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MOACHUTEJIbBHAS 3AININCKA

[Iporpamma mo yudeOHOMy mpeamety «buonorus» (manee - Ouosiorusi) Ha
ypOBHE cpeaHero ooOiero odpasoBaHusi pazpadoTaHa Ha ocHOBe dDenepanibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @eaepauuny,
OI'OC COO, Konmemnuuu mnpenojgaBanus ydeOHoOro mpenmera «buonorus» u
OCHOBHBIX MOJIOKEHUM (penepanbHOil paboyelt mporpaMMbl BOCITUTAHUA.

Cornacao nonoxenusim GI'OC COO npodusibHble yuyeOHbIE MNPEIMETHI,
u3yyaemble Ha YrIyOJE€HHOM YpOBHE, SIBJISIIOTCS crocoOoM auddepeHunanu
o0y4yeHHs Ha YpOBHE CpeaHero oOImero oOpa3oBaHHUS M IPHU3BAaHBI OOCCIICUHUTH
MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CpPEIHUM OOIIUM, CPEIHUM
po(eCCHOHATLHBIM M BBICIIUM 00pa3oBaHUEM. B TO ke BpeMs KaKIbIi M3 dTHX
y4eOHBIX TPEAMETOB JIOJDKEH OBITh OPHEHTHPOBAH HA MPUOPUTETHOE pEIICHUE
oOpa30oBaTeIbHBIX, BOCHHUTATEIBHBIX W PA3BHBAIONIMX 3a/]a4, CBS3aHHBIX C
npodopueHTanueit 00yJammmuxcs U CTUMYJIUPOBAHUEM HMHTEpeca K KOHKPETHOM
00JlacTU HAay4YHOTO 3HAHUS, CBA3AHHOIO C OMOJIOTHMEH, METUIIMHOW, HKOJOTHUEH,
TICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMYy mpeamery «buomnorus» maér mpeactaBiIeHHE O
Helau M 3ajadax M3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOia€éHHOM
YPOBHE, onpeaesieT o0s3aTeNbHOe (MHBapUAHTHOE) IPEAMETHOE COACPIKaHUE, €ro
CTPYKTYpUpOBaHHE [0 pa3ienaM U TeMmaM, paclpeleleHne Mo Kiaccam,
PEKOMEH/IyeT TMOCIEAOBATEIbHOCTh, W3Y4YeHHUs y4eOHOro marepuaia ¢ ydérom
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JOTMKH Y4eOHOro mpolecca,
BO3pPACTHBIX OcoOeHHOcTel oOyuwatomuxcsi. B nporpamme mo Ouosioruu
peann30BaH MPUHIUI MPEEeMCTBEHHOCTH C HW3Y4YCHHEM OWOJOTHH Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Oyiaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  MOCJIEAYIOIIEee pa3BUTHE  OHOJOTMYECKUX  3HAHUMH,
OPHUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PCHHSI,
HKOJIOTUYECKOTO MBIIUICHUS, TPEACTABICHUNA O 370pOBOM oOpa3e XHU3HHU, Ha
BOCIHTAaHHE OEpeKHOTO OTHOUIEHHMSI K OKpy’Kawlled npupoAaHoi cpexae. B
nmporpaMme 1o OMOJOTHMH TakKe IMOKa3aHbl BO3MOXKHOCTH Y4YEOHOTO Mpeamera
«buonorusiy B peanuzauuu TpedoBaHuit DPIOC COO Kk mMIaHUPYyEMBIM
JUYHOCTHBIM, METANpPEeJIMETHBIM W TIPEIMETHBIM pe3yibTaTaM OOy4YeHHS U B
GbOpMHpPOBAaHWY OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIILHOW  JEATEIHLHOCTH
oOy4Jaromuxcs IO OCBOCHHMIO COJIEpKaHUS OHMOJOTMYECKOro oOpa3oBaHMs Ha
YPOBHE CpEeHET0 00111er0o 00pa3oBaHuUs.

VYuebnsbiil npeaMer «buonorus» Ha ypoBHE CPEIHETO OO0IIero oOpa3oBaHUs
3aBepiiaeT OMOJIOTMYECKOoe O00pa3oBaHME B IMKOJIE MW OPUEHTHPOBAH Ha
pacliMpeHde U yriyojieHne 3HaHUi OOydaromuxcs O UBOW MPHUPOJIE, OCHOBAX



MOJICKYJIIPHOW W KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUM W OHWOJOTUU Pa3BUTHS,
TeHETHKH, CEJIEKIIUU, OMOTEXHOJIOTHUH, IBOJIIOIIMOHHOTO YUSHHS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buosorus» Ha yriIyOJI€HHOM YpOBHE
OPUEHTUPOBAHO Ha IMOATOTOBKY OOYYaIOIIMUXCA K MOCIEAYIOIIEMY MOJYyYEHHUIO
Ouonoruueckoro  oOpa3oBaHHMs B By3aX U OpraHM3alUiIX  CPEIHEro
npodeccruonansHOro 00pazoBanus. OCHOBY €ro coJiep>KaHusi COCTaBISIET CUCTEMa
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TPU U3YYEHUH  OO0YyYarolUMHUCH
COOTBETCTBYIOIIUX CHCTEMATHYECKUX PA3EJIOB OMOJOTMHA Ha YPOBHE OCHOBHOIO
obmero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS MONY4YalOT pa3BuTHE. Tak,
pacHIMpeHbl W YIIIyOJICHbl OWOJIOTHYECKHE 3HAHUS O PACTEHUSX, XUBOTHBIX,
rpubax, OakTepusx, OpraHM3Me 4YeJIOBEeKa, OOUIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JIOTIOJTHUTENBHO BKJIFOYEHBI OMOJIOTHYECKHE CBEACHMS IPUKIIATHOTO U TIOUCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIb30BaTh KaK OPUEHTHUPBI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpamus OHOJIOTMYECKUX 3HAHUN C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TMOJYUYEHHBIMU OOYYAIOIMMHUCS TPU H3YYECHHUH
($uU3KUKU, XUMHUH, Treorpaduy 1 MaTEMATUKH.

CtpykTypa mporpamMmbl 1o ydyeOHOMYy mpenmery "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M SBOJIONMOHHBIN TMOIXOJbl K HW3YYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIsl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro Mrupa Ha 3emie,
COXpaHEHHUs1 OMOJOrMYecKOro pasHooOpaszusa IuiaHeTtol. Tak, B 10 kiacce
M3YYaloTCSd OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OWOJNOTHH, 3MOpPHOJIOTHH U
OMOJIOTUN PA3BUTHUS, T€HETUKU U CEJEKIUH, OMOTEXHOJOTUH W CUHTETHYECKOM
OMOJIOTUH, AKTyalIM3UPYIOTCS 3HaHUA OOyYarolUXcs Mo OOTaHUKE, 300JI0THH,
aHatromuu, (usmonorun uyenoBeka. B 11 kiacce u3ydaroTcs 3BOJIIOLIMOHHOE
y4€HHE, OCHOBBI SKOJIOTHUHU U yueHue o ouocdepe.

VYyeOubli mnpeamer  «buonorus»  Opu3BaH  O00ECHEUYUTh  OCBOEHHE
O0Oy4arOIIMMUCS OMOJIOTUYECKUX TEOPUN U 3aKOHOB, MJI€W, IPUHILIUIIOB U IIpaBuU,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOToo0pa3uu M OCOOCHHOCTSAX KJIIETKHU, OpraHu3Ma, IOy,
OMOLIEH03a, SKOCUCTEMbI, O BBIIAIOMINXCS HAYYHBIX JTIOCTHXKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTMH, TPUKJIAJAHBIX aClleKTaX OMOJIOrnYecKux 3HaHui. s
pa3BUTUS M TOJACpXKaHUS HHTepeca OO0yyarommxcs K OHOJIOTUM Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOTO MaTepuaia B COACPKAHUU MPOTPaAMMBI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUSI U Pa3BUTHS
TOM WIM HMHOW 00JIacTh OWOJIOTMM, BKJIAJOM OTEYECTBEHHBIX U 3apyOeKHBIX
Y4€HBIX B PELIEHUE BaXKHEUITNX OMOJOTHUYECKUX U KOJOTHYECKUX MTPOOIIEM.

Lens nzyuenus yuebHoro npeamera «buonorusp» Ha yriayOaéHHOM ypOBHE —
OBJIaJIcHHE  OOy4YalIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-()YHKIMOHAJIBHOM



OpraHM3allud >KUBBIX CHCTEM pPAa3HOTO0 paHra M MNpUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUU MHTEpPECa K ONpeAeaEéHHONW 00JacTH
npo(ecCUOHaNbHON JIeATETbHOCTH, CBS3aHHOM ¢ OuWoJoruMen, wWih K BbIOOPY
y4eOHOTr0 3aBeJIeHUS JJIsl TPOIOKEHUS OUOJI0THYECKOro 00pa3oBaHusl.

JocTtmkenne 1enu U3ydeHus yuyeOHoro mpeamera «buonorus» Ha
yriay0nEHHOM YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIETYIOMINX 3aau:

OCBOEHHE OOYYaIOIIUMHCSI CUCTEMbl OMOJIOTMUYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHLEMIHMIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUJIaX, COCTABIIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOEHMM, MHOT000pa3MM U OCOOEHHOCTSX OMOJOrMYECKHX cHCTeM (KJeTKa,
OpraHu3M, MOMyJIALHUs, BU, OMoreoneHo3, onocdepa); 0 BbIAAIOMMXCA OTKPBITHIX
Y COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTUN;

O3HAKOMJIEHHE OOYyYaromMXcsi C METOJaMU TO3HAHMS KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMU ~ METOJaMH  OHMOJOTMYECKMX HayK (MOJEKYyJIsIpHOW W
KJIETOYUHOM OMOJOTUH, HSMOPHUOJIOTUM U OHOJOTUM PA3BUTHS, TE€HETUKH W
CeJICKIMU, OWOTEXHOJIOTMM M CUHTETHYECKOM OHOJIOrMHM, NaJeOHTOJIOIHH,
HKOJIOTUH);  METOJIaMH  CaMOCTOSITEIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
UCCIIEIOBaHMM B Jabopatropuu U B Impuponae (HaOioeHUEe, H3MEpEHue,
HKCIIEPUMEHT, MOJIETUPOBAHHUE);

OBJIaJICHHE OOYyYarOUIMMHUCS YMEHHUSMHU: CaMOCTOATEIbHO  HAaXOAWTh,
aHaAJIM3UPOBATh U HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(POPMAIUIO; IMOJIb30BATHCS
OMOJIOrMYECKON TEPMHUHOJIOTMEW M CUMBOJIMKOM; YCTaHABIIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M  COIMAIbHO-D)KOHOMHUYECKUMU M  DKOJIOTMYECKUMU
npo0jeMaMy 4YeJOBEYECTBA; OLIEHHUBATh IOCIEACTBUS CBOEH JEATEIBHOCTH IIO
OTHOILIEHUIO K OKpYXarollel NpUpOAHON cpene, COOCTBEHHOMY 3/10POBBIO U
3MOPOBBI0  OKpPY)KAIOIIMX JIIOJeH; OOOCHOBBIBATH U  COOJIIOJATh  MEpPHI
npouiIakTUKU MHQEKIIMOHHBIX 3a00J7€BaHUi, MpaBUia TIOBEJACHUS B MPUPOJE U
oOecrieyeHusi 0€30MaCHOCTU COOCTBEHHON >KM3HEAEATENBHOCTH B YpPE3BhIUAMHBIX
CUTyallUsiX TNPUPOAHOIO UM  TEXHOTEHHOTO0  XapakTepa; XapaKTepH30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y O0yYaIOMIMXCA MHTEJUIEKTYAJbHBIX U TBOPUECKUX CIIOCOOHOCTEMN
B TPOIECCe 3HAKOMCTBA C BBIIAIOIMIMMUCSA OTKPBITHSIMH W COBPEMEHHBIMH
UCCIIEIOBaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €10 MpoOjeMaMH, METOIO0JIOTHEH
OMOJIOrMYECKOTO UCCIIEJOBAHMSI, IPOBEJCHMUS HKCIEPUMEHTATbHBIX
UCCJIeIOBAHUM, pellIeHNs] OMOJIOrMYECKUX 3a/1ad, MOJIEIUPOBAHUS OMOIOTMUYECKUX
O0OBEKTOB U MPOLIECCOB;

BOCMHTaHUE Y 00y4YalOMMXCsl LIEHHOCTHOTO OTHOILIEHUS K ’KMBOM MPUPOJE B
LIEJIOM U K OTJENbHBIM €€ 00bEKTaM U SIBICHUAM; (POPMUPOBAHUE FKOIOIMUECKOMH,



TeHETHYECKOM TPaMOTHOCTH, OOIIeH KyJIbTyphl TIOBEACHUS B TPHUPOJEC;
MHTErpallii €CTeCTBEHHO-HAYYHbIX 3HAHUMH;

npuoOpeTeHre  OOyYaOIMIMMKCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MPUPOJIONIONB30BaHUU (COOJIOICHUE TpaBUl TOBEJICHUS B TPHUPOJIC, OXPaHbI
BUJIOB, DKOCUCTEM, OUOC(hEphl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0POBbS
OKpyXaromux Joae (coOmoaeHuss Mep NOpodUIaKTUKU  3a00JIeBaHUM,
oOecrieueHue O€30MACHOCTH KU3HEIEATCILHOCTH B UYPE3BBIYAHHBIX CHTYAIMSIX
MPUPOAHOTO W  TEXHOTGHHOTO XapakTepa) Ha OCHOBE  HCIIOJIh30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO3JaHMe  YCIOBUM Uil  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHUCS
VHIUBULYAJIbHOU o0OpazoBaTeIbHON TPACKTOPUH, CrocoOCTBYOIIEH
MOCJIeyIoIeMy TIPO(EeCCHOHATFHOMY CaMOOIPEACIICHUI0, B COOTBETCTBUU C
WHUBUy AIbHBIMUA UHTEPECAMH U OTPEOHOCTAMH PETHOHA.

OO11ee yuCI0 YacoB, OTBEJICHHBIX HA M3yUYeHHUE OMOJIOTMH Ha YIIIyOJIECHHOM
ypOBHE cpeaHero oodiiero oopazoBanusi, coctaBisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hezento0), B 11 kimacce — 102 gaca (3 gaca B HeAemIo).

OT6op opraHu3alMOHHBIX (OPM, METOJIOB U CPEJICTB OOyUCHHS OHOJIOTHHU
OCYUIECTBIISIETCSI ¢ YYETOM CHEIU(UKH €ro COAEp’KaHus M HaAIMpaBICHHOCTH Ha
MPOJIOJDKEHNE OHMOJOTHYECKOTO O0Opa30BaHWS B  OpPraHU3ANMIX CPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeBbHBIM YCIIOBHUEM MPU 00YYEHUH OMOJIOTHY Ha YIITyOJIEHHOM ypOBHE
ABIIIETCS. TPOBEJIEHNE JTAa0OpPaTOPHBIX M MpaKTHUecKuX paboT. Taxke yuactue
OoOy4JaroIuXcs B BBIMOJTHCHUH TPOCKTHBIX M Y4eOHO-MCCIIEIOBATEIBCKUX Pa0OT,
TEMaTHKa KOTOPBIX OMPEIEISIeTCS ydYUTeJIeM Ha OCHOBE HMEIOIIHUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX yCIOBUH.



COIAEPKXAHUE OBYUYEHUA
10 KJTACC

Conepxxanue mporpammebl, BBIAEIEHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY
rocyJapcTBeHHoi utorooit arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas Ouosorusi — KOMIUIEKCHas Hayka. KpaTkast uctopusi pa3BUTHs
Ouosiornu.  buonornueckue HayKd W U3y4aeMble UMM IIPOOJIEMBI.
dyHaaMEeHTaldbHbIE, MPUKIAJHbIE M IOUCKOBBIE HAy4YHbIE UCCIEAOBAHUS B
OHoJOTHH.

3HayeHue Ouosoruv B (GOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYyUYHOU
kaptuHbl mupa. [lpodeccun, cBsizaHHble ¢ Ouosiorueld. 3HaueHHEe OMOJIOTUU B
MMPAKTUYECKOM JEATEIIBHOCTA 4YEJOBEKAa: MEIULHHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJIBI.

JemoHcTpanuu

[Toptpetsi: Apucrorens, Teodppact, K. JIlunneit, XK. b. Jlamapk, Y. lapsun,
VY. I'apsen, I'. Mennens, B. 1. Bepnanckuu, U. I1. I1aBnos, . . Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuiel u cxembl: «CBsi3b OMOJIOTUM C JAPYTMMH Haykamu», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTteMbl U UX U3yYeHHE

XKusbie cuctembl Kak mnpeamMeT wulyudeHus Ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHUCKPETHOCTh W IIEJIOCTHOCTb,
CIHOXXHOCTh M YIOPAIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CAMOOpPTaHU3AIIUA,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTb, HK3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIDHBIM, KIIETOYHBIN,
TKAHEBBIM, OpPTraHU3MEHHBIM, MOMYJISIHUOHHO-BUIOBOM, 3KOCHUCTEMHBIN
(Ouoreouenotnueckuit), oOuochepusiil. Ilpoueccel, npoucxonsuie B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU XUBOTO. JKu3HBb Kak (opma CyIIECTBOBAHUS
Marepud. Hayku, nzyyaroiine >KMBbl€ CUCTEMBI HA Pa3HbIX YPOBHIX OpraHU3aIUU.

N3yuenne kuBbIX cucTteM. Meroasl Ouosiorndyeckord Hayku. HaOmronmenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaananus. [lonstue o 3aBucumMoint u
HE3aBUCUMOUW TiepeMeHHOU. IInaHumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [loHstue BBIOOPKH M €€ TOCTOBEPHOCTH.
Pa36opoc B Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH TMOJYyUYCHHBIX
pe3ysibTaToB. [IpUuMHBI UCKaXEHHUS Pe3yJbTaTOB JKcrepumeHTta. [loHsiThe
CTaTUCTUYECKOTO TECTA.

JdeMoHCTpanuu



Tabauubpr u cxembl: «OCHOBHBIE MpHU3HAKU KU3HU», «buonornyeckue
cucrteMbl», «CBOWCTBAa KUBOW MATEpUM», «YPOBHU OpPraHU3alUH KHUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHM KHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHusMay», «buoreonenos», «buochepar», «Metoasl
W3y4E€HUS )KUBOU MPUPOJIBDY.

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHME sl  IPOBEICHUS
HaAOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp3oBaHue pas3auyHBIX METOAOB IPH
V3yYECHUHU KUBBIX CUCTEMY.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QyHKIMOHaNbHAs e€AMHMIA >KUBOro. Mcropus
OTKpbITUs KiIeTKU. PaboTel P. I'yka, A. Jleenryka. Knerounas teopus (T. lIBanH,
M. Hlneiaen, P. BupxoB). OCHOBHBbIE MOJIOKEHHUS COBPEMEHHON KJIETOYHOM
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHSI,
xpomatorpagus, 3JeKTpodope3, METOJ MEUYEHbIX aTOMOB, Au(depeHunanbHoe
HEeHTpU(yTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. H3yueHue @uKkcuposannvix
K1emok. DIEeKTpOHHasT MUKpockonus. Kougoranvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCcTpauuun

[Toptpetst: P. I'yk, A. JleBenryk, T. llIBann, M. lIneiinen, P. Bupxos, K. M.
bap.

Tabnuupl u cxembl: «CBETOBOM MUKPOCKOID», «DJIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOJOB MUKPOCKOITUIY.

ObopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKPOMpENapaTrbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IlpakTuueckass padora «V3yueHue METOJAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadusi, a3nexTpodope3, audpdepeHnanbHOe EeHTPUPYTUPOBAHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMHUYECKUM COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaAaMHUKPODJIEMEHTHI.
Boma u €€ ponp Kak pacTBOPUTENS, PEareHTa, y4acTHE B CTPYKTYpHUPOBAHUHU
KJIETKH, TEIUIOpErysiuuu. MuHepanabHble BElIeCTBa KIETKU, WX OHOJOrHYecKas
poJib. PoJIb KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKU. buosorndueckne mnoguMmepsl. benkn.
AMUHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil Mosiekybl. [lepBuyHas
CTpyKTypa Oeika, MenTujaHas CBs3b. BTopuyHas, TpeTHUYHAas, YETBEPTHUHAS
cTpykTypbl. Jlenarypauus. CsoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonornyeckue pynkumu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1Ucaxapubl, OJUTOCaAXapUJIbl U MOIUCAXAPUIBL.
OO0mumii TUIaH  CTpOEHUA U (PUBMKO-XMMHUYECKHME CBOMCTBA  yTJIEBOJIOB.
buonoruueckue pyHKIUM YTI€BOIOB.

Jlunuasl. I'mapodunsHO-ruapodoOHBIE cBOMcTBaA. Kitaccudukanus Iunuaos.
Tpurmunepunsl, dochomunuapl, BOCKH, CTepouibl. buonormdeckune GyHKIUH
munuaoB. OOume CBOMCTBAa OMOJIOTHYECKUX MeMOpaH — TeKy4eCTh, CHIOCOOHOCTh K
CaMO3aMbIKaHHIO, OJYITPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. [IpaBumo Yapradda. Ctpykrypa
JAHK — nBoiinas cniupanb. Mecronaxoxaenue u ouonornueckue ¢pynkiuu JJHK.
Buael PHK. ®yukuun PHK B kietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornyeckue ¢pynkuun AT®. BoccTaHOBIIEHHBIE IEPEHOCUYUKHU, UX (YHKIIMH B
kietrke. [pyeue wykneozuompugocgpamer (HT®D). CexBenupopanue JIHK.
Memoowl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrpykrypHas Ouonorus: OMOXMMHYECKHE U OMO(pU3NYECKUE HCCIIeA0BaHUs
cocTaBa W TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomosiekyn. Mooenuposarue
CMPYKMypbl U QYHKYUi OUOMONEKYI U UX KOMNIeKkco8. Komnvromephulil ouzaiin u
Opeanuyeckull Cunmes OUOMONLEKY U UX HENPUPOOHBIX AHANO0208.

JleMoHCcTpauuun

[Toprpetsr: JI. Ilonunr, [dx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiuH,
@. Caurep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHue XMMHUYECKUX JJEMEHTOB B HEXKUBOU
npupojie», «PacnpeneineHne XuMUIECKUX 3JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuter u cxembl: «llepuoamdeckass TabnMIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJbI», «BemecTtsa B cocraBe Opranu3MoB», «CTpOeHHE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€NKOBOM MOJEKyibl», «CTpOoeHHE MOJEKYl
yrieBonoBy, «CTpoeHue MoJIeKysn JUnuaoBy, «HyKIeMHOBBIE KHUCIOTHIY,
«Ctpoenue Monekyasl ATOy.

O6opynoBaHue: XUMHUYECKas OCY1a U 000PYI0BaHUE.

JlabGopaTopHasi padora «O0HapykeHHE OCJIKOB C TMOMOIIbI Kau€CTBEHHBIX
pEeaKni.

JlaGopaTtopnass  paGora  «JccrmenoBaHuWe ~— HYKJIEHHOBBIX  KHUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. Ctpoenue u GQyHKIUM KJIETKH

Tunbel KJIETOK: JyKapuoTHyecKass u mpokapuotudeckas. CTpPyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.



CtpoeHue npokapuoTuueckoi kieTku. KiietouHas cTeHka OakTepuil u apxen.
OcoOeHHOCTH CTpPOEHMsI TEeTepOoTpOodHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue 151 (GyHKIIMOHUPOBAHUE 3YKapUOTUYECKOMN KJIETKHU.
[lnazmatuueckass wmemOpana (torazmaiemma).  CTpyKTypa —IUTa3MaTHYECKOM
MeMOpanbl. TpaHCTIOPT BEUIECTB uepe3 IUIa3MaTUYECKyl0 MEMOpaHy: MacCUBHBIM
(muddy3us, obneruéHHas aud@ys3us), aKTUBHBIA (NMEPBUYHBIA U BTOPUYHBIN
akTUBHbIA TpaHcnopT). Ilomynponunaemocts wmemOpanbl. Pabora HaTpwHii-
KaJIMEBOT'0 HAacoca. DHOIMTO3: MUHOLUTO3, (haromuto3. DK3ouuTo3. Kierounas
crenka. CTpykTypa U GyHKIMH KIETOYHOM CTEHKH pacTeHUM, TpuOoB.

[utomna3ma. [{uto3omne. Llutockener. [IBmxeHue nuroriazMbl. OpraHouasl
kieTku. OnHOMeMOpaHHbIE OpraHOWAbl KJIETKH: HHIOMIa3MaTHYecKas CeTh
(BIIC), anmapart ['onbmku, TU30COMBI, UX CTpoeHWE W (yHKIHUHA. B3anmMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTKH. CTpoeHHe TPaHyISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enkos ¢ I1IC. CuHTe3 pacTBOPpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssIpHbIA)  SHAOIIA3MATHYECKHI
petukynyM. CekpetopHas pyHkius anmnapata ['onbmku. Moouguxayus benxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX Ki1eToK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWJABl  KJIETKU:  MUTOXOHJPUU,  TIJIACTHUIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmuod. Cumouozcenes (K.C. Mepesickosckuil,
JI. Mapeynuc). Ctpoenne W (QPyHKIIMU MHUTOXOHIpHN W mactui. [lepBuunbie,
BTOPUYHBIE UM  CJIOXHBIE  IUIACTUABI  (POTOCHMHTE3UPYIOIMIMX  JYKAPHOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEMKOTIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranouapl kiaetku CtpoeHue u (PYHKIIMM HEMEMOpPaHHBIX
OpraHOHU 0B KJICTKH. Pu6ocomsl. IIpomedsicymounvie Qunamenmoi.
MuxkpodunamenTel. Akmunogvle Muxkpoguiamenmol. MpbIIIEUHbIE — KIIETKU.
Axmunosvie KOMNOHEHmMbl HeMbluleyHblx Kiemok. MukpoTpyObouku. KnetouHbrid
ueHtp. CTpoeHHME U JABWKEHHE KIYTHKOB M pECHUYEK. MUKPOTpyOOUKH
nuToruia3mel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. Obonouka sapa, XpOMATHH, KapHOIUIa3Ma, AJIPBIILIKH, HX CTPOCHHUE U
bynkuuu. SnepuHpiii OenkoBbIE MaTtpukc. [IpocTpaHCTBEHHOE pPacHONOKEHHE
XpOMOCOM B HWHTEp(pa3HOM siape. Iyxpomamur u cemepoxpomamur. benxu
XpOMaTHuHa — THUCTOHBI. Jlunamuka s0epHOlU 00040YKuU 6 mumose. AHoephbiii
Mpancnopm.

Kinerounble BkmtoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JlemoHcTpanuu



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

Tabnuuer u cxembl: «CTpoeHHE BSYyKApUOTHUECKOW KIETKW», «CTpoeHue
XKUBOTHOM  KJIETKW», «CTpoeHHME  pacTUTENIbHOM  KJIETKW», «CTpoeHue
MHUTOXOHAPUWY», «Apo», «CTpoeHne NpOKapUOTHIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpENnapaTsl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpENnapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopnass pabGora «/3yueHue CTpOE€HHUS KJIETOK PpPa3IUYHBIX
OpraHU3MOB.

IIpakTnyeckas padora «/3ydenne cBOWCTB KIETOYHOU MEMOpaHBI».

JlabopaTtopnass padora «VccinepoBanue ma3moiiv3a M JI€IUIa3MOJIM3a B
PACTUTENIbHBIX KIETKAX».

IlpakTnueckass  padora  «M3ydeHwe  JOBMKEHUS  LUTOIUIA3Mbl B
PACTUTENbHBIX KIETKaX.

Tema 6. O0OMeH BelecTB M NpeBpAallleHNe JHEPITUHU B KJIeTKe

AccuMUIISALUS U JUCCUMMIIAIINS — JIBE CTOPOHBI MeTabou3Ma. Turbl oOMeHa
BEILIECTB: aBTOTPO(HBIM U rerepoTpodHBIM. YyacTue KuCIopoja B OOMEHHBIX
mpolieccax. JHepreTuueckoe obOecrnedueHne kieTku: mpeBpamenne ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep peakuud KIETOYHOTO
Metabonusma. DepMeHThI, WX CTPOCHHE, CBONCTBA U MEXaHHU3M JEHCTBUSI.
Kodepmentrsl. Otnuuust pepMeHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHI M OCJIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBI CHUHTE3 OpPraHUYECKUX BEILIECTB B KIEeTKe. POTOCUHTES.
AHoKcucennbvlli U OKcueeHHblll omocunme3 y oaxkmeputi. Ceemocoouparoujue
nUSMeHmbl U NUCMEHMbl PeaKyuoHHo20 yeumpa. Ponb XJIOpOIUIACTOB B IIPOLECCE
dbortocunTeza. CBeroBas u TeMHOBas (a3pl. Pomoovixanue, Cs, Cp. u CAM-munol
gdomocunmesa. 1IpoayKTUBHOCTh (PoTOCHHTE3a. BiusHue paziuuHbx (PakTopoB
Ha CKOPOCTh (pOTOCHHTE3a. 3HAUECHNE (DOTOCUHTE3A.

XEMOCHHTE3. Paznoo6pasue OPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUIUPYIOIINE OaKTEepUu, >KeIe300aKTepuH, CepoOaKTepUuu, BOJOPOJIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buabsl Opoxenus. IIpoaykTel OpokeHHS U HUX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENH O0JIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOro oOMeHa.
[TogroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACIIEIIIEHUE TITIOKO3bI.

buonornueckoe okucieHne, WK KIETOYHOE JIbIXaHue. Poib MUTOXOHAPUY B
npolieccax ononornyeckoro okucieHus. [luknuyeckue peakuuu. OKUCIUTETHLHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomounnou ATD-cunmasei. llpemmymiecTBa a’3poOHOr0 ITyTH
oOMeHa BellecTB nepes] aHa3pOoOHBIM. DPGHEKTUBHOCTh SHEPTETUUECKOTO OOMEHa.

JlemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupsses, C. H. Bunorpaacknii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «DOTOCUHTE3Y, « IHEPTeTUUECKHUN 00Men», «buocuuTes
oenkay», «CtpoeHue hepMeHTa», « XeMOCHUHTE3Y.

OOopynoBaHue: CBETOBOMI MHUKPOCKOI, 00OpYAOBAHHME IJII INPHUTOTOBIICHHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass padora «lI3ydeHue  KaTAIMTUYECKOH  AKTHUBHOCTH
(dhepMeHTOB (Ha MpUMEpPe aMuIa3bl UM KaTalasbl)y.

JlabopaTtopnass padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnasi pabora «CpaBHeHHEe TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHHTE3a.

JlabopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JbIXAHUS.

Tema 7. HaciiencreenHasi uHGopmManus U peajn3anus eé B KIeTKe

Peakiiuun marpuyHoro cunresa. [IpuHIMIT KOMIIJIEMEHTAPHOCTH B PEAKITUSIX
MaTpPUYHOIO CUHTe3a. Peanusanus HaciencTBeHHOW MH(opMmanuu. ['eHeTnueckuit
KOJI, ero cBoucrBa. TpaHckpunuusa — wmarpuusslid cuHTe3 PHK. IIpuHnummne:
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuuyeckoul kniemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yyactue TpancnopTHeix PHK B OnocunTese 6enka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanue amuHOkuciIoT. Pons pubocom B
OouocuHTese Oenka.

CoepemenHvie npedcmasienus o cmpoeHuu 2eHog. Opraiuszaius reHoma y
MPOKApUOT U 3YKAPUOT. Perymnsiuus akTUBHOCTH T'e€HOB y mIpokapuoT. ['mmoresa
onepona (®. XKaxoo, K. Mano). Monekynsipnvlie Mexanuzmvl IKCHPECCuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomel 2enos. Perynsnus 0OMEHHBIX
npolieccoB B kieTke. Kierounslit romeocras.

Bupycel — HekileTouHble (POPMBI JKU3HU U 00NuraTHbie napasutel. CTpoeHue
IPOCTBIX U CJIOYKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHennviii Yyuki
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogpacos.
Obpamuas mpancKkpunyus, pesepmasd, UHmezpasda.

BupycHbsle 3a0oyieBaHMsI  4elOBEKa, JKUBOTHBIX, pacteHud. CIIN/,
COVID-19, connanbHble 1 MEAULUHCKHE TPOOIEMBI.

buoungopmamuxa: unmezpayus u ananuz donvuwiux maccusos («bigdata»)
CMPYKMYpPHbIX OUonocudeckux oanHvlx. Hanomexuonoeuu 6 buonoeuu u meouyune.
Ilpoepammupyemoie pynxyuu 6eaxos. Cnocodovl 0ocmasKu ieKapcms.



JlemoHcTpanuu

IToptpetsl: H. K. Konbiios, /. Y. IBaHOBCKUIA.

