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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 KVIACC

Conepxanue mpoOrpamMebl, BBIAEIECHHOE KYpPCUBOM, HE BXOAUT B MPOBEPKY
rocyJapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HaykKa

CoBpeMeHHas OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3Butus
Oouosiornu.  buonornueckue HaykKd W U3yyaeMble UMM TIPOOJIEMBI.
OyHIaMEHTaIbHbIE, TMPUKIAJHBIE KW TMOUCKOBBIE HAy4YHBIC WCCIECIOBAaHHUS B
Ouooruu.

3HadeHre OMOJOTUU B (DOPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [lpodeccun, cBszaHHble ¢ Ouosiorueld. 3HaueHHEe OMOJIOTHUU B
MMPAKTUYECKOM JEATEIIBHOCTA 4YEJOBEKAa: MEIULHMHE, CEIbCKOM XO34MCTBE,
MIPOMBILIJIEHHOCTH, OXPaHE PUPOJIBI.

JdeMoHCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
VY. TI'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. I1aBnos, 1. 1. Meunnkos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ixx. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuupel u cxembl: «CBsi3b OMOJOTMM C APYTMMH Haykammy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBbie cucTeMbl U MX U3Y4YeHHUE

JKuBble cucTemMbl Kak mpeaMer u3ydeHus Ouosioruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JAHCKPETHOCTh U LEJIOCTHOCTD,
CIOXXHOCTh M YIOPAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CAMOOPTaHU3AIUA,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, HK3MEHYMBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIJIETOUHBIN,
TKaHEBBIN, OpraHU3MEHHBIN, NOMYJIAIIMOHHO-BUOBO, HDKOCHUCTEMHBI
(Ouoreouenotnueckuit), ouochepusiil. Ilponeccel, npoucxonsuie B KUBBIX
cuctemax. OCHOBHbIE TpuU3HAKU XUBOTO. JKU3Hb Kak (opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromme ,)uBble CUCTEMBI HA PAa3HBIX YPOBHIX OpPraHU3ALUU.

N3ydenne kuBbIX cucTteM. Meroasl Ouosiorndyeckor Hayku. HaGmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIus, MeTaaHanu3. [loHsTre o 3aBUCUMOi 1
HE3aBUCHUMOM mniepeMeHHOU. IlmaHmpoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumnotesa. [loHsTue BBIOOPKH M €€ TOCTOBEPHOCTH.
Pa3bpoc B Ouonornueckux pgaHHbIX. OIlEHKAa JAOCTOBEPHOCTU MOJIYYEHHBIX
pe3yinbTaToB. [IpUUMHBI UMCKaXEHUS PE3yJbTaTOB JKcrepumeHTa. [loHsitue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



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
dbotocunTeza. CeroBas u TeMHOBas (a3pl. Pomoovixanue, Cs, Cs.. u CAM-munwvi
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 DYKApHOT. Peryisiius akTUBHOCTH T'€HOB Yy MNpokapuoT. ['umoresa
onepona (®. XKaxoo, K. Mano). Monekynsipnvlie Mexanuzmvl IKCHPECCuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomel 2enos. Perynsnus 0OMEHHBIX
npolieccoB B kieTke. Kierounslit romeocras.

Bupycbl — HeksieTouHble (JOpMBI KU3HU U 00JMraTHbie apa3utbl. 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 MEJULIUHCKHE TPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvwux maccusos («bigdatay)
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 Ttepanus paka. 3D-OmouHkeHepus mis  pa3pabOTKU
(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 KIIACC

Tema 1. 3apo:xkaeHue W pa3BUTHE IBOJIONMOHHBLIX NPEICTABJIEHUI B
OMO0JIOTrHH

OpomonnonHas Tteopus Y. JlapBuHa. IIpeamochbUIKM  BO3HHKHOBEHUS
napBuHU3Ma. JKu3Hb M Hay4yHas aestenbHocTh Y. JlapBuHa.

JIBvoKymue cuitbl dBoJTonny BUI0B 110 Y. J[apBuHY (BhICOKas MHTEHCUBHOCTh
Pa3MHOXKCHHUSI OpPraHM3MOB, HACIICJICTBEHHAs HW3MEHYHMBOCTh, OoOphOa 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U MCKYCCTBEHHBIN 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 3aBUCSIIMX OT IJIOTHOCTH. 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 OTKpbITasi cucteMa (A. JIx. Tencnu). OyHKIMOHAIbHBIC
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 PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
oOy4JaromuMHCs TPOTpaMM CPEAHEro OoO0Iero oO0pa30BaHUS: JHUYHOCTHBIC,
METanpeaIMETHBIE U TTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPAMMBI MO0 OHMOJIOTUH
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE OOYYarOIMMHUCS POCCUMCKOMN
IPAXKJIaHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, Haiuuue Mmomusayuu K OOy4YeHUIO  OWOJIOTHH,
yenleHanpasiennoe pazeumue BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPAIULMN Pa3BUTUS OUOJIOTHYECKOTrO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCSl PYKOBOJICTBOBATHCSA B CBOEH
JESITEILHOCTH 1IEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, MPUCYIIUMU CHCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUsl, Haluyue HpPaABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPbL, CHOCOOHOCMU CMABUMb UETU U CTPOUTH )KU3HEHHBIE TJIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B EJIUHCTBE YYEOHOM M BOCIHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBHUHU C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHM, MPUHSATHIMU B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJCHUS W CIOCOOCTBYIOT TpPOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS WU
CaMOpAa3BUTHUSA, PA3BUTHUS BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTAPIIEMY IOKOJICHUIO,
B3aMMHOI'0 YBa)XKCHUS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACIEIUIO0 U
TPpAAULKUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoie u
OKpYyXarolle cpene.

JluyHOCTHBIE peE3yibTaThl OCBOEHUS YyueOHOro mpeamera «buOTOTHI
JIOJDKHBI OTPaKaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH IMO3UIIMEH JUYHOCTH, CHCTEMOH IIE€HHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KUZHECHHOTO
OMbITA U OMbITA ACATEILHOCTH B MPOIIECCE peaau3allid OCHOBHBIX HaIPaBIICHUI
BOCIIUTATEIIBHOU I€SITENLHOCTH, B TOM YKCIIE€ B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKM O0YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
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

MeranpenMeTHbie pe3yiabTaThl OCBOSHUsI y4eOHOro mnpeaMera «buoaorus»
BKJIIOYAIOT: 3HAYuMble i1 (OPMUPOBAHUSI MHPOBO33PEHUSI OO0YUYaAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYyYHbIE TIOHITHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa W CcHenu@UuKy METOAOB IO3HAHMS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTUs, SIBICHHUE, MPOIIECC,
CUCTE€Ma, HaY4YHbIH (DaKT, MPUHLNI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
WCClIeIoBaHMe,  HAONMIOJIeHWe, W3MEpPEHHE, OKCIEPUMEHT ©  JpYyTHe);
yHUBEpCalbHble Yy4yeOHbIe JieHcTBUsS (TIO3HABaTEIbHbIE, KOMMYHHUKATHBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIue dbopmupoBaHue (GyHKUMOHAIBHOU
IPaMOTHOCTH M  COLIMAJIBHOM KOMIETEHIMH OOyYarouuxcs; CHOCOOHOCTb
oOyuaroumxcs UCII0JIb30BaTh OCBOEHHBIE MEXIMCIUIUITMHAPHBIE,

MUPOBO33PEHUYECKME 3HAHUS U  yHUBEpCAIbHbIE yueOHble JIEHCTBUS B
[I03HABATEIbHOU U COLIMAJILHOW IPAKTUKE.

B pesynbrare wu3ydeHuss OHOJOTMM HA YpPOBHE CpPEIHEro OOIIero
oOpazoBanus y oOydvaromierocs OyayT cGhOpPMHpPOBAaHBI TO3HABATEIHHBIC
yHUBEpCalbHbIe yUeOHbIE AEUCTBUSI, KOMMYHUKATUBHbIE YHUBEPCAIbHbIC YUeOHbIE
NEUCTBUS, PETYJIATUBHBIC YHHBEPCAIbHBIE Yy4YeOHBIC JCUCTBHUSA, COBMECTHAs
JIEATEIIbHOCTb.

MeTtanpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHET0 OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBaajnenue YHHBEpPCATbHBIMHI yueOHBIMU MO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 0a30Bble JJoruvyeckKue aeMcTBUsI:

CaMOCTOATENLHO  (QOpMYyJNIHMpOBaTH M aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWNA TPHEMBI JIOTHYECKOTO MBITTUICHUS
(ananu3a, cMHTE3a, CpaBHEHMSI, KilacCH(pUKaIUU, 0000IICHHS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX MOHATUN (BBIACNATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSI3H C JIPYTUMH MTOHSATHSIMH);

ONpEeNeNATh LeNu JACSITEIbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUH HUX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C TIOCTABICHHBIMU LIETISIMU;

MCIIOJIb30BaTh OMOJIOTHYECKHE MOHATHUS JJi1 00bsICHEHUS! (DaKTOB U SIBJIICHUI
YKUBOU IIPUPOJBI,

CTPOUTH JIOTMYECKHE PACCYXKIACHUS (MHIYKTUBHBIC, ICAYKTHUBHBIC, TIO
aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MO/ICITbHBIE cpeacTBa IS peACTaBICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIIECHUN B M3Y4aeMBIX OMOJIOTHYECKUX 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 pe3yabTAaThl OCBOCHHUS COJEPKAHUS Y4YEOHOTO TMpeaMera
«buonorus» Ha yriIyOJIEHHOM YpPOBHE OpPUEHTHPOBAHbI Ha OOECIEUCHHE
npoduibHOoro  oOydenust  oOydvaroruxcst  Owonmoruu. OHH  BKIIIOYAIOT:
cnenupuyeckue Il OMOJIOTUM HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUI IO
OCBOCHHIO, UHTEPIIPETALMU U MPEOOPa30BAHUIO 3HAHUM, BUBI JACATEILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUU U MX NMPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBbIX cuTyauusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpenmeTHble pe3ysbTaThl OCBOEHUSA yueOHoro npeamera «buonorus» B 10
Klacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OWOJOTHMM B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOH KapTUHBI MHpa, B
MO3HAHWUU  3aKOHOB NPUPOJBI W  pElIeHUH TpoOJeM  palrOHAIBHOTO
MPUPOJIONIOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIQJICHME CHUCTEMOW OHOJIOTMUECKMX 3HaHWM, KOTOpas  BKIIIOYAET:
OCHOBOTOJIaraloIire OHOJIOTUYECKUE TEPMUHBI W TOHATUS (KHU3Hb, KIIETKa,
OpraHu3M, MeTaboIu3M, TOMEOCTa3, CaMOPETYJISINSI, CaMOBOCIPOU3BEIACHHE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT M PA3BHUTHE), OUOJOTHYECKUE TEOPHH
(xknerounas Teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopust
HacnenactBeHHocT T. Moprana), yuenuss (H. WM. BaBumoBa — o weHtpax
MHOTOOOpa3usi W TPOUCXOXKIACHUS  KyJbTYPHBIX  pacTeHHil),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIIIICHUS], YACTOTHI TaMeT,
HE3aBUCHUMOro HacienoBaHuss [. MeHaens, TroMOJOTMYECKUMX PSJOB B
HacJIeACTBEHHOU U3MCHYUBOCTHU H. . Bagunoga), MPUHLMIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O TIO3HAHUS, HUCIIOJIb3YEMbBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKHUBBIX OOBEKTOB (ONMUCAaHUE, H3MEpPEHHUE,
HaOJII0/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
Kosan4yecTBo yacoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontposabnbie | IIpakTuyeckne
NMporpamMmblI Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypebi
1 buonorus kak Hayka 1
2 JKuBbIe cuCTEMBI U UX U3YyUYECHHUE
3 buonorus kneTku 0.5
4 XuMHUecKask OpraHu3alus KIETKH 10
5 Crpoenue 1 pyHKINU KIETKU 8 2
6 OOMeH BeIecTB U MPEBpAIleHNE YHEPTHH B 9 1
KJICTKE
7 Hacnencteennas nadopmanus u 9 0.5
peanu3anus e€ B KICTKE )
Kn3HeHHbIH UK KISTKH 6 1
9 Ctpoenue 1 pyHKIIUN OpraHU3MOB 17 1.5
10 Pa3smMHOXeHMe 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HaCJIEACTBEHHOCTH U 5 0.5
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'enetnka yemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BroTeXHOIOrus 1 CHHTETHYCCKAsT OMOJIOTUs 4




17

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KIIACC

Kosmn4yecTBo yacos DJIeKTPOHHbBbIE
HaumeHoBaHMe pa3/iesioB U TeEM (undposbie)
Ne i/m Kontpoasnsie | IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 3apokI€HUE U Pa3BUTHE 3BOJIOLMOHHBIX 4
NpeJCTaBIeHUN B OMOJIOTHH
2 MuKpo3BOTIOLHS U €€ PE3yIbTaThI 14 2
MaxkpoaBosntonus 1 €€ pe3yJabTaThl 6
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU Ha L5 15
3emiie
5 [IpoucxoxaeHue yeaoBeKa — AHTPOIOTEeHE3 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOLIECHUSX
6 OpPraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
7 Opranu3msbl B cpefia OOUTaHUS 1.5
DKOJI0TrHUs BUAOB U HOMYJIALNAN 0.5
9 DKoJiorusi coo0IIeCTB. DKOJIOTHUECKUE 12 0.5
CUCTEMBI
10 buocdepa — rmobansHas sxkocucTema
11 UYenoBek U OKpysKarolas cpeia
12 PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB 110 [TIPOIT'PAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThbI

IMpakTnueckune
padoThbI

JlaTa
HU3yYeHUs

DJIeKTPOHHbIE
mu(ppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

buonorus kak KOMIJICKCHAsI HAyKa U Kak
9acTh COBPEMEHHOTO O0IIIeCTBa

J’KuBble cucTeMBbl M NX CBOMCTBA

ypOBHeBaﬂ opranu3anys )XUBBIX CUCTEM

I/ICTOpI/Iﬂ OTKPBITHA U U3YUCHUS KIICTKH.
Knerounas TCOpHUA

MeTo bl MOJICKYJIIPHON M KJICTOYHOM
ouonorun. [IpakTrueckas padora
«M3y4eHne MeToI0B KIIETOYHON OUOJIOTHH
(xpomarorpadusi, snextpodopes,
muddepeHnnanbHoe HeHTpUPYTUpOBaHHUE,
I11IP)»

0.5

XUMHYECKHI COCTaB KIETKHU

MuHepanbHbIe BeIeCTBa KISTKH, HX
Ouosioruueckas poJib

OpraHI/I‘IeCKI/Ie BCIICCTBA KJIICTKH — OeJIKHu.

