 TJIOOAIBHBIX
HKOJIOTMYECKUX TpoOieM M obecreueHus: mepexojia K yCTOHYMBOMY Pa3BUTHIO, PAllMOHAIEHOMY
MCIOJIb30BAHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHUU OHMOJOTMYECKHX 3HAHUN B IIENSAX IMOBBIIICHUS OOIICH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, KaK COCTAaBHOM dYacTu (yHKIMOHAIbHOU
TPaMOTHOCTH 00y4aromuxcs, GopMUpyeMOil IPU U3y4eHUN OUOJIOTUH;

IMOHMMAaHUE CYIIHOCTH METOAOB IIO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJB30BaTh TMONydyaeMble 3HAHUS Mg aHajdu3a W OOBSCHEHUs sBICHUN
OKPY’KAaIOIIEr0 MHpAa M TMPOUCXOIAIIMX B HEM HW3MEHEHUH, yMEHHE JellaTh OOOCHOBAaHHBIC
3aKJIIOUYEHUsT Ha OCHOBE HAyYHbIX (AKTOB M HMEIOIIUXCS JAaHHBIX C IENbI0 TONY4YEeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIh30BaTh OMONIOTHUECKUE 3HAHUS JIJIST PEeLIeHUs TpodiieM
B PEATbHBIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HaHUE ILIEHHOCTH HAyYHOM JESITEIbHOCTH, TOTOBHOCTh OCYILECTBIISTh NMPOEKTHYIO M
HCCIIEIOBATENIBCKYIO IETENbHOCTh MHAMBHUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HEMpephIBHOMY OOpa3oBaHUI0 U CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJTyYEHHIO HOBBIX 3HAHWUM 1O OWMOJOTMH B COOTBETCTBHUH C IKU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MeramnpeaMeTHble pe3yibTaThl OCBOGHHS Y4yeOHOro mnpeamera «bBHOJOTHS» BKIIOYAIOT:
3HaYuMBble I (QOPMHPOBAHUS  MHUPOBO33PEHUS  OOYYAIOUIUXCS  MEXKIUCHUIUIMHAPHBIC
(MexrnpeaMeTHbIE) OOIIEHAYyYHbIE TOHATHUS, OTPAKAIOIINE 1IEJOCTHOCTh HAYYHOW KapTUHBI MUpa U
CHenu(puKy METOAOB IMO3HAHHUSA, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, HHEPTHUS,
SBJICHHE, IIPOIIeCC, CHCTeMa, HayuHBIH (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIoBaHNe, HaOIIOJEHUE, HU3MEPEHHE, SKCIEPUMEHT M JpPYrue); yHHBEpCAIbHbIC Y4eOHBIE

JEUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE, PEryIATUBHBIE), o0ecreynBaronme
dbopmupoBanre (QYHKIIMOHATILHOW TPaAaMOTHOCTH M COIMATIBHOM KOMIIETCHIIMH OO0YYaromuXxcCs;
CIIOCOOHOCTh o0yyaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEKIUCLUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMSI W YHUBEpcajbHble Yy4yeOHble JeHCTBUS B IO3HABaTEIbHOM U



COLIMAJIBHOM ITPAKTHUKE.

B pesynprare wusydeHus OHOJIOTMM Ha YPOBHE CpeIHEro o0mero oOpa3oBaHHs Y
oOyuatomerocsi OyayT cQOpMHUpPOBaHBI IO3HABATEIBHBIE YHUBEPCAIbHBIC y4YeOHBIC EHUCTBUS,
KOMMYHHMKATHBHbIE YHUBEpPCalbHbIe yueOHbIEC NEHCTBUS, PErYISITUBHbIE YHUBEPCATbHbIE yUueOHbIE
JeWCTBUS, COBMECTHAS JIEATEIBHOCTb.

MertanpeameTHble pe3yibTaThl OCBOCHHUS MPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUS
JOJDKHBI OTPaXKaTh:

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYeCcKHeE IeHCTBHS:

CaMOCTOSITENIbHO  (POPMYIHpPOBATH M aKTyalIM3UpOBaTh MpodieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOSCHUU 3HAHUU MPUEMBI JJOTUYECKOTO MBIIUICHUS (aHallM3a, CUHTE3a,
CpaBHEHHs, Kiaccupukanuy, OOO0OIIeHUs), pPACKPhIBaTh CMBICH OWOJIOTHYECKUX IMOHATUH
(BBLOENATH WX XapaKTepHbIe MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATUSMU );

OTNpeNeNIATh IEIH JCSATENbHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUU HUX JOCTIIKEHHUS,
COOTHOCHUTB PE3YyJIbTaThl IEATEIHHOCTHU C MOCTABICHHBIMH LIETSMU;

UCIOJb30BAaTh OHOJOTMYECKHE TOHATHS i OOBsCHEHUS (AKTOB M SBJICHUH IKHUBOH
MIPUPOJIBI;

CTPOUTH JIOTUYECKHE PacCyKIACHHUS (MHAYKTHBHBIC, NETYKTUBHBIC, TI0 AHAJIOTHH), BBISIBISATH
3aKOHOMEPHOCTH M IMPOTUBOPEYHUS] B PacCMaTPHUBAEMbIX SBIICHUSAX, (OPMYIHPOBATH BBIBOIBI U
3aKITIOYCHUS;

MPUMEHITh CXEMHO-MOJICIbHBIE CPEACTBA I MPEICTaBICHHs CYIIECTBEHHBIX CBS3eH H
OTHOIICHUH B H3YYaeMBbIX OHOJIOTMYECKHX OOBEKTaX, a TAaKKe MPOTUBOPEUYHMU PA3HOTO pPOJa,
BBISIBJICHHBIX B PA3JIUYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIaH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTepHaIbHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEILHOCTh, OIEHHBATH COOTBETCTBUE PE3YJIBTATOB IIEIISIM,
OLICHUBATh PUCKU MOCIEICTBUHN AEITEIbHOCTH;

KOODJAMHUPOBATh M BBIOJIHATH pPadOTy B YCIOBHUSAX pPEATBHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE IPU PEIICHUH KHU3HEHHBIX TPOOIEeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeilCTBHS:

BJIQJIETh HABBIKAMU Y4eOHO-MCCIIEOBATEIBLCKOW M TMPOEKTHOW NESTETbHOCTH, HaBBIKAMHU
paspelieHuss mpobieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOMCKY METOJIOB
peleH sl MPaKTHYECKUX 3a1a4, TPUMEHEHHIO Pa3IMYHBIX METOOB NTO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BHJBl JAEATENBHOCTH IO TIOJIYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpEeTany, NpeoOpa3oBaHUI0 W MPUMEHEHHWI0O B Y4YEOHBIX CHTyalHsX, B TOM YHCIE TpU
CO3JIaHMM Y4EOHBIX M COLIMATIbHBIX POEKTOB;

(dbopMHpOBAaTh HAYYHBIA THI MBIIUICHUS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIFOUYEBBIMU
MOHATUSAMH U METOJAMU;

CTaBUTh M (HOPMYyIUPOBATH COOCTBEHHBIE 3a/layd B OOpa30BATENbHOM NEATETHHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBIISATh IPHYUHHO-CIIEICTBEHHBIE CBS3HM M aKTyaJIH3UpPOBATh 33/1a4y, BBIBUTATh TUIIOTE3Y
e€ peleHus], HaXOUTh apryMEHTHI JJIS 1I0Ka3aTeNIbCTBA CBOMX YTBEPXKJIEHUI, 3a/1aBaTh apaMeTphl
Y KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJ€ PEILICHUsS 33aJaud pe3yibTaThl, KpUTHYECKH OLIEHUBATh
UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

OCYIIIECTBIISITh IIEJICHANPABICHHBI TOUCK TEpeHoca CPEICTB M CHOCOOOB JCWCTBUS B
npodeccuoHaNBHYIO Cpeny;

YMETh  TIEPEHOCUTHh 3HAHUS B  TO3HABATEIbHYD M  MPAKTHYECKYl0  00IacTh
KHU3HENIEATSITbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJEH, NpeAjaraTh OpPUTMHAIbHbIE MOAXOABI W pELIeHHs, CTaBUTh
pOOJIEMBI B 33]1a9H, TOITYCKAIOIINE aTbTePHATUBHBIC PEIICHNUS.



3) paGora ¢ nngopmanmeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HHGoOpMaIuu (TeKcTe y4eOHOro mocoowus,
HAy4YHO-TIOMYJISIPHON JHUTEepaType, OMOIOTHYECKHX CJIOBApSX W CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3zax pgaHHBIX, B VHTepHere), aHaMM3WPOBaTh HWH(OPMAIMIO pA3IUYHBIX BHUAOB U (HOpM
MPEACTABJICHUS, KpUTHUYECKU OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(dbopMynupoBaTh 3alpochl W TMPUMEHATh pa3IMYHbIE METOIbl MpU IOUCKE U OTOOpe
Onoorndeckoit nHGopMaIuu, HEOOXOUMOH JIJIsl BBITIOJIHCHUS YUEOHBIX 3a/1a4;

MpUOOpETaTh OMbIT HCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTUBHOTO UCIIOJIH30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBHIOMpATh ONTUMAIbHYIO (GOpMy MpEICTaBiICHHUS OHOJIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKu, TUarpaMMbl, TaOJIHIIBI, PUCYHKH U APYToe);

WCIIOJIb30BaTh HAy4YHBIA $3BIK B KadecTBE CpelIcTBa Ipu paboTe ¢ OHOIOrHYEecKOi
nH(popManueld: TPUMEHATh XUMHYECKHE, (U3MYECKUE M MAaTeMaTHYCCKUE 3HAKU U CHMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKIATypy, HCIOJNb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HAIJIAJHOCTH;

BIIQJIETh HaBBIKAMU  paclO3HaBaHWs M 3alIUThl  MHpOpMAIUMH, HHPOPMAIIMOHHOM
0€30MaCHOCTH JTUYHOCTH.

OBiajgeHne yHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMH A€l CTBUSIMMU:

1) oOmenmue:

OCYIIIECTBISATH KOMMYHHKAIIUHU BO BCeX c(pepax KM3HH, aKTUBHO Y4aCTBOBATh B TUAJIOTE HIIU
JMCKYCCHH TI0 CYIIECTBY 00CYX/1aeMoi TeMbI (YMEHHE 3a7]aBaTh BOIIPOCHI, BRICKA3bIBATh CYXKICHUS
OTHOCHUTENIHO BBITIONHEHHS TMpeAjaraeéMoil 3a/iadi, yYUThIBaTb WHTEPEChl U COTJIACOBAHHOCTh
MTO3UIIMK IPYTUX YYACTHUKOB JIMAJIOTA UITU JUCKYCCHU);

pacrno3HaBaTh HeBepOalbHbIE CPECTBA OOIICHUS, TOHUMATh 3HAYEHHUE COLIMATBHBIX 3HAKOB,
MPEINOCHIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYaIlMi, YMETh CMAT4aTh KOH(DIUKTHI M BECTH
MIEPETOBOPBL;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIINEHHS U B3aUMOJICUCTBUS, MOHUMATh HaMEpPEHUs
JOPYTUX JIOJEH, MPOSBISATh YBOKUTEIbHOE OTHOILICHHE K COOECeTHUKY M B KOPPEKTHOU (opme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM M WHIUBUAYATbHOW PabOTHI TpH
pelieHnn Ouosorudyeckoi MpoOieMbl, 0OOCHOBBIBaTh HEOOXOAMMOCTh NPUMEHEHHUS TIPYMIIOBBIX
(dhopM B3aMMOEHCTBYSI IPHU pEIICHUH YyueOHOU 3aauu;

BBIOMPATh TEMATHKY W METOJBl COBMECTHBIX ACHCTBUU C YYETOM OOIIMX HHTEPECOB H
BO3MO’KHOCTEHN Ka)KJI0T0 4JIeHA KOJUIEKTUBA;

MIPUHUMATH II€JIM COBMECTHOM JeATEeIbHOCTH, OPTaHU30BBIBATh U KOOPJAMHUPOBATH JACHCTBUS
o €€ JOCTHKEHUIO: COCTaBJIATh IUIAH JIEMCTBHM, pacCIpelNessiTh pPOJM € Y4YETOM MHEHUU
YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OILICHMBATh KA4€CTBO CBOETO BKJIA/la U Ka)XJIO0T0 YYaCTHUKA KOMaH/bI B OOIIUN pe3ynbTar 1mo
pa3paboTaHHBIM KPUTEPUSIM;

mpenajaraTb HOBBIE TMPOEKTHI, OIEHMBATh HJIEW C TMO3WUIUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMUECKOE MOBEACHUE B PA3JIMUHBIX CUTYALUsIX, POSBIATh
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBi1aieHne YHMBEPCAJIBLHBIMH PeryJ/siTUBHBIMU /1€ CTBUAMM:

1) camoopranu3samus:

MCIOJIb30BaTh OMOJOTUYECKHIE 3HAHUS JIJIsl BBISIBIICHUS TIPOOJIEM U MX PEIICHUS B )KU3HEHHBIX
1 y4EOHBIX CUTYAIHSX;

BBIOMpATh Ha OCHOBE OMOJOTHYECKMX 3HAHUU IIENIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUAX M TOCTYIKAaxX IO OTHOIICHUIO K XWUBOW MPHUPOAE, CBOEMY 3J0POBBI0 M 310POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISATh TO3HABATEIbHYIO JESTENbHOCTb, BBISABIATH MPOOJIEMBI,
CTaBUTHh U POPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIBHON ACSITETbHOCTU M KU3HEHHBIX
CUTYaITUsX;

CaMOCTOSITENTLHO COCTAaBIATh IUJIAH PEUICHHS] MPOOJIeMbl C y4ETOM HMEIOIIMXCS PECYPCOB,



COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYalLUsM;

pacuIMpsATh paMK1 y4eOHOTo IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U INPOSBICHUIO LIMPOKOH 3PYIUIMHM B Pa3HbIX 001acCTAX
3HAHUH, IOCTOSIHHO NIOBBILIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LCIISAM;

BJIaJICTh HABBIKAMH MMO3HABATEIbHON pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICIMTENbHBIX IIPOLIECCOB, UX PE3YJIbTATOB M OCHOBAaHWMH, HCIOIB30BATh NMPUEMBI pedIeKCuu 11
OLIEHKH CUTYyalluH, BbIOOpa BEPHOI'O PELLICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI JPYIUX IIPU aHAIU3€ PE3YNIbTATOB IESATECIBHOCTH;

3) npuHsTHE CedsT U APYTHX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPMHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YNbTaTOB ACATEIbHOCTH;

IPU3HABaTh CBOE IIPAaBO U MPABO APYTUX Ha OMINOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULUH JPYroro 4eaoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ynbTaThl OCBOSHHS COAepXaHHUA YydyeOHoro mpenmera «buomorus» Ha
yriyOJnEHHOM YpOBHE OpPHMEHTHUPOBaHBbI Ha obOecredeHue NpoQHIbHOrO oOydeHHs! 00ydaroluxcs
ouosiornu. OHU BKIIIOYAIOT: CIICHU(PHUECKUE I OMOJIOTUN HAyYHBIC 3HAHUS, YMEHUS M CIOCOOBI
JeUCTBUI 10 OCBOEHHIO, MHTEpIpEeTalud M NpeoOpa3oBaHUIO 3HAHWUU, BHUJbI JEATEIBHOCTU I10
MIOJIYUEHUIO HOBBIX 3HAHUN M HUX NPUMEHEHHUIO B Pa3IMYHbIX Y4EOHBIX, a TAKK€ B peaJbHBIX
JKU3HEHHBIX cuTyalusx. [IpenMeTHelie pe3ynpTaTsl IPEICTaBICHbI 10 TOAAM U3yUYEHHUS.

