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MNOSICHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mipeamety "buonorus" (mamee - Owomnorus) Ha ypOBHE
cpenHero ofOmiero obpazoBaHusl pa3paboTaHa Ha ocHOBe dDenepalbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 o6pazoBanuu B Poccuiickoii ®enepanuny», ®I'OC COO,
Konnenuuu npenonaBanusi ydyeOHoro nmnpeamera «buonorus» W OCHOBHBIX
MOJIOKEHUH (efepaibHON paboueit mporpaMMbl BOCITUTAHHUS.

VYueOusiii npeamer «buonorus» yray6nénnoro ypoBHsi mzydenus (10—11 xmaccer)
ABJISIETCSI OJHUM W3 KOMIIOHEHTOB MpeaMeTHON obnactu «EcTecTBeHHO-HayuHbIE
npeametb». CornacHo nonoxkeHussMm GI'OC COO npoduinibHbie yueOHbIE TPEAMETHI,
u3ydyaeMble Ha YIUIyOJIEHHOM YpOBHE, SBISIIOTCA criocodoMm auddepeHmaniu
o0yuyeHHsI Ha ypOBHE CpeAaHero oOmiero oOpa3oBaHUsI U TMPU3BAHBI OOECIECUUTH
MIPEEMCTBEHHOCTh ~MEXKJy OCHOBHBIM OOLIMM, CpPEAHUM OOIIMM, CpPEIHUM
npodeccoHaNbHBIM U BBICHIMM 00pa3oBaHueM. B TO ke BpeMs KakAbld W3 ITHX
y4eOHBIX TPEIMETOB JOHKEH OBITh OPUEHTUPOBAH HAa NPUOPUTETHOE pEIICHUE
00pa3oBaTeNbHbIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX 3a7a4, CBSI3aHHBIX C
npodopueHTanueil oOy4aromuxcs U CTUMYJHMPOBAHUEM HHTEpEca K KOHKPETHOU
00JIaCTM Hay4YHOTO 3HAaHMS, CBSI3aHHOTO C OWOJIOTHUEH, MEIUIIMHOM, HKOJOTHUEH,
TICUXOJIOTHEN, CHIOPTOM WJIM BOSHHBIM JIEJIOM.

[Iporpamma no yueObnomy mpenmery "buonorus" ma€r npeacTtaBieHHe O IEMH U
3ajayax wu3y4yeHus ydeOHoro mnpenmera «buonorus» Ha yriayOnEHHOM YpOBHE,
ompenenseTr o00s3areNibHOE  (MHBapUMAHTHOE) TMPEAMETHOE COJIEp)KAHUE, €ro
CTPYKTYPUPOBAHHE T10 pa3jieiaM 1 TeMaM, paclpeesieHue Mo KiaccaM, PpeKOMEHIYeT
MIOCJIEIOBATEILHOCTh U3YYEHHSI YYEOHOro MaTepuana ¢ Y4ETOM MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKU yueOHOTO Mpoliecca, BO3PACTHBIX 0COOEHHOCTEN
oOyuaronuxcs. B mporpamme no 6MOJI0TMM peannu30BaH MPUHIUI MPEEMCTBEHHOCTH
C U3y4YeHHEM OMOJIOTMM Ha YpPOBHE OCHOBHOIO 00Ilero oOpa3oBaHus, Onaromaps
yeMy  MpPOCMAaTpUBACTCS  HAMPABICHHOCTh  HA  MOCJEAYIONIEe  Pa3BUTHE
OMOJIOTUYECKUX 3HAHUMN, OPUCHTUPOBAHHBIX HAa (OPMHUPOBAHWE E€CTECTBEHHO-
HAyYHOT'O0 MUPOBO33PEHHUSI, IKOJIOTUYECKOTO MBILIEHUS, IPEICTABICHUN O 3I0POBOM
o0Opa3e JKHU3HHU, HA BOCIIUTAHUE OEPEKHOTO OTHOIIECHUS K OKPY’KaIoIlel MpUpoaHOU
cperne. B mporpamme mo OHONOTMM TakX e TMOKa3aHbl BO3MOXHOCTH Y4eOHOTO
npeameta «buonorus» B peanusanuu TpeboBanuit ®I'OC COO k miaHUPyEeMbIM
JUYHOCTHBIM, METANmpeIMETHBIM W TMPEAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMHpPOBAaHMM  OCHOBHBIX  BHUJOB  y4ye€OHO-TIO3HABATEIbHOM  JAESATENBHOCTU
0o0y4Jaronuxcsi Mo OCBOCHMUIO COJEPKaHMsI OMOJIOTMYECKOTr0 00pa3oBaHusl HA YPOBHE
CpemHero oomero oopa3oBaHusI.

VYuebnpii mnpenMer «buonoruws» Ha ypoBHE CpeaHEro oO0Iero o0pa3oBaHUs
3aBepuIaeT Ouojoruueckoe o0pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIUpEHHUE U
yrayOneHue 3HaHUM 00ydYarolmuxcsi O KUBOM MPHUPOJIE, OCHOBAX MOJEKYJSIPHOM U



KJIETOYHOW OWMOJIOTHHU, SMOPHOJIOTUNA M OWOJIOTMH DPAa3BUTHS, TCHETHKH, CEJIEKIIHNH,
OMOTEXHOJIOTHH, IBOJIOLMOHHOTO YUEHHUS U KOJIOTHH.

Wzyuenne yueOHOoro mpeamera «buomorus»» Ha  yriyOlleHHOM — YpPOBHE
OPUEHTHUPOBAHO HA TMOJATOTOBKY OOYYaIOMIMXCS K TMOCIEAYIOUIEMY MOJIYYEHHUIO
OMoNOTHYECKOro  00pa3oBaHMsi B By3aX W OpraHu3alMsaX  CPEIHEro
npodeccuoHanbHOro o6pazoBanusi. OCHOBY €ro COACpKaHHsS COCTABIIAET CHCTEMa
OMOJOTHMYECKUX  3HAHUI, TMOJIyYEHHBIX TPU  HU3YYCHUH  OOYYaAIOIUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX pPa3[ejoB OHOJIOTMM Ha YPOBHE OCHOBHOI'O
obmero oOpaszoBanus, B 10—11 kjaccax 3TH 3HAHUS TOJY4alOT pa3BUTHE. Tak,
pacCHIMPEHbl U yTIyOJeHbl OMOJIOTMYECKHE 3HAHUSI O PACTEHUSIX, )KUBOTHBIX, Ipudax,
OaKTepHsiX, OpraHu3Me 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTSX JKU3HH, JTOTOJHUTEIBHO
BKJIFOYEHBI OMOJIOTUYECKHE CBENCHHS TPUKIATHOTO M IOMCKOBOIO XapakTepa,
KOTOpPbIE MOKHO MCIOJIb30BaTh KaK OPUEHTHPHI IS MOCJIEIYIONIEro BbIOOpa
npodeccun. Bo3moxkHa ~ TakkKe ~ MHTErpanus  OWOJOTHYECKUX  3HAHUM  C
COOTBETCTBYIOIIMMHU 3HAHUSMH, TOJYYCHHBIMU OOYYAIOMUMUCSA TPU HU3YUYECHUU
($u3UKU, XUMHH, reorpaduu 1 MaTEMATUKH.

CrpykTypa nporpammsl no ydeOHOMY npeametry "buonorua" oTpaxaeT CUCTEMHO-
YPOBHEBBI W JBOJIIOIMOHHBIA TOJIXOJbI K H3ydeHHio Ouosnoruu. CorjacHO UM,
U3YYaroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIsl AKUBBIX CUCTEM PA3HOTO
YPOBHSI OpraHu3alli, SBOJIOLUMU OPraHUYECKOro MHpa Ha 3emie, COXpPaHEHUs
OuoJsioruyeckoro pasHooOpasusi miaHetsl. Tak, B 10 kiacce HM3y4darOTCS OCHOBBI
MOJICKYJIIPDHOM ¥ KJIETOYHOM OHOJOTHUH, AMOPHUOJIOTHU W OHUOJIOTMM Pa3BUTHS,
TCHETUKA W CEJeKUUHU, OHOTEeXHOJOTMHM ¥  CHHTETHYECKOM  OWOJIOTHH,
aAKTyaIM3UPYIOTCS 3HaHMS OO0ydyarmuxcs 1Mo OOTaHWUKE, 300JI0THH, AHATOMUH,
dbusuonorun 4venoreka. B 11 kiacce u3ydarOTCs HBOIIONMOHHOE YYEHUE, OCHOBBI
9KOJIOTHH U yueHue o ouocdepe.

VYuebnpiii npeamer «buonorus» mpuszBaH 00€CHIEYUTh OCBOCHUE OOYYAIOIUMUCS
OMOJIOTUYECKUX TEOPUI U 3aKOHOB, UJICH, IPUHIIMIIOB U MPABWJI, JISKAIINX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAy4YHOM KapTUHbBl MHpA, 3HAHUM O CTPOCHUHU,
MHOT000pa3u U OCOOCHHOCTSX KIJIETKH, OpraHu3Mma, IONyJsSiuu, OHOIeHO03a,
AKOCHUCTEMBI, O BBIIAIONIUXCS HAYYHBIX JOCTH)KEHUSIX, COBPEMEHHBIX MCCIICIOBAHUSIX
B OWONOTMHU, TPUKIAIHBIX AaCMEeKTaX OWojJorhyYeckux 3HaHuW. [{ns pasButus u
MOJICpKaHusl MHTEpeca OOydarolmmMXcs K OWOJOTHM Hapsay €O 3HAYUTEIHHBIM
00BEMOM TEOPETUYECKOI0 MaTepuaja B COJAEpPNKAHUU NPOrpaMmbl MO OHOJIOTUU
IPEeIyCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAHOBJIEHUS W Pa3BUTHS TOW WIJIM MHOM
obOnacTu OWMOJNOTHH, BKJIAJIOM OTEUYECTBEHHBIX W 3apyOEKHBIX YUEHBIX B PEIICHUE
BOKHEUITUX OMOJIOTUYECKUX U SKOJIOTUIECKUX TIPOOIIEM.

ens wusydenus: yueOHOTO mpenMera «buonorus» Ha YrIyOJI€HHOM YpOBHE —
OBJaJicHHe  OOyYalOUIMMHUCS  3HAHUAMH O  CTPYKTYpPHO-(YHKIHMOHAIHHOU



OpraHM3aIMH )KUBBIX CUCTEM PAa3HOrO paHTa U MPHOOpEeTEeHNEe YMEHHI UCTIOIb30BaTh
3TM 3HaHMA B  (OPMUPOBAHMM  HHTEpeca K  OmpeAenéHHOW  olmactu
npoecCHOHANBbHON /IEATeIbHOCTH, CBA3AHHOW C OHOJIOTHMEH, WM K BBIOOPY
y4eOHOr0 3aBeIeHUs AJIs IPOJOHKEHHS OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTmkeHne 1Lieu W3ydeHHsl yueOHoro mnpeamera «buonorus» Ha yriyOnéHHOM
YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIOIIUX 3a/1a4:

OCBOCHHE OOYyYarOIMIMMHCS CHCTEMbl OHOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOpHUSAX, KOHLEMLUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABIISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPA; O
CTPOCHHHM, MHOTOOOpa3sMM U OCOOEHHOCTSIX OHOJOTMYECKHX CHUCTeM (KJIEeTKa,
OpraHu3M, HOIYJSUs, B, OMOreoleHo3, ornocdepa); 0 BbIIAIOIINXCS OTKPBITUAX U
COBPEMEHHBIX UCCIIEI0BAHUSX B OMOJIOTHH;

O3HAaKOMJICHWE OO0y4aroumxcs C METOJAaMM IO3HAHWSI  KUBOM  MPHUPOJBL:
UCCIIEIOBATEILCKUMU METOAAMH OMOJIOTMYECKUX HayK (MOJIEKYJISIPHOM U KJIETOYHOM
Oouonoruu, HSMOPUOIIOTMM W OHWOJOTHH PpA3BUTHS, TEHETUKH H  CEJICKIUH,
OMOTEXHOJIOTMH M CUHTETUYECKON OMOJIOTHUH, MAJIEOHTOJIOTUH, S3KOJIOTUHN ); METOAAMU
CaMOCTOSTENIbHOTO MPOBEIEHUsI OMOJIOTMYECKUX HCCIEAOBaHUI B 1abOpaTopuu U B
npupojie (HalroAeHne, U3MEpPEHHEe, SKCIIEPUMEHT, MOJICITMPOBAHUE);

OBJIaJICHHE OOYYaIOLUMMUCS YMEHUSIMHU: CAMOCTOSITENIbHO HaXOAMTbh, aHAJIU3UPOBATH
M HCHOJIb30BaTh OMOJIOTMYECKYIO HH(OpPMALMIO; MOJIb30BATHCA OMOJOTHYECKON
TEPMHUHOJIOTHEH W CUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIYy Pa3BUTHEM OHOJIOTHUH
U COLMAJIbHO-3KOHOMHYECKMMHM UM 3KOJOTMYECKHMMM Mpo0JieMaMy YeJOBEUYEeCTBa;
OLICHMBATh TMOCJEICTBUS CBOEW MEATEIBHOCTH M0 OTHOUIEHHIO K OKpYKarolen
OPUPOJTHOM cpefie, COOCTBEHHOMY 3/I0POBBIO M 3J0POBBIO OKPY’KAIOLIUX JIIOJIEH;
000CHOBBIBaTh M COONMIOAATH MEpbl NPOQUIAKTUKH HH(PEKIMOHHBIX 3a00J€BaHUM,
npaBuja TOBEACHUS B MpUpoae M obecnedeHus: 0e30MacHOCTH COOCTBEHHOM
KU3HEACSITENILHOCTY B YPE3BBIYANHBIX CUTYalMsIX MPUPOJAHOIO U TEXHOTCHHOI'O
XapakTepa; XapaKTepu30BaTb COBPEMEHHbIE Hay4dHbIe OTKpPBITHS B o0JacTu
ouojoruu;

pa3BUTHE y OOYy4YalOIIMXCA HWHTEUIEKTYaJbHbIX W TBOPYECKHX CIOCOOHOCTEH B
npolecce 3HAKOMCTBA C  BBIJAIOIIMMUCA OTKPBITUSAMH W COBPEMEHHBIMU
HCCIICIOBAaHUSIMH B OWOJIOTMH, pEIIaeéMbIMH €10 TpobiieMaMu, METOI0JIOTHen
OMOJIOTMYECKOr0 HMCCIEAOBAHUS, MPOBEICHHS SKCIEPUMEHTAIBHBIX HCCIEAOBAHUH,
penieHuss OWOJIOTMYECKUX 3a/1ad, MOJECIUPOBAHUA OHOJOTMYECKUX OOBEKTOB H
IPOLIECCOB;

BOCIHUTAHKUE Y 0O0yUYaOIIMUXCs IEHHOCTHOTO OTHOIIEHUS K KUBOM MPUPOJIE B LIEJIOM U
K OTAETbHbIM €€ OOBeKTaM U SBICHUAM; (OPMHUPOBAHUE 3SKOJOTHYECKOH,
TeHETUYECKON TPaMOTHOCTH, OOIIEeH KyJIbTypbl MOBEACHUS B MPHUPOJE; MHTETPALUU
€CTECTBEHHO-HAYYHbIX 3HAHU;



npuoOpeTeHue 00yJaroIMucs KOMITETEHTHOCTH B parmoHaIbHOM
MIPUPOIOTIOIL30BaHUH (COOITIOICHUE MPABWII TTOBEJCHUS B MPUPOJIC, OXPaHbI BUJIOB,
sKocucTeM, Omocdeprl), coxpaHeHWH COOCTBEHHOTO 3J0POBBbS M 370POBBS
OKpY’KaroIux Jirojied (cobmoaeHuss Mep npouiakTuky 3a001eBaHmi, o0ecrieueHne
0€30MacHOCTH KM3HEJEATEIPHOCTH B YPE3BBIYAWHBIX CHUTYyalUSIX MPUPOJHOTO U
TEXHOTEHHOTO XapaKTepa) Ha OCHOBE WCIOJb30BaHHS OWOJOTHYECKUX 3HAHUU H
YMEHUU B TOBCEHEBHOM KU3HU;

CO3J]aHUE YCIOBUM MJIE OCO3HAHHOTO BbIOOpAa OOYYAIONIMMUCS WHIUBUIYATbHON
oOpazoBarenbHON TPaeKTOPHH, CIoCcoOCTBRYIOMIEH MOCJIETYIOIIEMY
npo(ecCHOHaTbHOMY CaMOOTMPEIECICHUI0, B COOTBETCTBUM C HWHIWBUYyAIbHBIMU
WHTEpECaMH U TIOTPEOHOCTSIMHU PETHOHA.

OO6mree 9ncI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTUH Ha yriayOJEHHOM ypOBHE
cpeaHero obmiero obpaszoBanus, coctaBisger 204 yaca: B 10 kimacce — 102 gaca (3
yaca B Hezielno), B 11 kimacce — 102 gaca (3 yaca B HeZIeNI0).

OT6op opraHu3allMOHHBIX (OPM, METOJOB M CPEIACTB OOydYeHHs OHUOJOTUH
OCYIIECTBIISIETCA C YYETOM CHenu(puKH €ro COACp)KaHWS W HaAIMpaBICHHOCTH Ha
MPOJIOJDKCHNE  OWOJIOTHYECKOTO  00pa3oBaHWs B OpraHM3AIUAX  CPEIHETrO
po(eCcCUOHATBEHOTO U BHICIIETO 00pa30BaHUS.

OO0s3aTeIbHBIM  YCIIOBUEM IIpH OOyYeHUH OWOJOTHM Ha YIIyOJaEHHOM YpOBHE
SBIISICTCSL TIPOBEJeHHE JabOpaTOPHBIX W TPAKTHYCCKUX paboT. Takke ydactue
0oOy4Jaronuxcsi B BBIMOJHEHUW TPOCKTHBIX M Y4EOHO-HCCIICOBATENBCKUX pPadoT,
TEMaTHKa KOTOPBIX OMPEIEISACTCS YUUTEIeM Ha OCHOBE MMEIOIIMUXCS MaTepUalIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.



COILEPKAHUE OBYUYEHUSA
10 KJTACC

ConepxaHue MPOTpaMMbl, BBIJICICHHOE KYpCU8OM, HE BXOAUT B TPOBEPKY
rocyjapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouonorusi — KOMIUIEKCHas Hayka. Kparkas wucropus pa3BUTHSA
ouonoruu. bronornyeckne Hayku v u3ydaembplie MU MpoOeMbl. DyHaamMeHTaIbHBIC,
MIPUKJIAJIHBIC U TIOMCKOBBIE HAYUHbIC UCCIICIOBAHMS B OMOJIOTHH.

3HaueHue 6nosioruu B GOPMUPOBAHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. [Ipodeccuu, cBsizanHbie ¢ Ouonorueil. 3HayeHUe OUMOJIOTMHU B MPAKTHUYECKOU
JNEATEIbHOCTH 4YEJIOBEKA: MEJUIIMHE, CEIbCKOM XO3SIMCTBE, MPOMBIIUIEHHOCTH,
OXpAaHE MPUPOIBI.

JlemoHCcTpauumn

[Toptpersl: Apuctorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. Hapsun, V.
Iapsen, I'. Mennens, B. . Bepuanckuu, U. I1. I1aBnos, 1. . Meunukos, H. U.
Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, @. Kpuk, /1. K. benses.
Tabmuet u  cxembl: «CBsizb OWOJIOTMUM € JOpyruMu  Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbI U UX U3yY€HHUE

JXKuble cucTeMbl Kak TpenMer uizydeHusi Ouosjoruu. CBOWCTBAa KUBBIX CHUCTEM:
€IMHCTBO XHWMHUYECKOTO COCTaBa, AUCKPETHOCTh W LEJIOCTHOCTh, CIIOKHOCTh U
YIIOPSAI0YECHHOCTh CTPYKTYPBHlI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTD, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alyy >KUBBIX CHCTEM: MOJEKYJIAPHBIM, KIETOYHBIM, TKAHEBBIW,
OpTraHU3MEHHBIN, TMOMYJAIIMOHHO-BUOBON, KOCUCTEMHBINA (OMOTeOIeHOTHYECKUIN),
ouocdepnsbiit. [Iporeccel, npoucxoasmue B )KUBBIX cucteMax. OCHOBHbBIC TTPU3HAKU
xuBoro. JKu3Hp kak gopma cyliecTBoBaHus MaTepuu. Hayku, m3ydaromue >KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSAX OpPTraHU3ALUH.

W3yuyenne >kuBbIX cHCTeM. Meroabl Ouosorndyeckoil Hayku. HaOmronenue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTeMaTh3anus, MetaaHanu3. [loHsTtue o 3aBUCUMON U
HE3aBUCUMOU TnepemeHHoM. [lnannpoBanue sxkcnepumenrta. [locTaHOBKa U MpoBEpKa
runore3. Hynesas rumoresza. [lonstue BbIOOpKM W €€ MOCTOBEpHOCTh. PazOpoc B
Oouonornuecknx maHHBIX. OIEHKa OCTOBEPHOCTH TOJYYEHHBIX PE3yJIbTAaTOB.
[IprurHBI UCKaXEHUS PE3YIBTATOB SKCIIEpUMEHTA. [[OHATHE CTATUCTUYECKOTO TECTA.
JdeMoHcTpanuu

Tabmuupbl U cxembl: «OCHOBHBIE MPU3HAKU >KU3HW», «BHOJIOrHYECKHUE CHUCTEMBD»,
«CBoJCTBA )KMBOM MaTepumn», «YPOBHU OpraHU3alMu )KUBOU MPUPOIb», «CTpoeHue



KUBOTHOW KIETKN», «TKaHW >KUBOTHBIX», «CHCTEMBI OPraHoOB YEJIOBEYECKOIO
opranuzmay, «buoreonenos», «buocdepa», «MeTobI U3YUSHUS KUBOM PUPOIBD.
O6opynoBanme: JnabopaTopHoe OOOpYyJIOBaHWE IS TPOBEACHUS HAOIIOICHUN,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonb3oBaHWE pPa3IMYHBIX METOAOB IIPU H3YYCHUHU
KUBBIX CUCTEM.