JlaboparopHas pabota «O6HapyxeHue
OEIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaxkuuiny

0.5

CsoiicTBa, knaccuduxanys 1 GyHkuuu
0enKoB




Opl"aHI/I‘IeCKI/IC B€IICCTBA KIICTKH —

10
YIJIEBOJIBI

1 Oprannyeckue BEIECTBA KIETKH —

JIUIHIBI
Hyxneunoseie kucnotsl. JJHK u PHK.

12 JlaboparopHas pabdorta «lccnegoBanue 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIM4YHbIX OPraHU3MOBY

13 Crpoenue u pyukunu ATO. [Ipyrue
nyxieosuarpudocdarel (HTD)

14 CexBenuponanue JIHK. Meroabl
TF€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeToapl CTPYKTYpPHO# OHOI0THI

16 Tune! knerok. [IpokapuoTndeckas KieTka
CrpoeHune 3yKapuoTUYECKOM KIIETKH.

17 [IpakTudeckas padora «/3yuyeHnue cBoicTB 0.5
KJICTOYHOM MeMOpaHb»

18 IToBEpXHOCTHBII anmnapar KJIETKH
OnHoMeMOpaHHbIE OpraHON/IbI KJIETKH.

19 [IpakTuyeckas padora «M3y4yeHue 0.5
JBUKEHMSI IUTOIIA3MbI B PACTUTENbHBIX
KIIETKax»

[TosryaBTOHOMHBIE OpraHOUBI KIETKH:

20 MUTOXOH/IPHUH, Tu1acTH L. JlabopaTtopHas 0.5
pabota «MccnenoBanue miasmMoiansa u '
JIETIa3MOJIN3a B PACTUTEIBHBIX KIETKAX»

21 HememOpaHHbIe OpraHOHIBI KJIETKH




22

Crtpoenue u QyHKIIUU sapa

23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHnas pabora
«M3ydyeHne cTpoeHus KJIETOK pa3IndHbIX
OpPTaHU3MOBY

0.5

24

AccUMUIIALMA U TUCCUMMIISILIUSA — JIBE
CTOpOHBI MeTabonMu3Ma. Turel oOMeHa
BeiecTB. JlabopaTopHas padora
«M3ydyeHune KaTaJIuTHYeCKON aKTUBHOCTH
(bepMeHTOB (Ha mpuMepe aMuiIa3bl WK
KaTaJia3bl)»

25

DepMEeHTaTUBHBIA XapaKTeP peaKHii
KJIeTOYHOTo MeTabonu3Ma. JlabopaTopHas
pabora «3yyenue pepMeHTATUBHOTO
pacierieHust epoKcuia BOJA0poa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpPBI U OEIKU-UHTUOUTOPHI

27

ABTOTpO(HBIN TUIT 0OMEHA BEIIECTB

28

dotocunres

29

Xemocwunres. JlaboparopHas pabota
«CpaBHeHHe TIpoLeccoB pOTOCHHTE3a U
XEMOCHHTE3a»

0.5

30

AnHa’poOHBIe opraHu3Mbl. Busl OposkeHHs.
JIaboparopHas paboTta «CpaBHeHUe
MIPOIIECCOB OPOXKEHUS U TBIXaHUS»

31

AdpoOHbBIE OPraHU3MBbl. JTaIbl
SHEPreTUYecKoro oOMeHa. DHeprus
MeMOpPaHHOTO I'PaINCHTA IPOTOHOB.




Cunre3 AT®: Pabora npotonnoit ATO-
CHHTa3bI

O0o001IeHrEe U CHCTEMATH3alIHs 3HAHUH 110
teme "OOMEH BelIecTB U MpeBpaIIeHne

32 sHepruu B kiietke" / KontponsHas padora
o TeMe "OOMeH BEeIIeCTB U IPEBPAICHHE
SHEpPruu B KieTke"

33 Peakuuun matpuyHoOro cuHTe3a

34 Tpanckpunius — Matpuusslii cuaTe3 PHK

35 Tpancnauus u e€ 3Tarnbl

36 KonupoBanue amunokucnot. Poas
prubocoM B OMOCHHTE3E OenKa

37 Opranuzanus reHoma y mpoKapuoT u
JyKapuoT

18 MonekyisipHble MEXaHU3MBbI SKCITPECCUU
T€HOB Y 3yKapuoOT
Bupycbl — HekieTouHble POPMBI KUZHU U

39 obnuraTHbIe TTapa3uThl. [IpakTHdeckas 0.5
pabota «Co3iaHue MOJIeNId BUpYCa»

40 BupycHbie 3a001eBaHMS YeI0BEKa,
KUBOTHBIX, PACTCHUI

41 HanorexHonoruu B OMONIOrUK U MEAUIIMHE

42 JKu3HEeHHBIN IIUKIT KJIIETKHA

43 Matpuunsiii cuntes JHK
XpomocoMsl. JIlaboparopras padoTa

44 «M3yueHne XpoMOCOM Ha FTOTOBBIX 0.5

MHUKpOIIpenaparax»




45

Jlenenune KIETKH — MHUTO3

Tune! knerok. KapuokuHes v IUTOKUHES.
Peryisiuus ;kM3HEHHOTO LIUKJIA KIIETOK.

46 JlaboparopHas pabora «HabmoneHue 0.5
MHUTO32 B KJIETKaX KOHYMKA KOPEIKa JIyKa
(Ha TOTOBBIX MUKpOITpENapaTax)»
O06o0061IeHre U cucTeMaTH3alus 3HaHu# 10
temaM "Hacnenctennas nHpopmanus u

47 peanu3zauus ee B kietke", "Ku3HeHHbIH
uukn ki1etkn" / KontponbHas paboTa mo
teme "Peakuun MaTpuuHOro cuHresa"

48 Opranusm Kak €IMHOE 11eJI0e

49 Tkanu pactenuit. JlaboparopHas padora 0.5
«M3ydyenue TkaHEeH pacTECHUI» '
TKaHU KUBOTHBIX U YEJIOBEKA.

50 JlaGopatopHas pabota «/3yueHue TkaHe 0.5
YKUBOTHBIX»
Opransl. Cucremsl opraHoB. JlabopaTopHas

51 pabora «/3yueHnue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3mMoB

53 JIBMKeHue OpraHnu3MoB

54 [Iutanue oprann3mMoB

55 [IuTranue MO3BOHOYHBIX KUBOTHBIX.
[IumeBapuTenbHas cucTeMa 4elloBeKa

56 JpIxaHue opraHnu3MoB

57 JIpIxaHue mo3BOHOYHBIX KUBOTHBIX U




YCI0BCKa

58 TpaHcnopT BelecTB y OpraHu3MoB

59 KpoBeHocHas cucremMa o3BOHOUHBIX
KMBOTHBIX U Y€JIOBEKa

60 Boienenue y opranusmon

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cuctema 4enoBeka

63 PaznpaxxuMocTb U perynsuus y
OpraHU3MOB

64 I'ymMopanbHast peryasius U S3HIOKpUHHAs
crcTeMa JKUBOTHBIX U YEJIOBEKA

65 @OpMBI pa3sMHOKEHHS OPraHU3MOB

66 [TonoBoe pa3zmMHOKEHUE

67 Melio3
I'ameTorenes. OOpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlabopaTopHas padora 0.5
«M3ydenue cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKpOIIpenapaTax»»

69 WuauBuyanbHOE pa3BUTHE OPraHU3MOB —

OHTOTEHE3

70 3akJajKa OpraHoB U TKaHEH U3
3apOJIBIIEBHIX JINCTKOB
Poct u pa3BuTHE KUBOTHBIX.

71 JIaGoparopHas paboTa «BrisBneHne 0.5
IIPU3HAKOB CXO/ICTBA 3apOJIbIILIEH '
MO3BOHOYHBIX KUBOTHBIX)

72 PazMHOXeHME U pa3BUTUE PACTEHUII. 0.5




JlabopaTtopHas pabota «CTpoeHHE OPraHOB
Pa3MHOKEHUs BBICIIIX PACTCHUI

73

O06o00muieHne 1 cucTeMaTU3aIys 3HaHUH 110
teme "CTpoeHne u QyHKIIH Opranu3MoB" /
KonTponbhas padota no teme "CrpoeHue u
GbyHKIHMM OpaHU3MOB"

74

Hcropus ctaHOBIEHUS U pa3BUTHUSA
T€HETUKU KaK HayKu. OCHOBHBIE IOHSTUS U
CUMBOIIBI TeHeTHKH. JIabopaTtopHas paboTa
«/Ipo3odumna kak 00BEKT TEHETUIECKUX
HCCICIOBAHMI)

0.5

75

3aKOHOMEPHOCTH HACJIEI0BAHUS
IpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuueckas pabota
"H3yuenue pe3yabTaToB MOHOTMOPUIHOTO
CKpeLIMBaHus y Apo30huibr"

0.5

76

LII/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/II[HOl"O
CKpCIIUBAHUSA

71

Anamusupyromiee ckpeniuBanue. Henmomxoe
JIOMUHHPOBAaHUE

78

JMruOpuiHoe CKpeuBaHue.
[IpakTuyeckas padora «M3ydyeHue
Pe3yIbTATOB TUTUOPUIHOTO CKPEIIUBAHUS
y IpO30(QHITBD»

0.5

79

HI/ITOHOFI/I‘IGCKI/IG OCHOBBI ,I[I/IFI/I6pI/II[HOl"O
CKpCUIUBAHUSA

80

CIIGHJICHHOG HacCJICJOBAHUC ITPHU3HAKOB

81

XpOMOCOMHaSI TCOpHUA HACICACTBCHHOCTHU




82

T'enetuka noia

83

I'enoTun kak OCJIOCTHaA CUCTEMA

84

I'eneTmueckmii KOHTPOJIb pa3BUTHUA
paCTeHHﬁ, JKNBOTHBIX M YCJIOBCKA

85

MN3MeHUYnBOCTH MPU3HAKOB. Buibl
U3MEHYNBOCTH

86

MOI(I/I(I)I/IKE[L[I/IOHHE[}I HN3MCHYHBOCTD

87

BapuanuoHHblii ps ¥ BapualioOHHAs
kpuBas. JlaboparopHas pabota
«HccnenoBanre 3aKOHOMEPHOCTEN
MOU(PUKAITIOHHON U3MEHUYHUBOCTH.
[TocTpoenne BapuaIiOHHOTO psifa U
BapHaIllMOHHON KPUBON»

0.5

88

I'emoTnnnueckass U3SMEHUYHBOCTb.
KoMOunaTHBHAs H3MEHYMBOCTE

89

MyTanunoHHast U3MEHYUBOCTD.
[IpakTuyeckas pabora «MyTanuu y
Ipo30¢UITEl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTAlITUOHHOI'O ITpoIIeCCa.

ONUTeHETHKA U ITUTSHOMUKA

91

O00011IeHNE U CUCTEMATH3aIM 10 TEME
"['eneTnka - Hayka O HACJIEACTBEHHOCTH U
W3MEHYMBOCTH OPTaHU3MOB" /
Kontponbnas padota mo teme "['enernka"

0.5

92

I'eneruka yenoseka. [Ipaktuueckas padbora
"CocTaBjeHHEe U aHAJIU3 POJIOCIOBHON"




93 MeTtoapsl MEIUIIMHCKON T€HETUKU 1
3HavyeHHe MEJIUIIMHCKON T€HETUKH B

94 IIPEAOTBPALLIECHUN U JICUCHUH F€HETUYECKUX 1 0.5
3a00JIeBaHUH YeIoBeKa
OcCHOBHBIE TIOHATHUS CEIEKITHH.

95 JlaboparopHas padota "M3ydeHnue copToB 1 0.5
KyJbTYPHBIX PACTCHHI U TIOPOJT JOMAITHUX
KUBOTHBIX"
MeToapl CeNeKIIMOHHOMN pabOTHI.