[IpenmerHbie pe3ynbTaThl 0OCBOCHUsI yueOHoro mpeamera «buonorus» B 10 Knacce nOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHHWI O MECTE€ M POJHM OMOJOTMH B CHCTEME €CTECTBEHHBIX HAayK, B
(opMHpPOBAHNUN €CTECTBEHHO-HAyYHON KapTUHBI MHUpPa, B MIO3HAHUM 3aKOHOB IPUPOABI U PELICHUU
po0GJsieM palMoOHaIBLHOTO MPUPOJONONIb30BaHMS, O BKIIAJE POCCHUICKUX M 3apYOEKHBIX YUYEHBIX B
pa3BUTHE OMOJIOTHY;

BJIQ/ICHUE CUCTEMOW OHMOJOTMYECKMX 3HAHMUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
OMOJIOTHYECKHE TEPMUHBI U TIOHATUS (PKU3Hb, KIJIETKa, OpPraHu3M, MeTaboyM3M, TIOMeoCTas,
CaMOpEeryJalus, CaMOBOCIIPOU3BEJCHHE, HACIEICTBEHHOCTb, MU3MEHUMBOCTb, POCT M Pa3BHUTHE),
o6uosiornyeckue teopuu (knerounas reopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, xpomocoMHas
Teopust HacieactBeHHOcTH T. Moprana), yuenust (H. Y. BaBunoBa — o meHTpax MHOrooOpasusi u
MIPOUCXOXKACHUS KYJIbTYPHBIX PacTE€HUil), 3aKOHBI (€MHOOOPa3Hsl MOTOMKOB IEPBOIO MOKOJIEHHUS,
pacIlerIeHtsl, YUCTOTHI TaMEeT, HE3aBUCUMOTr0 HacienoBaHus ['. MeHienst, roMoJ0rn4eckux psaoB
B HacleicTBeHHOM u3meHunBocty H. Y. BaBuiosa), mpuHIUIB! (KOMIUIEMEHTAPHOCTH);

BJIa/ICHUE OCHOBHBIMM METOJAMM HAay4YHOT'O IO3HAHMS, HCIOJIB3YyEMbIX B OMOJOTMYECKUX
HCCIIEIOBAaHMSIX JKUBBIX OOBEKTOB (OMMCaHUE, U3MEpEeHNe, HabII01eHNe, SKCIIEPUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHbIE NPHU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U 3YKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4Hcje OakTepuil, rpubOB, pacTeHHUH,
KUBOTHBIX U YeJIOBEKa, CTPOCHHSI OPraHOB M CHCTEM OpPraHOB PACTEHHi, KMBOTHBIX, YEIIOBEKA,
IIPOLIECCOB JKU3HEAEATEIbHOCTH, IIPOTEKAIOLINX B OPraHU3Max PAcTEHUM, )KUBOTHBIX M YEJIOBEKa,
OMOJIOrMYECKHUX MPOIecCOB: 0OMeHa BEIIeCTB (MeTa0oJu3M), MpPEeBpallleHus] YHEPrUH, OpOKEeHHUs,
aBTOTPOGHOIO M reTepoTPOPHOro TUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO03a, Mei03a,
ramMeToreHesa, MOpHoreHes3a, MoCTIMOPHOHAIBHOTO Pa3BUTHSI, PAa3MHOKEHUS, HHIUBUAYAIBHOTO
pa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aUMO/ICHCTBHSI T€HOB, FeTepPO3HCca, UCKYCCTBEHHOTO 0TO0Pa;

YMEHHE YyCTaHABIMBaTh B3aUMOCBSI3U MEXAY OpraHoOMJaMu KIETKM M UX (QYHKIUSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M MX (YHKUMAMHU, MEXIY OpraHaMH U CHCTEMaMH OPTraHOB Y
pacTeHMI, )KUBOTHBIX U YEJIOBEKA U X (PYHKUUAMHU, MEXTYy CUCTEMaMU OPTraHOB M UX (PYHKIHSIMH,
MEXy dTarnaMu oOMeHa BeLeCTB, ITaaMu KJIETOUYHOTO MKJIA U )KU3HEHHBIX 1IUKJIOB OPraHU3MOB,



dTarnamMu 3MOPUOHATIBHOTO PA3BUTHS, TEHOTHIIOM U ()EHOTHUIOM, (PEHOTUIIOM U (haKTOpaMH Cpelibl
o0UTaHUS;

YMEHHUE BBIABIATH OTIMYUTEIbHBIC TNPU3HAKU JKUBBIX CHUCTEM, B TOM 4YHCIE pacTEHUil,
KHUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOUIME ApTyMEHTHI, OMOJOTMYECKYI0 TEPMHHOJIOTHIO U
CHUMBOJIMKY JUISl 1OKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIIL;

yYMEHHUE peniath OMOJOTHUYECKUE 3a7ayd, BBIABIATh NPUYUHHO-CIECICTBEHHBIE CBSI3H MEXIY
UCCIIelyeMbIMH OMOJIOTMYECKUMH IPOLECCaMU M SBJICHHUSMM, JA€1aTh BbIBOABI M IPOrHO3bI Ha
OCHOBAHUU TOJTYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIIOJHATH J1a0OpaTOpHble M IPAaKTUYeCKHe paboThl, COONOJaTh IpaBUiIa IpU
paboTe ¢ y4eOHBIM U JTa00paTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIABUraTb TMIIOTE3bl, IPOBEPATh MX OSKCIEPUMEHTAIbHBIMU  CPEICTBAMHU,
bopMynHpys 1eNb UCCIeI0BaHNS, aHATTM3UPOBATh MOJTYYCHHBIE PE3YIbTAThI U JIeIaTh BBIBOJIBI,

yYMEHHE YYacTBOBaThb B Y4eOHO-MCCIIEIOBATENBCKOM paboTe MO0 OMOJIOrMM, SKOJOTMH U
MEIUIMHE, TPOBOJUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W IYOJUYHO MPEICTABIATH
IIOJIyYEHHBIE PE3YyJIbTaThl HA YUYEHUYECKUX KOH(EPEeHIUX;

YMEHHUE OLEHUBATh STHYECKUE aCTIEKThl COBPEMEHHBIX MCCIIEJOBAaHUI B 00IaCTH OMOIOTHN U
MeIULUHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OILUIOIOTBOPEHHUE, HAIIPABICHHOE U3MEHEHUE TeHOMa U
CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIM BbIOOp Oyaymied mpodeccuoHalbHON esATeNbHOCTH B
obmacTi OMOJIOTHH, MEAUIUHBI, OMOTEXHOJIOTUH, BETEPUHAPHH, CEIICKOTO XO3SCTBA, MHUIIEBOU
IPOMBIIIJICHHOCTH, YIIIyOJIATh [TO3HABATENbHbBIM MHTEpEC, HANpPaBIEHHBIH HAa OCO3HAHHBINA BHIOOP
COOTBETCTBYIOIIEH NpPOQecCuu U MPOJODKEHHE OHMOIIOTHYECKOTO 00pa30BaHUS B OPraHH3AIMAX
CpeAHero NpoQecCuoHaIbHOIO U BBICILIET0 00pa30BaHUs.

[IpenmerHbie pe3ynbTaThl 0OCBOCHUsI yueOHoro mpeamera «buonorus» B 11 Knacce nOIKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTH 3HAHWI O MECTE€ M POJHM OMOJOTMH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHHBI MHpPA, B IIO3HAHMM 3aKOHOB
IPUPOJBl M PEIICHUH SKOJIOTUYECKUX IPOOJIEM YEIOBEUECTBA, a TAK)KE B PEIICHUH BOIPOCOB
palnMoOHaIBFHOIO IPUPOJONOIb30BaHUsA, U B (POPMUPOBAHUHU LIEHHOCTHOIO OTHOIIEHUS K MPUPOJE,
OOIIECTBY, YENIOBEKY, O BKJIAJIe POCCHHCKHX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouoyoruu;

YMEHHE BIIAJETh CHCTEMON OHMOJIOTMYECKHX 3HAHWW, KOTOpas BKIIOYAET OINpENeICHUs M
MOHMMAaHHE CYIIHOCTH OCHOBOMNOJAraloIuX OHOJOrMYECKMX TEPMHUHOB U TIOHATHHA (BUJ,
sKkocucrteMa, Ouocdepa), Oumosormueckue teopun (dBomonmoHHas teopus Y. JlapsuHa,
CHUHTeTHuYecKasi Teopusi sBosonuu), ydeus (A. H. CeBeproBa — o HyTSX W HalpaBlIEHUSIX
sBommtoniun, B.U. Bepuaackoro — o 6uocdepe), 3akonsl (renernueckoro paBuoBecus k. Xapau u
B. BaiinOepra, 3apoasimeBoro cxojactBa K. M. bspa), nmpaBuna (munumyma lO. JluOuxa,
HKOJIOTMUECKOH MUpaMuabl 3HEPTUn ), TunoTessl (runotesa «mupa PHK» V. 'unbepra);

YMEHHE BIIQJETh OCHOBHBIMH METOJIaMH HAy4yHOI'O MO3HAHUSA, MCIOJIb3YEeMbIMH B
OMOJIOTUYECKUX HCCIENOBAHUAX JKMBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHHWE, HW3MEpEHHE,
HaOJI0IeHNe, SKCIEPUMEHT), CHoco0aMM BBISBICHHUS U OLIGHKM aHTPONOIeHHBIX H3MEHEHUH B
MIPUPO/IE;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU: BHUAOB, OHOIE€OIIEHO30B, JKOCUCTEM H
onocdeprbl, CTAOMIM3UPYIOUIETO, JBIDKYIIETO U  Pa3phIBAIONIErO €CTECTBEHHOTO 0TOO0pa,
aJUIONATPUYECKOT0 M CUMITATPUYECKOT0 BUA000PAa30BaHuUs, BIUSHUS JABIKYIIMX CHJ 3BOJIOIMU HA
TeHO(OH]] TOMYJSAIUN, TPUCIOCOOJICHHOCTH OpPraHW3MOB K cpele OOWTaHUs, YepelOoBaHUs
HaMpaBJICHUH 3BOJIOLINH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE yCTaHABIIMBATh B3aUMOCBS3H MEXIY IPOIECCAMH SBOIOLNH, JBIKYIIMMU CHIaMHU
aHTPOIIOreHe3a, KOMIIOHEHTaMH Pa3IMYHBIX SKOCHCTEM U MPHUCIIOCOOICHUSIMHU K HUM OPTaHU3MOB;

YMEHHUE BBISBISATH OTIMYATEIBHBIC TPU3HAKH KHUBBIX CHUCTEM, MPUCIIOCOOIEHHOCTh BHIIOB K
cpene oOuTaHus, aOMOTHYECKUX M OUOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOIIOT€HHBIX N3MEHEHHI B IKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOLIME apryMEHTHI, OMOJOTMYECKYI0 TEPMHHOJIOTHIO U
CHMBOJIMKY ISl JOKa3aTeNbCTBA POJCTBA OPTaHU3MOB pa3HBIX CHCTEMATHYECKHX TPYII,
B3aMMOCBSI3M OpPTaHW3MOB M CpeAbl OOMTaHMs, €IMHCTBA YEJIOBEYECKHX pac, HEOOXOAUMOCTHU



COXpaHEHHsT MHOrooOpas3usi BUAOB M SKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IMPHPOIBI U
YEJI0BEYECTBA;

yYMEHHUE peniath OMOJOTHYECKUE 3a7ayl, BBIABIATh MPUUYUHHO-CIEICTBEHHBIC CBSI3H MEXKIY
UCCIIeTyeMbIMU OMOJOTMYECKUMH IPOLIECCaMU U SIBJICHMSIMH, J€JaTh BBIBOJBI M IMPOTHO3BI Ha
OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JIabOpaTOpHbIE M MpaKTUYeCKue padoThl, COOMIOAATh MpaBWiia HpU
pabote ¢ y4eOHBIM U 1a00paTOpHBIM 000pPYIOBAHUEM;

YMEHUE BBIJBUTaTh TMIOTE3bl, IPOBEPATh HUX HKCIEPUMEHTAIbHBIMU CpPEICTBAMH,
bopmMynHpys 1eNb UCCIeT0BaHMS, aHATTU3UPOBATH MOJyYSHHbIE PE3yIbTAThI U I€TaTh BHIBOBI;

YMEHHE YYacTBOBAaTh B Y4eOHO-HMCCIENIOBATEIbCKOW paboTe MO OHOJOTHH, 3KOJOTHUH U
MEIUIMHE, TPOBOJUMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, W IYOJUYHO MPEACTABIATH
MOJIy4YE€HHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIIHSIX;

YMEHHME OLEHUBAaTh THUIOTE3bl U TEOPUU O MPOUCXOXKACHUU JKU3HU, 4YEIOBEKAa W
YeJIOBEYEeCKUX pac, O MPUYMHAX, IOCIEACTBUSX M CHoco0ax NpPeqOTBpAICHHs TII00ATbHBIX
W3MEHEHul B buocdepe;

YMEHHE OCYLIECTBJIATh OCO3HAHHBIN BBIOOp Oynyiied mpodecCHOHANBHOU JEesTeIbHOCTH B
obacTi OMOJIOTHH, SKOJOTHH, MPUPOAONOIH30BAHUS, MEIUIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUU, CEIBCKOT0 XO34iCTBA, MHUINEBOM MPOMBILIUIEHHOCTH, YIIyOJATh I[O3HABATEIbHBIN
WHTEPEC, HAMPABJICHHBIA HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOIICH MPOPECCHH U TPOJOKECHUE
OMOJIOrMYeCKOro OO0pa30BaHHUS B OPraHU3AlMIX CpPeAHEero Mpo(ecCHOHATFHOTO W BBICHIETO
o0Opa3oBaHwUs.

TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBanue KoJunuecTBo 4acos JIeKTPOHHbBIE
n/m | pa3ienoB H TeM Bceero | KonTpoa HpakTn4 (undposbie)
NPOrpamMmbl bHbIE ecKue o0pa3oBaTejibHbIE
padoThI padoThI pecypchl

1 Bbuonorus xak Hayka 1 Bubmmorexa [IOK
https://m.edsoo.ru/863e

6122
https://m.edsoo.ru/863e
632a

2 JKusple cHCTEMBI W HX 2 bub6inorexa [IOK
H3ydeHue https://m.edso00.ru/863e
6122

Bbubnnoreka [JOK
https://m.edsoo.ru/863e
6564

3 bromorus xineTku 2 0.5 Bubmmnorexa LIOK
https://m.edsoo.ru/863e
674e

4 XuMudeckass OpraHu3aIis 10 1 bu6morexa IIOK
KJIETKU https://m.edsoo.ru/863e

6b72

butnuoreka IIOK
https://m.edso0.ru/863e
6b72

Bbubnaunorexka [JOK
https://m.edsoo.ru/863e
6870

Bbubaunoreka [JOK
https://m.edsoo.ru/863e
6d5¢

5 Crpoerne ®  (QYHKIIUH 8 2 Bubmmorexa [IOK
KITeTKH https://m.edso0.ru/863e
6e88

butnuoreka IIOK
https://m.edso0.ru/863e
6ff0
https://m.edsoo.ru/863e



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a

716¢

OoMeH BELIECTB u
npeBpalicHie HSHEPIHH B
KJIETKE

Bbutnuoreka I[IOK
https://m.edsoo.ru/863e
766¢

Bbutnuoreka I[IOK
https://m.edsoo.ru/863e
7c98

Bbubaunoreka [JOK
https://m.edso0.ru/863e
Taae

Bbubaunoreka [JOK
https://m.edsoo.ru/863e
796e

Bbubnuorexa [JOK
https://m.edsoo.ru/863e
796e

Hacnencrsennasa
nHpopMaIusa U pearn3arus
€€ B KJIIETKE

0.5

bubaunoreka [JOK
https://m.edso0.ru/863e
7dc4

JKU3HEHHEBIN UK KIETKA

Bbubaunoreka [JOK
https://m.edsoo.ru/863e
7fda

bubanoreka [JOK
https://m.edsoo0.ru/863e
81b6]

Bubnuorexa I[JOK
https://m.edsoo.ru/863e
8436

Crpoenne u  (QyHKUIUH
OpraHU3MOB

17

1.5

10

PasMHOXEHME M pasBUTHE
OpPraHU3MOB

1.5

11

I'enetuka — Hayka o
HAaCJIEACTBEHHOCTH u
HN3MCHYMUBOCTHU OPTraHHM3MOB

0.5

Bubnnorexa I[JOK
https://m.edsoo.ru/863e
862

bubaunoreka [JOK
https://m.edso0.ru/863e
8878

butnuoreka IIOK
https://m.edsoo.ru/863e
89a4

Bbubnnoreka I[JOK
https://m.edsoo.ru/863e
8c60

Bbubnnoreka [JOK
https://m.edsoo.ru/863e
8c60

12

3aKOHOMEPHOCTH
HACJIE/ICTBEHHOCTH

10

Bbubnnoreka [JOK
https://m.edso0.ru/863e
8efe

13

3aKOHOMEPHOCTH
U3MEHYHUBOCTH

butnuoreka IIOK
https://m.edso0.ru/863e
8efe

14

I'eneTnka yemoBeka

0.5

Bbutnuorexa IIOK
https://m.edso0.ru/863e
8d78

15

Cenexkuusi OpraHu3MoB

Bbubnaunoreka [JOK
https://m.edsoo.ru/863e
9214

Bbubnaunorexka [JOK
https://m.edsoo.ru/863e
9214

16

buorexHonorus "
CUHTETUYECKAA OMOJIOTUI

Bbubnunoreka [JOK
https://m.edso0.ru/863e
9336

17

PesepBHOE Bpems



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

13

11 KJIACC

Ne
n/n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

KoaunuecTBO 4acoB

Bcero

KonTpoibH
ble padoThbI

IIpakTHyec
KHe
padoThI

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTejibHbIE

pecypchbl

3apoxacHUE | Pa3BUTHE
JBOJIIOLMOHHBIX
MpeICTaBICHUN B
OHoIOrun

bubanoreka [JOK
https://m.edsoo.ru/863
ea20e

MukposBomtoniuss U €€
pe3yabTaThl

14

bubanoreka [JOK
https://m.edsoo.ru/863
e9cle

bubanoreka [JOK
https://m.edso0.ru/863
€99c6

Bbubnnorexa [JOK
https://m.edso0.ru/863
e9dad

bubaroreka [TOK
https://m.edsoo.ru/863
€9ed0

bubnnorexa [JOK
https://m.edsoo.ru/863
e9fde

MakposBontorust U €€
pe3yJIbTaThl

bubnnorexa [JOK
https://m.edsoo.ru/863
e9cle

bubaroreka [TOK
https://m.edso0.ru/863
e8efe

IIpoucxoxnenue u
pa3BUTHE )KU3HU HA 3emiie

15

1.5

bubaroreka [TOK
https://m.edso0.ru/863
e8efe

bubnnorexa [JOK
https://m.edso0.ru/863
eabab

bubnnorexa [JOK
https://m.edso0.ru/863
eabbe

[IpoucxoxaeHue 4enoBeka
— @HTPOIIOr€HE3

10

bubarorexa [JOK
https://m.edso0.ru/863
eac2c

bubarorexa [JOK
https://m.edso0.ru/863
ead44

bubnnorexa [JOK
https://m.edsoo.ru/863
e8efe

Bbubnuoreka [IOK
https://m.edso0.ru/863
eaea2

DKOI0THUst HAayKa o
B3aMOOTHOLIEHMSIX
OpraHu3MoB u
HaJ0pPTaHU3MEHHBIX
CUCTEM C OKpYKAIOUIEH
cpenou