Tema 3. buoJsiorus KiIeTku

Knerka — crpykTypHO-QYHKIHOHANBHAS €AUHUIA >KUBOTO. VICTOpUST OTKPBITUA
kietku. Pabotrer P. I'yka, A. JleBenryka. Kimerounas teopus (T. IlIBann, M.
[neiinen, P. Bupxos). OCHOBHBIE MOJIOXKEHUSI COBPEMEHHOM KJIIETOYHOM TEOPUH.
Metoabl MOJIEKYJSIPHOM U KIJIETOYHOW OHMOJIOTHMH: MHUKPOCKOIHUA, Xpomartorpadus,
anekTpodope3, METOJ MEUYEHBIX aTOMOB, AuddepeHIanbHoe HeHTPUGYTUPOBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yyeHue QuKcUupo8anHvlx Kiemokx. DIEKTPOHHas
Mukpockonusi. Kougokanvraa muxpockonus. Bumanvhoe (npusicusnennoe) uzyyerue
KJIemox.

JlemoHCcTpauumn

[Toptpetsr: P. I'yk, A. JIleBenryk, T. [lIBann, M. IlInennen, P. Bupxos, K. M. bap.
Tabmuubr u cxembl: «CBETOBOM MHUKPOCKOM», «DJIEKTPOHHBIH MHKPOCKOID,
«Hcropus pa3BUTHA METOLOB MUKPOCKOIIUN.

O6opynoBaHue: CBETOBOM MHKPOCKOII, MUKPOIIPENapaThl PACTUTENbHBIX, ) KUBOTHBIX
1 OaKkTepUalbHBIX KIJIETOK.

IIpakTuyeckass  paGora  «/3yyeHme  METONOB  KIETOYHOW  OmoOJIOTHH
(xpomatorpadusi, anekrpodopes, nuddepeHimanpHoe nenTpudyruposanue, [ILP)».
Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHYECKHUMN COCTaB KJIETKU. Makpo-, MUKPO- U yIbTPAMHUKPOIJIEMEHTHI. Boma u eé
pOJIb  KakK pacTBOPUTENS, pearcHra, yd4yacTue B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyisiuuu. MuHepalbHble BELIecTBa KIETKU, UX Ouosornyeckas poib. Poib
KaTHOHOB ¥ aHUOHOB B KIIETKE.

Opranuyeckue  BEHIECTBA  KIETKUM.  bHOJOrHYeckue  MNOJHUMEpPBL.  benkwu.
AMHWHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTyphl O€NKOBON MoJeKyibl. [lepBuunas
CTpyKTypa Oeika, mNenTHAHas CBsA3b. BToOpuuYHas, TpeTU4YHas, YeTBEpTUYHAA
cTpykTypel.  Jlenatypauus. CpoiictBa  OenkoB. Knaccudukanus — Oenkos.
buonoruueckue GpyHkuuu 6enkoB. [lpuonsi.

VYraeBoasl. MoHOCaxapuabl, IUcaxapubl, OJUrocaxapuiabl U moaucaxapuabl. OO0
IUIaH CTpO€HUs M (PU3HKO-XMMHUYECKHE CBOMCTBa yIJIeBOJOB. buojornyeckue
(YHKIIMH yTIIE€BOIOB.

Jlumunel.  TuapodunbHo-ruapodoOHbIe  cBoiicTBa. Kiaccudukauus Iunuaos.
Tpurnuuepunsl, Qochonunuasl, BOCKHA, CTEpOUAbl. buonornyeckue GyHKIUU



munuoB. OOmHe CBOWCTBA OMOJOTUYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K
CaMO03aMbIKaHHIO, OJYTIPOHUIAEMOCTb.

Hyxneunoseie kucinotel. JHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneorunsl. [Tpunmun kommiuementapuoctu. [Ipasuno Yapradda. Ctpykrypa JHK
— JIBOMHas crnupaib. MecTtoHaxoxaeHue u Ouonornueckue Gpynkuuu JAHK. Bump
PHK. ®ynkuuun PHK B knerke.

Crpoenue w™onekynsl AT®. Makpospruueckue cBsa3u B Mosekyine ATO.
buonornyeckue ¢ynkuuu AT®. BoccraHOBIEHHBIE MEPEHOCUMKH, UX (DYHKIMH B
kietke. /pyeue nykneosuompugocpamor (HTD). CexkBenupoBanue [IHK. Memoow:
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHas OUoiOrusi: OMOXHUMHUYECKHE U OMO(PU3NYECKHUE HCCIEOBAHUS COCTaBa
U TPOCTPAHCTBEHHOW CTPYKTYpbl OMOMOneKkyn. Mooenupoeanue cmpykmypul u
@YHKYUlL OUOMONEKY U Ux Komniekcos. Komnviomepuolii ouzauin u opeanHudeckuil
CUHMmMe3 OUOMOTIEKYL U UX HENPUPOOHBIX AHATIO208.

JemoHCcTpauumn

IToprpetsr: JI. Ilomunr, JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, O.
Conrep, C. [Ipy3unep.

Huarpammbl:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXWUBOU MPUPOIEH,
«PacripeeneHne XuMUYECKUX 3JIEMEHTOB B )KMBOW ITPUPOJIEN.

Tabnuiet 1 cxeMbl: «Ilepuoauyeckas TabaMIa XUMUUECKUX JIEMEHTOBY, «CTpoeHue
MOJIEKYJIbI BOJbI», «BeliectBa B cocTtaBe OpraHu3moB», «CTpOEHUE MOJEKYIIbI
oenkay, «CTpPYKTYphl O€IKOBOM MOJEKyNb», «CTpoeHHE MOJEKYI YIIIEBOIOBY,
«CtpoeHue Monekyn aunuaoB», «HykiaenHoBble KUCHOTB», «CTpOEHUE MOJIEKYJIbI
ATO».

O6opynoBaHue: XUMHAYECKAsl MOCYAa U 000PYI0BAHHUE.

JlaGopaTtopnasi pab6ora «OOHapyxkeHHEe OEJIKOB C TIOMOIIbIO KAaYeCTBEHHBIX
peaKIuii».

JlaGopaTtopnas padora «JVccienoBaHue HYKJIEMHOBBIX KHUCIOT, BBIJICJICHHBIX W3
KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIUM KICTKH

Tumbl  KJIETOK:  JyKapuoTHyeckas U mOpokapuoruueckas.  CTpyKTypHO-
byHKIIMOHATBHBIE 00pa30BaHUS KICTKHU.

CtpoeHne mpOKapHOTHYECKOM KieTkH. KierouyHas creHka OakTepuili M apXew.
Oco0eHHOCTH CTpOEHUSI TeTepOoTPOdHON U aBTOTPO(YHON MPOKAPUOTUYECKHUX KIIETOK.
MecTo U poJib MPOKAPUOT B OMOIIEHO3aX.

Ctpoenne © (QYHKIIMOHUPOBAHHWE DYKAPUOTHUECKOW KieTku. [lmazmaTmdeckas
MeMOpaHna (masmaiieMma). CTpykTypa Iuta3MaThdeckod memOpanbl. TpaHcmopt
BEIIECTB 4Yepe3 IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (qud¢y3usi, obnerd€Hnas
muddy3us), akTUBHBIM (MEPBUYHBIM W BTOPUYHBIA aKTUBHBIM TPAHCIOPT).



[Tomynponumaemocts MeMOpanbl. Pabota HaTpuii-kaineBOro Hacoca. DHJIOIMTO3:
nuHOIMTO3, (aroruro3. Dk3omuto3. Kierounas crenka. CTpykTrypa W GyHKIAA
KJIETOYHOW CTEHKH pacTEHUM, TpUOOB.

Hurornasma. Lutozons. Lutockener. JBrkenne nuroriazmbel. OpraHoubl KIETKH.
OnHoMeMOpaHHbIE OpraHoOUAbl KJIETKU: 3HAoIIazMaruyeckas cetb (DIIC), anmapar
['oapmku, TU30COMBI, UX CTpoeHHue U (GYHKIMH. B3anMocBs3b OZHOMEMOpPaHHBIX
opraHoun1oB kjeTkd. CTpOCHHE TPaHyJSIPHOTO PETUKYIyMa. Mexanusm Hanpasienus
benxoe 6 OIIC. CunHTe3 pacTBOpUMBbIX OenkoB. CHHTE3 KIETOYHBIX MEMOpaH.
['mangkuii (arpanysapHBIN) 3HAOIIIa3MAaTUYECKU peTUKyTyM. CekpeTopHas GyHKIUs
anmapata [onbmxu. Moougurxayus 6enkos 6 annapame ['onvoocu. Copmuposxa
oenxoe 6 annapame [onvoxcu. TpaHcnopT BemlecTB B KieTke. Bakyonu
pactutenbHbIX KieToK. Knetounslii cok. Typrop.

[ToyaBTOHOMHBIE OpraHOUAbl KJIETKH: MUTOXOHJIPUH, IUIACTUIBL. [Ipoucxoscoenue
mumoxonopuit u naacmud. Cumoébuoecenes (K.C. Mepeosickosckuu, JI. Mapeynuc).
Crpoenne u (QYyHKUMM MUTOXOHApUA U 1actui. [lepBuuHble, BTOpUYHBIE U
CJIOXHBIE TIACTUABI (DOTOCHHTE3UPYIOIIHUX 3YKAPHOT. XJIOPOILIACThI, XPOMOILIACTHI,
JIEUKOIUIACTBI BBICIIUX PACTEHUM.

HememOpanubsie opranougsl kietku CrpoeHne u (QYHKIHH HEMEMOpPaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocomsi. IIpomescymounvie Quramenmul.
MukpodunamenTsl.  Akmunogvie  Mukpoguiamermvl.  MBpIIlIEYHbIE  KJIETKH.
Axmunosvie KoMnonenmsl HembluleyHvlx Kiemok. MukpoTpybouku. KiieTouHblit
neHTp. CTpoeHue 1 IBUKEHHUE KI'YTUKOB U pecHU4YeK. MUKpOTPYyOOUKH IIUTOILIA3MBI.
HenTtpuons. berku, accoyuuposanmnvie ¢ MUKpODUIAMEHMAMU U MUKPOMPYOOUKAMU.
MomopHhvie 6enxu.

SAnpo. OOonouka sapa, XpOMATWH, KapuoIUla3Mma, SJIPBIIIKH, WX CTPOCHUE U
¢ynkuuu. SAnepHeiii  OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacHONOKEHUE
XpOMOCOM B HHTep(azHOM sape. Iyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. Jlumamuxa s0epHoil 06010uku 6 mumose. HoepHolil
MPAaHcnopm.

Knerounsle BkitoueHus. CpaBHHUTENbHAs XapaKTEpUCTUKA KIETOK JYKapHOT
(pacTUTENnbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

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

Tabmuiel u cxeMbl: «CTpoeHHE PYKApUOTUUECKOW KJIeTKn», «CTpoeHHE >KUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KiIeTKn», «CTpOeHHEe MUTOXOHAPUMNY», «Sapoy,
«CTpoeHHE MPOKAPUOTHYECKON KIIETKH.

ObopynoBaHHe: CBETOBOM MHUKPOCKOIM, MUKPOTPENapaThl paCTUTENbHBIX, YKUBOTHBIX
KJIETOK, MUKpOTpenapaTbl 0aKTepHalbHbIX KIETOK.

JlaboparopHasi pabora «/3ydeHue CTpoeHus KJIETOK Pa3IM4HbIX OPTaHU3MOBY.



IIpakTnueckas padora «/3ydyeHue CBOICTB KIETOUHON MeMOpaHbD».
JlabopaTtopnas pabora «MccimenoBaHne IUIa3MoiIM3a M AEIIA3MOJIA3a B
PACTUTEINIBHBIX KIIETKAX).

IIpakTHyeckas padora «V3ydyeHne MABMKEHUS LUTOILIA3Mbl B PACTUTENIBHBIX

KJIETKaX).
Tema 6. O0OMeH BelIeCTB M NPeBpallleHUe JHEPIUH B KJIETKe
AccuMWISILIMSL ¥ TUCCUMIIIALIUA — JBE CTOPOHBI MeTabonm3ma. Tumbl oOMeHa

BELIECTB: AaBTOTPO(HBIM M TreTepoTpOodHBI. YuacTue KHUCIOpPOoJa B OOMEHHBIX
npoleccax. DHepreTuueckoe odecrneueHue kieTku: npespaiienue ATD B 0OMeHHbIX
npoueccax. DepMeHTATUBHBIA XapakTep peakiui KJIECTOYHOTO MeTaboIu3Ma.
depMeHTBI, UX CTPOEHHUE, CBOMCTBA U MexaHu3M AeilcTBusa. Kodepmentsl. OTinuus
(GEepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. belKu-akTUBATOpPhl W OENKU-
UHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEAKIMid OT Pa3IMYHBIX
(bakTopoB.

IlepBu4HBINM CUHTE3 OPraHUYECKUX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCULEHHbIU U
oxcuzeHHblil pomocunmes y baxmeputi. Ceemocoduparowue nueMeHmol U NUSMeHmbl
peakyuonnoz2o yenmpa. Ponab xnopomiactoB B mnporecce (otocuHTe3a. CBeToBas u
TeMHOBass ¢a3pl. Domoovixanue, Cz, Cqo u CAM-munvr pomocunmesa.
[IponyktuBHOCTh (oTOCHHTE3a. BrnusHue pa3nmuyHbiX (PaKTOpOB HA CKOPOCTh
(doTocuHTe3a. 3HaueHUe POTOCUHTE3A.

XemocuHTe3. PazHooOpaszue OpraHu3MOB-XEMOCUHTETHUKOB: HUTPUDUITUPYIOIIUE
OakTepuu, >jKele300aKTepuu, CcepoOaKTepuu, BOJOPOAHBIC OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AHadpoOHble opraHuaMbl. Bunel Opoxkenus. I[IpoaykTel OpokeHHsT W UX
WCTIOJL30BAaHUE  YEJIIOBEKOM. AHa’poOHbIE MHUKPOOPTaHU3MBI KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO30OYyAUTETN OOJIe3HEH.

AdpoOHBIE OpraHU3MBI. DTarmbl YHEPreTUIECKOTO oOMeHa. [1oAroTOBUTENbHBIN JTall.
['mukonu3 — 6ECKUCIOPOTHOE PACIICTICHNE TITFOKO3HI.

buomornueckoe OKHUCIIEHWE, WM KIETOYHOE JbIXaHue. Poiab MUTOXOHApPUU B
nporieccax Ouosiornyeckoro okucieHus. lluknnueckue peaknuu. OKHCIUTEIHHOE
dbochopunupoBanue. Suepeus memobparnHo2o epaouenma npomonos. Cunmes ATD:
paboma npomornHou ATD-cunmaszwl. llpeumyiecTBa a’poOHOro MyTH OOMEHa
BEIIECTB Tepe aHadpoOHbIM. (D PEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.
JdemoHcTpanuu

[Toptpersr: k. Ilpuctim, K. A. Tumupszes, C. H. Bunorpauackuii, B. A.
OHnrensrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibr u cxembl: «DOTOCHHTE3Y, « IHEPreTUYECKU 0OMeH», «brocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.



O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYIOBaHHME JJisi MPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnasi padora «/I3ydyeHHE KATaIUTUYECKOHM AKTUBHOCTH (PEpMEHTOB (Ha
IpUMEPE aMUJIa3bl WK KaTanaas3bl)y».

Jlaboparopuasi padora «/3ydeHue (epMEHTATHBHOIO pACIICIUICHUs TEPOKCUaa
BOJIOPO/JIa B PACTUTEIIBHBIX U KUBOTHBIX KIETKaX).

JlabopaTopnasi pabora «CpaBHeHue Npo1ieccoB (POTOCHHTE3A M XEMOCHHTE3aY.
JlaboparopHnasi pa6ora «CpaBHEHHE MPOIECCOB OPOKEHUS U IIXAHUSD.

Tema 7. HacaeacrBennass uHGopManus U peajn3anus eé B KIeTKe

Peakunn wmaTtpuuHOro cuHte3a. IlIpUHOUII KOMIUIEMEHTApPHOCTH B PEAKIUAX
MaTpU4YHOro cuHTe3a. Peannszanusi HaclieNCTBEHHOM HHpopMauuu. I eHeTmyeckuit
KOX, ero cBoWcTtBa. TpaHckpunuusa — wMartpuunbeli cuHTe3 PHK. Ilpunnumer
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTHUNAPAJUIEIbHOCTh, ACHUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.
Tpancnauus u e€ stanbl. Yuactue TtpaHcnoptHeix PHK B OuocunTtese Oenka.
VYcnoBust Ouocunte3a Oenka. KoaupoBanue amuHoOkuciaoT. Pomb pubocom B
OnocuHTe3e OerKa.

Coepemennvie npedcmasenenus o cmpoeHuu 2cenog. OpraHusalnus TeHOMa Yy
IPOKAapUOT M JYKapuoT. Perynsiuus akTMBHOCTM T€HOB y MpokapuoT. ['mmotesa
onepona (®@. Kaxob, XK. Mano). MonexynsipHvie mexaHuzmMbl dKCHPEeCCuu 2eHO8 )
aykapuom. Ponv xpomamuna 6 pecynsyuu padomul 2enog. Perynauusi oOMEHHBIX
IPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycel — HekneTouHbie (OpMBI KHU3HU M oOOnHuratHele mnapasuthl. CTpoeHue
IOPOCTBIX U CIIOKHBIX BUPYCOB, PETPOBHUPYCOB, OakTtepuodaroB. JKuznenmwiti yuxm
JHK-cooepocawux  eupycos, PHK-cooepoxcawux eupycos, baxmepuogpazos.
Obpamnas mpauckpunyus, peeepmasa, UHmezpasa.

Bupycubie 3a0oneBaHusi uenoBeka, KXWBOTHBIX, pactenuit. CIINI, COVID-19,
COIMAJIbHBIC U MEAUIIMHCKHE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anamuz ooavwux maccusos («bigdatay)
CMPYKMYPHLIX OUuonocuyeckux oanuwlx. Hanomexmnonoeuu 6 ouonoeuu u meouyure.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocodvl docmasKu ieKapcms.
JdemoHcTpanumn

[ToptpeTtsr: H. K. Kosnbiios, /1. Y. UBaHOBCKUI.

Tabmuiet u  cxeMmbl: «buocunre3 Oenkay, «['eHernueckuit kom», «Bupyce»,
«bakrepuodarm.

IIpakTuyeckas padora «Co3anue MOJEIN BUPYyCay.

Tema 8. 7Ku3HeHHBIN HUKJ KJICTKHU

Knetounsnii nuki, ero nepuoas! u perynauus. Muatepdasza u muto3. OcobeHHOCTH
npoleccoB, mpoTekammmx B uHTepdaze. IloaroroBka KIETKH K JIEJIEHUIO.



[IpecunteTnyecknii (MOCTMUTOTUYECKHIT), CUHTETHUUYECKUNA M TMOCTCUHTETUYECKUI
(TpeMHUTOTUYECKUI ) IEPUOIBI HHTEP(DA3BI.

Marpuunbii  cunre3 JHK — permmkammsa. [lpuamuner perumkanvu  JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3,  AHTUIAPAJUIEIBHOCTD.
Mexanuszm perukanun JJHK. Xpomocombl. CtpoeHune xpomocoM. Temomepsl U
TemoMepaza. XPOMOCOMHBIM HA0Op KIETKM — KapuoTull. JUIIOUIHBIA U
raruiougHbli ~ Habopbl  xpoMocoM. ['omonormunslie  XpomocoMbl. I[lonoBsie
XPOMOCOMBI.

Jlenenue kneTku — MuTO3. CTaAuM MUTO3a U IPOUCXOJAIINE B HUX MPOLIECCH. THUIIBI
muto3a. Kapuoknnes u nuutokuHes. buonornyeckoe 3Ha4eHUE MUTO3A.

Perynsnus mutoTnyeckoro nukia kietku. [Iporpammupyemas kieroyHasi rudensb —
aronTo3.

Knerounoe sapo, XpomMocoMbl, (yHKIIMOHalbHAs TE€HOMUKA. Mexanusmol
npoaugepayuu, ouggepenyuposku, cmapeHus u eubeau kiemok. «L{ugposas
KlemKka» — ououngopmamuyeckue mooenu QyHKYUoOHUpPOB8aHUsL KIemKU.
JlemoHCcTpauumn

Tabnuiel U cxembl: «KU3HEHHBIN UK KIETKW», «MuT03», «CTpoeHrne XpoMOCOMY,
«Perumkanusa JTHK».

O6opynoBaHue: CBETOBOM MHKpPOCKOI, MHKporpenaparsl: «MHTO3 B KIETKax
KOpEIIKa JIYKa».