96 JlabopaTtopHas pabora "3ydeHne MeTo10B 1
CEJIEKIIUU pacTEeHU"
JIOCTHKEHHUS CEJIEKIIUU PACTCHUN U

97 KHUBOTHBIX. [IpakTnueckas padora 1
"[IpuBuBKa pacteHuii"

08 CoxpaHeHue, U3yuyeHUEe U UCTIONIb30BaHUE 1 0.5
TEHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka U OTpacib

99 npou3BojcTBa. [IpakTuueckas pabora 1
"N3ydeHne 0ObeKTOB OMOTEXHOJIOTHH"

100 OcHOBHBIE HANPABJICHUS] CAHTETHUECKUI 1
Oouonoruu

101 XpOMOCOMHAsl ¥ T€HHAsl UHKEHEPUS 1

102 MeauiHcKre OMOTEXHOJIOTHH 1

OBUIEE KOJIMYECTBO YACOB I10 102 13.5

I[TPOTPAMME




11 KIIACC

KosnuyecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoxka Kourpoasbnsie | IIpakTuyeckue
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 OpomononHas teopus Y. Jlapsuna 1
) JIBroKy1Ie cuiibl HBOJIIOLMK BUIOB 110 Y. 1
HapBuny
3 Bbopn0a 3a cymiecTBoBaHUE, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBIA OTOOD
4 dopMUpOBaHUE CUHTETUYECKOI TeOpUH |
9BOJIIOLNH
5 Dranbl 3BOIIOIMOHHOTO Mpoliecca: |
MUKPOIBOJIIOIHS U MaKpO3BOJIOLHUS
6 [omynsuus — snemeHTapHas €AMHULIA 1
IBOJIIOLIUU
3aKOH reHeTUYECKOro paBHOBecus Jx.
. Xapnu, B. Baiin6epra. JlaboparopHas 1 0.5
paboTa «BbIsSBICHHE U3MEHUYUBOCTH Y '
oco0eil 0JTHOro BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOIOIUN 1
9 D¢ ekt ocnoparemnst. dpdexr )
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. 301U nomyJIsiuii: 1
reorpaduyeckas, OnoIorudecKas
11 EcrecTBeHHBII 0TOOP — HANpPaBISIOIIUI 1




(bakTop BOIIOINHI

12

[TonoBoit oT6OP

13

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
pe3yIbTaT MHKPO3BOJIOIINH.
JlaGopaTopHas pabora «M3yuenue
apoMop(O30B ¥ UIAKOATATITAIIHN Y
pacTeHU U )KUBOTHBIX)

0.5

14

[Ipumeps! npucnocodaeHnl y OpraHu3MoB:

Mopdostornueckue, GU3N0IOTHIECKUE,
OMOXMMUYECKHUE, TOBEICHICCKHUE.
JlabopaTtopHas pabota «IIpucnocobnenus
OpPTraHU3MOB U UX OTHOCHUTEIIbHAS
1eJ1eCO00Pa3HOCTh

0.5

15

Bun, ero kpurepuu u CTpykTypa.
JlabopaTopHas pabora «CpaBHEHHE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO)

0.5

16

CrpykTtypa BUza

17

Bunoobpa3oBaHue kak pe3ynbrar
MUKPOIBOIOIHH

18

CBs3b MUKPO3BOJIIOIHUU U STTHACMHUOJIOTHHN

19

MaKpOBBOHIOI_II/IH. ITaneonTOIOrNYECKHE
METObI U3YUCHUS 5BOJIFOITUN

20

buoreorpaduyeckne METOIbI U3yUEHUS
3BOJIIOLIMU

21

OMOPHOJIOTHYECKUE U CPABHUTEIHHO-
MOP(HOIOTHYECKUE METOIBI U3YICHHUS
IBOJTIOLIUH




MonekynspHO-reHeTUYECKHE,

22 OMOXMMHUYECKUE U MaTEMAaTUUECKUe
METO/IbI H3YYCHHUS IBOFOINN

23 OO01re 3aKOHOMEPHOCTH BOJIIOLIMU

24 AnantuBHas paauanys. HepaBHOMEpHOCTb
TEMITOB 3BOJIFOIIMU

’5 HayuHple runoTe35I TPOUCXOKACHUS
YKU3HU Ha 3emiie

26 JloHay4HbIe MPECTaBICHHS O 3apOXKACHUU
KHU3HH

7 OCHOBHBIE 3TaITbl HEOPTAHUYECKOM
IBOJIOIIH

28 ['unoTesbl 3apokieHus KU3HU
Hctopus 3eMian 1 MeTo/Ibl €€ U3yUYeHHUS.

29 JlaGopatopHas pabota «3yuenue u 0.5
OIMCaHHEe UCKOMAEMBIX OCTATKOB JIPEBHUX '
OpPTraHU3MOB»

30 HauanbHble 3Tanbl OpraHu4ecKoi
IBOJIOIIH

31 OBOJIOLUS 3YKAPUOT
OCHOBHBIE 3TaITbl YBOJIOIHH

1 pactutensHOro Mupa. [IpakTrueckas 0.5
pabota «3ydueHne ocoOeHHOCTEM )
CTPOEHUS PaCTCHUI Pa3HBIX OTAEIOBY

13 OCHOBHBIE TaITBI YBOJIOIIH KHBOTHOTO
MHpa

34 DBoUTIOLHS )KUBOTHBIX. [IpakTHyecKas 0.5




pabora «3yuenne ocoOeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX KHBOTHBIX)

35

PazButue xu3uu Ha 3emIie Mo 3pam 1
nepuoaam

36

Maccossie BbIMHPAHUA — 3KOJIOIHMYCCKUC
KPHU3HUCHI IPOULJIOTO

37

CoBpeMeHHBIHN 3KOJIOTHYECKUI KPU3HC, €r0
0COOEHHOCTH

38

CoBpeMeHHasl cucTeMa OPraHuYeCKOro
Mupa. OCHOBHBIE CUCTEMATUYECKUE
IPYIIIBI OPraHU3MOB

39

O060061eHre U cucTeMaTu3alus 3HaHu# 1o
temaM "MUKpPOIBOJIIOIUA U €€
pe3yibTarhl”, "MakposBOJIOIUS U €€
pe3yiabrathl"/ KonTponbsHas padota o
TeMe "OBoironusa"

40

AHTpONOJIOTHS — HAayKa O YEJIOBEKE

41

Passutue npeacrasieHuii o
IIPOUCXO0KICHUH YEI0BEKA

42

Mecto 4yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas
pabora «3yuenue ocooeHHOCTEH
CTPOCHHUSI CKEJIeTa YEIIOBEKA, CBA3aHHBIX C
TPSIMOXOKICHAEMY

0.5

43

JBHOKyIllME CHIIbI aHTPOIIOTEHE3a

44

CoOTHOLIEHNE OUOIOTHYECKUX U
COLMAJIBHBIX (DPAKTOPOB B aHTPOIIOTCHE3E




45

OcCHOBHBIC CTaANHU AHTPOIIOTCHE3a

46

[laneoreHeTnka u majeoreHOMHKaA

47

:‘)BOJ'IIOI_[I/IH COBPEMCHHOT'O YCJIOBCKA

48

Yenoseueckue packl. [IpakTuyeckas
paborta «M3yueHune 3KOITOTrHIeCKUX
aJanTalyi 4eI0BeKa

0.5

49

MC)K,Z[I/ICI_II/IHJ'II/IHapHBIC METOJBbI
AHTPOIIO0JIOTUN

50

3apoxJaeHe U pa3BUTUE IKOJIOTUU

51

Mertonst skonorun. JlabopaTtopHas pabora
«M3ydyeHne METOI0B SKOJIOTUIECKHX
HCCIIETOBAHUIN

0.5

52

3HadYeHNE YKOJIOTHYECKUX 3HAHUI JIA
YCJIOBCKa

53

Dkosoruueckue GpakTopsbl

54

Abuotnueckue akropsl. CBeT Kak
sKoJoruueckuii gpaxrop. JlaboparopHas
pabota «BslsiBeHHE npucnocodIeHni
OpPTraHU3MOB K BIUSTHHIO CBETa

0.5

55

Abuotnyeckue pakropsl. Temneparypa
KaK 9KOJIOTHYECKH (pakTop.
JlaboparopHas pabota «BplsiBieHne
IpUCHOCOOIEHUI OPraHU3MOB K BIMSHUIO
TeMIIepaTypb»

0.5

56

Abuotnyeckue gaktopsl. BnaxHocTh Kak
sKoJjornueckuit pakrop. JlabopaTopHas
pabota « AHaTOMHUYECKHE OCOOCHHOCTH

0.5




pacTeHMii U3 pa3HbIX MECT OOUTAHUSD

57 Cpenpl 0OuTaHUsI OPraHU3MOB 1

58 buonorunyeckue puTMbI 1

59 Xuznennsie GopMbI OpraHN3MOB 1

60 buotnueckue akTopsl 1
3HayeHne OMOTUYECKUX B3aUMOIEHCTBUMN

61 JUTA CYIIECTBOBAHUS OPTaHU3MOB B CPEJE 1
oOuTaHus

6 DKOJIOTHUECKUE XaPAKTEPUCTUKHI 1
O JISIITAH
OcHOBHBIE TTOKa3aTeNN MOMYJISIIUN:

63 YUCIIEHHOCTb, INIOTHOCTh, BO3pACTHAS U 1
MOJIOBAs CTPYKTypa
OcCHOBHBIE TIOKA3aTEN TMOMYJISIINAN:

64 POXIaEMOCTB, TPUPOCT, TEMII POCTA, 1
CMEPTHOCTh, MUTPAITUU

65 DKoJjorudeckasi CTpyKTypa nonyJsuuu 1

66 JvHamuka nomyJisiuu 1 €€ peryJisiius 1

67 Kpussie pocTa YNCAECHHOCTH MOIYJISIIUH. 1
KpuBbie BBDKUBaHUS
DKoJoruveckasi HUIIA BUAA.

68 JlaGopartophas pabota «lIpucnocoGnenus 1 0.5
CEMSIH PaCTEHUH K PacCEeICHUIO»

69 Bup xak cucrema nomyJisiiui 1

70 3aKOHOMEPHOCTHU MOBEACHUS U MUTpALIUiA i
YKUBOTHBIX

71 Co00111€CTBO OpPraHU3MOB — OHMOIICHO3 1




72

JKOoCHCTEeMa KaK OTKpbITasd CUCTEMA

KpyroBoport BelecTB ¥ NIOTOK YHEPTHUH B

73
HKOCUCTEME

74 OCHOBHBIE TIOKA3aTENN SKOCUCTEMBI

75 DKOJOrM4eCKHe MUpamMH bl

76 N3menenus coo011ecTB — CyKIIECCHH

77 [IpupoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI
03€ep U peK. DKOCUCTEMBI MOpPEN U OKEaHOB

73 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYHJAP, JIECOB, CTEIIEH, ITyCThIHb

79 AHTPONIOT€HHBIE YKOCUCTEMBI

20 Ypb6oskocucremsl. [IpakTnueckas pabora 0.5
«M3yuenue u onucanue ypoo3KOCUCTEMbBI» '
3aKkOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
HKOCUCTEMAX
MexaHn3Mbl BO3JICHCTBUS 3arpA3HEHUM

2 pa3HBIX THIIOB HA CyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISILIMIOHHOM U
3KOCUCTEMHOM YPOBHSIX

23 buocdepa — obuierianerapHas o6onouxa
3emiu

84 Yuenne B. U. Bepranckoro o 6uochepe

85 3aKOHOMEPHOCTH CYILIECTBOBaHUS
ouocdepsl

26 KpyrosopoTsl BemecTs u

OHMOreOXUMHYECKHE TN KJIbI




3oHanbHOCTH OMochepbl. OCHOBHBIC

87 1
OMOMBI CyIIIH
88 YcroitunBocTh 6uocheps 1
89 DKOJOTUYECKHE KPUUCHI U UX TTPUUYUHBI 1
90 BosneiicTBue uenoseka Ha 6uochepy 1
01 AHTpPONIOTr€HHOE BO3JICHCTBUE HA 1
PaCTUTENbHBIN U KUBOTHBI MUP
92 OxpaHa npuposl 1
93 OCHOBHbIE TPUHITUITBI YCTONYHUBOTO i
Pa3BUTHS YEJIOBEUECTBA U IPUPO/IbI
ParnmonansHO€ MPUPOIONOIB30BAHUE U
94 COXpaHeHHEe OMOJIOTHYECKOTO 1
pa3zHooOpasus 3emiu
O0600611eHre U cucTeMaTu3alus 3HaHu# 10
TemaM "DKOJIOrusA - HayKa O
B3aMMOOTHOIICHUSX OPTAHU3MOB JPYT C
JPYroM U HaJIOPraHU3MEHHBIX CUCTEM C
95 okpy:xaroteit cpenoi”, "Opranusmsl u 1
cpema ooutanus", "IKOIOTHS BUIOB U
nonyJsaus”, "IK0oI0rus COOOIIECTB.
Dxonoruueckue cuctemel", "bruocdepa -
robanbHas 3kocuctema / KonrponpHas
pabora 1o Teme "Dkosorus"
96 PesepBHbIit ypox 1
97 PesepBHbIil ypok 1
98 Pe3epBHbIii ypok 1
99 PesepBHbIit ypok 1




100

Pe3epBHbIii ypok

101

PesepBHBIil ypok

102

Pe3epBHBIii ypok

OBILIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

102

7.5







IMPOBEPAEMBIE HA EI'D 11O BUOJIOI'MA TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OBPA30OBATEJBHON
IMPOTPAMMBI CPEJJHET'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoOBaHUS

IIpoBepsiemble TpPeGOBAHUS K NMPeIMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/JIbHOM NMPOrpaMMBbI CPeJHEro o0mero
oOpa3oBaHusi

CpopMUpPOBAaHHOCTh 3HAHUW O MECTE M POJIM OUOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBPEMEHHOI
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOJIBI U
pEeLIeHUN KU3HEHHO BaXKHBIX COLMATIbHO-3TUYECKUX, IKOHOMUYECKUX,
9KOJIOTMYECKUX MPOOIeM YeI0OBEUeCTBa, a TAKKe B PEIICHUH BOIPOCOB
paIMoOHAIBFHOTO MPUPOIOTIONE30BaHus, B POPMUPOBAHUHN IIEHHOCTHOTO
OTHOIIICHHUS K MPUPOJiEe, OOLIECTBY, YEIOBEKY; O BKJIa/J€ POCCHUICKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OUOJIOTHUHU

Brnanenne cucremoit 3HaHWA 00 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHUS, UCIIOJIB3YEMBIX B OHOJIOTMYECKHX HCCIEAOBAHHIX KHBBIX
O0BEKTOB M JIKOCHCTEM (ONUCaHME, W3MEpEHHe, IPOBEJICHHE
HaOIOeHNH); CcrocoO0aMu BBIABICHHS W OIGHKA AHTPOIOTEHHBIX
U3MEHEHHUH B IPUPOJE.

YMeHue BbIIBUraTh TMIIOTE3bl, MPOBEPATHh UX AKCIEPUMEHTAIbHBIMU
cpeactBamu, (GOpMyJIHpYysS 1ellb UCCIEAOBAaHUS, aHaJIU3UpPOBAThH
MIOJIyYEHHBIE PE3YJIbTAThl U J1€/1aTh BBIBOJBI.