0.5

bubanorexa [IOK
https://m.edsoo.ru/863
e8efe

bubaunorexa [IOK
https://m.edso0.ru/863
e8efe

OpranusmMbl  #
oOuTaHus

cpena

1.5

Bbubnuoreka [IOK
https://m.edso0.ru/863
eafec

bubanorexa [TOK




https://m.edso0.ru/863
eb10e
Bbubnnorexa [JOK
https://m.edso0.ru/863
eb348
8 DKoJIorust BHUIOB i1 9 0.5 Bu6mmorexa [{OK
- https://m.edso0.ru/863
MOMYJSAUNA ebdta
bubanoreka [JOK
https://m.edsoo.ru/863
eb46a
bubanoreka [JOK
https://m.edso0.ru/863
eb5fa
Bbubnnorexa [JOK
https://m.edso0.ru/863
e8efe
9 DKoI0orus COOOIIIECTB. 12 0.5 bu6mmorexa LIOK
DKOJIOTMYECKHE CUCTEMBI zggé:e// m.edsoo.ru/ge3
bubanorexa [JOK
https://m.edsoo.ru/863
ebd16
10 buochepa — riodanbHas 6 bubmmorexa [IOK
KOCHCTEMA https://m.edsoo0.ru/863
e8efe
11 YenoBek U OKpyxarouias 6 Bubnnorexa LIOK
cpena https://m.edsoo.ru/863
ebale
12 PesepBHOe Bpems 8
OBHIEE KOJIMYECTBO 102 0 7.5
YACOB 110 ITPOTPAMME
MNOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC
KoanyecTBo 4yacoB DJIEKTPOHHbBIE
Ne IpakTnuec uupposbie
T
n/n eMa ypora Bcero KOHTpﬁo JTbi KHe o0pa3oBaTe/ibHbIE
ble padoThl paGoTsI pecypebi
bubnuoreka HOK
buonorus KakK
KOMIUICKCHAS HAVKA M KaK https://m.edso0.ru/863
1 - 1 €6122
Hactb COBPCMCHHOTO https://m.edso0.ru/863
oOmiecTBa e632a
KuBple cHCTEMBI U UX EubmioTexa HOK
2 . 1 https://m.eds00.ru/863
CBOICTBa 06122
YpoBHEBasg  OpraHu3anus bubumorexa OK
3 1 https://m.eds00.ru/863
JKHUBBIX CHCTEM 6564
Hcropuss  OTKpeITHS U bubnnoreka LIOK
4 M3y4YEHUS KJIETKH. 1 httpS://m.edSOO.rU/SGS
Knerounas Teopus e674e
Meroasl MOJEKYISAPHOU U bubnnoreka LIOK
KJIETOYHOMH OHOJIOTHH. https://m.edso0.ru/863
[MpakTuyeckas pabota e674e
5 «3ydenne METOI0B 1 0.5
KJIETOYHOU Ounosorun
(xpomarorpadus,
anekTpodopes,



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

muddepennmranbaoe

neHTpudyrupoBaHue,
[THP)»
6 XHUMHYECKUI COCTaB
KJIETKHU
MuHepanbpHble  BellleCTBa
7 KJIETKH, UX Ouonoruyeckas
poiib
Oprannueckue  BeIECTBA
KJIETKH — OemnKu.
JlaGopaTopHas pabora
8 0.5
«ObHapyxeHne OenKoB C
MOMOIIBI0  Ka4eCTBEHHBIX
peaKuuii»
9 CpoiicTBa, KiaccupuKaus
¥ QYHKLMA GEIKOB bubnuoreka [IOK
https://m.edso0.ru/863
10 Opranuyeckre  BellecTBa e6bh72
KJIETKU — YTJIEBOJIbI Bu6miorexa [JOK
11 Oprannueckue  BeIECTBA https://m.edso00.ru/863
KJI€TKH — JIUIIMbI e6b72
Hyk/leMHOBBIE  KHCJIOTBL Bubmrorexa LLOK
https://m.edso00.ru/863
JTHK u PHK. 06370
JlaGopaTopHas pabora Bubmiorexa L[OK
12 «Mccnenosanue 0.5 https://m.eds00.ru/863
HYKJIEMHOBBIX KHCIIOT, e6d5c
BBIJICJICHHBIX W3  KJIETOK
Pa3IMYHBIX OPTaHU3MOBY
Ctpoenne wu  (QyHKUUU
ATO®. Hpyrune
13
HyKJIeo3uaTprudochaTel
(HT®)
CexBeHMpOBaHUE JHK.
14 Metoant T€HOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKHU
15 Meroasl CTPYKTYPHOM
OHoI0THH
16 Turnsl KJIETOK.
[IpokapuoTnueckas KieTka
Crtpoenue
YKapUOTHYECKOM  KIIETKH.
17 [TpakTryeckas pabora 0.5
«M3yuenue CBONCTB bubnnorexa [JOK
KJIETOYHON MEMOPaHBI» hgpgél/ m.eds00.ru/863
. ebe
18 KHHOelierI;(HOCTHHH anmapat bubmmoreka [JOK
https://m.edso0.ru/863
OnHoMeMOpaHHbIe e6ff0
OpraHoUbl KJICTKH. https://m.edso0.ru/863
19 [IpakTuueckas paborta 05 e716¢c
«3yuenue TBUKCHUS '
[ATOTIIa3MBbI B
PACTHTENBHBIX KIETKAX)
20 [TonyaBTOHOMHBIE 05

OpraHon bl KJICTKHU:




21

MUTOXOHAPUH, TUIACTHIBL.
Jlaboparopnast pabora
«Hccnenosanue
IJ1a3MoOJIn3a u
JeTIa3MoIIn3a B
PACTUTCIIbHBIX KJICTKAX»

HemeMmOpaHnHbIe
OpPraHOM/Ibl KJIETKH

22

23

Crpoenue u GyHKIUH s1pa

CpaBHuTenbHas
XapaKTePUCTHKA KJIICTOK
sykapuoT. JlaboparopHas
paborta «3yuenne
CTPOCHHS KIIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

24

Accummsius u
JUCCUMMIIALIMSA ~ —  JIBE
CTOPOHBI MeTabonu3Ma.
Tunsl oOMeHa BEIIECTB.
JlaboparopHas pabora
«3yuenue
KaTaJIUTUYECKON
AKTUBHOCTH (DEpMEHTOB (Ha
nmpuMepe  aMuiasbl WA
KaTaJia3bl)»

25

depMeHTATUBHBII
XapakTep peaxkuuii
KJIETOYHOTO MeTaboImM3Ma.
JlaboparopHas pabora
«3yuenue
(hepMeHTaTUBHOTO
paclieryieHust  MepOKCUaa
BOJIOPOJIa B PACTHTEIHHBIX
Y J)KUBOTHBIX KJIETKAX»

0.5

26

27

benku-akTuBaTopsl U
OeNKU-UHTHOUTOPBI
ABTOTpOGHBINH THI 0OMEHa
BEIIECTB

28

29

dorocuntes

XEeMOCHUHTE3.
JlabopaTopHas pabora
«CpaBHeHHE IIPOLIECCOB
dboTocuHTE3a u
XEMOCHHTE3a

0.5

30

AHa’po0OHBIE  OpPraHU3MBI.
Bunnl OpOXKEHUSI.
JlaGopaTopHas pabora
«CpaBHeHHe IIPOLIECCOB
OpOKEHHMSI U ABIXaHUS»

31

AspoOHBbIe OpTraHU3MBI.
Oranbl  HHEPreTHYECKOTo
obMeHa

32

OHeprus MeMOpPaHHOTO
rpagueHTa IIPOTOHOB.

bubmuorexa LIOK
https://m.edso0.ru/863
e766¢
bubmuorexa LIOK
https://m.eds00.ru/863
e7c98
bubmuorexa LIOK
https://m.eds00.ru/863
e7aae
bubmoteka [IOK
https://m.eds00.ru/863
e796e
bubmmoreka LIOK
https://m.edso00.ru/86
3e796e



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI

bubnnorexa LHOK

33 Peaxin MATPHHHOTO https://m.eds00.ru/863
CHHTE32 e7dcd
TpancKpuILus o bubnuoreka HOK

34 p pui https://m.eds00.ru/863
MatpuuHblii cuaTe3 PHK e7dca

bubnmoreka LHOK

35 Tpancnsmus u e€ 3Tarnbl https://m.eds00.ru/863
e7dc4

Konuposanue bubnunoreka LIOK

36 aMUHOKUCIIOT. Poinb https://m.edso0.ru/863
pubocoM B  OMOCHHTE3E e7dc4
Oemnka
Opranuzanus reHoma Yy bubmorexa L10K

37 https://m.eds00.ru/863
MPOKAPUOT U DYKApUOT e7dca
MonekynspHble bubauoreka LIOK

38  MexaHU3MBI  JKCIIPECCHU https://m.edso0.ru/863
I'€HOB Y DyKapHuOT erdc4
Bupycsl — BHeKkiIeTOUYHBIE bubauoreka LIOK
bopMBI JKI3HHU " https://m.edso0.ru/863
00JIUraTHEIE [apa3HTHL e7dc4

39 0.5
[IpakTryeckas pabora
«Co3nanue MOJIeTTH
BHpYCa»

Bupychsie 3a00JieBaHUs bubaunoreka [HOK

40 YeIIOBEKa, JKUBOTHBIX, https://m.edso00.ru/863
pacTeHuit e7dc4
Hanorexnonoruun B bubamorexa L1O0K

41 https://m.edso00.ru/863
OMOJIOTHH U MEIUIIHE e7dcd

42 JKu3HeHHEIN IUKI KIIETKHA

43 Matpuunsiii cuntes JJHK
XPpOMOCOMBI.

JIaGoparopHas pabota

44 «3yueHne XpoMoOCOM Ha 0.5 Bubnmorexa LOK
TOTOBBIX https://m.eds00.ru/863
MUKPOTIpeIiapaTax e7fda

45 Jlenenue KIETKH — MHTO3 bubmunorexa [IOK
Tunsr knetok. Kapuokunes :;tf;g]/m.edsoo.ru/ 863
ﬁ 6 HHTOKH6H63' bubmuoreka IIOK

abopaTopHas paboTta https://m.eds00.ru/863

46 «Habmronenne wMuTO3a B 0.5 8436
KJIETKaX KOHYHMKAa KOpEeIIKa
JTyKa (Ha TOTOBBIX
MUKpOTIpernaparax)»

47 Perynsmus JKU3HEHHOTO
IIUKJIa KIIETOK

48 Opranusm  Kak  eauHOE
1enoe

49 Tkann pacTeHui. 05

JlaboparopHas paboTta



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a

«3yuenue TKaHeu
pacTeHuin»

Tkanu JKUBOTHBIX u
yenoBeka.  JlaGoparopnast

50 - 0.5
pabora «M3ydyeHne TKaHEH
JKMBOTHBIX)
Opransl. CucreMsl
51 OpraHoB. JlabopaTopHas 05
pabora «3ydyeHune opraHoB '
I[BETKOBOT'O PACTEHUS
52 Ormopa Tena opraHu3MOB
53 JIBI>KEHHE OPTaHU3MOB
54 [Iutanue opranu3MoB
IIuTanue MO3BOHOYHBIX
55 JKUBOTHBIX.
IInmeBapurenpHas cucrema
YyeJIoBeKa
56 JlpIxaHue opraHu3MoB
57 JlpIxaHue [MO3BOHOYHBIX
JKMBOTHBIX U 4eJIOBEKa
58 Tpancmopr  BemecTs y
OpPTraHU3MOB
KposeHnocHas cucrema
59 IMO3BOHOYHBIX KUBOTHBIX U
YeJI0BEKA
60 Brigenenue y opranusmon
61 3ammra y OpraHu3MoB
62 NmmyHHast cucTeMa
yeJI0BEKA
63 Paznpaxumocts u
PETYISLHNS Y OPTaHU3MOB
I'ymopanpHas perynsuus u
64 SHJOKPUHHAS cucremMa
’KHBOTHBIX U Y€eJIOBEKa
65 Dopmbl pa3MHOKEHUs
OpPTraHHU3MOB
66 [TonoBoe pazMHOXkEHNE
67 Metios
I'amerorenes. O6pa3oBaHue
U pa3BUTHE IIOJIOBBIX
KJIETOK. Jlaboparopnas
68 pabora «M3yuenwue 0.5
CTPOCHHS TOJIOBBIX KJIETOK
Ha TOTOBBIX
MHUKpOTpernaparax»
69 NunuBuayanbHOE pa3BUTHE
OpPraHU3MOB — OHTOT'CHE3
70 3akyagKa OpraHoB U TKaHEH
13 3apOJIBIIIEBHIX JTUCTKOB
Pocr u pa3BUTHE
71 XUBOTHBIX. JlabopaTopHas 0.5

pabota «BrlisiBneHue




MIPU3HAKOB CXOJICTBA
3apOoJbIIEN  ITO3BOHOYHBIX
YKUBOTHBIX»

PazmHoxeHue u pa3BuTHE
pacrenuii. JlaGopaTtopHas

72 pabora «CTpoeHHne opraHoB 0.5
Pa3MHOXKEHUS BBICIITHX
pacTeHui»
Uctopust craHoBieHus u Bubmuorexa LHOK
73 pa3sBUTHS TEHETHKH Kak https://m.eds00.ru/863
HayKd e86f2
bubmunoreka IIOK
https://m.edso0.ru/863
e8878
OCHOBHBIE  TOHATUSI U bubmunoreka LIOK
CHMBOJIBI TEHETUKU. https://m.edso0.ru/863
JlaGoparopHas paboTa e89a4
“ «pozoduna kak o0OBEKT 0.5 bubmoreka [IOK
FeHETHUYECKIX https://m.eds00.ru/863
HCCIICIOBAHUID) e8c60
Bu6nnoreka [JOK
https://m.edso00.ru/863
€8c60
3aKOHOMEPHOCTH
HacJeOBaHUsl TPU3HAKOB.
MonorubpumaHoe
CKpelIMBaHue.
75 [TpakTrueckas paborta 0.5
"N3yyeHne  pe3ysnbTaToB
MOHOTHOPHIHOTO
CKpEIIUBAHUS y
Tpo30¢uIb"
[luTonoruyeckue OCHOBBI
76 MOHOTUOPUIAHOTO
CKPEIIUBAHUS
AHanuzupyrouiee
77 ckpeuuBanue. HemnomnHoe
JTOMHHHUPOBAHHE
Jluru6puHOe bubnuoreka LIOK
CKpelLIBaHKe. https://m.eds00.ru/863
[IpakTuueckas pabora eefe
78 «3yuenne  pe3ynbTaTroB 0.5
TUTUOPUTHOTO
CKpEIIUBAHUS y
TPO30(UITBI»
[luTonoruyeckre OCHOBBI
79 TUTUOPUTHOTO
CKPEIINBAHUS
80 CremieHHoe HacJIeJOBaHHE
MIPU3HAKOB
81 XpomocoMHas Teopus
HAaCJIEACTBEHHOCTH
82 ['eneruka mona
83 T'emotnnn  kak IleocTHAS

cucrema



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

'enernueckuii  KOHTPOJb

84 pa3BUTHS pacTeHui,
YKUBOTHBIX U YEJIOBEKa
85 N3MeHUYMBOCTh MPHU3HAKOB.
Buipl u3MeHUYHUBOCTHU
86 Monuduxarrontas
M3MEHYMBOCTh
Bapuanuonssiii  pax  u
BapUallMOHHAS KpuBasl.
JlaGopaTopHas pabora
«Uccnenosanue
87 3aKOHOMEPHOCTEM } 05
MoAU(UKAITMOHHON
W3MEHYUBOCTH.
[Toctpoenue
BApUALIMOHHOTO  psifa W
BAPUALMOHHON KPUBOIi» Bubmiorexa [IOK
https://m.edso0.ru/863
I'eHOTHIIMUECKAs e8efe
W3MEHYUBOCTb.
88
KomOunaruBHas
U3MEHYMBOCTh
MyranuonHnas
U3MEHYUBOCTbD.
89 [IpakTryeckas pabora 05
«Mytatmu 'y  Apo30Gbuiibl '
(Ha TOTOBBIX
MHUKpOIIpenaparax )»
3aKOHOMEPHOCTH
90 MYTaIlMOHHOTO  TpoIlecca.
OnureHeTruka u
SMUTEHOMUKA
I'enetnka 4eI0BeKa. bubmnoTeka HOK
91 HpaKTquCKa;{ pa60Ta 05 httpS://m.edSOO.rU/863
: e8d78
«CocTaBieHue ¥ aHaIu3
POAOCIOBHON»
MeTtonanl MeEIUIMHCKOHU brbmiorexa HOK
92 https://m.eds00.ru/863
TE€HETUKHU 8478
3HaueHune MEIUINHCKON bubnuoreka IHOK
T€HETUKHU B httpS://m.edSOO.rU/863
93 MpeAOTBpPALICHUN U e8d78
JIeYCHU U TEHETUYECKUX
3a005eBaHUI YeTOBEKa
OcHoBHBIE MTOHSATHUS
cenekuuu.  JlaboparopHas
94 pabora «M3yueHue cCopTOB 05
KYJIbTYPHBIX pPAacTE€HUH H ' bubmiorexa [IOK
nopox JOMAIITHHX h;tgill/m.edsoo.ru/863
e
PKHBOTHRIX? . bubnnorexa [JOK
Metompr  cenexnmonHoOMH https://m.eds00.ru/863
paloThI. JlaGopatopHas 9214
95 pabora «M3yuenwue 0.5
METO/IOB CeJIeKLIUU

pacTeHui»
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Hoctmxenus CEJICKIINHU
9% pacTeHMd U KUBOTHBIX. 1
[TpakTrueckas paborta
«IIpuBHBKa pacTeHU»
CoxpaHeHue, H3y4Y€HHE U
97 HCIIOJIb30BaHUE 1
TEHETUYECKUX PECYPCOB
buorexHonorus kak Hayka
U OTpacib IPOU3BOJACTBA.
98 [TpakTudeckas pabora 1 0.5
«3yuenue 00BEKTOB
OMOTEXHOJIOTHI BuGmiorexa LIOK
99 OCHOBHBIE  HAaIlpaBJICHUS 1 https://m.eds00.ru/86
CUHTETHYCCKON OMOJI0rUn 3e9336
100 XpoMOCOMHasi H TEHHas 1
WHXXCHEPUS
101 MemunuHckue 1
OMOTEXHOJIOTHH
PesepBHbIit YPOK.
102  IloBrOopeHue, o0060O0mIEHUE, 1
CHCTEMAaTH3alUs 3HAHUI
OBHIEE KOJIMYECTBO 102 0 135
YACOB 110 ITPOTPAMME
11 KJIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne IpakTnyec uupposbie
n/n Tema ypoka Bcero KOHTpﬁom’H KHe oOpa3oBaTesibHbIE
ble padoThbI paGoTEI pecypebi
DBosonoHHas Teopust U bubmmorexa ~ TIOK
1 ' 1 https://m.eds00.ru/86
HAapsuta 3ea20e
JBrxyiue CHJIBI bubnunoreka  L[OK
2 SBOJIOIMM BHUAOB 110 Y. 1 https://m.eds00.ru/86
Jlapuny 3ea20e
BopnOa 3a cymecTBoBaHue, bubmuorexka  IL[OK
3 eCTEeCTBEHHBIH u 1 https://m.eds00.ru/86
HCKYCCTBEHHBI 0TOOp 3eaz0e
®opMupoBaHue bubmoreka  I[OK
4 CUHTETUYECKOH  TEOpUH 1 https://m.edsoo0.ru/86
JBOJIIOLUHU 3ea20e
OTanbel  YBOJIIOLIMOHHOTO Bu6nmoreka [JOK
5 npolecca: 1 https://m.eds00.ru/86
MHUKPODIBOIIOLHSA u 3e9cle
MaKpOIBOTIOIHS bubmuoreka LIOK
Tonysuus L https://m.edso00.ru/86
6 JJIEeMEHTapHass  CAUHHIIA 1 3e99c6
S BOJIOLLAMN bubmuoreka LIOK
I https://m.edso00.ru/86
3aKkoH T€HETHUYECKOTO 3e9dad
paBHoBecust [Ix. Xapaw, bubmuoreka ITOK
7 B. Baiin6epra. 1 05 https://m.edsoo.ru/86
JlaGopaTopHas paborta ' 3e9ed0
«BrIsBieHHE bubmuoreka IIOK
M3MEHYMBOCTH y 0co0eii https://m.eds00.ru/86
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OJIHOTO BHIA»