JlabopaTopHas padora «/M3ydeHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.
Jlaboparopnasi pabora «HabGmonenne MUTO3a B KJIETKaX KOHYMKA KOpeEIIKa JyKa
(Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. CTpoenne u QyHKUNHM OPraHM3MOB

buonoruueckoe pasHooOpazue opraHu3sMoB. OJIHOKJIETOUYHBIE, KOJIOHUAJBHEIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OcoOEHHOCTH CTPOCHHUS H JKU3HEACITEIIBHOCTH OJHOKJIETOYHBIX OpPTraHU3MOB.
baktepun, apxeu, OIHOKIETOYHBIE TPHUOBI, OJHOKJIETOYHBIC BOJOPOCIH, APYyTHe
npoTUcThl. KoJIOHMabHBIE OPraHU3MBl.

B3auMocCBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBbI
opranoB. OpraHusM Kak eguHoe uemnoe. ['omeocras.

Tkanu pacreHuii. TuMBl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHAas, IMOKPOBHAs,
MPOBOJIAIIASL, OCHOBHas, MexaHudeckas. (OcoOCHHOCTH CTpoeHHs, (QYHKIUNA U
PACIIOJIOKEHUS TKAHEW B OpraHax paCcTeHUM.

TkaHu JKMBOTHBIX M 4Ye€JOBEKa. THNbl JKUBOTHBIX TKAHEH: JIUTEINAJIbHAS,
COCIMHUTENbHAS, MbIIeyHasi, HepBHas. OcOOEHHOCTH CTpoeHHs, (YHKOHA U
pPAacnoJIOKEHUSI TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHble W TeHEpaTUBHbIE OpraHbl pacTeHuM. OpraHbl U CHUCTEMBI
OpPraHoOB KUBOTHBIX U 4YenoBeka. OyHKIMU OPraHOB U CUCTEM OPTraHOB.



Onopa Ttena opranusmoB. Kapkac pacrenuil. CkeleTbl OJHOKIECTOYHBIX H
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapyXHblil 1 BHYTpeHHUH ckeneT. CTpOEHUE U THUIIbI
COEAMHEHNS KOCTEN.

JIBuKeHue OpraHu3MoOB. JIBMKeHHE OJHOKJIETOYHBIX OPraHU3MOB: amMEOOUHOE,
KTYTUKOBOE, PECHHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHUW: TPOMU3MBI U
HacThM. [[BMyKEHHME MHOTOKJIETOYHBIX KMBOTHBIX M YEJIOBEKA: MBIIIEYHAs] CHCTEMA.
Pednexc. CkeneTHbIe MBI U UX padoTa.

[Iuranue opranusmoB. llormomieHue BOABI, YTIEKUCIOTO Ta3a U MHUHEPAJIbHBIX
BEILIECTB pacTeHUAMH. [IuTanne )KMBOTHBIX. BHYTPUIIOIOCTHOE U BHYTPHUKIIETOYHOE
nuieBapenure. IIutaHue MO3BOHOYHBIX JKUBOTHBIX. OTIENbl MHUIIEBAPUTEIBLHOIO
Tpakra. [InmeBapurenpHble xkene3sl. [InmeBapurenbHas cucTeMa 4ejIoBeKa.
JlpixaHue opranu3moB. Jlpixanue pactenuil. Jpixanue >kuBoTHbIX. Juddy3us razos
yepe3 IOBEpPXHOCTh KieTKM. KoxkHoe npixanue. JlpIxarenpHas IOBEPXHOCTb.
XKabepHnoe u nérounoe apixaHue. [IpIxaHHe MO3BOHOYHBIX XUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE ~ YCIIOKHEHHE CTPOEHUS JETKUX TO3BOHOYHBIX  KHUBOTHBIX.
JlpixarenbHas CUCTEMA 4YeNOBEeKa. MexaHu3M BEHTWIALMU JETKUX Yy MTHL U
MJIEKONUTAOIUX. Perymsius apixanus. JprxatenbHble 00bEMBI.

TpaHCcHOpT BELIECTB y OPTraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUW. TpaHcropT
BEILECTB y KUBOTHBIX. KpoBeHoCHas cucrteMa u e€ opranbl. KpoBeHoCHas cucrema
II03BOHOYHBIX >KMBOTHBIX M 4ejoBeka. Cepaue, KpOBEHOCHBIE COCYAbl U KpPOBb.
Kpyru kpoBooOpaiieHusi. IBOJIOIMOHHBIE YCIOXKHEHUSI CTPOCHUSI KPOBEHOCHOM
CUCTEMBbI TIO3BOHOYHBIX KUBOTHBIX. PaboTa cep/ia u e€ perynsuusi.

Brinenenue y oprannsmoB. Beinenenue y pacreHuid. BeigeneHune y KUBOTHBIX.
Coxkparurenbubie Bakyosid. Opransl BeieneHuss. OuabTpaius, ceKpenus u oopaTHoe
BCAaChIBAaHWE KaK MEXaHU3Mbl padOThl OpraHoB BblaeNeHUsA. CBS3b MOJOCTH Tella C
KPOBEHOCHOW M BBIIEIUTEIBHON CHCTEMAaMHU. BpiaeneHne y m03BOHOYHBIX KUBOTHBIX
u genoBeka. [louku. Ctpoenue u GpyHkimoHnpoBanue Hedhpona. O6pazoBaHrne MOUn
y 4eJIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKIETOYHBIX OpTaHu3MOB. Criopbl OakTepuil u
LUCTBI MPOCTEUINNX. 3alIuTa Y MHOTOKIETOUYHBbIX pacteHnid. Kyrtukyma. Cpencrtsa
[MaCCUBHOM U XUMHUYECKOM 3aIIUThl. DUTOHIIUBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [TOKpOBBI M WX NPOU3BOJHBIE. 3allyTa
opranuszma ot 6osnesnell. UmmyHHas cucrema yenoBeka. KieTouHslid 1 ryMOpanbHbINA
UMMYHUTET. Bpoka€HHBIN 1 nproOpeTéHHbIN crienuduieckuii uMMyHuUTeT. Teopus
KJIOHAJbHO-celekTuBHOTO uMMyHuTteTa (I1. Dpaux, ®. M. bepner, C. Toneraga).
BocnanurensHpie 0TBETHI OpraHnu3MoB. Posib BpOKIEHHOTO UMMYHHTETA B PA3BUTHH
CUCTEMHBIX 3a00JICBaHUM.



PaznpaxxumMocTes M peryisnus y OpraHu3MoB. Pa3apaknmMocTh y OJHOKIJIETOYHBIX
oprann3MoB. Takcucel. PasznmpaxuMocTts u perynsauus y pacrteHuil. PoctoBbie
BEILIECTBA U UX 3HAYCHHUE.

HepBHas cucreMa u peduiekTopHas peryisius y *KUBOTHbIX. HepBHas cuctema u eé
OTJEJIBl. DBOJIIOIMOHHOE YCIIOKHEHHUE CTPOEHUSI HEPBHOW CHUCTEMBI Yy >KUBOTHBIX.
OTxensl TOIOBHOTO MO3Ta TO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pednexkropHas ayra.
besycioBHbIE U yCIOBHBIE PEICKCHI.

I'ymopanbHast peryiasiuus U SHIOKPUHHAs CHCTEMA YKUBOTHBIX U 4yesloBeKa. JKelessl
OHJIOKPUHHOW CUCTEMBI U UX F'OPMOHBI. JlelicTBUE TOPMOHOB. B3anMOCBs3b HEPBHOU
U 3HJOKPUHHOH cucteM. [ 'unoranamo-runodusapHas cuctema.

JemoHCcTpauumn

[Toptpert: U. I1. I1aBnoB.

Tabmuips! u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOAOPOCIH,
«bakrepun», «IIpocreiimme», «OpraHsl IBETKOBBIX pacTeHU», « CUCTEMBI OPraHOB
II03BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOoeHHME HAaCEeKOMbIX», «TkaHM
pactenui», «KopHeBble cuctembr», «CTpoeHue ctedns», «CTpOeHHE JUCTOBOM
IJIACTUHKWY», «TKaHW KUBOTHBIX», «CKener 4enoBekay, «lluimeBapurenbHas
cucreMay, «KpoBeHocHas cucrema», «JlpixaTenbHas cucreMa», «HepBHas cucremay,
«Koxa», «MplieuHas cucremay», «BpigenurenbHas cucTeMay, «OHAOKPUHHAsS
cucrema», «Crtpoenne Mbpie», «MMmmynurer», «Kumednononoctasie», «Cxema
IIATaHUS  pacTeHui», «KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX KHBOTHBIXY,
«Ctpoenne runps», «CTpoeHHME IUIaHApun», «BHYTpEeHHEe CTpOeHuEe [0KJIEBOIO
yepBs», «HepBHas cucrema puio», «HepBHas cuctema nsrymkn», «HepBHas cucrema
npecMmblkaromuxcs»,  «HepBHas  cucrema  nruny, — «HepBHas — cucrema
MJeKonuTarmuxy, «HepBHas cucrema yenoBekay, «Pediekcy.

OOopynoBaHue:  CBETOBOW  MHKPOCKOI,  MHUKpPONpPENapaTbl  OJHOKJIETOYHBIX
OpraHu3MOB, MHKpOIIpenapaTbl TKaHE, pPaKOBHUHBI MOJUIFOCKOB, KOJUIEKLIWU
HAaCEKOMBIX, HWIJIOKOXKHUX, XUBBIE HK3EMIUIIPhl KOMHATHBIX pPAaCTEHUHM, repOapuu
PACTEHMI pa3HbIX OTIAEIOB, BIAYXKHBIE IPENApaThl JKUBOTHBIX, CKEJIETHI IIO3BOHOYHBIX,
KOJUIEKIIUM OECIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJoBeKa, 00OpyJdoBaHUE Jis
JEMOHCTpPAllUd TOYBEHHOTO M BO3AYLIHOIO MHUTAHUS PACTEHUW, paCLICIICHUS
Kpaxmaia u OelKOB Moj JeilcTBUeM (EepMEHTOB, O0OPYAOBaHHE JJIsi JEMOHCTPAIIUU
ONBITOB II0 M3MEPEHUIO XU3HEHHOM EMKOCTH JIETKHX, MEXaHU3Ma JbIXaTEJIbHbIX
JNBW)KEHUH, MOJIEJIA TOJIOBHOTO MO3Tra Pa3JIMYHbIX JKUBOTHBIX.

JlabopaTopHas padora «/3ydyeHre TKaHEH paCTCHUI».

JlaboparopHasi pabora «/3yueHue TkaHel KUBOTHBIX.

JlaboparopHasi padora «/3yyeHue opraHoB IIBETKOBOI'O PACTEHUS».

Tema 10. PazmHo:KeHHe 1 pa3BUTHE OPraHU3MOB



®opmbl pa3MHOKEHHUSI OPraHU3MOB: Oecrosoe (BKIIIoYasi BETETaTUBHOE) M TOJIOBOE.
Buner OGecrmonoro pasMHOKEHHS: TIOYKOBAaHUE, CHOPYJALUA, (QparMeHTalus,
KJIOHUPOBAHHUE.

ITonoBoe pasmuoxeHue. [lonoBble kneTku, maum rametsl. Meho3. Craaun Meiosa.
IToBenenne xpoMocoM B Meio3e. Kpoccunrosep. buosiornueckuii cMbICT Meiio3a u
ITOJIOBOTO TIporecca. Meno3 u ero MecTo B )KU3HEHHOM LIMKIIE OPTraHU3MOB.
IIpen3zaponpimeBoe pasputhe. ['ameroreHe3 y KUBOTHBIX. [losoBBIE Keme3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnongoTBOopeHne W SMOpPUOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEee. [lapTeHorenes.

NHauBHyalbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOpHOJIOrHs — HaykKa o
Pa3BUTHHN OpPraHu3MoOB. Mopgozenez — oona u3z 2nagHvix npobiem 3mMOPUOIO2Ul.
Konyenyus mopghozcernos u mooenu mopgoeeneza. Cranuu sMOpuoreHe3a KUBOTHBIX
(ma mpumepe nsaryuiku). poGnenue. Tumbl npoOnenus. /Jemepmunuposannoe u
HedepmMuHuposanHoe Opobaenue. bnacmyna, munet o6aacmyn. (OcOOEHHOCTH
IpOOJICHUsSI MJICKOMUTAIONIUX. 3apOABIIIECBbIE JUCTKU (TacTpyssiuus). 3akiajaka
OpPraHOB M TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BIMSHHUE YacTeu
Pa3BUBAIOIIIETOCS 3apOIbIiia (SIMOpPHOHANIbHAS MHAYKIIHS ). 3aKIaKa IJIaHa CTPOCHHUS
KMBOTHOTO KAaK pE3yJIbTAT MEPAPXUUYECKHUX B3aMMOJEWCTBUN T€HOB. BimsHue Ha
AMOPHOHATILHOE PAa3BUTUE PA3ITUYHBIX (PAKTOPOB OKPYKAIOIIECH CPEIbI.

Poct u paszButue xuBOTHBIX. [locTamOpuoHanbHbI mepuoa. [Ipsmoe u Hempsimoe
pazButue. PaszButue ¢ wmeramoppo3oM Yy O€CIO3BOHOUYHBIX M IO3BOHOYHBIX
’KUBOTHBIX. DBHOJOTHYECKOE 3HAYEHHE MPSIMOTO U HENPSMOrO pPa3BUTHUS, HX
pacrpocTpaHeHrue B npupoje. Tunel pocTta )KUBOTHBIX. DaKTOPBI PETYISALMU POCTA
KUBOTHBIX U 4esioBeka. CTaauu MOCTIMOPHUOHAILHOTO PA3BUTHSL Y >KUBOTHBIX H
yenoBeka. [lepuonpl oHTorenesa uenoneka. CTapeHue U CMepTh Kak OMOJIOTHYECKHe
IIPOLIECCHI.

Pa3smHoxeHue u pa3Butue pacreHuid. 'ameroput u cnopodut. Meito3 B KU3ZHEHHOM
nukie pacrenuii. Obpa3zoBaHue Crop B Ipolecce Meio3a. ['amerorenes y pacTeHH.
OmnogoTBOpeHHE M pa3BUTUE  PACTUTEIBHBIX  OpPraHu3MoB.  J[BOiiHOE
OILJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHHil. OOpa3oBaHue U pa3BUTHE CEMEHHU.
MexaHu3MBbl PETYISIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpetsr: C. I'. HaBamun, X. [Ineman.

Tabmuubr u  cxembl: «BereratmBHOe  pasmHOXKeHHe», «Tumbl  Oecrmosoro
pasMHOXEHUsD», «Pa3zMHOXKEHHEe XJIaMUIOMOHAIbDY, «Pa3MHOXKEHUE 3BIJIEHBIY,
«PazmHOXkeHue tHIpbe), «Meio3», «Xpomocomsl», «['amerorenes», «CtpoeHue
ANLEKIIETKH M crnepMmaTto3onaa», «OCHOBHbIE CTaauu OHTOreHesayn, «lIpsmoe u



HenpsMOe pa3ButTue», «PazBurre Mmanckoro xyka», «Pazsutue capanumn», «Pa3putue
JTATYLIKW», «/[BOMHOE OIJIOIOTBOPEHHE y LIBETKOBBIX pacTeHui», «CTpOoeHHE CEMSIH
OHOJIOJIBHBIX W JIBYJOJBHBIX PAaCTCHHI», «KW3HEHHBIM LUK MOPCKOM KaIlyCTBbI»,
«Ku3HEeHHbIN UK MXa», «KHU3HEHHBIM LMK NAlOPOTHUKA», «JKU3HEHHBINA LUK
COCHBI».

ObopynoBaHue: CBETOBOM  MHKPOCKOI, MHKpPONpENapaTrbl  SWLEKIETOK |
CIIEPMATO30UI0B, MOAENb «LIMKII pa3BUTHSA JIATYILKN.

JlaGopaTtopnasi pabGora «/3ydyeHue CTpOEHHsS TOJIOBBIX KIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTHyeckass pa0dora  «BpIBIEHHME IPU3HAKOB  CXOJCTBA  3apOJBIIIECH
IT03BOHOYHBIX )KUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKECHUS BBICIIUX PACTCHUIN.
Tema 11. I'eHeTHKa — HAYKa 0 HACJEACTBEHHOCTH M H3MEHYMBOCTH OPraHNU3MOB
Hcropust craHOBNIEHUSI M pa3BUTHUSI TEHETUKHU Kak Hayku. Pabotel I'. Mennens, I'. ne
®pwu3za, T. Moprana. Posib 0TeuecTBEHHBIX YUEHBIX B Pa3BUTHHU TeHETUKHU. PaboTsl H.
K. Koneunona, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A.
Ounumnuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T'€HETHYECKHME TOHATHS W CHUMBOJBL. [ OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, AJBTEPHATUBHBIC MPU3HAKHU, JIOMUHAHTHBIA W PELECCHUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3Ur0oTa, YUCTAsl JUHUS, THOPUAbI, T€HOTHUI, (DEHOTHII.

OCHOBHBIC METObI TCHETHUKU: TUOPUIOTOTUUECKUH, LIMTOJIOTUYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKUM.
JdemoHcTpanuun

IToptpetsi: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Koasuos, H. 1. Bauiios, A.
H. benozepckuit, I'. JI. Kapneuenko, FO. A. ®ununuenxo, H. B. Tumodees-
PecoBckwnii.

TaOmups! u cxembl: «MeToIbI TeHETUKIY, «CXEMBI CKpELTUBAHUS.

JlaGopaTopHasi padora «/Ipo3oduia kak 0ObEKT TeHETHICCKUX UCCIICTOBAHMIN).
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHIenss — 3aKOH €IMHOOOpa3us
rudpu 0B niepBoro nokojeHus. [Ipasuno nomuHuposanus. Bropoit 3akon Menaens —
3aKOH paculelyieHusl Mpu3HakoB. LluTomornyeckue OCHOBBI MOHOTHOPUAHOTO
CKpeluBaHus. [ unoresa 4ucToTel ramer.

AHammzupyroniee  ckpemmBaHue. [IpoMeKyTOYHBIM — XapakTep HAacCJIEIOBAHMS.
Paciieruienne npu3HaKoB IIPU HEIIOJIHOM JOMUHUPOBAHUM.

JlurnbpuaHoe ckpemuBaHue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHUCHUMOIO
HacJe10BaHMs NpU3HaKkoB. [{uTosornyeckue OCHOBBI IUTMOPUIHOIO CKPEIMBAHMUS.



Cuerniennoe HacnenoBanue npusHakoB. PabGorer T. Moprana. CuerseHHoe
HACJIEZIOBAHKUE T'€HOB, HAPYIICHUE CLETUIEHUS] MEXIY T'eHaMU. XPOMOCOMHAsl TEOPUs
HACJIEJICTBEHHOCTH.

I'enetnka mnoma. XpOMOCOMHBIM MEXaHHM3M OIPEAECICHUS IMoja. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBII M TeTepOoraMeTHBIN Moj. ['eHeTnueckas
CTPYKTYypa IMOJIOBBIX XpoMocoM. HacnegoBanne npu3HaKoB, CUEIVIEHHBIX C ITOJIOM.
I'eHotun kak nenoctHas cucrema. [lnenorponus — MHOXKECTBEHHOE JIEMCTBUE I'€HA.
MHOX€CTBEHHBIN aJUJICIIA3M. BzaumoperictBue HEaJIEIbHBIX TEHOB.
Komnnementaprnocts. Onuctas. [lomumepus.

['eHeTdyeCckuil KOHTPOJIb PA3BUTHUS PACTCHUMN, JKUBOTHBIX WU YEJIOBEKAa, a TaKkKe
(bU3UOIOTHYECKUX MPOIECCOB, MOBEICHUS] U KOTHUTUBHBIX (QYHKIMHI. ['eHeTHUecKue
MEXaHM3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUSA «XO3SIMH — Mapa3uT» M

«XO03fMH — MHUKpoOMOM». ['eHeTHueckue acmekTbl KOHTPOJIsI U HU3MEHEHUs
HacJIEJICTBEHHON NH(POPMAIIUH B OKOJIEHUAX KJIETOK U OpPraHU3MOB.
JemoHCcTpauumn

[Toptpetst: I'. Mennens, T. Mopras.

Tabmuupr u cxemsl: «llepBblii U BTOpoM 3akoHbl MeHaens», «Tpetuil 3akoH
Mennens», «AHanusupyroniee CKpeunBaHue», «HemnogHoe JIOMHHHpPOBaHUEY,
«CreruieHHOe HaclieZJIoOBaHWE TPU3HAKOB Yy Jpo3oduibl», «['eHeTnka momay,
«Kapuotun  yenoseka», «Kapuotun  apozodpunsy, «Kapuotum — OTHLBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3anuMoaencTBHE TCHOBY.

OGopynoBanue: MOJEIb JJIs JIEMOHCTpPAIIMM 3aKOHOB €JIMHOOOpas3usi THOPHIOB
[IEPBOrO IMOKOJIEHUS U PACILEIUIEHUs] IPU3HAKOB, MOJIEIb IS IEMOHCTPALMU 3aKOHA
HE3aBUCUMOT'0 HACJEIOBAHMS NMPU3HAKOB, MOJENb JUIsl JEMOHCTPALMU CLETNIEHHOTO
HacJe0BaHMs PU3HAKOB, CBETOBOM MUKPOCKOIN, MUKporpenapart: «/Ipo3odunay.
IIpakTuyeckas padora «/3ydyeHue pe3yiabTaTOB MOHOIMOPUIHOTO CKPEIIUBAHUS Y
TPO30(DHITBI.