BolsiBieHHE 3aBUCUMOCTHM MEXKIY HCCIEIYyEMbIMU BEJIMYMHAMM,
00BsICHEHHUE MOJIYyYEHHBIX Pe3yJIbTaTOB U (hOPMYIMPOBAHNE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOH?[TI/IfI, Teopnﬁ 1 3aKOHOB

YMeHue BiaieTh CHUCTEMOW OHWOJIOTMUECKMX 3HaHUH, KOTopas
BKJIFOUAET: OCHOBOIIOJIATAIOIINE OUOJOTHYECKUE TEPMHUHBI U TIOHSATHS
(>KM3Hb, KJIETKa, TKaHb, OpraH, OPTraHu3M, BH, MOMYJISIHS, YKOCHCTEMA,
ouoriero3, omocdepa; MeraboaM3M, TOMEOCTa3, KICTOYHBIH MMMYHUTET,
OuvocuHTe3 Oenka, OWOMONMMEPBI, UCKPETHOCTh, CaMOPETyJIsLus,
CaMOBOCIPOU3BE/ICHHE, HACJIC/ICTBEHHOCTb, W3MEHYUBOCTbD,
SHEPro3aBHCUMOCTD, POCT U Pa3BUTHE);

Ouoyornueckre Teopuu: Kierouynas teopuss 1. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHAJIBHO-CEIIEKTUBHOTO UMMyHHuTera I[I.
Opnux, U.1. MeuHnkoBa, XpOMOCOMHAas T€OpUs HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apopsimieBoro cxoncrtsa K. bapa, sBomonumoHHas

TCOpHUA 4. Z[apBI/IHa, CUHTCTHUYCCKAA TCOpUA SBOJIIOIWHN, TCOPHUIL




antporiorere3a Y. Jlapsuna; teopusi O6moreorieHo3a B.H. Cykauépa;
yuenre H.W. BaBunoBa o meHTpax MHOTOOOpasusi U MPOUCXOKICHHS
KyJbTypHbIX pacTeHuid, yuyenue A.H. CeepuoBa o0 nNyTax u
HaIpaBJICHUSAX dBOIONNH, yaeHue B.U. Bepranckoro — o 6uocdepe);
3aKOHBI (€IUHO0Opa3us MOTOMKOB MEPBOTO MOKOJICHUS, paCHICTIICHUS
MIPU3HAKOB, HE3aBUCUMOTO HacjeAoBaHUsl mNpuszHakoB . Menmgens;
CUEIUICHHOTO HAacJIeIOBaHUs MPU3HAKOB W HapyLIEHUs CLEIJICHUs
reHoB T. MopraHa; TOMOJOTMYECKHX PSIAOB B HACIEICTBEHHOU
n3MeHunBoctu H.M. BaBunoBa; reHeTtmuyeckoro paBHoBecus JIx.
Xapou u B. BaitnOepra; 3apoasimeBoro cxoxactBa K. bapa;
Oouorenernyeckuii 3akoH J. ['exkens, @. Mromiepa);

MIPUHIIMIIBI (YUCTOTHI FTAMET, KOMIUIEMEHTAPHOCTH ),

npaBuna (MuHUMyMa lO. JInOGuxa, sKoJOTHYECKOW NMUpaMHUAbl YHCE,
O61oMacChl U SHEPTUN);

runote3bl (koanepBaTHod AWM. Omnapuna, nepBUYHOrO OyiboHa JIXK.

Xonpetina, mukpocdep C. Pokca, pudozuma T. Uek)

Ymenue peuiaTb IMOUCKOBELIC OMOJIOTHYCCKHE 3aJa4u; BbIABJIATH
INPUINHHO-CIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMH 06’BeKTaMI/I, mpoueccaMm W ABJIICHUAMU, [O€JIATh
BBIBO/JIbI U IIPOTHO3bI HA OCHOBAHWHU ITOJTYYCHHBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTUIIMYCCKHUE CXCMbl CKPCHIMBAHUA IJII Pa3HbIX THUIIOB
HacCJICJOBaHUA MPHU3HAKOB Yy OPraHUu3MOB, COCTABJIATH CXEMbI IIEPEHOCA

BCLICCTB U DHCPI'U B 9KOCUCTEMAX (I_ICHI/I IIUTaHuA, ITMIICBLIC CCTI/I)

YMeHHe yYCTaHaBIUBATh B3aMMOCBSI3M  MEXAYy CTPOCHHEM U
GYHKIMSIMA:  OpPTaHOMJOB, KIETOK pa3HBIX TKaHEH, OpraHaMu W
CHCTEMaMH OpraHOB y pACTEHUH, >KUBOTHBIX M YEJIOBEKA; MEXIY
sTarmaMy OOMEHa BEILECTB; 3TallaMi KJIETOYHOTO LUKJIA U )KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMi YMOPHOHAIBHOTO PAa3BUTHS; TCHOTHIIOM
u  ¢eHotunoMm, ¢eHotunoM U (paKToOpaMu cpeabl  OOUTaHMS;
NPOLIECCAMH  DBOJIIOLUM; JBIDKYIIMMH CHJIAMH ~ aHTPOIIOTCHE3a;
KOMIIOHEHTaMHU PAa3UYHBIX 3KOCHUCTEM U MPUCIOCOOICHUSMH K HHUM

OpraHnu3mMoB

YMeHue BBIIENATh CyIIeCTBEHHBIEC TPU3HAKU:

CTPOEHUSA BUPYCOB, KIIETOK POKAPUOT U 3YKAPUOT; OJHOKIECTOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHUJOB, OMOTEOIICHO30B, YKOCHCTEM U
Omocdeppl; CTpPOEHUS OpPraHOB W CHCTEM OpPraHOB paCTEHUH,
KUBOTHBIX, Y€JIOBEKA; MPOIIECCOB KU3HEACATCIILHOCTH, TPOTCKAIOIINX

B OpraHu3sMax paCTeHHﬁ, JKHMBOTHBIX M YCJIOBCKA, OMOJOrHYECKUX




mpormeccoB: oOMeHa BemecTB (Merabonus3Mm), uHpOpManuu U
MIPEeBpAICHUS YHEPTHH, OPOXKEHUS, aBTOTPO(HOTO U TeTepoTPOPHOrO
TUNIOB MHUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meilo3a,
raMeToreHe3a, HSMOpPUOTEHE3a, MOCTAIMOPHUOHAIILHOTO  Pa3BUTHS,
pa3MHOKEHUS, UHIUBUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
B3aUMOJICVCTBUSI TE€HOB, TE€TEepO3HCca; JEUCTBUHA HCKYCCTBEHHOIO
orOopa,  CTAaOWIM3MPYIOLIETr0,  JBIXKYILEIO M Pa3pbIBAIOLIECTO
€CTECTBEHHOTO O0TOOpa; ayuIoNaTpuyeckoro M CHUMIIATPHUUYECKOTO
BUJI000pa30BaHUs; BIMUSHUS JBIDKYIIUX CHJI DBOJIOIUU HA TEHO(POHT
MOMYJISIUK; TPUCTIOCOOIEHHOCTH OPTraHM3MOB K cCpelne OOuTaHws,
YepenoBaHUs HaIpaBJICHUN HBOJIOLMU;, KPYroBOpPOTa BEIIECTB U

IIOTOKA S5HEPIUH B SKOCHUCTCMAX

C(bOpMI/IpOBaHHOCTB YMCHUSA BbBLACIATH CYIHMICCTBCHHBIC TMPU3HAKU
BUPYCOB, KJIETOK NPOKAPHOT U OSYKApHOT, OJHOKJIECTOYHBIX H
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BUOOB, 6I/IOI‘COHCHO3OB H DKOCHCTEM,
0COOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB U MPEBPAICHUS] SHEPTHUHU B
KJIeTKe, (POTOCHMHTE3a, IUIACTUYECKOTO0 M DHEPreTHUYEeCKOro oOMeEHa,
XEMOCHHTE3a, MHTO03a, MeHO03a, OIUIOAOTBOPEHHS, pa3BUTUS U
Pa3MHOKEHHUS, UHIUBHYaTbHOTO Pa3BUTUSI OpTaHM3Ma (OHTOTEHE3a),
00pbOBI 32 CYIIECTBOBAHHE, ECTECTBEHHOTO 0TOOPA, BUA00OPa30BaHUs,
MPUCTIOCOOJICHHOCTH OPraHM3MOB K cpele OOWTaHWs, BIUSHHS
KOMITOHCHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX M3MEHEHHI B DKOCHCTEMAaX
CBOEIl MECTHOCTH, KPYrOBOpPOTa BEIECTB M NPEBPAILCHHUS dHEPIHU B

ouocdepe

Ymenue UCII0JIb30BaTh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTMYECKYI0 TEPMUHOJIOTUI0 M CHMBOJMKY MJISI JI0Ka3aTelbCTBA
pPOZCTBa OPraHU3MOB Pa3HbIX CUCTEMATHUUECKUX TPYIII; B3aUMOCBS3H
OpraHM3MOB U Cpelapl OOWTaHUS; €IMHCTBA YEJIOBEUYECKHUX pac;
HE0O0XO0AMMOCTH 3/I0pPOBOTr0 00pa3a *HU3HH, COXPaHEHUs! pa3HOOOpa3us
BUJOB M HKOCHCTEM KaK YCIOBHUSA COCYLIECTBOBaHMS IPUPOABI U

YCI0BCUCCTBA

YMeHHe KpUTHYECKH OICHWBATh WH(MOPMALUI0 OHOJIOTHIECKOTO
COJIep’KaHusl; MHTEPIPETUPOBATH ITUYECKUE ACMEKThl COBPEMEHHBIX
HCCIIeJOBaHMIA B OHOJIOTHH, MEIHITUHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh ri00abHbIE DKOJIOTHYECKHUE pOoOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

TIO3HUIIHUIO




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

Kox

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

bronorns xak HayKa. JKuBrBIe ccTeMBI 1 X HN3YUYCHUC

1.1

CoBpemeHHass Ouojyorusi — KOMIUIEKCHAsh Hayka. buonorudyeckue Hayku U
u3yyaemple UMU TpoOieMbl. DPyHAaMEHTaTbHbIE, NPHUKIATHBIE U TOUCKOBBIC
Hay4HbIE UCCIIEZIOBAHUS B OMOJIOTHH.

3HayeHne OWoMOTMM B (POPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTuHbl mMupa. IIpodeccun, cszanHble ¢ Ouosnorueil. 3HadeHue OUOJIOTMU B
NPAKTUYECKON JESTebHOCTH 4YeJOBEKa: MEIULMHE, CEJIbCKOM XO3SICTBE,

IIPOMBIIUIEHHOCTHU, OXPaHe IIPUPOAbI

1.2

JKuBble cucTembl Kak mpeaMer u3ydeHus Ouosioruu. CBOWCTBA )KHBBIX CHUCTEM:
€IMHCTBO XMMHMUYECKOI'O0 COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CIOXKHOCTh W
YIOPSIOYEHHOCTD CTPYKTYDBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOU3BEICHUE, PA3IPAXKUMOCTh, U3BMEHUUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHU3alUM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIM,
OpraHU3MEHHBIH, MOIYJISUHOHHO-BUA0BOM, 3KOCHCTEMHBII
(6buoreoneHoTuueckuii), OmochepHsiid. I[Iporeccrl, MPOUCXOAAINIME B KUBBIX
cuctemax. OCHOBHBIC TPU3HAKH XKUBOTO. JKU3HB Kak ¢opMma CYIIECTBOBAHHS

MaTCepuu

1.3

Metoabl Ouonorudyeckoil Hayku. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucTeMarusanvs, MeraaHauus. lloHATHE O 3aBUCHMOM M HE3aBHCHMOM
nepemeHHou. [lnanupoBanue skcnepumenTa. [locTaHOBKa M IpOBEpKa TMIIOTES.
HyneBast rumotes3a. Ilonartue BbIOOPKM M €€ nocToBepHOCTh. Pa3bpoc B
Ouosioruuyeckux AaHHbIX. OLEHKa JOCTOBEPHOCTH IOJIYYEHHBIX pE3yJbTaTOB.
[IpyunHBl HCKakeHUs pe3ysibTaTOB JKCIepuMeHTa. [loHATHE CTaTUCTHUYECKOTO

TECTA

KneTtka kax Onoyiornueckas CuCTeMa

2.1

Knerka — cTpykTypHO-(QYHKIMOHAIbHAS €AMHULA KuBoro. Mcropus oTkpeiTus
kiaetkn. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[netinen, P. Bupxos). OcHOBHBIE MOJIOKEHHS] COBPEMEHHOW KJIETOYHOU TEOPHH.
MeToap! MOJIEKYJIIPHON M KJICTOYHOIH OMOJIOTHH: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpogopes, METO] MEYEHBIX aTOMOB, muddepeHnmanbHoe

eHTpUyTUpOBaHUE, KyITbTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U yJIbTpaMUKpPO3JIeMEHThI. Bona u

e€ poJib KaK pacTBOPHUTEJS, PEareHTa, y4acTHe B CTPYKTYPUPOBAHUHU KIIETKH,




TeIUIoperyisiunu. MuHepanabHble BelIeCTBa KJIETKH, UX OHOJIOTHYECKas pOJb.
Ponb KaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue mnonumepbl. benku. AMHHOKHCIOTHBI cocTaB  OEJKOB.
CtpykTypsl OenkoBoW Moiekyibl. [lepBuuHas cTpykTypa O€nka, IMeNTHIHAS
CBA3b. BrTopuuHas, TpeTWyHas, 4YETBEPTHUYHAs CTPYKTYyphl. [leHaTypauus.
CsoiicTa 6enkoB. Knaccuduxarms 0enxon. buonornueckue GpyHkuny 6enKoB.
VYrneBonbl. MoHOcaxapuibl, JUCaxapuabl, OJUTOCAXapUAbl U MOJUCAXAPUIBIL.
OO0mmii mmaH CTpoeHus W (PU3UKO-XUMHUYECKHE CBOWCTBA  yTJIEBOIOB.
buonornueckne GyHKIIUN YTIIEBOIOB.