Tabmuiel u cxembl: «buocunTte3 Oenkay, «l'eHeTUUECKUN KOy, «BUPYCHI»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOJIEIA BUPYCA».

Tema 8. 7/Ku3HeHHBbIN HUKJI KJICTKH

Knerounsrii 1muki, ero mnepuoiasl u perynsmnus. WMurepdasza u MUTO3.
Oco0OeHHOCTH TMPOLIECCOB, MPOTEKAIIUX B HHTEep(dasze. [loaroToBka KIETKH K
nenenuto.  Ilpecunretndeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHM U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunsbiii cunre3 JHK — permukanus. [Ipuanuner permmkanun JIHK:
KOMIUIEMEHTAPHOCTb,  ITOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAIIENBHOCTD.
Mexanuzm permkanuu JTHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
TemomMepaza. XpPOMOCOMHBIH HaOOp KJIETKM — KapuoTun. JIMIUIOWIHBIA U
rariouaHbld  HaboOpbl  XpoMocoM. ['omosoruynbie XpomocoMbl. [losoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. CTaguu MUTO3a W NPOUCXOISAIIUME B HHUX
npouecchl. Tunel muTo3a. KapuokrnHe3 v LIUTOKMHE3. bHOJIOrHYecKoe 3HAYECHHE
MHTO3a.

Perynamuss mutotndeckoro nukia kietku. [IporpamMmmupyemasi kieTouHas
ru0enb — arnornTo3.

Knerounoe sapo, XpoMocowmbl, (DyHKIIMOHAJIbHAs TeHOMHKA. Mexanusmol
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kiemox. «lL{ugposas
K1emKay» — buoungopmamuyeckue Mooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabnuupel u cxembl: «KU3HEHHBIM MUK KIETKH», «Mwutosd»n, «CTpoeHue
xpoMocom», «Permukarusa JJTHK».

O0opynoBaHue: CBETOBOM MUKPOCKON, MUKpPOMpEnapaThl: «MHUTO3 B KIIETKaxX
KOPEIIKa JTyKay».

JlabopaTtopnass  pabdora  «M3ydyeHne  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPENIApaTaxy.

JlabopaTopHnasi pabora «HabnroneHre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. CTpoenue nu GQyHKIUM OPraHN3MOB

buonornueckoe pa3zHooOpa3zue OpraHHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOGHHMS W JKU3HENEATEIbHOCTH  OJHOKJIETOUHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIE
BOJOPOCIH, APYyrue NpoTUCThl. KOJIOHHAIbHBIE OPTaHU3MBI.



B3anMocCBsa3p 4acTe€ld MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl U
cucteMbl opranoB. OpraHusM Kak eIuHoe 1enoe. ['omeocTas.

Tkanu pacteHuid. Tunbl pacTUTENBHBIX TKaHEH: oOpa3oBaresbHasd,
MOKPOBHAs, MPOBOJSAIIAsA, OCHOBHAs, MexaHudeckasd. OCOOEHHOCTHM CTpOEHUS,
GyHKIUN 1 PacToNIOKEeHUs TKAaHEH B opraHax pacTEeHUH.

TkaHu XUBOTHBIX M 4YEJOBEKAa. THIIBI )KMBOTHBIX TKAHEW: SIMUTEIUAJIbHAS,
COEJIMHUTENbHASA, MblleyHas, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKUUH WU
PACIIONIOKEHUS TKAHEN B OPraHaX KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T'€HEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPIraHOB XMUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pactenuil. CkeneTbl OJHOKJIECTOYHBIX MU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHMU ckeneTr. CtpoeHune u
TUIIBI COEJUHEHUS KOCTEN.

JBmkeHne  opraHu3MoB. JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOoUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONMU3MBl M HACTUU. JIBHJKEHME MHOTOKJIETOYHBIX JKMUBOTHBIX M YEJIOBEKA:
MbIeyHas cucreMa. Pediexc. CkeneTHbIe MBITIIIBI U UX padoTa.

Ilutanne opranuszmoB. lloriomenue BOABL,  YIVIEKMCIOIO rasa H
MHMHEPAIbHBIX BEMIECTB pacTeHUsIMU. lIuTaHue >XKMBOTHBIX. BHYTpuUIIOI0CTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHue. [IuTaHne MO3BOHOYHBIX >KUBOTHBIX. OTHEIbI
MULIEBAPUTENILHOTO TpakTa. [lumeBapurenpHble xene3bl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Hpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue ;kuBOTHBIX. {uddys3us
ra3oB 4epe3 MOBEPXHOCTh KIEeTKU. KokHoe apixanue. JlpIXxaTeabHasi IOBEPXHOCTD.
’KaGepHoe u nérounoe apixanue. J[pIxaHne mMO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKUX IMO3BOHOYHBIX IKWBOTHBIX.
[pixarenbHas cucTeMa YeloBeKa. MeXaHW3M BEHTWISILIMM JIETKUX y MTHL U
MieKkonuTaromux. Perymsmus apixanus. JprxareabHble 00bEMBI.

TpaHcopT BEIIECTB y OPraHU3MOB. TPaHCHOPTHBIE CUCTEMBI PACTCHUM.
Tpancnoptr BemecTB y KUBOTHbIX. KpoBeHOCHass cucremMa W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOpaiieHus. OBOIIOLHUOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOI CHUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua U e€ peryJssuus.

Brigenenne y opranusmoB. Beigenenue y pacteHud. Beiaenenue y
KUBOTHBIX. (CoOKpaTuTenbHble Bakyonu. Opranbl BblaeneHus. PuiapTpanus,
CeKperusi 1 00paTHOE BCACHIBAHUE KaK MEXaHU3MbI paOOThl OPTaHOB BBIJICICHHUSI.
CBs13b MOJIOCTH TE€JA C KPOBEHOCHOW M BBIJIEIUTEIBHON cCUCTEMaMU. Boiienenue y



MO3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. Ctpoenue u QyHKUIMOHHpPOBAHHUE
HeppoHa. OOpa3zoBaHHE MOYH y UEIOBEKA.

3amura 'y OpraHuM3MOB. 3alllUTa y OJIHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil M UUCThl MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PAacTEHUMU.
Kyrtukyna. CpeacTBa nacCUBHON U XMMUYECKOM 3a1IUThl. DUTOHIUABIL.

3amyUTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOW3BOJHBIE.
3ammTa opranu3zMa ot OojesHeil. IMMyHHas cuctema yesnoBeka. KieTodHbll u
IYMOpPaJIbHBIA MUMMYHHUTET. BpoXI€HHBIH M NpUOOpPETEHHBIN creunduuecKuit
UMMYHUTET. Teopusi KIOHaIbHO-cellekTuBHOro ummyHutera (II. Opmux, @. M.
bepner, C. Tonerasa). BocnanurenbHble OTBEThI OPraHu3MOB. Poiib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte M peryisiius 'y OprammsMoB. PasgpaxumocTts Yy
ONHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pasgpaxxumocts U peryisnus y
pacTeHuil. PocToBbIE BEIECTBA U UX 3HAUYCHHUE.

HepBHas cucrema u peduekTopHas peryiasuuss y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIONUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENIbl TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediiekc u
peduiekTopHast 1yra. be3ycinoBHbIe U yCIOBHBIE PEQIIEKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA KMBOTHBIX W YEJIOBEKA.
JKeme3pl DHOOKPMHHOM CHUCTEMBI M HMX TOPMOHBL /J[eliCTBME TOPMOHOB.
B3auMocCBsi3p HEpBHOW U SHIOKPUHHOW cucteM. [umnoramamo-runoduszapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. I1. I1aBnos.

TaGauubl u cxembl: «OJHOKJIETOYHBIE BOJIOPOCIN», «MHOTOKJIETOUHBIE
Bogopocin», «bakrepum», «lIpocreiimmey, «OpraHbl IBETKOBBIX PpacTEHUN»,
«CucreMbl  OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «TkaHu pacreHuil», «KopHeBbie cucrembl», «CTpoeHue ctedis»,
«CTpoeHre JHCTOBOM IUIACTUHKW», «TKaHU JKUBOTHBIX», «CKEJIET YelIOBEKay,
«IInmeBapurenpHas cucreMa», «KpoBeHocHas cucremay», «JlpIxaTesbHas

CHCTEMaY, «Hepsnas CHUCTEMAY, «Koxay, «MpImeyHas CHCTEMAY,
«BblaenurenbHasg CHCTEMA», «JHAOKPUHHAS cucTemMa», «CTpPOEHHE MBIIIIbD),
«Ammynuter»,  «KuiiedyHomosoctHeie», «CxeMa  TUTAHUS  PACTEHUI,

«KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOe€HHE THUIPHI»,
«CtpoeHue 1uaHapun», «BHyTpeHHee cTpoeHHe HoJeBoro uepns», «HepBHas
cuctema poid», «HepBHas cucrema sarymkw», «HepBHas — cucrema
npecMmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema uenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIPENapaThl OJIHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIHH
HACEKOMBIX, UTJIOKOXKMX, KUBBIE IK3EMIUISIPbl KOMHATHBIX pPAaCTeHHUH, repoapuu
pacTeHMl pa3HBIX OTHENOB, BJIAXHBIE TMpENapaTbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000pyI0BaHUE JIs1 JEMOHCTPALIUU TOYBEHHOTO M BO3YIIHOTO MUTAHUS PACTCHU,
pacuierieHus Kpaxmaia u OeJIKOB MoJl AeicTBUEM (pepMEHTOB, 000pYI0BaHUE IS
JIEMOHCTPAILIUK OMBITOB MO U3MEPEHUIO )KM3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTeJIbHBIX JBUKEHUI, MOJIENIA TOJIOBHOTO MO3Tra Pa3iNnYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3yueHre TKaHEH pacTCHUI».

JlaGopaTopHasi pabora «/3ydyeHrue TKaHEe KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrue OpraHoB IBETKOBOT'O PACTECHHUS».

Tema 10. PazmHokeHMe ¥ pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOKEHHS OpraHU3MOB: Oecronoe (BKIJIIOYas BETreTaTUBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXEHUS:  [OYKOBAaHUE,  CHOPYJISILHS,
(dparmMeHTanus, KIOHUPOBAHUE.

ITonoBoe paszmHokeHue. IlonoBbie kiaeTku, uiau ramersl. Meios. Craguu
Mmeiio3a. [ToBeaenne xpomocom B Meiio3e. Kpoccunrosep. bruonorudeckuii cMbICI
MeNo3a W IIOJIOBOrO Impoluecca. Melo3 M ero Mecrto B KW3HEHHOM LHKIIE
OpPTaHHU3MOB.

IIpenzapoasiieBoe pazputue. ['amerorenes y ;kuBOTHbBIX. 11010BBIE KENE3BI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepmaToreHes u oorenes. CtpoeHue
ITOJIOBBIX KJIETOK.

OmnnonoTBOopeHre U AMOPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUSA: HApYKHOE, BHYyTpeHHee. [lapTeHorenes.

NunuBrayaibHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). OMOPHOIOTHS — HAayKa
O pa3BUTUU OPraHU3MOB. Mopgocenesz — 00Ha u3 2nasublx nPoodIemM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghocenesa. Craguum >mMOpHOreHes3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOnenme. Tumbl  npoOreHus.
lemepmunuposannoe u HedepmuHuposanmoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIECKOMUTAIONIUX. 3apOJAbIIIEBbIE JHUCTKU
(racTpyssinus). 3aKiajKa OpraHOB M TKAHEW W3 3apOJbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE YacTel pa3BUBAIONIIETOCS 3apojbliia (dMOpHOHAIbHAS WHIYKITUSA).
3akiagka IUIaHA CTPOEHUS JKMBOTHOIO KakK PE3yjbTaT HEpPaApXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha 5MOpPHOHAIBHOE pa3BUTHE Pa3IUUHBIX
(haKTOPOB OKPYKAIOIIEH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanbHbi mepuoa. [lpsmoe wu
Hempsimoe pas3BuTue. PaszButne ¢ mMeramopdo3oM |y OeClO3BOHOYHBIX H
MMO3BOHOYHBIX JKHUBOTHBIX. bHojormueckoe 3HaYeHHWE MPSIMOTO M HENPSIMOro



pPa3BUTHSA, UX PACIPOCTPAHEHUE B IpUPOAE. THIbl pocTa >KUBOTHBIX. DaKTOPHI
PETYJISIUU POCTa KUBOTHBIX U uenoBeka. CTaauu MOCTIMOPHOHATIBHOTO Pa3BUTHS
y ®HUBOTHBIX U 4esioBeka. [lepuoibl oHToreHesa yenoBeka. CTapeHue u CMEPTh Kak
OHMOJIOTMYECKUE MTPOLIECCHI.

PasMHOXeHne u paszBuThe pacteHuil. ['amerodutr m cropodur. Meiio3 B
KU3HEHHOM 1MKjie pactenuit. OOpa3oBaHue cmop B Ipolecce Meiiosa.
'amerorene3 y pacreHud. OIIOAOTBOPEHHE W PAa3BUTHE PACTUTENIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTUE CEMEHU.

MexaHu3MBbI pEryiIsiiud OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JemoHcTpanuu

[Toptpersr: C. I'. HaBammun, X. llneman.

Tabmumer 1 cxeMbl: «BererarmBHOe pa3MHOXKEHHE», «TuIbl Oecroyioro
pa3MHOXEHUs», «Pa3MHOXKEHHE XJIaMUJIOMOHAIb», «Pa3MHOXKEHUE HBIIIEHBD,
«Pa3MHOXeHue TuaApb, «Menosy, «XpoMocoMbl», «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onsia», «OCHOBHBIE CTaAuU OHTOreHes3a», «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButme wmaickoro xyka», «Pa3Butue capaHumny,
«Pa3BuTne nArymkm», «JIBOHOE OIJIOJOTBOPEHHE Y ILIBETKOBBIX PACTEHUN»,
«CTpoeHne ceMaH OJHOIOJBHBIX U JABYJIOJIBHBIX PACTECHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«OKW3HEHHBIM UHKIT MXa», <«KHW3HEHHBIM  IUKI
ManoOpOTHUKA», « KU3HEHHBIN I[TUKJI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKIETOK H
CIIEpMAaTO30U10B, MOJAENb «L UK pa3BUTHS JISATYIIKW.

JlaGoparTopHasi padora «l3ydeHue CTpOCHHS MOJOBBIX KIETOK Ha TOTOBBIX
MHKpOITpENnapaTax».

IIpakTnueckass padora «BbIABIEHHE MNPU3HAKOB CXOJCTBA 3apOAbILIEH
MMO3BOHOYHBIX YKUBOTHBIX).

JlaGoparopHass padora «CTpoeHHE OpPraHOB PA3MHOXKEHHUS BBICIINX
PaCTEHUID.

Tema 11. I'eneTuka — Hayka 0 HaCJAeACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust CTaHOBIEHUS M pa3BUTHS TIE€HETUKM Kak Hayku. PabGoter I
Mengens, I'. ne ®puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUU
renetuku. Pa6oter H. K. KonsiioBa, H. WM. BaBunoBa, A. H. benosepckoro, I'. JI.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHS U CUMBOJIbL. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTAsl JIMHUSL, TUOPUIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOABI  TEHETHKU:  TUOPUIOJOTUYECKUH,  LUTOJOTUYECKUH,
MOJEKYISIPHO-T€HETUUECKUM.

JlemoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, }0. A. ®@ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuupl u cxeMbl: «MeToabl TeHETUKNY», « CXeMbl CKPEITUBAHUS.

JlabopaTtopnass padora «J/lpo3odpuna Kak OOBEKT TIE€HETHUUYECKUX

HCCIECTOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHzaenss — 3aKoH

eAMHO00pa3us ruOpUI0B MEPBOTo MnokojaeHus. [IpaBuno nomMmrHupoBanus. Bropoii
3aKk0OH Menaens — 3aKO0H paclleIUIeHHs] NMPU3HAKOB. LluTosorndeckne OCHOBBI
MOHOTMOPH/IHOTO CKpELMBaHus. [ unore3a YucToThl raMer.

AHanmsupytomuee ckpemnBanue. [[poMeKyTOUHbI XapaKkTep HACIECIOBAHMUS.
Pacmieruienre npu3HakoB IIPU HEMTOJIHOM JTOMHHUPOBAHUU.

JurubpuaHoe ckpemuyBanue. TpeTuit 3akoH MeHiens — 3aK0H HE3aBUCHUMOTO
HacJIEOBaHMUsI ~ MpU3HAaKoB.  lluTojmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEIBaHUSI.

CuennienHoe HacienoBaHue npusHakoB. Padotel T. Moprana. CuensieHHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY I'e€HaMH. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

I'eneTnka nojga. XpoOMOCOMHBIM MEXaHU3M OINPEACIICHUS NOJIA. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBIMN M TeTepOoraMeTHBIM Ios. [ eHeTrmyeckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HacnenoBanue pu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enHoTun kak nenocrHas cucrema. [neliorponus — MHOKECTBEHHOE IEUCTBUE
resa. MHOXECTBEHHbIM ajuienu3M. B3auMoIelcTBUEe HEAUICIbHBIX T€HOB.
KommiementaprnocTs. Onucras. [lonmumepns.

['eHeTHYeCKHIT KOHTPOJIb PAa3BUTHS PACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a
TaKkkKe (PU3NOJIOTUYECKUX IPOLIECCOB, IMOBEACHHMS U KOTHUTHUBHBIX (DYHKLHUH.
['eHeTnueckre MeXaHU3Mbl CUMOUOTE€HE3a, MEXaHU3MbI B3aUMOACHCTBUS «XO3SMH
— MapasuT» U «XO3IMH — MHKpoOHMOM». ['eHeTHMueckue acheKkThl KOHTpOJd WU
U3MEHEHUS HaclleJICTBEHHON HH(POPMAIIUHU B OKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdeMoHCTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuuel u cxemsl: «llepBelil 1 BTOpoil 3akoHbI Menaens», « TpeTuil 3akoH
Menpens», «AHanusupymollee ckpelmuBaHue», «HemosHoe nOMHUHUpPOBaHHEY,
«ClemnyieHHOe HAacJel0BaHUE IMPU3HAKOB y Apo30gumiby, «l'eHeTuka mosay,



«Kapuotunn 4enoBeka», «Kapuotun gpozoduney, «Kapuotun mruimby,
«MHOXECTBEHHBIN alUIeNn3M», « B3auMoaencTBre reHoB.

O6opynoBaHue: MOJeIb JJISI JEMOHCTpPAllMM 3aKOHOB €IWHO00pa3us
ruOpUIOB TEPBOTO TMOKOJICHUSI M PACIICTUICHUS MPU3HAKOB, MOJAEIb JUIs
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHUS IPU3HAKOB, MOJEIb IS
JEMOHCTpPAllUM CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MuUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas pabdora «/3ydyeHne pe3yiabTaTOB  MOHOTHOPUIHOTO
CKpENIMBAHUSA y IPO30DUITB».

I[IpakTnueckas  paGora  «M3yueHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(PIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeapl npu  (GopMupoBaHUM (HEHOTHTIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHbIC MPU3HAKHU. Bubl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIEICTBEHHAS.

Moaudukanuonnass U3MEHYMBOCTh. Ponb  cpeapl B (OpMUPOBaHUU
MOAU(PUKAIMOHHON M3MeHuYnBOoCcTH. HopMa peakiuu npusHaka. BapuanmoHHBII
psia u BapuanmonHas kpubas (B. Moranncen). CpoiicTBa MoAM(UKAIIMOHHON
W3MEHUYHMBOCTH.

I'eHoTHnIMUEeCKast 3MEHUYUBOCTh. CBOMCTBA T€HOTUITHYECKOW U3MEHUUBOCTH.
Buibl reHOTUTTHYECKO M3MEHUYNBOCTH: KOMOMHATHUBHASI, MyTaIlMOHHASI.

KoMOuHaTuBHasi W3MEHYMBOCTh. MeH03 W TOJIOBOM MpOIleCC — OCHOBA
KOMOMHATUBHOW U3MEHUYMBOCTH. POJIb KOMOMHATHBHOW M3MEHUYMBOCTHU B CO3/IaHUU
T€HETUYECKOT0 pa3HOo00pasus B Mpejiesiax OJTHOrO BUA.

MyTanuoHHass HW3MEHYMBOCTb. BuIbl MyTauuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  WHAYIUPOBAaHHbIE MyTauuu. SnepHble U
HUATOIUIa3MaTuyeckue mytanuu. CoMaTUyecKrue W IMOJ0Bble MyTanuu. [IpuynHbI
BO3HUKHOBEHUsS MyTanuil. MyTareHbl M WX BIMSHHE Ha OpPraHU3MBL.
3aKOHOMEpPHOCTU MYTAllMOHHOT'O TMpoIlecca. 3aKOH TOMOJIOTUYECKUX PSJI0B B
HacnencTBeHHo m3menuuBoctu (H.M. BaBunos). BuesnepHas m3aMeHYMBOCTH M
HACJIEICTBEHHOCT.

Onucenemuxa U SNUSEHOMUKA, POTb  INUSCHEMUYEeCKUx ¢Hakxmopos &
HACIe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHCTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. BaBuiios.

Tabmuiet u  cxembl: «Buasl u3MeHunBoCTHY», «MoaudukarmoHHas
U3MECHYHUBOCTHY, «KombOuHaTHBHAS N3MECHYHUBOCTHY, «Meio3sy,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKay, « Bumbl myTammii».



O6opynoBaHue: XUMBbIE U TepOApHBIE IK3EMIUIIPhl KOMHATHBIX PACTCHHMH,
puCyHKH ((poTorpaduu) >KUBOTHBIX C Pa3IMYHBIMU BUJIAMU U3MEHUYUBOCTH.

JlaGoparopHas padora «HccnemoBanne 3aKOHOMEPHOCTEUN
MOAU(DUKAIMOHHOW HM3MEHUMUBOCTH. llocTpoeHwe BapuallMOHHOTO psiga U
BAPUALIMUOHHON KPUBON».

I[IpakTnueckas padora «Mytamuu y Apo3o¢uiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeka

Kapuorun uenoBeka. MexayHaponHass mporpaMma HUCCIEIOBAHUS T'€HOMA
YyejaoBeKa.  Meroapl  U3ydyeHMsT TE€HETHKHM  4YEJIOBEKa:  I'E€HEAIOTMYECKHUM,
OTM3HEIOBBIH, LIUTOTCHETUYECKHUM, MONMYJIIUMOHHO-CTATUCTUYECKUH,
MOJIEKYISAPHO-TEHETUYECKHM. CoBpemeHnHoe ONIPENICIICHHE TE€HOTHIIA:
MTOJJHOT€EHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C ITOMOIIBIO
[1I1P-ananu3a. HacneacTBeHHble 3a00ieBaHus yeoBeKa. | €eHHbIE M1 XpOMOCOMHBIE
Oone3Hu denoBeka. bolie3HW ¢ HACIENCTBEHHON MPEApacOIOKEHHOCTHIO.
3HaYCHUE MEAUIUHCKOW T€HETUKHA B MPEAOTBPALICHUN U JICUEHUH T€HETHUYECKHUX
3a00yieBaHUI 4YesoBeKa. MeauKO-TeHETHIECKOe KOHCYIbTUpoBaHue. CTBOJIOBBIC
KJIeTKU. [[OHSATHE «TE€HETUYECKOro rpy3a». DTUYECKHE ACIEKThl UCCIICIOBAHUI B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckne (¢akTOpbl TMOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKa K
bu3HYeCKOMY U XHUMHUUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeapl. [ 'eHeTnueckas
IIPEIPACIIOIOKEHHOCTD YEJI0BEKA K NIATOJIOTUSIM.

JemoHcTpanuu

Tabmuiel u cxembl: «Kapuotun yenoBeka», «MeToapl U3ydeHUsI T€HETUKU
yesoBekay, «I 'eHeTnueckue 3a007I€BaHUS YETOBEKAY.

IIpakTnueckas padora «CoCTaBICHHE U AaHAIN3 POJIOCIOBHON.

Tema 15. Cenekunst OpranusMoB

JloMecTukanuss W CeNeKUuus. 3apOKICHUE CEIIEKIMU W JTOMECTUKAIWH.
Yuyenne H. . BaunoBa o IleHTpax mnpoucXoxaeHUss U MHOTrooOpasus
KYJIbTYPHBIX pacTeHUi. Poip cenexkiuu B CO3JaHUM COPTOB PACTEHUU M MOPOJI
KUBOTHBIX. CopT, mOpoAa, IITaMM. 3aKOH TOMOJIOTHYECKHX pSJIOB B
HacjaeACTBeHHOM wu3MeHuuBoctu H. 1. BaBuioBa, ero 3HaueHue JJis
CEJIEKIIMIOHHOW pa0OThI.

Metoasl ceneKIMoHHOW paboThl. MckyccTBeHHBIH OTOOpP: MACCOBBIM U
VHIUBUYaJIbHBIN. Oramnsl KOMOWHAIIMOHHON CCJICKIIMH. HUcnwiTanue
Mpou3BOJIUTENeH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TMOMOIIBI OIEHKHU
dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJIGKIIMOHHOW  paboThI.
PanuaninoHHBIN U XUMUYECKUNA MYTareHe3 Kak UCTOYHUK MYTAllUi Y KYJbTYPHBIX



dbopm opranusmoB. lcmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS WU METOOB
pexoMOuHaHTHBIX JIHK 111 mosydeHrs ucxoIHOro MaTepuaa Jijisl CeJIEKIUH.

[Tonyuyenue TIOJIUILJION/IOB. BuyTtpuBuaosas rUOpUAN3aIIUS.
bnuzkopoAcTBEeHHOE — CKpemniuBaHWe, Wi UHOpuaAuHT.  HeponcTtBeHHoe
CKpelIMBaHue, WIW ayTOpUAWHT. ['eTepo3uc u ero mpuuuHbl. Vcmomp3oBaHwme
rerepo3uca B cenekiuu. OtnanéuHas rubpuamszanus. [Ipeogonenue Oecrutoaus
MEKBHUIOBBIX THOPHUIOB. JIOCTHIKEHUSI CENEKIIMU PACTCHUHN U KUBOTHBIX. «3enénas
DEBONIOYUL).

CoxpaHeHre U U3y4YeHUE N'eHETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHU U
UX JUKUX pOAMYEH I CO3/JaHMsl  HOBBIX COPTOB UM THOPHUIOB
CEIIbCKOXO34MCTBEHHBIX  KYNbTYp. M3yuenue, coxpamenue u ynpasieHue
2eHeMUYeCKUMU Pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax YAyUueHus CyujecCmsayrouux u co30anusi Ho8bix nopoo, MUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvix uoeti U nepcneKmueHblX MmexHoI02UlL.

JleMoHCcTpauumn

IToptpers: H. U. Baunos, M. B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. bensies.

Tabmuiiel u cxembl: «l{eHTpBI TPOUCXOKIECHUS U1 MHOTO00pa3usl KyJIbTYPHBIX
pacTeHu», «3aKOH IOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOW W3MEHYUBOCTHY,
«Metoppl cenexuumny, «Otnanéunas rudpuauzanus», «MyTrareHesy.

JlabopaTopHasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOA
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAOB CEIEKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBrUBKa pacTeHHIN.

IKekypeusi «OCHOBHBIE METONBl U JIOCTHXKEHHS CEJIEKI[MM PACTeHH U
KUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA  YYaCTOK, B TEIJIMYHOE XO354UCTBO, B J1A0OpATOPHIO
arpOyHUBEPCHUTETA WM HAYUYHOTO LIEHTPA)».

Tema 16. BuorexHo/10rus U CHHTETHYECKAasA OMOJIOTUS

OOBEKTHI, HCIHOJIb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBbICE M TKaHEBbIC
KYJIBTYPBHI, MHUKPOOPTAHU3MBI, ux XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJICOOMEUeHHe, TMONyYeHHUE KHUCIOMOJIOYHBIX  TPOJIYKTOB,
BUHOZEenue. Mukpoobuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX
texHosiorui. [IpousBoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTHM U MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHCHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliuX HE BCTPEUAIOIIHUECS B MPUPOIe OMOCUHTETHYECKHUE MY TH.



Knerounass unx)enepus. MeToapl KyJbTypbl KIECTOK U TKAHEW PACTEHHUU U
KUBOTHBIX. Kpuobanku. Comartuueckass TruOpuIM3alMsi U  COMATHUYECKHM
sMOpuorene3. lcronb3oBaHue ramioujoB B CEJICKUUM pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonvzoeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PEeKOHCTpyKIUs
AWIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOJl TpaHCIUIAHTALUU SJEP KIIETOK.
Texnonozuu 0300p06eHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHOMNCEHUS CEIbCKOXO3AUCMBEHHBIX KVIbMYP.

XpoMOCOMHass W TeHHas HWHXeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha U
koHcTpyupoBanue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrykeHuss W MEPCHEKTUBBI  XPOMOCOMHOM Y TE€HHOM  HMHXKCHEPHUH.
DKOJIOTMYECKHUE U ITUUECKUE TPOOIEMBbI TEHHON UHKEHEPUU.

Menumnuackue ouotexnonoruu. [locrrenomuas nudposas menununa. [T1P-
JMAarHOCTHKa. MeTa0oJIOMHBIN aHaiu3, TEHOLEHTPUYECKUN aHalu3 MpoTeoMa
YEJIOBEKA JUIA OLIEHKH COCTOSIHUSL €r0 340pOBbs. MCIONIb30BaHME CTBOJIOBBIX
kieTok. TapretHas Tepanuss paka. 3D-OuounkeHepuss I pa3padOTKU
(byHIaMEHTAJIbHBIX OCHOB MEJMULMHCKUX TEXHOJIOTMM, CO3JaHUs KOMIUIEKCHBIX
TKaHEeW coueTaHWEeM TEXHOJOTUN TPEXMEPHOro OMONMPHUHTHHra W ckaddonaunra
JUISL PELIEHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEAULIUHBI.

CoznaHne BEKTOPHBIX BAaKLUMH C LEJIbI0 00ecreueHruss KOMOMHUPOBAHHOU
3amuThl 0T BOo3Oyautened OPBU, ycraHoBieHHE MOJIEKYJISIPHBIX MEXAHU3MOB
dbynkuunonuposanus PHK-conepskaiux BUPYCOB, BBI3BIBAIOIIUX O0CO0O OMAaCHBIE
3a00JIeBaHUs YeJIOBEKA U KUBOTHBIX.

JleMoHCcTpauumn

Tabauus! u cxemsl: «/cnonb30BaHNE MUKPOOPTAHU3MOB B MPOMBIILIEHHOM
Mpou3BOJICTBEY, «KileTouHas nnxxeHepus», «I'eHHast HHXXEHEPUS».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuyeckas padora «llomyyeHne MOJIOYHOKUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonoruss — BaKHEHMIIas IPOM3BOAUTENIbHAS CHJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KUIACC

Tema 1. 3apoxaenne W pa3BUTHE IBOJIOIHOHHBIX MPeICTABJIECHUN B
onosiorum

OpomonmonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
JnapBuHM3MAa. JKU3Hb U Hay4yHas neaTenbHocTh Y. JlapBuHa.

JBrkyuue cuiibl 3Boonru BUAOB 110 Y. JlapBuHy (BbICOKass HHTEHCUBHOCTD
pa3MHOXKEHHUSI OpPraHM3MOB, HACJEJICTBEHHAass M3MEHUYMBOCTb, OOpnOa 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U MCKYCCTBEHHBII 0TOOD).



Odopmiienne cunretndeckord teopun dBomtonmu (CTD). HelTpanbhas
teopust dBomouuu. CoBpeMeHHas JBOJIONMOHHAS  OWoJorus. 3HAaYCHUE
ABOJIIOIIMOHHON T€OpUHU B (POPMHUPOBAHNH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JleMoHCcTpauuun

[Toptpetsi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. lapBun, C. C. YerBepukos, 1. U. [lImaneraysen, k. Xongein, /. K.
benses.

Tabmuupr u cxembl: «Cucrema xuBod npuponsl (mo K. Jluahero)»,
«Jlectnunia xkuBbIX cymectB (o Jlamapky)», «Mexanusm GHopMHUpPOBaHUS
mpUCOCOOIeHnt y pacTeHnii U KuBOTHBIX (o Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBusa Y. lapsuna», «Haxoaku Y. apBuna», «@opmbl 00pHOBI
3a cymectBoBaHuey», «llopoabl romy6eit», «MHoroobOpa3ue KyJbTypHbIX (HhOpM
KarmycThl», «[lopoasr JoManHuX KUBOTHBIXY», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo Y. J[apBuny)», «Cxema COOTHOIIEHHUS JBIXKYIIMX CHJI 3BOJIOLUNY,
«OCHOBHBIE MTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIIOLIUN.