IpakTuyeckass padora «l3ydeHue pe3yabTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y
TPO30(UITBIY.

Tema 13. 3aKkoHOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiicTBue renotuna u cpeasl npu popmupoBanuu GeHorumna. M3MeHUUBOCTH
npu3HakoB. KadecTBeHHbIE M KOJMYECTBEHHBIE IPU3HAKU. BUIbl M3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBCHHAs.

MoaudukamoHHas  HU3MEHYUBOCTb. Pounb cpenbl B dbopmHpoBaHUU
MOAU(PUKALMOHHON U3MeHunBOCTH. HopMma peakiuu npusHaka. BapuanioHHbIN psijt
u BapuanmonHas kpuBas (B. HWoranncen). CBoiictBa MOIu(MUKAITMOHHON
M3MEHYUBOCTH.

I'enoTunuueckass n3MEeHYUBOCTh. CBOICTBA T€HOTUIIMYECKON M3MEHUYMBOCTU. Bubl
F€HOTUIMYECKOW U3MEHYMBOCTH: KOMOMHATUBHAS, MyTAlIHOHHAS.



KoMmOvHaTtiBHAasT W3MEHUMBOCTH. MeHo3 W TOJIOBOM Tpoliecc — OCHOBaA
KOMOMHATUBHOW M3MEHUYUBOCTH. POJib KOMOMHATUBHON WM3MEHYMBOCTH B CO3JaHUU
TCHETHYECKOTO pa3HOOOpa3us B MpeIesiax OTHOTO BHIA.

MyTanroHHass U3MEHUYMBOCTh. BUIBI MyTaluii: T€HHbBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHblE W WHAYIMPOBAHHBIE MYTAllUU. SAEpHBIE W UUTOIIA3MAaTHYECKHE
MyTtanuu. CoMaTUYECKUE U MOJOBbIE MyTaluu. [[puYrMHbl BO3HUKHOBEHUSI MYTAaIlU.
MyTareHsl U UX BIUSHHUE HA OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO TIpoIiecca.
3aK0H rOMOJIOTMUECKHX PSAJOB B HaciencTBeHHou m3meHunBoctu (H.U. BaBuios).
BresinepHas H3MEHUNBOCTh U HACJIEACTBEHHOCTb.

Onuecenemura u NUEHOMUKA, PONb INULEHEMUUEeCKUX (aKmopos8 8 HACIe008aHUU U
UBMEHYUBOCTNU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOB.

JlemoHCcTpauun

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabnuupl u cxembl: «Buabl u3amMmeHunBoCTHY, «MOaubUKAIIMOHHAS W3MEHYUBOCTDY,
«KoMOnHaTHBHAsT W3MEHUYUBOCTHY, «Meio3», «OmionoTBopeHue», «l'eHeTudeckue
3a00s€eBaHuUs YeIOBEKay, «BUbl MyTalniD».

O0GopynoBaHue: KUBbIE U TepOAPHBIC IK3EMIUISAPhl KOMHATHBIX PACTEHUM, PUCYHKU
(dboTorpadum) >KUBOTHBIX C PA3TUYHBIMU BUJIAMHU U3MEHYMBOCTH.

JlaGopaTtopnasi padGora «lcciaegoBaHne 3aKOHOMEPHOCTEH MOAMGBUKAIIMOHHON
M3MEHYMBOCTH. [locTpoeHrEe BapuallMOHHOTO psiia MU BAPUAIIMOHHON KPUBOI».
IIpakTuyeckas padora «MyTtauuu y 1po30(uisl (Ha TOTOBBIX MUKpPOIIpENapaTax).
Tema 14. I'eneTuka yesi0BeKka

Kapuorun yenoseka. MexayHapoiHas mporpaMMa HUCCIEA0BaHNUS T€HOMA YEJI0BEKa.
Meroasl M3ydeHHST TEHETHKH 4YeJOBeKa: TCHEAJIOTHYeCKHi, OJHU3HEIOBBIN,
HUTOTC€HETUYECKUM, MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHIA.
CoBpeMEeHHOE  ONpeAECICHUE TEHOTHUNA:  IMOJHOTEHOMHOE  CEKBEHUPOBAHUE,
FEHOTUNUPOBaHUE, B TOM uyuncie ¢ nomombto [I[[P-anaim3a. HacnencrBeHHsbie
3a00eBaHUsl YeOBEeKa. | €HHbIE W XPOMOCOMHBIE OOJIe3HH ueloBeka. boiiesHu c
HACJICICTBEHHON MPEAPaCIONOKEHHOCThI0. 3HAYCHUE MEAUIMHCKOW TE€HETUKU B
OpEeIOTBPAIlCHU W JICYEHUHM TEeHETHMYECKUX 3a00JieBaHUIl uYenoBeka. Menuko-
F€HETUYECKOE KOHCYJIbTUpOBaHUE. CTBOJOBBIC KIIETKU. [IOHATHME «T€HETHYECKOTO
rpy3a». DTUYECKHE ACTEKThl MCCIEIOBAHUN B 00JIACTH pEJaKTUPOBAHUS T'€HOMA H
CTBOJIOBBIX KJIETOK.

I'eneTnueckue ¢GhakTOpbl MOBBIIMICHHON YYBCTBUTEILHOCTH YEJIOBEKA K (PU3HMUECKOMY

U XUMHYECKOMY  3arpsA3HEHMIO  OKpyXaromed  cpeabl.  I'eHermyeckas
MIPEAPACIIONIOKEHHOCTD YEJIOBEKA K IMATOJOTUSIM.
JemMoHCcTpanumn

Tabmuupr m  cxembl: «Kapuotun yenoBeka», «MeToIbl HU3Y4YEHUS TE€HETUKU
yesioBeKay, «l'eHeTnueckue 3a001€BaHNs YEITOBEKAY.



IIpakTHyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOMN.

Tema 15. Cenrekunsi OpraHusMoB

JlomecThKanus U cenekuus. 3apoxkKACHUE CEIeKINHA U JoMecTuKauun. Yuenne H. U.
Basunosa o LleHTpax npoucxoxaeHus 1 MHOT0OOpa3us KyJIbTypHBIX pacTeHui. Poib
CEJIEKIIMU B CO3/IaHUU COPTOB PACTEHUM W MOPOJ KUBOTHBIX. COpT, MOpoAa, IITAMM.
3aKOH TOMOJIOTMUECKUX PSIOB B HaciencTBeHHOM m3MmeHunBoctd H. V. BaBuiosa,
€ro 3HAYEHHUE ISl CEJIEKIIMOHHON pabOTHI.

Metoasl  cenekimoHHONW  paboTel.  MICKyccTBeHHBIM  OTOOp: MAacCOBBIM
WHJVBHIYaJbHbIN. Oransl KOMOUWHAIMOHHOM CEJEKIINH. HcnbiTanne
IpOU3BOAUTENEH IO TOTOMCTBY. OTOOpP MO TE€HOTUITY € MOMOIIBIO OLEHKU (PeHOTUIa
MIOTOMCTBA M OTOOp MO reHOTHIy ¢ momoukko ananuza JHK.

NckyccTBeHHBIM MyTareHe3 Kak METOJ CeJEeKIMOHHON palOoThl. PaauanmoHHBIN U
XUMUYECKUN MyTareHe3 Kak MCTOUYHUK MyTaluil y KyJbTYpHBIX (DOPM OpraHU3MOB.
Hcrnonbp3oBaHrne reHOMHOTO PEeIaKTUPOBAaHUS U METO/I0B pekoMOuHaHTHBRIX JIHK mis
ITOJIYYEHHMS] UCXOTHOTO MaTepHuaa il CEJICKIHUN.

[Tonyuenne mnonumiaonaoB. BHyTpuBuaoBass ruOpuausaius. bIn3kopoCTBEHHOE
CKpeuiMBaHue, Wil UHOpuAuHT. HepoacTBeHHOE CKpellMBaHHWE, WX ayTOPUIAMHT.
I'erepo3uc n ero npuuuHel. Mcnone3oBanue rereposuca B cenekuuu. OtnanéHHas
rubpuan3anus. [IpeomoneHue Oecruionus MEXBUIOBBIX THOPUIOB. JlocTmkeHUsS
CEJIEKIINU PACTEHUN U KUBOTHBIX. « 3€1E€HAS PEBOIIOYUSLY.

CoxpaHeHne U U3y4eHUE FTEHETUYECKUX PECYPCOB KYJBTYPHBIX PACTEHUHN U UX JUKHUX
poauyen s co34aHMsl HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3SHCTBEHHBIX KYJIBTYP.
H3yuenue, coXpaneHue u ynpaeneHue 2eHemuyecKumu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICNIOBbIX  JHCUBOMHBIX 6  Yeadx  YIydyuleHus
CYyUecmeyowux U COo30aHUs HOBbIX NOpPOO, JTUHUL U KPOCCO8, 8 MOM Hucie C
NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, Nepedosvix uoell U
nepcneKmuBHbIX MexHoI02UlL.

JdemoHcTpanuu

[Toptpetsi: H. . BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykpsiHeHKO,
b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuubl u cxeMbl: «LIeHTpBl MNPOUCXOXKAEHUS U MHOrooOpasus KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHX PSJ0B B HACIEICTBEHHONW H3MEHUYUBOCTHY,
«Metonsl cenexknuny, «OTnanénnas ruopuausamnvs», «MyTrareHesy.

JlabopaTopHass padora «/3ydyeHue COpPTOB KYJIbTYPHBIX PACTEHUA U TIOPOJ]
JOMAIITHUX )KUBOTHBIX).

JlaGopaTopHnas padora «/3yueHre METOI0OB CENIEKIIUA PACTEHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUD».



IKekypeusi «OCHOBHBIE METO/bI U JOCTHIKEHUS! CEJIEKIIMU PACTEHUN U JKUBOTHBIX
(Ha CEeNEKIMOHHYIO CTAHIINIO, INIEMEHHYIO (hepMy, COPTOUCIBITATEIILHBIN Y9aCcTOK, B
TETTUYHOE XO035HUCTBO, B JIJAOOPATOPHIO arpOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».
Tema 16. buoTexHo/I0TMsl U CHHTETHYECKAs OMOJIOTHS

OOBEKThI, UCTIONIb3yEMbIE B OMOTEXHOJOTUU, — KIJIETOUYHBIE M TKAHEBHIE KYJIbTYPHI,
MUKPOOPTAaHU3MBI, HMX  XapaKTePUCTUKA.  [paaWIlMOHHAass  OHOTEXHOJOTHS:
xJjieboreueHue, MOJTy4YECHUE KUCJIOMOJIOYHBIX MPOAYKTOB, BUHOJEIHE.
Mukpo6uonoruyeckuii  cuHTe3. OOBEKTHI MHKPOOHUOJIOTHYECKUX TEXHOJOTHUH.
[IpousBoACcTBO O€nKa, aAMUHOKUCIOT U BUTAMHUHOB.

Co3ganue TEXHOJOTMW W HMHCTPYMEHTOB IEJICHAINPABICHHOTO W3MEHEHUS H
KOHCTPYUPOBAHUSI T€HOMOB C LEJIbIO MOJYYECHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJICp>KAIlUX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETUYECKUE TYTH.

Kunerounas unxenepusi. MeToapl KylbTyphl KJIIETOK U TKAHEW pacTEHUM U KUBOTHBIX.
Kpuobanku. Comatuyeckas rHOpuAM3alUd W COMATHYECKHH SMOpHOTreHes.
Hcnonp30BaHne ramiouaoB B CENEKIUUU pacTeHuu. [lonyuenue MOHOKIOHATbHBIX
anmumen. Hcnoav3oeanue MOHOKIOHANbHLIX U NOAUKIOHATbHLIX ~AHMUMEN 8
meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PEKOHCTpyKUMS —SUIEKIECTOK MU
KJIOHUPOBAaHHUE JKUBOTHBIX. METOI TpaHCIUIAHTAUWU SAEp KIETOK. [exHonocuu
0300p086IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHANLHO20 — PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass M T€HHAas WHXeHepusa. VICKyCCTBEHHBIM CHMHTE3 TE€Ha U
koHcTpyupoBanue pekoMOuHaHTHBIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JIoCTHKEHU U MEPCHEKTUBBI XpPOMOCOMHOM M T'€HHOW MHXKEHEPUHU. DKOJIOTHYECKHE
U DTHYECKHUE MPOOJIEeMbl TCHHOU WHKEHEPHH.

MenuuuHckue OuotexHosioruu. Iloctrenomuas uudpoBas wmeauuuna. [1IIP-
IUarHoctuka. MeTaOO0JOMHBIN aHaIW3, TEHOLUECHTPUUECKUN aHaau3 MpoTeoma
YEJIOBEKA ISl OLIEHKU COCTOSIHUS €ro 340pOBbs. VMCnonb30BaHNE CTBOJIOBBIX KIIETOK.
Taprernas Tepamusi paka. 3D-Ounommxenepus st pa3pa0b0TKH (PyHIaMEHTaTIbHBIX
OCHOB MEIMIIMHCKUX TEXHOJOTUH, CO3JaHHsl KOMIUIEKCHBIX TKaHEW COYETaHUEM
TEXHOJIOTUH TpEXMEpHOro OWONpUHTHHTA W cKad@oiauHra mjis peuieHus 3agad
MIEPCOHAIIU3UPOBAHHON MEIULIVHBI.

Co3nanre BEeKTOPHBIX BAKIIMH C IIEJIbI0 00eCTICYeHUS] KOMOMHUPOBAHHOM 3aIUTHI OT
BO30yauTENEH OPBU, YCTaHOBJICHUE MOJIEKYJIAPHBIX MEXaHU3MOB
dbynkuuonupoanus PHK-coaepkammx BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHbBIC
3a0071€BaHuUs YEIOBEKA U JKUBOTHBIX.

JeMmoHCcTpanumn

Tabnmunpet u  cxembl: «Vcnosnb30BaHME MHUKPOOPTaHU3MOB B  IPOMBIILICHHOM
MPOU3BOACTBEY, «KitleTouHas nHkeHepus», «I eHHass HHKEHEPUSD).

JlabopaTtopHnasi pabora «/3yyeHue o0beKTOB OMOTEXHOIOTHI.



IIpakTuyeckas padora «lloydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.
Ikckypeuss  «bmorexHomorms < —  BaKHeWmas ~— MPOW3BOIWTENbHAS  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apo:xaeHue u pa3BuTHE IBOJIONMOHHBIX MPeACTABJICHUI B 0MOJIOTHH
OpomonuonHas teopuss Y. JlapBuHa. 1IpeAnochlikM BO3HUKHOBEHHS JTapBHHHU3MA.
JKw3Hp 1 HayuyHas nesarensHOCTh Y. JlapBrHA.

JIBkyiue cuibl SBodouMM BuaoB 1o Y. JlapBuHy (BbICOKAasi MHTEHCUBHOCTH
Pa3MHOXEHHUS ~ OPraHM3MOB,  HACJIEICTBEHHas  W3MEHYMBOCTb, Oopbba  3a
CYILIECTBOBAHKE, €CTECTBEHHBIA U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunternueckoil Tteopuu sBomonuu (CTD). HelitpansHas Teopus
sBosmolMK. COBpEMEHHasl SBOJIOLNMOHHAS OWONOrus. 3HAYEHHE HBOJIOLNUOHHOU
TEOpUHU B (POPMUPOBAHUM €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanuu

[Toptpetsi: Apuctorens, K. JIunuei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse,
Y. lapsun, C. C. YerBepukos, . 1. lImansraysen, x. Xonaenn, /. K. benses.
Tabmumer 1 cxembl: «Cucrema >xuBoil npupoasl (mo K. Jlunnaero)», «JlectHuia
KUBBIX cyiecTB (mo Jlamapky)», «Mexanusm (HopMUpPOBaHMS MPHUCTIOCOOJICHUHA Y
pacTeHul u *KUBOTHBIX (1m0 Jlamapky)», «KapTta-cxema mapmipyta mytemectBust Y.
Hapsunay, «Haxonku Y. JapBunay, «®@opMbl 60psObBI 3a cyriecTBOBaHuE», «I[1opoibl
royyoei», «MHoroodpasue KylbTypHBIX (opM KamycTbD»y, «lloponabl gomanrHux
KUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BHAOB (mo Y. JlapBuny)», «Cxema
COOTHOILICHHS ABUKYIIUX CHJI 3BOJIOIUNY», « OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKOM
TEOPUH IBOJFOLIAN.

Tema 2. MUKpPO3BOIIOLMSA U €€ pe3yJIbTaThI

[Tonynsimus kak »yieMeHTapHasi euHuIa dBooIUU. COBPpEMEHHbBIE METO/IbI OILICHKH
TF€HETUYECKOr0 pPa3HOOOpa3usi U CTPYKTypbl nomyisuuid. V3Mmenenuwe reHodonma
MOMYJISIMUMA KAk d3JIEMEHTapHOE 3BOJIIOIMOHHOE SIBJICHUE. 3aKOH T'€HETUYECKOTO
paBHoBecus [[x. Xapau, B. BaiinOepra.

DOneMeHTapHble (DAKTOPHI (IBUXKYIIHUE CUJIbI) IBOIONMU. MyTalnuMoOHHBIA Mpoliecc.
KomOuHatuBHass u3MeHUMBOCTH. Jlpeiid) TreHoB — cilydaiiHble HEHANpaBJICHHbIE
W3MEHEHUS 4YacTOT ayienedl B mnomyisusax. OddekT ocHoBarens. Oggexm
oymuLiounozo 2opaviuika. CHUdICEHUE 2eHemUYecKo20 pa3Ho0Opasus. NPUYUHbL U
cneocmeus. Ilpossnenue s¢hgpexma opetigha 2eenos 8 OONLWUX U MATBIX NONYTIAYUSIX.
Murpamuu.  M3omsauus  nmonmynauuii:  reorpaduueckas  (MPOCTpaHCTBEHHas ),
OuoJsioruyeckas (penpoayKTUBHas).



EctectBenHbIit 0TOOp — HanpaBsAOMUN GakTop 3BoMOLUA. DOPMBI €CTECTBEHHOTO
oTOopa: IBIXKYIIUHN, CTAOUITU3UPYIONINH, pa3pblBalomuil (Au3pynTUBHEIM). [1010BOI
0T00p. Bo3HUKHOBEHNE U SBOIONHS COITUATIBHOTO TIOBEICHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yJbTaT MUKPOIBOJIIOLMU. BO3HUKHOBEHNE
OpUCIIOCOONIEHNH y opranu3smMoB. Apomop¢o3bl M wuaunoanantauuu. IIpumepsr
MNPUCTIOCOOTCHU Yy  OpPraHu3MoB:  MopdoyiorThudeckue,  (U3HOIOTHUYECKHE,

OMOXUMUYECKHE,  TOBEIACHYECKUE. OTHOCHUTENBHOCTh  MPUCHOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepuu u ctpykrypa. BunoodbpazoBanue kak pe3yibTaT MUKPOIBOJIOLHUH.
M3onsiums  —  wiroyeBoil  (dakTop  BumooOpaszoBaHus. Ilytu u crmocoOsl
BHU1000pa30BaHMUS: ajuionarpuyeckoe  (reorpaduyeckoe),  CUMIIATPUUYECKOE
(?KOJ0THYECKOE), «MTHOBEHHOE (moJMIUTONIU3aIus, rUOpUAN3aLINS).

JUIMTETEHOCTD 3BOJIFOIMOHHBIX IPOLECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOIIOLIMOHHOM OMOJIOTMM B pa3pabOTKE HAyYHBIX METOJOB COXpPaHEHUs
O6uopazHooOpazusi. MUKpPOIBOJIONMUS U KOABOJIOLMS Tapa3uTOB M HUX XO3S5EB.
MexaHnu3Mbl GOPMUPOBAHUSL YCTOMYMBOCTA K aHTHOMOTHUKAM U CIIOCOOBI OOPBOBI €
HEH.

JdemoHcTpanuu

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

Tabmuupbl u cxembl: «MyTalmoHHasi U3MEHUYUBOCTHY, «llomynsiumoHHas CTpyKTypa
BUna», «CxemMa mposiBleHHs 3akoHa Xapau—BaiinOepra», «JIBwkyimiue Cuibl
ABOJIIOLIMNY, «ODKOJOTUYECKAsh HW3OJAMS  TOMyJNsALUA  ceBaHCKOW  (openuy,
«"eorpaduueckast U30JAIUS JIMCTBEHHUIIBI CHOUPCKON U JINCTBEHHUIIBI JayPCKON»,
«ITonynsiIMOHHBIE BOJHBI YMUCIEHHOCTH XMIIHUKOB M XKepTB», «Cxema AeicTBuUs
€CTECTBEHHOT0 0TOOpay, «PopmMbl OOpbOBI 3a CyHIECTBOBaHUEY, «HAYCTpUaIbHBIN
MenaHu3M», «KuBble uckomnaemoiey, «IIOKpOBUTENBCTBEHHAS OKpacKa KUBOTHBIX»,
«IIpenynpexnaromas OKpacka KUBOTHBIX», «@PU3HOJIOTUYECKHE aJanTaluny,
«IIpucnocoOJeHHOCT, OPraHU3MOB U €€ OTHOCHUTENIbHOCThY», «Kputepuu Bupay,
«Bugpl-nBoitnukn», «CTpyKTypa BUjia B npupoje», «CrnocoObl BUI000pa30BaAHU,
«I"eorpaduueckoe BUA0OOpazoBaHUE TPEX BUJOB JIAHJBIIICHY), «IKOJIOTHYECKOE
BUI000pa30BaHue BHUJIOB CUHUI, «[lomummionasr pactenuit», «KamycTHo-peneunsiii
TUOpUI.