Jlumuaer. ['mapodunsHO-THApOPOOHBIE CcBoOMicTBA. Kitaccudukanust JHUMHUIOB.
Tpurnuuepuasl, ¢GochoIUnuabl, BOCKH, CTEpOUAbL. buonormdyeckue (QyHKIIHMH
munuaoB. O0ImuMe cBOWCTBAa OMOTOTHYECKUX MeMOpaH — TeKy4ecTh, CIOCOOHOCTh
K CaM03aMbIKaHHIO, MTOJYIPOHUIIAEMOCTb.

HyxneunoBbie xucnorel. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunpl. [Ipuamun xkommiemenTapaoctu. IlpaBuno Yapradda. Crpykrypa
JHK — nBoitnas cniupanb. Mectonaxoxaenue u ouonorundeckue ¢pynkuuu JHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoenne wmosekynbsl AT®. Makposprudeckue cBs3u B Mojekyine ATO.
buonornueckue pynkunn AT®. BoccTaHoBieHHbIE TEPEHOCUHUKH, UX (YHKIIUU B
kietke. CexkBennpoBanue JTHK.

CrtpykTypHast OHWOJOTHS: OHOXUMHUYECKHE U OHMO(PHU3UYECKHE WCCIICOBAHHUS

coCTaBa U HpOCTpaHCTBeHHOﬁ CTPYKTYPbI 6I/IOMOJ'IeKy.H
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Tunel  KJIETOK: JyKapuoTHyeckas U  mOpokapuorudeckasd. CTpyKTypHO-
(byHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.

CrpoeHue mpokapuoOTHYEeCKOW KieTku. KieTouHas creHka OakTepuit m apxeil.
OcoOeHHOCTH CTpOeHUsi TreTepoTpoPHON U aBTOTPOPHON MPOKAPUOTUYECKUX
KJIETOK. MeCTO U poJib IPOKapuoT B OMOLIEHO3aX.

CrtpoeHne U (QyHKIMOHUPOBAHUE SyKapHOTHUecKoW kieTku. [lmazmarumyeckas
MeMOpana (turazmanemma). CTpykTypa miia3MaTH4ecKkoil MeMOpaHsbl. TpaHcmopt
BEIIECTB  4Yepe3 IUIa3MaTUYecKyr0 MeMmOpaHy: maccuBHBIA  (auddysus,
obneruénnass audQy3us), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBIN aKTHUBHBINA
tpancnopt). [lomynmponurnaemocts MemOpanbl. Pabota HaTpHii-KalIneBOTO
Hacoca. DHJIOIMTO3: MHHOIUTO3, (aromuros. Dk3ouuTo3. KietoyHas cTeHka.
CrpykTypa v PyHKIIUU KJIETOYHON CTEHKHU PACTEHUM, TPUOOB.

Huronna3zma. [urozons. Llutockener. JIBuxkenue uurTomiasmbel. OpraHoujibl
kjaeTku. OnHomMeMOpaHHBIE OpraHOUAbl KJIETKU: DHJIOMIa3MaTUYecKas CeTb
(BIIC), anmapar 'onbmku, JTU30COMBI, UX CTpOeHHE U (YHKUMHU. B3anmMocBs3b
O0JIHOMEMOpaHHBIX OPraHOUAOB KiIeTkH. CTpOeHue IpaHyJsIpHOrO PETUKYIyMa.

CuHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['najgkumii




(arpanyJssipHBIN) SHIOIUIA3MAaTUYECKH  peTukyiayMm. CekperopHas GyHKIUS
armapara ['onbmku. TpancnmopT BemecTB B KieTKe. Bakyonu pacTUTEIbHBIX
KJeTok. Knerounsriit cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHIPUHU, IIACTUIBL.

Crpoenue u (yHKIMM MUTOXOHApUN u miactui. [lepBuuHBble, BTOpUYHBIE U
CIOXHBIE  TUIACTUABI  (OTOCHMHTE3UPYIOUIMX  DYKapuoT.  XJIOPOILIACTBHI,
XPOMOILIACTBI, JICMKOIUIACTHI BBICIIMX PACTCHUMH.

HememOpannbsie opranounsl kinetku CrpoeHne M (QYHKIUH HeMEeMOpPaHHBIX
OpPraHoOM/IOB KJIETKH. Pubocombl. MukpodunameHTsl. MBIIeYHbIE KIETKH.
Muxkpotpybouku. Knerounsiii mentp. CTpoeHHe U IBWKEHUE KIYTHKOB U
pecHudek. MUKpOTpyOOUKH HUTOIUIa3MBbL. L{eHTpronb.

SAnpo. O6Gonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOEHHE H
bynkuun. SnepHbiii O0enkoBBIM MaTpuKC. [IpocTpaHCTBEHHOE pACIOIOKEHHE
XpOMOCOM B HHTep(]a3HOM sipe. benku xpomaTtuHa — TUCTOHBI.

Knerounsle BrmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3SYKapHOT

(pacTutenbHOM, )KUBOTHOU, TPUOHOIN)
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AccuMWIAIMS U JUCCUMWISIIIUS — JIBE€ CTOPOHBI MeTabosm3ma. Tumbel oOMeHa
BEIIIECTB: aBTOTPOGHBIA M TeTepoTpodHBIH. YdacTue KUCIOpoAa B OOMEHHBIX
mporeccax. JHepreTudyeckoe obecreueHne KIeTKu: mnpeBpamnieHue ATD B
oOMeHHbIX Tmporeccax. DepMeHTAaTUBHBIA XapakTep peakiuil KIETOYHOIro
MeTtabonmu3ma. DepMeHTHI, WX CTPOCHHE, CBOWMCTBA W MEXaHU3M JEHCTBUS.
Kodepmentsl. OTnnuus pepMEeHTOB OT HEOPraHMUECKUX KaTaln3aTopoB. bemku-
AKTUBATOPbl U OENKU-UHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTU (PepMEHTATHBHBIX
peaKkIuii OT pa3aTuvHBIX (AKTOPOB.

IlepBuuHbIl CHUHTE3 OpraHUYECKUX BewecTB B Kierke. PorocuHred. Poib
XJIOpOIUIacTOB B mporecce Qorocunre3a. CBeroBas u TeMHOBas (asbl.
[MponykTBHOCTE (PoTOCHHTE3a. BimsHHME pa3nuYHBIX (PAKTOPOB HA CKOPOCTH
dorocunTesza. 3HaueHue (HOTOCUHTE3A.

XemocuHte3. PazHooOpas3ue opraHn3MOB-XeMOCHHTETUKOB: HUTPUDULIUPYIOIITHE
OakTepuu, Kene300aKTepuH, cepoOaKTepuu, BOAOPOIHBbIC OakTepuu. 3HAUCHUE
XEMOCHUHTE3A.

AmnaspoOHble opranu3Mbel. Bunel Opokenus. IlpomykTsl OposkeHHST M HX
UCIIONb30BAaHUE UEJIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTEIIN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHepreTudeckoro odmMena. [loAroToBuUTeNbHBIN
stan. ['nmukonn3 — 6ecKucIopoaHOE pacuieyIeHUue TIIF0KO3bI.

buonornueckoe oxkucieHuEe, WIH KIETOYHOE JbIxaHue. Poilb MUTOXOHApPUN B
nporeccax OHMOJIOrHYECKOro OKHCJICHUSI. Huknuueckue peaKLMH.

OxucnurensHoe ¢dochopunmupoBanue. [IpenmymiecTBa a’3poOHOr0 MyTH oOMeHa




BEIIIECTB Iepes] aHa3pOOHBIM. DP(HEKTUBHOCTH IHEPTeTUIECKOT0 0OMEHa

2.5

Peaknum maTtpuuHOro cuHTe3a. I[IpHHIMI KOMIUIEMEHTAPHOCTH B PEAKIHIX
MaTpUYHOTO cUHTe3a. Peanusanus HacnencTBeHHoM nHnopmanmu. ['enernyeckuit
KO, ero cBoucTtBa. Tpanckpunius — marpuudbiii cuHTte3 PHK. IlpunHinune
TPAHCKPUIIIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIUIENFHOCTD, ACUMMETPUIHOCTb.
Tpancmsauus u e€ stamel. Yyactue TpancnoptHbix PHK B OGuocunTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amMuHOKUCIOT. Poms pubocom B
OuocuHTe3e Oenka.

Opranuzanus reHoMa y IPOKapHOT M DYKApHOT. Perysnust akTHBHOCTH TE€HOB Y
npokapuot. ['unote3a omnepona (®. XKako0, XK. Mano). Perynauus oOMeHHBIX
IIPOLIECCOB B KieTKe. KneTouHbIil romeocTas.

Bupycel — HekierouHbsle (OpPMBI JKU3HUM M oOnuratHele napasuthl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycupie 3a0osieBaHus 4YeioBeka, XHBOTHBIX, pactenuid. CIIU]J], COVID-19,

COIMaJIBHBIC U MCIUITMHCKHUC HpO6J'I€MbI

2.6

Knerounsnii mwmkn, ero mnepuoasl W perymsmus. HWuatepdaza um  muto3.
OcobeHHOCTH TpOIeccoB, NpoTekamux B HHTepdasze. [loaroroBka KiIeTku K
nenenuto.  I[lpecunTeTndyeckuii  (MMOCTMUTOTHYECKWH), CHHTCTHYECKHUH U
MNOCTCHHTETHUYECKUH (IPEMUTOTHUECKUI ) IEPUOJIbI MHTEP(a3BI.

Marpuunbiii cunte3 JHK — pemnmuxauus. Ilpunnunsr permukamuun  JIHK:
KOMILJIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBI CHHTE3, AHTUIIAPAJUIEIBbHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! n
TeaoMepaza. XPOMOCOMHBIM HAOOp KIETKH — KapuoTul. JIWIUIOWIHBIA W
ralIoOuIHbI  Habopbl XpoMocoM. l'omonorumusble XpomocoMmbl. [lonoBbie
XPOMOCOMBI.

Jenenue xierku — muto3. CTaguu MUTO3a U MPOUCXOJAILINE B HUX MPOIECCHI.
Tunsl mMuTo3a. KapuoknHe3 u nurtokuHe3. buosnornueckoe 3HaueHHE MHUTO3a.
Perynsus mutoTndeckoro nukia kiaetku. Ilporpammupyemas kietoyHasi ruoesnsb
— aromnTo3.

(-D}’HKI_[I/IOHaJ'IBHaH TCHOMHKaA

OpFaHI/ISM Kak OMoJIorHYecKas CUcTeMa

3.1

OIHOKJIETOYHEIE, KOJIOHUAJIBHEIE, MHOT'OKJIETOYHBIE OpraHU3MBI H
MHOTI'OTKAQHEBBIC OpFaHI/ISMI)I.

@opMBl pa3MHOKEHUS OPTaHM3MOB: Oecrosoe (BKJIIOYas BEreTaTHBHOE) W
noyioBoe. Bumel  0ecrmosoro  pa3MHOXKEHHS: TOYKOBAaHUE, CIOPYJISIIHS,
(dparmMenTanys, KJIOHUPOBAHHUE.

[TonoBoe pa3zmuoxenue. [lonoBbie kneTku, uiau ramMetsl. Meito3. Ctaguu mernosa.

[ToBeneHne xpomocoM B Mero3e. Kpoccunrosep. buosorndeckuii cMbIca Meo3a




U 110JIOBOTO TIporiecca. Meio3 u ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponbsimieBoe pasButue. ['ameroreHes y KUBOTHBIX. [I0JOBBIE KENE3bI.
OOpa3oBaHue W pa3BUTHE MOJIOBBIX KiIeTOK. CrepMaToreHe3 U OOIEHeE3.
Crpoenre mONOBBIX KiIETOK. OTIOI0TBOpEHHE W SMOpPHMOHAIBHOE pPa3BUTHE
KHUBOTHBIX. CITIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WuauBunyanbHOe pa3BuTue opraHu3smMoB (oHrToreHe3). Craauu sMOpHOreHesa
KHUBOTHBIX (Ha mpumepe Jarymku). Jpobnenue. Tunsl apodaenus. OcobeHHOCTH
NpoOJieHNsT MIIEKONMHUTAIOMIMX. 3apobIIIeBble JHUCTKH (racTpylsanus). 3akiaika
OpPraHoB M TKaHEW W3 3apOJbIIIEBBIX JIMCTKOB. B3auMHOE BIMAHHE YacTeu
pa3BMBAIOLIETOCS 3apojbllia (3MOpUOHAIBHAS MHIYKLWA). 3akiajka IUlaHa
CTPOCHHUSI >KMBOTHOTO KaK pe3yJIbTaT HEepapXW4EeCKUX B3aUMOACUCTBUI TI'EHOB.
BnusHue Ha 5SMOpHOHANIBHOE pa3BUTHE pPa3UYHBIX (DAKTOPOB OKpYyXKarolien
Cpeapbl.

Poct u pazButue xuBoTHBIX. [locTaMOproHanbHbIi nepuoa. Ilpsmoe u Henpsimoe
pasButue. PazButume ¢ meramopdo3oM y OECIO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. bHOJOrMueckoe 3HAueHUE NPSIMOrO U HENPSIMOTO Pa3BUTHS, HX
pacripocTpaHeHue B mpupojie. Tumbel pocTa >XKMBOTHBIX. DakTOpbl pPEryssiuu
pocTa JKMBOTHBIX M denoBeka. CTaaud TOCTIMOPHUOHAIBHOTO pPa3BUTUS Y
KUBOTHBIX U 4esloBeKa. [leprnoibl OHTOreHe3a yeaoBeKa.