Tema 2. MUKpPOIBOIIOLMSA U €€ Pe3yJIbTAThI

[Tomynsinus Kak 3J€MEHTapHasi equHULA 3BOMOUUA. COBpEMEHHBIE METObI
OLICHKM TEHETUYECKOr0 pa3HoOOpa3usi M CTPYKTypbl mnonyisauuil. M3menenue
reHopoHJa TOMyJISUUU KakK dJEMEHTApHOE »HBOJIIOIMOHHOE SIBJIEHHWE. 3aKOH
reHeTuyeckoro paHoBecus J[xx. Xapau, B. BaiinOepra.

OnemenTapHbie (HAKTOPHI (IBMKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOuHaTMBHAs W3MEHUYMBOCTH. Jlpeilid TeHOB — ciyuailiHbIe
HEHANpAaBJICHHbIE WM3MEHEHHUS 4YacToT ajulesiel B  momyisauusx. O¢dexT
OCHOBAatTeNs. JIggpexm oOymuinounoeo eopaviuka. CHUdCEHUE 2eHemUUecKo20
pasnoobpaszus: npuyunsvl u cieocmsus. llposenenue s¢ppexma Opeiigha 2enos 6
bonvwux u  manvlx  nonynayusx.  Mwurpamuu.  M3omsamus  HOMYJISIMN:
reorpaduueckas (mpocTpaHCTBEHHAs), Ouonoruyeckas (penpoayKTUBHAs).

EctecTBeHHBII 0TOOp — HampaBimsaOmuid  (pakTtop sBomonuu. Dopmel
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWUNA, CTAOWIM3UPYIONIUNA,  Pa3phIBAIOIIHMA
(mu3pyntuBHbIf). [lomoBoit oTO0p. BO3HMKHOBEHHE M HBOJIOIUS COIUATBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  Pe3yJbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE ~ MPUCMOCOONEHWH y  opraHm3sMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl npucnocobieHui y opranu3MoB: MOp(OIOrHYECKue,
dbusznoniornyeckre,  OHMOXMMHUYECKHE,  MoBeaeHUYecKkne.  OTHOCHUTEIHHOCTh
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputepum u CTpyKTypa. BumooOpasoBanue Kak pe3ysbTar
MUKpOdBOMIOIMHU. M3onsanus — kitoyeBod ¢akrtop BumoobOpazoBanus. [lytu u
CrocoObI BUJ1I000pa30BaHUS: aJIONaTPUUYECKOe (reorpaduueckoe),



CUMITAaTPUYECKOE (?KOJIOTUYECKOE), «MT'HOBEHHOE) (monMIIONU3aIKsI,
rubpuan3anus). JJIMTeTbHOCTh 3BOJIOIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BONOIMOHHONW OWOJOrMM B  pa3padOTKE HAay4YHBIX METOJOB
COXpaHeHus: buopazHooOpaszus. MUKPOIBOMIONMS U KOABOJIIOLUS MApa3sUTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYUBOCTH K aHTUOMOTHUKAM M CIOCOOBI
O00pBLOBI C HEl.

JleMoHCcTpauumn

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

Tabnuupl u cxembl: «MyTanmoHHass HU3MEHUYUBOCTHY, «llomynsironHas
CTpYKTypa BUAa», «Cxema MposiBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxkyiue
CWJIBI HBOJIFOLIUNY, «DKOJIOTMYECKash M30JSUs MOMYJSUUNA CEBAaHCKON (openny,
«l'eorpapuueckass M30JAIUS  JIMCTBEHHUIBI CHUOMPCKOW W JIMCTBEHHHULIBI
Jnaypckoiy, «IlomynssliMOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTB», «Cxema
JNEUCTBUSL €CTeCTBEHHOTO o0OTOOopa», «DopMbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«Bnycrpuaneaslii Menanu3m», «JKuBble nckonaeMsiey», «llokpoBuTENbCTBEHHAS
OKpacka KUBOTHBIX», «IIpemynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue ananranumn», «llpucrnocoOieHHOCTh OpraHu3smMoB u €€
OTHOCUTENBHOCTHY, «Kputepun Buaa», «Buasl-nBoiiHukn», «CTpyKTypa BHUIA B
npupozae», «CrnocoObl BuaooOpa3oBaHus», «l'eorpaduueckoe BUaA000pa3oBaHUE
TpEX BHUIOB JAHJBIIEH», «DKOJIOTHUECKOE BHUI000pa30BaHWE BUJOB CHHHIDY,
«ITomumousl pacteHuit», «KamycrHo-penednbiii ruopu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHIl U
3BEpell ¢ MpuUMepaMH pPa3IUYHBIX MPUCIOCOONICHUN, 4ydena MTUIl U 3Bepei
pa3HbIX BHJIOB, TepOapuu pacTeHUl OJMWM3KUX BHJIIOB, OOPa30BaBIINXCS
pPa3TUYHBIMU CIIOCOOAMH.

JlabGopaTopnasi padora «BrisiBIeHHE H3MEHUHMBOCTH Y 0COOEH OJHOTO
BUJIA».

JlaGopaTtopnasi  padora  «lIpucrmocoOseHuss  OpraHU3MOB H  HUX
OTHOCHUTEJIbHAS 1[EJIECO00Pa3ZHOCTDY.

JlabopaTtopnasi paGora «CpaBHeHHE BHUJOB IO MOP(POIOrHIECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoIOUNs U €é pe3yJibTaThl

Meronel u3ydeHMST MaKpolsBOJOLMHU. [laneoHTONOrMYECKME  METOMBI
uzydeHus: osBoionuu. Ilepexonueie QopMbl W (PUIOrEeHETHYECKHE  PSJIbI
OpraHU3MOB.

buoreorpapuyeckue metonasl usyueHus sBomonuu. CpaBHEHHE (IIOPHI U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue odbnactu 3emun. Bunbl-
SHAEMHUKHU U PEIIUKTHI.



OMOpPHOIOTHYECKHE U CPABHUTEIBLHO-MOP(OIOrHuecKre METOIbl U3yUeHUs
ABONIOLMH. ['€HEeTHYeCKHMe MEXaHU3Mbl SBOJIIOLIMA OHTOTE€HE3a W IMOSBIICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPTaHBbL.
PyaumenTtapHble  opraHbl M araBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKWe  METOJAbl  HW3YYEHHUS  DBOJIOLUHU.
['omonoruunbie TeHbl. COBpEeMEHHBIE METOABl MOCTPOEHUS (UIOTEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUH U SBOJIFOLIUSI TEHOMOB.

OO6rmue 3aKOHOMEPHOCTH (IpaBHUIa) SBOJMIONUU. [Ipunyun cmenvl yHKYuUlL.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIOLIHH.

JleMoHCcTpauuun

[Toptpetsi: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkens.

Tabnuuel 1 cxembl: «DUIOTEHETUUECKUI Pl JOMIATNY, «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedansy»,  «Punnodurtsr»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuyeckue 30HB 3emum», «Jlpeii) KOHTHUHEHTOBY,
«PenukTely, «HadanpHble cTaguu SMOPHUOHAIBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W AaHAJOTUYHBIE OpraHb», «PyIuMeHTH,
«ATaBU3MBI», «XPOMOCOMHBIE HA0Opbl 4YeJIOBEKa M IIMMIIaH3e», «lJIaBHBIE
HaIpaBJIEHUS 3BOIOLUNY, «O011IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

ObopynoBaHue: KOJUIEKIMH, repOapuu, MYJSDKM HCKOIAeMbIX OCTaTKOB
OpraHW3MOB, MYJISI>KM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUA HACEKOMBbIX.

Tema 4. IIpoucxoxaenne U pa3sBUTHE )KU3HU Ha 3emJie

Haydnple THUMOTE3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. JloHayyHble TpeCTaBICHUS O 3apPOXKIACHUU KU3HU (KPEAIMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpOBEp KeHHE onbITamu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxoxaenue ;xu3Hu U aCTpOOUOJIOT U

OcHoOBHbIE JTanbl HEOPraHUYECKOU 3BOJIIOLMH. [ImanerapHas
(reosoruyeckasi) HJBOJIONMS. XUMHUYECKas »dBOJIONUMA. AOWUOTEHHBIM CHHTE3
OpraHnYecKux BeulecTB u3 HeopraHmyeckux. Ombir C. Mwmmepa u I'. HOpwu.
OO6pazoBanue mnoauMepoB U3 MoHOMepoB. KoanepBatHas runoresa A. U.
Omnapwuna, TunoTe3a nepBuaHoro Oynpona J[xk. XonneiiHa, reHeTudeckas TUIIOTE3a
I'. Ménnepa. Pu6o3umbl (T. Yex) m rumoresa «vmupa PHK» VY. I'mnGepra.
dopMmupoBaHue MEMOPAH U BOSHUKHOBEHUE TPOTOKIIETKH.

HUctopus 3emsmm m meroasl €€ wu3ydeHus. lckomaemble opraHnudeckue
octaTtkd. ['eoxponosoruss u e€ wmeroasl. OTHOCUTENbHass U aOCONIOTHAS
reoXpOoHOJIOTHUs. ['e0XpOoHOIOrUecKas Kana: 0HbI, IPbl, IEPUOLBI, STTOXU.



HauvanbHbie 3Tanbel opraHndeckor 3BoioLMU. llosBieHue wu 3BOMIOLMSA
MEPBBIX KJIETOK. DBOMIONUS MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKH KaK aHaJIOr MEepPBbIX HA 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokaproTHl M DyKapHOTHI.

[IpoucxoxneHue 3ykapuoT (CUMOMOTeHe3). DBOIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. IIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATalbl 3BOJIOLUUM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(O3bl
pacrenui. Bpixon pacrenust Ha cymry. [losiBieHHE CHOpPOBBIX pacTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. I[IponcxoxaeHue UIBETKOBBIX
pacTEHUM.

OcCHOBHBIEC 3Talbl 3BOJIONMHU >KUBOTHOTO Mupa. OCHOBHBIE apoMoOp(o3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOpaoOBbIE )KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUSA MO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinii. [IpoucxoxeHre MICKOMUTAIOIMMNX U
ntui. [Ipunnun kirodyeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIIH.

PasButne xu3HM Ha 3emie IO 3paM M NEpUuoAaMm: apxei, MpOoTepo30u,
najgeo3oi, Me3030M, KailHo30i. OOm@as XxapakTepucThka KiumMata U
reOJIOTUYECKUX MpoueccoB. [losBIeHHE W paclBET XaPAKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: €ro yCIOBUS U BIUSHUE HA Ta30BBIM COCTAaB aTMOCHEPHI.

MaccoBble BBIMUPAHHUSI — SKOJOTHYECKHE KPU3UCHI mpouwioro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHU. COBPEMEHHBIM 3KOJOTMYECKUN KPHU3UC, €ro
ocobennoctu. [Ipobnema coxpanenus: 6uopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. [lpuHiuner kiaccudukanuu
oprann3MoB. OCHOBHbBIE CHCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Hoptpersr: @. Pequ, JI. Cniammannanw, JI. Ilactep, . . Meunukos, A. 1.
Omnapumn, Ix. Xongein, I'. Ménmnep, C. Munnep, I'. FOpu.

Tabmuier u cxeMbl: «Cxema onbita @. Penny, «Cxema onbita JI. ITactepa mo
M3YUYECHUIO CaMO3apoXaeHUus ku3Hm», «Cxema ombiTa C. Mumnepa, I'. HOpwny,
«JTanel  HEOPTraHWMYECKOW  BBOJIOUUM»,  «[ €OXpOHOJIOrMYecKas  IIKAJIay,
«HauanpHble dTanbl OPraHUYECKON IBONIONUNY, «CxeMa 00pa3oBaHMs IYKAPUOT
nyTéM cumouoreHeza», «Cucrema KuBOM mnpupoab», «CTpoeHHE BUPYCay,
«Apomopdo3el  pacteHuit», «PuHnoduUTH», «OIHOKIETOYHBIE BOJOPOCINY,
«MHuorokierounsie  Bogopocan», «Mxm», «llanoporukm», «l'onocemeHHbIE
pactenusi», «Opranbl ILBETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KumeuHononocTHbIEY,
«IInockue 4EPBUY, «HneHucToHorue», «PbIOBDY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItumpy, «Miekonuraromuey, «Pa3BuThe KHU3HU B
apxenckou apey», «Pa3BuTHe KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
[1AJIE030MCKOM 3pey, «Pa3BuTHe )XKU3HU B ME3030MCKOM 3pey, «Pa3Burne XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuy pPACTEHHM pa3IWYHBIX OTHAETOB, KOJIJIEKIIUH
HAaCEKOMBIX, BIIAYKHBIE IIPenapaThl ’KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUU
WUITIOKOXKHX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Uy4ella NTULl U 3BEpEN,
KOJUICKIIUM OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJSDKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHas  sa0opatopnasi  pa6ora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o u3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCIMHEHUN B
NEPBUYHON aTMochepey.

JlabopaTtopnass pabGora «/I3yyeHue M ONKHCaHUE HMCKOMAEMbBIX OCTATKOB
JIPEBHUX OPraHU3MOB).

IIpakTnueckass padora «l3ydyeHne O0COOCHHOCTEH CTPOCHHUS pPaCTEHUM
Pa3HBIX OTHEIIOBY.

IIpakTnyeckas padora «/3yueHue ocOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznensl 1 3agaum anTponoaoruu. MeToibl aHTPOTIOJIOT U H.

CraHoBiieHHE TPEACTABICHUN O MPOUCXOXKJICHHM YeJIOBEKa. Penurunosnbie
BO33peHUs. COBpEMEHHbBIE HAYUHBIE TEOPUH.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CUCTEMATUUYECKOE MOJIOKEHUE YETTOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKAa €  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3H0JI0r0-OMOXUMHUYECKHE,
noBesieHueckue. OTan4us 4enoBeKa OT )KUBOTHBIX. [IpAMOX0kKAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOW CUTHAIBHOU
CHUCTEMBI.

JIBrokymue cuiibl ((pakToOphl) aHTPOIOTeHe3a: OMOJIOTHYECKUE, COHAIIbHBIE.
CooTHolieHUEe OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIEC CTauu aHTpororeHe3a. PanHue uenoBekooOpas3Hbie 00€3bSHBI
(IPOKOHCYJIbI) U paHHUE MTOHTUABI — OOIIKME MPEAKU YETOBEKOOOPA3HBIX 00€3bsH U
moJieid. ABCTpaJONUTEKU — ABYHOTHE MpeAKH JitoAeh. YeloBek yMenbli, MepBbie
W3TOTOBJIICHUS OPYyAui TpyJa. YeloBeK NpsIMOXOISIINN U TIEPBBIA BBIXOJ JIFOJEH
3a mnpenensl  Adpuku. YenmoBek reWmenbOeprckuii  — o0muMHA  Ipeaok
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKAa Pa3yMHOTro. UeloBeK HeaHAepTalbCKUN
Kak BHJ JIOJIEM XOJOJHOTO KiMMaTa. YeloBeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JIEHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a Tpenenamu AQpukwu.
[TaneoreneTrka U MajJeOreHOMHUKA.



DBOJIONUS COBPEMEHHOTO 4enoBeKka. EcTecTBeHHBI OTOOp B MOIMYJISIIUSIX
yesioBeka. MyTanMoHHBIN Tiporiecc U noiaumopdusm. I[lonmynsiuroHHbIE BOJHBI,
npeid reHoB, murpamus U «dPQGeKT oCHOBATENs» B MOIMYJSLUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. llonarue o pace. bonpmme pacel: eBporeougHas
(eBpasmiickasi),  aBcTpajo-HerpoujHasi  (dKBAaTOpHAIbHASs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu pacceneHuss 4elioBeKa IO IUIaHETE.
EnuncrBo  4yenoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacH3Ma.
[Tpucnoco0neHHOCTh 4YeNoBeKa K pa3HbIM YCIOBHUSM OKpPYXaroIlel cpeabl.
Bnusnue reorpaduueckoit cpenbl u apelidpa TeHOB Ha MOPQOJNOTHIO |
(U3HOJOrHIO YETIOBEKA.

MexaucuuminHapable  MeToJbl B (usuueckoid  (OMOIOTHYECKOI)
AHTPOMOJIOTHHU.  DBOJIOLMOHHAS ~ AHTPOINOJOTHUS U MAaJ€0aHTPONOJIOTHS
YeJIOBEUYECKUX NOMYJIANI. bruocoruanbHble HCCIEIOBaHUS NPUPOJIbI YEOBEKA.
HccnenoBanrie KO3BOMIOLMH OMOJIOTMYECKOT0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCcTpauumn

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackui, M. M. I'epacumos.

Tabnuuel u cxembl: «MeTobl aHTPOTIOJIOTUNY, «I 0JTOBHOW MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3biAHb», «CKeleT 4YeloBeKa U CKeJeT I[IHUMIIaH3e»,
«PynuMEHTHI U aTaBU3MbDY, «JIBUXKYIIIME CUITBI aHTPOTIOTEHE3a», « IBOJTIOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpajmonuTek», «UYenoBek  ymenblid», «YernoBek
MPSAMOXOISIINIY, «/leHncoBckuil yenoek» «Heannepranpup», «KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITarbl IBOJTIOLMH YEJIOBEKa», «Packl uemoBekay.

OOopynoBaHue: MyJSDKM — OKaMEHEJIOCTEeH, MpPEeAMETOB MAaTepUaIbHOU
KyJbTYpbl ~TPENKOB dYeJlOBeKa, penpoaykiuu (dbororpaduu) KapTuH C
MU(DOTOTHYECKUMU W OUOJEHCKUMH CIOKETaMH TPOMCXOXKICHUSI YEeIOBEKa,
doTorpaguu HaxoJI0K UCKOMAEMBbIX OCTATKOB YEJIOBEKa, CKEJIET YeI0BEeKa, MOJIEIb
yeperna 4YejaoBeKa W 4epena IIMMIIAH3€, MOJEIb KUCTH YEJIOBEKa W KHCTH
IIMMITIaH3€, MOJEJH TOpCca MPEIKOB YeIOBEKa.

Jlabopatopnas padGora «V3ydyeHne o0cCOOCHHOCTEH CTpOEHUsI CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydeHne sKOJOTUUECKUX aJanTalllui YEJTOBEKa.

Tema 6. Dxkojorus — Hayka O B3aMMOOTHOUIEHHSIX OPraHU3MOB U
HAJIOPTraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaou

3apoxeHre U pa3BuUTHE dKojoruu B Tpyaax A. I'ymbonbara, K. @. Pyinbe,
H. A. CesepuoBa, O. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum
sKoJ0ruH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.



Metonsl sxonoruu. IloneBbie HaOmoneHUSA. DKCHEPUMEHTHI B 3KOJOTHU:
npUpoAHbIe U JlabopaTopHble. MojenupoBaHue B JKOJOTHMH. MOHUTOPUHT
OKpY’KaroIeh Cpeibl: JIOKAIbHBIN, PpErHOHATBHBIN U TJI00JIHHBIM.

3Ha4eHUE DOKOJIOTMYECKMX 3HAHMW i1 YEJOBEKA. OKOJOTMYECKOE
MHUPOBO33PEHHUE KaK OCHOBA CBS3€H 4YEJIOBEUECTBA C INpUpoaor. DopMupoBaHUe
AKOJIOTUYECKOMN KYJIbTYpPbl U SKOJIOTHUYECKON I'PAMOTHOCTH HACEJICHUSI.

JemoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, J. I'ekkens, A.
Tencnu, B. H. Cykau¢s.

Tabnuuel u cxembl: «Pasznensl skoiorum», «MeTtonbl skogorum», «Cxema
MOHHUTOPHUHIA OKPYKAOLIEN CPEIBDY.

JlaGoparopHas padora «3yuenue METOJOB JKOJIOTHYECKUX
WCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Knaccudukanus
HKOJIOTMYECKUX (haKTOpPOB: aOMOTHYECKUE, OMOTUYECKHE, aHTponoreHusle. Oomue
3aKOHOMEPHOCTH ACHCTBUS dKojoruueckux (akropos. [IpaBmio munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢akropel. CBeT Kak »Konorudeckuid dakrtop. JleiicrBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHUYECKUE TPYIIIIbI
pacTeHHI M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CuUrHanbHas poJib CBETA.
DoTONEPUOAN3M.

Temneparypa kak skosiormueckuii ¢akrop. JlelicTBue Ttemmneparypsl Ha
opranu3Mbl. [loMKuIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. JBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxunocts kak skonorumdeckuil ¢akrop. IlpucnocoOnenusi pacteHuii K
nojjiep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHU MO OTHOUIEHUIO K
Bojie. [IpucnocoOnenns KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3[YyIIIHAs, MOYBEHHAs,
rlyOMHHAasT  TOJANOYBEHHAs,  BHyTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKHUE
O0COOEHHOCTH cpel oOuTaHusi opraHu3sMoB. [IpucnocoOneHuss OpraHusmMoB K
JKU3HU B Pa3HBIX Cpeax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE puUTMBbL. CyTOUHBIE U
roJu4Hble pUTMbL. [IpHCHOCOOIIEHHOCT, OPraHM3MOB K CE30HHBIM H3MEHEHHUSM
YCIIOBHM KU3HMU.

Kuznennwsie Qopmbr  opranm3moB. [loHsTue o Ku3HEHHOU (opme.
XKuznennsie GopMbl pacTEHUM: AEPEBbs, KyCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OAHOJNETHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUAPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buortnyeckue (bakTopBhL. Bubr OMOTHYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmel. Ilapasutusm, koomnepamnus,
MyTyaJn3M, KOMMEHCAU3M (KBapTUPAHTCTBO, HaxjeOHn4yecTBo). Hetpopuueckue
B3auMojencTBus  (Tonmuueckue,  (Qopudeckue, (pabpuyeckue).  3HaUEHHE
OMOTUYECKUX B3aUMOJECUCTBUN JUIsl CYIIECTBOBAHMSI OpPraHU3MOB B Cpee
oOutanus. [IpyHIUI KOHKYPEHTHOTO UCKIFOYEHHUS.

JlemoHcTpanuu

Tabnmuuer m cxeMbl: «Dxonoruueckue (akTope», «CBETOBOM CHEKTpY,
«IKOJOrMYEeCKUEe TPYMIbl )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TemioKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KMBOTHBIEY», «DHU3MOIIOrHUEcKre aganTanuu
KHUBOTHBIX», «Cpeapl 0OUTaHUS OpPraHU3MOB», «bBHOJOTUYECKHUE PUTMBDY,
«Kuznennole  Gopmbl  pacteHuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIX»,
«9KocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTeMa XBOMHOrO jecay, «Llenu
NUTaHus», «XumHudectBoy, «llapasutusm», «KonkypeHuus», «CumOnosy,
«KommeHcanuzmy.

O6opynoBanue: repbapuu pacTeHUHW U SKUBOTHBIX, MPUCIOCOOTEHHBIX K
BIUSIHUIO Pa3UYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIHMBBIX PACTEHUI, CBETOIIOOMBBIE, TEHETIOOUBHIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUs, repOapuy U KOJJICKIIUU TETIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, uydesia MTHUIl U 3Bepei, repoapuu
pacTeHull, OTHOCSIIMXCA K THUrpoguram, kcepoduram, mMe3opuram, KOMHATHbBIE
pacTeHusl JaHHBIX TPYII, KOJJIEKIUH >KMBOTHBIX, OOMTAIOIIMX B Pa3HbIX CPeaax,
repbapuu U KOJUIGKIMM PACTEHUH M IKUBOTHBIX, OOJaJaloOlUX YepTamH
MPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHH >KH3HHU, TepOapuul u
KOJUIEKIIUM PACTEHMM M KUBOTHBIX PAa3IUYHBIX >KMU3HEHHBIX (POpPM, KOJUIEKIHUH
YKUBOTHBIX, YYaCTBYIOIIMX B PA3JIUYHBIX OMOTUYECKUX B3aUMOJECHCTBUSAX.

JlaGopaTopHasi paGora «BBIIBICHHE TMPUCIIOCOONICHUN OPraHU3MOB K
BITUSTHUIO CBETAY.

JlabGopaTopnasi paGora «BbIsBICHHE TMPUCIOCOOJICHUNH OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbI».

JlabopaTtopnass pa6ora «AHaTOMHUYECKHEe OCOOCHHOCTH PACTCHHH U3
Pa3HbIX MECT OOMTAHUS.

Tema 8. IKo010rusi BUA0B U MOMYJIALMH

OKOJIOTUYECKHE  XapaKTEPUCTHUKUA  MOMYJISALHUH. [lonymauus  Kak
Oounonornyeckas cucreMa. Poiib HEOTHOPOIHOCTH Cpefibl, (GU3UIECKUX O0aphepoB U
0COOEHHOCTEW OMOJIOrHH BUAOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOM CTPYKTYPHI
nonynsiuuid. OCHOBHbIE MOKa3aTead MOMYJSUU: YHUCIEHHOCTh, IUIOTHOCT,



BO3pacTHasi W TMOJIOBas CTPYKTypa, PpOKIAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUSL.

DkoJyiorudeckas CTpykrypa nonyssiiuu. OleHKa YUCICHHOCTH TOMYJISIUY.
JuHamuka nomyiasiuuu U e€ peryydnus. buoThuueckui MOTEHIUANT MOMYJISIIUU.
MopenupoBanue quHaMHUKU nonyiasiuud. KpuBbeie pocta YMCIEHHOCTH MOMYJISALINH.
KpuBble BbDKHMBaHUS. Perymnsiiivs YUCIEHHOCTH NOMYJSLUUNA: poJib (HaKTOPOB,
3aBUCAIINX W HE 3aBUCSIIHNX OT IJIOTHOCTU. DKOJOTUUECKUE CTPATEruu BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 »KoNOTMYECKOW HuIe Bupa. Mectoobutanue. MHOromepHas
Mozenb skosornyeckon Humum JIxk.M. XarumHcona. Pasmepsl 3kosiornueckomn
Huiy. [loTeHnnanbHas U peain30BaHHAs HUIIIH.

Bun kak cucrema mnomynsiuuid. Apeansl BUIOB. BHIBI M MX JKU3HEHHBIE
CTpaTeru. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTU TIOBEJEHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UM YYKEPOJIHBIX BUJIOB.

JleMoHCcTpauumn

IToptper: k. Y. XaTunHCOH.

Tabnuuel M cxembl: «DKOJOTMYECKHE XapaKTEPUCTUKHU  MOIMYJISIIUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa  momyJysiiuun», «Bo3pacTHble  mUpamMuibl
nonyysiun», «CKOPOCTh  3acelieHusi TOBEPXHOCTH  3eMJIU  Pa3UYHBIMU
opranuzMamMm», «Mogeinb 3kosiorndeckoit Humu [[x. M. XatuuHconay.

Oo6opynoBanue: repdapuu pacTeHHM, KOJUIEKIIUN KUBOTHBIX.

JlabopaTopnass pabora  «lIpucmocoGneHuss ceMsH  pacTeHMM K
PACCETICHUIO).

Tema 9. Jkosorust coodmecTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsA3M MEXITY
OpraHu3MaMu B OHOIIEHO3€.

OkocucteMa kak oTkpbiTas cucteMa (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOIYIEHThI, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enu u ceTU. AOHOTHYECKHE OJIOKH
skocucteM. [104BbI U Wbl B 3KOCHCcTeMaX. KpyroBOpoT BEIIECTB U MOTOK YHEPTUH
B 9KOCHCTEME.

OcHOBHbIE  TIOKa3aTeldu  dKocHCTeMbl. buomacca u  mpoayKuus.
DKOJOTUYECKHUE MUPAMUIBI YHCE, OMOMACCHI U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpaBiieHHble 3aKOHOMEpPHBIE CMEHBI COO0O0IIEeCTB — cykieccuu. [lepBuunbie U
BTOPUYHBIE CYKIIECCUM W MX IMPUYUHBL. AHTPOIOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. Kimnmakcunoe cooOriectBo. buopaznooOpasue u moiHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTU COOOIIECTB.



[Ipupoanbie 3KOCUCTEMBL. JKOCUCHIEMbl 03€P U peK. DKocucmemvl Mopeu u
0Keanos8. Ixocucmemovl MYHOP, 1eCO8, cmenelti, NyCmbltb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznnuuns
MEXIy aHTPOIIOTCHHBIMH U PUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas
bnopa u dayna. CuHaHTpomu3amusi TOpojckod ¢ayHbl. buonornyeckoe wu
X03SUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocucTemMax. Ponv kackaonoco shgexma u 6udo8-30upuxamopos (Kuoueswblx
6U008) 6 hyHKYUuOHUpoBsanuu 3xocucmem. IlepeHOC IHEPTHHM U BEIIECTB MEXKIY
CMEXHBIMU SKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, IOMYJISALMNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanusmol 8030elicmaus 3a2psA3HeHUll PA3HbIX munog Ha
CcyOOpeaHUZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbL  JKOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€UCMBUSL.
MeTomo10THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanuu
IToptpert: A. JIx. Tencau.
Tabmuet  u  cxembl:  «CTpykTypa  OuoleHo3a»,  «IKocHCTeMa

HIMPOKOJUCTBEHHOTO JIeCa», « IKOCUCTEMA XBOWHOrO Jeca», « DyHKIHOHAIbHbIE
IpYIIBl OPTaHU3MOB B 3KOcHCTEME», «KpyroBOpoT BEIIECTB B 3KOCHUCTEMEX,
«llenu nutanus (macTOMUIIHAS, JETPUTHAS)», « DKOJIIOTHUECKasT MUPAMHJIa YHCEID»,
«JKonoruyeckas nupamujia OMOMacchl», «IKOJOTHYECKass MUpamMuia SHEPrum»,
«O0pazoBanue 6osota», «llepBuuHas cykueccus», «BoccraHoBieHue yeca mocie
noxapa», «JKocucremMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
HHEPTUU B arpoleHosey, «[Ipumepsl ypoboskocuctemy.

O6opynoBaHue: repOapruu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHIl U
3Bepel, repOapuu KyJIbTYPHBIX M JUKOPACTYIINX PACTCHUM, akBaprUyM KaK MOJEIb
KOCUCTEMBI.

IIpakTnueckas padora «/3ydyenue u onucanue ypoo3KOCUCTEMBD.

JlabopaTopnasi paGora «l3yueHue pazHOOOpa3vs MEIKUX MOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX AKOCUCTEMAX).

IKCKYypcHsl «DKCKypCHs B TUIIWYHBIA OMOTreorieHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJI0JIbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0I0TO)».

IKCKYypcusi «DKCKypCUsl B arposKocuctemy (Ha Moje WId B TEIUIMYHOE
XO3SUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obOmemnanerapHas o0ojouka 3eMIIH, TII€ CYLIECTBYET WIH
CylllecTBOBaJia XU3Hb. PazBuTue npejacraBieHuii o ouocdepe B Tpygax J. 3rocca.



VYuenune B. U. Bepnaackoro o 6mocdepe. O6mactu 6nocdeps u e€ cocras. JKupoe
BelecTBO Ouocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyulecTBOBaHUsl Ouochepbl. OcobeHHOCTH OMocdepbl Kak
rJ1I00aJIbHOM 3KOocHCTEeMBbI. J{nHaMHuuecKkoe paBHOBecue B Onocdepe. KpyroBopotsl
BEIECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIriiepoia, a30Ta). PUTMUYHOCTD SIBICHHIA
B Ouocdepe.

3oHanbHOCTE Ouocdepsnl. [lonarue o Omome. OCHOBHbIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEIIAHHbBIE U IUPOKOJIUCTBEHHBIE Jieca, CTEIU, CAaBAHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOpbs. KimmMar, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Crtpykrypa u (QYHKIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTr0 MOTEHIMAa U
onochepHbIX PyHKIUI.

JlemoHncTpanuu

[Toptpetsi: B. 1. Bepuanckuii, 3. 3rocc.

Tabmunel u cxembl: «I'eocdepsr 3emnn», «KpyroBopor azora B IpUPOJIE»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopor Kuciopojga B TPHUPOJIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cyminy, «Knnmarnueckue
nosica 3emam», «TyHapay, «Talray, «Cmemanasiii jgecy, «IIIMpOKOIMCTBEHHbBIN
nec», «Crenby, «CaBanHay, «IlyctbiHsy, « Tponndeckuii gec.

O6opynoBaHue: repbapuu pacTEHUN Pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesnnoBek U OKpy:Ka0IIaf cpeaa

DKOJIOTUYECKHE KPU3UChl M WX TMpPUYMHBL. Bo3aeilcTBUe uenoBeKa Ha
ouochepy. 3arpssHeHue BO3AyHIHOM cpenpl. OxpaHa BoO3ayXa. 3arps3HEHUE
BOJHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHne KiuMara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIbHBIA U )KUBOTHBIN Mup. OXpaHa
PaCTUTENILHOTO W JKMBOTHOTO Mupa. OCHOBHBIE MPUHLMUIBI OXPaHbl MPUPOJIBI.
Kpacubsie kHuru. Oco0o oxpansiemble npuponanbie Ttepputopun (OOIIT).
boranndeckue cazibl ¥ 300J10TUYECKUE TAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA U IMPUPOBIL.
PanmonasibHO€ ~ TPUPOJOMNOJIL30BAHME W COXpaHEHHWE  OHUOJOTUYECKOTO
pazHooOpasust 3emau. OOIIKME 3aKOHOMEPHOCTH TJI00ANBHBIX HSKOJIOTMYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSTHBIE TOCIEACTBUS.