O6GopynoBanue: repdbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydesa MTUIl U 3Bepei
C IpUMEpaMH Pa3IUYHBIX MPUCIIOCOOIEHNUH, YyUesa NTULl U 3BEPE pa3HbIX BHUJIOB,
repbapuu pacTeHui OJM3KUX BUAOB, 00pa30BaBUIMXCS PA3TMYHBIMU CIIOCOOAMH.
JlabopaTopHasi pabora «BrisiBneHre H3MEHUNBOCTH Y 0COO€H OTHOTO BUAAY.
Jlaboparopnass pabGora «lIpucnocobsieHns OpraHu3sMOB M HUX OTHOCHUTEJIbHAA
LIEJIECO00PA3ZHOCTDY.



JlabopaTopnas padora «CpaBHEeHUE BHI0B 10 MOP(OJIOTHIECKOMY KPUTEPHION.
Tema 3. Makpo3BoIOLMS U €€ pe3yabTaThbl

Meronbl H3y4deHUs MaKpO3BOJIOLMH. [laleOHTOIOrMYUECKHE METOAbl HW3Y4YEHUs
sBomonuu. [lepexoansie Gopmbl U GUITOTEHETUUECKHE PSIBI OPTaHU3MOB.
buoreorpaduyeckue MeToapl u3ydeHus 3BoionuU. CpaBHeHue (uiopbl U GdayHb
MaTepuKOB W OCTpPOBOB. bumoreorpaduueckue obmactu 3emum. BUIbI-DHIEMHUKU |
PEUKTHI.

OMOpHOJIOTUUECKME W CPaBHUTEIBHO-MOP(OJIOTHUECKHE METOAbl  HU3Y4YEHUs
ABOJIOLMHU. ['€HEeTHYEeCKMEe MEXaHU3Mbl OHBOJIOLMM OHTOI€HE3a W MOSBIICHUS
DBOJIIOLIMOHHBIX ~ HOBIIECTB.  ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPTaHBI.
PynumenTtapubie Oprasbl U aTaBU3MBI. MouieKynsipHO-T€HETUYECKHE,
OMOXMMHUYECKHE U MAaTEMATHYECKHE METOJbl M3yYEHHUs 3BOJIOUUU. ['OMOIOrMYHbIE
redbl. COBpEMEHHBIE METO bl TIOCTPOEHUS (PHIIOT€HETUUECKUX JEPEBbEB.
XPOMOCOMHBIE MYTallUH U 3BOJOLUS TEHOMOB.

O6mue 3akoHOMepHOCTH (TpaBWiia) HBOMIOUUU. [lpunyun cmensvt GYHKYUIL.
HeoOpatumocTs »Bomtonuu. ApanTuBHas paauanus. HepaBHOMEpPHOCTbh TEMIIOB
ABOJIIOIU Y.

JdemoHcTpanuu

[ToptpeTtsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['eKkeb.

Tabmuiet U cxeMbl: «@OUIOTEHETUYECKUM psii  JIOMAan», «APXEONTEPUKC,
«3Bepo3yOblie SIIIEPbI», «Creromedanb, «Punnoutsy, «CemMeHHBIC
nanopoTHukn», «buoreorpaduueckue 30HBI 3emiany, «Jlpelid KOHTHHEHTOBY,
«Penuktely, «HauanpHble cTaguu SMOPHUOHATIBLHOTO PA3BUTHS  MMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W  aHAJIOTWYHBIE  OpraHby, «PyauMeHTH,
«ATaBU3MBI», «XpPOMOCOMHBIE HAa0OpHl YENOBEKa W IIUMOaH3e», «l1aBHbIE
HaIpaBJIEHUS IBOIIOLUNY, «O0I1IHe 3aKOHOMEPHOCTH IBOJIIOLIUNY.

ObopynoBaHue: KOJJICKIUHU, TepOapuu, MyJISHKH HCKONIAEMbIX OCTaTKOB OPraHU3MOB,
MYJISIKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB U aTaBU3MOB,
KOJUIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe *KU3HU Ha 3emJie

Hayunble TMmoTe3sl MpOUCXOXKIEHUS KU3HU Ha 3emie. AOUOTreHe3 M MaHCIepMUs.
JloHay4YHbBIE MNPEACTABICHUS O 3apOKICHUM JKW3HU (KpealuoHu3M). l'umoresa
IIOCTOSIHHOTO CaMO3apOoXKACHUs KU3HU U €€ ompoBepxkeHune onvitamu D. Peau, JI.
Cnamnannanu, JI. [Tactepa. [IpoucxoxaeHue ®u3HU U aCTPOOUOIIOTHSI.

OcHoBHBIE ATambl HeopraHudecko »sBomonuu. IlnaHerapnas (reosormyeckas)
HBOJIIOLINSA. XUMHUYECKask SBOIOIHS. AOMOT€HHBII CHHTE3 OPraHMYECKUX BEUIECTB U3
Heoprannueckux. Ombit C. Mummnepa u I'. HOpu. OOpazoBanue mnoaumMepoB u3
MoHoMmepoB. KoanepBatHas runore3a A. WM. Onapuna, rumore3a NEPBUYHOIO
oynboHa J[x. XonneiHa, reHeTnyeckas runore3a ['. Ménnepa. Puboszumsl (T. Yek) u



runoteza «mupa PHK» V. I'mnbepra. @opmupoBanne MeMOpaH U BO3HUKHOBEHHE
MPOTOKJIETKH.

Uctopusa 3eminu u Mmetonbl €€ u3ydeHus. MckomaeMble OpraHMYECKUE OCTATKH.
['eoxpononoruss u e€ meronsl. OTHOcUTENbHAsE W a0OCOJIOTHAs TEOXPOHOJIOTHS.
['eoxpoHoOIOrHYECKast MIKajaa: S0HbI, 3Pbl, IEPUOIbI, STOXU.

HauvanbHble 3Tanbl opraHndeckor HBOMOIMU. [losBIEHHE W 3BOMIONUSA TEPBBIX
KJIETOK. OBoJionus  MeTabonm3Ma. BO3HUKHOBEHHE  TEPBBIX  DKOCHCTEM.
CoBpeMeHHbIE MUKpOOHBIE OMOIUIEHKM KaK aHajior MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapruoTsl U SyKapHUOTHI.

[Ipoucxoxaenne HykapuoT (CUMOMOTEHE3). DBOJIOIMOHHOE MPOUCXOXKICHUE
BUPYCOB. IIpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MoOB. BO3HHKHOBEHUE
OCHOBHBIX TPYII MHOTOKJIETOUHBIX OPTraHU3MOB.

OcHOBHBIE ATaIbl HBOJIIOIMHU BBICIIUX pacTeHU. OCHOBHbBIE apoMOp(}O3bl paCTEHUN.
Brixon pactenuid Ha cymry. I[losiBlieHHE CIOPOBBIX PAaCTEHHl U 3aBOECBAHUE WMH
cym. CeMeHHbIe pacTeHus. [[poncxok1eHne IBETKOBBIX PACTEHHM.

OcCHOBHBIE 3Tallbl YBOJIOLUU KUBOTHOTO MUpPa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas (ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX TUIOB. IlepBbie
XOpJIOBbI€ KUBOTHBIE. JKU3HB B BOJE. DBOJNIOLMS IMO3BOHOUHBIX. [IpoucxoxieHue
ampuouit m pentuauid. IlpowcxokaeHre MIEKOMHUTAOMUX | nTHl. [IpuHIMN
Kiro4eBoro  apomopdosa. OcBoeHne OECMO3BOHOYHBIMM U [MO3BOHOUYHBIMU
KUBOTHBIMH CYIIIH.

Pa3BuTHne xu3HM Ha 3emie MO 3paM U MEepUoJaM: apXeul, MpoTepo30il, Maneo3oi,
Me3030H, KaiiHo30M. O0I11as XapakTepuCcTUKa KJIMMaTa U T€OJIOTUYECKUX MPOIIECCOB.
[TosiBeHne M paciBeT XapaKTepHBIX OPraHU3MOB. YTIIE0Opa30BaHHUE: €T0 YCIOBHS U
BIIMSIHUE Ha Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBbie BBIMUpAHUS — OKOJIOTHYECKHE KPHU3UCHI mpouuioro. I[lpuyuubl u
CIEACTBUS MAaCCOBBIX BbIMHpPaHUIl. COBPEMEHHBIN SKOJOTMYECKUM KPHU3HUC, €ro
ocobennoct. [Ipobrema coxpanenus 6uopazHOOOpa3us Ha 3emIie.

CoBpeMeHHas cucTemMa oOpraHudeckoro wmupa. [lpuHnmnsl —Kiaccuukanuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUUECKNE TPYIIIbI OPTAaHU3MOB.

JdemoHcTpanuu

IToptpetsl: ®@. Penu, JI. Cnannmannanu, JI. Ilactep, . 1. Meunukos, A. 1. Onapus,
JIx. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier 1 cxembl: «Cxema ombita ®@. Penu», «Cxema ombita JI. IlacTtepa mo
U3YUYEHHUIO CaMO3apoxIeHusa ku3Hm», «Cxema ombita C. Mwumnepa, I'. IOpw»,
«JTarnbl HEOPraHUYECKOUN IBONIIOIUNY, «['eoxpoHoornyeckas mkana», «HavyanbHbie
JTambl OpraHUYecKod HBomOIUN», «CxemMa 00pa3oBaHHsI JYKapUOT MyTEM
cumoOuorenesa», «Cucrema KuBod npupobe», «CTpoeHue BUpycay, «ApoMopdo3s
pacteHui», «PuHno@uth», «OAHOKIETOUYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE



Bojlopociny, «Mxu», «llanoporauku», «l['omoceMeHHbie pacTeHus», «Oprassl
IBETKOBBIX pacTeHui», «Cxema pa3BUTHUSA JKUBOTHOTO MHpPa», «ApomMop]o3s
KUBOTHBIX»,  «lIpocrenmme», «Kumeunononoctueie», «llmockue  yepBuy»,
«Unenucronorue», «PbiObl», «3emMHOBOAHBIEY, «lIpecMmbikatomuecs», «lITuib,
«Mnekonuraromue», «Pa3BuTue XU3HU B apXEHUCKOM 3pe», «Pa3BUTue XKU3HU B
MPOTEPO30UCKON Ipey, «Pa3BuTre XKU3HU B NAJICO30MCKON 3pey», «Pa3zBuTre *u3HU B
M€3030MCKO 3pe», «Pa3BuTHE KU3HM B KailHO30MCKOMl 3pey», «CoBpeMeHHas
CHUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repdapuu pacTEHUN pa3TUYHBIX OTIEJIOB, KOJUJIEKIIMH HACEKOMBIX,
BJIAKHBIE TIPENApPAThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKLIMH HUIJIOKOXKUX,
CKEJEThl IO3BOHOYHBIX JKMBOTHBIX, 4Yydena MTHUI] W 3BEpeH, KOJUIEKIUHU
OKAMEHEJIOCTEM, TOJIE3HBIX HCKOIMAEMBIX, MYJSDKM OPraHUYECKHUX  OCTATKOB
OPraHUu3MOB.

Bupryansnasa snabopatopHasi padora «MogaenupoBanue onblToB Musepa—tOpu
M0 U3YYEHUIO AOMOTEHHOTO CHHTE3a OPraHWYECKUX COCIMHEHUN B IMEPBUYHOU
atMocdepe».

JlabopaTopHasi padora «l3ydeHue M ONMHUCAHUE HCKOIMAEMBIX OCTAaTKOB JAPEBHHX
OPTaHU3MOB.

IIpakTuyeckas padora «l3yueHue 0OCOOCHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX
OTZEIIOBY.

IIpakTnueckass padora «l3yueHne OCOOCHHOCTEH CTPOEHUSI TMO3BOHOUHBIX
KABOTHBIX).

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AaHTPOINOIeHe3

Paznensl n 3anaum anTponosorud. MeToasl aHTPOIOJIOTHH.

CraHoBi€HHE TPENCTABICHUNA O TNPOUCXOKIACHUM YENOBEKa. Penurnosneie
BO33peHUsl. COBpEMEHHBIC HAYYHBIE TEOPHH.

CxoncTBO yenmoBeKa € JKMUBOTHBIMU. (CHCTEMATHYECKOE TMOJIOKEHUE YelIOBEKa.
CBugerenscTBa  CXOJICTBA  4YE€JIOBEKA  C  JKUBOTHBIMMU: CPaBHUTEJIBHO-
MOP(OIOTHYECKHE, AMOPHOJIOTHYECKHE, (bU3M0I0Tr0-OMOXUMHYECKHE,
noBeaeHYeckue. OTaUUMs 4YeoBeKa OT XKUBOTHBIX. [IpsSIMOX0XAeHHE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHME TOJOBHOTO MO3ra WU BTOPOM CHUTHAJIBHOU
CHUCTEMBI.

JBrkymue cwibl ((hakTopbl) aHTPOINOTreHe3a: OWOJIOTHYECKHEe, COIHUATbHBIC.
CooTHollIeHnEe OMOJOTUYECKHUX U COLIMAIBHBIX (PAKTOPOB B AHTPOIIOTEHESE.
OcHoBHBIE cTaguu  aHTpornoreHe3a. PaHHue 4YenoBekooOpa3Hble  00E3bSHbI
(IpOKOHCYNBI) U PaHHHUE MOHTHJIBI — OOIIME MPEIKU YEIOBEKOOOpa3HBIX 00€3bsH U
JI0eU. ABCTPAJIONUTEKH — ABYHOTHE NPEIKHU JIIOAEH. UelmoBEeK yMelbld, IEpPBbIE
W3TOTOBJICHHS OpyAuM Tpynaa. YenoBek NpsIMOXOIAIIANA U NEPBBIM BBIXOJ JIFOAECH 3a
npeaensl Adpuku. YenoBek reinenbO0eprckuii — o0 npeok HeaH1epTaaIbCKOro



YEJIOBEKAa W YEJOBEKa pPasyMHOro. YenoBeK HEaHAEPTANbCKUM KaK BUJ JIFOJEH
XOJIOJHOTO KJIMMaTta. YenoBeK pa3yMHBIM COBPEMEHHOI'O THIIA, JIECHHUCOBCKUU
YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu Adpuku. [lameorenetnka u
NaJeOreHOMMKA.

DBOJIIOLIMS COBPEMEHHOTO YesioBeka. EcTecTBeHHbIN 0TOOP B MOMYJISIUAX YEIOBEKa.
MyTanmonHslii iporiecc ¥ noauMopdusM. IlomynsironHsie BONHBI, Apeiid T'eHOB,
murpanus 1 «3¢p(HeKT 0OCHOBATENN» B MOMYJISIUSIX COBPEMEHHOTO YeJIOBEKa.
Yenoseueckue packl. [lonarue o pace. bonbiime packl: eBponeouiHas (eBpaszuiickas),
aBCTpasio-HerpouaAHas (PKBaTOpUaIbHAasi), MOHTOJIOUIHAs (a3MaTCKO-aMEpPUKAHCKas).
Bpemst u mytu pacceneHus 4yenoBeKa MO IUIaHETE. EIMHCTBO YEIOBEYECKHX pac.
Hayunass HecocToATenbHOCTh pacu3Ma. [IpucrnocoOJeHHOCTh 4YesloBEeKa K pa3HbIM
YCIIOBHSIM OKpY’Karoliei cpenbl. BiusHue reorpaduueckoid cpeapl U Apeiida reHos
Ha MOP(OJIOTHIO U (PUHOJIOTHIO YEIIOBEKA.

MexauCIUIUIMHAPHBIE METOAbl B (PU3NYECKOW (OMOJIOTMYECKO) aHTPOIOJIOTHH.
DBOJIOLMOHHAS. AHTPOMOJIOTUS W MAaJCOAHTPOIOJIOTHS YEIIOBEYECKUX MOIMYJIISIUH.
buoconnansHele HCCIIETOBaHUSA NPUPOIBI 4YeloBeKa. lcciiemoBaHnue KOIBOIIOLHAU
OMOJIOTUYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

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

Tabmuiet u cxembl: «MeToabl aHTpomoJoruny, «['OJIOBHOW MO3T YeIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHBIY, «CKEIeT 4YeIoBeKa U CKEJEeT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MBD», «/IBUXKYIIHE CUJIBI aHTPOIOreHEe3a», « IBOJIIOLMOHHOE
IpEeBO  4YeloBeKa»,  «ABcTpamonuTek», «YemoBek — ymensli», — «YenoBek
npAMOXOIAIun», «JleHncoBckui 4venoBek» «Heannmepranbip», «KpoMaHbOHIBIY,
«IIpenkn yenoBeka», «ITanbl SBOJIOLUN YEIOBEKA», «Pachl 4eIOBEKay.
OOGopynoBaHue: MYJSDKA OKaMEHEJIOCTEW, MPEeAMETOB MaTepHalbHOM KYJIbTYpPHI
MPEAKOB 4YeJOBEKa, penpoaykiuu (dororpadun) KapTuH ¢ MUDOIOTUYECKUMU H
OMONMEHCKIMHU  CIOKETaMHM  TIPOMCXOKJICHMSI 4elloBeKka, (ororpadum HAXOI0K
UCKOMAEMBIX OCTaTKOB YEJIOBEKA, CKEJIET YEJOBEKA, MOJENb YEpENa 4eJIOBEKa U
yepena IMMIaH3€, MOJICNIb KUCTH 4YEJIOBEKa M KHUCTH IIMMIIaH3€, MOJEIU Topca
IPEAKOB YEJIOBEKA.

Jlaboparopnasi pa6ora «l3ydeHne OCOOEHHOCTEH CTPOCHHS CKeleTa 4YeIOBeKa,
CBSI3aHHBIX C MIPSAMOXO0XKICHUEM.

IIpakTnuyeckasi padora «/3yuyeHne 3KOJIOrMYECKUX aaNTAUN YETOBEKA.

Tema 6. Jkosoruss — HayKa O B3aMMOOTHOLIEHHSIX OPraHU3MOB |
HAJOPraHU3MEHHBIX CUCTEM C OKpY Kamollei cpeaoi

3apoxxaeHue u pasBuTHe dKosoruu B Tpynax A. I'ymGonbara, K. @. Pynee, H. A.
CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. Cykauéna. Paznensl u 3aj1aun 3KOJIOTHUH.
CBsI3b DKOJIOTUH C IPYTUMH HAyKaMH.



Metonsl 3xonorun. [loneBsie HaOMIOACHNU. DKCIEPUMEHTHI B 9KOJIOTHH: IPUPOIHBIC
u nabopaTopHbie. MoienrpoBaHie B 3KOJOTUU. MOHUTOPUHT OKPYXKAIOIIeH Cpebl:
JIOKAJIbHBIHN, pETHOHATBHBIN U TTI00aTbHBIN.

3HaueHUE HKOJOTUYECKUX 3HAHHWM [JI1 YEJNOBEKA. DKOJIOTMYECKOE MHPOBO33PEHHE
KaK OCHOBAa CBfA3€H 4YeJoBeyecTBa C Mpupoaord. DopMUpPOBAHHUE SKOJIOTHYECKOM
KYJIBTYPBI U OKOJIOTHYECKOW TPAMOTHOCTH HACEIEHUS.

JdemoHcTpauumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBeprios, O. I'ekkensb, A. Tencnu, B.
H. Cykaués.

Tabmumsr u  cxembl: «Paznensl  skojorum», «Metonel skonorum», «Cxema
MOHUTOPUHIA OKPYXAIOLIEH CPEeIbI».

JlabopaTopHas padora «/3yueHrne METON0B S3KOJIOTUYECKUX UCCIEAOBAHUIN.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okosjorudeckre (akTopbl M 3aKOHOMEPHOCTH uX JAeiictBus. Knaccudukanus
9KOJIOTUYECKUX (PAKTOPOB: AOMOTHYECKUE, OMOTHYECKHE, aHTpororeHHnle. Oomue
3aKOHOMEPHOCTH JeUCTBUA 3Kosorndeckux ¢aktopoB. IlpaBuno munumyma (K.
[Mnpenrens, 0. JInOux). TonepaHTHOCTh. ODBpPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBl.

Ab6uotnueckue ¢daktopel. CBeT Kak sKojornueckuii ¢aktop. JleiicTBue pasHbIX
Y4aCTKOB COJIHEYHOI'O CIIEKTPa HAa OPraHU3Mbl. DKOJIOTHYECKHUE TPYIIIBI PACTEHUN U
’KUBOTHBIX IO OTHOILIEHHIO K cBeTy. CUrHanbHas poib cBeta. Doroneproausm.
Temneparypa kak skojoruyeckuii dakrop. JleiicTBue TemrepaTypsl Ha OpraHU3MBI.
[TolikunoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE
OpraHU3MBl.

Brnaxnocte kak askojoruueckuit  gaktop. Ilpucnocobnenuss pacteHuid K
Mo/ /iep KaHuio BojiHOTo Oananca. Knaccudukanust pacTeHui 1Mo OTHOLLIEHUIO K BOJIE.
[IpucnocoOsaeHus ) KUBOTHBIX K H3MEHEHHUIO BOJIHOTO peXHMa.