DOneMeHTapHbIe  (HaKTOPhI
3BOJOOHUHN

10

11

12

Dddexr OCHOBATEIIS.
Dddekt OyTBUIOYHOTO
TOPJIBIIIIKA

Murpanuu. N3omsaunn
OIS
reorpaduyeckas,
Ouosornueckas
EcrectBennbiii otOop —
HampaBJIAOIMUNA  (akTop
IBOJTIOIIAH

[TosoBoit oTOOP

13

[Tpucnocob1eHHOCTH
OpPraHU3MOB KaK pe3yibTar
MUKPOIBOJIIOIIH.
JlaboparopHast pabora
«U3yuenue apomopdo3oB
u HIuoa anTanui y
pacTeHUi U KUBOTHBIX»

0.5

14

15

ITpumepsr
IPUCTIOCOOICHNI y
OpPTraHU3MOB:
MOpP(OJIOTHYECKHE,
(bu3noIorNUecKue,
OHMOXUMHUYECKUE,
MOBEJICHUECKUE.
JlaboparopHas pabora
«[Ipucnocodnenus
OpraHU3MOB u ux
OTHOCHUTEJIbHAS
11eTIECO00Pa3HOCTH»

Bun, ero xpurepunm u
cTpykrypa. JlaboparopHas
pabora «CpaBHEHUE BUIOB
o MOP(OJIOTHUECKOMY
KPUTEPHIO»

0.5

0.5

16

17

18

Crpykrypa BUIA
Bunoobpazoanue KaK
pe3yJspTar
MHUKPO3BOJIOLUU

CBsi3b MHUKPOAIBOJIOIUN H
SNUAEMHOJIOTHH

3e9fde

19

20

21

MakposBonronus.
ITaneonTomorunueckue
METO/IbI U3y4YeHUs
SBOJTIOIUHU

buoreorpagpuueckue
METOJIBI U3y4CHUS
IBOJTFOLIUU
DOMOpHOIOTHYECKHE u
CPaBHHUTEIILHO-
MOpPQOIOTHYECKUe

Bu6nuoreka IJOK
https://m.edsoo.ru/86
3e9cle

bubmuoreka LIOK
https://m.edsoo.ru/86
3e8efe




METOABI HN3YUCHUA
9BOJJIIOINH

MonexkyisapHo-
TCHETHYECKHE,

22 OMOXVMHYCCKUE u
MaTeMaTHYEeCKUE METOIbI
W3YYCHHUS SBOJFOIHH

23 OOmme 3aKOHOMEPHOCTH
IBOJIIOIIH
ApanTuBHas ~ paauarsl.

24 HepaBHOMepHOCTh TEMIIOB
IBOJTIOIIAH
Hayunslie TUIIOTE3BI

25 MIPOUCXOXKACHUS KUZHU HA
3emiie
Jlonay4Hsle

26 MIpEeACTABICHUS 0
3apOKICHUH KU3HU
OcHoBHBIE STaIbl

27 HEOPraHUYECKOU
IBOJTIOIIAH

o8 T'unoresnl 3apOKIACHUS
KHU3HH
Hctopus 3emiu 1 METOJIbI
eé U3y4CHUS.

29 JlaGopaTopHas pabora 05
«M3yyeHre U ONHCAHME
HCKOITaeMBIX OCTaTKOB
JPEBHUX OPTaHU3MOBY

30 HauanbHbie } ATaIbI
OpPTaHUYECKOM IBOITFOIIUHN

31 DBOITIOLUS DYKAPUOT
OcHOBHBIE ATaIbl
IBOJIIOIIMH  PACTUTEILHOTO
MUpa. [IpakTuueckas

32 pabora «M3yuenwne 0.5
0cOOEHHOCTEH  CTpoeHus
pacTeHni pa3HBIX
OTJICTIOB)»

OcHOBHBIE ATaIbl

33 IBOJTIOIIAH KUBOTHOTO
MUpa
DBOTIOIUS JKUBOTHBIX.
[IpakTuueckas paborta

34 «M3yuenue ocobOeHHOCTEH 0.5
CTPOCHHS  TIO3BOHOYHBIX
KUBOTHBIX)»

35 PazButue xu3HM Ha 3emie
0 9paM | Mepuoam
MaccoBble BEIMUPAHUS —

36 IKOJIOTUYECKHAE  KPU3HCHI
MPOIILIOTO

37 CoBpeMeHHbIN

bubaunoreka LIOK
https://m.edso00.ru/86
3e8efe

bubmmoreka LIOK
https://m.edso00.ru/86
3eabab

bubmmoreka LIOK
https://m.edso00.ru/86
3eabbe




SKOJIOTUYECKUH  KpH3UC,
€ro 0COOCHHOCTH

38 CoBpeMeHHas cHCTEeMa
OpPraHUYECKOTO MPOIIIOTO
OcCHOBHBIE
39 CUCTEMAaTUYECKUE TPYIIIBI
OpraHU3MOB
40 AHTpOMOJIOTUS — HayKa O
YeIIOBEKE
Pa3zButne npencraBieHui
41 0 IIPOUCXOXKACHUU
YyeJIoBeEKa
Mecto genoBeKa B
CUCTEeME  OpraHHUYeCKOro
MHUpa. JlaGopaTopHas
42 pabora } «M3yuenue 05
O0COOEHHOCTEH  CTPOCHHMS
cKeeTra YeJIOBEKa,
CBSI3aHHBIX C bubmunoreka IIOK
TIPAMOXOKICHIEM https://m.edso00.ru/86
3eac2c
43 JBmxymme CHUIBL bub6mmorexa IJOK
aHTpOIIOrcHEsa https://m.eds00.ru/86
CooTHolieHue 3ead44
44 OHOJIOTUYECKUX u bubanorexa LIOK
COIIMAIBHBIX (DAKTOPOB B https://m.edso0.ru/86
AHTPOIIOTEHE3E %98661‘6 oK
NOJINOTCKA
45 Ocrosnre cram https://m.edscL)E).ru/BG
AHTPOIIOTCHE3a 3ea042
16 Ilaneoreneruka i
majeoreHoMHKa
47 OBONIOIUSA COBPEMEHHOIO
YyeJIoBeKa
Yenoseueckue pachl.
[TpakTuueckas paborta
48 «3yuenwue 0.5
9KOJIOTHYCCKHUX aJanTallui
YeJIOBEKAY
49 MexIUCIUTITTMHAPHbBIE
METO/IbI AaHTPOIIOJIOTHH
50 3apokeHue W pa3BUTHE
9KOJIOTHU
MeTo b1 DKOJIOTHH. EH@I.HOTeKa [OK
JlabopaTopHas paborta ggngg m.eds00.ru/86
51 «3yuenue METOI0B 0.5 BrGmorexa LIOK
OKOJIOrMHCCKIX https://m.eds00.ru/86
HCCIIEIOBAHUI 3e8efe
59 3Haqe131/1e 9KOJIOTHYECKHUX
3HAHUH JIJI YeJ0oBeKa
53 Okonorndeckue GaKTopsl Bu6miorexa [JOK
AbGuoTtnueckue  (QaKTopsbl. https://m.edsoo.ru/86
CBeT Kak 9KOJOTMYECKUil 3eafec
54 daxro J1a6 0.5 bubnnorexa [JOK
p. aboparopHas

paborta «BosiBEHUE

https://m.edsoo.ru/86




MIPUCTIOCOOICHU I
OpraHu3MoOB K BJIMAHHIO
CBETa»

55

56

57
58

AOGuoTtndeckue (paxTopsl.
Temneparypa Kak
JKOJIOTHYeCKU  (hakTop.
Jlaboparopuast pabora
«Brp1siBICHUE
MIPUCTIOCOOICHHMIA
OpPraHU3MOB K BIIUSHHUIO
TEMIEPATYPhI»

AOGuotnueckue (HaKTOpEIL.
Bnaxunocts KaK
JKOJIOTHYeCKUd  (hakTop.
JlaGopaTopHas pabora
«AHaTOMHYECKHUE
0COOCHHOCTH pacTeHH U3
Pa3HBIX MECT OOUTAHUS

Cpenpl oOUTaHus
OpPTraHU3MOB

buonornueckue puTMsl

0.5

0.5

59
60

Kuznennsie dbopMbI
OpraHU3MOB

buotnueckue GaxTopsl

61

3HadeHHe OHMOTHYECKUX
B3aUMOJeUCTBUHI st
CYILIECTBOBAHUS
OpraHu3MoOB B cpene
o0uTaHUA

3eb10e

bubmuoreka IIOK
https://m.edso00.ru/86
3eb348

62

OKOJIOTUYECKHE
XapaKTEPUCTUKU
MONYJISALIUH

63

OcHOBHBIE oKa3aTen
MONYJISALIMKA: YHCIIEHHOCTb,
MJIOTHOCTh, BO3pAacTHAsT M
MI0JIOBAs CTPYKTypa

64

65

OcHOBHBIE noKa3aresiu
MOMYISALMUA: POKIAEMOCTb,
IPUPOCT, TEMI  POCTa,
CMCPTHOCTH, MUI'PALIUA
DKoJoru4eckasi CTpyKkTypa
HOMYJISALUH

66

67

68

JlvHamuka nDonysIALUUU U
€€ perynsanus

Kpussie pocra
YUCJICHHOCTH TOIIYJISLUU.
Kpusbie BbKUBaHUS

DKosornyeckas HUIIIA
BH/JIA. JlaGopaTopHas
pabora «lIpucmocobneHus
CeMsIH pacTeHni K
pacceIeHnio»

0.5

69

Bun KakK cucTtema

bubaunoreka IIOK
https://m.edso0.ru/86
3eb46a

bubmunoreka IIOK
https://m.edso0.ru/86
3eb46a

bubauoreka LIOK
https://m.edso0.ru/86
3eb5fa

bubmuoreka LIOK
https://m.edso00.ru/86
3e8efe




MOIYJISAAN

3aKOHOMEPHOCTH
70 MOBEJACHUS W MHTPAIHid
KUBOTHBIX
71 Coo011ecTBO  OpraHu3MoB
— OuoLIeHO3
79 DKocucrema Kak OTKphITas
cucTema
Kpyrosopor Bemects u
73 MTOTOK SHEPTUH B
IKOCHCTEME
74 OcHoBHBIE MOKa3aTeun
9KOCHCTEMBI
75 DKOJIOTUYECKHUE
MU PAMH/TBI
76 W3menenus cooOmiecTB —
CYKIIECCHH
[IpupoaHble IKOCHCTEMBI.
77 DKOCUCTEMBI 03€p U PEK.
DKOCUCTEMBI  MOpEl |
OKCaHOB Bu6nnoreka [JOK
IIpupoaHbIE IKOCHCTEMBL. https://m.edsoo.ru/86
78 DKOCHUCTEMBI TYHJIP, 3ebb5e
JIECOB, CTENEH, YCTHIHb bubnmoreka [IOK
https://m.edso0.ru/86
79 AHTpOIOTreHHbIE 3ebd16
9KOCHCTEMBI
Ypb603KOCHUCTEMBL.
80 [IpakTuueckas pabota 05
«M3ydenue u omnucaHue '
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH
(hopMUPOBaHUST OCHOBHBIX
81 B3aUMOJEICTBUI
OpPTraHHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IACHCTBUSA
3arpsAA3HEHUNI pa3HBIX
THUIIOB Ha
82 CyOOpraHu3MEHHOM,
OpraHU3MEHHOM,
MOMYJISIITIOHHOM "
9KOCHUCTEMHOM YPOBHSIX
buocdepa —
83 oO1IeruIaneTapHas
o0oJiouka 3emiu
84 Yuenne B. n.
Bepnajackoro o 6uocdepe Bu6miorexa [JOK
85 3aKOHOMEPHOCTHU https://m.edso0.ru/86
CYIIECTBOBaHUs OHOC(EPHI 3e8efe
86 Kpyrosopotsl Bemects u
OMOTCOXMMHUECKUE ITUKITBI
87 30HaJIBHOCTE  OHOC(EpBI.

OcHoBHbIE OMOMBI CYIIN




88 YceroitunBocTh OMOChHEpsI 1
bubmuoreka 1JOK
89 il;())(ngmqecme KPH3HCE! 1 https://m.eds00.ru/86
PUIHHEL 3ebale
. bubmuoreka IOK
90 lgggi[(%lgcmne HestoBeka Ha 1 https://m.eds00.ru/86
Py 3ebale
AHTpOIIOreHHOE bubmuoreka  I[OK
BO3€elicTBUE Ha https://m.edso00.ru/86
91 i 1 3ebale
PaCTHTENbHBIH u
YKUBOTHBIN MUDP
bubmuoreka [[OK
92 Oxpana npupozab! 1 https://m.edsoo.ru/86
3ebale
OCHOBHEIE IIPUHLUITBI bubmuoreka  IJOK
93  ycroifumBoro  pas3BUTHA 1 https://m.edso0.ru/86
YeJIOBEUECTBA U IPUPOIHI 3ebale
PanuonansHOE bubmuoreka I[OK
MIPUPOIONOIB30BAHUE " https://m.edso00.ru/86
94 COXpaHCHHE 1 ebale
OHOJIOrUYECKOI0
pa3zHooOpa3us 3eMiu
O06o0mieHue 10 TeMe
95 «MukposBoonusi U e 1
PE3YIIbTATHI»
O0o01menue 1o  TeMe
96 «Makpo3Bomroiuss U eé 1
PE3yNIbTAThI»
O0o01menue 1o  TeMe
97 «IIpoucxoxnenue U 1
pasBuTHE YKH3HHU Ha
3emie»
O06o0menue 1o  TeMe
98 «IIpoucxoxaenue 1
YeJIOBEKa — aHTPOITOTCHE3)
O06o0menue 1Mo  TeMe
99 «JKonorus — Hayka o 1
B3aMMOOTHOIIEHUIX
OpPraHU3MOB»
O06o0Omenue 1O  TeMme
100 «Opranusmel ©  cpena 1
00OUTaHUI»
O06o0menue mno  TeMe
101 | «Oxomorus BUJIOB u 1
MTONYJIALIMI»
O06o0menue mno  TeMe
102  «buocdepa — rmobanbHas 1
9KOCHCTEMAY
OBIIEE KOJIMYECTBO 102 75

YACOB I10 ITPOTPAMME
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ITPOBEPAEMBIE HA EI'J 110 BUOJIOI'MA TPEBOBAHMS K PE3YJIbTATAM
OCBOEHHMA OCHOBHOMU OBPA3OBATEJIbBHOH ITPOI'PAMMBI CPEJJHET'O

OBILIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TpeGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero oo0pa3oBaHus

ChopMUpOBaHHOCTh 3HAHUW O MECT€ W pOIH OWOJIIOTUM B CHUCTEME
€CTECTBEHHBIX HAyK, B (DOPMUPOBAHHH COBPEMEHHOH €CTECTBEHHOHAYYHOU
KapTUHBI MUPa, B TIO3HAHUU 3aKOHOB MIPUPOJIBI U PEIICHUH KU3HECHHO BaYKHBIX
COLMAIBHO-ITHYECKUX, YKOHOMHYECKUX, IKOJIOTHYECKUX npodiaem
YeloBeYeCTBa, a TaKKEe B PCIICHUU  BOIPOCOB  PAIMOHAILHOTO
NPUPOJIONIONB30BaHUs, B (OPMHPOBAHWU IIEHHOCTHOTO OTHOIICHUS K
pupojie, OOIIECTBY, YEIOBEKY; O BKJIA/Ie POCCHUUCKHUX M 3aPYOCIKHBIX YIEHBIX
— OMOJIOTOB B pa3BUTHE OMOJIOTUH

Bnanenue cucremoil 3HaHHMN 00 OCHOBHBIX METOJAaX HAy4YHOTO IO3HAHUS,
UCTIONIB3YEeMbIX B OHOJIOTHYECKUX HCCIEIOBAHUAX IKHUBBIX OOBEKTOB U
9KOCHUCTEeM (OIKMCaHME, M3MEpEeHHue, NMPOBEACHUE HAOIIOJEHUN); criocobaMu
BBISIBIICHHSI ¥ OLIEHKU aHTPOMIOTEHHBIX U3MEHEHHU B TIPUPOJIE.

YMeHue BBIIBUTaTh THUIOTE3bl, MPOBEPSITh HX IKCHEPUMEHTAIbHBIMU
cpeacTBaMu, (HOpMYIHpYs 1€l UCCIEAOBAaHUS, aHATU3UPOBATh MOJTYYCHHBIC
pe3yNbTaThl U AENaTh BHIBOBI.