Pasmuoxkenne wu pa3Butue pacteHwit. ['ametodur m cnopodur. Meiio3 B
KU3HEHHOM IMKJIe pactenuil. (OOpa3oBaHue cHop B TMpolecce Meio3sa.
l'ametorenes y pacteHuil. OIUIONOTBOPEHHWE U pa3BUTHE PACTHTEIbHBIX
OpraHu3MoB. J|BOIHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U

Pa3BUTUC CCMCHHU. MexaHu3Mbl peryjsininuu OHTOTCHE3a Y paCTCHI/Iﬁ N XXMBOTHBIX

3.2

Uctopust craHoBieHMsT W pa3BUTHUS TEHETUKHM Kak Hayku. (OCHOBHBbIE
FEHETUYECKUE TIOHATHS U CHUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIJIEIbHBIE
TEHbI, AJIbTCPHATUBHBIC MPU3HAKH, JOMWUHAHTHBIN M PEUECCHUBHBIA NPHU3HAK,
TOMO3UTOTa, TETePO3UTroTa, YHCTas JHMHUSA, TUOPUIBI, TEHOTUI, (PEHOTHII.
OCHOBHBIE ~ METOJIbI ~ TE€HETUKH: THUOPHUIOIOTHYCCKUN,  ITUTOJIOTHUYECKUH,

MOJICKYJIAPHO-T CHETUYCCKUI

3.3

Momnorubpunnoe ckpemuanue. [lepBblil 3akoH MeHzaens — 3aKoH eAMHO00pa3us
ruOpuoB nepBoro mnokosieHus. IlpaBuno nomuHupoBaHusa. Bropoil 3akoH
Mengenss — 3aKOH pacUleIUIeHUs NpHU3HAKoB. LluTonoruueckne OCHOBBI
MOHOTHOPHIHOTO CKpeluBaHusl. [ unore3a YuCTOThI raMer.

AHanusupyroliee ckpemuBaHue. [IpoMexyTOUYHBI XapakTep HaciIeI0BaHUs.
Pacmiennienue npu3HakoB IIPHU HEMOJIHOM JTOMUHUPOBaHHUH.

JurubpunHoe ckpemyBanue. Tpetuil 3akoH MeHzenss — 3aKOH HE3aBUCHMOTIO

HaCJICOJOBaHUA IIPHU3HAKOB. HHTOJ’IOFH‘IGCKI/IG OCHOBBI ,Z[PIFI/I6pI/I,HHOFO




CKpELIMBAHMUS.

CuemnnenHoe HaciefnoBaHue mpu3HakoB. Pabotel T. Moprana. CueruieHHoe
HACJIEJIOBAHME TI'€HOB, HAPYIICHHE CLEIJICHUS MEXAY TeHaMH. XPOMOCOMHas
TE€OpUS HACIIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHHU3M ONpPEAENCHUs MoJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTramMeTHBI M reTeporaMeTHblid Mmoj. ['eHeTndeckas
CTPYKTypa IMOJIOBBIX XpoMocoM. HacienoBaHue mNpU3HAKOB, CLEIUICHHBIX C
MIOJIOM.

I'enotun kak uenoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXeCTBeHHbIM ajuienu3M. B3aumopeicTBue HeaIeIbHbIX TI'€HOB.

KowmmnemenrapHocts. Onuctas. [loaumepus

3.4

BsaumopeiictBre reHotuna u cpeapl pu GpopmupoBanun peHoruna. MI3MeHUYMBOCTh
npu3HaKkoB. KauecTBeHHbIE M KOJMYECTBEHHbIE NPHU3HAKU. Buabl M3MEHYMBOCTH:
HEHACJICICTBEHHASL U HACJICICTBEHHAS.

MomudukanmonHas ~ u3MeHUMBocTh.  Pombp  cpeapl B dopMHUpOBaHHUU
Mo (pUKaMOHHON u3MeHunBocTH. Hopma peakin npusHaka. BapuaiimoHHbI psijg
u BapuarmoHHass kpuBas (B. MHWoranncen). CpoiictBa Moau(UKaIMOHHON
W3MEHYMBOCTH.

T'enoTunmueckas n3MeHUNBOCTE. CBOMCTBA TEHOTUIINYECKON M3MEHUYUBOCTH. BUIb!
TeHOTUITMYECKON N3MEHUMBOCTH: KOMOMHATHBHASL, MyTaI[HIOHHASI.

KomOunatuBHass u3MEeHYMBOCTH. MeHo3 ©  TMOJIOBOM TIpoIleCC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. Pollb KOMOMHATUBHOW M3MEHUYMBOCTU B CO3JIAHUU
TeHEeTUYECKOro pa3Ho00pa3us B MpejiesiaX OJHOro BU/a.

MyTanoHnHas “3MEHYMBOCTb. BHJIbI MyTaluil: reHHbIE, XPOMOCOMHbBIE, TEHOMHBIE.
CrioHTaHHBIE M HMHIYLMPOBAaHHBICE MyTalWU. SJEpHbIE W LUTOILIA3MaTHYECKHUE
MyTanuu. CoMaTn4ecKue 1 NooBble MyTaluu. [ [puurHbl BOSHUKHOBEHUS My Tal|i.
Mytarenbl M HMX BIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOI'O
nporiecca. 3aK0OH TOMOJIOTHUYECKUX PsIIOB B HacleACTBeHHON n3menunBocT (H..

BaBI/IJ'IOB). BHe}II[CpHaH N3MCHYHMBOCTH M HACJICACTBCHHOCTD

3.5

Kapuotun 4yenoBeka. MexayHapoaHasi MporpaMma HCCIEIOBaHUS TE€HOMa
YCJIOBCKA. MCTOHBI I/I3y‘ICHI/IH TCHCTUKHU YCJIOBCKA. FeHeaHOFquCKHﬁ,
OJIM3HELIOBEIMH, IMTONeHESTHUYCSCKHH, MONYJIALIMOHHO-CTAaTUCTUYECKUH,
MOJICKYJISPHO-T€HETUUECKHI. CoBpemMeHHOE onpeaeseHue TCHOTHIIA:
MOJIHOT€HOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM UYHCIIE€ C MOMOIIBIO
[MI1P-ananu3a. HacrmexmcrBeHHble — 3a0o0JieBaHHMS ~ 4YeJIOBEKAa. [ ©HHBIE |
XPOMOCOMHBIE 0ose3Hu YeI0BeKa. bonesnn c HACJICICTBEHHOU
MIPEAPACTIONOKEHHOCThIO. 3HAUEHUE MEIUIMHCKON T€HETUKHU B MPEIOTBpAIICHUU

U JICUEHUN TEHETHUECKUX 3a00eBanuii uesoBeka. CTBOJIOBBIE KIIETKHA




3.6

HomecTukanus u cenekuus. 3apoKIeHUe CeNeKIUH U JomecTukanuu. Yuenrne H.U.
BaBuioBa o 1eHTpax MPOUCXOXKACHUS W MHOTO000pasusi KyJIbTYPHBIX PACTCHUIL.
Ponb cenekiyu B CO3AaHUM COPTOB pacTEHUN W MOpOJ KMBOTHBIX. CopT, mopoja,
TaMM. 3aKOH TOMOJIOTHYECKHUX PSJOB B HACIEACTBEHHOM u3MeHunmBocTH H.M.
BaBuoBa, ero 3HaueHue j1st CENEKIIMOHHON paOOTHI.

Metonel  ceneKMOHHOW paboThl. MckyccTBeHHBI OTOOp: MaccoBbli U
WHIUBULY AIbHBIN. Oransl KOMOWHAIIMOHHON CCJICKIIUH. WcnrwiTanue
MPOU3BOAMUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIICHKU
¢deHoTHa ToTOMCTBA M OTOOP 1O TEHOTHUITY ¢ momonibio ananmm3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CEeKIIMOHHOM paboThl. PannannoHHbIi u
XUMUYECKUM MyTareHe3 KaKk MCTOYHHK MYTallud y KyJbTYPHBIX (opm
opranu3MoB. lcnonb30BaHME T€HOMHOIO pENAKTUPOBAHHUS M METOAOB
pekomOuHanTHBIX JIHK 11 momy4yeHust ncxoIHOTO MaTepuaa Jijisl CEJICKIUH.
[Nomyyenne mnonuruionyioB. BHyTpuBmmoBas ruOpuam3aims. bimskopoacTBeHHOE
CKpelMBaHue, WIM WHOpuAMHT. HepojcTBEHHOE CKpelMBaHWE, WA ayTOPHIIUHT.
I'ereposuc u ero npuumnbl. Vcnonb3oBanue rereposuca B cenekimu. OtaanéHHas
rubpummzanus. [IpeononeHne Oecriofus MEXBUAOBBIX THOPHIOB. JlOCTIDKEHUS

CEJICKIIMY PACTEHUM M AKUBOTHBIX

3.7

OOBEKTHI, UCHIOJIBb3YEMbIE B OMOTEXHOJIOTMH, — KJIIETOUYHbIE U TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI, HMX  XapaKTepUCTHKA. TpamuiMoHHAs  OMOTEXHOJOTHS:
xje0oneyeHne,  MONyYeHHE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BUHOJENIHE.
MukpoOuonorndeckuii  cuHTe3. OOBEKTH MHKPOOHOIOTHUECKHX TEXHOJIOTHH.
[IpousBoacTBo  Oenka, aMHMHOKHMCIOT M BUTaMHHOB.  lckyccTBeHHOE
OIJIONOTBOpEHHE. PEeKOHCTpYyKLMS SHMIEKIETOK U KJIOHHUPOBAHHWE >KUBOTHBIX.
MeToz TpaHCIUTaHTalUHU SAEP KIIETOK.

XpoMOCOMHass M TIeHHas WHXEHepus. VICKyCCTBEHHBIM CHHTE3 TeHa U
KoHcTpyupoBanue pexomOuHaHTHRIX JIHK. JlocTmkeHuss W MepCreKTHBHI
XpOMOCOMHOW M T€HHOHM WH)XEHepuu. MeaunuHCKue OUOTEXHOJOTHH.

Hcnonp30BaHie CTBOJIOBBIX KIETOK

Cucrema 1 MHOrooOpa3ue OpraHu4eckoro Mupa

4.1

buonornueckoe  pazHooOpazue  opraHuzmMoB.  CoBpeMeHHas  cUCTEMa
OpraHu4eckoro wmwupa. IIpuHIMIBI KnaccupHUKAMU OpraHu3MoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

OcoOeHHOCTH CTPOEHHS M KU3HEAEATEIbHOCTU OJHOKIETOYHBIX OpPraHU3MOB.
Bakrepun, apxeu, 0JTHOKJIETOYHbIE I'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, APYIrHe
npoTucTbl. KosloHnanbHble opraHnu3Msbl. J[BukeHne 0JHOKJIETOUHBIX OPraHU3MOB:
amEéOoMIHOE, )KTYTUKOBOE, PECHUYHOE. 3alllUTa Y OJHOKJIETOYHBIX OPraHU3MOB.

Pa3nipaxuMoCTh y OJTHOKJIETOUHBIX OPraHU3MOB. TaKCUCHI




4.2

MHoOrokaeToYHble pacTeHus. B3auMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranu3Ma. OpraHusm
Kak enuHoe 1enoe. TkaHu pacteHuil. Tumbl pacTUTENbHBIX  TKaHEW:
oOpa3oBarenibHasi, IOKPOBHAasl, TMPOBOASAIIAs, OCHOBHAas, MEXaHHYECKas.

OcobeHHoCTH CTpoeHus, (PYHKIMH U pacnoioKeHUsl TKaHe B OpraHax pacTeHUH
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BereraTtuBHble U reHepaTUBHBIE OpraHbl pacTeHHl. DyHKIIUK OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BUxkeHHEe MHOTOKJIETOUYHBIX PACTEHHUI: TPOIU3MBI U
Hactuu. llornomeHune BOABI, YIVIEKUCIOTO Tra3a W MHUHEPAJIBHBIX BEIECTB
pacrenusimu. Jlpixanue pacrenuil. Auddysus ra3zoB uepes3 moBepXHOCTh KIETKH.
TpaHcniopTHBIE CHCTEMBI pacTeHMi. Bpinenenue y pacteHuid. 3amura  y
MHOTOKJIETOYHBIX pacTeHui. Kyrtukyna. CpencrBa MacCMBHOW M XMMHYECKOM
3a1uThl. OUTOHLMUIBL.

Pa3npaxuMoCcTh M peryisiuus y OopraHu3MoB. Pa3apakmuMocTe W perynsuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PoctoBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOroKk/IeToYHble  KMBOTHBIE.  B3anMOCBS3b  4acTel  MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOTO OpraHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHu KMBOTHBIX U YeslOBeKa. THIIbI
JKUBOTHBIX TKaHEH: SNUTENHAIbHAs, COCIWHUTEIbHAs, MBIIICYHAs,, HEpBHAs.
OcobenHoct CcTpoeHHs, (YHKIMA U paCHOJIOKEHUS TKaHEH B OpraHax

JKHNBOTHBIX N YCJIOBCKA

4.6

OpraHel U CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Omnopa Tenma opranu3moB. CKeleTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblli 1 BHYTpeHHMH ckeneT. CTpOEHHE U THUIBI COEIUHEHUS
KOCTEH.

JIBuKeHMEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanme xuBoTHbIX. [luTanue
MIO3BOHOYHBIX KHMBOTHBIX. J{pIXxaHue >kuBOTHBIX. KoxHoe npixanue. KabepHoe u
JIEro4YHOE JIbIXaHUE.