Cpenbl 0OMTaHUSI OPraHU3MOB: BOJIHAs, HA3EMHO-BO3/1yIlIHAs, IOYBEHHAs, [NTyOUHHAs
NOJMOYBEHHAsA, BHYTpPHOpPraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOEHHOCTU Cpell
oOutanus opranu3moB. [IpucnocoOeHus OpraHu3MOB K )KM3HU B Pa3HbIX cpeaax.
buonornueckue putmbl. BHemnue u BHyTpeHHUE pUTMbL. CyTOYHBIE M TOJUYHbBIC
puTMbl. [Iprcnoco6eHHOCTh OPraHM3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHU JKU3HU.
XKuznennsie ¢dopmbl opranu3moB. [lonstue o xu3HeHHOW Gdopme. KuzHeHHBIC
dopMbl pacTeHMWil: AepeBbsl, KYCTapHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpaBBhl,
onHoNeTHHE TpaBbl. JKu3HEeHHBbIE (DOPMBI KUBOTHBIX: THIAPOOUOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTPOEHUS U 00pasa KU3HH.

buotnueckue dakTopsl. Buasl OMOTHUECKMX B3aMMOJACWUCTBUN: KOHKYpPEHLUS,
XHUIIHUYECTBO, CUMOMO3 U ero Qopmsel. [lapazutusm, koomepanus, MyTyajau3M,
KOMMEHCAJIU3M (KBapTHUPAHTCTBO, HaxJICOHUYECTBO). Hetpoduueckue



B3aUMOJICUCTBHS (TomM4eckue, popuueckue, padbpuueckne). 3HaueHUE OMOTHIECKUX
B3aMMOJICHCTBUI N7l CYyIIECTBOBAaHUS OpPraHU3MOB B cpene oburtanus. [lpunimmn
KOHKYPEHTHOTO UCKIIFOYEHHS.

JdeMoHCcTpanuu

Tabmumsr u  cxembl:  «Okosornyeckue  (aktopsl», «CBETOBOH  CHEKTpPY,
«IKOJOTMYECKHUE TPYIIBl KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TErIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIE», «DU3HONIOIrMYECKUE aJaNTaLHUH
KHUBOTHBIX», «Cpenpl oOuTaHUS OpraHu3MoB», «buoJormueckue pUTMBIY,
«OKusnennsle popmbl pacTeHHiD», «Ku3HEeHHBIE (OPMBI )KUBOTHBIX», «DKOCHCTEMA
[IMPOKOJIMCTBEHHOTO Jieca», «IJKOCHCTEMa XBOWHOro jeca», «llemn mnuranusy,
«XumHnuectBoy, «Ilapazutusm», «Konkypenuus», «Cumonos», «KommeHcammzmy.
O6opynoBanue: repbapuy pacTeHU W >KUBOTHBIX, IPHCIIOCOOJIEHHBIX K BIIUSHUIO
Pa3IMYHBbIX SKOJIOTMUYECKUX (PaKTOPOB, repOapuu CBETOJNIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTEHUN, CBETONIOOMBBIC, TEHEIIOOMBBIE U TEHEBBIHOCIHMBBIC
KOMHATHBIE pacTeHusi, repdapuM M KOJUIEKUMHU TEIUIONIOOUBBIX, 3UMOCTOMKHX,
MOPO30YCTOMUYMBBIX PACTEHHI, 4ydesla NTUI W 3Beped, repOapuul pacTeHHI,
OTHOCAIIMXCS K TUrpopuram, KcepoduraM, Me30(puTaM, KOMHATHBIE PACTEHUS
JaHHBIX TPYII, KOJUIEKIIMHU KMBOTHBIX, OOUTAIOIIMX B pa3HbIX cpeaax, repdapuu u
KOJUJIEKLIMU PACTEHUN U >KMBOTHBIX, OOJIaJAOLIMX YepTaMU IPUCIIOCOOJIEHHOCTH K
CE30HHBIM M3MEHEHHUSAM YCJIOBHI >KW3HHM, repOapuu M KOJUIEKUMU PACTEHUH U
KUBOTHBIX PA3JIMYHBIX >KM3HEHHBIX ()OPM, KOJUIEKI[MU >KUBOTHBIX, YYACTBYIOLIUX B
Pa3IMYHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopHasi padora «BBIIBICHHE NPHCIOCOOJECHUM OPraHWU3MOB K BIIUSHUIO

CBETaY.
JlaGopaTopHnasi padora «BbIsBICHHE NPUCTOCOOJECHUM OPTraHU3MOB K BIUSHUIO
TEMIIEPATYPhI.

JlabopaTropHasi padoTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT
oOUTaHUSD.

Tema 8. Ixos10rvsi BUAOB M MOMYJISA NI

DKOJIOTHUECKHE XapaKTePUCTUKH TOmynsaiuu. [lomynsanus kak Owonoruveckas
cuctema. Poib HEOTHOPOIHOCTU cpenbl, (PuU3NUecKux OapbepoB U OCOOCHHOCTEM
Oouonorud BUIOB B (POPMUPOBAHWUHU TMPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJISIIHMA.
OcHOBHBIE MIOKA3aTEU MOMYJISIUN; YUCICHHOCTD, TFIOTHOCTh, BO3pacTHAs U TOJIOBas
CTPYKTYpa, pO’K1aeMOCTb, IPHUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAITHSI.
Dkoylornueckas CTpykTypa momynsaiuu. OIeHKa YWCICHHOCTH — IOMYJISAIINU.
Junamuka monmynsnuu U €€ peryisiius. buoTwueckwii MOTEHIMAN TOMYJISIIHH.
MoaenvpoBaHue AMHAMUKHA MOMYJSIud. KpuBbie pocTa YHCICEHHOCTH TMOMYJISIINU.
Kpusbie BbIKMBaHWA. Perynamusi YUCIEHHOCTH TMOMYJSIIIUA: POJb  (aKTOPOB,



3aBUCSIINX U HE 3aBUCSIIMX OT IMJIOTHOCTU. DKOJOTUYECKUE CTpaTeruu BUAOB (- U
K-ctparterun).

[TonsiTe 06 sKonornyeckoil Humie Buaa. Mectoobutanue. MHOromepHass MOJAETH
skonornyeckorn Humu Jx.M. XartunHcoHa. Pa3Mepbl 3KOJIOTMYECKOW HHUIIIM.
[TorenuuanbHasg U peaIn30BaHHAS HUIIIN.

Bun xak cucrema nomyisinuii. Apeansl BUAOB. BUIIBI M UX KW3HEHHBIE CTPATETUU.
DKOJIOTHYECKHE DKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEACHUS M MUTpalldid >KUBOTHBIX. BHOJOrMYECKHMEe WHBA3UU
qy>KEPOJHBIX BUJIOB.

JdemoHcTpanuu

[Toptpert: k. . XaTunHCOH.

Tabmuupl ©  cXeMbl:  «DKOJIOTMYECKHE  XApAKTEPUCTHKU  MOIMYJISILIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  momyysinun»,  «Bo3pacTHele — nupamuisl

nonynanumn», «CKOpOCTh  3aceleHusi MOBEPXHOCTH  3€EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogaenb 3xkomorndeckort Humm J[x. M. XatunHconay.
O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnas padora «IIpucrnocobyieHus: CEMsIH paCTCHUHN K PaCCEIICHUIOY.

Tema 9. Jkon0rust coodmecTB. IKOJITOrHYECKHE CHCTEMBI.

CoobmecTBa opranu3mMoB. bruorieHo3 u ero cTpykrypa. CBsi3u MEXIy OpraHu3MaMu B
OMOILIeHO3E.

Oxocucrema kak oTkpeiTas cucrema (A. Jx. Tencnu). OyHKIMOHANIBHBIE OJIOKU
OpraHU3MOB B DKOCUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, PEIyIeHThl. Tpoduieckue
ypoBHH. Tpodudeckue nenu u cetu. AGnoTudeckue 6J10ku 3KocucTeM. [10UBBI 1 HITBI
B 3KocHucTeMax. KpyroBopoT BEIIECTB U MOTOK YHEPTUH B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeau HKOCHUCTEeMbl. buomacca W NpPOAYKIHS. DKOJIOTHYECKUE
MUPaMUJIbI YUCesl, OMOMACChl U SHEPTHUHU.

Hunamuxa  sxocucmem.  Kamacmpoguueckue — nepecmpotiku. — @Puyxmyayuu.
HampaBnennbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. llepBuuHbie H
BTOPUYHBIC CYKIIECCUU M UX MPUYUHBI. AHTPOIIOT€HHBIE BO3JACHCTBHS HA CYKIIECCHUHU.
KnumakcHoe cooOmiectBo. buopasHooOpasue v MONHOTAa KPYroBOpOTa BEIIECTB —
OCHOBa YCTOMYMBOCTU COOOIIECTB.

IIpupoaHBIE IKOCUCTEMBI. DKOCUCMEMbL 03ED U PeK. IKOCUCTEMbl MOpeU U OKEaHO8.
Dxocucmemvl myHOp, 1eco8, cmeneti, NyCmbvliHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTeMa. ArpoueHo3. Pazmuuua Mexay
AHTPONOT€HHBIMU U IPUPOJHBIMU SKOCHUCTEMAMH.

VYpOoskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opojnckas ¢uopa u
dayna. CuHaHTpomu3amus ropojcKod ¢ayHbl. bruonormdyeckoe U X03gUCTBEHHOE
3HaYeHHUE arpo’KOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (OPMHUPOBAHMSI OCHOBHBIX B3aHUMOJCHCTBHI OpraHM3MOB B
skocucTteMax. Ponb kackadnoeo s¢hghexma u 6u008-30upuxamopos (Kuouesvix
8u008) 6 QyHKyuoHuposanuu dsxocucmem. IlepeHOC SHEPTUU U BEUIECTB MEXKIY
CMEXHBIMH IKOCHUCTEMaMU. Y CTOMYUBOCTh OPTaHU3MOB, MOMYJISIUNA U YKOCUCTEM B
YCIIOBUSX €CTECTBEHHBIX M aHTPOIIOINE€HHBIX BO3/ICHCTBUM.

Mexanuszmvl  6030eticmeusl 3a2pA3HEeHUNl PA3HBLIX MUN08 HaA CyOOP2aHUuIMeHHOM,
OpP2aHUIMEHHOM, NONYTAYUOHHOM U IKOCUCMEMHOM YPOBHSAX, OCHOBbL IKOI02ULECKO20
HOPMUPOBAHUSL  AHMPONO2EHHO20  B030eticmeusi. MeToAoJaoTus  MOHHMTOPHUHTA
€CTECTBEHHBIX U aHTPOIOTCHHBIX IKOCUCTEM.

JdemoHcTpanuu

[Toptpert: A. JIx. Tencnn.

Tabmuupl u cxembl: «CTpyKTypa OHMOLEHO3a», «DKOCHCTEMA HIMPOKOJIUCTBEHHOTO
necay, «9KOCUCTeMa XBOWHOTO Jiecay, «DyHKIMOHAIbHBIC TPYIIbl OPTaHU3MOB B
sKocucreMey, «KpyroBopoT BeiiecTB B akocucteme», «Lenu nuranus (macTouiHas,
ACTpUTHAs)», «DKOJOTHYECKas NHpaMuAa 4YHCel», «IJKOJOrHYecKas MHupamMuaa
onomaccel», «JKoJOormueckas mnupamuna »3Heprum», «OOpazoBanue 000TaY,
«IlepBuunas cykneccus», «BoccraHoBieHHe neca mocie Moxapa», «IKOCHCTeMa
o3epa», «ArpoueHos», «KpyroBopoT BeLIECTB M MOTOK SHEPIrUU B arpoleHO3e»,
«IIpumepsl ypOOIKOCHCTEM.

O6opynoBanue: repOapuu pacTeHHM, KOJUIEKIIMA HACEKOMBIX, Uydesa MTHUIl U 3Bepei,
repOapuu  KyIbTYPHBIX M JUKOPACTYIIUX PACTCHHM, aKBapuyM KakKk MOJEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydyenue u onvucanue ypO03IKOCUCTEMBD.

Jlaboparopnasi paGora «/3yuenue paszHooOpazusi MEIKUX  TOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeust «IKCKypCUs B TUIIUYHBIA OuoreoieHo3 (B 1yOpaBy, Oepe3HsIK, €IbHUK,
Ha CYXOJIOJIbHBIN UJIM OMMEHHBIN JIyT, 03€p0, O0I0TO)».

IKCKypcus «IKCKYpCHs B arpo3KOCUCTEMY (Ha TMOJI€ WIH B TEIUTMYHOE XO3SIIICTBO)».
Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buochepa — oOmernanerapHas o0ojouka 3eMJM, TJ€ CYIIECTBYeT WU
CyllleCTBOBaJIa >XU3Hb. Pa3zBuTue mnpejacraBieHuii o ouocdepe B Tpyaax J. 3rocca.
Yuenune B. 1. Beprajackoro o 6mochepe. O6aactu 6uochepsl u e€ cocrap. XKupoe
BelecTBO Ouochepsl u ero PyHKITUN.

3aKOHOMEpPHOCTH  cyliecTBOBaHUs Ouocdeprl. OcobeHHocTH Ouocdepsl  Kak
ri100anbHOM 3KOCUCTEMBI. J[MHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BELIECTB U OMOT€OXMMHUYECKUE LUKIBI (Yyraeposaa, a3oTa). PUTMUYHOCTE sBIEHUN B
ounocdepe.

3oHanbHOCTh Ouochepnl. [lonstne o Gmome. OCHOBHBIE OMOMBI CYIIW: TYHJpA,
XBOMHBIE Jleca, CMEIIAHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTENH, CABaHHbI, yCThIHHU,



TPOMUYECKHE JIECa, BBICOKOTOpbs. KinmaTt, pacTUTENbHBINA U KUBOTHBIA MUpP OMOMOB
CyIIHN.

CtpykTypa U (YHKIUS KUBBIX CHCTEM, OIlEHKAa HMX PECYpCHOTO TOTCHIHAIA W
ouochepHbIX PYHKIIUH.

JdeMoHCcTpanuu

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

Tabmumsr u  cxembl: «['eochepst 3emmm», «KpyroBopor aszora B mpupoze»,
«KpyroBopor yriepoga B mnpupoae», «KpyroBopoT Kuciopoga B HOPHPOAE»,
«KpyroBopor Boabl B mnpupone», «OCHOBHbIe OuOMBI cymmy, «Kimumaruueckue
nosica 3emnu», «TyHapa», «Taira», «CMmemanubiii Jiecy, «IIIMpOKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycteiHsay, « Tponmueckuit gecy.

O6opynoBaHue: repOapun pacTEHUNM pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyka0mias cpeaa

DKOJIOTUUECKHEe KPU3HMCHhl U MX NpUYUHBL. Bo3zgeiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AyIIHOM cpeapl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJHOW CpEJIbL.
Oxpana BoaHbBIX pecypcoB. Paspymenue mouBbl. OXpaHa IOYBEHHBIX PECYPCOB.
N3meHneHne kimmara.

AHTpPOIIOTEHHOE BO3JECHCTBUE HA PACTUTEIbHBIA M JKUBOTHBIM Mup. Oxpana
pacTUTENIBHOTO W JKUBOTHOTO MHpa. OCHOBHBIE MPUHIMUIBI OXPaHbl MPUPOJBIL.
Kpacusie kuuru. Ocobo oxpasnsemble mnpupoanbsie Tepputopun (OOIIT).
borannueckue caapl U 300J0TUYECKHUE TTAPKHU.

OcCHOBHBIE TPUHLHUIBI YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA U  MHPHUPOIBI.
PanronansHOE MPUPOIONONIB30BAHUE M COXPAHEHHE OMOJIOTHYECKOTO pazHOOOpasus
3emuin.  OOmmMe 3aKOHOMEPHOCTH  TJI00ANbHBIX  DKOJOTMYECKHMX  KPU3HCOB.
OcoO6eHHOCTH COBPEMEHHOTO KPU3HUCA U €r0 BEPOSITHBIEC MOCIIEICTBUS.

Pa3BuTne METOAOB MOHUTOPHUHIA Pa3BUTHS OINACHBIX TEXHOTEHHBIX ITPOIIECCOB.
Cucmemnvle uccne008anusl nepexooa K pecypcocobepezaroueit u
KOHKYPEeHmMOCnOocoOHol 3Hepeemuxe. buonocuueckoe pasnoobpaszue u b6uopecypchsi.
Hayuonanvnvle  ungopmayuonnvie cucmemsi, obecneyugarowue 0ocmyn K
ungopmayuu no  COCMOSIHUIO  OMOeNbHbIX  8U008 U 3Ikocucmem. OcHoGvl
aKopeadbunumayuu dKocucmem U cnocoboos 6opvOvl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvlx 3KOCUCMEM.

JdemoHcTpanumn

Tabmuiel U cxembl: «3arpssHeHue aTMocdepbl», «3arps3HeHue TUapochepb,
«3arpsizHenue mouBbl», «IlapHukoBbiid 3ddexT», «Ocobdo oxpaHseMble TPUPOIAHBIC
TeppuTOpUN», «MoOenu ynpaBisieMoro Mupa.

Oo6opynoBanmne: pororpadum oxpaHsSIeMbIX PaCTEHUN M KUBOTHBIX KpacHoW KHHUTH
Poccuniickon @enepanun, KpacHoil KHATH pernoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBiauBaeT TpeOOBAHUS K pe3yibTaTaM OCBOCHHUS 00ydarouuMucCs
IporpaMM CpeIHero oOmEero oOpa3oBaHUsS: JUYHOCTHBIE, METANpeJMETHbIE U
pPEAMETHBIE.

B cTpykType JHMYHOCTHBIX PE3YyJIbTATOB OCBOCHHS MPOTPaMMbl MO OHOJOTHUH
BBIJICTICHBI CJICAYIOIIME COCTABIISAIONIME: OCO3HAHWE OOYYalOIUMUCS POCCUUCKOM
IrPaXXIAaHCKONM UIEHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEICIICHUIO, HAIuYue Momusayuy K OOy4eHUI0 OUOJIOTHH, YeleHanpasieHHoe
pazeumue BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE KIIFOYEBBIX ILIEHHOCTEH U
HUCTOPUYECKUX TPATULUM pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobHocmb 00yYarOIIUXCsl PYKOBOJICTBOBATLCS B CBOCH JEATEIbHOCTU IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMH, MPHUCYIIUMHU CHUCTEME OHOJIOTMYECKOro 00pa3oBaHUs,
Hanudue npasoco3Hanus SKOJOTUIECKON KYIbTYPBI, CNOCOOHOCU CMAasums NEIH U
CTPOUTH >KU3HECHHBIC ILJIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOTrpaMMbl IO OHOJIOTMH JOCTUTAIOTCA B
€IMHCTBE Y4YeOHOW W BOCIMTATEIBHON JESATEIBHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUHUCKUMHU COLUMOKYJIbTYPHBIMH, UCTOPUUECKUMH H JIyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMU, TPUHITHIMU B OOIIECTBE NpaBWIAMH U HOPMaMu
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIIECCaM CaMOIO3HAHUS, CaMOBOCIUTAHUS W
CaMOpPa3BUTHS, PA3BUTUSI BHYTPEHHEU MO3UIIUU JIMYHOCTHU, MMATPUOTHU3MA U YBAXKEHUS
K 3aKOHY M NIPaBOMOPSAKY, YEJIOBEKY Tpyla M CTapUIEMy MOKOJEHUIO, B3aUMHOIO
yBaKEHUSI, OCPEKHOTO OTHOIICHUS K KYJIbTYpHOMY HACJIEIUI0 U TPAIULIUASIM
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickon denepaunu, ITpUPOIE U OKPYKAKOLIEU
cpene.