BrisiBiieHHEe 3aBUCHMOCTH MEXKIy HCCIIEIyeMBIMU BEIMYMHAMHU, OOBSICHEHHE
MOJIyYEHHBIX PE3yJIbTaTOB M (POPMYIUPOBAHUE BHIBOJIOB C HCIOJIH30BAHUEM
HAay4YHBIX [OHATHM, TEOPUM U 3aKOHOB

YMeHue BHaJeTb CHCTEMOH OMOJOTMYECKMX 3HAHHWM, KOTOpas BKIIIOYAET:
OCHOBOTOJIArarolye OMOIOrMYECKUE TEPMUHBI U MOHSTUS (3KU3HB, KJIETKA, TKaHb,
OpraH, OpraHu3M, BHJ, TOMYJSIMA, OJKOCHCTeMa, OuoreHo3, Ouocdepa;
MeTabonmM3M, TOMEOCTa3, KJICTOYHBIH  WMMYHHUTET, OHOCHHTE3  OelKa,
OuoroIMMephl,  JAUCKPETHOCTb,  CAMOPETyJISLUs,  CaMOBOCIPOU3BEICHHUE,
HACJIe/ICTBEHHOCTh, U3MEHYMBOCTh, JHEPrO3aBUCUMOCTD, POCT M PA3BUTHE);
Ouosornueckue Teopuu: kierodHas teopus T. IlIBanna, M. Illnetinena, P.
BupxoBa; kioHaNbHO-CENEKTUBHOrO uMMyHuTera [I. DOpmux, W.U.
MeuyHukOBa, XpOMOCOMHas Teopusi HacileAcTBeHHocTh T. Moprana, 3akoH
3apoabimeBoro cxoxacrsa K. bapa, sBomounonnass teopus Y. [lapBuna,
CHUHTETHUYECKAsl TEOpUsl HBOJIIOLMHU, Teopus aHtponoreHesa Y. JlapBuHa;
teopusi O6uoreonieHo3a B.H. CykauéBa; yuenue H.U. BaBunoBa o meHtpax
MHOT000pa3usi W TPOUCXOXKICHHUS KYIbTYPHBIX pacTeHuil, yudenue A.H.
Cesep1ioBa 0 yTSIX W HaMpaBJIEHUsX dBoIONNHU, yuenune B.W. BepHaackoro —
o 6uocdepe);

3aKOHBI (eauHOOOpa3usi TOTOMKOB TI€PBOTO TIOKOJICHUSI, PaCIICTUICHHS
MPU3HAKOB, HE3aBUCUMOr0 HacieloBaHus npuzHakoB [. Mennens;
CUEIUICHHOTO HAacJIeJI0BaHUs MPU3HAKOB W HAPYLICHUS CIEINJIEHUS T€HOB T.
MopraHa; romMoJIOTHUECKUX PsIOB B HacieacTBeHHOM u3MmeHunBoctu H.U.
BaBunoBa; reneruueckoro paBHoBecus Jx. Xapnu u B. BaiinOepra;
3apoapimeBoro cxoactBa K. bapa; Omorenernueckuii 3akon . I'ekkens, .
Mronnepa);

MPUHIIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHumyma FO. JluOuxa, 5KOJOTMYECKOW MNHpaMUAbI YHCEd,
OMOMACCHI U DHEPTHH);

runotessbl (koauepsatHor AWM. Onapuna, nepuuHoro OynaboHa k. XomnnaeiiHa,
mukpocgep C. okca, pubdozuma T. Hek)

YMeHue pemaTh MOUCKOBBIE OMOJOTMUYECKHE 3a7ayM; BBISABIATH MPUYUHHO-
CIIEICTBEHHBIE CBSI3U MEXIY HCCIEIyeMbIMH OHMOJOTMYECKUMHU OOBEKTaMH,
IPOLIECCAMU U SIBJICHUSIMHM; J€JaTh BBIBOABI U IPOTHO3bI HAa OCHOBaHWUU
MOJTY4YEHHBIX pe3yIbTaToOB;

COCTABJIATh TE€HOTUIIMUYECKME CXEMBbl CKPEUIMBAaHUS JUIsl pasHbIX THUIIOB




HACJIEI0OBaHUs NPU3HAKOB Y OPraHU3MOB, COCTABIIATH CXEMbI IIEPEHOCA BEILIECTB
Y SHEPTUH B SKOCUCTEMaX (LIeMH MUTAHUs, TUIIEBbIE CETH)

YMeHue yCTaHaBIMBATh B3aUMOCBA3M MEXIY CTPOCHHEM U (DYHKIUSIMHU:
OpPraHOMJOB, KJIECTOK pPa3HbIX TKAaHEW, OpraHaMHd M CHCTEMaMU OPraHOB Yy
pacTeHUH, KUBOTHBIX U YEJIOBEKA; MEXKAY dTaraMi oOOMEHa BEILIECTB; dTallaMU
KJIETOYHOIO LHWKJIA M OJKM3HEHHBIX LMKJIOB OPraHU3MOB; JTalaMu
SMOPHOHAILHOTO PAa3BUTHS; TEHOTUIIOM U (PEHOTHUIIOM, (EHOTHUIIOM H
(bakTopamMu cpeabl 0OMTaHMS; MPOLECCAMH IBOJIIOLMY; IBMKYILUMHU CUIaMHU
AHTPOIIOTeHE3a; KOMIIOHEHTAMM PA3JIMYHBIX 3KOCUCTEM U MPUCIOCOOIEHUSIMU
K HUM OpPraHHU3MOB

YMeHue BBIICISATh CYIECTBCHHBIC TPU3HAKH:

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPHUOT M OSYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX ~OPraHW3MOB, BHJIOB, OWOICOLIEHO30B, JSKOCHCTEM U
Ouocdepsl; CTPOCHHS OpPraHOB M CHCTEM OPraHOB pACTEHUH, YXHBOTHBIX,
YeNIOBEeKa; MPOIECCOB JKU3HEACATEIBHOCTH, IMPOTEKAIONIMX B OpPraHU3Max
pacTeHHi, >KMBOTHBIX W 4YeJOBEKa; OMOJIOTMYECKUX MPOIECCOB: OOMEHa
BelecTB (MeTaboym3M), HHOOPMAIIMU W TIPEBPAICHUS YHEPTUH, OPOKCHUS,
aBTOTPOHOTO W TETepOTPO(HOTr0 TUNOB MHUTAHUA, (POTOCHHTE3a H
XEMOCHHTE3a, MUTO3a, Meiio3a, raMeToreHesa, IMOpHOTeHe3a,
NOCTAMOPHOHAIBHOTO Pa3BHUTHUS, PA3MHOKEHUS, WHAMBHIYATBHOTO Pa3BUTHS
opranuzMa (OHTOTCHE3a), B3aMMOJICHCTBUS TEHOB, T'€TEPO3UCA; JCHCTBHM
HCKYCCTBEHHOTO O0TOOpPA, CTAOMIM3UPYIOUIETO, ABMKYILETO M Pa3phIBAIOIIETO
€CTeCTBEHHOTO  OTOOpa;  auIOMAaTPUYECKOr0 M CHMIATPHUYECKOTrO
BUA000PA30BaHUs; BIMSHUS JBUXKYIIMX CHJ SBOJIOUMU Ha TEHO(POHA
HOMYJISIIUKM, — TPUCIIOCOOJICHHOCTH ~ OpPraHu3MOB K cpene  OoOuTaHwms,
YepeoBaHMsl HANpPaBJICHUN OSBOJIONHMH; KPYTOBOPOTAa BEIIECTB W IOTOKA
SHEPIHH B DIKOCUCTEMAX

ChopMupoBaHHOCTH YMEHHUSI BBIJICISATH CYIIECTBEHHBIC MPHU3HAKH BHUPYCOB,
KJIETOK TPOKAapuOT M JYKAapHUOT; OJHOKJIECTOYHBIX M MHOTOKJIETOYHBIX
OpraHWU3MOB, BHUJOB, OMOTCOIIEHO30B M 3KOCUCTEM; OCOOEHHOCTH IPOIIECCOB
oOMeHa BENIECTB W TNpEBpAIlleHHS OSHEPTUU B KIETKe, (oTocuHTE3a,
TUTACTHYECKOTO W JHEPreTHYEeCKOT0 OOMEHa, XeMOCHHTE3a, MHUTO03a, MeHo3a,
OIJIOJJOTBOPEHUS], PAa3BUTHUS U PA3MHOXKCHMsI, WHIMBUAYAJIBHOTO DPA3BUTHA
opranusMa (OHTOreHe3a), 00pbObI 3a CYIIECTBOBAaHUE, ECTECTBEHHOIO 0TOOpA,
BUJ000pa30BaHUsl, MPUCIIOCOOJIEHHOCTH OpPraHU3MOB K cpele oOuTaHus,
BIIMAHUSA KOMITIOHEHTOB 3KOCHUCTEM, AHTPOIIOTCHHBIX N3MEHEHNH B
HKOCHUCTEMAX CBOEH MECTHOCTHM, KpPyroBOpPOTa BEIECTB M MpPEeBpalCHHs
sHepruu B Ouocepe

YMeHHe WCIOIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUI0O U CHMBOJIUKY [UISl JOKA3aTelbCTBA POJCTBA OPraHU3MOB
pPa3HBIX CHUCTEMAaTUYECKHX TPYI, B3aUMOCBSI3HM OpPraHU3MOB U CPEIbI
oOWTaHUs; €IMHCTBA YEIOBEYECKHX pac; HEOOXOAMMOCTH 3J0pPOBOTO o0Opasa
JKU3HH, COXPAaHEHMsI pa3HOOOpa3usi BUJOB M OSKOCHCTEM KaK YCIOBUSA
COCYIIIECTBOBAHMS IPUPO/IbI U YEIIOBEYECTBA

YMeHHne KpUTHYECKH OLIEHUBATh MHPOPMALUIO OHOJIOTHYECKOTO COJIEpKaHMS;
MHTEPIPETUPOBATh OSTHUYECKHE AaCMEeKThl COBPEMEHHBIX MHCCIEIOBaHUN B
Ouonoruu, MeIuIMHE, OHOTEXHOJOTMM; paccMaTpuBaTh  IJIOOANbHBIC
9KOJIOTHYECKHE MPOOJIeMbl COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOIIEHHUIO K
HUM COOCTBEHHYIO MO3ULIUIO
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BUOJIOT'UHN
Kon IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS
1 buonorus xak Hayka. JKuBble cuCTEMBI U UX U3y4YEHHE

CoBpemeHHast OMONIOTHsST — KOMIUIEKCHas Hayka. buosjormueckue Haykd U H3ydaemble
uMH 11pobsieMbl. DyHIaMEHTAIbHBIC, TPUKIIAAHBIE U TOUCKOBBIE HAYYHbIE HCCIIEOBAHUS
B OMOJIOTHH.

1.1  3nayenue Ouosnoruu B (HOPMHUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccuu, cBsa3anHble ¢ Ouosiorwei. 3Ha4YeHHE OHOJIOTMM B IMPAKTHYECCKOM
JESTEIbBHOCTH YE€JIOBEKa: MEIULIMHE, CEJIbCKOM XO3SICTBE, MPOMBIIUIEHHOCTH, OXpaHe
MPUPOJIBI

JKuBbIe cucTeMbl Kak IpeaMeT u3ydeHus: ononoruu. CBOMCTBA KUBBIX CUCTEM: €MHCTBO
XHMHYECKOI0 COCTaBa, AUCKPETHOCTh M IEJIOCTHOCTh, CIIOXKHOCTh U YHOPSIAOUYECHHOCTh
CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPraHHU3allMsi, CAMOBOCIPOU3BEAECHUE, DPA3APAKUMOCTD,
W3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHCTEM: MOJIEKYJISPHBIN, KIETOYHbIM, TKaHEBBIN,
OpTraHW3MEHHBIM, TOMYJISIIMOHHO-BUJIOBOH, SKOCHUCTEMHBIH (OHMOTEOIEHOTHYECKHUA),
ounochepnsiid. [Iporeccel, MpoUCXOsAIIHe B KHUBBIX cUcTeMax. OCHOBHBIC IMPHU3HAKU
*KuBOro. JKu3Hb Kak (hopMa CyIIeCTBOBAHHS MAaTEPUHI

1.2

Mertonbl  Oumonormueckoil  Hayku. HaOmrogeHue, u3MepeHHE,  HKCIEPUMEHT,
cucreMarusanus, MeraaHanus. IloHsATHe O 3aBUCMMOM M HE3aBUCUMOM II€PEMEHHOM.
ITnanupoBanue skcnepumenta. IlocraHoBka m mposepka rumnote3. Hynesas rumoresa.
[Tonstne BBHIOOPKH W €€ MOCcTOBEpHOCTH. PazOpoc B Omojormueckux AaHHBIX. OneHka
JIOCTOBEPHOCTH  IIOJYYEHHBIX pPE3yabTaTOB. [IpHYMHBI HCKaKEHUS PE3YJIbTaTOB
JKcrepuMeHTa. [IoHsATHE CTaTUCTUYECKOTO TECTA

1.3

2 Kinerka xak Omosornueckas cucrema

Knerka — cTpykTypHO-(DyHKIIMOHAJIbHAS €AMHMIIA KUBOTO. MICTOpHST OTKPBITUS KIETKHU.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Ilneiinen, P.
BupxoB). OCHOBHBIE OJ0XKEHUSI COBPEMEHHOMN KJIETOYHON TEOPHUH.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMU: MHUKPOCKONIMs, Xpomarorpadus,
ANIEKTpodope3, METOJ MEUYEHBIX aToMOB, AU(QepeHlIHnaIbHoe UEeHTpUudyrupoBaHue,
KYJIbTUBUPOBaHHUE KJIETOK

2.1

XUMHAYECKUN COCTAaB KIETKH. Makpo-, MUKPO- ¥ YJIbTPaMUKPOJIEMEHTHL. Boja u e€ poib
KAaK pacTBOPUTENs, peareHTa, y4acTHe B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYIIALNH.
MuHepanbHble BelecTBa KIETKH, UX OMojoruyeckas poyib. Pojib KATHOHOB U @aHMOHOB B
KJIETKE.

buonornueckue mnonumepsl. benku. AMHHOKUCIOTHBIM cocTaB 6enkoB. CTpyKTYpbl
OenkoBoil moJekynbl. [lepBuuHas cTpykTypa Oenka, MenTuaHas CBsI3b. Bropuynas,
TpeTUYHas,  4eTBepTHuYHass  CTpyKkTypbl.  [leHarypauus.  CBoiictBa  OenKoB.
Knaccudukanus 6enxos. buonornueckue QpyHkiuu 6€IKoB.

VYraeBoasl. MoHOCaxapuabl, AUCAXapHUIbl, OJIMrocaxapujpl M moiucaxapuabl. OOmumid
IUTAaH CTPOEHHUS U (PU3MKO-XMMUYECKUE CBOMCTBA YrieBoa0oB. buonornueckue GpyHKuuu
YIJIEBOJOB.

2.2 Jlumupsl.  TuapodunbHO-THApOodoOHBIE  cBoiicTBa.  Kitaccudukarnwst — JTUMHIOB.
Tpurnunepunsl, Gocoaunuasl, BockH, crepouasl. buonornyeckne GyHKIMU JIUITHIOB.
OOmme cBoiicTBa OMOJOTMYECKMX MEMOpaH — TEKy4ecTb, CIIOCOOHOCTh K
CaMO03aMBIKAHHIO, TTOJIYIIPOHHUIIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Ctpoenune HykinenHoBbIx kucioT. Hykneotnasl.
[Tpunuun kommiementapHoct. IlpaBuno Yapradda. Crpykrypa JHK — nBoitnas
cnupanb. Mecronaxoxaenue u Ouonorunueckue ¢pynkuuu JJHK. Bugst PHK. ®ynkiun
PHK B kietke.

Crpoenne Monekynsl AT®. Makposprudeckue cBsizu B Mosiekyine AT®. buonornueckue
¢yuknun  AT®. BoccraHoBineHHbIE MEPEHOCUYMKH, HX (YHKIUH B  KIETKE.
Cexsenuposanue JIHK.

CrpykrypHasi Ouosiorusi: OMOXUMHUYEecKHe U OMoHU3MYecKre HMCCIe0BaHUsl COCTaBa U




MPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKY

2.3

2.4

2.5

Tunsl KJIETOK: dyKapuoTHUecKas U npokapuoTudeckas. CTpyKTypHO-()yHKIHOHAIbHbIE
00pa3oBaHUS KIETKH.

Ctpoenne mnpokapuoTHUecko kieTku. Kierounas creHka OakTepuii W apxei.
OCO0OeHHOCTH CTPOEHUS! TeTepoTpOodHONH M AaBTOTPO(GHOW MPOKAPUOTUUYECKUX KIIETOK.
MecTo u poJib IPOKapUOT B OMOIIEHO3aX.

Crpoenre 1 (QyHKIIMOHHUPOBAHUE DYKAapHUOTHUECKON KIIeTKH. [Imazmaruyeckass meMOpaHa
(mna3manemma). CTpykTypa mia3Mathyeckol memOpanbl. TpaHCHOpPT BeIIECTB uepe3
IUIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIA (nud¢ys3us, obneru€nHas auddysus),
AKTHBHBIN (TICPBUYHBIA W BTOPWUYHBIM aKTHUBHBIA TpaHcropt). [lomympoHuIiaeMocTh
meMmOpanbl. Pabora HaTpuii-KanueBoro Hacoca. DHJIOUMTO3: MHUHOIMUTO3, (Haromuros.
Ox3onuto3. Kierounas crenka. CTpykrypa ¥ GyHKIHHM KJICTOYHOM CTCHKH PacTCHUH,
rpuoOB.

Huromnaszma. I{uro3ons. Ilutockener. JIBukenwe nutoruiazMbl. OpraHoujibl KJIETKH.
OpnHOMeMOpaHHBIE OpPraHOMABI KJICTKU: JHAoruiazmarudeckas ceth (DIIC), ammapar
[onbaku, 1M30COMBI, HMX CTpoeHHe W (QyHKuMU. B3aumMocBs3b OJHOMEMOpPaHHBIX
opraHouioB KieTku. CTpoeHue TrpaHysIpHOTO peTukyinyma. CHHTE3 pacTBOPUMBIX
OenkoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ maakuil (arpaHylispHBIi) YHA0IUIA3MAaTHYECKUN
peruxymnym. CekperopHas ¢yHkuus annapata ['onbmku. TpaHCIOpT BemecTB B KIIETKE.
Bakyonu pacturenpHbix kineTok. Kinetounstit cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABI.