Pa3zButrie METOJIOB MOHUTOPUHIA Pa3BUTHS ONACHBIX TEXHOT€HHBIX
npoueccoB. CucmemHvle uccie0os8aHus nepexooa K pecypcocbepezaroweli u
KOHKYPEeHmMOocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonuvie cucmemvl, obecneuusaiowjue O00CmMyn K
uHgopmayuu nNo COCMOAHUIO OMOENbHLIX U008 u 9dkocucmem. (OcHOBbl



9KOpeadunUmayuy  IKocucmem u cnocobos 0O0pbObl ¢  OUONOBPENHCOCHUAMU.
Pexoncmpyxyus MopcKux u HazemMHbIX IKOCUCTEM.

JlemoHcTpanuu

Tabmuupr u  cxembl:  «3arpsi3HeHHE  atMoc(epbl»,  «3arpsi3HEHHE
runpocdepsl», «3arpsisHeHue mouBby, «llapaukoBeii  AdhdexT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOACIN YIPABISIEMOTO MUPAY.
O6opynoBanue: Gororpaguu OxpaHsSEeMbIX pacTeHU U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHATH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMBI 110
BNOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3yibTaTaM OCBOCHUS
OoOydJaromuMHCsl TPOTpaMM CPEAHEro OoO0IIero o0pa30oBaHUS: JUYHOCTHBIC,
METanpeIMETHBIE U TTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPAMMBI MO0 OMOJIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHNE O0YUYaIOIUMHUCS POCCHICKOM
rpakJaHCKON MJICHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOONPEACIICHUIO, Haiuuue Mmomusayuu K OOy4eHUIO  OWOJIOTHH,
yeneHanpasienHoe pazéumue BHYTPEHHUX YOEXKJICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEH W HMCTOPHUYCCKUX TPAIUIHMK PA3BUTHSA OHOJIOTHYCCKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O00YYAIOIITUXCSI PYKOBOJACTBOBATHCS B CBOCH
JIESITEILHOCTH 1IEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TMPUCYIIUMU CHCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUsl, Haluyue HpPaABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIngHOCTHBIE pe3yNbTaThl OCBOCHHS MTPOTPAMMBbI 110 OHMOJIOTHH JOCTUTAIOTCS
B EJMHCTBE Y4YEOHOM M BOCIHUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPAIUIMOHHBIMUA POCCUMCKUMU COLUOKYJIbTYPHBIMU, UCTOPUUYECKUMU U JTyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIIECTBE NMpaBUIaMHA M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOITO3HAHMS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTHUS BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTHU3MA U
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPyJla U CTAPIIEMY ITOKOJICHUIO,
B3aMMHOI'0 YBa)XKCHHS, OEpEKHOrO0 OTHONIEHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAULKUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoae u
OKPYIKaIoIIEn Cpee.

JluyHOCTHBIE peE3yibTaThl OCBOEHUS YyueOHOro mnpeamera «buomorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIINXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW IMO3UIIMEH JUYHOCTH, CHCTEMON IIE€HHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHUX  YOEXKIEHHM, COOTBETCTBYIOUIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHEHHOTO
OMbITA M OMbITA JICITEILHOCTH B IMPOILIECCE pealu3alliid OCHOBHBIX HampaBJICHHUI
BOCMUTATEJILHOMN JEATEIILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH IPAXKIAHCKON MO3UIIMKM O0YYaIOIIEeTOCs! KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA W MIPaBOIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUEOHBIX M MO3HABATEIbHBIX 3a]1a4, BBHINOJIHEHHUH
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TMO3UIUI0 IO OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHUE YYHUTHIBATh B CBOMX JEHUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C pa3HBIMU YOSXKICHUSMHU, KYJbTYPHBIMU IIEHHOCTSAMH U
COIMAIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBbIX, TO3HABaTEJIbHBIX M UCCIIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILIGHHS K MHEHHUIO OIMOHEHTOB IMpU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO CONECPHKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOMN ACATEIbHOCTH;

2) IAaTPMOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKTaHCKOH UJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXXEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH MEpei
Ponunoi, ropmoctu 3a CBOWM Kpau, cBOO PoanHy, CBOM S3BIK U KYJBTYpY,
MPOIIJIOE ¥ HACTOSAIEE MHOMOHAIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHUE K MIPUPOTHOMY HACJICIUIO U TTaMSITHUKAM MPUPOJIbI,
JTOCTHXKEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHCKUX YUYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJOTMH, TOHMMAaHUS 3HAYEHHA OWOJIOTMM B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBA;

ujeitHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy>)KEHHIO W 3ammre OTedecTsa,
OTBETCTBEHHOCThH 32 €r0 CyIbp0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHHUSA:

OCO3HAaHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOI0 HApO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBE/ICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIIOYAsi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAHHUE SMOIMOHAIBHOTO BO3/ICMCTBHUS )KMUBOI IPUPOJIbI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢u3nyeckoro BocnutaHusi, GOPpMHPOBAHMS KYJIbTYPbI 310POBbSI U
3MOLMOHAJIBHOIO 0JIArONOJIY YU

MOHMMAaHUE W peanu3alus 370pOBOTO W 0e30MacHOro obOpasza KU3HH
(3mopoBOo€  TUTaHUE, COOJNIOJICHUE TUTHEHUYECKUX TpaBUI W HOPM,
cOQTAaHCUPOBAHHBIM PEXUM 3aHATAA U OTAbIXa, peryjspHas ¢u3ndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (hH3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE LEHHOCTH MpPaBUJI HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3JI0POBbIO U KU3HU JIFOJIEH;

OCO3HAHUE TMOCIEICTBUI U HEMPUATHUSI BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYy, OCO3HAHHUE IICHHOCTH MacTepCTBa, TPYAO0JIO0UE;

FOTOBHOCTh K AKTHMBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLHAIBHOMU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMHPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATDH TAKYyIO JEATEIbHOCTD;

HWHTEpEeC K pasiMuHbIM cepam mpodeccroHaIbHON AeSATeTbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BbIOOp Oyayled mnpodeccuu H  Pean30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHMIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

HKOJIOTHYECKH IIEJIeCO00pa3HOe OTHOIIEHWE K TMPHUPOJIE KAaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIICHUE YPOBHS DKOJOTUYECKOM KYyJIbTYphl: MPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM UX BO3MOXHBIX TOCJIEACTBUN ISt
OKPY KAIOIIEH CPEIbI;

OCO3HAaHHE TI00ATBHOTO XapakTepa JKOJOTHYECKHX MpoOieM M IMyTel HX
pelieHus;

CIOCOOHOCTh HMCIOJIB30BaTh MPUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHMSI W yMEHHUS TIPU PEIICHUH TMpOoOJeM, CBSI3aHHBIX C PalMOHATHHBIM
IPUPOAOIOIb30BaHUEeM  (COONIIOZICHHE  TIPaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPaHEHHWE PABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCUCTEM, OHOChEPHI);

AKTUBHOE HENPUSATHE JECUCTBUM, NPUHOCAIINX BpEd  OKPY’KAIOIIECH
NPUPOIAHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUSTHBIE 3KOJIOTHUYECKHE
MOCJIEACTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;



HaJIM4HUE€ PA3BUTOIO 3KOJIOITMYECKOTO MBIIUIEHHS, IKOJIOIMYECKON KYJIbTYpHI,
OTbITa NEeSITETHbHOCTH HKOJIOTUYECKOM HAIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHON W COLIMAILHOM
MIPAKTUKE, TOTOBHOCTH K yYaCTHIO B IIPAKTUYECKOMN AEATEIBHOCTH IKOJIOIMYECKOM
HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUSL, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JUAjore
KYJBTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YHUTATEJIbCKOM KYJIBTYphl KaK Cpe/CTBa
B3aMMOJICUCTBUS MEXY JIIOJAbMU U MIO3HAHUS MUDA;

MOHMMaHUE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHHs €€ poJih B
(GbopMUpPOBaHHUN PAIMOHATIBHOIO HAYYHOTO MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
MpeacTaBlieHuss 00 OKpYXKalolleM MHpE KaK O €JIMHCTBE IMPHUPOJbI, YETOBEKa U
oOlIeCTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUs! NPUPOAHOTO PABHOBECHS,

yOeXKAEHHOCTh B 3HAYMMOCTU OWOJIOTUU JIJIsi COBPEMEHHOM LMBUIM3ALIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPECypcHble  MpOOIEeMbl  Pa3BUTHS
YeJIOBEYECTBA, IOUCKA MYTEW BBIXOJA U3 INIOOAIBHBIX 3KOJOTHYECKHUX MPOOIeM U
ob0ecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PALMOHAIBHOMY
HCIIOJIb30BAHUIO TPUPOJHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUHU OWOJOTMYECKUX 3HAHUA B LEIIX
NOBBIIIEHUSI OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTH OOydaroImuxcs, GopMHUpPyEeMOit
MPU U3yYEeHUH OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJIy4aeMble 3HaHUSA JUIS aHaIM3a M
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPa U MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIE 3aKIIIOUEHHS HA OCHOBE HayyHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO OJYYE€HHS TOCTOBEPHBIX BHIBOIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BaTh OMOJOTHYECKHE 3HAHUS JUIs
pelIeHus Mpo0JieM B peaibHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME LIEHHOCTH HAYYHOM JESATENbHOCTH, TOTOBHOCTb OCYILECTBISATH
MPOEKTHYIO U HCCIIEOBATENbCKYIO AEATENbHOCTh HHINBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30OBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW MO OWUOJOTHU B
COOTBETCTBHHU C KU3HEHHBIMU NMOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHUsI y4eOHOro mnpeaMera «buomaorus»
BKJIIOYAIOT: 3HAayuMble i1 (OPMUPOBAHUSI MHPOBO33PEHUSI O00YUYaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYyYHbIE TIOHSITHS, OTPaKAIOIIHE
IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHUs, SIBICHHUE, MPOIIeCC,
CUCTEMa, HaY4YHbIH (PaKT, MPUHLMNI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCCleoBaHMe,  HAONMIOJIeHWe, W3MEpPEHHE, OKCIEPUMEHT ©  JpYyTHe);
yHUBEpCalbHble Yy4yeOHbIe JielicTBUs (TIO3HABaTEJIbHbIE, KOMMYHHUKATHUBHBIC,

PETYISTUBHBIE), o0ecreynBaroIue dbopmupoBaHue (GyHKUIMOHATBHOU
IPaMOTHOCTH M  COLMAJIBHOM KOMIETEHIMH OOyYarouiuxcs; CHOCOOHOCTb
o0yuyaroumxcs UCITI0JIb30BaTh OCBOCHHBIE MEXIMCIUIUITMHAPHBIE,

MHUPOBO33pEHYECKME 3HAHMSI W  yHUBEpPCaIbHbIE ydeOHble JIEHCTBUS B
[I03HABATEIbHON U COLIMAJIBHOW MPAKTUKE.

B pesynbrare wu3ydeHus OHOJOTMM HA YpPOBHE CpPEIHEro OOIIEero
oOpazoBanus y oOydvaromerocs OyayT chOpPMHpPOBAaHBI TO3HABATEIHHBIC
yHUBEpCalbHbIe yUeOHbIE AEUCTBUS, KOMMYHUKATUBHbIE YHUBEPCAIbHbIC YUeOHbIE
JIEUCTBUS, PEryJATHUBHbIE YHUBEpPCAJIbHBIC Y4ueOHbIE JEHCTBHUS, COBMECTHas
NEATEIbHOCTb.

MeTtanpenMeTHble PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHETO OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBJajnenue YHHBEpPCATbHBIMHI yueOHbIMH MO3HABATEIbHBIMHI
AeCTBUSIMM:

1) 6a30Bble JJoruvyeckue aeMcTBUsI:

CaMOCTOATENFHO  (QOpMYyJNHMpPOBaTH M aKTyaJIU3UpOBaTH  MpoOJIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh MNPU OCBOCHHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanu3a, cCMHTE3a, CpaBHEHMSI, KilacCH(pHUKAIUU, 0000IIEeHHS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX MOHATUN (BBIACTATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSI3U C IPYTUMHU MOHSITHUSIMH);

OMpEeNeNATh LeNu JACSITEIbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUH HUX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSTEIbHOCTU C MTOCTABICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUSI (DAaKTOB U SIBICHUIMA
YKUBOU IIPUPOJBIL,

CTPOUTH JIOTMUECKHE PACCYXJICHUS (MHAYKTUBHbBIC, JEAYKTUBHBIE, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B paccMaTpPUBAEMbIX
SBJICHUSIX, (POPMYITUPOBATH BHIBOJIbI M 3aKITIOUCHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTBa IS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€il U OTHOIICHUI B M3y4aeMbIX OMOJOTMYECKUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMU  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOOJIEeMbl C YYETOM aHajdnu3a MUMEKUIUXCS
MaTepHaIbHBIX 1 HEMATEpUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSX  peajbHOrO,
BUPTYaJIbHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPHU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE 1eCTBUA:

BJIJI€Th HABbIKAMH Y4€OHO-UCCIEA0BATEIbCKON M TPOEKTHOU JI€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHus MpoOJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IIOMCKY METO/0B PELIEHUS] IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHBbIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BHUJbI JESITEIBHOCTU IO TMOJIYYEHHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpEeTalnH, NPeoOpa3OBAHMI0 W MPUMEHEHHUIO B Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUEOHBIX U COI[MAIbHBIX TPOEKTOB;

(GopMUpOBaTh HAYYHBIA TUI MBIIUIEHUS, BIAJETh HAYYHONH TEPMUHOJIOTUEH,
KJIFOUEBBIMU MTOHATUSMU U METOJIAMH;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISIT NIPUYUHHO-CJICACTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelIeHUs, HAXOAWTb apryMEHTBhI IS JI0OKa3aTelibCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJA€ pEIIECHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTyallMsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYLIECTBJISTh LEJICHANPABICHHBIA IMOMCK IEPEHOCAa CPEACTB U CIIOCOOOB
JEHCTBUS B MPOPECCUOHAIBHYIO CPELY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO 00JacTH
KU3HENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX YUEOHBIX IIPEJAMETOB;

BBIIBUTaTh HOBBIE WJIEH, MpeAJiaraTb OpUrHHAJIbHBIE MOAXOJbl U PEIlEHUs,
CTaBUTb MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ uHpopmManmen:

OpPUEHTHPOBATHCS B PA3IMYHbIX UCTOUHHUKAX UH(OpMauu (TeKcTe yueOHOro
nocoOusi, HAay4YHO-TIOMYJIAPHOW JUTEpaType, OHOJIOrMYECKHX CJIOBapsAX M
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UPOBATH



HH(OPMAITUIO PA3TMYHBIX BUJOB U (HOPM TIPEICTABICHUS, KPUTHIECKH OIEHUBATH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(GbOopMyIUPOBATh 3aMpPOCHl U MPUMEHATh Pa3IMYHbIC METOJIBI MPH TOWUCKE U
orbope Ouonornueckoi MHGOpMalUU, HEOOXOIUMON JJIsl BHIMOJHEHUS! YU4€OHBIX
3anay;

NpUOOpETaTh OMBIT MCHOJIB30BAHUS HMH(POPMAIUMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTH, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO MCIIOJIb30BaHUS Pa3TUIHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTHUMANIbHYIO  GOpMYy  TPEACTABICHHUS
ounosornuyeckor nHGopMaruu (cxemsbl, rpadUKy, JUarpamMMbl, TaOJIUIIBI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa Npu paboTe C
Ononornyeckor WHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpPMYJibl, abO0peBHATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  DPACTO3HaBaHWA HW  3alUTHl  WHGOpMAIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€HCTBUSAMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BeeX cepax >KU3HU, AKTUBHO y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYyXIaeMol Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBIMIOJHEHUS IperaraeMoi
3a/lay, YIYUTHIBATh UHTEPECHI U COTJIIACOBAHHOCTH IMO3UIUNA JAPYTHX yYaCTHUKOB
JAajiora Wiy JUCKYCCHH);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIEHWs, I[MOHMMATh 3HAYEHUE
COIIMAJIHBIX 3HAKOB, IMPEANOCHIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlUi,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICHCTBHSI, TTIOHUMATh
HAMEPEHUS JIPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEILHOE OTHOILIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOKO TOYKY 3PEHHUS C HCIIOJIh30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThHI MPU PEIICHUH OMOJIOrMYEeCKOM MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS P PEIICHNN y4eOHOH 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX JEHUCTBUM C Y4YETOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;



IPUHUMATh L[€JIM  COBMECTHOM  JESATENbHOCTH, OPraHU30BBIBaTh WU
KOOPAWUHUPOBATh JEWUCTBUSL MO €€ NOCTHKEHHIO: COCTaBJIATH IUJIAH JEHCTBUH,
pacnpenensiTh poiu € YYETOM MHEHUW YYaCTHUKOB, OOCYXJAaTh pPe3yJbTaThl
COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Y4YaCTHUKA KOMaHAbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE IPOEKThI, OLIEHUBaTh WJEU C TO3ULUUU HOBH3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IMO3UTHUBHOE CTPAaTErMYECKOE IOBEAEHUE B PA3IMYHBIX
CUTYaIUSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranuszauus:

UCIOJb30BaTh OHOJOTMYECKHE 3HAHUS JJIs BBIABICHUS NOpoOJieM U HUX
pEIICHUS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUM LEJEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAaX MO OTHOIICHHWIO K KMUBOM MPUPO/IE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH [MO3HABATEIIBHYIO NIESITEIbHOCTh, BBISIBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbLHOMN
JESATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIBHO ~ COCTAaBJISITh IUIAaH pELIEHUs TpoOJeMbl ¢ y4ETOM
MMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIIOYTECHHUI;

JIaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a peIIEHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOM 3pyAHLHH B
pa3HbIX 00JIaCTAX 3HAHWN, TOCTOSHHO TOBBIIIATH CBOM 0OOpa30OBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIAJE€Th HABBIKAMHM  TIO3HABATEIBHOM  peduieKCMH Kak  OCO3HaHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pPEQIIEKCUU ISl OUEHKH CUTYalMH, BbIOOpa
BEPHOT'0 PEIIEHUS;

YMETh OILICHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAJIU3€ pPEe3yJbTaToOB
NEeATENBHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHMMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAIU3€ pPe3yJbTaTOB
NEeATENBHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYIUX HA OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C IO3ULUU APYTrOro YeIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOCHHUS COJEpPkKAHUA Y4EeOHOTO IpeaMera
«buonorus» Ha yriIyOJIEHHOM YpPOBHE OpPUEHTHPOBAHBI Ha OO0ECIEUCHHE
npoduibHOro  oOydenust  oOydvaroruxcst  Owonmornu. OHH — BKIIIOYAIOT:
cnerupuyeckue sl OMOJIOTUM HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUI IO
OCBOCHHI0, UHTEPIIPETALMU U MPEOOPa30BAHUIO 3HAHHM, BUABI JACATEILHOCTH IO
MOJIYYE€HHUIO HOBBIX 3HAHUU U MX NMPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpenmeTHble pe3ysbTaThl OCBOEHUA yueOHoro npeamera «buonorus» B 10
K1acce NOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OWOJOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (POpPMHUPOBAHUHU ECTECTBEHHO-HAYYHON KapTUHBI MHpa, B
MO3HAHWUU  3aKOHOB NPHUPOJLI W  pelIeHUH TpoOJeM  palrOHAIBHOTO
MPUPOJIONIOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJCHUE CHCTEMOW OHOJIOTMUECKMX 3HaHWM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIaralomre OUOJIOTHYECKUE TEPMUHBI W TOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTadoJiu3M, TOMEOCTa3, CaMOpPEryJSIus, CaMOBOCIPOU3BEACHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT M PA3BHUTHE), OUOJOTHYECKUE TECOPHH
(xnerounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnenctBeHHocTn T. Moprana), yuenus (H. WM. BaBumoBa — o meHtpax
MHOrooOpa3usi ¥ TNPOUCXOXKACHUS  KYJIbTYpHBIX  pAacCTEHUM),  3aKOHBI
(emrnHOOOpa3wsi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIIIICHUSI, YACTOTHI TaMeT,
HE3aBUCHUMOro HacienoBaHuss [. MeHaens, TrOMOJOTMYECKUX PSIOB B
HacJIeICTBEHHOU U3MEHYHUBOCTHU H. . Bagunoga), PUHLMIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMU HAyYHOT'O TO3HAHWS, HUCIIOJIb3YEMbBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, W3MEpPEHHUE,
HaOII0/ICHHUE, SKCIIEPUMEHT);



yYMEHHUE BBIICTATh CYyIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIIOBEKA, CTPOCHHS OPTAaHOB U CHCTEM
OpPraHOB pAacTEHWil, >XUBOTHBIX, YEJIOBEKAa, IPOILECCOB KU3HEIEATEIHHOCTH,
MPOTEKAIONIUX B OPTaHU3Max PAcTeHHH, KUBOTHBIX U YETIOBEKA, OMOIOTHYECKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa0oIM3M), MPEeBpaIleHUs] YHEPTUU, OpPOKECHHUS,
aBTOTPO(HOIO U reTepoTpOPHOro TUMOB MUTAHUA, POTOCUHTE3a U XEMOCHUHTE3A,
MUTO3a, MeH03a, TaMeTOreHe3a, SMOPUOTeHe3a, MOCTIMOPUOHATILHOTO PAa3BUTHS,
pPa3MHOXEHUS,  HWHAWBUAYaTbHOTO  pPa3BUTUSA  opraHu3Ma  (OHTOTEHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXKIy OpraHOMJAaMH KIETKH M HX
GYHKIHASIME, CTPOCHHEM KJIETOK pa3HBIX TKaHEW W WX (QYHKIUAMH, MEXIY
opraHaMM M CHCTE€MaMU OpraHOB Yy pacCTeHHWH, >KMBOTHBIX M 4YEJIOBEKa U UX
GyHKUUSAMH, MEXIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSAMHU, MEXKAY ITalamu
oOMeHa BeIIeCTB, dTallaMu KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKIIOB OPTraHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, F€HOTHIOM U (PEHOTHUIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISIBJIATh OTIMYUTENbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX M YEIOBEKa,

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JIJIsl JIOKA3aTEIhCTBA POJICTBA OPTaHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHE periaTb OMOIOTUYECKUE 3a]]a4H, BBISBISATh TIPUUUHHO-CIIEICTBEHHBIC
CBSI3U MEX/Iy UCCIIEyeMbIMU OMOIOTUYECKUMU TPOIIECCAMH U SBIICHUSIMHU, JI€1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIMOJIHATh JIA0OpATOPHBIE M TpaKTUYECKUe padoThl, COOMIOIAThH
npaBuiia Mpu paboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPATh WX OKCIICPUMEHTAIHLHBIMHU
cpenctBamu, GOpMYIHpPYs IEb KCCICIOBAHUS, AHATU3UPOBATH TOTYUYEHHBIC
pE3yNbTAThl U I€NIaTh BHIBOBL;

YMEHHME Yy4YacTBOBaTh B y4e€OHO-HCCIIENOBATENbCKON paboTe 1o Ouojgoruw,
9KOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, H
nyONWYHO  TPEACTaBIATH  MOJYYCHHBIC  pe3yJbTaThl Ha  YYEHHYECKHUX

KOH(EPEHITUAX;
yMEHUE OIICHWBATh JTUYECKHE AacCIEeKThl COBPEMEHHBIX HCCICIOBAHUN B
obmacTh  OWONOTMM W MEIWIWUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHHE, HAMPABIEHHOE M3MEHEHHE T'€HOMa M CO3/IaHWE TPAHCTECHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedt mpodeccuoHambHON
JeSATENLHOCTH B 00JacTH OUOJOTHHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO034iCTBa, MUIEBON MPOMBIIIJIEHHOCTH, YIAyOasiTh MO3HABATEIbHBIN
MHTEPEC, HAIIPaBJIEHHbIM HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOLIEH MPOPECccCuu U
OpOAODKEHHE OHOJIOTUYECKOro 00pa3oBaHUS B OpraHM3alUsIX CpPEIHEro
po(ecCHOHaTBLHOTO U BBICIIET0 00pa30BaHUsl.

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS ydueOHoro npeamera «buonorus» B 11
Kj1acce NOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ W POJH OWOJOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, B MO3HAHWU 3aKOHOB MPUPOJABI M PEIICHUH HKOJIOTMYECKUX
npoOJeM 4YelOoBEYeCTBa, a TakK€ B PEIIEHHWH BONPOCOB PalMOHAIBHOTO
IPUPOIOTIOIB30BaHUS, U B (POPMHUPOBAHUU LIEHHOCTHOTO OTHOIIECHHUS K MPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUUCKUX U 3apyOEKHBIX yUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIIAJIETh CHUCTEMOW OHOJOTMYECKHX 3HAHUM, KOTOpass BKIKOYAET
ONpe/ieNeHUs] U TOHMMAaHUE CYIIHOCTH OCHOBOIIOJIATalOMIUX OHOJIOTHUYECKUX
TEPMUHOB M TMOHATUM (BHUI, JKOCHCTeMa, Ouocdepa), OHOJIOrHUYECKHE TEOPUHU
(aBomonronHas teopust Y. JlapBruHa, CUHTETHYECKas: TEOPUs SBOJIOLNN), YUECHUS
(A. H. CeBepuoBa — 0 myTax U HamnpaslIeHUsX 3Bosronuu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus JIkx. Xapmu u B. BaiinGepra,
3apoabiieBoro cxoxacrsa K. M. bopa), mpaBuna (mMunumyma FO. JluGuxa,
HKOJIOTMYECKON MHpaMuJIbl 3HEpPruM), runoressl (rumore3a «mupa PHK» V.
['unGepra);

yMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMHM  HAyYHOrO  TIO3HAHMS,
UCIIOJIb3yeMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00BEKTOB M 3KOCUCTEM
(omucaHue, u3MepeHue, HaOI0JeHUe, SKCIEPUMEHT), CIocoOaMu BBHISBICHHUS U
OLICHKM aHTPOIIOT€HHbIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICNIATh CYHIECTBEHHbIE NPU3HAKU: BHUJOB, OHOT€OIEHO30B,
HKOCUCTEM U Ouochepbl, CTAOWIM3UPYIOIIETO, NBIKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJIIONaTPUYECKOTrO u CUMIIATPUUECKOTO
BUJI000pa30BaHus, BIUSHUS JBHXKYLIUX CHJI SBOJIFOLMU HA T€HO(OH] MOy,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB K Ccpejie OOUTaHMsI, YepeoBaHus HalpaBICHUMA
HBOJIIOIUH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B IKOCUCTEMAX;

YMEHUE YCTaHaBIMBAaTh B3aMMOCBA3M MEXAY MpOIECCaMU HBOJIIOLUH,
JBIKYIIMMHM CHJIAMUA aHTPOIIOr€He3a, KOMIIOHEHTaMHU PAa3JIMYHBIX 3KOCHUCTEM U
MPUCIIOCOOICHUAMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISATH  OTJIMUMTEIbHBIE  MPU3HAKK  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHUs, aOMOTHYECKUX U OMOTHYECKUX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€il  OpraHM3MOB B  COOOIIECTBaXx,
aHTPONOT€HHBIX U3MEHEHUN B SKOCHUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUIsI JOKAa3aTeIbCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYEeCKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpe/ibl OOUTaHUsl, €AMHCTBA
YeJI0OBEYECKUX pac, HEOOXOAMMOCTH COXpPaHEHHs MHOrooOpasus BHUAOB MU
HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MTPUPO/IBI M YEIOBEUYECTBA,

YMEHHE pelaTb OMOJIOTUYECKUE 3a]]a4H, BBISIBISATh IPUUUHHO-CIIEICTBEHHBIC
CBSI3U MEX1y UCCIIEyeMbIMH ONOJIOTUYECKUMU MPOLIECCAMU U SIBJICHUSIMU, JI€1aTh
BBIBO/IbI U IPOTHO3bI HA OCHOBAHMH IOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBINOIHATh JTAOOPATOPHBIE M MIpPaKTUYECKHUE padoThl, COOMIOAATH
MpaBuiia rpu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh TUIIOTE3bl, MPOBEPATH HX HSKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (QOopMyJIupys LeJdb HCCIECJOBAHMS, AaHAJIU3UPOBATH IOJyYECHHBIE
pe3yJIbTaThl U €NaTh BBIBOIBL;

YMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIENOBATENbCKON paboTe mo OHOJIoTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  OPEACTaBIATh  MOJIYYEHHBbIE  PE3yJIbTaThl HA  YYEHHUUECKHUX
KOH(DepeHIHUsX;

YMEHHE OLIEHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HU, YETOBEKa
U YEeJIOBEYECKUX pac, O MPHUUMHAX, MOCIEACTBUIX M CIOCO0aX MPEeIOTBpAICHHUS
rJ100aIbHBIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYIECTBISATh OCO3HAHHBIM BbIOOp Oyayuiedl mpodeccuoHanbHON
JeSITEIbHOCTH B 00JIaCTH OMOJIOTHH, KOJIOTUH, PUPOIOTIOIb30BAHNS, METUIIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEIBCKOIO XO34HCTBa, MHILIEBOM
IPOMBIIIEHHOCTH, YINIyOJIATh I103HABATEIbHBIM MHTEPEC, HAINpPaBICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun ©  MPOJOIDKEHHUE
OMOJOrMYECKOr0 00pa3oBaHUsl B OpraHu3alUsaX CPEeIHEro MpPO(EeCCHOHATBHOIO H
BBICIIIET0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumMmeHnoBanue KoauuecTBO 9acoB
DJIeKTPOHHBIe (HU(POBHIE)
n/ pas3iicjioB U TEM KonTpoJbubie IIpakTHYecKue
Bcero o0pa3oBaTe/ibHbIE PECYpPChI
n MporpaMMbI padoThI padoTbI
1 buosorus xak Hayka |
) JKuBBIE CHCTEMEI U HX )
U3y4eHUe
3 buonorns kieTkn 2 0.5
XuMuueckas
4 10 1
OpraHu3aIlMs KIETKU
CrpocHue U QyHKIIUU
5 p dy g )
KJICTKH
OOMeH BeIIECTB U
6 [IPEBPALLCHUE DHEPIUU 9 1
B KIICTKE
HacnencrBennas
7 uHpOpManusi U 9 0.5
peanu3anus €€ B KIETKe
JKU3HEeHHBINH TUKIT
8 6 1
KIIETKH
Ctpoenue 1 GyHKIINU
9 P Py 17 1.5
OpraHU3MOB
10 PasmHOXkeHHE U 8 1.5




Pa3sBUTHUEC OPraHU3MOB

11

I'eneruka — Hayka o
HACJIEICTBEHHOCTH U
NU3MCEHYNBOCTHU
OpraHU3MOB

0.5

12

3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH

10

13

3aKOHOMEPHOCTH
N3MCEHYNBOCTHU

14

I'eHeTuka uenoBeka

0.5

15

CCJ'ICKI_II/IH OpTraHnu3MOB

16

Bbuorexuonorusa u
CUHTETHYECKAS
Ounoorus

17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

13




11 KITIACC

Ne
n/
n

HanmMmenoBanue
pa3aesioB U TeM
MPOrpamMMbl

KoaunuecTBo yacoB

Bcero

KonTpoJbubie
padoThI

IIpakTHYecKkue
padoThI

JuiekTpoHHbIE (UG POBHIE)
o0pa3oBaTe/bHbIE PeCypChbl

3apokeHNe U pa3BUTUE
SBOJJIFOIIMOHHBIX
MPEJCTABICHUN B
Oouoioruu

MuxkposBoitonus U eé
pe3yJIbTaThl

14

MakposBostrorus u eé
pe3yIbTaThI

[Ipoucxoxnenue u
pa3BUTHE )KU3HHU HA
3emie

15

1.5

IIpoucxoxneHue
YeJ0BeKa —
AHTPOIIOr€HE3

10

DKOJIOTHsS] — HayKa O
B3aUMOOTHOIICHHUAX
OpraHu3MoOB U
HagJOpraHU3MCHHBIX
CHCTEM C OKpYKaroLen
cpenoi

0.5

OpraHu3msl 1 cpeaa
oburanus

1.5




YACOB II10 ITPOTPAMME

g DKOIOTrus ?I/I}IOB u 9 0.5
MOMYJISIIANA
DKOIOTHUsA COOOIIECTB.

9 DKOJIOTUYECKHE 12 0.5
CHCTEMBI

10 buocdepa — rmobansHas 6
JIKOCHCTEMA

1 Yenosek u 6
OKpYKaroIas cpeia

12 PesepBHoe Bpems 8

OBIIEE KOJIMYECTB
i O 102 7.5







INOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacoB

KonTpoJbnbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIEC

pecypchl

buonorus kak KOMIIEKCHAs
HayKa 1 KakK 49aCTb
COBpPECMEHHOTI'O 06IJ_ICCTB8.