JIngyHOCTHBIE pE3yNbTaThl OCBOEHHUSA Y4ueOHOro mnpeameTra «bUOJOTHUSY TOJHKHBI
OTpaxaTb TOTOBHOCTh M  CIIOCOOHOCTH  OOYYalolUXCsi  PYKOBOJCTBOBATHCS
c(hOPMHUPOBAHHOW BHYTPEHHEH TO3WIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{,  TO3UTHBHBIX  BHYTPEHHUX  YOEXKICHUW,  COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSM POCCHUMCKOTO OOIIECTBA, PACIHIMPEHUE >KU3HEHHOTO
ONbITA M ONbITA AESATEIBHOCTH B MPOLIECCE Pealn3alli OCHOBHBIX HaIpaBICHUN
BOCIHUTATEIBHOMN JAESTEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:kaaHCcKOro BOCITUTAHUSI:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMMO3UIMK OOYYAIOMIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIHMOHHBIX MpPaB U OOS3aHHOCTEH, YBa)KEHUE 3aKOHA U
MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIHLHOCTH MPHU CO3MaHUHA YIEOHBIX
MPOEKTOB, pEHICHWHM YYEOHBIX W  TO3HABATEIbHBIX  3a7a4, BBINOJHECHUH
OMOJIOTUYECKHUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEEIATh COOCTBEHHYIO MMO3UIIMIO IO OTHOILIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATD €€;

YMEHHE YYMTHIBAaTh B CBOMX JICHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOSXKICHHUSIMU, KYJIbTYPHBIMU IICHHOCTSIMH W
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B IPOIIECCE COBMECTHOI'O BBIMOJHEHUS Y4YEOHBIX,
II03HABATEIBHBIX M HCCIENOBATEIIbCKUX 3a/a4, YBAXHUTEIBHOIO OTHOLICHUS K
MHEHHUIO ONMOHEHTOB MpU OOCYXKIEHUM CIOPHBIX BOIMPOCOB OHOJIOTHYECKOTO
COAEpKaHUS;

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU IEATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh POCCUMCKON TPAKJIAHCKOM HWJIECHTUYHOCTHU, MATPUOTU3MA,
YBAXXEHHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Tiepel PonuHou, ropioctu 3a
CBOM KpaHl, CBOWO PoauHy, CBOM S3bIK W KYJIbTYpy, MOPOLUIOE W HACTOSIIECE
MHOT'OHAIIMOHAJIBHOT0 Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACIECAUIO WM NaMIATHUKAM HPUPOIBL,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYAE;
CIIOCOOHOCTh OIIEHWBATh BKJIAaJ POCCHUMCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMoNOTHH, IOHWMAaHUS 3HaYEHNs OMOJIOTUN B TTO3HAHUU 3aKOHOB MPUPOJIBI, B )KU3HU
YeJI0BEKa M COBPEMEHHOTO 00IIEeCTBa;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CHyKeHHI0O u 3amure OteuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh  OIEHMBATh CHUTyalldl0 M TPUHUMATh OCO3HAHHBIC peElUICHUS,
OPUEHTHUPYACH HA MOPAITLHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JINYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTEISAM, CO3JaHHI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O MPUHSATHS LEHHOCTEW CEMENHOU KU3HU B COOTBETCTBUHU C TPAAULUAMU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHWE K MUY, BKJIIOYAs OCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMUMAaHHUE SYMOLUOHAIBHOIO BO3JIECTBUS KUBOM MIPUPOABI U €€ IEHHOCTH;



TOTOBHOCTb K CAMOBBIP@KEHUIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJIEHUE MPOSBISATH
KauecTBa TBOPYECKOM JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHUA, (GOPMUPOBAHMA KYJAbTYPbl 310POBbA H
3MOLMOHAJIBHOIO 0J1arONOyYHUs:

NOHMMaHUE M peajn3alys 310pOBOT0 M 0€30mMacHOro obpasza *KU3HU (340pOBOE
MUTaHue, COOJIIOICHNE TMTUEHUYECKUX MPABWII U HOPM, COQJIaHCUPOBAHHBIN PEKUM
3aHATHUA W OTHbIXa, pEryiaspHas (Qu3ndeckas aKTUBHOCTh), OEpEkKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOUIEHHSI K COOCTBEHHOMY (PU3HUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

[NOHMMaHUE LEHHOCTU MpaBWJI HHJIUMBUIYaJbHOTO M KOJIJIEKTUBHOTO OE30M1aCHOrO
MOBEJEHUS B CUTYyAILUSIX, YTPOKAIOUIUX 310POBBIO U )KU3HU JTHOEH;

OCO3HaHMUE MOCIEACTBUN U HENPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOICHHS AJIKOTOJIA,
HapKOTUKOB, KypEHUs);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOM JIESTEIBHOCTH TEXHOJOTMYECKOM U COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh HHHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JI€ATEIIBHOCTB;

UHTEpEC K pa3luyHbIM cdepaM NpodecCUOHATBHOW AESITeNbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BbBIOOpP Oynymie npodeccun W peamu30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa30BaHUIO Ha MPOTSHKEHUU
BCEH JKU3HHU,;

7) 3K0JIOrM4eCKOr0 BOCIIUTAHMSA

AKOJIOTMYECKHU 11eJIeCO00pa3HOe OTHOILIECHHUE K MPUPOJIE KAaK MCTOYHUKY >KM3HU Ha
3eMJie, OCHOBE €€ CylIECTBOBAHUS,

MOBBILICHUE YPOBHS SKOJIOTMUECKOM KyJIbTYphl: MPUOOPETEHHE ONbITA MJIAHUPOBAHUS
ITOCTYTIKOB M OLIEHKH X BO3MOKHBIX ITOCJIEICTBHM JIJIs1 OKPYXKAIOLEH CPEbI;
OCO3HaHMe ria00aJbHOTO XapaKTepa FIKOJIOTHYECKUX MPoOJIeM U IyTe X pelleHus;
CIIOCOOHOCTh HCIIOJI30BaTh MPUOOpETaeMble MPU W3YyYEHUU OWOJIOTMU 3HAHUS U
yMEHUs npu pelIeHUH npo0Jem, CBSA3aHHBIX C palMoHaIbHBIM
MPUPOIONIOIB30BaHUEM (COOIIOICHNE MTPaBUII IOBEICHUS B IPUPOJE, HAPABICHHBIX
Ha COXpaHEHHUE PaBHOBECHUS B IKOCHCTEMAX, OXpaHy BUJOB, SKOCUCTEM, OHochepsl);
AKTUBHOE HEMPUATHE IECUCTBUM, MPUHOCALIUX BPE OKpYyKaloLIeH MPUPOJHON cpene,
YMEHHE  IPOTHO3UPOBATh  HEOJArONPUSTHBIE  DKOJOTMYECKUE  MOCIEACTBUSA
MPEAIPUHUMAEMBIX JIEUCTBUM U NIPEAOTBPALIATh UX;

HaJU4HMe Pa3BUTOTO SKOJOTMYECKOTO MBIIUICHHS, SKOJIOTHUYECKOW KYJIbTYpPbI, ONBITA
NEeATEIbHOCTH 3KOJOTMYECKOW HAIPaBJIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMU B



II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOW TNPAKTUKE, TOTOBHOCTH K
Y4acTHUIO B TPAKTUUYECKOH JEATEIbHOCTH SKOJIOIMYECKOM HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKHM M OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO HA JUAjore KyJbTyp,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;
COBEPIICHCTBOBAHUE SI3BIKOBOM M  YMTATENbCKOW KYJIBTYphl Kak CpeICTBa
B3aMMOJICUCTBHS MEX]TY JIIOJbMH U MIO3HAHUS MUPA;

NOHUMAaHUE CelU(PUKU OMOJIOTUM KaK HayKH, OCO3HAHUs €€ posid B GOpMHUPOBAHUU
PAlMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO MpeACTaBICHUS 00
OKpY’KaloIllleM MHUpE KaK O €IUHCTBE MPUPOIbI, YEJIOBEKAa U OOIIECTBA, B MO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH M pelIeHUd MpoOJIeM COXpaHEHUS MPUPOIHOTO
paBHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTH OHOJIOTMM JUIsl COBPEMEHHOM IMBUJIM3AIUU:
obecriedyeHuss HOBOTO YPOBHS PAa3BUTHUS MEAUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTH, CTOCOOHBIX pellaTh PECYPCHBIE MPOOIEMbI Pa3BUTHS YETIOBEUECTBA,
MOoMCKa TMyTeH BBIXOJA U3 TI00AIBHBIX SKOJOTMYECKUX MPOOJIeM U oOecreyeHus
nepexo/ia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHAIIBHOMY HMCIOJIB30BAHUIO TIPUPOTHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHHH OMOJIOTMYECKUX 3HAHUM B IEJSAX IOBBIIICHUS
o01Ie KyJbTYpbl, €CTECTBEHHO-HAy4YHOW TIPaMOTHOCTH, KaK COCTAaBHOM 4YacTH
(GYHKIIMOHATBHOM TPAMOTHOCTH OOydaromuxcsi, (GopMupyemMod TpH HW3YYECHUU
OnoJIorny;

NOHUMAHHE CYIIHOCTH METOJIOB MO3HAHUS, UCTOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJI30BaTh IMOJy4YaeMble 3HAHMUS Ui aHaIM3a U OOBSCHEHUS
SIBJICHUW OKPYXAIOIIET0 MUpPA M MPOUCXOAIIUX B HEM MU3MEHEHUM, YMEHHE JeNaTh
000CHOBaHHBIC 3aKIIOYCHUS HA OCHOBE HAYYHBIX (JAKTOB M MMEIOIIMXCS JAHHBIX C
LEJIBIO TIOJIYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO MCIOJIb30BaTh OMOJIOrMYECKUE 3HAHUS JJIs pelIeHUs
po0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUIX;

OCO3HAHME IICHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTh  OCYIIECTBIIATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHINBUIYAIBHO U B TPYIIIIE;
TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY O0pa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TTOJTYYE€HHUIO HOBBIX 3HAHUH MO OMOJIOTMU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIIMU.

METAIIPEJMETHBIE PE3YJ/IBTATDBI

MertanpeameTHble  pe3ynbTaThl  OCBOEHHUs ydyeOHoro mpeamera «buonorus»
BKJIIOUAIOT: 3HAYUMble s (OPMUPOBAHUS MHUPOBO33PEHUS  OOYYarOMIMXCS



MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHbIC TOHSATHS, OTPAKAIOIINE
[IEJIOCTHOCTh HAYYHOM KApTUHBI MHpa M CHeIU(PUKY METOJOB IIO3HAHWS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBIICHHUE, IMPOIIECC,
CUCTeMa, Hay4YHbIA (akKT, MPUHIUI, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
HCCIICJIOBaHNE, HAOIIOICHNE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUE); YHUBEPCATbHBIE
yueOHble JedcTBHS  (MO3HABaTeIbHBIE, KOMMYHUKATHBHBIC, PETYJISATUBHBIC),
obecrieunBaromue GopMHpOBaHWE (PYHKIIMOHAITHPHOW TPAMOTHOCTH M COIMATBHOMN
KOMIETCHIINHA 00YJatoIIuXCsl; CIIOCOOHOCTh 00YJArOIINXCS UCTIOIh30BaTh OCBOCHHBIE
MEXIMCIUTUTMHAPHBIC, MHPOBO33PCHUECKHE 3HAaHWUS M YHHUBEpCalbHbIC Yy4ueOHBIE
JICUCTBUSA B O3HABATEIILHON U COIIMAIIBHON MTPAKTUKE.

B pe3ynbraTe u3zyueHuss OMOJIOTMM HA ypPOBHE CPEAHEro OOIIero 00pa3oBaHUS Y
oOyuaromierocs OyayT copMHUpoOBaHBI MO3HABATEIbHbIC YHUBEPCAIbHBIC YYCOHBIC
JIENUCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAJIbHbIC YUYEOHBIC ICHCTBUS, PETyJSTUBHBIC
YHUBEpCaJIbHbIC yUeOHBIE IEUCTBUS, COBMECTHAS JIESITEIbHOCTb.

MeramnpeaMeTHbIe  pe3yiabTaThl  OCBOGHHUS  MPOTPAMMBl  CpPEAHETO  00IIero
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBJajieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1) 6a3oBbIe JIOTHYECKHE AeiCTBHS:

CaMOCTOSATENbHO (OPMYIHPOBATh U AKTYAJIM3UPOBATH MPOOIEMy, pacCMaTpuBaTh €€
BCECTOPOHHE;

WCITOJIB30BaTh MPU OCBOCHWM 3HAHWHA TPHEMBI JIOTHYECKOTO MBINUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHMs, KiaccupuUKauu, OO0O0OIIEHUs), PACKPBIBATh  CMBICI
OMOJIOTUYECKUX TIOHATHM (BBLACNATh WX XapakTEepHbIe MPHU3HAKH, yCTAHABIUBATH
CBSI3U C IPYTUMH MOHSATUSIMH );

OTIpeNeNATh LEU IeATeILHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUHA WX JOCTHIKEHUS,
COOTHOCHUTH PE3yJIbTAThI ICITCILHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;

MCIIOJIh30BaTh OMOJIOTMYECKUE TIOHSTHS IS OOBSICHEHUS (PAKTOB W SBJICHUM >KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIC, ACAYKTHBHBIC, 10 AHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUYHS B PAacCMATPUBACMBIX SIBICHHSIX,
(OpMyIMPOBATh BHIBOIBI M 3aKTIOUCHUS;

MPUMEHSTh CXEMHO-MO/IEIBHBIC CPEACTBA JJIS MIPEACTABICHUS CYIIECTBEHHBIX CBSI3CH
U OTHOIICHUM B HM3y4aeMbIX OHMOJOTUYECKMX OOBEKTaX, a TakKe MPOTUBOPEUUN
Pa3HOTO POJIa, BBISBICHHBIX B PA3IMIHBIX HH(OPMAIIMOHHBIX HCTOYHUKAX
pa3pabaThiBaTh IUTAH pEIICHHWS TPOOJIEMbI C YYETOM aHaIM3a HWMEIOIUXCS
MaTepUaAThHBIX M HEMATEPUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B ICSITEIILHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEIISIM,
OIICHUBATh PUCKH MOCIIC/ICTBUN JEATEILHOCTH,



KOOPJMHHUPOBATh U BBIMOJHATH pabOTy B YCIOBHUSX PEaTbHOrO, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJaJIeTh HaBbIKAMHU Y4E€OHO-UCCIIEIOBATEILCKOM M IMPOEKTHOM JesATEIbHOCTH,
HaBbIKAMU  paspelieHuss  mpobjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOHMCKY METOJOB PELICHUS MPAaKTHUYECKUX 33a/1ad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BUJBI JAEATEIBHOCTH MO MOJYYEHHIO HOBOT'O 3HAHMUS, €TI0
UHTEpIIpPETalnU, NMPeoOpPa30BaHUIO U MPUMEHEHUIO B Y4YEOHBIX CHUTyalUsX, B TOM
YHCIIe TIPY CO3/TaHUU YUYEOHBIX U COIMATBHBIX MPOEKTOB,

dbopMupoBaTh HAY4YHBIH THUI MBIIUIICHUS, BJIAJACTh HAYyYHOM TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMH;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTENIbHOMN €ATEIbHOCTH
Y )KU3HEHHBIX CUTYaIIHSsIX;

BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIE CBSI3W U aKTyaJlH3UPOBATh 3a/a4y, BBIIBUTATH
TUMOTE3y €€ pelieHusi, HaxOAUTh AapryMEHThl JUIA JIO0Ka3aTelbCTBA CBOUX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ PELIEHUS 3a7aud pe3yibTaTbl, KPUTUYECKU
OILICHMBATh UX IOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;
JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIIECHUBATh MPUOOPETEHHBIH OIIBIT,

OCYILECTBIISATH LIEJICHAIIPaBICHHbII MIOUCK MEPEHOCca CPEACTB U CIOCOO0B JACHCTBUS B
poeCCHOHAIIBHYIO CPEIY;

yMEThb T[E€PEHOCUTh 3HAHHWA B T[I03HABATEIbHYID M MPAKTUYECKYI0 00JacTu
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJICH, MPEJIaraTh OPUTHHAIBHBIC MOIXObI M PEIICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE aIbTEPHATUBHBIC PEIICHHUS.

3) paboTa ¢ uHpopmanmeii:

OpUEHTHUPOBAThCA B PA3IMYHBIX MCTOYHMKAX HH(opManuu (TeKCTe y4eOHOro
nocoowsi, HAYYHO-TIOMYJISIPHON  JUTEpaTtype, OWOJOTMUYECKHUX  CIOBApsAX U
CIPaBOYHMKAX, KOMIIBPIOTEPHBIX Oa3ax JaHHBIX, B VIHTepHeTe), aHAIU3UPOBAThH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (OPM MpeACTaBICHUS, KpUTHUECKU OLIEHUBATh €€
JOCTOBEPHOCTH M HEMTPOTUBOPECUNBOCTD;

(bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTh pa3IMYHble METOJbI MPHU MOUCKE U O0TOOpE
Ounonornyeckoi nHGOpPMAITIHN, HEOOXOIUMOM JIJIsl BBITIONHEHUS y9eOHbBIX 3a/1a4;
npuoOpeTaTh OTIBIT MCIIOJIb30BaHUs MH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHii, COBEPIICHCTBOBATh KYJIbTYpPy AKTHBHOTO HCIOJb30BAHUS Pa3IMUHBIX
MOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMpATh ONTHUMAIBbHYIO (OpPMY HpPEACTaBICHUS OHOJIOTHYECKON
uH(popManuu (cxeMsl, TpaduKu, JUarpaMmbl, TAOIUIIBI, PUCYHKHU U IPYTOE);
MCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCTBE CPEACTBA MpU paboTe ¢ OMOIOTHYECKOU
uHpoOpMaMel: NPUMEHATh XUMUYECKUE, (PU3NYECKUE U MAaTEMaTHUYECKHE 3HAKU U
CUMBOJIBI,  (opMyinbl,  aOOpeBHAaTypy,  HOMEHKIATypy, HCIOJb30BaThb U
peoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIAIHOCTH;

BJIQ/ICTh HAaBBIKAMU pACMO3HABaHHUS M 3alIUThl WH(OpManuu, WHHOPMALMOHHON
0€30MaCHOCTH JIMYHOCTH.

OgyageHne yHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMHM A€ CTBUSIMU:

1) oO1IeHne:

OCYUIECTBJISITh KOMMYHHMKAllUM BO BCEX c(epax >KW3HU, aKTHBHO Yy4acTBOBATh B
IUaNore Wil JUCKYCCHUU MO0 CYHIECTBY OOCyXkaaemMoil Tembl (YMEHHE 3aJaBaTh
BOMPOCHI, BBICKA3bIBaTh CYKJIEHUS OTHOCHUTEIBHO BBINIOJIHEHUS MpeasiaraeMon
3aJlauM, YYUTHIBaTh HMHTEPECHl U COIJIACOBAHHOCTh IMO3ULUN JIPYIMX YYaCTHHUKOB
JIMajora Uiy JUCKYCCUN);

pacno3HaBaTh HEBEpOAJIbHBIE CpPeACTBA OOILIEHUS, IOHUMATh 3HAYEHHE COLIMAJIbHBIX
3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTyallil, yMETh CMATYaTh
KOH(JIMKTBI U BECTH [1€PETOBOPHI;

BJAJETh pa3IMYHbIMM croco0aMu OOLIEHUS W  B3aUMOJCHCTBHUS, TOHHUMATh
HaMepeHus APYTHUX JIOJEH, NPOSBIATh YBAXKUTEIBHOE OTHOLIEHUE K COOECETHUKY U
B KOPPEKTHOU PopMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3J1araTb CBOK) TOUYKY 3PEHHSI C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAasl 1eATeIbHOCTD:

MMOHMUMATh U MCIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHON W MHIMBHUIYaIbHOU pabOTHI
IpU pELICEHUH OUOJIOTMYECKOW mpoOsieMbl, OOOCHOBBIBaTH HEOOXOAMMOCTH
NPUMEHEHHUS IPYNIOBLIX (POPM B3aUMOJICHCTBUS NPU PelIeHUH Y4eOHOIl 3a1a4u;
BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JACHCTBHM ¢ y4ETOM OOLIMX HHTEPECOB U
BO3MOXHOCTEH KaX/0Tr0 YieHa KOJIJIEKTHUBA;

OPUHUMATh LEJTd COBMECTHOM IesATEIbHOCTH, OPIaHU30BBIBATh U KOOPAMHUPOBATH
NEUCTBUA MO €€ JOCTHUKEHHUIO: COCTABJIATH IUIaH ACHCTBUM, pachpelnensiTh poJid C
y4€TOM MHEHUH yYaCTHUKOB, 00CYXaTh pe3yJbTaThl COBMECTHON pabOThI;
OLICHMBATh KayecTBO CBOETO BKJIaJa M KaXJOro YJYacTHHKA KOMaHAbl B OOIIMH
pe3ynbTaT 1Mo pazpadoTaHHBIM KPUTEPUSIM;

npeiaraTb  HOBBIE  IPOEKThI, OLEHUBAaTh HJEU C TO3MLUM  HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX CUTYaLMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITH HHUIIMATUBHBIM.

OgyageHne YHHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH 1 CTBHSMH:



1) camoopranuzanus:

WCIIOJB30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBISIBICHUSI MPOOJIEM U UX PEIICHUS B
KU3HEHHBIX U YUYEOHBIX CUTYaIIUSX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1LIEJIEBBIE U CMBICIOBBIE YCTAaHOBKU B
CBOUX JICUCTBUSAX U MOCTYNKAX M0 OTHOUIEHUIO K JKMBOM IPUPOJIE, CBOEMY 310POBBIO
Y 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbBHO ~ OCYILECTBJISITh ~ ITO3HABATEIIBHYIO  JIESATENBHOCTb,  BBISBIATH
npo0iemMbl, CTaBUTh U (POpMYIHpPOBaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NEATEIIBHOCTH U JKU3HECHHBIX CUTYalUsX;

CaMOCTOSTENIbHO COCTAaBJISITh IUIAH PEIICHUS MPOOJIeMbl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUT;

JieNnaTh OCO3HAHHBIM BBIOOp, APTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSBICHUIO HIMPOKON HPYIUIIMH B Pa3HBIX
00JacTsAX 3HAHWI, MOCTOSHHO TOBBIIATH CBOW OOpPa30BATENBbHBIA U KYJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B I€SITEILHOCTh, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB LEISIM;

BJIQJICTh HAaBBIKAMHU TIO3HABATENILHON pEQIEKCMU KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHU, UCIIOJIb30BAThH
npuémbl pedIeKCUU JJIsl OLICHKU CUTYallMH, BLIOOpA BEPHOTO PEIICHNS,

yMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATH PEIICHUSI IO UX CHUKEHHUIO;
MIPUHUMATh MOTUBBI U APTYMEHTBI JIPYTUX MPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;
3) npuHsATHE ceOsl U APYTHUX:

MPUHUMATH Ce0sl, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX TIPU aHAIN3€ PE3yJIbTaTOB JCSITEIbHOCTH;
pU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKHU;

pPa3BUBATh CIIOCOOHOCTH MTOHUMATh MHUP C TTO3UIIMU JPYTOro YeIOBeEKa.
HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIE pe3yabTaThl OCBOCHHUS COJEpKaHUsl yueOHOoro mpeamera «buomorws
Ha yrayOn€HHOM ypOBHE OPHEHTHPOBAHBI Ha o0ecredeHue mpodriIbHOTO 00y4YeHus
oOyuatomuxcst 6nonoruu. OHU BKITIOYAIOT: crieuuduyueckue ajsi OMooTuy HaydHbIe
3HAaHWSA, YMEHHUA W CIHOCOOBI JEWCTBUHA TI0O OCBOCHHIO, HWHTEPIPETAMH U
peoOpa3oBaHUIO0 3HAHWM, BUJIBI IEATEIHHOCTH TIO MOJYYCHUIO HOBBIX 3HAHHA M UX



MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX, a TAKKE B PEATbHBIX KU3HEHHBIX CHUTYyaIlUsX.
[IpeameTHbIE PE3YNbTATHI IPEACTABIECHBI MO FOJIaM U3YUYEHUSI.