Crtpoenue u (pyHKIMHM MUTOXOHApUN U TuiacTun. [lepBUuHbIe, BTOPUYHBIC U CIOXKHbBIC
IUTACTHIBI (POTOCHHTE3UPYIONINX FYKAPHOT. XIIOPOIIACTHI, XPOMOIUIACTHI, JISHKOTIIIACTHI
BBICIIUX PACTCHHIH.

HememOpannbie opranounsl kietkun CTpoeHre W (YHKIMH HEMEMOpaHHBIX OPraHOHIOB
kinetku. Pubocombl. MukpodunameHTsl.  Mplieynble  KIETKH. MUKpPOTPYOOUKH.
Knerounsnii nientp. CTpoeHue U JBUKEHHME JKTYTMKOB U pecHUYeK. MUKpoTpyOOuku
UTOIUTa3MBI. L[eHTproIb.

SAnpo. O6onouka siapa, XPOMaTHH, KapuoIia3Ma, SIIPBIIIKH, UX CTPOCHHUE W (PYHKIUH.
Snepusiii OenkoBblii  MaTpukc. I[IpocTpaHCTBEHHOE pacHOJIOKEHHE XPOMOCOM B
uHTepdaszHoM siape. benaku XxpomaTnHa — TUCTOHBI.

Knerounsle BkimtoyeHusi. CpaBHUTENbHAas  XapaKTEPUCTUKA  KIETOK  JYKAapUOT
(pacTUTENbHOM, KUBOTHOM, FPUOHOI)

AcCUMMIIAIMS U AUCCUMMIISLMS — JIB€ CTOPOHBI MeTabonu3Ma. Tumel oOMeHa BeIlecTs:
aBTOTPOQHBIK U TeTepoTpodHbIA. VYwyacTHe KHCIOopoJa B OOMEHHBIX Ipoleccax.
OHepreruyeckoe obecreyeHue KieTku: npespamieHne AT® B oOMeHHBIX Hpolieccax.
depMEHTATUBHBIN XapakTep peakiuil KiIeToyHoro Meradonusma. DepMeHThI, uX
CTpoeHHue, cBoicTBa W MexaHusM JeictBus. Kodepmentsl. OTinuust GpepMEeHTOB OT
HEOPraHWYECKUX  KaTalu3aTopoB.  benku-akTuBaTopel U OEJIKU-UHTHOUTOPBI.
3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEAKIUN OT pa3IMUHBIX (PAKTOPOB.
[lepBUUHBII CUHTE3 OpraHUYECKUX BellecTB B kieTke. @otocunTe3. Posb xnoporiactoB
B npouecce poTtocuHTe3a. CBeroBas u TeMHoBas (azbl. [IpoaykTHBHOCTH hoTOCHHTE3A.
BnusiHue pa3nuyHbIX GaKkTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAaUeHHE (DOTOCHUHTESA.
Xemocunte3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHMHTETHUKOB:  HHUTpH(ULUpYIOIINE
OakTepuu, KeJIe300aKTepuu, CcepoOaKTepuH, BOJOPOJHBIE OakTepuu. 3HaYEHUE
XEMOCHHTE3A.

AHaspobHbIe opranu3Mbl. Buabl Opoxenus. [IpoaykTsl OpokeHus: M UX UCIIOJNIb30BaHHE
4eJOBEKOM. AHa’pOOHbIE MHUKpPOOPTaHM3MbI KaK OOBEKThl OHMOTEXHOJIOTUH U
BO30yauTeNu O60s1e3HeN.

AdpoOHBIE OpraHM3Mbl. DTalbl 3HEPreTHYecKkoro obmeHa. IloAroToBUTENbHBIN ITarl.
['mukonu3 — 6eCKUCIOpPOAHOE pACUIETNIEHUE TIIOKO3HI.

buonoruueckoe okuciaeHue, I KIETOYHOE AbIXaHKEe. Poiab MUTOXOHApUH B Ipoleccax
OHMOJIOrNYECKOro OKHCIICHUSI. [Muknuueckue peaxkuuu. OxkucnuTenpHoe
dochopunupoBanue. IlpeumymiectBa a’spoOHOro myTH OOMEHa BEIECTB IEpen
aHa’poOHBIM. DP(HEKTUBHOCTH FHEPTETUYECKOT0 0OMEHa

PeaKHI/II/I MaTpU4YHOT'O CUHTC3Aa. HpI/IHIII/IH KOMINNICMCHTAPHOCTHU B PCAKIUAX MATPHUIHOI'O
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3.1

cuHTe3a. Peanuzanus HacineacTBeHHON nHpOpManuu. ['eHeTHUecKuii Ko, ero CBOWCTBA.
Tpanckpunuus —  wmarpuudbli  cuHTe3 PHK.  Ilpunnunsl  Tpanckpumnuumu:
KOMIUIEMEHTApHOCTh, AHTUMApaNIEIbHOCTh, ACUMMETPUYHOCTh. TpaHchsuus u e
stamnbl. Yyactue TpancnopTHbix PHK B OnocunTese 6enka. YcnoBus 6uocunTesa Oernka.
KoaupoBanue amunokuciot. Ponbs pubocom B Onocunrese Oenka.

Opranu3anus TeHOMa y NpPOKapuoOT M OyKapuoT. Perymsimuss akTUBHOCTH TEHOB Yy
npokapuot. [ mnoresa onepona (P. XKakoO, XK. Mano). Perynsius 0OMEHHBIX MPOIIECCOB
B KiIeTKe. KieTouHbIi romeocTas.

Bupychl — HeksieTouHble (OpMBI KU3HU U OONUraTHbIE Mapa3uThl. CTpOEHUE MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprO(haros.

BupycHbpie 3a0osieBaHuMs dYelloBeKa, JKMBOTHBIX, pactenuii. CIINJ[, COVID-19,
COLMAJIbHBIE U MEUIIMHCKHE TPOOIEMBI

Knerounsnii mmki, ero mepuonsl u perymauus. Wutepdaza u muro3. OcobeHHoCcTH
poleccoB, mpoTekamomux B uHTepdaze. [loaroroBka KIETKM K  JEJICHUIO.
[TpecunreTnueckuii (IOCTMUTOTUYECKUI), CHHTETHYECKMM M ITOCTCUHTETHYECKHM
(MpeMHUTOTUYECKHI ) IEPHOIBI HHTEP(a3bI.

Marpuunenii  cunre3 JHK —  perumkanua. Ilpunnuner  perumkanuu — JIHK:
KOMILIEMEHTAPHOCTh, MOJIYKOHCEPBATUBHBIA CHHTE3, aHTUIIAPAIEIBbHOCTh. MexaHu3m
permukammu  JJHK. Xpomocomsl. Ctpoenue xpomocom. Temomepbl U Teinomepasa.
XpOMOCOMHBI HAOOp KIETKH — KapuoTHm. JIMIUIOMIHBIA W TaljIOMJIHBIA HaOOPHI
XpOMOCcOM. ['oMotorn4HbIe XpOMOCOMBI. 110J10BBIE XPOMOCOMBI.

Henenune knetkn — muto3. CTaguu MUTO3a U MPOUCXOJAIIME B HUX MPOLECCHl. THIIbI
murto3a. KapuokumHe3s W HUTOKHMHE3. buosiormyeckoe 3HaueHWe MHUTO3a. Perymsuus
MUTOTUYECKOTO IUKIIA KIeTKU. [Iporpammupyemas kjaeToyHasi rubenpb — arnomnTos.
DyHKIHMOHAIbHAS TEHOMMKA

Opranusm Kak OMOJIOrHYecKas CUCTEMa

OnHOKIIETOUHBIE, KOJIOHMAJIBHBIE, MHOIOKJIETOYHBIE OPraHW3Mbl M MHOTOTKaHEBBIE
OpraHU3MBl.

@DopMbl Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrioyioe (BKJIIOYas BEreTaTMBHOE) U I10JIOBOE.
Buget  Oecmonoro  pasMHOKEHHUS:  MOYKOBAaHHE, CIOPYJSAIMs, (parMeHTamus,
KJIOHUPOBaHHUE.

[TonoBoe pasmuoxkenue. [lonoBbie kieTku, wiaum rametbl. Meio3. Craguu Mmeiiosa.
[loBenenue xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii cMmbicn meno3a u
IIOJIOBOTO Iporiecca. Meo3 1 ero MeCTO B JKU3HEHHOM IIMKJIE OPraHU3MOB.
[IpenzaponpimieBoe  pasutue. l'ametoreHe3 y JkMBOTHBIX. IlosoBele  kenessl.
OOpa3zoBaHue W pa3BUTHE MOJIOBBIX KieToK. CrnepmaTtoreHe3 u ooreHes. CtpoeHue
HOJIOBBIX KJIeTOK. OmionoTBopeHre U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CrocOObI
OIIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHoreHes.

WNHuBKyanbHOE pa3BUTHUE OpraHu3MoB (OHToreHe3). Ctaaun sMOpHOTeHe3a KUBOTHBIX
(ma npumepe nsarymku). Jpobnenwe. Tumbl npoGnenus. OcoOeHHOCTH APOOICHUS
MJIEKOTIUTAIOLINX. 3apOABIILIEBbIE JTUCTKU (racTpysIsiius). 3akiaagKa OpraHoB U TKaHEW U3
3apOJBIIIEBBIX JIMCTKOB. B3ammHOe BiMsSHUE wYacTell pa3BHUBAIOLIETOCS 3apojbllia
(oMOpHOHanbHas WHAYKIMA). 3aKkiajka IUlaHa CTPOEHUS >KMBOTHOTO Kak pe3ysbTaT
MEepapXUYeCKUX B3aUMOJICHCTBUI TreHOB. BnusHue Ha 5SMOpUOHAlIbHOE pa3BUTHE
Pa3IUUHBIX (PAKTOPOB OKpPY’KAIOILEH Cpebl.

Poct u pasButue xuBOTHBIX. [locTamOpuonanbHbl mnepuon. Ilpsmoe u Hempsimoe
pasButHe. PazButue ¢ Mmeramop(o30M y OECIIO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX.
buonoruueckoe 3HayeHHe MPSMOTO M HEMPSMOIO Pa3BUTHS, UX PACHPOCTPAHEHUE B
npupose. Tunsl pocra )KUBOTHBIX. DAKTOPBI PETYNALIMM POCTA KUBOTHBIX U YEJIOBEKA.
Craguu nocToMOPUOHATIBHOTO Pa3BUTHSI Y KUBOTHBIX U yesnoBeka. [leproipl oHTOreHe3a
4eJI0BEKA.

PasmuHoxenue u pasButHe pacteHuil. 'amerodutr u cnopodur. Meio3 B KU3HEHHOM
uKie pacteHuil. OOpa3zoBaHue crop B mpouecce Meiioza. ['ameroreHes y pacTeHMH.
Om1010TBOpPEHNE U Pa3BUTHE PACTUTEIbHBIX OPraHU3MOB. J[BOMHOE OMIIOOTBOPEHUE Y
I[BETKOBBIX pacTeHuid. OOpa3zoBaHHME M pa3BUTHUE CEMEHU. MeXaHU3MBbl PEeryisluu
OHTOT'€HE3a Y pacTeHUI U )KUBOTHBIX
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Uctopus craHoBieHUS W pa3BUTUS T€HETUKU Kak Hayku. OCHOBHbIE T'E€HETHUYECKHE
MOHATUS U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE T'EHBI, AIbTEPHATUBHBIC
MPU3HAKKU, JOMUHAHTHBIA M PEUECCUBHBIN MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS
JIMHUS, TUOPUIBI, TeHOTHII, ¢dbenotur. OcHoBHBIC METO/IbI TeHETHKH:
TUOPHUIOTOTHICCKUN, ITUTOJIOTHYECKUH, MOJICKYIISIPHO-T€HETHYECKUIMA

3.3

Monorubpuanoe ckpemuBanue. [lepBwiii 3akoH MeHIenss — 3aKOH €IMHOOOpa3us
ruOpuoB neporo mnokoneHus. [IpaBuno nomunHupoBanus. Bropoii 3akoH Menpaens —
3aKOH  pacUIeIUICHUsT Tpu3HaKoB. LluTojornyeckue OCHOBBI ~ MOHOTHOPHIHOTO
ckpenruBanus. ['unore3a 4MCTOTHI raMer.

Ananusupyromiee — ckpemuBaHue.  [IpomMexyTouHbI  XapakTep  HacjeJI0BaHUS.
Pacuiennenre npu3HakoB Npy HETIOJIHOM JIOMUHHUPOBAHUHU.

HurnOpugHoe ckpemuBanue. Tperwid 3akoH MeHJens — 3aKOH HE3aBHUCHMOTO
HACJICIOBaHMsI MPU3HAKOB. [[UTOIOrNYeCcKre OCHOBBI TUTHOPUIHOTO CKPEIIIMBAHHUS.
CueruieHHOe  HacienoBaHwe Tmpu3HakoB. PaGorer T. Moprana. CrerieHHOE
HAaCJIEJI0BAHUE TE€HOB, HAPYIIEHUE CUEIUICHUS MEXAY I'eHaMUu. XPOMOCOMHAasi TEOpHs
HacCJICICTBEHHOCTH.

['eneruka nosa. XpoMOCOMHBI MEXaHU3M OIPEAEICHUS Moja. AyTOCOMBI U IOJIOBBIE
XpoMocoMmbl. ['oMoraMeTHbli W TreTeporamMeTHbld moj. ['eHeThueckas CTpyKTypa
MOJIOBBIX XpoMocoM. HacrenoBanue npu3HaKoB, CIIETUICHHBIX C TIOJIOM.

I'enoTun kak uenoctHas cucrema. [lmeldoTpornus — MHOXECTBEHHOE JIEUCTBHE TEHA.
MHokecTBEHHBIH aJJICIIN3M. BzaumopeiictBue HeaJICJIbHBIX TCHOB.
Komnementapnocts. Onucras. [lonumepust
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BzaumopeiictBue reHotuna u cpensl npu  (opmupoBaHuu ¢deHoTHna. V3MeHYHMBOCTD
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHBIC MPU3HAKU. BHIbI W3MEHYMBOCTH:
HEHACJIe/ICTBEHHAs M HACJIEICTBEHHASI.

MoaudukanoHHas U3MEHUYMBOCTb. Ponb cpeabl B (GopMuUpoBaHMH MOM(DUKAIIMOHHOM
m3MeHunBocTH. Hopma peakumu npusHaka. BapualnmoHHBIN psii U BapualMOHHAs KpUBas
(B. Horanncen). CoiictBa MOAU(DUKAIIMOHHON N3MEHUYHBOCTH.

['enotunuyeckas wu3MeHUMBOCTh. (CBOMCTBA TCHOTHIIMYECKOM M3MEHUYMBOCTH. Bupl
TeHOTUITMYECKOI N3MEHUMBOCTH: KOMOMHATHBHASL, MyTaIl[HOHHASI.

KomOunatuBHasi n3MEeHYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOM
U3MEHYMBOCTU. POl KOMOWHATMBHOM W3MEHUYMBOCTH B CO3JaHUM TE€HETUYECKOTO
pa3sHooOpazus B mpezeax OHOTO BHUIA.

MyTranyoHHass HM3MEHYMBOCTb. Buapl MyTanui: TIEHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHBIE W WHAYIIMPOBAHHBIE MyTallMH. SIIepHbIE U HUTOIIA3MAaTUYECKUE MYTAIIUU.
Comarnueckue u noyioBble MyTaluu. [I[puurHbl BO3HUKHOBEHUSI MyTalluid. MyTareHsl U ux
BIMSHUE HA  OpPraHU3Mbl. 3aKOHOMEPHOCTH  MYTA[MOHHOTO  Mpolecca.  3aKoH
TOMOJIOTUYECKUX PSJIOB B HacieacTBeHHoW m3MenuynBocty (H.W. BaBunoB). Buesnepnas
VM3MEHYHUBOCTh U HACIEJICTBEHHOCTh

Kaprnorun uenoseka. MexayHapogHasi NMporpaMMa HCCIEIOBAHMS TI'E€HOMAa 4YeJIOBEKa.
Metonpl  u3ydeHMs ~ TEHETUKHM  4YelloBeKa:  TEeHEeaJloTMYeCKuH,  OJIM3HElOBBIH,
LIATOTC€HETUYECKUHM,  TMOMYJSLMOHHO-CTATUCTUYECKUM,  MOJEKYJSIPHO-T€HETUYECKHUH.
CoBpemenHoe onpeleacHue TEHOTHIIA: IIOJIHOTEHOMHOE CEKBCHUPOBAHMUE,
F€HOTUIIMPOBAaHWE, B TOM uyucie ¢ nomompro [II[P-ananm3a. Hacnencrsennsie
3a0oneBaHMs 4YenoBeKa. ['€@HHble M XPOMOCOMHBbIE OOJIe3HM ueloBeKka. bone3Hu c
HACJIEJACTBEHHON MPEApPACIONOKEHHOCThIO. 3HAYEHUE MEIUIUHCKOM TEHETHUKH B
NpEeI0TBPAILICHNH U JICUEHUH TeHETHYeCKUX 3a00sieBaHni yenoBeka. CTBOJIOBBIE KIETKU
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JloMecTukanuss M ceneKkuus. 3apoKJIEHHE CENeKUUMM M JoMecThkauuu. Yuenue H.M.
BaBuioBa 0 1eHTpax NPOUCXOKIEHHUS W MHOrooOpasusi KylIbTYpHBIX pacTeHuil. Poib
CEJIEKLIUM B CO3JAHUH COPTOB paCTEHUH M NMOPOJ )KUBOTHBIX. COpT, MOpoJa, ITaMM. 3aKOH
TOMOJIOTHYECKUX PAZOB B HAclencTBeHHOW m3meHunBoctn H.M. BaBmiosa, ero 3HaueHue
JUISL CEIEKITMOHHOM PaboTBhI.

Metonel  cenekMOHHOM  paboTbl.  MckyccTBeHHBIM  OTOOp:  MaccoBBId U
WH/IMBUYaJIbHBIA. DTarnbl KOMOMHALMOHHOMN celekuu. VMcnplTaHie Mponu3BOANUTENEH 110
noToMcTBY. OTOOp MO T€HOTUIY C IMOMOIIBIO OLIEHKH (PEHOTHIAa MOTOMCTBA U OTOOp MO
reHoTHny ¢ nomoinpto ananuza JIHK.