JIpIxaHWe ITO3BOHOYHBIX JKUBOTHBIX. OBOJIOLMOHHOE YCIOXHEHHE CTPOCHHS
JETKUX MO3BOHOYHBIX >KMBOTHBIX. /[pIXaTellbHAs cHUCTeMa 4eloBeKa. MexaHusm
BEHTWSILMKA JIETKUX Yy NOTUL M MICKONMUTAIONIMX. TpaHCIOpT BELIECTB Yy
opraHu3mMoB. TpaHCIOPT BeIIEeCTB y >XKMBOTHBIX. KpoBeHOCHas cuctema u €€
opranbl.  KpoBeHOocHas  cucremMa  TNO3BOHOYHBIX  KMBOTHBIX.  Kpyru
KpPOBOOOpAIlIEHUsI. DBOJIIOLMOHHBIE  YCIOKHEHHS CTPOEHHs KPOBEHOCHOMU
CHUCTEMBI ITO3BOHOYHBIX >KMBOTHBIX. BblneneHue y opranusMoB. Beinenenue y
XKUBOTHBIX. COKpaTUTENbHBIE BaKyosd. Opransl BbiaeneHus. CBsA3b IOJOCTH Tea
C KPOBEHOCHOW M BBIIEIMTEIBHOW CUCTEMaMH. BblieileHue y IO3BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IlokpoBel u ux

IIPOU3BOAHBIC.




Pa3ipakuMOCTh 1 Peryssiius y OpraHu3MoB. Pa3npaknMocTh y OZHOKICTOUHBIX
opranu3MoB. Takcuchl. Pa3apaXMMOCTh W Pperyisuus y MHOTOKIETOYHBIX
pacteHuii. PocToBbIe BemecTBa 1 MX 3HaYCHUE.

HepBHas cucrema u pedieKTopHas peryysuusi Yy MHOTOKJIETOUYHBIX JKHBOTHBIX.
HepsHas cuctema u e€ otaenbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOSHHs] HEpBHOM
CHCTEMBI y KHUBOTHBIX.

Pazpabotka anroputMoB u mporpamMm s 3(pQeKTuBHON (HYyHKIMOHATBHON
AQHHOTAIlMM  T€HOMOB,  TPAaHCKPUNTOMOB,  ITIPOTEOMOB,  MeTabOJIOMOB

MUKPOOPTaHU3MOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 3JOPOBLC

5.1

OpraHsl ¥ cUCTEMBI OPTaHOB yesnoBeka. OTesbl TOJIOBHOTO MO3Ta O3BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduiekropHast nyra. be3yciioBHblE U yCIOBHBIE
pednexcel. ['yMopanbHas peryisiiuuss M SHIOKPHUHHAs CHCTEMa >KUBOTHBIX U
yesoBeKa. JKese3pl JHIOKPUHHON CUCTEMBI U UX FOPMOHBI. JleficTBHE TOPMOHOB.
B3anMocBs3p HEpBHOW W SHIOKPUHHON cucTeM. [ umoranamo-runoduszapHas

cucrema. Pedexc u pedaexropnas gyra. besycinoBHbIe U yCIOBHBIE peIeKCh

5.2

3amura opraHuzma oT Oose3Heil. UMMyHHas cuctema denoBeka. KieTouHbIN u
rYMOpaJIbHBIA MMMYHHUTET. BpoXaEHHBINA, NpHOOpeTEHHBIN crennduyeckuii
umMmMyHuTeT. Teopust  KJIOHajdbHO-celeKTHBHOro uMmMmyHutera  (I1.Opnux,
®.M.bepuer, C.Toneraa). BocnanutenbHble OTBETHl OpraHu3moB. Poib

BpO}K,I[éHHOFO HMMYHHUTCTA B pa3BUTHU CUCTCMHbIX 3a0071eBaHUM
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KpOBeHOCHaH cuctema u eé Opra”bl. Cepz(ue, KPOBCHOCHBIC COCYJbl U KPOBb.

Kpyru kpoBoobparienus. Pabora cepana u e€ perynsuus
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Hpixanue yenoseka. Juddysus razoB yepe3 NOBEPXHOCTb KIETKU. [IpIxaTenbHas
cuctemMa 4enoBeKka. JIpIxaTenpHas IOBEPXHOCTb.  Perymsanus — IbIXaHUs.

JpixaTenbHbie 00BEMBI

5.5

HI/IH_[eBapI/ITCHBHaH CHUCTCMaAa YCJIOBCKaA. OTI[GJ'IBI IMUIICBAPUTCIIBHOTO TpPAKTa.
HHIHeBapI/ITeHI)HBIe KCJIC3bI. BHyTpI/IHOJ'IOCTHOG n BHYTPHUKJIECTOYHOC

MUIIEBapeHUe

5.6

[TokpoBel W wux mnpousBoAHble. Opranbl BbiAeneHusa. Ilouku. CtpoeHue u
¢ynkunonupoBanue Hedpona. Ounbrpanms, cekpeuus U 00paTHOE BCAChIBAHUE

KaK MCXaHHU3MbI pa6OTBI OpraHoOB BbIACJIICHU. O6p8.30BaHI/Ie MOYH Yy YCIIOBCKaA

5.7

,Z[BI/I}KGHI/IG JeloBeKa: MplmeyHas cucreMa. CKelleTHhIE MBIIIEI U HUX pa60Ta.

CrpoeHue U TUIBI COEAMHEHUS! KOCTEH

Teopus sBomtOIMKU. Pa3BuTHe XM3HU Ha 3emiie

6.1

:‘)BOJ'IIOHI/IOHHEIH TCOPUA 4. I[apBI/IHa. Hpeﬂnocmm(n BO3HHMKHOBCHUA

napsuHu3Ma. JKu3Hp 1 Hay4Has aesarenbHocTh Y. JlapBuHa.




JBmkymue cuiibl dBoouK BUIoB 1o Y. JlapBuHY (BBICOKAass HHTEHCHBHOCTD
pa3sMHOXEHHsI OpraHM3MOB, HACIEICTBEHHAas M3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBaHHE, €CTECTBEHHBIH U HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunternyeckon teopuu 3Bosonuu (CTD). HelTpanbhnas Teopus
sBoronnd. CoBpeMeHHas IBONIOLNUOHHAS OMOJIOTHs. 3HAYCHHE SBOIIOIMOHHON

Teopur B GOPMHUPOBAHNN €CTECTBEHHO-HAYYHOW KapTUHBI MUPa

6.2

[Nonmynsuus kak ayeMeHTapHas eauHuna HBoiolUUd. COBpEMEHHBIE METOJbI
OLIEHKH TeHETHYECKOro pa3HoOOpa3ust M CTPYKTypbl nomyisuuid. V3meHeHue
reHooHAa MOMyJSUM KaK 3JIEMEHTapHOE SBOJIIOLMOHHOE SIBJIEHUE. 3aKOH
reHetTudeckoro paBHosecus [x. Xapau, B. BaituGepra.

DOneMeHTapHble  (PaKTOpbl  (OBIKYIIME CHUJIBI) HBOJIONUH. MyTalMOHHBIN
nporecc. KomOunatuBHas wu3MeHYMBOCTH. Jlpelid reHOB — ciydaiiHble
HEHAIIPABJICHHbIE HW3MEHEHUs 4YacTOT ajuleled B momyimsamusx. Oddexr
OCHOBATEJIA. Murpanuu. N3omsauus IOy JISLIMMN: reorpaduueckas
(mpoctpaHcTBeHHas ), OHoIoruueckast (penpoayKTUBHAS).

EcrtectBenHblii oTOOp — HampaBisioumii  Qaxtop 3Bomonuu.  Dopmbl
€CTeCTBEHHOTO  OTOOpa: JIBMXKYIUMH, CTAaOMIM3UPYIOIIMH, pa3pbIBAIOLINNA
(mu3pynruBHBIA). [TooBoit oTOOD.

[IpucrocoOIeHHOCTh ~ OPraHU3MOB  KaK  pe3yJbTaT  MHUKPOIBOIIOIUH.
Bo3HukHOBeHHEe  mpucnocoOiaeHud y  opraHu3mMoB.  ApomMopdo3bl U
uavoagantauuu. [Ipumeps! npucnocobseHuil y opranu3mMoB. OTHOCUTENIBHOCTD
pUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum wu CcTpykKTypa. BumooOpasoBaHme Kak pe3yabTaT
MHUKpPO3BOJIONMU. M30ms1us — KiIo4deBoi ¢axTop BuAooOpasoBanus. Ilytu u
CIoCcoObI BHUJI000pa30BaHMUS: aJITONaTPUIECKOE (reorpaduueckoe),
CUMIIaTpUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUIUIOUIU3AIIMS,
rudpuau3anys). JnmurenbHOCTh 3BOTIOLMOHHBIX IPOIIECCOB.

Mexanusmsbl popMHUpOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OMOJIOTMM B pa3pabOTKe HAYYHBIX METOJIOB COXpPAaHEHMS
O6uopazHooOpa3us. MUKpPOIBOJIIOLUS M KOIBOJIOLUS IApa3UTOB U HMX XO35€B.
Mexanu3mbl HOpMUPOBAHHS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI O0PHOBI

C HEel

6.3

MeTtonsl M3ydeHHss Makpod3BodroIuu. [lageoHTomornyeckue MeTOAbl M3YUYEHUS
sBosmoni. [lepexonneie popmbl 1 pUIIOreHeTHUYECKHUE PSAAbl OPIraHU3MOB.
Buoreorpaduyeckre Metoapl nzydeHus oo, CpaBHeHue (GIopsl U GayHbl
MaTEepUKOB M OCTPOBOB. bruoreorpaduyeckue obnactu 3emnu. Buapl-sHaeMuku u
PEUKTBHI.

DOMOpHONOTHYECKHEe UM CPaBHUTEIBHO-MOP(POIOTHUECKHE METOIbl H3YUYCHHS

OBOJIFOIMH. I'eneTnueckne MEXaHHU3MBI OBOJKOIMHW OHTOI'CHC3a W TIIOABJICHHA




SBOJIIOIIMOHHBIX ~ HOBHIECTB. | 'OMOJIOTMYHBIE W  aHAJOTUYHbIE  OpraHbl.
Pynumenrtapusie  opranbl M araBU3Mbl.  MOJEKYJISIPHO-T€HETHUECKHE,
OMOXMMHYECKHEe M  MaTeMaTUYeCKMe  METOAbl  W3YYEeHHUS  DBOJIOLUU.
l'omonoruynsie renbl. COBpEMEHHBIE METOMBI MOCTPOCHUS (PUIOTEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTAIIMH M IBOJIIOIHS TCHOMOB.

OO0mue 3akoHOMEpPHOCTH (MpaBwia) 3BOIIONKU. HeoOpaTUMOCTh 3BOIIOIUU.

AnanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOIIOIMH

6.4

Hayunbple rumoressl MNpPOMCXOXKIACHUS KU3HUM Ha 3emiie. AOHOreHe3 U
naHcnepmus. JloHay4dHble IPEACTaBICHUS O 3aPOXKACHUM KU3HU (KpEallMOHHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKIEHUS KU3HU U €€ ONMPOBEP)KEHUE ONbITAMHU
®. Pemu, JI. Crnamianuanu, JI. Ilacrepa. IlpoucxoxkneHue >KM3HM U
acTpoOHOJIOTHS.

OcHoBHBIE 3Talbl HEOpraHM4ecKol 3Bostouuu. [lnanerapHas (reosiornueckas)
IBOMIIONMS. XUMHUYecKass dBOJIONUS. AOUOTEHHBIM CHHTE3 OpPraHHMYECKUX
BemecTs u3 Heopranmdeckux. OmpiT C. Mminepa u I'. FOpu. OOGpazoBanue
noaumepoB U3 MoHomepoB. Koanepsatnas runore3a AWM. Onapuna, runoresa
nepBuyHoro OynwoHa JIk. XomzaeiHa, reHernueckas rumore3a I'. Mémnepa.
Pu6o3umer (T. Yek) u rumoresa «vupa PHK» V. I'mnbGepra. ®opmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE MPOTOKIETKH.

Uctopust 3emnu u meronpl €€ usydeHus. Mckonmaemble OpraHUYecKHE OCTaTKU.
I'eoxpononorust u e€ meroapl. OTHOcUTENbHAs U aOCONIOTHAsE T€OXPOHOJIOTHSL.
['eoxpononoruyeckas mkana: 30HbI, 3Pbl, IEPUOJIBI, FTOXH.

Hauanbnble 3tanel oprannyeckoi 3posirouuu. [losBieHue M 3BOTIOLMUSA MEPBBIX
KJIETOK. OBoolus Meraboiau3Ma. BoO3HUKHOBEHHE TIEPBBIX JKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIOT MEPBBIX HA 3eMJIe COOOIIECTB.
CrpomaTonutbl. [IpokapruoThl U 3yKapuOTBHI.

[Ipoucxoxaenue sykapuoT (CUMOHOreHe3). DBOJIOLMOHHOE MPOUCXO0XKIECHUE
BUpYCOB. IIponcxokJeHNE MHOTIOKIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX TPYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE d3Tambl H3BOJNIONMU BBICHIMX pacTeHHH. OCHOBHBIE apoMOp(O3bI
pactenuii. Bbixoa pacteHud Ha cyumry. [losiBieHHe CHOpOBBIX pacTeHH U
3aBoeBaHne uMHU cymd. CemeHHble pacTeHus. lIpoucxokJeHHe LBETKOBBIX
pacTeHHUi.

OcHOBHbBIE J3Tanbl 3BOJIONUM JKUBOTHOrO Mupa. OcHOBHBIE apoMop(do3bl
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — HOSIBJICHUE COBPEMEHHBIX
TUMoB. llepBrie XOpa0BBIE KUBOTHBIE. JKN3HB B BOJIE. DBOJIOLHS TO3BOHOYHBIX.
[Mpoucxoxaenrne ampuoOmii U pentimid. [IporcxokaeHNEe MIICKOIMUTAIONUX U

IITHIT. HpI/IHI_[I/IH KIIFOYCBOTI'O ap0M0p¢)03a. OcBoeHnne OECIO3BOHOYHLIMUA H




IIO3BOHOYHBIMU KMBOTHBIMH CYILIH.
Pa3BuTHe xu3HU Ha 3emile 10 3paM M IEpUOaM: apXeil, IpoTepo30il, najeo30ii,
Me3030#, KkaifHo30M. OOmas XapakTepucTHKa KIMMaTra U TEOJOTHMYeCKUX
nporeccoB. [losiBieHNe 1 pacuBeT XapaKTepHBIX OPraHU3MOB. YTiIeo0pa3oBaHue:
€ro yCIJIOBHS U BIMSHHUE Ha T'a30BbIi cocTaB aTMOC(EpHI.