JKuBBIE CUCTEMEI U UX
CBOMCTBA

YpoBHEBasi Opranu3amus
JKUBBIX CUCTEM

Hcropus oTkpsiTUs U
U3Y4EHHUS KIIETKH.
Knerounas teopus

MeTo1b1 MOJIEKYJISIPHOM U
KJIETOYHOU OMOJIOTHH.
[TpakTudeckas padora
«M3y4yeHne MeTo10B
KJICTOYHOM OMOIOTHI
(xpomatorpadusi,
anekTpodopes,
muddepeHraIbHOe
ueHtpudyruponanue, [TLP)»

0.5




XMUMHUYECKUHA COCTAB KJIIETKHU

MuHepasnbHbI€ BellecTBa
KJIETKH, UX OHOJIOrHYecKas
poJib

OpraHuueckue BemecTBa
KIIETKU — OCIKU.
JlaboparopHas paboTa
«O06Hapy>xeHHe OEITKOB ¢
TIOMOIIBIO Ka4eCTBEHHBIX
peaKuuin

0.5

CoticTBa, Knaccuduxanms u
¢yHKIMU OeNKOB

10

OpI‘aHI/I‘-ICCKI/Ie BCIICCTBA
KIJICTKHU — YIJICBOAbI

11

OpFaHI/I‘-ICCKI/IC BCIICCTBA
KIICTKHW — JIMIIMABI

12

HYKJ'ICI/IHOBI)IC KHUCJIOTHI.
JHK u PHK. JlabopaTopHas
paborta «MccnenoBanue
HYKJ'IeI/IHOBI)IX KHCJIOT,
BBIJICJIICHHBIX U3 KIJICTOK
Pa3IMYHBIX OPTAHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO.
Apyrue
HyKJIeo3uaTpuochatTs
(HT®D)




14

CexBennpoBanue JIHK.
MeTo1pI TEHOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKH

15

Meroas! CTpYKTYpHOI
Ouoaoruu

16

THIbI KIIETOK.
IIpoxapuoTnueckas KieTka

17

CrpoeHue 3ykapruoTU4eCKOn
kietku. [IpakTuueckas
pabota «3yueHne CBOHCTB
KJIETOYHOW MeMOpaHbD»

0.5

18

IToBepXHOCTHBIN anmapar
KIIETKU

19

OnHomeMOpaHHBIE
OpTraHOM/IBI KIECTKH.
[TpakTnueckas padbora
«3yueHne nBUKEHUS
[IUTOTIA3MBI B
PACTUTENBHBIX KIETKaX»

0.5

20

ITonyaBTOHOMHBIE
OpPTraHOM/IbI KJIETKH:
MUTOXOH/IPHH, TUIACTH/IBI.
JlaboparopHuas pabota
«HMccnenoBanue mia3mMosnsa
U JIeTUIa3MOJTN3a B

0.5




PACTUTCIIBHBIX KIIECTKAX»

21

HememOpanHbIe OpraHonIbI
KJIICTKH

22

Crpoenue U pyHKIUH 1pa

23

CpaBHUTENIBbHAS
XapaKTePUCTHKA KIETOK
sykapuoT. JlaboparopHas
pabota «/3ydyenue cTpoeHus
KJIETOK Pa3Iu4yHbIX
OpraHU3MOB»

0.5

24

AccuMuAIAINI U
JTUCCUMUIIALIUS — JIBE
CTOPOHBI META0OIM3MA.
Tunsl o0OMeHa BEIIECTB.
JlaboparopHnas pabota
«3y4yeHune kaTaauTH4ecKon
aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WK
KaTasasbl)»

25

DepMEHTAaTUBHBIN XapaKTep
pEaAKLHIA KJIETOYHOTO
MeTabonu3ma.
JlaGopaTtophnast pabota
«3yuenne
(hepMEeHTaTUBHOTO
pacllerieHust epoKcuaa
BOJIOPOJIa B PACTUTEIBHBIX U

0.5




JKHUBOTHBIX KJICTKaX»

26

benku-akTuBaTOPHI M OCJIKH-

UHTUOUTOPHI

27

ABTOTpO(DHBIN THIT 0OMEHA
BEILECTB

28

dortocunTes

29

XemocuHntes. JlaboparopHas
pabota «CpaBHeHUE
nporeccoB (poTocuHTE3a U
XEMOCHHTE3 D)

0.5

30

AHa’po0OHBIEC OPraHU3MBI.
Bunbr OpoxxeHust.
JlaGopaTopHnas pabota
«CpaBHEeHHE MTPOLIECCOB
OpO>KEHHUSI U JIBIXaHUS»

31

AdpoOHBIE OPraHU3MBI.
Oransl 3HEPreTUYECKOro
oOMeHa. DHeprus
MeMOpaHHOTO I'paJiueHTa
poToHOB. Cunte3 ATD:
Pa6ora nporonnoit AT®-
CHUHTA3bl

32

0O00011eHne 1
cucTeMaTH3aIys 3HaHUH 110
TeMe "OOMEH BeNIECTB U
MIpEeBpaIlCHUE YHEPTHH B




kierke" / KontponpHas
pabota no Teme "OO6MeH
BELIECTB U IIPEBPALLCHUE
SHEpPIruM B KieTKe"

33

Peakunu maTpuyHOTO
CHHTE3a

34

Tpanckpunuus —
Matpuunblii cuHTe3 PHK

35

Tpancasauus u e€ srarbl

36

KomupoBanue aMHHOKHCIIOT.
Posb pubocom B 6GuocuHTE3€
Oenka

37

Opranuzanus reHoma y
IIPOKAPUOT U 3YKAPUOT

38

MonekynsapHble MEXaHU3MBbI
JKCIIPECCUH FE€HOB Y
JyKapHoT

39

Bupycsl — HekiieTouHble
(OpMBI JKU3HU U
00JIMraTHBIEC TAPA3UTHI.
[TpakTuueckas pabora
«Co3znanue Mozielid BUpycCay

0.5

40

Bupycusie 3aboneBanus
YyeJI0BeKa, )KUBOTHBIX,
pacTeHuit




41

Hanorexuonoruu B
OMOJIOTUH U MEIUIINHE

42

JKW3HEHHBIN TUKIT KIETKU

43

Matpuunslii cunte3 JJTHK

44

Xpomocomsl. JlabopaTopHas
pabota «M3yueHue
XpOMOCOM Ha F'OTOBBIX
MHUKpOIpenapaTax»

0.5

45

JleneHue KIETKH — MHUTO3

46

Tunsl kietok. Kapuokunes u
IUTOKWHE3. Perymsimst
YKU3HCHHOTO IIUKJIA KIIETOK.
JlaGopaTopHnas pabota
«Habmonenne Mmuto3a B
KJICTKaX KOHYHMKA KOPEeIIKa
JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

47

O06o0061IEHNE U
CHCTeMaTH3alys 3HaHHUH 110
temaMm "HacrencTtBenHas
uHGOpMAITUS U peann3alius
ee B kieTke", "JKu3HeHHBIH
LMKJI KIeTKu" /
KonrponbHas pabdora o
teme "Peakuun MaTpUUHOTO
cuaTe3a"

48

OpraHusM Kak eJIMHO€ LIEJI0e




Tkanu pacTeHuUN.
JlaGopaTtopHnast pabota

49 . 0.5
«M3yuenue TkaHen
pacTeHUN»

TkaHu >KUBOTHBIX U

50 yenoBeka. JlaboparopHas 0.5
pabora «M3yuenue TKkanei '
YKUBOTHBIX»

Oprasbsl. CHCTEMBI OPTraHOB.

51 JlaGoparopHas paboTa 0.5
«3y4yenue opraton '
LBETKOBOT'O PACTEHUSD

52 Oropa Tena opraHu3MoB

53 JIBH>KEeHHE OpPraHU3MOB

54 [Iuranue opraHn3mMoB
[Iuranue MO3BOHOYHBIX

55 JKUBOTHBIX.

IInmeBapuTenbHas cucTeMa
yeJioBeKa

56 JIpIxaHune opraHu3MoB

57 JIpixaHue MO3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKa

58 TpaHcnopT BelIEeCTB y
OpraHU3MOB

59 KposenocHas cucrema

IIO3BOHOYHBIX JXUBOTHBIX U




YCJIOBECKa

60 Boinenenue y opranusmMosB

61 3amura y opraHu3MoB

6 NmmyHHas cucrtema
YyeJioBeKa

63 Pa3npaxkumocts n
PETYIISIHS Y OPTaHU3MOB
['ymopanbHast peryisiuus u

64 SHJIOKpUHHAS CHUCTEMA
JKUBOTHBIX U YeJIOBEKa

65 DopMBbI pa3MHOKEHUS
OpraHU3MOB

66 [TonoBoe pazMHOKEHUE

67 Meiios
I"ametorenes. OOpa3zoBaHue
Y Pa3BUTHE MOJIOBBIX KIIETOK.

68 JlaGopaTtopHnast pabota 0.5
«3yueHue cTpoeHus ’
MIOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpenapaTax»

69 NHpuBuyansHOE pa3BUTHE
OpPTaHU3MOB — OHTOT'CHE3

70 3akagKa OpraHOB U TKaHEH

M3 3apOAbIIICBLIX JIUCTKOB




71

Poct u pa3zButHe )KUBOTHBIX.
JlaboparopHas pabota
«BpIABIEHUE TPU3HAKOB
CXOJICTBA 3apObIIIECH
MMO3BOHOYHBIX YKHBOTHBIX)

0.5

72

PasMHOXeHUE U pa3BUTHE
pacrenwuii. JlaboparopHas
pabota «CTpoeHHE OpraHOB
Pa3MHOKEHHS BBICIIIUX
pacTeHui»

0.5

73

O06o001enue u
cucTeMaTH3alys 3HaHUH 1o
teme "CTtpoenue u QyHKIH
opranu3mMoB" / KonTposbHas
pabora o Teme "CrpoeHue u
(GYHKIIMM OpaHU3MOB"

74

Uctopus ctaHoBiIEHUS 1
pa3BUTHS TCHETHUKHU KaK
Hayku. OCHOBHBIE TIOHSTHS U
CHUMBOJIBI T€HETHKH.
JlaGopaTopHnas pabota
«JIpo3oduna kak 00BEKT
TEHETUYECKUX
UCCIIEI0BAHUIN

0.5

75

3aKOHOMEPHOCTH
HacJeI0BaHMsl TPU3HAKOB.
Mouorubpuanoe

0.5




CKpeIlUBaHUE.
[TpakTnueckas pabota
"U3y4eHue pe3ybTaToB
MOHOTHOPHIHOTO
CKpEIIMUBaHUA y 1po30(uist"

76

Lluronoruyeckne OCHOBBI
MOHOTHUOPHUIHOTO
CKpEeLBaHUS

71

AHanu3upytoiee
ckpemuBanue. Hemomnnoe
JAOMUHHUPOBAHUC

78

JuruOpuaHoe CKpelIrBaHue.
I[pakTnueckas padbora
«W3y4enne pe3yibpTaToB
JUTHOPHUIHOTO CKPELMBAHUS
y IpO30(QHITBD»

0.5

79

[MuTonoruyeckue OCHOBBI
JUTHOPHUTHOTO CKPEITUBAHUS

80

CremieHHOe HacJIeJOBaHUE
MIPU3HAKOB

81

XpOMOCOMHaH TCOpHUA




HaCJICACTBCHHOCTH

82

I'eneTunka momna

83

I'eHoTHMI KaK 1LI€IOCTHAs
CHUCTEMaA

84

I'eneT4eCKUN KOHTPOIIb
pa3BUTHSA PACTCHMUIA,
JKUBOTHBIX U YEJIOBEKA

85

N3MeHYHUBOCTh IMPU3HAKOB.
Bugsl n3smenunBocTH

86

MonudukannonHas
N3MEHYUBOCTD

87

BapuanuonHsslii psaa u
BapUaLlMOHHAs KpUBasl.
JlaGopaTopHnas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(DUKAITMOHHOM
n3meHunBocTH. [locTpoenue
BApUALIMOHHOTO Psiia U
BApUALIMOHHON KPUBON»

0.5

88

I'eHOoTHIIMUECKAS
M3MEHYHUBOCTD.
KomOnHaTHBHAS
U3MEHYNBOCTH

89

MyranunonHas
U3MEHYUBOCTb.
[TpakTuueckas pabora
«Myrtanuu y 1po3o¢puiisl (Ha

0.5




TOTOBBIX
MHUKpOITIpenaparax )

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO MpoIlecca.
OnHUreHeTHKa 1
SMHUTEHOMHKA

91

O06o0061IEHE U
cucreMatusanusd 1o TeMeE
"I'eneTnka - HayKa O
HACJICJICTBEHHOCTH U
NU3MECHYHUBOCTHU

opranu3moB" / KontposbHas
pabora o teme "['eHeTnka"

0.5

92

I'eneTnka uenoBeka.
[TpakTuueckas pabora
"CocraBiicHUE U aHAIU3
POI0OCIOBHOM"

93

Metobl METUITMHCKON
T€HETUKU

94

3HaueHnEe MEIUIIMHCKON
T€HETHUKH B
MPEIOTBPAIICHUH U JICUCHUHN
reHeTHYECKUX 3a001eBaHu
YyeJIoBeKa

0.5

95

OCHOBHBIC TTOHSATHS
ceneknuu. JlaboparopHas
pabota "M3y4yeHue copToB

0.5




KYJbTYPHBIX PACTEHUN U
MOPOJT IOMAIITHUX
JKUBOTHEIX"

96

MeToObI CeNEKITMOHHOMN
pabotel. JJaGoparopHas
pabora "M3ydyeHue MeTo10B
CEJIeKIIMU pacTeHuil"

97

JlocTikeHUs ceneKkuun
pacTeHui U )KUBOTHBIX.
[TpakTuueckas pabora
"IIpuBuBKa pacreHnii"

98

CoxpaHnenue, u3y4eHue u
MCTIONB30BaHUE
TE€HETUYECKUX PECYPCOB

0.5

99

buotexHosiorus Kak Hayka u
0TpacJib IPOU3BO/ICTBA.
[TpakTuueckas pabora
"N3yueHne 00HEKTOB
OuotrexHooruu"

100

OCHOBHBIE HaIlPaBJICHUS
CUHTETHYECKUN OHOIOTHH

101

XpOMOCOMHaH H I'CHHasi
HHXXCHCPHA

102

MenunmuHCcKne
OHMOTEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

13.5




11 KITIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

KonTpoJbnbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yqeHust

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTejibHbIE

pecypchbl

DBoOIMOHHAs Teopus Y.
[apBuHa

JIBHKyIIME CUIIBI
SBOJIIOIUY BUIOB 110 4.

HapBuny

Bopwba 3a cymecTBoBanue,
€CTECTBEHHBIN U
MCKYCCTBEHHBIN 0TOOp

®opMupoBaHue
CUHTETUYECKON TEOpUU
HBOJIIOLIAU

JTansl 3BOJIFOIIMOHHOTO
rpoiiecca: MUKPOIBOJIFOIIHS
1 MaKpOABOJIIOIHUS

[Honmysanms —
JJIEMEHTapHAasl €IMHHLIA
HBOJIIOLIAN

3aKOH T€HETHUYECKOTO
paBHoBecus [x. Xapau, B.
BaiinGepra. Jlaboparopuas

0.5




pabota «BrisiBrieHne
U3MEHYMBOCTH Y 0COOei
OJTHOTO BUIA»

OneMeHTapHbIE (HaKTOPHI
ABOTIOLUH

OddexT ocHoBaTENS.
OddexT OyThIIIOUHOTO
TOPJIBIIITKA

10

Murpauuu. M3onaumun
MOy JISLIAN:
reorpaduueckas,
omooruyeckas

11

EcrecTBennbIit oT00p —
HaNpaBIAOMUN (aKTop
HBOJIOLIAU

12

[TomoBoit oT6Op

13

[TpucnocoGieHHOCTD
OpPraHU3MOB KakK pe3yJIbTaT
MUKPOIBOJFOIHH.
JlaGopaTtopHnas pabota
«M3y4enne apomopho30B U
UIMOaIaNTalnl Y
pacTeHU U )KUBOTHBIX)

0.5

14

ITpumepsl
npucnocoOiIeHuit y
OpraHU3MOB:

0.5




Mophonoruueckue,
(bu3HoIOTUYECKHE,
OHMoXUMHYECKUE,
MIOBEJICHUECKHE.
JlaGopaTtopHnas pabota
«[IpucnocobneHwst
OpPraHU3MOB U UX
OTHOCHUTEIIbHAS
1eJIeCO00Pa3HOCTh

15

Bun, ero kpurepuu u
cTpykTypa. JlabopaTopHas
pabota «CpaBHEHUE BUIOB
10 MOP(OJIOTHIECKOMY
KPUTEPHIO»

0.5

16

CrpykTypa BUaa

17

BunooOpa3oBanue kak
pe3ynbTaT
MHKPO3BOJIOIHA

18

CBs3b MHKPO3BOJIFOIUU U
SIIMICMHUOJIOTNHN

19

MakposBosntonus.
[Taneonronornyeckue
METO/BbI U3Y4YCHUS
JBOJIIOLUU

20

buoreorpaduyeckue
METO/IbI U3YUYECHHS
SBOJIIOLIUU




21

OMOpHOIOTHYECKHE U
CpPaBHHUTEIHHO-
MOP(}OTOTrHUECKHE METO/IbI
W3YYEHHUS IBOIOINH

22

MonekynsapHo-
TeHETUYECKHE,
OMOXMMHYECKHE U
MaTeMaTUYEeCKHE METOIbI
W3YUYEHUS IBOJTIOIIUN

23

OO0m1re 3aKOHOMEPHOCTH
SBOIIOINH

24

AJnlanTuBHas paauanus.
HepaBHOMepHOCTB TEMIIOB
SBOIIOLNHT

25

HayuHnble runoressl
MIPOUCXOKICHUS KU3HU Ha
3emiie

26

JlonayudHbie
IIPEACTABIICHUS O
3apOXKICHUH KU3HU

27

OCHOBHBIE 3TaIlbl
HeopFaHHqCCKOfI
9BOJIFOIINH

28

['unoressl 3apoxaeHU
KU3HH

29

HcTopus 3eMiau 1 METOIbI
€€ U3y4eHHUs.

0.5




JlaGopaTtopHnast pabota
«M3yueHue u onrcanue
MCKOMaeMbIX OCTaTKOB
JPEBHUX OPTaHU3MOB»

30

HauansHabie >Tamnnst
OPraHUYECKON 3BOJIOIUU

31

OBOIIOLUS 3YKapUOT

32

OcHOBHBIE 3TaIbI
HBOJIIOIMH PACTUTEIHHOTO
mupa. [IpakTuyeckas
pabota «M3y4eHune
0COOEHHOCTEH CTPOCHHS
pacTeHU pa3HbIX
OTJICIIOBY

0.5

33

OCHOBHBIE 3TAIIbI
JBOJIFOLUH KUBOTHOI'O
MUpa

34

DBOIIONHS KUBOTHBIX.
[TpakTnueckas padbora
«M3ydenne ocobeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX
KHUBOTHBIX)

0.5

35

Pa3Butue xu3Hu Ha 3emiie
10 3paM U TIepHoIaM

36

MaccoBsie BbIMHPAHUSA —
9KOJIOTHYCCKUC KPHU3UCHI
mpouIoro




37

CoBpeMeHHbII
HKOJIOTHUECKUI KPU3HC,
€ro 0COOEHHOCTH

38

CoBpeMeHHas cucrema
OpPraHUYECKOro MUpA.
OcCHOBHBIE
CUCTEeMaTUYECKUE TPYIIITbI
OpraHU3MOB

39

O6061eHne u
CUCTeMAaTH3aIHsI 3HAHHUH 110
TeMaM "MUKpO3BOIIONUS U
€€ pe3yJbTaThl’,
"Makpo3BOTIONLHUS U €€
pe3yabTatsl"/
Konrpomnbnas pabora mo
teme "DBomonus”

40

AHTpOHOJ'IOFI/ISI — HaykKa o
YECIOBCKC

41

PazButue Hpe,HCTaBJ'IeHI/Iﬁ (6]
MPOUCXOKACHUU YCIIOBCKA




42

MecTto yenoBeka B CHCTEME
OpPTaHUYECKOTO MUPA.
JlaboparopHnas paboTa
«M3ydenne ocobeHHOCTEH
CTPOCHUS CKeJeTa
YeJIOBEKa, CBSI3aHHBIX C
MIPSIMOXOXKICHHEM)»

0.5

43

JIBHKyIIME CUIIBI
aHTPOIIOreHe3a

44

CoorHomieHHne
OHMOJIOTHYECKUX U
COLIMAIbHBIX (PaKTOPOB B
AHTPOIIOTCHE3e

45

OCHOBHBIE CTaIUU
aHTpPOTIOTeHe3a

46

IlanmeoreneTuka n
HaJIEOTEHOMUKA

47

BBOJ'IIOHI/ISI COBpPEMEHHOI'O
YCJIIOBCKaA

48

YenoBeueckue pachl.
[TpakTudeckas pabota
«3yyeHue 3K0JI0ru4ecKux
aJlanTalui 4eIoBeKay

0.5

49

MexIucIuIIMHapHbIe
METO/bl aHTPOIIOJIOTUHN

50

3apoxIeHue U pa3BUTHE




OKOJIOTHH

51

MeToObI YKOJIOTHH.
JlaGopaTtopHnas pabota
«M3y4yeHne MeTo10B
HKOJIOTHYECKUX
UCCIICTIOBAHMID»

0.5

52

3HaueHUE YKOIOTHYCCKUX
3HAHUM JJ1 YeI0BeKa

53

Okosorndeckue GakTopbl

54

AOGuotnyeckue GpakTopsbI.
CBeT KakK 3KOJIOTHUECKUI
daktop. JlaboparopHas
pabota «BrisiBieHne
MPUCTIOCOOICHUI
OPraHU3MOB K BIIUSTHUIO
CBETa»

0.5

55

AOuoTtudeckue (HaKTophl.
Temmepatypa kax
AKOJIOTHYECKUM (PaKTop.
JlaGopaTtopHnas pabota
«Bp1sBneHue
MIPUCTIOCOOICHUI
OpPraHU3MOB K BIMSIHUIO
TEMIEPATypb»

0.5

56

AOuoTtndeckue (HaKTopsl.
BrnaxnocTs kak

0.5




HKOJIOTHUECKHU (pakTop.
JlaGoparopHas pabota
«AHaTomMu4ecKue
0COOEHHOCTH pacTeHul u3
pa3HBIX MECT OOUTaHUS»

57

Cpenbl oOuTaHus
OpraHHU3MOB

58

buonoruueckue PUTMBI

59

Kuznennslie popmbl
OpPraHU3MOB

60

buotnyeckue pakTopsi

61

3HaueHne OMOTHYECKUX
B3aUMOJICUCTBUH 1A
CYIIECTBOBaHUS
OpraHU3MOB B CpeJie
o0uTaHuA

62

DKOJIOTHYECKUE
XapaKTEPUCTUKHU
MOMYJIALIUN

63

OcHOBHBIE TTOKa3aTeIN
HOHy.]'I?IHI/II/IZ YHUCJICHHOCTD,
MJIOTHOCTh, BO3pACTHAs U
MI0JIOBAasI CTPYKTypa

64

OCHOBHBIE TOKA3aTEIHN
TIOTTYJISIIIAH: POKIAEMOCTb,




MMpUpoOCT, TEMII pOCTa,
CMCPTHOCTH, MUTI'PAIIUU

65

DKOJIOrHY€ecKasi CTPYKTypa
MomyJjdanuuu

66

JIMHaMuKa momymsauuu u e
perynsauus

67

Kpussie pocra
YHUCJIEHHOCTHU OIYJIALNH.
KpuBbie BbIKMBaHUSA

68

DKoJIoruuecKast HuIa
Buaa. Jlaboparopnas
pabota «IIpucnocobnenus
CEMsIH paCTEeHUH K
pacceseHuIo»

0.5

69

Bun xak cucrema
MOMYJISUAN

70

3aKOHOMEPHOCTH
MOBEJICHUSI U MUTPALIMi
JKUBOTHBIX

71

Co00111ecTBO OPraHu3MoOB
— OuoIeHo3

72

OKocucremMa Kak OTKpbITast
cucrema

73

Kpyrosopor BemiecTB u
MIOTOK HEPTUU B
HKOCHCTEME




74

OCHOBHBIE TTOKA3aTETN
3KOCHUCTEMBI

75

DKOJIOTUYECKHE MUPaMHIbI

76

H3menenusa cooOI1ecTs —
CYKIICCCHH

71

[TpupomHBIE SKOCUCTEMBI.
DKOCUCTEMBI 03€p U pEeK.
DKocucTeMbl MOpEN 1
OKEaHOB

78

[IpupoaHbie S5KOCUCTEMBI.
DKOCHUCTEMBI TYH]IP, JIECOB,
cTenen, MyCThIHb

79

AHTpPONOreHHbIE
HKOCHCTEMBI

80

YpO60osKOCHCTEMEI.
[IpakTuueckas pabota
«M3yueHue u onrcaHue
ypOOIKOCUCTEMBI

0.5

81

3aKOHOMEPHOCTHU
(bopMUPOBaHUS OCHOBHBIX
B3aUMO/JICUCTBUI
OpPraHU3MOB B 9KOCHCTEMax

82

MexaHnu3MBbI BO3JIEUCTBUS




3arpsi3HEHUN pa3HbIX TUIIOB
Ha CyOOpPTaHU3MEHHOM,
OpPraHU3MEHHOM,
HOITYJISIIUOHHOM H
HKOCUCTEMHOM YPOBHSX

buochepa —

83 oOuieriaHeTapHas
o0osouka 3eMin

%4 VYuenue B. U.
Bepnajckoro o 6uocdepe

g5 3aKOHOMEPHOCTHU
CyIIeCTBOBaHMS OHOCHEpHI

26 KpyroBopotsl BemecTs u
OMOTCOXMMHUYECKUE TTUKITBI

g7 3oHaMBEHOCTH OMOChepHI.
OcHoBHbBIE OMOMBI CYIIN

88 YcroitunBocTh 6HoCcheps

29 DKOJIOTUYECKHE KPU3HUCHI U
WX IPUYHHBI

90 Bo3spnelicTBue yenoseka Ha
ouochepy

91 AHTpPOIIOTEHHOE




BO3JICUCTBHUE Ha
pPacTUTEIIbHBIN 1
YKUBOTHBIN MUP

92

OxpaHa npupo/isl

93

OcCHOBHbBIE IPUHLIUIIBI
YCTOMYHMBOTO pa3BUTHUSA
YeJI0OBEYECTBA U IIPUPOIBI

94

PanmonansHOE
MIPHPOJIOTIOIH30BAHUE H
COXpaHEeHHe
0MO0JI0TMYECKOTO
pazHooOpasus 3emiu

95

O6o061eHne u
CUCTeMAaTH3alHsI 3HAHHUH 110
TeMaM "DKOJIOTUs - HayKa
0 B3aUMOOTHOIIIEHUSX
OpPTaHU3MOB JIPYT C IPYTOM
Y HaIOPTaHU3MEHHBIX
CHCTEM C OKpY>Karolen
cpenoit", "Opranusmsl u
cpena ooutaHus",
"IKoJIOTUs BUJIOB U
nonyJsnus"”, "IKoaorus
COO00I1IECTB.
DKOJIOTHYECKUE CUCTEMBI",
"Buocdepa - rmodanbHast
skocucrema" /
Kontponbnas padota mo




Teme "Oxonorus"

96 Pe3epBHbIi1 ypok
97 Pe3epBHBIi1 ypok
98 PesepBHBIT ypok
99 Pe3epBHbIi1 ypok

100 Pe3epBHbIi1 ypok

101 Pe3epBHbIii ypok

102 PesepBHbIii ypok

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

7.5




IMPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHETO OBIIEI'O OBPA3BOBAHUSA

Konx nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

ChopmupoBaHHOCTh 3HAaHHM O MecTe W poiu OUONOTHH B
CUCTEME €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAYyYHOM KapTUHBI MHpa, B II03HAaHUU 3aKOHOB
MPUPOBI U PEIICHUH KU3HEHHO BAXHBIX COLMAIBHO-ITHYECKHUX,
HSKOHOMHUYECKUX, 3KOJIOIMYECKHX MpoOJIeM uYeloBeYecTBa, a
TaKXe B peneHnn BOITPOCOB paloOHAIBHOTO
NpUPOAONOIL30BaHUs, B  (OPMUPOBAHMHM  I[EHHOCTHOTO
OTHOIICHUSA K TpUpoJe, OOLIECTBY, YEIOBEKY; O BKIAJe
POCCUHCKMX M 3apyOeKHBIX YYEHBIX — OMOJIOTOB B pa3BUTHE

OHnoIOruun

Brnanenue cuctemoil 3HaHWI 00 OCHOBHBIX METOJaX HAyYHOTO
II03HaHHA, HCHOHLByeMBIX B 6I/IOJIOFI/I‘-IGCKI/IX HCCIICAOBAHUAX
JKUBBIX OOBEKTOB M JOKOCHCTeM (ONMHCaHHE, HW3MEPEHHE,
MpoBeAicHUE HaOI0ICHUI); CIOCO0aMU BBISBICHUS U OICHKU
AQHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE.

YMGHI/Ie BBIIBUT'AaTh TUIIOTE3BI, HpOBepflTB nux
DKCIIEPUMEHTAIbHBIMU CpeaCcTBaMu, bopmynupys Lelb
WCCJICIOBAHMS, aHAJU3UPOBATh TIOJYYCHHBIE pe3yJbTaThl U
JeJiaTb BBIBOJAHBI.