HckyccTBeHHBIM MyTareHe3 Kak METOJ[ CEIeKIIMOHHOW paboTel. PamuanuoHHBIN 1
XUMHUYECKHH MyTareHe3 Kak HMCTOYHHK MYTallMid y KyJIbTYpPHBIX (OpPM OpraHH3MOB.
Hcrnonb30BaHMEe TEHOMHOTO PEIAKTHUPOBAHHMS U METONOB pekoMOMHaHTHBIX JIHK st
HO.HyLIeHI/ISI UCXOOHOTO MaTepI/Iana JJIA CCJICKIINUN.

[Tomydenue  mosmumuionzioB.  BHyTpuBHmoBas  ruOpuam3aiys.  BIM3KOpOICTBEHHOE
CKpeIlMBaHue, WM UHOpUAMHT. HepoICTBEHHOE CKpelMBaHue, Wi ayTOpuauHT. [ eTepo3uc
U ero npuuuHbL Vcnonp3oBaHue rerepo3uca B cenekiuu. OtnanéHHas THOPHIU3aIvs.
[Ipeononenne Oecruiouss MEXBHIOBBIX THOPHUIOB. JIOCTMIKEHHS CENEKIUH PACTCHHN |
JKABOTHBIX
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OOBbeKThl, HCIONB3YeMble B OHOTEXHOJOTMH, — KJIETOUHbIE M TKaHEBBIE KYJBTYpBI,
MHUKpPOOPTaHU3MBI, X XapaKTepucTHka. TpaauinoHHas OMOTEXHOJIOTHS: XJyieboredyeHue,
MOJIyYeHHE KHUCIOMOJIOYHBIX MPOAYKTOB, BHHOAEIHE. MUKpPOOHMOJOTHUECKUN CHUHTES.
OOBEKTBl MUKPOOMOJIOTHYECKUX TeXHONOrui. IIpom3BojaCTBO Oenka, aMUHOKHUCIOT U
BUTaMUHOB. lckyccTBeHHOe  OIIoAOTBOpeHHE. PeKoHCTpykumsi — SHUEKIETOK U
KJIOHUPOBAHUE KUBOTHBIX. METO/ TpaHCIIAHTALIUY SIIEP KIIETOK.

XpOMOCOMHAsI U TeHHasi MHKeHepusl. VICKyCCTBEHHBIN CUHTE3 I'eéHa U KOHCTPYHPOBAHUE
pekomOunantHbix JIHK. JlocTmkeHuss M TEPCIEKTUBBI XPOMOCOMHOM W TE€HHOM
uHXeHepuu. MenuimHckue OuoTexHonoruu. Mcnoiap30BaHue CTBOJIOBBIX KIETOK

Cucrema n MHOFOO6paSI/Ie OpraHn4YC€CKOIo Mupa

4.1

buonornyeckoe pasHooOpaszue opraHu3moB. COBpeMEHHas CHCTEMa OPraHHYECKOTro
mupa. [IpuHnuns! knaccupukanuu opranu3MoB. OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI
OpPTraHU3MOB.

Oco0eHHOCTH CTPOCHHS U J)KU3HEIEATEIBbHOCTH OJHOKIICTOUYHBIX OpraHu3MoB. bakrepun,
apxew, OJHOKIETOYHbIC TpPUOBI, OJHOKJICTOYHBIE BOAOPOCIH, JPYIHe MPOTUCTHI
Kononunanpable opraHu3mbl. J[B)keHHE OIHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE,
KTYTUKOBOE, PECHHYHOE. 3aluTa y OJHOKIETOYHBIX OpPraHu3MoB. PazapakuMocTth y
OJTHOKJIETOYHBIX OpPraHu3MoB. TaKCHCHI

4.2

MHorokerounsle pacteHus. B3auMocBs3p yacTeli MHOTOKJIETOYHOIO OpraHHu3Ma.
TkaHu, OopraHbl U CUCTEMBbl OPIaHOB MHOTOKJIETOYHOIO opranusma. OpraHumsm Kak
enuHoe nenoe. TkaHum pacTeHuil. TUMBl pacTUTENBHBIX TKaHEH: oOpa3oBaresbHasd,
MOKPOBHAasA, IPOBOASIIAs, OCHOBHAs, MexaHndeckasi. OCOOEHHOCTH CTPOEHUS, PYHKIUN
Y PacIOJIOKEHUs TKAHEH B OpraHax pacTeHUMN
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BereratuBHble M TI'eHEpaTHBHBIE OpraHbl pacTeHUd. DYHKIUU OPraHOB U CHUCTEM
opranoB. Kapkac pacreHuil. J[BUKE€HHE MHOTOKJIETOYHBIX PACTEHHI: TPOMU3MBI H
Hactuu. [lornomenue BOJBI, YIIEKUCIOTO ra3a U MUHEPAIBHBIX BEIIECTB PACTCHUIMHU.
Jpixanue pacrenuil. Juddy3us ra3oB uepe3 NOBEPXHOCTb KIETKU. TpaHCIOPTHBIE
CUCTEMBI pacTeHMU. BplneneHue y pacTeHuil. 3amuTa y MHOTOKJIETOYHBIX PAacTEHHU.
Kyrukyna. CpeacTBa macCUBHON M XUMUYECKOM 3a1IUThl. OUTOHITUIBI.

Pa3apaxxuMocTe W peryimsauus y OpraHu3moB. Pasgpaxumocts u  perymsuus y
MHOT'OKJIETOYHBIX PACTEHMI. POCTOBBIE BENIECTBA U UX 3HAUCHUE

MHOroKJIeTOYHbIE KUBOTHbIC. B3anMOCBS3b 4YacTE€d MHOTOKJIETOYHOTO OpraHu3Mma.
TkaHu, OopraHbl U CUCTEMBl OPraHOB MHOTOKJIETOYHOIO opraHu3ma. OpraHus3m Kak
ennHoe 1esoe. I'omeocTtas. TkaHM >KMBOTHBIX M YeIOBEKa. THIBI JKUBOTHBIX TKaHEH:
SMUTENUANbHAs, COCAUHUTENbHAs, MbllleuHas, HepBHas. OCOOEHHOCTH CTPOCHHS,
GYHKIMA 1 paCTIOJIOKEHUS TKAHEH B OpraHax )XKMBOTHBIX U YEJIOBEKa

OpraHel ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OpPraHoOB M cHcTeM opraHoB. Onopa
Tena opraHu3MoB. CKeneThl OJHOKIETOYHBIX 1 MHOTOKJIETOYHBIX )KUBOTHBIX. HapyxHbII
Y BHYTpEHHMH ckeneT. CTpOEHUE U TUIIBI COEINHEHUS KOCTEH.

JIBM)K€HHE MHOTOKJIETOYHBIX KUBOTHBIX. [IuTanue x’uBOTHBIX. [IMTaHNe MO3BOHOYHBIX
XKHUBOTHBIX. JlpIxanue >kuBoTHBIX. KoxkHoe npixanue. XKabepHoe 1 1ErouyHoe JbIXaHue.
JlpixaHue MO3BOHOYHBIX >KUBOTHBIX. DBOJIOLMOHHOE YCIOXHEHHE CTPOCHHUS JIErKUX
[IO3BOHOYHBIX JKUBOTHBIX. JIpIXaTellbHAas CUCTEMa 4YelIOBeKa. MeXaHMW3M BEHTWIALMU
JNETKUX Yy NTUL M MJIEKONHUTAMOMMX. TpaHCIOPT BEIIECTB Yy OpraHU3MoOB. TpaHCcHopT
BEUIECTB Yy XUBOTHbIX. KpoBeHOcHas cucrema u e€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKUBOTHBIX. Kpyrum kpoBooOpaiieHus. OBOJIIONHMOHHBIE YCIOKHEHUS
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CTPOCHMsI KPOBEHOCHOW CHUCTEMBI MTO3BOHOYHBIX KUBOTHBIX. BhIeneHue y opranu3mMos.
Boinenenue y xuBoTHbIX. CokparurenbHble Bakyosid. Opranbl BbiaenieHus. CBs3b
MOJOCTH TeJda C KPOBEHOCHOW W BBIICIUTENbHOW cucTeMamu. Bpinenenue y
MO3BOHOYHBIX JKMUBOTHBIX. 3alllUTa Y MHOTOKJETOYHBIX >KMBOTHBIX. [IOKpOBBI U HUX
MIPOU3BOHBIC.

Pazgpaxkumocte M peryisiiuss 'y OpraHu3MoB. PazpakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazmpa)kuMocTh M peryisiuus y MHOTOKJIETOYHBIX PACTEHHUH.
PocToBric BelllecTBa U UX 3HAYCHHE.

HepBHas cuctema u pedieKTopHasi perysiius Yy MHOTOKJIETOUYHBIX KUBOTHBIX. HepBHast
cucteMa U €€ OT/AeNibl. DBOJIOLMOHHOE YCJIO0XHEHUE CTPOCHUSI HEPBHOW CHUCTEMBI Y
JKMBOTHBIX.

Pa3paboTka anroputMoB U mporpamMm Uit 3PQPeKTHBHON (YHKIMOHAIHHON aHHOTAIMU
T€HOMOB, TPaHCKPHUIITOMOB, MPOTEOMOB, METa00JIOMOB MHKPOOPTaHU3MOB, PACTEHHUH,
JKMBOTHBIX M YCJIOBEKA

OpI‘aHI/I3M YCJIOBCKA U €TI0 3J0POBLC

Opranel U cucrteMbl OpraHoB denoBeka. OTaenbl TOJOBHOTO MoO3ra I03BOHOYHBIX
KUBOTHBIX. Pedrnexc u pedumexktopHas nyra. be3yciioBHbIe U YyCIOBHbIE PpedIICKCHI.
['ymopanbHasi peryisiuusi U SHAOKPUHHAs CUCTEMa >KMBOTHBIX U 4YenoBeka. JKeyesbl
SHJIOKPUHHOM CHUCTEMbI U UX FOpMOHBI. JleiicTBue ropMOHOB. B3auMOCBsSI3b HEPBHOU U
SHJIOKPUHHOW cucTeM. [ mnoramamo-runodusapHas cucrema. Peduexc u pedrexropras
nyra. bezycinoBHbIe U yCIOBHBIE pedIeKChI
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3amura opraHu3ma oT Oonesneil. MMmyHHas cucrema denoBeka. KieTouHblil u
TYMOpPANbHBIA ~ MUMMYHUTET.  Bpoknéuueiif, npuoOpeTéHHbI  crneuuduueckui
UMMYHUTET. Teopus KJIOHabHO-cenekTuBHOro ummynutera (I1.Opmux, ®.M.bepuer,
C.Tounerasa). BocnanuTenbHble OTBETHI OPraHu3MoB. Pojib BpOKIEHHOIO IMMYHUTETA B
Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUM

KpoBenocnasi cucrema u e€ opransl. Cep/ie, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpoBooOparienus. Pabota cepaiia u e€ perynsinus
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Jpixanue denoBeka. Jluddys3us ra3oB depe3 MOBEPXHOCTh KJIETKU. JIpIxaTenbHas
CHUCTCMA YCJIIOBCKA. I[I)IXZlTGJII)Ha?I HOBCpXHOCTI). PerJISIHI/ISI ObIXaHWS. I[I)IXaTeJII)HI)IC
00BEMBI
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HI/IH_IeBapI/ITeJ'IBHaSI cCucTremMa YCJI0BCKaA. OTI[GJ'ILI MMUIICBAPUTECIIBHOT'O TpaKTa.
HI/IHICBapI/ITeJ'II)HI)IG KCJIC3bI. BHyTpI/IHOJ'IOCTHOG N BHYTPUKIICTOYHOC IMMUIICBAPCHUE

[ToxkpoBbl u wux mnpousBoaHble. Opranel BblgeneHus. llouku. CtpoeHue u
¢byHkunonupoanue Hedpona. duibTpanus, cekpeuus U 0OpaTHOE BCAChIBaHME Kak
MeXaHHU3MbI pabOThI OpraHoB BbleaeHHs. OOpa3oBaHHE MOUYH Y YEJIOBEKA

I[BI/I)KCHI/IG yeJIoBeKa: MBIIeUHas cucteMa. CKeJIeTHBIC MBbIIIIBI U UX pa60Ta. CTpOeHI/Ie
1 TUIIBI COSIMHEHUS KOCTEH

Teopus 3Bomtonuu. PazButue sxu3Hu Ha 3emiie

OpomtonmonHas Tteopus Y. JlapBuna. IlpeAanochuiku BO3HUKHOBEHMS JIapBUHU3MA.
Ku3nb 1 HayuHas nearenbHocTh Y. JlapBuHa.

JBuwxymue cwibl sBoiouMd BuAoB 1o Y. JlapBuHy (BbICOKass HHTEHCUBHOCTH
Pa3sMHOXKEHHUsI OPraHU3MOB, HACJIe[CTBEHHAs! M3MEHUYHUBOCTb, 00ph0a 3a CyILIECTBOBAHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cunretndeckoi Teopun sBomonuu (CTD). HeifrpanbHas Teopus
sBommon. CoBpeMeHHasi HBOJIIOLIMOHHAS OMOIOrHsl. 3HaYeHHE 3BOJIOLUOHHON TEOPUH
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHpa

6.2

[Monynauus kak sieMeHTapHas eAuHuIa 3BOJOUUU. COBpPEMEHHBIE METOJbI OIEHKH
FEHETUYECKOTO pa3HooOpa3usi U CTPYKTypbl mnomyisiuuil. 3menenue renodonaa
NOMYJISIIMM  KaK DJIEMEHTAapHOE JBOJIIOLMOHHOE SIBJIEHHE. 3aKOH TIE€HETHYECKOIo
paBHoBecus [x. Xapnau, B. Baitn6epra.

DnemMeHTapHbIe (PAKTOPBHI (JIBIKYIIME CHIIBI) ABOMIONHHA. MYyTallMOHHBIN MpoIiece.
KoMmOunatuBHass wu3MeHUMBOCTh. [[peiid TeHOB — ciydaifHble HEHANpaBJICHHbBIE
M3MEHEHHUS YacToT ayieniedl B momyisiiusix. Id ekt ocHoBaTens. Murpanuu. M3omnsius




MONyJISANA: reorpadudeckas (MpOCTpaHCTBEHHAs), Oroornyeckast (pEnpoIyKTUBHAS ).
EcrectBenHbli 0TOOp — HampaBisitouuii gaxkrop sBosonuu. PopMbl €CTECTBEHHOTO
oTOOpa: MBWXKYIIUH, CTAOMIM3UPYIOMUN, pa3pbiBatomuid (Au3pynTtuBHBIA). [lomoBoi
oT0op.

[Tprcnoco0IeHHOCT OPraHU3MOB Kak pe3ylbTaT MUKPOAIBOJIOLMU. BO3HHKHOBEHHE
npucnocoOieHnit 'y opranu3moB. Apomopdo3sl u  uamoamantauuu. [Ipumepst
MPUCTIOCOOICHUI Y OpraHu3MOB. OTHOCUTEIBHOCTD MPUCTIOCOOIEHHOCTH OPTaHHU3MOB.
Bun, ero xpurepun u ctpykTypa. BumooOpa3oBanue Kak pe3yabTaT MHKPOIBOJIIOLHH.
Wzomsius — xinroueBoit daktop BugoodpazoBanus. [Iyti u cocobsl Bua000pa3oBaHus:
ajtonaTpuieckoe (reorpauueckoe), CHMIATPUIECKOe (IKOIOTUYECKOE), K(MTHOBEHHOEY
(monummonauzanuus, rudpuauzanus). JJJIMTeIbHOCTh 3BOIIOIUOHHBIX MTPOILECCOB.
Mexanu3msbl (POpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBodronmoHHOil Ouonoruu B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHUs
O6uopazHooOpazus. MUKpPOIBOMIOLUS M KOJBONIONMSA TApa3uTOB M HUX  XO35EB.
Mexanu3mbl HOPMUPOBAHUS YCTOHYMBOCTH K aHTHOMOTHKAM U CITIOCOOBI OOPHOBI ¢ Hel
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Mertonbl u3ydeHus MakpodBojrouuu. [lajgeoHTonornyeckue MeTOIbl H3YyYEHUS
sBosrony. Ilepexoanbie (GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
buoreorpaguueckue Metonsl wu3ydeHus osBomtonuu. CpaBHeHue (uopsl U (ayHbI
MaTepUKOB W OCTPOBOB. buoreorpaduueckue obnactu 3emian. Buibl-oHIEeMHKH U
PEJTUKTHIL.

OMOPHOTIOTHYECKUE U CPABHUTEILHO-MOP(POIOTHUECKUE METOABI U3YUEHUS IBOJIOIHH.
['eHeTHueckre MeXaHM3Mbl 3BOJIOLMM OHTOI€HE3a U MOSBJICHHS 3BOJIFOLIMOHHBIX
HOBILECTB. ['OMOJIOTMYHBIE M aHAJOTWYHBbIE OpraHbl. PynuMeHTapHble OpraHsl U
aTaBU3Mbl. MOJIEKYIIPHO-TEHETHUECKUE, OMOXUMHUECKUE U MATeMaTHUYECKUE METO/bI
U3y4eHUs 3BOIOLMHU. ['omonormusble TreHbl. COBpPEMEHHbBIE METOJbl MOCTPOEHUS
(UIOreHeTUYECKHUX 1EPEBBEB.

XPpOMOCOMHBIE MYTAaIlU1 U IBOJIIOLIMSI TEHOMOB.

OOume 3akoHOMepHOCTH  (mpaBuia) HBoiouuM. HeoOpaTUMOCTh  3BOMIOLMU.
AnanTuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOIIOLUU

Hay4nble rumotes3sl NPOUMCXOXKICHHUS S>KU3HM Ha 3emiie. AOHOreHe3 M IaHCIEPMUS.
JloHayuHble TMpeACTaBICHUS O 3apOoXKIEHUU JKU3HM (KpeauuoHusM). [unoresa
IIOCTOSIHHOTO CaMO3apOXKIeHUs KU3HU U €€ omposepkeHue onsitamu . Penm, JIL
Cnamnanuanu, JI. [Tacrepa. [IpoucxoxkieHne >Ku3HU U aCTPOOUOIIOTHS.