MaccoBble BBIMUPAaHHUS — SKOJOTMYECKHE KpHU3UChl mnpouuioro. [Ipuumubl u
CJIEICTBUSL MAaccOBBIX BbIMHpaHuil. COBPEMEHHBIN 3KOJIOTMYECKUN KPHU3UC, €TI0

0COOEHHOCTH

6.5

Paznenst m 3agmaum anTtpomosoruu. Metonael aHTpomnosiorud. CTaHOBIIEHUE
IIPEJCTaBICHUN O IPOUCXOKICHUH YesioBeKka. COBpEMEHHbIE HAYUHBIE TEOPHH.
CxoncTBO uenoBeKa C KUBOTHBIMH. CHCTEMAaTHYECKOE MOJIOXKEHHE YeOBeKa.
CBuzerenbcTBa  CXOJACTBA  YEJNOBEKA C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
MopdoIoTHIECKHe, AMOPHOTIOTUYECKHE, (hU3HOTOTO-OMOXUMHUYECKHUE,
nosesneHuYeckue. OTIN4Ms YeloBeKa OT )KUBOTHBIX. [IpsAMOX0kIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. PazBuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAIBHOU
CUCTEMBI.

JBwxymme cuibl ((akTopbl) aHTPONOIeHe3a: OWOJOTHYECKUE, COLUAIbHBIE.
CooTHolleHre OMOIOTHYECKUX U COLUAIBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIMM AHTPOIIOTE€HE3a. ABCTPAIIONUTEKU — IBYHOTHE NIPEJIKH JIFOEH.
UenoBek  yMmenblif, TEpBbIE HW3TOTOBJICHUS  Opyauil  Tpyaa. YenoBek
NPSIMOXOJISIIMA ¢ TIEPBBIA BBIXON JIOACH 3a mpenensl Adpuku. YenoBek
reiiaens0eprckuii — oOLIMi MpeoK HeaHAEPTAIbCKOro YeJOBeKa M 4YeJOBeKa
pasymHoro. YenoBek HeaHAEPTaIbCKUM Kak BHUJ JIOJIEH XOJOJHOTO KIIMMAaTa.
UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JCHUCOBCKMM YEIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npenenamMmu AQpuku.

OBOJNIOIUS COBPEMEHHOIO uejoBeKa. EcTecTBeHHBI OTOOp B MOMYJSALUAX
yenoBeka. MyTalMoHHBIN Tpouecc U nonuMopdusm. IlomynsaunoHHbIe BOJHBI,
npeiid reHoB, Murpanusa U «3h(EeKT ocCHOBATENS» B MOIYJISIUIX COBPEMEHHOTO
4eJI0BEKA.

UYenoBeueckue pacwl. [lonstue o pace. bosbiime pacel: eBporneonaHas
(eBpaszuiickasi), aBCTpajO-HErpoujHasi  (dKBaTOpUaibHAasi),  MOHTOJOMIHAS
(a3maTcko-aMepHKaHCKasi). Bpemss u myTH pacceleHHs 4YeloBeKa IO IUIaHEeTe.
EnuncrtBo  uenoBeueckux pac. HayuyHas  HecoCTOSITENBHOCTH — pacu3Ma.
[IpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBUSM OKpPY>Karolled cpebl.
BnusHue reorpaguueckoit cpeasl M apeiipa TeHOB Ha MOPQOJOTHIO U

(U3HNOIOTHIO YeToBeKa

DKOCHUCTEMBI U IIPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosiorun. CBsI3b 3KOJIOTUU C IPYTUMHU HaAyKaMHU.




Metonpt sxosoruu. IloneBbie HaOMOIEHUS. ODKCIEPUMEHTHI B SKOJOTHUH:
npupoAHble W JabopaTopHble. MojaenMpoBaHWE B JKOJOTMH. MOHHUTOPUHT

OKPY’KaOIIEeH Cpe/Ibl: IOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Dkonorudeckre (akTopsl M 3aKOHOMEPHOCTH HX aelicTBusa. Kiaccudukarms
JKOJIOTMYECKUX (AaKTOpOB: abHOTHYeCKue, OWOTHYECKHE, aHTPOIOTEHHbIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHS dKoJorWdyeckux ¢akropos. IIpaBuio
muaumyMa (K. HImpenrens, FO. JInbux). TonepaHTHOCTh. DBPHOMOHTHBIC H
CTCHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue (axtopsl. CBeT kak skoiorudeckuil daxrop. JleicTBue pa3HbIX
Y4aCTKOB COJIHEYHOTO CIEKTpa Ha OPraHu3Mbl. OKOJOTMYECKHE TIpYMIIbI
pacTeHHH U JXUBOTHBIX II0 OTHOLIEHHIO K cBeTy. CHUrHajbHas poJib CBETa.
DOTONEPUOIU3M.

Temmepatrypa kak 5Skojoruueckuii Qakrop. JlefictBue Temmeparypsl Ha
opranu3mbl. [ToMKuIOTepMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak okonormueckuil ¢dakrop. Ilpucmocobnenuss pacteHMii K
MoJJIEp)KaHuI0 BOAHOTO Oananca. Knaccudukaius pacTeHHI MO OTHOIICHHIO K
BoJie. [IpucnocobaeHus )KUBOTHBIX K M3MEHEHHUIO BOJJHOTO PEXKHUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3e€MHO-BO3IYIHAs, IIOYBEHHa,
ryOMHHAss ~ MOJANOYBEHHAs, BHYTPUOpPraHM3MeHHas. (DHU3UKO-XMMHUYECKHE
OCOOCHHOCTH cpell OoOuTaHud OpraHu3MoB. l[IpucnocobieHusi OopraHu3MoOB K
YKU3HU B Pa3HBIX CpEeIax.

buonoruueckue putmsl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOUHBIE U FOJUYHbIE
putMbl. [IpHcrnoco0IeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHMSIM YCJIOBUMN
YKU3HU.

JKusnennsie Gopmbl opranu3zMoB. [loHsTHE O >XM3HEHHOUW (Gopme. Ku3HEHHBIE
(GopMBI pacTeHHH: AEpeBbs, KYCTApHUKH, KYCTApHHUYKH, MHOTOJIETHHE TpPAaBBhI,
oJlHOJIeTHUE TpaBbl. JKu3HEeHHBbIE (DOPMBI KUBOTHBIX: THAPOOUOHTHI, TE€OOMOHTHI,
a’poOuOoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue QaxkTopbl. Buabl OMOTHYECKMX B3aMMOJAEHCTBHIA: KOHKYpPEHIUS,
XHUIIHAYECTBO, cMMOUO03 U ero ¢opmel. [lapazutusMm, xoomepamus, MyTyaau3Mm,
KOMMEHCAIIN3M (KBapTUPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJICUCTBUS  (TomHM4ueckue, (dopudeckue, (Habpuueckue). 3HAYCHHE
OMOTHMYECKMX B3aUMOJIEHCTBUI U1 CYIIECTBOBAHUS OpPraHU3MOB B Cpefe

oOuTaHUs. HpI/IHLII/IH KOHKYPCHTHOT'O UCKJIFOUCHUA

7.3

DKOJIOTHYECKHE XapaKTepUCTUKU momynsauuu. Ilomynsmus kak Ouonoruueckas
cucteMa. Posib HEOAHOPOIHOCTH Cpenbl, PU3NUECKUX OapbepoB U OCOOCHHOCTEH
OuoyIoTMu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI TOMYJISIIHIA.

OCHOBHBIE ITOKa3aTeJIN nonyJjisinuu: 49uCJICHHOCTH, IUNIOTHOCTH, BO3pPACTHAA H




MOJIOBasi CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCT,
MUTpALIHSL.

DKkojoruyeckas CTpykTypa mnonyisinuud. OIleHKa YUCIEHHOCTU TMOMYJIAIUY.
JunaMuka nomynsiiud U e€ peryisanus. buotudeckuil moTeHIMAN MOIYJISIUH.
MopenupoBanne AWMHAMUKH —nonyssauud. KpuBble pocTa  YHMCIEHHOCTH
nonyJsitiud. KpuBble BBDKUBaHUA. Perynsanus 4uCICHHOCTH TOMYJISIHN: pPOJIb
(GakTOpoB, 3aBUCAIIMX M HE 3aBUCSAMIMX OT IUIOTHOCTH. OKOJOTHYECKHE
ctpareruu BunoB (1- u K-ctparerun).

[Tonsitue 006 »Kosoruueckoil Hume BuAa. Mecrtoobutanue. MHoromepHas
MoJienb dkonorudeckorn Humu Jx.M. XartumHcona. Pa3mepsl skoimoruyeckoi
Humy. [loTeHnmanpHas 1 peaaTn30BaHHAs HUIIIU.

Bux kak cucrema nomynsuuil. Apeansl BUIOB. Buabl M HMX JKU3HEHHBIE
CTpaTeruyd.  3aKOHOMEPHOCTHM  TOBEICHUS WU MUIPALMHA  YKUBOTHBIX.

buonornueckue nHBa3UH JYKCPOAHBIX BUOB

7.4

CooOmiectBa opranu3MoB. buomneno3 u ero crpykrypa. CBsi3u MexIy
opraHu3MamMu B OuoreHo3e. OJKocHcTeMa Kak OTKpbiTas cucremMa (A.JDx.
Tencnu). @yHKIMOHANBHBIE OJOKM OPraHM3MOB B JKOCHCTEME: MPOIYLEHTHI,
KOHCYMEHTBI, peayueHTsl. Tpodpuueckue ypoBHH. Tpoduueckue Henu U CETH.
AbuoTtnueckue 010ku 3KocucteM. [TouBel W Wbl B 9KocucTeMax. KpyroBopot
BEIIECTB U MMOTOK SHEPTUU B IKOCHUCTEME.

OcHoBHbIE IOKa3aTeIM 3KOCHUCTEMbl. buomacca u mpoaykuus. DKOJIOTHYECKUE
MUPaMUJIBI YCell, OMoMacchl U SHEPTUH.

HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCMM W UX MPUYMHBL. AHTPONOIeHHBIC BO3JACHCTBUS Ha
cykueccun. Kimnmakcnoe cooOuiectBo. bruopaznoobpasue v moiHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOHYMUBOCTH COOOIIIECTB.

[Ipupoansie 3KOCHCTEMBL. AHTPONOTEHHBIE HKOCHCTEMBI. ATPOIKOCHCTEMA.
ArporieHo3. Pazniuust Mex 1y aHTPONIOTEeHHBIMH U IPUPOTHBIMU 9KOCUCTEMaMH.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opockas ¢iaopa u
dayna. CuHaHTpOnM3aIs Topoackoi (GayHbel. buonorndeckoe u X03SMCTBEHHOE
3HAYEHUE arpodKOCUCTEM M YpOO3KOcHUCTeM. 3aKOHOMEPHOCTH (OPMHPOBAHUS
OCHOBHBIX B3aMMOJCHCTBHI OpraHU3MOB B 9KOCHCTEMAaX.

IIepenoc sHEprun M BEMECTB MEXKIY CMEKHBIMU 3KOCUCTEMAMU. Y CTOMYHBOCTh
OpPraHU3MOB, TOMYJSALUUNA M DKOCUCTEM B YCJIOBHUSAX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3JICUCTBUI

7.5

buochepa — oOmemnnanerapHas oOosiouka 3eMiIHM, T/€ CYIIECTBYET WIU
cymecTBoBasia ku3Hb. YdeHue B.M. Bepnaackoro o Owocdepe. ObGmactu
o6uocdeps u e€ cocras. JKuBoe BerecTBo 6Mochepbl U ero (PyHKITUH.

3aKOHOMEPHOCTH _cyliecTBOBaHUs Ouocdepsl. OcobeHHOCTH OHochepbl Kak




mo0anbHOM  3KocHcTeMbl.  JluHamuyeckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHOT€OXMMHYECKME IMMKIBI (YIJIepoaa, as3oTa).
PurmuuHOCTS siBNIeHUI B Onocdepe.

3oHanbHOCTE Onocdeprl. [Torstrue o 6mome. OCHOBHBIC OMOMBI CYIIH: TYHIPA,
XBOWHBIE Jieca, CMEIIAHHbIE M IIHPOKOJIMCTBEHHbIE Jeca, CTENH, CaBaHHBI,
IYCTBIHU, TPONUYECKHE Jieca, BBICOKOTOPbsA. KimMar, pacTHTENbHBIA U
KHUBOTHBI MUP OMOMOB CYIIIH.

Crpykrypa u (QYHKIHS XKUBBIX CHCTEM, OIIEHKa MX PECypCHOTrO TMOTEHIHAIa U

OounochepHbIx QyHKIHI

7.6

DKOJOTUYECKHEe KPHU3UCHl U MX MPUUYMHBEL. Bo3nmelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpeabl. OXpaHa BO3AyXa. 3arpsi3HEHUE BOJHOM CpENbI.
Oxpana BoAHBIX pecypcoB. Paspymenue moussl. OXpaHa IMOYBEHHBIX PECYpPCOB.
H3menenue knumara.

AHTpPOIIOr€HHOE BO3JEHCTBUE HA PACTUTENIBHBIM W KUBOTHBIA Mup. OxpaHa
PacTUTEIBLHOIO U KUBOTHOrO Mupa. OCHOBHBIE NMPHUHLMIIBI OXPaHbl IPUPOJIBI.
Kpacubie kuuru. Ocobo oxpansemble mnpupogansie Ttepputopun (OOIIT).
boranuueckue caapl 1 30010rMUECKHUE TAPKH.

OcCHOBHBIE MPUHLMIIBI YCTOMYMBOIO pA3BUTHUSA YEJIOBEUECTBA W IPHUPOJBIL.
PanmonansHOo€  MpUPOJONONB30BAaHHE W COXpaHEHHE  OHUOJIOrMYECKOTo

pazHooOpa3us 3eMiaun




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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