BrisiBneHne 3aBHCHUMOCTH MEXIY HCCIETyeMbIMU BETUYHMHAMU,
OOBSICHEHHE IIOJIyYEHHBIX pE3YyJbTaToB U (QOpMYJIUpOBaHUE
BBIBOJIOB C MCIOJIb30BAaHUEM HAYUYHBIX HOHATHH, TEOpUid U

3aKOHOB

YMeHue BIaJeTh CUCTEMON OMOJOTHYECKHUX 3HAHUU, KOTOpas
BKJIFOYAET: OCHOBOIMOJIAraloIe OHOJIOTHYECKUE TEPMHUHBI U
TOHATHS (KU3HB, KJIeTKA, TKaHb, OPraH, OPraHUu3M, BUJI, TIOITYJISITHS,
JKOCHCTeMa, OHWOIeHO3, Ouocdepa; MeTaboIu3M, TOMEOCTas,
KJICTOYHBII ~MMMYHHUTET, OWOcHMHTE3 Oenka, OHOIOJIMMEPHI,
JICKPETHOCTb, CaMOPETYJISIIHS, CaMOBOCIIPOH3BEICHHE,

HaCJICACTBCHHOCTb, HW3MCHYUBOCTb, JSHCPro3aBUCUMOCTb, POCT H




pasBUTHE);

Ouosiornueckue Tteopuu: kierouHas teopus T. IlIBanna, M.
[nefinena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOTO UMMYHHUTETA
I[I. Opmux, W.M. MeuHukoBa, XpPOMOCOMHas  TEOPHUS
HacieacTBeHHOCTH T. MopraHa, 3aK0H 3apOJIbIIIEBOT0 CXOJCTBA
K. bopa, sBomonmonnas teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHsl SBOJIIOLUU, Teopusi aHTpororere3a Y. JlapBuHa; Teopus
ouoreorieHo3a B.H. Cykauépa; yuenne H.W. BaBunoBa o nienTpax
MHOTOOOpa3usi M TPOUCXOXKICHUS KYJIbTYPHBIX PACTCHHIA,
yuenne A.H. CeBepuoBa 0 MyTSX U HANpaBICHUSX 3BOJIOLHH,
yaenue B.W. Bepranckoro — o Ouocdepe);

3aKOHBI  (eIMHOOOpa3Wsi TOTOMKOB TEPBOTO  MOKOJICHUS,
pacuieruieHus  MPU3HAKOB,  HE3aBHUCHUMOTO  HACJICJIOBAHUS
npusHakoB ['. MeHens; CUemIeHHOTO Hacaeq0BaHts IPU3HAKOB
Y HapylleHus cuemieHns reHoB T. MopraHa; roMOJ0rn4ecKkux
pAnoB B HacinencTBeHHOM wu3MmeHunBocth H.M. Basunosa;
reHeruyeckoro pasHoBecus J[x. Xapau u B. BaiinOepra;
3apozsimeBoro cxoactBa K. bapa; Omorenernueckuii 3akoH .
I'exkens, @. Mronnepa);

MIPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBuia (Munumyma HO. JIuOuxa, 3KOJIOrMYECKON MUpaMUIBI
qyuces, OMOMacChl U SHEPTHH ),

runote3bl (koarnepBatHoit A.M. Omnapuna, mepBHYHOTO OyJIbOHA

JUx. Xonneiina, mukpocgep C. dokca, pudozuma T. Hek)

YMeHue pemniatb MOMCKOBBIE OMOJIOIMUECKUE 33aJauM; BBISBISATH
MPUYMHHO-CIICICTBEHHBIE  CBSI3M  MEXJIY  HCCIENYEMBIMHU
OMONIOTHYECKMMHU OOBEKTaMH, MPOLIECCAMU U SIBICHUSMHU; JEaTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

COCTaBIISATh T€HOTUIIMYECKUE CXEMbI CKPEIIMBAHUS I Pa3HbIX
TUIIOB HACJIEIOBAHUS MTPU3HAKOB Y OPraHU3MOB, COCTABIISITh CXEMBbI
MEepPEeHoca BEIIECTB M HHEPrud B IKOocUcTeMax (Leld MHUTaHUs,

TIUIIIEBHIC CETH)

YMeHrne yCTaHaBIMBATh B3aWMOCBSI3M MEXKIy CTPOCHHEM W
(GYHKIMAMU: OPraHOWOB, KJIETOK pa3HbIX TKAaHEH, OopraHaMu U
CHCTEMaMH OPTaHOB y PACTCHHH, )KUBOTHBIX U YEIIOBEKA; MEXTY
JTaaMd OOMEHA BEIIECTB; H3TalaMHM KICTOYHOTO LHKIA H
KM3HEHHBIX IMKJIOB OPTraHM3MOB; O3TalaMH 3MOPHOHAIBHOTO
pa3BUTHS; TEHOTUTIOM M (PEHOTHIIOM, (EHOTHIIOM U (pakTopamu

CpClabl O6I/ITaHI/I$I; mnmponeccaMu 3BOJIFOLUHN; ABMXXYIHIUMH CUJIAMU




AHTPOIIOTC€HE3a; KOMIIOHCHTAMH  Pa3JIMYHBIX OJOKOCUCTEM U

MPUCTIOCOOTICHUAMHU K HUIM OPTaHU3MOB

YMeHue BbIIENATh CYIeCTBEHHbIE TPU3HAKU:

CTPOCHHUS  BHPYCOB, KIJIETOK TPOKapUOT H  JYKApHUOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpraHU3MOB, BHJIOB,
OHOreoleH030B, 3KOCUCTEM U OHochephl; CTPOCHUS OPraHoB U
CHCTEM OpraHOB pACTeHHUH, >KUBOTHBIX, YEJIOBEKa; MPOIIECCOB
KU3HEJIEATEIbHOCTH, IMPOTEKAIOIIUX B OpraHu3Max pacTeHMH,
KUBOTHBIX M YEJOBEKa; OMOJIOTMYECKHUX MPOIECCOB: OOMeHa
BelecTB (MeTabom3M), HHGOPMAIIUU U TIPEBPAICHUST SHEPTHH,
Opo’KeHHUs, aBTOTPO(PHOrO0 M TeTepoTPO(PHOro THIOB MUTAHUS,
(doToCHHTE3a W XEMOCHHTE3a, MHUTO3a, Mei03a, rameroreHesa,
AMOpHOreHe3a, MOCTAIMOPUOHATIBLHOTO Pa3BUTHSI, PAa3MHOKCHHUS,
WHAVBUAYAIBHOIO  pa3BUTHS ~ opraHu3sMa  (OHTOIEHE3a),
B3aMMO/JICIICTBHS T'€HOB, reTepo3uca; JEeHCTBUH MCKYCCTBEHHOTO
oT0Opa, CTaOWIM3HUPYIOUIETO, MABIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO OTOOpa; aJUIONaTPpUYEcKOro M CHUMIATPUYECKOTO
BAZ000pa30BaHus; BIMSHUS JBWKYIIMX CHJI DBOJNIOIHMKA Ha
reHO(OH/I MOMYJISILUHU; TPUCTIOCOOIEHHOCTH OPTraHU3MOB K Cpefie
oOUTaHus, YepeOBaHMsl HAIpPaBICHUN 3BOJIIOLUHU; KPYroBOpOTa

BCIICCTB U ITIOTOKA SHCPIr'UH B SKOCUCTEMAX

ChopmMupoBaHHOCTH YMEHHUS BBIACIATH CYIECTBEHHBIC TPU3HAKU
BUPYCOB, KJIETOK IPOKapHOT U DJYKAapUOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX ~ OpPraHU3MOB, BHJIOB, OHOTEOIICHO30B U
9KOCHUCTEM; OCOOEHHOCTH TIPOIIECCOB OOMEHa BEIIECTB W
MIPEeBPAIICHUS YJHEPTHH B KJIETKE, OTOCHHTE3a, MJIACTHUECKOTO U
JHEpPreTU4eckoro oOMEeHa, XEMOCHHTE3a, MHTO03a, Meio03a,
OIINIOAOTBOPCHUA, Pa3BUTUA WU PA3MHOXCHUA, HHANBUIAYAJIbHOI'O
pa3BUTHUsL OpraHu3Ma (OHTOTeHe3a), OOpbOBI 3a CYIIECTBOBAHHE,
€CTECTBEHHOT'0 0TOOpa, BHUA000pa30BaHUs, MPUCITIOCOOICHHOCTH
OpTraHnu3MOB K cpeac O6I/ITaHI/I$I, BJIIMAHHUA  KOMIIOHCHTOB
9KOCHCTEM, AHTPOIIOTECHHBIX M3MEHEHHUH B JKOCHCTEMAax CBOCH
MECTHOCTH, KPYTOBOPOTa BEIISCTB W MPEBPAILICHUS SHEPTUU B

ouocdepe

YMeHHe  HUCIOJB30BaThb  COOTBETCTBYIOLIME  apryMEHTHI,
OMOJIOTMYECKYI0 ~ TEpPMUHOJIOTMIO U CHUMBOJHUKY  JUIA
JIOKa3aTesIbCTBa POJCTBA OPraHU3MOB Pa3HBIX CHUCTEMATHYECKUX
IpYMIT; B3aUMOCBSI3U OPraHU3MOB U Cpelibl OOMTaHUs; €AMHCTBA

YCJIOBCUYCCKUX pac, HEOOXOIMMOCTH 300PpOBOI0 O6p338, KHU3HU,




COXpaHEHHUs Pa3HOOOpa3uWsi BUIOB M DKOCHUCTEM KakK YCIOBUS

COCYHICCTBOBAHUS MPUPOALI 1 UCJIOBCUCCTBA

YMeHue KpUTHYECKH OLIEHHBATh MH(OPMALUIO OMOJIOTHYECKOTO
COJICPKAHUS; MHTEPIPETHPOBATH THYECKHE aCTIeKTHI
COBPEMEHHBIX  MCCIIEJOBaHMH B  OHOJNOIMH,  MEJMIIMHE,
OMOTEXHOJIOTHH; pPACCMATPUBATh TJO0ANBHBIE JKOJIOTHYECKHE
poOJIeMBI COBPEMEHHOCTH, (JOPMHUPOBATH IO OTHOIIEHUIO K HUM

COOCTBEHHYIO TTO3HUITHIO




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
1O BUOJIOI'UAN

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

buosnorus kak Hayka. JKuBbIE CUCTEMBI U UX U3YUYCHUE

1.1

CoBpemeHHass Ouojorusi — KOMIUIEKCHas Hayka. buosnornueckue Hayku H
u3ydaemble UMM Ipobsembl. DyHIaMeHTaIbHbIe, MPUKIAJAHbIE U MTOMCKOBBIE
Hay4YHBIE HCCIICIOBAHUS B OMOJIOTHH.

3nayenue Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. [Ipodeccun, cBsa3anuble ¢ Ononorueid. 3HaueHHe OMOJIOTHU B
MPAaKTUYECKON NeATENIbHOCTH YEJOBEKa: MEIUIIMHE, CEIBCKOM XO3SAHCTBE,

MMPOMBIINIJICHHOCTH, OXpaHC IIPUPOAbL

1.2

JKuBble cucTeMbl Kak MpeaMeT n3ydeHust Ononorun. CBONCTBA KHUBBIX CUCTEM:
€MHCTBO XHUMHYECKOT0 COCTaBa, JUCKPETHOCTh U LEIOCTHOCTh, CI0KHOCTh U
YIOPSIAOUYEHHOCTh CTPYKTYDBHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHUHUBOCTD, POCT U PA3BUTHE.

YPpOBHH OpraHU3alUH )KUBBIX CUCTEM: MOJIEKYJISIPHBIM, KIIETOYHBIN, TKAHEBBIM,
OpraHu3MEHHBIH, MOMYJISIHMOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(buoreonienotnueckuii), 6mocdepusiid. Ilporecchl, MPOUCXOANIUE B KUBBIX
cucremax. OCHOBHBIE MPU3HAKK XUBOTO. JKHU3HBb Kak (popma CyIeCcTBOBAHHS

MaTepun

1.3

Meroapl Ouosnormyeckod Hayku. HaOmromenue, w3MepeHUe, SKCIEPHUMEHT,
cucremarusanus, MertaaHanu3. [loHATHe O 3aBUCHMMOM M HE3aBUCUMOU
nepemeHHo. [lmanupoBanue »skcnepumenta. I[loctaHoBKka M mpoBepka
runore3. Hynesas runoresa. [lonsitue BeiOOpku u €€ 1ocToBepHOCTh. Pazopoc
B Ononorndyeckux JaHHbIX. OIeHKa JOCTOBEPHOCTH MOTYYEHHBIX PE3yIbTaTOB.
[TpuunHBI UCKAKEHUS PE3YJIHTATOB AKCIIEpUMEHTa. [IoHITHE CTaTUCTUYECKOTO

TECTA

Knerka kak Ononorudeckas cucrema

2.1

Knetka — cTpykTypHO-(pyHKIIMOHANIbHAS €IUHUIIA )KUBOTO. VIcTOpUS OTKPBITHS
knetku. Pabdotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
[Mnetinen, P. BupxoB). OcHOBHBIE MOJOXEHHUS COBPEMEHHOW KIETOYHOU
TEOpUHU.

Metoabl  MONEKYJNSApHOM M KJIETOYHOM  OWOJIOTMM:  MHKPOCKOIUS,
xpomartorpadus, 371eKTpodope3, METOJ MEUEHBIX aTOMOB, IuddepeHnanibHoe

LHEHTPUPYTHPOBAHUE, KYIHTUBUPOBAHUE KIIETOK




2.2

XHUMHUYECKUI COCTaB KJIETKA. Makpo-, MUKPO- U YJIbTPaMUKpPOdJIEMEHThI. Boaa
U €€ poJb KaK pacTBOPUTEIS], PEareHTa, y4acTue B CTPYKTYPUPOBAaHUU KIIETKH,
TEIUIOperyJalui. MuHepaabHble BEIIEeCTBA KJIETKH, UX OMOJIOTHYEcKas poJlb.
Posib KaTHOHOB ¥ AaHMOHOB B KJIETKE.

buonornueckne mnonumepsl. benku. AMHHOKUCIOTHBIM COCTaB OEJIKOB.
Crpykrypbl OenkoBoi Mosekysbl. IlepBuuHas cTpykTypa Oeika, MenTUAHAS
CBA3b. BTopuuHas, TpeTHuHas, YeTBEpPTUYHAs CTPYKTYyphl. JleHaTyparus.
CgoiictBa 6enkoB. Kitaccudukanus 6enkoB. bruonornueckne QpyHKIUN OSIIKOB.
VYraneBoabl. MoHOcaxapuibl, Jucaxapuabl, OJIMTOCaxapyupl U MOJIMCaXapubl.
OOumii mnaH cTpoeHuss U (PU3MKO-XMMHYECKHE CBOMCTBA yIJIEBOJOB.
buonoruueckue GyHKIUU YIIIEBOOB.

Jlununsl. I'mapodunsHo-ruapodobubie cBoiicTBa. Knaccupukamus JIunumos.
Tpurnuuepuasl, dochonunuabl, BOCKH, cTepouipl. buonorndyeckue pyHkuun
munuaoB. OOmue cBolicTBa OMOJOTHYECKMX MeMOpaH — TEeKy4ecTb,
CIOCOOHOCTh K CaM03aMbIKaHHIO, ITOJYTIPOHUIIAEMOCTb.

HyxneunoBbie kucnotel. JJHK um PHK. CrpoeHue HyKIE€MHOBBIX KHCIOT.
Hyxneotuapl.  [lpunmun  komriementapHoctu. [IpaBuno  Yapradda.
Crpykrypa JHK — nBoiiHas cnupanb. MecToHaxoXAeHHe U OMOJOTrHYecKHe
¢bynakun JJHK. Bunst PHK. @yaknun PHK B kietke.

Crpoenne Mmonekysbl AT®. Makpospruueckue cBsizu B Mojekyie ATO.
buonornueckne ¢ynkuuum ATD. BoccraHOBIIGHHBIE TIEPEHOCUMKH, WX
¢ynkuuu B kinerke. CexBenuponanue JJHK.

CrpykrypHast OWoyOTHS: OMOXHMMHYECKHE W OMOPU3NICCKUE HCCIICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OMOMOJIEKYJI
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Tumbl KJIETOK: JSyKapuoTWdeckas U Tpokapuotudeckas. CTpyKTypHO-
(byHKIHOHAJIbHBIE 00pa30BAHUS KIETKH.

Crpoenue npokapuoTudeckoi kietku. Kierounas crenka OakTepuili U apxeu.
OcobeHHOCTH CTPOEHUsS reTepoTpoHON M aBTOTPO(PHOIN NMPOKAPHOTHUECKUX
KJIETOK. MecTO U poJib MPOKAPHOT B OMOLIEHO3AX.

Ctpoenue u (yHKIMOHUPOBAHUE FyKapUOTHYECKON KieTkd. [lmazmarudeckas
MeMmOpana (trasmanemma). CTpykTypa  IUla3MaTHYecKOd — MeMOpaHBI.
Tpancmopr BemiecTB 4Yepe3 IJIa3MAaTUYECKyl0 MeMOpaHy: MacCHBHBIN
(muddysus, obneruénnas nud¢ys3us), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIN
akTuBHBIN Tpancnopt). [lomynponurniaemocts memOpanbl. Pabota HaTpuii-
KaJMEeBOTO Hacoca. OHAOIMTO3: MUHOLUUTO3, (paromuro3. DK30LUTO3.
Knerounas crenka. CTpykTypa W (YHKIHH KJIETOYHOM CTEHKH PACTCHHH,
rpuboB.

[Muroruazma. L{uto3zomb. Llutockener. /IBmxenue nutoruiazmbl. OpraHouisl

KIJICTKU. OI[HOMGM6paHHBI€ opraHouabl KJIICTKU: SHAOIIIIA3MAaTUYCCKasd CCTb




(BIIC), anmmapar ["'onpmaku, TU30COMBI, X CTPOCHUE U (YHKIMH. B3auMocBs3b
OJTHOMEMOpPaHHBIX OPraHOUI0B KJIETKU. CTpOoeHHE TPaHyISIPHOTO PETUKYITyMA.
Cunre3 pacTtBOpuUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuid
(arpaHyJsIpHBIM) SHAOIUIA3MATHUECKUNA peTUKYITyM. CekpeTopHas (QyHKIMS
anmnaparta ['onpmxu. TpaHcopT BelecTB B KIETKe. Bakyoim pacTUTENbHBIX
kietok. Kiterounsiii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUABI KJIETKU: MUTOXOHPUH, TUIACTUABI.

Crpoenue u GyHKIIMA MHUTOXOHIpHUH M TutacTui. [lepBuyHBIC, BTOPUYHBIC U
CIIO)KHBIE  TUIACTHABI  (DOTOCHHTE3UPYIOIIUX  JyKapuoT.  XJIOPOILIACTHI,
XPOMOIIIACTHI, JIEMKOIUIACTHI BBICIIMX PACTEHUH.

HememOpannsie opranouasl kineTkd CTpoeHne W (YHKIUH HEMEeMOPaHHBIX
OpraHousioB KieTku. PubGocombl. MukpodunamMeHTsl. MBIIIeUHbE KIETKH.
MuxkpotpyOouku. Knerounslii nentp. CTpoeHHe M JBUKEHUE KTYTUKOB U
pecHrdek. MUKpOTpyOOUKH UTOTLIa3Mbl. L{eHTpros.

SAnpo. OOonouka sapa, XpOMaTUH, Kapuolja3Mma, SApPbIILKHA, UX CTPOCHUE U
¢bynkuuu. SnepHsiit 6enkoBeIii MaTpukc. [IpocTpaHCTBEHHOE pacoioKEHHE
XpOMOCOM B MHTep(}a3HOM sipe. benku xpomMaTuHa — TUCTOHBI.

Knerounsie BritoueHusi. CpaBHHUTEIbHAS XapaKTEPUCTUKA KIETOK JyKapHOT

(pacTUTENBHOMN, )KUBOTHOM, TPUOHOI)
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ACCUMMIISIIIASL ¥ AUCCUMIIISAIIUS — JIBE CTOPOHBI MeTabonmu3Ma. Tunsl oOMeHa
BEIIECTB: aBTOTPOGHBIN U reTepoTpodHbIi. YyacTue Kucaopoga B 0OMEHHbBIX
mpoueccax. DHepreruyeckoe obecrneueHue kieTku: mnpespamieHue ATD B
oOMeHHBbIX mpoueccax. DepMEeHTAaTUBHBIM XapakTep peakUui KJIETOYHOIro
MeTabonm3ma. DEepMEHTHI, UX CTPOEHHE, CBOWCTBA M MEXaHW3M JCHCTBUS.
Kodepmentsl. Otnuuns (pepMEHTOB OT HEOPraHWYECKHX KaTaln3aTOpOB.
benku-aktuBaTOpel M OGJIKM-MHTUOMTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUI OT pa3IuYHbIX (PAKTOPOB.

[lepBuuHbIil cUHTE3 OpraHM4eckux BemiecTB B Kierke. dotocunres. Poib
XJIOpOIIacTOB B Ipouecce (ortocuHre3a. CBeToBas M TeMHOBas (asbl.
[TpoxykTuBHOCTH (hOoTOCHHTE3a. BiusiHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHue HOTOCUHTESA.

XeMOCHHTE3. Pa3nooOpaszue OpPraHN3MOB-XEMOCUHTETHUKOB:
HUTPUPUIMPYIOLIE OAKTEPHH, KeJIe300aKTepHH, CEpOOAKTEPHH, BOJOPOIHbIE
OaxTepuu. 3HaYeHHE XEMOCHHTE3A.

Anas’poOHble opranu3mbl. Buasl Opoxxenus. IIponykTsl OpokeHUsS M HUX
UCTOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OOJIe3HEH.

AspoOHBIE OpraHu3Mbl. JTanbl IHEpreTuyeckoro oomena. IloaroroBuTenbHbIHN

stamn. ['mukonus — 6ecKUCIOpOAHOE paCUIeINIEHUE TIIIOKO3bI.




buosornyeckoe OKuCIEHUE, WU KIETOYHOE JbIxaHue. Poib MUTOXOHApUN B
nporeccax — OWOJOrMYecKOro  OKUCHeHMs.  Llukimuueckwe — peakuuu.
OkuciutensHoe  pochopunupoBanue. [IpermmyinecTBa a’poOHOro ImyTH
oOMEeHa BEWIECTB Tepea aHadpOOHBIM. DPPEKTHBHOCTh IHEPreTHUYECKOTO

oOMmeHa

2.5

Peakuun matpuyHoro cuutesa. IIpHHLKI KOMIUIEMEHTApHOCTH B peaKLUAX
MaTpUYHOrO  cUHTe3a. Peanmm3anuss  HAclneACTBEHHOHM — MH(OpMAIuH.
I'enetnueckuii koJ, ero cBoiicTBa. TpaHnckpuniusi — MaTpuuHblii cuHTe3 PHK.
[IpyHUMIIBI ~ TPAHCKPUIIMM: KOMIUIEMEHTAPHOCTb, AHTUIApPaJLIEIbHOCTD,
acuMMeTpU4HOCTh. TpaHcnsuusa u e€ sranbl. Yyactue TpaHcnopTHeix PHK B
OouocuHTe3e Oenka. YcinoBus OuocuHresa Oenka. KonupoBaHnue aMUHOKHUCIIOT.
Pons pubocom B OnocunTese Oenka.

Opranusanus reHoMa y poKapuoT U 3yKapuoT. Perynsuus akTHBHOCTH I'€HOB
y mpokapuotr. [umore3a omnepona (®. XKako6, XK. Mano). Perymsamus
0OMEHHBIX MpoIleccoB B KieTke. KieTouHslit romeocTas.

Bupycsl — HekneTounbsie GOpMBI KH3HH U o0nuratHeie mapasuTsl. CTpoeHue
MPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTeproQaros.

Bupycusie 3aboneBanus yenoBeka, :KuBOTHBIX, pactenuid. CITUJ], COVID-19,

COoIMaJIbHBIC 1 MCAUTTMHCKUC HpO6JIeMI>I

2.6

Knerounslii nwukn, ero mnepuonasl M perymsauusa. HHtepdasza u  MuTO3.
OcobeHHOCTH TPOLIeCCOoB, MpoTeKanmx B nHTepdase. IloaroroBka KieTku K
nenenuto. IIpecuHreTndyeckuii (MOCTMHUTOTUYECKHI), CHHTETHMYECKUH U
MIOCTCUHTETUYECKHUM (IPEMUTOTHUECKUI) IEprUOIbl HHTEP(A3bI.

Matpuunsiii cunte3 JHK — permkaumda. Ilpunnunsr permkanun JHK:
KOMIUIEMEHTApHOCTD, IOJyKOHCEPBATUBHBIM CHUHTE3, aHTUIAPAIUICIBHOCTB.
Mexannsm perunkanuu JIHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl
U TenoMmepaza. XpOMOCOMHBII HabOp KJIETKM — KapuOTHIl. JIUmimoungHelil u
raronIHbIi  Habopel XpomocoM. [‘oMosornunbsie Xxpomocomsl. I[lojoBbie
XPOMOCOMBI.

Jlenenue kieTku — Muto3. CTaiuyd MUTO3a M IPOUCXOMSIINE B HUX IPOLECCHI.
Tunsl muto3a. Kapruoknnes u nutokuHes. buonornueckoe 3HaueHUE MUTO3A.
Perynsanus muroTHYeckoro nukina kiuetku. I[Iporpammupyemast kietodHas
ru6esb — anonTo3.

CDYHKLII/IOHaJ'IBHaH I€HOMHKaA

Opranusm Kak OHojoruyeckasi CucTema

3.1

O,Z[HOKJIGTO‘-IHLIG, KOJIOHHAJIbHBIC, MHOT'OKJICTOYHBIC OpTraHnU3MBbI n
MHOTI'OTKaHEBEIC OPraHUu3MBI.

@opMBl pa3sMHOKEHUSI OpPraHM3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U




nosoBoe. Buapl Oecrosoro pa3MHOXKEHHUS: TOYKOBaHUE, CHOPYJISALUS,
¢bparmMeHTanys, KJIOHUPOBaHHE.

[TonoBoe pa3smHoxkenue. I[lonoBele kneTku, uiam ramerbl. Meno3. Craaun
Meno3a. IloBenenue xpomocom B Meinose. KpoccuHrosep. buonmornueckuii
CMBICJI M€#103a U MOJI0BOTO Mporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIe
OpPraHHU3MOB.

IIpen3aponpiieBoe pa3ButHe. I'aMeroreHes y KMBOTHBIX. I10yI0BBIE XKee3bl.
OOpa3oBaHue M pa3BUTHE NOJOBBIX KiIeTOK. CrepmMaTroreHe3 M OOTEeHE3.
Crtpoenne ToJOBBIX KiIE€TOK. OIUIOZOTBOPEHHE U SMOpPUMOHAIBHOE pa3BUTHE
KHUBOTHBIX.  CnocoObl  OMJIOJOTBOPEHMs:  Hapy)XHOE,  BHYTpPEHHEe.
[TapTenorenes.

WunuBunyanbHOe pa3BUTHE OpraHu3MoB (oHToreHes3). Craauum sMOpHOreHesa
KHUBOTHBIX (Ha mpumepe Jsarymku). Jpobnenuwe. Tumbel apobieHus.
OcobeHHocTn  poOJEHUS  MJICKONMTAIOMIMX.  3apOJBIIIEBBIE  JIUCTKH
(ractpyysanust). 3akiajgka OpPraHoB M TKaHeH U3 3apOABIIIEBBIX JIMCTKOB.
B3anMHOe BiIMsHME YacTel pa3BUBAIOIIErOCS 3apojbliia (3MOpHOHANbHAsS
MHIYKOMs). 3aKiajgka IUlaHa CTPOEHHMs. JKMBOTHOTO  Kak  pe3ysbTaT
HepapXU4eCKUX B3auMOJCHCTBUI IreHOB. BiusHue Ha SMOpHOHAIBHOE pa3BUTHE
Pa3IUUHBIX (PAaKTOPOB OKPY>KAIOIIEH CpeJIbl.

Poct u pa3Butue sxuBOTHBIX. [locTamOpuoHanbHBIM mepuon. Ilpsmoe u
HenpsiMoe pa3ButHe. PasButue ¢ Meramopdo3omM y OECHO3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. bHonorndyeckoe 3HadeHHe MPSIMOrO U HENPSAMOTO
pa3BUTHSA, UX pACIpOCTpaHEeHHE B pupoe. Tumbl pocta )KUBOTHBIX. DaKkTOpHI
peryisiiui pocTa >XUBOTHBIX M 4enoBeka. CTaauu MOCTIMOPHUOHAIBHOTO
pa3BUTHS y )KUBOTHBIX U YesloBeka. [leprnosbl oHTOreHe3a yenoBeka.
PasmHOoxkeHne u paszButue pacteHuid. ['amerodur u crnopoput. Meiio3 B
KHU3HEHHOM IMKie pacteHuid. OOpa3oBaHMe cCHOp B Ipolecce Melosa.
I'amerorenes y pacteHuil. OIUIOJOTBOPEHHE UM Pa3BUTHE PACTUTEIbHBIX
opranu3moB. J[BoifHOE OIIOAOTBOPEHHE Y LIBETKOBBIX pacTeHui. OOpa3oBaHue
U pa3BUTHE CEMEHU. MexaHM3MBbl PEryJsiiud OHTOr€He3a y pAacTeHUd Hu

ZKHNBOTHBIX

I/ICTOpI/IH CTAaHOBJICHUA MW pPas3sBUTHUA TI'CHCTHUKM KaK HayKH. OcHOBHEBIE
TeHETHYSCKHE IOHATHSA U CUMBOJLL. I OMOJOrHYHEIE XPpOMOCOMBI, aJIJICJIIbHBIC

I'CHbI, AJIbTCPHATUBHLIC IIPU3HAKHU, )IOMI/IHaHTHBII‘/'I n peHCCCI/IBHHﬁ IIPpU3HAK,

3.2
rOMO3UI0Ta, TeTepO3UroTa, YUCTasl JIMHUS, TUOpPUIbI, TE€HOTUI, (EHOTHIIL.
OCHOBHBIE METOJBl TEHETUKHU: TUOPUAOJIOTUYECKUH, LUTOJIOIMYECKHH,
MOJIEKYJISIPHO-T€HETHYECKU

33 Monorubpunnoe ckpeumBanue. IlepBpiii  3akoH MeHnens — 3aKOH

CI[I/IHOO6pa3I/I$I FI/I6pI/I,Z[OB IICPBOro IIOKOJICHUS. HpaBI/IJ'IO JAOMHUHHPOBAHUA.




Bropoii 3akoH MeHzens — 3aKk0oH pacuierieHus] pu3HakoB. L{uronornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpEIIUBaHUS. [ MITOTE3a YUCTOTHI TaMeT.
AHanuzupyroiiee ckpeuanue. [[poMexyTouHblii XapakTep Haciaeq0BaHHUS.
Paciiennenue npu3HakoB Mpy HEMOJIHOM JOMUHUPOBAHUH.

JlurnbpuaHoe ckpemuBanue. TpeTtuil 3akoH MeHzens — 3aKOH He3aBUCUMOTO
HAcJeIOBaHUS  TMPU3HAKOB.  L[ATONOTMYECKME  OCHOBBI  AUTHOPUAHOTO
CKpEUIUBaHUA.

CuemienHoe HacienoBaHue mpusHakoB. PabGoter T. Moprana. CreruieHHOe
HACJICIOBAHUE T€HOB, HAPYLICHUE CUCIUICHHUS MEXIY N'eHamMu. XPOMOCOMHas
T€OpHs HACJIEACTBEHHOCTH.

I'eneruka nosa. XpoMOCOMHBI MEXaHU3M OIpeAeNeHUs mojia. AyToCOMbl U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIN U reTeporaMeTHbIi noi. ['eHetnueckas
CTPYKTypa TMOJOBBIX XpoMocoM. HacienoBaHnue npu3HAKOB, CIEIVIEHHBIX C
IIOJIOM.

I'enoTun kak menoctHas cucrema. [lnedoTponus — MHOKECTBEHHOE JIEUCTBUE
reda. MHOXXECTBEHHBIN ajienu3M. B3anmojelcTBHE HealIeILHBIX TEeHOB.

Kommnemenrapuocts. Onucras. [loaumepus

3.4

BzanmopeiictBue reHoTHma W cpeasl npu  (popmupoBaHuu  (peHOTHIIA.
N3menunBocTh npu3HakoB. KauecTBEHHbIE M KOJMUYECTBEHHbIE MPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACIICACTBEHHAS M HACIICACTBCHHAS.

MomudukanmonHass — U3MEHYMBOCTh. Poib  cpeapl B (POPMUPOBAHUHU
MOIM(PUKAIIMOHHOW M3MeHUYnBOCTH. HopMa peakiuu npusHaka. BapuanmoHHbII
psan u BapuauuonHas kpuBas (B. Moranncen). CpoiicTBa MOIU(pHUKAIIMOHHON
HM3MEHYUBOCTH.

I'enoTnnmyeckass w3MEeHYMBOCTh. (CBOMCTBA T€HOTHIIMYECKOM M3MEHUYHMBOCTH.
Bupl reHOTUITUYECKON M3MEHYMBOCTH: KOMOMHATUBHASL, My TAI[IOHHASI.
KomOnHaTtuBHAasT W3MEHYMBOCTh. MeiH03 M TIOJIOBOM Tporecc — OCHOBA
KOMOMHATUBHOM HM3MEHYMBOCTH. Pojb KOMOMHATHMBHOM W3MEHYHMBOCTH B
CO3JTAaHWU TeHETHYECKOTO Pa3HOO0pa3usl B MpeiesiaXx OJJHOTO BUAA.

MyTalnioHHass HW3MEHYMBOCTh. Buapl MyTanuil: TEHHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE Y HMHIYLUMPOBAaHHbIE MyTaluu. SnepHble U
UTOIIa3MaThuYeckue MyTanuu. ComMaTHYecKre W MOJIOBble MyTanuu. [IpruunHbl
BO3HUKHOBEHUsI MyTanuil. MyTareHbl W UWX BIMSHHE HAa OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOTO Tpolecca. 3aKOH T'OMOJIOTUYECKUX pPSAIOB B
HacnencTBeHHoW u3meHunBocTH (H.M. BaBunoB). BHesnepHas U3MeHUMBOCTh

1 HAaCJICACTBCHHOCTb

3.5

Kapuotun uenoBeka. MexayHapoAHas MporpaMMa HCCIIEOBAaHUS T€HOMaA
yesoBeka. MeTobl HM3y4YeHHs] TEeHETUKH YeJIOBEKAa: TIeHealOTMYeCKHi,

6J'II/ISH6LIOBBII71, HHTOFeHeTquCKHﬁ, HOHy.]'IHI_[I/IOHHO—CTaTI/ICTI/ILIeCKI/Iﬁ,




MOJIEKYJISIpHO-TeHeTHYecKuil.  COBpEMEHHOE  OINpEeNIeHHEe  T'€HOTHIIA:
IIOJIHOTEHOMHOE CEKBEHHPOBAHHWE, TE€HOTHIIMPOBaHHE, B TOM 4YHCIE C
nomonieto [11[P-ananu3a. HacimencTBenHble 3a001¢BaHus YelloBeKa. | eHHbIC H
XpOMOCOMHBIE ~ OONle3HM  uenoBeKa.  bonesHm ¢ HacieICTBEHHOM
IIPEAPACIIOTIOKEHHOCTBIO. 3Ha4yeHHe MEIULIUHCKOU TEHETUKU B
MIPEIOTBPALLEHUH U JICUEHUH TeHEeTHUECKuX 3a0oseBaHuii yenoBeka. CTBOJIOBbIE

KIICTKH

3.6

JlomecTukanus U CeNEeKIUs. 3apOKJICHUE CEJICKIUU M JIOMECTUKAIMK. YYEHUE
H.M. BaBunoBa 0 UEHTpax MPOHCXOXKICHUS M MHOTO0Opasusi KyJbTYPHBIX
pacteHuid. Ponb cenekumu B CO31aHUM COPTOB PACTEHUM U MOPOJ KUBOTHBIX.
Copt, mopoma, mTamMM. 3aKOH TOMOJIOTUYECKHX PSIOB B HACIEICTBEHHOM
n3MeHunBocTy H.W. BaBuiosa, ero 3HaueHue Jiist CENEKIIMOHHON paboThI.
Meroapl ceneKIMoHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAaCCOBBIM H
WHIUBUIyaIbHBIA.  JTanbl  KOMOMHAUMOHHOM  cenekuuu. Vcnwitanue
npou3BoguTeNeil Mo MoToMcTBY. OTOOp MO TE€HOTUITy C MOMOIIBIO OLIEHKH
(beHoTHma moToMcTBa ¥ 0TOOp 1O TeHOTHUIY ¢ moMotbio ananmmza JJHK.
HckyccTBeHHBI ~ MyTareHe3  Kak  METOJl  CEJEKIMOHHOHW  paboThI.
PanmnannoHHBII M XMMHYECKMH MyTareHe3 Kak MWCTOYHHK MyTaluil y
KyJIbTYpHBIX (popMm opraHu3MoB. M cronbp30BaHHe TEHOMHOTO PEAAKTHPOBAHUS
1 MeToJ10B pekoMOnHaHTHBIX JIHK s momydyeHus ucxoqHoro Marepuana ajis
CCIICKIIHH.