OcHOBHBIE 3Tambl HeopraHuyeckod »sBomtouuu. [lmaHerapHas (reosoruueckas)
ABOJIIOLIMS. XUMHUYECKasl HBOJIOLNS. AOMOTCHHBIM CHUHTE3 OpPraHMYeCKUX BEIIECTB M3
Heoprannueckux. Ombir C. Mumnepa u I'. FOpu. OOpazoBaHue NOJIMMEPOB U3
MoHomepoB. KoarnepBatHas runore3a A.M. OnapunHa, runore3a MEpBUYHOTO OYyIhOHA
JIx. Xonpeiina, renetudeckast runoreza I'. Mémnepa. Pubosumer (T. Yek) u runoresa
«vupa PHK» V. I'un6epra. ®opmupoBanre MeMOpaH U BO3HUKHOBEHUE MPOTOKJIETKH.
Hctopusa 3emnu M MeToApl €€ wu3ydeHHsA. [Ickonmaemble OpPraHMYECKHE OCTaTKH.
['eoxpononorust u €€ wmeroapl. OTHocuTeNnbHAast U aOCOJIOTHAS TE€OXPOHOJIOTHSL.
I"'eoxpoHoOrMUecKas 1Kasa: 0HbI, Ipbl, IEPUOJBI, JTTOXH.

HavanbHble aTanel opranndeckoi sBosonuy. [losiBleHne U HBOJIOLNS MIEPBBIX KIIETOK.
Opomonuss  Merabonn3ma.  BosHukHOBeHHME TmepBbIX  3KocucTeM. CoBpeMeHHbIe
MUKpOOHBbIE OMOIUIEHKM Kak aHajor HepBbIX Ha 3emse coodumiecTB. CTpOMATONUTHI.
ITpokapuoTHI ¥ 3yKapHUOTBHI.

[TpoucxoxaeHue sykapuor (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKICHHE BHPYCOB.
[TpoucxoxaeHue MHOTOKJIETOYHBIX OPraHM3MOB. BO3HMKHOBEHME OCHOBHBIX TIpYIII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIONMU BBICHIUX pacTeHUi. OCHOBHBIE apoMOp(}o3bl PACTECHHIA.
Beixon pacrennii Ha cymry. IlosiBneHue CriopoBBIX PaCTEHUM M 3aBOCBAHHME UMU CYIIIH.
CemeHnHble pacTeHusl. [IponcxokaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tamnbl 3BOJIOLUUU KMBOTHOTO MHpa. OCHOBHbIE apoMOP(O3bl KUBOTHBIX.
Bennackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. llepBbie
XOpJIOBbIE KUBOTHBIE. JKHW3HB B BOJE. OBOJIOLMA IO3BOHOYHBIX. [IpoucxoxneHue
am¢uouit u pentunamii. [lporcxoxaeHne MISKONUTAIOIMUX U NTHLL. [IpuHIMI KIIF0YeBOTro




apomopdo3za. OcBoeHHe OECIO3BOHOYHBIMHU M TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.
PasButne xu3HM Ha 3eMie MO 3paM M IEpUOJaM: apxei, NpOTEepo30H, NaIE030il,
Me30301, KaiHO030i. OOImas XapakTepucTHKa KiIUMaTa W TEOJOTHMYECKHX IPOIECCOB.
[osiBieHre M pacuBeT XapaKTEPHBIX OPraHW3MOB. YTJeoOpa3oBaHME: €r0 YCIOBHUS U
BJIMSTHUE HA ra30BBIN COCTaB aTMOC(EpHI.

MaccoBsie BbIMHUPAHHUA — 3KOJIOTMYCCKUEC KPU3UCHI ITPOLIIOTO. HpI/I'-H/IHBI n CICACTBHUA
MaccoOBbIX BIMUpaHU. COBpEMEHHBIN IKOJIOTUYECKUI KPU3UC, €T0 OCOOCHHOCTH

6.5

Paznensl u  3amaum  aHTpomosiorud. Metoasl  aHTponosniorud.  CTaHOBIEHUE
IIPEJICTaBICHUN O POUCXO0KIEHUH uenoBeka. COBpeMEHHbIE HayUHbIE TEOPUU.
CxoncTBo  yenoBeka € JKMBOTHBIMU. CHcTeMaTHyeckoe I0JIOKEHHE YeJIOBEKa.
CBUIETENHCTBA CXOJCTBA YEJIOBEKA C JKUBOTHBIMU: CPaBHHUTEIHHO-MOP(OIOTUYECKHE,
SMOpHOIOruyeckre, (pU3NO0IOro-OMOXUMHUECKUe, noBeaeHueckue. OTau4us 4YenoBeka
OT XUBOTHBIX. IIpSIMOXOXAEHNE U KOMIUIEKC CBA3aHHBIX C HUM IpU3HaKoB. Pa3zBurue
TOJIOBHOT'O MO3I'a ¥ BTOPOM CUTHAIBbHOM CUCTEMBI.

HBmwxymme cuiabl  ((akToOpel) — AHTPONOTEHe3a:  OHMOJIOTWYECKHE,  COLUANbHEIC.
CooTHoleHre OMOJIOTMYECKUX U COLUANIBHBIX (DPAKTOPOB B AaHTPOIIOICHE3E.

OcHOBHBIE CTaIuUM aHTpoONOreHe3a. ABCTPAJONUTEKM — JABYHOTHME NPEIKHU JIOJCH.
YenoBek yMelnblid, MepBble W3rOTOBIEHUS Opyauil Tpyna. UenoBek MNpsMOXOAAIMI U
MEpBbI BBIXOA JrOJeH 3a mpenenbl Adpuxu. YenoBek rennenbOeprckuii — oOmun
IPEJOK HeaH1epTalbCKOI0 YEJI0BEKa U YeJI0BeKa pa3yMHOro. YesoBek HeaH1epTanbCKui
KaK BHJ JIIOJEH XOJOJHOro KinMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHHCOBCKHI Yell0BEeK, OCBOGHHE KOHTUHEHTOB 3a IpeaenamMu A(pukH.

DBOIOLIMS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBI OTOOp B MOMINSIUSX 4YeTOBEKa.
Myrauuonssiii npouecc ¥ noaumopdusm. I[lomynsunoHHblEe BOJHBI, JApeid TreHoB,
MUTpanus U «3PPEeKT OCHOBATENS» B MOMYJISIUIX COBPEMEHHOTO YETIOBEKa.
Yenoseueckue pacel. Ilonsatue o pace. bonbime pacel: eBponeouaHas (eBpasuiickas),
aBCTPAJIO-HErpOMIHAsA (PKBAaTOpUAJIbHASI), MOHIOJOUJHAS (A3MATCKO-aMEpUKaHCKas).
Bpems u nytu pacceneHus uenoBeka IO IulaHeTe. EJAMHCTBO 4elIOBEYECKHX pac.
Hayunass HecocrosiTenbHOCTh pacu3Ma. llpucnocoOiieHHOCTh 4YelloBeKa K pa3HbIM
YCIOBUSAM OKpYKarolleil cpeabl. BinusHue reorpadguueckoil cpensl U peiida reHoB Ha
MOP(OIIOTHIO U (PU3UOJIOTHIO YEIOBEKa

DKOCHUCTEMBI U MMpuUCynmue MM 3aKOHOMEPHOCTHU

7.1

7.2

Pa3nens! u 3agaun sxostorun. CBs3b 3KOJOTUU C IPYTMMH HayKaMHU.

MeTtonbl 3xonoruu. IloneBsie HabMOEHUSA. DKCIEPUMEHTHI B 3KOJOTUU: MPUPOIHBIE U
nabopaTtopHble. MojenupoBaHue B 3KOJOTMM. MOHUTOPHHI OKpY’KaloIled Cpemsl:
JIOKJIbHBIH, pErMOHAJIbHBIN U IN100abHBIN

Okonorudyeckrue (aKTOpbl U 3aKOHOMEPHOCTH MX JeicTtBus. Knaccudukanus
HKOJIOTHUECKUX (HaKTOpOB: abOMOTHUECKHE, OHOTHYECKHE, aHTpororeHHsle. OOmue
3aKOHOMEPHOCTH JE€WUCTBUS dKosoruueckux ¢akropon. IlpaBuno muuumyma (K.
HInpenrens, . JIubGux). TonepaHTHOCT. OBpPHUOMOHTHBIE U CTEHOOHMOHTHBIE
OpraHU3MBlI.

AbuoTtnueckue Gaxktopbl. CBET Kak 3Konorndeckuit ¢pakrop. JleiicTBrue pa3HbIX y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OPraHU3MBbl. DKOJIOTUYECKUE TPYIIbI PACTEHUN U )KUBOTHBIX IO
OTHOLICHHUIO K cBeTy. CUrHanbpHas poib cBeTa. POTONEpruon3M.

Temnepatypa kak skojorumdeckuil ¢axrop. JlelicTBue TemmepaTypbl Ha OpPraHHU3MBI.
[ToMKUIOTEPMHBIE M TOMOHOTEPMHBIE OPraHU3MbBl. ODBPUTEPMHBIE U CTEHOTEPMHBIE
OpTaHU3MBlI.

BrnaxkHocTh kak skonorndeckuit gaxrop. Ilpucnocobnenuss pacTeHuil K MOJIEpKaHUIO
BojHOTO Oananca. Knmaccudukarus pacTeHuil mo oTHOIICHHIO K Boje. [Ipucnocobmenust
YKUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHusI OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3IYyIIHAs, MMOYBEHHas, INIyOWHHas
NOJNOYBEHHAsl, BHYTpHOpPraHuzMeHHas. OU3NKO-XUMHUECKHE OCOOEHHOCTH cpell
oOuTtanust opranu3moB. [IpucnocoGiennst opraHu3MoB K )KM3HHU B Pa3HBIX Cpelax.
buonornueckue putmbl. BHemHue um BHyTpeHHHE pUTMBL. CyTOYHBIE M TOJAWYHBIE
puTMBL. [Iprcnoco6ieHHOCTh OpraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHM KU3HU.
Kuznenusie ¢popmbl opranu3MoB. [lonsTre o xu3HeHHOH dopme. KuzHeHHbIEe (HOpPMBI




pacTeHUii: JepeBbsl, KYCTapHHKH, KYCTapHUUKH, MHOTOJICTHHE TpaBbl, OIHOJETHHE
TpaBbl. JKHU3HEHHbIE (OPMBI KHUBOTHBIX: THIPOOUOHTHI, TE€OOHMOHTHI, a’POOUOHTEHI.
OcoOeHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckne Qaktopel. Bumbl OMOTHUECKMX  B3aMMOJCHCTBHI: KOHKYPEHIIHS,
XUIIHAYECTBO, cuMOM03 u ero ¢opmbl. [lapazutusM, Koomepauus, MyTyallu3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTrpoduueckne B3anMoaencTBUs
(Tormueckue, dopudeckue, (padbpuyeckue). 3HaueHHE OMOTHYECKUX B3aUMOJICHCTBHMA
JUIA CYyIIECTBOBAaHHsS OpraHu3MoB B cpeae oOutanus. [IpUHIUMI KOHKYPEHTHOTO
UCKITIOYCHUS

7.3

7.4

7.5

OKOJIOrHYeCcKHe XapaKTepUCTUKU nomyssauuu. [lomymnsaus kak Onojoruyeckas CucTeMa.
Posib HEomHOPOTHOCTH Cpeaibl, PU3NIECKUX OaphepoB M 0COOEHHOCTEH OMOJIOTHH BUI0B
B (pOpMHUPOBAaHUM NPOCTPAHCTBEHHOM CTPYKTYpbl Nomyssuuii. OCHOBHBIE IOKa3aTelu
HOMYJISILIMK: YUCIEHHOCTD, INIOTHOCTh, BO3pAcTHAs U M0JIOBask CTPYKTYpPA, POKIAEMOCTD,
IIPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALUS.

Okojoruyeckas CTpykTypa nomyisauud. OLeHKa 4YMCIEHHOCTH NMOmyssiiuu. uHamuka
NOMyJsAIMM U e€ peryisinus. buoTmdeckuil MoTeHIMAN MHOmyJsinud. MozaenupoBaHue
JuHamMuKy nonynsiuuu. Kpusble pocta unciaeHHOCTH nomynsuuu. KpuBble BBIKUBaHUS.
Perynsuust 4MCcIeHHOCTH MOMYISALMNA: pojib (AKTOPOB, 3aBUCALIMX U HE 3aBUCSIIUX OT
IUIOTHOCTU. DKOJIOTHYECKHUe cTpareruu BuaoB (I- u K-ctparerun).

[Tonstue 00 »skomornyeckoil Hume Buaa. Mecrooburanue. MHoOromepHas MoOEIb
skonormyeckod Humm Jxk.M. XatumHcoHa. PasMepel  9KOJOTMYECKOW  HUIIM.
[ToreHnnanpHas U peayn30BaHHAs HUILU.

Bun xak cucrema nonynsnuid. Apeansl BUIOB. BuIbl M MX JKM3HEHHBIE CTPATETHU.
3aKOHOMEPHOCTH TIOBEJIEHUS W MUIpaluil >KMBOTHBIX. buosiornueckue uWHBa3uu
YYXXEPOJHBIX BHIOB

CoobmectBa oprann3MoB. buorieno3 u ero crpykrypa. CBsi3u MeXay OpraHH3MaMH B
OuoreHo3e. JxocucreMa Kak OTkpbitas cucrtema (A.Jlx. Tenciau). OyHKUHOHATIBHBIE
OJIOKM OpraHu3MOB B HIKOCHUCTEME: MPOIYLEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBau. Tpoduueckue nenu u cetu. AGHOTHYECKHE OJIOKH IKOCHUCTEM.
ITouBb! 1 UiBI B 9KOCUCTEMax. KpyroBopoT BEIIECTB U IOTOK SHEPTUH B SKOCUCTEME.
OcHoBHBIE TIOKa3aTeNM JKOCHCTeMbl. buomacca u mnpoayknus. OKOJIOTMYECKHe
OUpPaMU/Ibl YUCell, 0MOMAacChl U SHEPIUH.

HanpaBnenHble 3akoHOMEpHBIE CMEHBI C€OOOIIECTB — cykieccuu. llepBuunble wu
BTOPUYHBIE CYKIIECCUM M MX IPUYMHBI. AHTPOIIOTEHHBIE BO3JEHCTBHA Ha CYKIIECCHH.
Knumakcnoe coobmiectBo. buopasHooOpasue u MoiIHOTa KPyroBopoTa BEIIECTB — OCHOBA
YCTOWYMBOCTH COOOIIECTB.

[TpuponHbie 3KOCHCTEMBI. AHTPONIOT€HHBIE HIKOCUCTEMBI. ATpOIKOCHCTEMA. ATPOILICHO3.
Pa3znuuns Mexay aHTpONIOT€HHBIMU U IIPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u dayHa.
CuHaHTpomu3alus TOpojAcKol (¢ayHbl. buonornueckoe M Xo3siiCTBEHHOE 3Ha4YeHHE
arpo3KocUcTeEM U ypOOIKOCHUCTEM. 3aKOHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX
B3aMMOJEHCTBHUI OPraHU3MOB B DKOCHCTEMAX.

IlepeHOC SHEprMM M BEIIECTB MEXKIY CMEXKHBIMH DSKOCHCTEMaMH. Y CTOHYUBOCTh
OpPraHU3MOB, MOMYJIALMA M DKOCHUCTEM B YCIOBHUSX E€CTECTBEHHBIX M aHTPOIOTE€HHBIX
BO3JICHCTBUI

buocdepa — obmemianerapuas 060g09ka 3eMiIH, TJ€ CYIMIECTBYET WM CYIIECTBOBaIa
*u3Hb. Yuenue B.UM. Bepnanckoro o Omochepe. Obnmactu O6uocdepsl u e€ cocTas.
Kupoe BemecTBo Onocdeps! 1 ero GyHKIUH.

3aKOHOMEPHOCTHU cyIecTBOBaHUs Orocdepbl. OcobeHHOCTH OHOCchephl Kak r1o0aabHOM
sKocHucTeMbl. J[MHamuueckoe paBHOBecHMe B Ouocdepe. KpyroBopoTel BemecTB u
OMOreoXMMHUECKUE IUKIIBI (YTIepo/a, a3oTa). PUTMUYHOCTD sBNIEeHMI B 6uochepe.
3oHanbHOCTh OMochepsl. [lonsTue o 6Gruome. OCHOBHBIE OMOMBI CYLIN: TYHJIpa, XBOHHBIE
Jeca, CMEIIaHHbIe M IIUPOKOJIMCTBEHHBIE JIeca, CTEMH, CABaHHBI, ITYCTHIHHU, TPOIINYECKHE
jeca, BbICOKOrophsi. Kimnmar, pacTuTenbHbIN U )KUBOTHBIA MUpP OMOMOB CYIIH.
CrpykTypa W (QYHKIUS JKUBBIX CHCTE€M, OIIEHKa HX PECYpCHOr0o TMOTEHIHada |
6rochepHbIX PYHKIHHA




7.6

DKOJIOTHYECKUE KpHU3UChI M WX TpHYMHBL Bo3zaeicTBue uenoBeka Ha Owuocdepy.
3arpsizHeHue BO3yIIHON cpenbl. OXxpaHa Bo3ayxa. 3arpsa3HeHue BoAHOH cpeapl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienne mouBbsl. OXpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIMMATa.

AHTpPOIOT€HHOE BO3JICHCTBME HA PACTUTEIBHBIA W KUBOTHBIM wmup. OxpanHa
PaCTUTENIBHOTO U KMBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIIBI OXpaHbl Ipupoabl. KpacHbie
kHUTA. Ocob0 oxpansembie npupoanbie Tepputopuu (OOIIT). boranuveckue canasl u
300JIOTMYECKUE TTAPKHU.

OcHOBHBIE IPUHIIUIIBI YCTOHYMBOTO Pa3BUTHSI YEJIOBEUECTBA U MPHUPOALL. ParmonansHoe
IPUPOIONIOIB30BAHNE M COXPAHEHUE OMOJIOTMYECKOT0 Pa3HOO0pas3us 3eMin