[Tonyuenue nomumonaoB. BHyTpuBHIoBas rubpummsanus. ban3kopoacTBeHHOE
CKpelMBaHue, WM HHOpUauHT. HeponcTBeHHOE CKpelMBaHue, WM ayTOPHIUHT.
I'ereposuc u ero npuunHel. Mcnons3zoBanue rereposuca B cenieKiuuu. OtaanéHHas
rubpuamsarus. [Ipeomonenne Oecrionuss MEXBHIOBBIX THOpUIOB. JlocTrkeHus

CEJICKLIMY PACTEHUI U KUBOTHBIX

3.7

OOBeKThl, UCMONb3yeMble B OHOTEXHOJNOTHH, — KJIETOYHBbIE U TKAHEBbHIE
KyJIbTYpPbl, = MHUKPOOPTaHM3MBI, = HMX  XapaKTepUCTUKA.  |paaulinoOHHas
OuoTexHOJOrusA: XJjeOorneueHne, MOIyuYeHHE KHUCIOMOJIOYHBIX MPOIYKTOB,
BUHOAENHE. Mukpobuosorndeckuii cuHTe3. OOBEKTHl MUKPOOHOJIOTHYECKUX
texHonoruii.  [IpomsBojacTBo  Oenka,  aMHUHOKHCIOT W BUTAMUHOB.
HckyccTBeHHOE  OIUIOJOTBOPEHHE. PexkoHCTpyKIMst  SMLIEKIETOK U
KJIOHMPOBAHUE KUBOTHBIX. METOA TpaHCIUIAaHTALUHU SIAEP KIIETOK.

XpoMocOoMHasi U TeHHass WHXeHepus. VCKyCcCTBEHHBbIM CHHTE3 TIeHa W
KoHcTpynpoBanue pexkomOuHaHTHRIX JIHK. JlocTmwkeHuss W mepCrieKTHUBBI
XpOMOCOMHOH W TE€HHOM WHXeHepHuH. MenunuHcKiue OHOTEXHOJOTHH.

Hcnons30BaHne CTBOJIOBBIX KJIECTOK




CucreMa 1 MHOTOOOpa3ye OpraHuIecKoro Mupa

4.1

buonoruueckoe  pasHooOpasue  opranu3moB. CoBpeMeHHass  cucTeMa
opranuueckoro mupa. [IpuHnunsl kinaccupukanuu opraHu3zmMoB. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHUS U KHU3HEIEATSTBHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
bakTtepuun, apxeu, OIHOKJIETOYHbIE TpPHUOBI, OJHOKJIETOYHBIE BOJOPOCIIH,
apyrue npoTucTsl. KosoHualibHble OpraHu3Mbl. [IBuKeHHE OJHOKIETOYHBIX
OpraHu3MoB:  amME€OOMJHOE,  JKTYTUKOBOE,  pPECHHYHOe.  3amuTra Yy
OJIHOKJIETOYHBIX OpraHU3MOB. Pa3qpakuMoCTh y OTHOKJIETOYHBIX OPraHU3MOB.

Takcucel

4.2

MHoroknerounsle  pacTeHus. B3anmMocBA3p YacTeii  MHOTOKIJICTOYHOTO
opranu3ma. TKaHU, OpraHbl © CUCTEMbI OPTaHOB MHOTOKJIETOYHOTO OPTaHU3Ma.
Opranusm Kak enuHoe 1enoe. TkaHu pacteHuid. TUIbI pacTUTENbHBIX TKaHEH:
oOpa3oBaTenbHasA, TIOKPOBHAS, IPOBOJSMIAs, OCHOBHAs, MEXaHUYECKasl.
OcobeHHocTH CTpOeHUs, (YHKUMHA W PACHOJOXKEHHS TKaHEH B opraHax

pacTeHuit

4.3

BereratuBHble M reHepaTuBHbIE OpraHbl pacTeHud. DyHKIMHM OpPraHoOB H
cucreM opraHoB. Kapkac pactenmii. /[BM>)KEHHE MHOTOKJIETOYHBIX PACTCHMM:
Tponu3Mbl U HacTUM. Ilormomenre BoAbl, YIVIEKUCIOrO ra3a U MUHEPAIbHBIX
BellecTB pacTeHusiMu. Jlpixanue pacrenuil. Juddy3us razoB yepes
MOBEPXHOCTh KJIETKH. TpaHCHOpPTHBIE CHUCTEMBI pacTeHUW. BbiaeneHue y
pacTeHMid. 3amMra y MHOTOKJIETO4YHbIX pacTeHuid. Kyrtukyna. Cpenctsa
[IACCUBHOM U XMMHMUYECKOH 3aIUThl. ODUTOHLIUBI.

PasapaxkuMocTes 1 peryisinus y Opranu3MoB. Pa3apakuMocTe U peryisnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEI€ BemiecTBa U UX 3HAUCHUE

4.5

MHOroKJIeTOUYHEIE JKHBOTHBIE. B3amMOCBSI3bp dYacTeli MHOTOKJIETOYHOTO
opranusma. TkaHu, Opra’bl U CUCTEMbl OPraHOB MHOTOKJIETOYHOT'O OpPTaHU3Ma.
Opranm3m kKak efauHoOe Iienoe. ['omeocta3. TkaHW J>KMBOTHBIX W 4YEJIOBEKA.
Tuner JKUBOTHBIX TKaHCfIZ SIIUTCINAJIbHAasi, COCIUMHHUTCIIbHAsi, MBIIICYHAsA,
HepBHas. OcoOeHHOCTH CTpoeHUs, (PyHKIMHA M pACHOJOKEHUS TKaHEHl B

opraHax >XMBOTHBIX U YCJIOBCKa

4.6

Opranbl U CHCTEMBl OPraHOB HBOTHBIX. DYHKIIMM OPraHOB U CHUCTEM
opranoB. Omopa Tena opraHu3moB. CKeneTsl  OJHOKJIETOUHBIX U
MHOT'OKJIETOYHBIX XKUBOTHBIX. HapykKHbII U BHyTpeHHMI ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEM.

JIBrK€HNEe MHOTOKJIETOYHBIX KUBOTHBIX. IlnTanume »xuBOTHBIX. [luTanue
MMO3BOHOYHBIX JKUBOTHBIX. J[pIxaHue >kuBOTHBIX. KoxkHOe apixanue. XKabepHoe

U IE€TOYHOE AbIXaHHE.




JlpIxaHWe TO3BOHOYHBIX KMUBOTHBIX. DBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOCHUS
JNETKMX [O3BOHOYHBIX JKMBOTHBIX. JlpIXaTenabHass CHCTEMa 4YeEJIOBEKA.
MexaHu3M BEHTWIALMM JETKUX y NOTHLl M MIJIEKONMTAOLMX. TpaHcHopT
BEUIECTB Yy OpraHu3MoB. TpaHCHOPT BEWIECTB Y >XMBOTHBIX. KpoBeHOCHas
cucrema U e€ opranbl. KpoBeHOCHast cucTeMa MO3BOHOUYHBIX KUBOTHBIX. Kpyru
KpOBOOOpalIeHUsl. OBOJIOLMOHHBIE YCIOXKHEHUS CTPOEHHUS KPOBEHOCHOM
CUCTEMBI TIO3BOHOYHBIX KMBOTHBIX. Bblenenue y oprauusmoB. Beijenenue y
KHUBOTHBIX. CokparuTenbHble Bakyosd. Opranel BblieneHus. CBs3b HOJOCTH
TeJa C KPOBEHOCHOM U BBIICIUTEIBHOM cHUCTeMaMH. Beigenenue vy
MO3BOHOYHBIX )KUBOTHBIX. 3allIUTa Yy MHOTOKJIETOYHBIX KUBOTHBIX. IIOKpOBBI U
UX MIPOU3BOJIHBIE.

Pasmpaxxumocts M perynsauus y  opraHusMoB. Pasgpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazmpaxumMocTs M peryisuus y
MHOT'OKJIETOYHBIX pacCTeHUN. POCTOBBIE BELIECTBA U UX 3HAUYEHHUE.

HepsHas cucrema u pediaekTopHas peryJssius y MHOTOKJIETOYHbBIX KHUBOTHBIX.
HepBHas cuctema u €€ oTAenbl. OBOJIOLMOHHOE YCIOXHEHUE CTPOCHHS
HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pa3paborka anropurmMoB U mporpamMm Juisl 3QQPEeKTUBHON (PYHKIIHMOHATBHON
aHHOTAllMM  TE€HOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB,  METabOJIOMOB

MUKpPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa

OpFaHI/I3M YCJIOBCKA U €T0 3JOPOBLC

5.1

Opranbl M CHCTEMBl OpraHoB desoBeka. OTHelnbl TOJIOBHOIO MO3ra
MO3BOHOYHBIX XUBOTHBIX. Peduiekc u pedumekropHas nyra. besycinoBHble H
yCIIOBHBIE peduieKchl. ['yMopanbHas peryssinus W SHAOKPHHHAS CHCTEMa
KUBOTHBIX W 4enoBeKa. JKene3bl SHIOKPUHHOM CHCTEMBI U UX TOPMOHBI.
JleiictTBie TOpMOHOB. B3aMMOCBSI3b HEPBHOM M OSHIAOKPUHHOW CHCTEM.
'unoranamo-runodpusapHas cucrema. Peduekc u  peduiekropHas ayra.

besycnoBHble U yCI0BHBIE pedIeKCh

5.2

3amuTa opranusma ot 6osesHelt. MiMmmyHHas cuctema yenoseka. Kietounslii u
ryMOpaJIbHbIE UMMYHHUTET. BpoxkIEHHBIN, NpHOOpETEHHBINH crenuduyecKkuii
UMMYHHUTET. Teopusi KJIOHAJIbHO-CeNeKTUBHOrO uMMyHHTeTa (I1.Dpnux,
®.M.bepner, C.ToneraBa). BocmamuTenbHble OTBETHl OpraHu3MoB. Poiib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI
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KpoBeHnocHas cuctema u e€ opranbl. Cepile, KPOBEHOCHBIE COCYIbI U KPOBb.

Kpyru kpoBoobpamenus. Pabota cepaua u e€ perysius

54

Ipixanue denoBeka. Jluddysus ra3oB uepe3 IMOBEPXHOCTb  KIIETKH.
JpixarenbHasg cucreMa 4YenoBeka. JlpIxaTenpHass NOBEPXHOCTh. Perynsuus

IbIXaHus. JlpIxaTenbHbie 00BEMBI




5.5

[InmeBapurenpHas cucteMa 4venoBeka. OTaensl MUIIEBAPUTEIBHOTO TPAKTA.
[InmeBaputenbHble  Keae3bl. BHYTPUIIOIOCTHOE U BHYTPUKIIETOYHOE

IMUIICBapCHUE

5.6

[ToxkpoBel u ux mnpousBoanbie. Opranbl BbifeneHus. [louku. Crpoenune u
¢dbyskumonupoBanne HedpoHa. DunbTpainus, cekpeuus U oOpaTHOe
BCACBIBAHHE KaK MEXaHU3MbI pabOThl opraHoB BbiAeneHns. OOpa3oBaHNE MOUH

y 4eJioBeKa

5.7

HBI/I)KCHI/Ie YyeJIOBeKa: MbIIeuyHas cucreMa. CKeJleTHEIC MBIIINBI 1 UX pa60Ta.

CtpoeHue U TUITBI COSTMHEHUS KOCTEH

TeopI/IH ABOJIIOIMH. Pa3BuTHE )XKU3HHU HA 3emie

6.1

OpomonmonHass  teopust Y. JlapBuna. Ilpennochiiku — BO3HUKHOBEHMS
napsuHu3Ma. JKu3Hb 1 Hay4yHas aedarenbHocTh Y. JlapBuHa.

JIBmokymiye cuibl 3Boouuu BuAoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pPa3sMHOXKEHHs OpPraHM3MOB, HACJIEJCTBEHHAs HM3MEHUUBOCTh, Ooppba 3a
CYILLECTBOBAHHE, ECTECTBEHHBII U HCKYCCTBEHHBIN 0TOOD).

Odopmrenne cuaTeTndeckoit Teopun 3Boitonuu (CTD). HelitpanbHas Teopus
HBOJIIOLIHH. CoBpemenHas IBOJIIOLIMOHHAS ouosorus. 3HaueHue
HBOJIIOIIMOHHON TEOpHH B (POPMHUPOBAHUHM ECTECTBEHHO-HAYYHOW KapTHHBI

MHUpa

6.2

[Momynsimus kak sneMeHTapHasi eAuHHIA 3BoJOLUU. COBpEMEHHbBIE METOJIbI
OLIEHKM T€HETUYECKOr0 pazHooOpasus U CTPYKTyphl momyisiuuil. M3menenue
reHo(oH1a MOMYJISAIUN KaK 3JEMEHTApHOE HBOJIIOIIMOHHOE SIBJICHUE. 3aKOH
reHeTndeckoro pasHoBecus Jx. Xapau, B. BaitaGepra.

DOnemeHTapHble (DAKTOPBI (IBMKYIIME CHIIBI) SBOMIONUH. MyTaIllMOHHBIHI
npouecc. KomOunatuBHast wu3MeHuuBOCTb. Jlpei( TEeHOB — cilydaliHble
HEHAINpaBJIEHHbIE HW3MEHEHMs YacToT ajuiesneid B momyismusax. Oddexr
ocHoBarensa.  Murpamuu.  M3omaumst — momyssinuii:  reorpadudeckas
(mpocTpaHCTBeHHAsI), OMOIOTHYeCKast (PEMPOTyKTUBHAS).

EcrecTtBennblii  oTOOp — HampaBmsitoni  (akTtop dBomonuH.  Dopmbl
€CTeCTBEHHOTO OTOOpa: JABIKYIIUHA, CTAOMIM3UPYIOIIUH, pa3phIBAIOLIHIA
(nu3pyntuBHbIi). [TonoBoit oTo6OD.

[IpucnocoOaeHHOCT,  OpraHU3MOB  KaK  pe3yjbTaT  MHKPOAIBOJIIOLIHU.
Bo3nukHoBeHHe  mpucnocoOiaeHuid y  opraHuzMoB.  Apomopdo3sl  H
UANOAJaNTallu. [Tpumepsr MPUCTIOCOOICHHM y OpPTraHHU3MOB.
OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3oBaHue Kak pe3ysbTaT
MUKpo3BOItoIuu. M3omsauus — xintoueBoit paxtop BugooOpa3oBanud. Ilytu u

CHIOCOOBI BUI000pa30BaHUSA: aJIONaTPUIECKOE (reorpaduueckoe),




CUMIIATPUIECKOE  (DPKOJOTHYECKOE), «MTHOBEHHOE»  (TOJUIUIONIU3AIINS,
rubpuau3anys). JnuTenbHOCTh BOMIOIMOHHBIX POIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OUOJIOTUYECKOTO Pa3HOOO0pa3usl.

Posne 3BOMIOIIMOHHON OMOJOTHH B pa3paboTKe HAyYHBIX METOJOB COXPAaHEHHS
O6uropazHooOpaszus. MUKPOIBOIIONUS U KOIBOJIIOLHMS MApa3sUTOB M UX XO3SEB.
Mexanu3mbl (GOPMUPOBAHUSA YCTOHYMBOCTH K AHTUOMOTHKAM U CHOCOOBI

00pBObI ¢ Hell

6.3

MeTtoapl U3ydeHuss MakpodBotonuu. [laneonTonornyeckue MeToAbl U3y4eHHs
spooru. [lepexomapie GopMBI 1 PUIIOTEHETUIECKHE PSIBI OPTAHH3MOB.
buoreorpaduyeckue meroapl uzyueHus sBomonuu. CpaBHeHue ¢uopsl u
(dayHsl MaTepuKoOB U OCTpoBOB. buoreorpaduueckue obmactu 3emiu. Bumbi-
SH/IEMUKH U PEIIUKTHI.

OMOpHOIOrMYecKre U CPaBHUTEIBHO-MOP(HOIOTUYECKUE METOJbl H3YUYECHUS
ABOJIIOIMU. | eHeTHUeCKHe MEXaHU3MBI SBOJIIOIMH OHTOTCHE3a U TOSBICHHS
HBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJIOrMYHBIE ¥ aHAJNOTUYHBIE OpTraHbI.
PynuMeHTapHble  OpraHbl W aTaBU3MbL.  MOJEKYJISIPHO-TCHETHYECKUE,
OMOXMMHMYECKHEe W  MaTeMaTH4YeCKHe METOAbl HW3YYEHHS  DBOJIOIUU.
I'omomornunbie reHsl. COBpeMEHHBIC METOBI IIOCTPOCHUS (PUIIOTCHETHUSCKUX
JIEPEBbHEB.

XPOMOCOMHBIE MyTaI[H U HBOJIIOIIHSI TEHOMOB.

OOmue 3akoHOMEpHOCTH (TipaBmiia) »Boonud. HeoOpaTUMOCTh 3BOIIOIUH.

A,Z[aHTI/IBHaH paauanus. HepaBHOMepHOCTL TCMIIOB 3BOJIOIIMHN

6.4

HayuHbple rumoTe3bl MPOUCXOXKACHUS KU3HU Ha 3emie. AOHOreHe3 H
naHcnepMus.  JloHaydHble  TNPEICTaBICHHA O  3apOXKJIEHUU  KU3HU
(xpeauoHu3M). ['UmoTe3a MOCTOSHHOTO CaMO3apOXACHUA >KM3HU U e
onpoepxkenue onsitamu  ®. Penu, JI. Cpnamnanuanu, JI.  Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHSI.

OcHoOBHBbIE 3Tanbl HEOPraHWYECKOM ABoonny. [lnanerapHas (reosornyeckas)
HBOJIONMS. XHUMHUYecKass HBOJIONMS. AOHMOTeHHBIM CHHTE3 OpraHHYeCKuX
BemectB 3 Heopranmdeckux. Omeir C. Musiepa u I'. FOpu. O6pazoBanue
oJIMMepoB U3 MoHoMepoB. KoauepBaTHas runore3a A.M. Onapuna, runoresa
nepBuyHOro OynboHa JIk. XosmeliHa, reHeTHueckas rumotesa I'. Mémnepa.
Pu6o3umsr (T. Yek) u rumore3a «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIETKH.

Uctopus 3emnu u meronsl €€ uzyueHus. Vckonaemple opraHMyecKie OCTATKU.
I'eoxponomnorust u e€ mMeropl. OTHOCUTENbHAs U a0COJIIOTHAS T€OXPOHOJIOTHSL.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, IEPUOJIBL, FTOXH.

Hauanbnbie 3Tanel oprannueckoi 3Boirouuu. [1osiBIeHre U 3BOTOLUS IEPBBIX

KJICTOK. :‘)BOJ'IIOI_II/IH MeTabonu3Ma. BoO3HMKHOBEHHE IICPBBIX 3KOCHCTCM.




CoBpeMeHHbIE MUKpOOHBIE OMOIUIEHKM KakK aHaJlol TMEpBbIX Ha 3emie
coobmiectB. CTpomMaTonuThl. [IpoKapHOTHI M 3yKapHOTHI.

ITpoucxoxxaeHne 3ykapuoT (CuMOMOreHe3). DBOIIOLMOHHOE MPOUCXOXKIECHUE
BUpYycOB. [IpomcxoxkneHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHuHe
OCHOBHBIX TPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl SBOJIONMU BBICIIUX pacTeHnil. OCHOBHBIE apoMop(do3bl
pacteHuid. Beixox pacteHuil Ha cymry. IlosiBieHue CIOpPOBBIX pPacCTEHHH U
3aBoeBaHne mMu cymu. CeMeHHbIe pacTeHHs. [IpoMcxokIeHue IBETKOBBIX
pacTeHuil.

OcCHOBHBIE 3Talbl HBOJIOLMHM KUBOTHOrO MHpa. OCHOBHbIE apoMOp(oO3bl
KHUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3ppIB —  MOSIBICHHUE
coBpeMeHHbIX THUNOB. llepBble XopnoBele kuBOTHbIE. JKuW3HB B BOJE.
DOBomoMsl  MO3BOHOYHBIX. [Ipoucxoknenue ampuOuil U penTUIU.
[IpoucxoxaeHne  MIEKONMTAOIUX M OTUL. [IpyHIMI — KIIFOUEBOTO
apomopdoza. OcBoeHrne OECHO3BOHOYHBIMH M I103BOHOYHBIMHU >KHBOTHBIMU
CyILH.

PasButne xu3HM Ha 3emyle IO 3paM M IEpUOJAM: apxeil, MpOoTEPO30H,
najgeo3oi, Me3030i, KaiHo30il. OOmas XapakTepucTUKa KJIMMara |
reoJ0rMueckux mnporeccos. IlosiBieHne u pacuBeT XapaKTEpPHBIX OpPraHU3MOB.
VYraeobpa3zoBaHue: €ro yclIOBHs U BIMSHUE HA Ta30BbIi cocTaB aTMochepsl.
MaccoBble BbIMHpaHHMsSI — 3KOJOTMYECKHE KpU3HChl mpouioro. Ilpuuunel u
CJIEJICTBUS MAacCOBBIX BEIMUpaHui. COBPEMEHHBIN YKOJIOTMUECKUN KPU3HC, €TO

0COOEHHOCTH

6.5

Paznenst w 3agaum aHTpomnosiornd. Metoabl aHTponojoruu. CTaHOBJIEHUE
MIPECTABJICHUI O MPOUCXOXKICHUH ueioBeka. COBpeMEHHbIE HAyUYHbIE TEOPHUHU.
CX0JICTBO YejlIoBEKa ¢ KMBOTHBIMHU. CHCTEMAaTHUECKOE ITOJIOKEHHE YeI0BEKA.
CBuzmeTenbcTBa  CXOJCTBA  YEIOBEKA C  JKUBOTHBIMH: CPaBHUTEIHHO-
Mopdonoruueckue, AMOPHOTIOTUYECKHE, bu3H0IOr0-0MOXUMHUYECKHE,
noseneH4Yeckre. OTaWuug 4YeloBeKa OT JKUBOTHBIX. lIpsiMoxoxaeHue wu
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3Ta U BTOPOMH
CHTHAJIbHOU CUCTEMBI.

JBwxkymme cwibl ((pakTopsl) aHTPOIOTEHE3a: OMOJOTHYECKHE, COIMATbHBIC.
CooTHolieHrne OMONIOTHYECKUX B COITMABHBIX ()aKTOPOB B aHTPOTIOTEHE3E.
OcCHOBHBIE CTaauU AHTPONOTEHEe3a. ABCTPAJONMHUTEKH — JBYHOTHE TMPEIAKU
monen. YenoBek yMenblid, IEpBble W3rOTOBIEHUA OpyAui Tpyna. Yesosek
MPSMOXOJSIIITUN M TIEPBBIA BBIXOJ JrOJeH 3a mipeaenbl Adpuku. YemoBek
reiaensoeprckuil — oOIMiA MpeIoK HeaHIePTAIbCKOrO YelloBeKa M YeJOBeKa
pazyMHoro. YenoBek HeaHIEPTaNbCKUNA KaK BUJI JIFOJIEH XOJOJHOTO KiIMMaTa.

UenoBek pa3yMHbIA COBPEMEHHOIO THIIA, JEHUCOBCKUU YEIIOBEK, OCBOCHHE




KOHTHHEHTOB 3a TpeieramMu AQpUKH.

DBOJIIOLUS COBPEMEHHOTO uenoBeka. EcTecTBeHHBIN OTOOp B MOMYJISALUAX
yenoBeka. MyTalmoHHbIi npouecc 1 noauMopdusM. [lomynsaunoHHble BOIHBI,
apeiip rTeHoB, wMurpamus H  «3PQPEKT OCHOBATENs» B  MOIYJALHUAX
COBPEMEHHOT0 YeJIOBEKa.

UYenoseueckue pacbl. llonstue o pace. bonpmme pacel: eBponeouaHas
(eBpasmiickasi), aBCTpalO-HErpoMJHas (PKBAaTOpHAlIbHAs), MOHIOJOUIAHAS
(a3marcko-aMepuKaHcKas). BpeMs M MmyTH pacceieHHs 4YeloBeKa IO IUIaHeTe.
EnuncrBo uenoBedeckux pac. HayuHas HECOCTOSTENBHOCTh —pacu3Ma.
ITprucnocoOaeHHOCTh YelloBeKa K Pa3HbIM YCJIOBUSM OKPY’KAIOLIEH Cpebl.
Bnusiane reorpaduueckoit cpenbl m apelia TEHOB Ha MOpQONOTHIO U

(I)I/I3I/IOJ'IOI"I/IIO YCJIO0BCKAa

DKOCHCTEMBI U MIPUCYIIIHE UM 3aKOHOMEPHOCTH

7.1

Paznens! u 3agaun sxonoruu. CBA3b 3KOJOTUH C IPYTUMH HayKaMHu.
Mertoapl skonoruu. IloneBbie HaOmOAEHHS. OKCHEPUMEHTHI B HKOJOTHH:
OpUPOAHbIE U JlabopaTopHble. MoJennpoBaHUe B 3KOJOTMH. MOHHMTOPUHT

OKpYKaOIIeH CPe/Ibl: TOKAIBHBIN, pETHOHABHBIN U TJI00aTBHBIN

7.2

Okonorndyeckue (akTopsl M 3aKOHOMEPHOCTH uX AeiicTBus. Kmaccuduxanms
HKOJIOTHUECKUX (PAKTOPOB: abOMOTHUYECKHE, OMOTHYECKHE, aHTPOIOTCHHBIE.
OOmue 3aKOHOMEPHOCTH JCWCTBUS JKOJOrmyeckux ¢akropos. IIpaBuio
munuMmyma (K. HInpenrens, 0. JIubux). TonepaHTHOCT. DBpUOHMOHTHBIE U
CTE€HOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue GakTopbl. CBeT Kak 3konoruyeckuii pakrop. JlefictBue pa3HbIX
YYaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHM3Mbl. OKOJOTHYECKUE TIpYIIIbI
pacTeHUil M >KMBOTHBIX IO OTHOLIEHHIO K cBeTy. CUTrHaibHas pojib CBETA.
doTonepruoan3m.

Temnepatypa Kkak »sKkosoruueckuil Qaxrtop. JlelicTBue Temmeparypbl Ha
opranu3msl. [ToHKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE
Y CTEHOTEPMHBIE OPIaHU3MBI.

BrnaxHocts kak skonormuyeckuid Qakrop. Ilpucmocobnenuss pacTteHuil K
HOJIepXKaHUI0 BOAHOro OanaHca. Knaccudukanuus pacTeHH O OTHOILIEHHIO K
Bojie. [Ipucnoco6iieHus )KUBOTHBIX K M3MEHEHHUIO BOJTHOTO PEKUMA.

Cpenpl OoOMTaHUS OPraHU3MOB: BOJHAs, HA3eMHO-BO3/YILIHAs, IOYBEHHasd,
rNyOMHHAs TMOAINOYBEHHAs, BHYyTpUOpraHu3MeHHas. OU3NKO-XUMUYECKUE
0ocoOeHHOCTH cpell o0uTaHusi opraHu3MoB. [IpucrnocobneHuss OpraHu3MoB K
’KHM3HU B PA3HbIX CpEax.

buonornueckue putmel. BremHue u BHyTpeHHHE pUTMBL. CyTOuHBIE U

IrOAUYHbIC PUTMBEI. HpI/ICHOCO6JICHHOCTB OpraHnu3MoB K CC30HHBIM U3MCHCHUAM




YCIIOBUM KU3HU.

Kuznennsie ¢popmbl oprann3MoB. [lonsTre 0 xu3HEeHHOU Qopme. Ku3HeHHbIE
(bopMBbl pacTeHHi: 1epeBbs, KyCTApHUKH, KYCTAPHUYKH, MHOTOJIETHUE TPaBBI,
omHoieTHUEe TpaBbl. JKu3HeHHble (OPMBI  KMBOTHBIX: THUIPOOUOHTHI,
reoOHOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HH.
buotnueckue Qaxtopsl. Buabl OMOTHUECKUX B3aMMOJCHCTBUIM: KOHKYpPEHIHS,
XMITHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koonepamus, MyTyalusM,
KOMMEHCJIU3M  (KBapTUPAHTCTBO,  HaxJieOHW4ecTBO). Herpoduueckue
B3aUMoOJIeHCTBUA  (TOmMYeckue, Qopuueckue, (adpudeckue). 3HaueHUE
OMOTHYECKMX B3aMMOJEHCTBMM JUIsl CYIIECTBOBAHHS OpPraHU3MOB B cpejne

obutanus. [IpHHINTT KOHKYPEHTHOTO UCKIIIOUCHHS

7.3

DKOJOTHYECKHE XapaKTEePUCTUKU Moy sauuu. [Tomymsius kak Ouoigorudeckast
cuctema. Ponp HeomHOpomHOCTH  cpenbl, (Qu3nyeckux OappepoB U
ocoOeHHOCTEeH OWoOJOrMM BHUIOB B (POPMUPOBAHHHM TPOCTPAHCTBEHHOM
CTPYKTYphl mnonyJaiuid. OCHOBHBIE TOKa3aTeNd MOMYJSLNN: YUCIECHHOCTbD,
IJIOTHOCTh, BO3PACTHAS U TOJIOBasi CTPYKTYpa, POKIAEMOCTh, MIPUPOCT, TEMIT
pocTa, CMEpTHOCTh, MUTPALIUS.

Dkosornueckasi CTpykrypa momymisaiuu. OIeHKa YUCICHHOCTH MOMYJISIHH.
JluHaMuKa Oy IALMK U €€ peryssiiusa. buoTuueckuil moTeHuan MomyJIsuHy.
MogaenupoBaHue JIWHAMUKH monyiasiuud. KpuBble pocTa YHCIEHHOCTH
nonyJysauuu. Kpusbie BelkUBaHUS. Perysiius 4ucI€eHHOCTH MOIMYJISIUNA: POJib
(aKTOpOB, 3aBUCAIIMX M HE 3aBUCANIMX OT IUIOTHOCTH. ODKOJIOTHYCCKHE
cTpateruu BUJoB (r- u K-ctparerun).

[TonsiTe 00 5skonmormyeckoil Huiie BuAa. MectooOutanue. MHoromepHas
MoJenb dKonorudeckor Humm Jx.M. Xarunncona. Pa3zmepsl 3KOI0THYECKOM
Huuy. [loTeHnpanbHas ¥ peaaTu30BaHHAS] HUIIIN.

Bun kak cucrema nomynsauuii. Apeanbl BUIAOB. BUIBI M WX >KU3HECHHbBIC
CTpaTerud. 3aKOHOMEPHOCTH  TIOBEJAEHUS M  MUTpalil  >KUBOTHBIX.

buonorundyeckue HHBa3UU YYXKCPOAHBIX BUIOB

7.4

CoobmectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizm Mexmy
opraHu3MamMu B OHOIIEHO3e. DKocHcTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnun). OyHKIIMOHANBHBIE OJIOKHM OPTraHW3MOB B SKOCHCTEME: MPOIYIIECHTHI,
KOHCYMEHTBHI, peaylueHTsl. Tpodudeckne ypoBHU. Tpodudeckne menu u CeTH.
AbGuotnueckue 610ku dkocucTeM. [1ouBbl U uibl B skocuctemax. Kpyrosopor
BCIICCTB U IMOTOK DHCPIUH B OKOCHUCTCME.

OcHOBHBIE MTOKa3aTeIN YKOCUCTEMBI. bruomacca U mpoayKIus. DKOJIOTHIECKHEe
MAPaMUIbI YUCE, ONOMACCHI U SHEPTHH.

HanpaBieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKreccuu. [lepBuUHbIC U

BTOPUYHBIC CYKHCCCMHU U HX IPHYUHBI. AHTpOHOFeHHBIe BO3JCUCTBHUS Ha




cykueccun. KnmmakcHoe cooOmiectBo.  buopasHooOpasme U moigHOTa
KpPYrOBOPOTa BEIIECTB — OCHOBA YCTONYMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCHUCTEMBI. AHTPOINOI€HHBIE KOCUCTEMBI. ATPO3KOCHUCTEMA.
ArponieHo3.  Pasnmuuuss  Mexay ~— aHTpONOTEHHBIMU W HPHUPOJHBIMHU
HKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTBI ypOoskocucteM. ['opoackas
dnopa u dayna. CuHaHTpomM3ammsi TOPOJCKON (ayHbl. buomornyeckoe u
XO03sIIICTBEHHOE 3HAUYEHHE arpodKOCUCTEM U ypOodKkocucTeM. 3aKOHOMEPHOCTH
(hopMHUpPOBaHMSI OCHOBHBIX B3aUMOJICHCTBUN OPTaHU3MOB B IKOCUCTEMAX.
HepeHOC SHECPTUn )41 BCIIIECCTB MCKIAY CMCXKHbBIMHU 3KOCUCTEMAMMU.
YCTOWYHMBOCT,  OPraHU3MOB, TOMYJSIUA W DKOCUCTEM B  YCIOBHUSX

€CTECTBEHHBIX U AHTPONOT€HHBIX BO3AEHCTBUI

7.5

buochepa — oOmemnanerapHas 000j04Yka 3eMiid, TAe CYMECTBYET WU
cyliectBoBana Jku3Hb. Yuenue B.M. Bepnanckoro o OGumocdepe. OOnactu
o6uocdepsl u e€ cocras. JKuBoe BemiecTBo Onocdepbl U ero GyHKIUH.
3aKkoHOMEpHOCTH cymiecTBoBaHus Ouochepsl. OcobenHocTH Onochepsl Kak
rno0anbHOM  dKOcHMCTeMBl.  Jl[MHamMmyeckoe paBHOBecMe B Oumocdepe.
KpyroBopotsl BemecTB W OHOreOXMMHUYECKHE ITUKIBI (yriepoaa, a3oTa).
PutmuyHOCTS siBIeHMIT B OHnochepe.

3onanbHOCTh Onochepsl. [lonsarue o Guome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOWHBIE Jieca, CMELIaHHble M IIUPOKOJIUCTBEHHBIEC Jieca, CTENH, CaBaHHBI,
MYCTHIHH, TPOIIMYECKHE Jieca, BBICOKOTOphbs. KimMmar, pacTHTeNbHBIN WU
’KUBOTHBIH MUP OMOMOB CYIIIH.

CtpykTypa u QyHKIHS KUBBIX CHCTEM, OIIEHKA X PECypCHOTO MOTEHIMANA U

onocdepHbIX QyHKITHIA

7.6

OKOJIOrM4ecKre KpU3HChl M HX TMpUYMHBL. Bo3xpelicTBue denoBeka Ha
ouocdepy. 3arpsisHeHue BO3AyIIHOW cpenbl. OxpaHa BO3Ayxa. 3arps3HEHHE
BOJHOUM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. Oxpana
MTOYBEHHBIX pecypcoB. I3MeHeHne Kiaumara.

AHTpPOIIOT€HHOE BO3/ACHCTBUE HAa PACTUTENBHBIM M >KUBOTHBIA Mup. OxpaHa
PacTUTENBHOTO M KMBOTHOTO MHUpa. OCHOBHBIE MPUHIUIIBI OXPaHbl MPUPOJIBI.
Kpacupie kaurn. OcobOo oxpansembie mnpuponanbie Tepputopuu (OOIIT).
borannueckue caapl ¥ 300J10rMUYECKHUE APKU.

OCHOBHBIE TPUHLHUIIBI YCTOMYMBOIO pa3BUTHUS YEIOBEYECTBA M IMPHUPOIBI.
PamonanibHOe  MPUPONOMONB30BaHUE M COXpaHEHHE OHOJOTHYECKOTO

paszHooOpasus 3emiu




YUEBHO-METOJNYECKOE OBECIIEUEHUE

OBPA30OBATEJIBHOI'O ITPOLNECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IJ151 YYEHUKA

1.  VYueOuuk: buonorus 10 knacc (yriiyOn€HHbIN ypoBeHb) ABTOpPbI: TepemMoB
A.B., IlerpocoBa P.A.«Muemo3una», 2023-2024r.

2.  YueOnuk: buonorus 11 knacc (yrimy0n€HHbINA ypoBeHb) ABTOPHI: TepeMoB
A.B., IlerpocoBa P.A.«Muemo3uHa»,2024r.

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

1. Meronnyeckoe nocobue I[laceunuk B.B. 10-11 knaccs! YriayOnénusiii
ypoBeHb. MockBa «JIunus xusum», 2024r.

2.  buonorus. CoopHuk 3a1ay u ynpaxxkaenui. 10-11 knacc. YriyOneHHbII
ypoBeHnb. ABTophl: JlembsinkoB E. H., Cob6oneB A. H. Mockga
«IIpocsemenue», 2025r



3.  «lloypounsie pazpabotku. 10—11 kiaccel. ba3oBbIi/yrmyOnEHHBIN YPOBEHBY.
Astopsl: B. B. Ilaceunuk, 1. H. I[Tonomapésa, /1. K. bensieB. MockBa
«IIpocBemenue» 2024r.

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET
1. Enunoe conepxkanue o61iero oopasoBanus. MeToauueckue MaTepuallbl.

(https://content.edsoo.ru /)

2. HHOC Mos mixona (https:/myschool.edu.ru /).
3. bubmmoteka L{OK ( https://monypoxu.pdy/).

OLEHOYHBIE MATEPHAJIbBI

HNrorosasi kKoHTpoJIbHAs padoTa no 6uosiornu 10 kinacce (yriyoJaeHHbIH
YPOBEHb)

Llenb paboThl: TIPOBEpPKA YPOBHS YCBOEHUs yueOHOTO MaTepraiia Ha OCHOBaHUM
obOpa3oBaTeTbHOr0 MUHUMYyMa CO/lep>KaHus 00pa30BaHus U TPeOOBAHMM K YPOBHIO
TIO/ITOTOBKHU.

Pabora cocrout u3 10 3amanuii: 1-2— 3arcaTh COOTBETCTBYIOILIee UHCIO0, 3- C
BbIOOPOM /IBYX OTBETOB M3 MATH, 4,5-3aZlaHKe Ha YCTaHOBJ/IEHE COOTBETCTBUS, 6,
7 — yCcTaHOBJIEHUe M0C/eloBaTe/IbHOCTH, 8-10 - 3a/iaHus C pa3BePHYTHIM OTBETOM.
OrieHrBaHHe pabOThI: BOIPOCHI 1-2 -1 6asm, 3-8 - 2 6asisia MOMHBIN MPaBUIBHBINA
OTBeT, 3a NIPaBWILHLIM OTBET C O/IHOM oImMOKoi — 1 6asut, 3a HeBepHbIH OTBeT (WTH
ero orcytctBue) — 0 6annoB, 9-10 - 3 6ansa (1 6ann 3a OTBET Ha KaXKZbIi BOTIPOC).


https://xn--h1aafgkbnx.xn--p1ai/
https://myschool.edu.ru/
https://content.edsoo.ru/

MaxkcuManibHOe KouuyecTBo 0asios 20.

«5» - 16 — 20 6an1oB

«4» - 13 — 15 ba/ioB

«3» -9 — 12 6anioB

«2» - MeHee 9 Oas/IoB

1.Kako# mpo1eHT HyKIeoTua0B ¢ HuTo3uHOM conepxut JHK, ecin mons eé

aJICHUHOBBIX HYKJI€OoTHA0B cocTaBisieT 10% ot obero uncna. B oTBeT 3anuiure
TOJILKO COOTBETCTBYIOIIIEE YHCIIO.

2. TTo u300pak€HHOM HA PUCYHKE POJIOCIOBHOM OMPEIEIUTE BEPOATHOCTh B
MPOLIEHTaX pOXACHUS peOEHKa MPU MOJHOM JOMHUHUPOBAHUU C TPU3HAKOM,
0003HaYEHHBIM YE€PHBIM LIBETOM y poauTeneit 1 u 2. OTBeT 3anuiiuTe B BUIE

VeoaosHEIe ol iHAYEHTH

() — ACHIIITHA

1

O 2 I:I — MYEUYLH
eom U[°
. . — NpoABTenne

yuciia. HMECTETVEMOTD MPITIHAKA

Opak

JAeTH 0JHOTO Opaka

3. Bce npuBefiéHHbIE HI)Ke MPU3HAKU, KPOME [IBYX, MOXXHO HCII0/Ib30BaTh B
KauecTBe TIpUMepa XPOMOCOMHBIX mepecTpoek. OmpejenuTe [Ba TMpHU3HAaKa,
«BBITIAZIAIOIMX» U3 0OIIero CruMcKa, U 3aluIlnTe B OTBET LUPPHI, 110/ KOTOPHIMHU
OHU yKa3aHbl:

1) IToBopoT yuyacTka Xxpomocombl Ha 180 rpaZlyCOB OTHOCUTCSI K MyTaLUsIM

2) 3ameHa OJJHOTO HYK/IeoTH/ja Ha Apyrou B cTpykrype JHK

3) KonvpoBaHue yyacTKa XpOMOCOMBI

4) YTpara yyacTKa XpOMOCOMBI

5) MI3MeHeHHe KOJIMUeCTBa XpOMOCOM, KOTOpOe KpaTHO TaryiouiHOMY Habopy

4. YcTaHOBUTE COOTBETCTBHE MEX/y TpPU3HAKaMU U BUJAMU raMeTOreHesa,
J/151 KOTOPBIX 3TH TIPU3HAKW XapaKTepPHBI.

BUJIbI
HPHSHAKH TAMETOIEHE3A
A) 00pa3zyrorcs SIMIEKIeTKH 1) oBorenes
B) co3peBatoT ueThipe MOJIHOLIEHHBIX TaMEThI 2)
B) 00pa3yroTcs Tpu HalpaBUTEIbHBIX TENbIA CIIEPMATOT€HES

I') rameTsl copiepkaT HEOOIBIIOE KOTUYECTBO IUTOIIa3Mbl
J1) rameThI copiepkaT O0JBIIOE KOTUYECTBO MUTATEIbHBIX
BEIIIECTB



E) rameTsl y MieKONUTAIOUX MOTYT coAepKaTh X Wik Y
XPOMOCOMBI

3anuinuTe B OTBET I_[I/I(I)pbl, pacCIojIo KB HUX B IHOPAAKEC, COOTBETCTBYIOUICM

OykBam
3. YCTaHOBUTE COOTBETCTBHE MKy XapaKTePUCTUKaMU U BUaMHU

W3MEeHUMBOCTU: K KaXKJOM TIO3WI[MH, JAHHOW B TI€EPBOM CTOJIOIe, mojbepute
COOTBETCTBYIOLIYIO MO3UIIUIO U3 BTOPOTO CTO/I01IA.

BU/IbI
XAPAKTEPUCTHUKA 3MEHYMBOCTHU
A) U3MEHEeHHsI He HAaCIeayI0TCs 1) reHoTHNIMUECKas
b) usmenenust o0ycinoBieHbl akTopaMu 2) enoTunUuecKas

OKPYXaroIIEn Cpeibl

B) mpoucxoaut u3meHeHne TEHETHIECKOTO
MaTepuana

') u3MEHEHUS MOTYT HaCJIeIOBATHCS

J1) 6pIBacT KOMOMHATUBHON ¥ MyTaIlMOHHOM

3anummTe B OTBET HU(PHI, PACHOJIOKHB MX B TOPSAIKE, COOTBETCTBYIOIIEM
OykBam

6. YcraHOBUTE MPaBWIBHYIO T0C/I€A0BaTeIbHOCTh Peakl|ii SHepreTUYecKoro
oOMeHa BellleCcTB. 3aluIilIuTe B TaO/IULly COOTBETCTBYIOLIYIO MOC/e/I0BaTebHOCTh

Ludp.

1) OkucieHre NTMPOBUHOTIPAJHOW KUC/IOTBI.

2) lonaganue IIBK B MuTOXOHApUM.

3) Obpa3oBaHue JBYX MOJIEKY/T TMPOBUHOTPA[HOW KUCJIOTHI.
4) PacieryieHue Kpaxmasa Jj0 [ITFOKO3BI.

5) Cunre3 36 mosiekyn ATO.

4. YcTaHOBUTE TIPaBUWIBHYIO T0C/I€[0BAaTeIbHOCTD PeaKI[|i, IPOUCXOSIINX B
npoijecce 6OuocuHTe3a OenkoB. 3anuiuTe B TabAMIy COOTBETCTBYIOLIYHO

rocieiloBaTeIbHOCTb LAMP.

1) packpyuuBaHue MoJiekysibl JTHK

2) o6veauHenve ”PHK c prbocomoii

3) npucoeauHeHue nepeou TPHK c ornpeieieHHOM aMUHOKUCIOTOU
4) Beixoa UPHK B 1juToriasmy

5) rocTerneHHOe HapalMBaHUe TTOIUNEeNTHUAHOM 1eTr

6) cunte3 UPHK Ha ogHou u3 nenen JIHK



8. ¥V npanpabalymiky 1OHOIIN 110 MAaTEPUHCKOMN JTMHUN OBLIT CHIH-TeMO(MUIUK H
noub. FOnoma 310poB. EcTh n onmacenust, 9To y feTei 3TOro FOHOIIN MOYKET OBITh
6o 370 3ab0eBanue, 1100 OHU OYAYT HOCUTEISIMH JaHHOTO Mpu3Haka? B
KaKOM CITy9ae 3TH OTACEHUS MOTYT OBITh?

9. HaiiguTe Tpu OLIMOKY B TIPUBEIEHHOM TeKCTe «/lesieHue KIeTKu». YKaKuTe
HOMepa TIpe//IOKeHW, B KOTODPBIX Cjle/laHbl OILIWOKH, WCrpaBbTe ux. [aiiTe
MPaBUWIbHYIO (DOPMYJIUPOBKY.

(1)Bo Bpemsi uHTepdasbl B >KMBOTHOM KjeTKe CHUHTe3upyeTcs Oenkuy,
peruiuupytotest mMosiekynsl [JHK. (2)B mpodasze muto3a B ’KMBOTHOM KIIETKE
XPOMOCOMBI CMUPAIU3YIOTCS, YTOILAIOTCH, (POPMUPYETCS BEPETEHO [e/iIeHHs; B
MeTada3ze MMUTO3a XPOMOCOMbI BbICTPAaMBAlOTCS MO 3KBATOPY K/aeTkU. (3)B aHadaze
MHTO3a MPOMCXOJUT PacX0OXKJeHre rOMOJIOTUYHBIX XPOMOCOM K TOJTFOCaM KJIeTKH.
(4)B aToi1 (ha3e MuTO3a K/IeTKa UMeeT AUTIIONAHBIA Habop xpomocom — 2n. (5)B
Tenodase MHTO3a XPOMOCOMBI JleCriMpannu3yrTcs, Y AJIAHSIFOTCS,
BOCCTAHAB/IMBAIOTCSA SAJPBIIIKO, sifepHas 00omouka. (6)BH0/OrHYecKuii CMBICT
MHTO3a — 00Opa3oBaHUe /IBYX J0UepHUX K/IeTOK, UJJeHTUUHBIX MaTepUHCKOM. (7)B
X0/le MUTO3a y >KUBOTHBIX U pacTeHUi 00pa3yroTCs KIeTKU Tesa, a Y paCTeHU —
TaK’Ke CITOpBI.

10. B 6pak BcTynmaroT rojiyooriasas >KeHIIUHA-TIpaBIlia, OTel] KOTOPO ObLI
JIEBUIOM, U Kaperyia3blii My KYMHA-TIPaBIla, MaTh KOTOPOTO ObLjIa roxyooria3zon
neBuoi. CoctaBbTe cXeMy peleHus 3aaauu. OnpenenuTe rTeHOTUIbl pOJAUTENEH,
BO3MOYKHBIE T€HOTHUIBI U (DEHOTUTIBI IeTel B 3ToM Opake. KakoBa BeposiTHOCTD
POKJIEHUS Kaperia3oro peoénka-neBiy B 3ToM Opake? ['eHbl 000MX MpU3HAKOB HE
cuemieHsl. ['onyOble T1a3a U JIEBOPYKOCTh - Ay TOCOMHBIE PELIECCUBHBIE TPU3HAKHY.
Kakoii 3aK0H HacIeCTBEHHOCTH NPOSBIISIETCS B TAHHOM cliy4ae?

I'onoBasi koHTpOJILHAsSE padoTa mo OuoJsioruu 11 kiaacce (yriry0aeHHbIH
YPOBEHb)
1. PaccMoTtpute npemsioxKeHHy0 CXEMY HAIMPABICHUN 3BOJIFOLMU. 3alUIIUTE B
OTBETE€ MPOMYLIEHHBI TEPMUH, OOO3HAUEHHBIH HA CXEME€ BONPOCUTEIBHBIM
3HAKOM.

Apomopdos |

Buonornueckuii

nporpecc ? |
Hanpasnenns

RO % O6mas aereHepanus
Buonoruueckuii

perpecc




2. PaccMoTpute mpensiokeHHYyI0 CXeMy KilacCU(pUKAIMU HKOJIOTHYECKUX
(dakTopoB. 3anmuIIMTe B OTBETE MPOIYIICHHBIA TEPMUH, 0003HAYCHHBIM HA CXEMe
BOIIPOCHUTEITBHBIM 3HAKOM.

Bruotnyeckne l Knumar |

| MakTopbl cpegb ? NaHvgwadgr I

AHTPOMNOreHHbIe I Cocras sogbl UNK HOLIBbII

3. Paccmorpute Ttabnuiyy «buonorus kak Hayka». 3aluIIUTe B OTBETE
MPOIYIICHHBIA TEPMUH, 0003HAYEHHBIN B TAOJIUIIE BOMPOCUTEIHHBIM 3HAKOM.

Pazngen

OO0bexT n3yvyenust
OnoJioruu

B3aumoeiicTBue opraHu3MoB B OMOTe0IeH03e

[uTonoru

a Crpoenue u PyHKIIMOHUPOBAHUE KIIETOK

4. YCcTaHOBHUTE MOCIIEIOBATEIHLHOCTD PACIIOIOKEHUS TAKCOHOMUYECKUX Ha3BaHUM,
HAaYMHAs C HANMEHBIIIETO.

1) denbpuHoBBIC

2) MuiekonuTaroiue

3) 3ybaThie KUTHI

4) Kutoobpa3Hsbie

5) XopaoBeie

6) Henspun—06enobouka

5. YcTaHoBUTE NOCIIENOBATENBHOCTh PACIIONIOKEHUS TAKCOHOMUYECKUX Ha3BaHMUI,
HayWHasi C HAUMEHBIIIETO.

1) Pactenus

2) KunapucoBbie

3) XBoliHbIE

4) CexBoiis

5) lN'onocemeHnHbie

6) CexBoiisl BeUHO3eIE¢Has
6. Ilpounraiite TekcT. BoiOepure Tpu npemsioKeHusi, B KOTOPBIX JaHbl ONMHUCAHUS
MJIA0AIaNTAlUN B SBOJIFOLIUY PACTEHUM.

(1) HexoTopble 53BOJIIONMOHHBIE W3MEHEHUSI MPUBOMASIT K TOSBICHUIO HOBBIX
OTJIEJIOB M KJaccoB pacTeHuid. (2) dpyrue ke u3MEeHEeHUs He CTOJIb 3HAYUTEIbHBI U
MPUBOJST K MOSBICHUIO YAaCTHBIX MPUCTIOCOOICHHM K ycinoBusiM cpenbl. (3) Tak, B
OTIPENICIEHHBIA MOMEHT 9BOJIIOIIMM HA3€MHBIX PACTeHUH cPOopMUpOBaAIACH
MPOBOJIAIIAS CHUCTEMa U MOABWINCH KOpHU. (4) Tlozke MOSIBUIOCH OINBUICHHE H
CHEUUAIU3UPOBAHHBIE OpraHbl pa3MHOXKEHUS — I1BeTKU. (5) PasnuuHble



MOP(OJTOTUYECKNE U3MEHEHUS IIBETKOB MO3BOIIIIN aJaNTUPOBATHCS K OMBUICHUIO
BETPOM WJIM HAceKOMbIMU. (6) BupousMeHeHUs IMJI0J0B TakkKe CHOCOOCTBOBAIU
0oJiee MIMPOKOMY PACIPOCTPAHEHUIO IBETKOBBIX PACTECHUH.

7. YKaxuTe NpU3HAKHU, XapaKTEPU3YIOIIHUE IBIKYIIYI0 (OpPMY €CTECTBEHHOIO
orbopa.

1) Ona cnocoOCTBYET MOSBICHUIO HOBOTO BU/IA.

2) OHa nposIBISETCS B MEHSIOIIUXCS YCIOBUSIX CPEJIbI.

3) CoBeplieHCTBYETCS MPUCTIOCOOIEHHOCTh 0COOEH K UCXOIHOM cpeie.

4) BriOpakoBbIBaIOTCS 0COOU C OTKJIOHEHHEM OT HOPMBI.

5) Bo3pacTtaeT 4McieHHOCTh 0C00€i CO CpeTHUM 3HAUCHHEM MpU3HAKA.

6) CoxpaHSIOTCS 0COOM C HOBBIMU ITPHU3HAKAMM.

8. Kakue yTBepxkienust oTHOCAT K Teopun U. JlapBuna?

1) BHyTpu Buga pacxoxaeHue Npru3HaKoB MPUBOIUT K BUI000Pa30BaAHUIO.

2) Bua HEOOHOPOAEH U MPEACTABIEH MHOKECTBOM MOMYJISLUMI.

3) EcTecTBeHHbII1 0TOOp — HaIpaBisoMUl (HaKTOp IBOJIIOLUH.

4) Ilpu co3maHuuM COPTOB M TMOPOJ HANPABIAIOMIMUM (PAKTOPOM  CIY>KHUT
HCKYCCTBEHHBIH OTOOD.

5) BHyTpeHHee cTpeMJIEHUE K COBEPIIEHCTBY — (DAKTOP IBOJIIOIUU.

6) Ionynsiuust — 3TO €MHMIIA FBOJIIOLHH.

9. VYcraHOBUTE COOTBETCTBUE MEKIY NPUMEPOM M THUIIOM JOKA3aTEIbCTB
ABOJIFOLIUH, K KOTOPOMY 3TOT IIPUMEP OTHOCHT.

TUIIT
HPUMEP JNOKA3ATEJIBCTB
A) uckonaemsble nepexoiHbIe GOPMbI 1) majeoHTONOrHYeCKre
b) roMonoru4yHbie opraHsbl 2) cpaBHUTEIBHO-
B) pynumentst aHATOMUYECKHUE

I') enuHbIi JIaH CTPOEHUS OPraHOB
J1) okameHenocTu
E) aTtaBu3mMbI

10. VYcraHoBUTE COOTBETCTBHE MCKAY VYPOBHAMH OpraHu3aliid XHU3HH H
ABJICHUAMH, ITPOUCXOAAININMMHA HAa OTUX YPOBHAX.

SIBJIEHUE YPOBEHb OPTAHU3 AN
A) BHyTpUBHI0Bast 00pb0a 3a CylIECTBOBAHUE 1) nonmynsAMOHHO-BUAOBOM
b) mexxBu0Bas 60prba 3a CyIiecCTBOBaHUE 2) OUOIIEHOTUYECKU I

B) xumauuectBo

I') Murpanuu B moMcKax MAIIA
J1) 3a60Ta 0 MOTOMCTBE

E) notok sneprun



11. YcraHoBuTe COOTBETCTBHE MEXAY IpPUMEpPAaMU W BHJIAMH €CTECTBEHHOIO
orOopa: K KaXIOW NO3MUMH, JAHHOM B IMEpBOM cToiOLEe, Moadepure
COOTBETCTBYIOILYIO MIO3UILIMIO U3 BTOPOTO CTOJIONA.

BUJIbI
[MPUMEPHI ECTECTBEHHOI'O
OTBOPA
A) CylIECTBOBAHUE PAHHEUBETYILETO U MO3AHE-I[BETYIETO
TIOJIBUJIOB TTOTPEMKa
b) cnabGoe BepkHMBaHME Yepernax ¢ TOHKUM M U3JIUIITHE TOJICTHIM
TaHIUPEM
B) yBennuenue yncia TEMHBIX 0a00UYeK B pailoHax ¢ CHIIBHBIM 1) JIBHKYILMIH
3arps3HEHUEM BO3TyXa 2) cTabuIU3upy oI
I') mocrenenHas peaykius mEPCTHOrO MOKPOBA y THOJICHEH 3) pa3pbiBaronui
J1) ruGenb siUil MTUILL CO CIIMIIKOM TOHKOM M CJIIMIIIKOM TOJICTOM
CKOPJIYyTIOH
E) nosBiieHne BUI0B BHIOPKOB C pa3inuHON (HOpMOH KITtOBa Ha
OCTpOBax

12. VYcraHoBUTE€ COOTBETCTBHE MEXKIY XapaKTepPUCTHKaMH U CcIoco0amu
BUJI000pa30BaHMs: K KaXXJIOW MO3WIIUM, JAHHOW B MEPBOM CTOJOIE, MOAOEpUTE
COOTBETCTBYIOIIYIO MO3UIIUIO U3 BTOPOT'O CTOJIOIIA.

XAPAKTEPUCTHUKA CIIOCOb
A. pazgeneHue apeana UCXOJHOIO BHJIa HENPEOAOJUMBIMUA 1. 9KOJIOrMYECKU
nperpagamu 2. reorpaguyeckoe

b. paznuunble NuileBbie CeIUaIu3auy B MOMYJISIUIX
HCXOJIHOTO BUJA

B. ocBoeHme nonyAUsAMUA HOBBIX TEPPUTOPUIA

I'. craGunbHOCTD U HEPa3PHIBHOCTH UCXOAHOIO apeania
J1. pa3nu4Hble CPOKU PA3MHOMKEHHUS B TTOMYJISIUAX
MCXOJIHOTO BUJA

13. YcraHoBUTE COOTBETCTBHE MCXKY OpraHaMu >XUBOTHBIX M 3BOJIIOIIMOHHBIMHU
mponecccaMu, B pC3yJIbTaTC KOTOPBIX OHU C(bOpMPIpOBaJII/ICB: K Ka}I(,HOﬁ ITO3UIIHNHN U3
JICBOI'O CTOJI6Ha HOII6€pI/IT€ COOTBCTCTBYIOIIIYIO ITO3UIIUIO U3 IIPABOI'0 CTOJI6Ha.

SBOJIIOLIMOHHBIN
OPI"'AHBI X)KNBOTHbIX TTPOLIECC
A) KOHEYHOCTH MEJIBEJIKH U Ky3HEUHKa 1) nuBeprenuus
b) kpbuibst nTuiibl U1 6a00UKH 2) KOHBEpreHus

B) xoHEUHOCTH KpOKOAWIIA U JICTYYEH MBIIIN
') mactel nenbpuHA U KPBUTBSA-JIACTHI MMHTBUHA
J1) rma3za ocbMUHOTA U KOIIKU



14. VYcraHoBUTE COOTBETCTBHE MEXIy TpPUMEpaMH H  CPaBHHUTEIHHO-
aHATOMHYECKUMU JOKA3aTEeIbCTBAMH JBOJIIOIMH: K KaXJIOW MO3UINH, JAHHOW B
MIEPBOM CTOJI01IE, MOI0EPUTE COOTBETCTBYIONIYIO MO3UIIMIO U3 BTOPOTO CTOJIONA.

JOKA3ATEJIBCTBA
[TPUMEPBI SBOJIOLIH
A) KpbUIbS ITUILL U KPBUIbSI CTPEKO3 1) ananornynsie
B) mumnbl po3bl U UTOJKH KaKTyca OpTraHbl
B) mynaneiia ocbMHUHOTA U TUAPHI 2) rOMOJIOTUYHBIE
I') nacThbl kMTa ¥ HOTH JIOIIA/IA OpraHbl

J1) ycuk ropoxa v JUCT pOMalIKu

15. B arposkocucteme KapToQenbHOT0 MOJs, B OTJIMYNE OT 3KOCUCTEMBI JIyra,
1) OTCYTCTBYIOT KOHCYMEHTBI
2) BBICOKasl YUCIEHHOCTb MPOTYLEHTOB OJTHOTO BHUA
3) HE3aMKHYTBI KPyrOBOPOT BEILIECTB
4) npeobnaaaroT pacTUTEIbHOSIHBIC HACEKOMBIE
5) OTCYTCTBYIOT PELYyLEHTHI
6) HapyIIeHa CaMOPET YIS

16. BeiGepute Tpu BEpHBIX OTBETA M3 IIECTH U 3aMUIIUTE B TAOIUIYy UUDPHI, O]
KOTOpPBIMHU OHM yKa3aHbl. Kakue aHTpornoreHHbIe (PakToOpbl OKa3bIBAIOT BIMSIHUE HA
YUCJICHHOCTh TOMYJISIIMY JaH/IbIIIa MaiiCKOTO B JIECHOM coo01ecTBe?

1) BeIpyOKa iepeBLEB

2) yBEeJIIMYECHHUE 3aT€HEHHOCTH

3) HEOCTATOK BJIaru B JICTHUH MEPUO/T

4) cOop AMKOPACTYIIUX PACTCHUM

5) Hu3Kas Temneparypa Bo3ayxa 3UMOU

6) BBITANTHIBAHUE MTOYBbI

17. OkucnuTenbHO-BOCCTAHOBUTENbHAS (PYHKIIMS >KMBOTO BellecTBa B Ouocdepe
MIPOSIBIISICTCS B

1) BbIACIIEHUH KUCJIOPO/JIa B IIpoliecce POTOCUHTE3a

2) 00pa3oBaHUM YIJIEKUCIIOTO ra3a U BOJBI U3 TIIIOKO3BI B MPOIIECCE bIXaHUS

3) obpazoBanuu oTiIOXKeHUH hochopa Ha THE BOAOEMA

4) BOCCTaHOBJICHUH YTJIEKUCIIOTO ra3a JIo TII0KO03bI B Mpoliecce GOTOCUHTE3a

5) mpeBpallleHuu CepoBOIOPOIa B KPUCTAIUIUUYECKYIO cepy OaKTepUsIMHU

6) BBIICIICHUH a30Ta JCHUTPUPUITUPYIOMUMHA OaKTEPUSIMH

18. Beibepute Tpu BEPHBIX OTBETA U3 IIECTH.

B skocucreme Taiiru TpeTuid TpOPUUECKUi YpOBEHb 3aHUMAIOT
1. 3epHOsAIHBIE NTULIBI
2. pocomaxa



3. cocHa KeapoBast
4. ropHOCTait

5. co6onb

6. kabapra

19. Beibepute Tpy BEpHBIX OTBETA U3 ILIECTH.
Kakne w3 mnpuBeACHHBIX HIDKE TIap OpPraHW3MOB MOTYT BCTyHaTh B
CUMOMOTUYECKHE OTHOIICHHUS?

1) 60%Bbsi KOPOBKA U KYKEJIUIla

2) NIIEHUIAa ¥ COPHOE PACTEHUE MbIPEN MOI3yunid

3) NEeHUIIUIUT U MOJIOYHOKHUCIIbIE OaKTepUuu

4) Macin€HOK U cOCHa

5) psibuna u IPO3A-pAOMHHUK

6) MypaBeil u Tiis

20. Ha koxxe M mepbsX NTHULl OOUTAET MHOXXECTBO BHUJOB MHUKPOCKOIMUYECKUX
KJIeIed. AHaIU3 COAEPKUMOIO KHIIEYHMKA TAaKUX KJIEHIEH IMOKa3all, YTO 4acThb
BUJIOB yHoTpeOJIsuia B MHUILY MAcio, BbIAEISEMOE KOIMYMKOBOM *kene30il ntul. B
KHUILIEYHUKE KIIEIEeH APYruX BHUJIOB ObLIM OOHApY’>KEHbI CHOpPbI U TU(bBI TPUOOB,
MAaTOT€HHBIX I NTUL. AHAINW3 TPEThEN IPYNIIbI KJIEHIEN MOATBEPAUI UX NTUTAHHUE
CIIYUIUBAIOIIUMCS SMUAECPMUCOM, TUMGPON U MEKKIETOYHON >KUAKOCTHIO MTHII.
HazoBute (opmbl B3aMMOOTHONICHHM MEXIy MNTUIIAMU U TpeMs Ha3BaHHBIMU
rpynnamu kienieit. OTBeT 000CHYMHTE.
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