[IpeameTHbIe pe3ysbTaThl OCBOECHHS ydyeOHOro npeamera «buonorus» B 10 knacce
TOJKHBI OTPAXKATh:

c(hOPMUPOBAHHOCTh 3HAHUNA O MECTE W POJIM OMOJOTUU B CHUCTEME E€CTECTBEHHBIX
HayK, B (DOPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHUPA, B TIO3HAHUU 3aKOHOB
MPUPOJABI U PEIICHUU MPOOJIeM PalMOHATBFHOTO MPUPOIONOIb30BAHMS, O BKJIAJE
POCCUICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTUE OMOJIOTUY;

BJIJICHUE CUCTEMOU OMOJIOTUYECKUX 3HAHUH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAOIINE OWOJOTHYECKHE TEPMUHBI M TOHATHS (KM3Hb, KIIETKa,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CAMOpPEryJslus, CaMOBOCIPOU3BE/ICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT W pa3BUTHUE), OMOJOTMYECKHE TEOpUU
(xnetounas teopust T. llIBanna, M. Illneitnena, P. BupxoBa, XxpomocoMHasi Teopus
HacnenctBeHHoctT T. Moprana), yuenns (H. M. BaBuioBa — o0 ueHrpax
MHOT000pa3usi U MPOUCXOXKIEHUS KYJIbTYPHBIX PAcTeHMil), 3aKOHBI (€OMHOOOpa3us
MIOTOMKOB TI€PBOTO TOKOJIEHUS, PACIUEIUIEHUSI, YUCTOTHl TaMeT, HE3aBUCHUMOIO
HacnenoBanuss ['. MeHnens, TOMOJIOTUYECKHX PAIOB B HACJIEIACTBEHHOU
n3meHunBocty H. Y. BaBuiiosa), mpuHImmbs! (KOMIIJIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJIAaMM HAy4YHOTO T[IO3HAHUS, MCIOJb3YEMBIX B
OMOJIOTMYECKUX  MCCJICJIOBAaHUSAX JKUBBIX OOBEKTOB (OMHCaHWE, W3MEpPEHUE,
HaOJI0/ICHHE, DKCIIEPUMEHT);

YMEHUE BBIACIATh CYIIECTBEHHBIE NPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, B TOM YHCJie OaKTepuid,
rpu0OB, PacCTEHUM, KUBOTHBIX U UYEJIOBEKA, CTPOEHHUS OPTaHOB M CHUCTEM OPTraHOB
pacTeHul, )KUBOTHBIX, YEJIOBEKA, MPOLIECCOB KU3HENEATEIbHOCTH, MPOTEKAIOIIUX B
OpraHu3Max pacTeHUl, >KUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKUX MPOIECCOB: OOMEHa
BEIIECTB (METa00NM3M), TPEBPAIICHUS JHEPTUU, OpOXKEHHUs, aBTOTPOGHOTO U
reTepoTpo(HOr0 TUIOB MHUTaHUS, (POTOCHHTE3a M XEMOCHMHTE3a, MUTO3a, MEHO03a,
ramMeToreHesa, ASMOpHOreHe3a, MMOCTIMOPUOHANIBHOTO Pa3BUTHS, PA3MHOXKEHMUS,
UHAUBUIYAIbHOTO pPAa3BUTHUSL OpraHu3Ma (OHTOreHe3a), B3aUMOJICUCTBHUS T'EHOB,
reTepo3nca, HCKYCCTBEHHOTO 0TOOpa;

YMEHHUE YCTaHABIMBATH B3aUMOCBSI3H MEXKIY OPTaHOUIAMH KJICTKU U UX QYHKIIUSIMH,
CTPOEHHEM KJIETOK pa3HBbIX TKaHEW M UX (PYHKIUSIMU, MKy OPraHAMH U CUCTEMaMH
OpraHoOB y PacTEHUM, )KMBOTHBIX U 4eJioBeKa U MX (DYHKIUAMH, MEXKIY CUCTEMaMHU
OpraHoB M MX (PYHKIMSMHU, MEXAY dTarnaMyd oOMeHa BEUIECTB, dTanmamMu KJIETOYHOTO
IMKJIa ¥ XKU3HCHHBIX ITUKIIOB OPTaHU3MOB, dTalaMyd 3MOPHOHAIBHOTO pPAa3BUTHSA,
TE€HOTUIIOM U ()EHOTUIIOM, PEHOTUNIOM U (PAKTOpPAMHU CPellbl OOUTAHUS;

YMEHHE BBISIBIISITH OTJIMYUTENIbHBIE PU3HAKH KUBBIX CUCTEM, B TOM YHCJIE PACTCHUH,
KUBOTHBIX U YEJIOBEKA;



YMEHHE  HCIOJIb30BaTh  COOTBETCTBYIOIIME  apTyMEHThI,  OHOJOTHYECKYIO
TEPMHHOJIOTHIO W CHMBOJMKY JJIsl JIOKa3aTEeJNbCTBA POJICTBA OPraHMU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYII;

yMEHHUE peniaTh OMOJIOTMUECKHUE 3a/1auu, BBISBIATh IPUUUHHO-CIIEJICTBEHHBIE CBS3U
MEXAY UCCIEAYyeMbIMUA OMOJIOTMYECKUMU MPOLIECCAMU U SIBIICHUSIMHU, J1€71aTh BHIBOIbI
Y TIPOTHO3bI HA OCHOBAHUH TIOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JIA0OpaTOpHBIE U MpakTU4YecKue padoThl, COOMIOAATh MpaBUiIa
pu paboTe ¢ y4eOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTATh TUIIOTE3bI, MPOBEPATh HUX HKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
dbopMynupysi 1eNb HWCCIEAOBAHMS, AHATU3UPOBATH TOJYUYEHHBIE pE3YyJIbTaThl U
JIeNIaTh BBIBO/IBL;

YMEHHE Y4acTBOBATh B YUEOHO-UCCIIEAOBATEILCKOM paboTe 10 OMOJIOTHH, YKOJIOTUU
U MEAMIIMHE, MPOBOAMMOM Ha 0a3e HIKOJIbHBIX HAayYHBIX OOILECTB, W IMyOJIUYHO
MPEICTABIIATH MMOJTYYEHHBIE PE3yIbTaThl HA YUCHUUECKUX KOH(PEPEHIIUSIX;

YMEHHE OILIEHWBAaTh STHYECKHE ACIEKThl COBPEMEHHBIX HCCIICOBAHUNA B OOJIACTH
Owonoru W METUIMHBI  (KIOHHMPOBAaHME, MCKYCCTBEHHOE OIUIOJOTBOpPEHUE,
HAIpPaBIIEHHOE U3MEHEHNE TeHOMA M CO3JIJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YyMEHHE OCYIIECTBIATh OCO3HAHHBIM BbIOOp Oyaymiedt  npodeccunoHaIbHOU
JESTeIbHOCTY B 00JacTH OWOJIOTMH, MEAMIMHBI, OMOTEXHOJOTWH, BETEPUHAPUH,
CEJIbCKOTO XO3SHCTBa, MHINEBOW MPOMBIIIEHHOCTH, YTIyOJSTh IMO3HABATEIHHBIN
MHTEpEC, HANpaBJICHHBbIA HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOUIEH Mpodeccuu u
OpOAODKEHHE  OMOJOrMYeckoro  oOpa3oBaHHMsl B OpPraHU3aLUAX  CPEIHEro
po(heCCUOHATILHOTO U BBICIIET0 00pa30BaHUs.

[IpenmeTrHble pe3yibTaThl OcBOeHUs yueOHoro npeamera «buonorus» B 11 knacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWW O MECTE W POJIM OMOJIOTHU B CHCTEME E€CTECTBEHHBIX
HayK, B (OpPMHUPOBaHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHUM 3aKOHOB MPUPOJBI U PEUICHUH SKOJOTHYECKHX MPOOJIeM 4YeloBEYeCTBa, a
TaKK€ B PEIICHUH BOIMPOCOB PAIMOHAIHLHOTO MPHUPOAOIONB30BaHUS, U B
(dbopMUpPOBaHNH IIEHHOCTHOTO OTHOIIEHHUS K TIPUPO/IE, OOIIECTBY, YEIOBEKY, O BKIIAJC
POCCUICKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OMOJIOTUN;

YMEHHE BJIAJIETh CUCTEMOI OMOJIOTMYECKUX 3HAHUM, KOTOpasi BKIIFOYAET OIpeIeICHHUS
Y MIOHUMaHHUE CYIIIHOCTH OCHOBOIOJIATraloUX OMOJOTHYECKUX TEPMUHOB U MOHSITUN
(Bum, skocuctema, ouocdepa), Omonorunyeckue Teopuu (dBOIIOLMOHHAS Teopus Y.
JlapBuHa, cuHTeTHYECKask Teopus Boonun), yueHus (A. H. CeBeprioBa — 0 myTsix
HampaBieHusix dBomonu, B.M. Bepnamckoro — o Ouocdepe), 3aKOHBI
(rermetnueckoro paBHoBecus J[x. Xapau u B. BaitnOepra, 3apoibIieBoro cxoicTsa
K. M. bapa), npaBuna (muaumyma 0. JInbuxa, 3K0I0rMYeCcKoil mupaMuabl SHEPTHH),
runoTesbl (runotesa «mupa PHK» V. I'unGeprta);



YMEHHUE BIIAJIETh OCHOBHBIMH METOJIaMH HAYYHOTO MO3HAHUSA, WCIOJIb3YEMBIMHU B
OMOJIOTUYECKUX WCCIICIOBAHUSAX JKUBBIX OOBCKTOB H OKOCHUCTEM (OIHCaHUe,
W3MEpeHHE, HAONIONCHUE, OKCIIEPUMEHT), CII0CO0AMH BBIABICHHS W  OIICHKHU
aAHTPOTIOTEHHBIX M3MEHEHHI B TIPUPOJIC;

YMEHHE BBIICTSTh CYIIECTBCHHBIC NMPU3HAKH: BHJIOB, OMOTEOIICHO30B, SKOCUCTEM U
ouocdepbl, CTaOMIM3UPYIOIIETO, MBIDKYIIETO M Pa3phIBAIONIETO €CTECTBEHHOTO
otOOpa, auIONMAaTPHUYECKOTO W CHUMITATPUYECKOTO BUI000pA30BaHUsS, BIUSHUS
JABMOKYIIIMX CHJI OBOJNIONMM HAa TeHOMOHA TMOMYJSAIUN, MPUCITIOCOOICHHOCTH
OpPTraHM3MOB K cpelie 0OMTaHusI, YepeOBaHMsI HAPABIICHHUI 3BOJIOIMHU, KPYTOBOPOTa
BEIIECTB U MOTOKA SHEPTUH B DKOCHCTEMAX;

YMEHHUE YCTaHABJIHMBATh B3aMMOCBSI3H MEXKIY IMPOIECCAaMHU DBOJIOIHH, TBIKYIITAMH
CUJIaMH aHTPOIIOTEHE3a, KOMITOHEHTaMHU Pa3ITIHBIX KOCHUCTEM U
IPUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

yYMEHHUE BBISBISATH OTJIMYWTEIbHBIC MPU3HAKU KUBBIX CHCTEM, MPUCIOCOOICHHOCTD
BHUJIOB K cpejie oOUTaHUs, a0MOTUYECKUX U OMOTUYECKUX KOMIIOHEHTOB HKOCHUCTEM,
B3aUMOCBSI3€l OpraHM3MOB B COOOIIECTBaX, AaHTPONOTrEHHBIX W3MEHEHU B
AKOCHCTEMax CBOEH MECTHOCTH,

yMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIME  APTYMEHTHI,  OHOJOTUYECKYIO
TEPMHUHOJIOTUIO U CHUMBOJIUKY JJI JIOKAa3aTeIhCTBA POJCTBA OPTraHW3MOB pPa3HBIX
CHUCTEMATHYCCKUX TPYMI, B3aMMOCBSI3M OPTaHWU3MOB U CpPEIbl OOMTAHUS, €IUHCTBA
YEJIOBEUECKUX pac, HEOOXOIUMOCTH COXPAaHCHHUSI MHOTO0Opa3usl BUIOB M SKOCHCTEM
KaK YCJIOBUSI COCYIIECTBOBAHUS MPUPOJIBI U YETIOBEUECTBA;

yMEHHUE peniaTh OMOJIOTUYECKHE 3a/layi, BBISBIATH MPUUYWHHO-CIICICTBEHHBIC CBSI3U
MEXIY UCCIETYyeMbIMUA OMOJIOTHYECKUMU MPOIIECCAMU U SIBIICHUSIMH, J1€TIaTh BHIBOIBI
Y TIPOTHO3bI HA OCHOBAHUH TIOJTYYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBITTOTHATH Ja0OpaTOpHBIC W TMpaKTUYECKHe pabOThI, COONIOAATh IPaBUIIA
pHu paboTe ¢ y4eOHBIM U JTa0OPATOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, MPOBEPATh MX DKCICPUMEHTAIBLHBIMU CPEICTBaMHU,
dbopMynHMpyst TENb HWCCIASAOBAHUS, AaHAIM3UPOBATH IIOJYYCHHBIC pE3yJbTaThl W
JIeaTh BBIBO/IBI;

yYMEHHE Y4acTBOBaTh B YUEOHO-HCCIIEIOBATEIHCKOW paboTe MO0 OUOJIOTUH, DKOJIOTHH
U MEIWIIMHE, MPOBOAMMON Ha 0a3e IMIKOJbHBIX HAYYHBIX OOIIECTB, U IMyOJIWIHO
MIPEACTABIISITH MOTYyYEHHBIE PE3yIbTAThl HA YICHUYECKUX KOH(PEPEHITUSX;

YMEHHUE OIIEHWBATh THIOTE3bl M TEOPUHU O TPOUCXOKICHUW >KU3HHU, YCIIOBEKa W
YelIOBEYECKMX pac, O TNPUYMHAX, TOCIEACTBHAX M Crmoco0ax MpeaoTBpaIIeHuUs
TJI00aTBHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccuoHambHON
NESATETPHOCTH B 00JIACTH OMOJIOTHH, 3KOJIOTHH, MPUPOIOTIONB30BAHUS, MEIUITUHBI,
OMOTEXHOJIOTHH, TICUXOJOTHH, BETEPUHAPUU, CEIBCKOTO XO3SAWCTBA, MHUIIECBON



MPOMBINIUICHHOCTH, YTJIyOlsTh TIO3HABATENBHBI WHTEPEC, HAIMpPaBJICHHBIM Ha
OCO3HaHHBIM BBIOOP COOTBETCTBYIOIIEH TPOdheccuu 1 MPoA0KEHNE OMOTOTHYECKOTO
oOpa3oBaHHMsI B OpraHM3alMSIX CpeIHero Mpo(ecCHOHANPHOTO | BBICHIETO
o0pa3oBaHUs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB M TeM (undposbie)
Ne i/m Konrpouabnsie IIpakruyeckue
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoTshI padoThI pecypenI
1 buonorus kak Hayka 1 0 0
2 JKuBble crcTeMbl M UX H3y4YECHUE 2 0 0
3 buosnorust kietku 0 0.5
4 XuUMHYeCcKasi OpraHUu3aIus KJICTKA 10 0
5 Crpoenre u GyHKINHU KICTKA 8 0
5 OOMeH BeIecTB U NMPEBpAICHUE SHEPTUH B 9 0 1
KJIETKE
7 HaCJIeIlCTBeH}faﬂ uHpOpManus U 9 0 05
peanmu3anus e€ B KIeTKe
JKu3HEeHHBIN UK KIETKU 6 0 1
CtpoeHue u GyHKIIMH OpraHu3MOB 17 0 1.5
10 Pa3smHoOXeHue u pa3BUTHE OPraHU3MOB 8 0 1.5
1 ['eneTrka — HayKka O HaCJIE€ICTBEHHOCTU U 5 0 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HaCIIEICTBEHHOCTH 10 0
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 0
14 ['eneTrka yemoBeka 3 0 0.5
15 Cenexuusi OpraHu3MoB 4 0 1
16 BbroTexHONoTHs M CHHTETHYECKast OMOJIOTHS 4 0 0
17 PesepBHOoe Bpems 1 1 0




OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 13
11 KUIIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uu@poBbIe
Ne ni/m P Kourpoubnbie IIpakTuyeckue (uubp )
NPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
1 3apox/IeHUE U Pa3BUTHE SBOIOIMOHHBIX 4 0 0
MPEJICTaBICHUI B OMOJIOTHI
Mukpo3Botous 1 €€ pe3yabTaThl 14 0
MaxpodBOJIOIHS U €€ Pe3yIbTaThI 6 0
4 [TporcxoxaeHUE U Pa3BUTHE )KU3HU HA 15 0 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 0 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPTaHW3MOB M HAJJOPTAHU3MEHHBIX CHCTEM C 3 0 0.5
OKpY>Karollen cpenon
OpraHu3msl 4 cpesja 0OUTaHUs 0 1.5
DKOJIOTHS BUAOB U MOIYJISIIAI 0 0.5
9 DKo0rus cooo1IecTB. DKOJIOTHYECKHE 12 0 05
CHCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa 0 0
11 UenmoBek U OKpyKaromas cpeja 0 0
12 PesepsHoe Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Kontpoabusie — Ipakririeckue u3ydyeHusi oOpa3oBaTeJbHbIE
padoTshI padoThI pecypesI
1 buronorus kak KOMIIJIEKCHAs HAyKa U Kak 1 0 0
4acTh COBPEMEHHOTI'0 O0IIeCTBA
JKuBble cucTeMbl U UX CBOMCTBA 1 0
YpoBHEBast OpraHU3alus )KUBBIX CHCTEM 0
4 VicTopust OTKpPBITUS ¥ U3YUEHUS KIETKH. 1 0 0
Knerounas teopus
Metoasl MOJIEKYJIIPHON U KJIETOYHON
ouonoruu. [IpakTrueckas padora «M3ydyenne
5 METOIOB KJIETOUYHOM OHonoruu 1 0 05
(xpomarorpadus, 5ekTpodopes, '
muddepeHnranbHOe HEHTPUPYTHPOBaHHUE,
IT1IP)»
6 XUMHUECKUH COCTaB KIETKH 1 0 0
7 MuHepaibHbI€ BEILECTBA KIETKH, UX 1 0 0
Ouosoruueckas poib
Opranuyeckue BeliecTBa KIeTKU — OeNKH.
8 JlaGopatopnas pabora «OOHapyKeHue 1 0 0.5
0€JIKOB C IOMOIIBIO0 KAYECTBEHHBIX PEAKIIUI»
9 CoiicTBa, knaccudukanms U GyHKIUN 1 0 0
0eJKoB
10 Opraanyeckre BEMecTBa KIETKA — 1 0 0




YTJIEBO/JIbI

11 Oprannueckue BEIeCTBa KJISTKH — JIMITH]IBI 0
Hykneunossie kucnorsl. [IHK u PHK.

12 JIaGoparopHas pabota «MccnenoBanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3
KJICTOK Pa3JIM4YHBbIX OPraHU3MOB)»

Crpoenne u pynkuun ATD. Ipyrue

13 0
Hykaeo3uarpudocdars (HTD)

14 CexBenuponanue JIHK. Metoasl reHOMHKH, 0
TPAHCKPUITOMHKH, TPOTCOMHUKH

15 MeTob1 CTPYKTYpHOM OUONIOTHH

16 Tunel knerok. [Ipokapuornyeckas kieTka
CrtpoeHue 3yKapuOTHUECKOM KIIETKH.

17 [IpakTuueckas pabora «M3ydeHre cBONCTB 0.5
KJICTOYHON MeMOpaHbI»

18 [ToBEepXHOCTHBIH anmnapar KJIETKH
OnHOMEMOpaHHBIE OPTraHOUIBI KIIETKH.

19 [IpakTuueckas padbota «M3yueHue IBUKEHUS 0.5
IIUTOIUIa3MbI B PACTUTEIILHBIX KIIETKAX)

[TomyaBTOHOMHBIE OpTaHOM/IbI KJIETKH:

20 MHUTOXOHAPHH, TUIacTH L. JlabopaTopHast 05
pabora «/ccrenoBanue miaazMoin3a u '
JETIIIa3MOJIM3a B PACTUTEITLHBIX KIIETKAX)

21 HememOpaHHbIe OpraHou/Ibl KJIETKH

22 Crpoenue u QyHKIMHU apa
CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK

23 sykapHoT. JlabopaTopHas pabora «3yuenue 0.5

CTPOCHUSA KIJIECTOK Pa3JIMYHbIX OPTaHU3MOB»




AcCUMUIIAINS ¥ TUCCUMIUISIIAS — JIBE
CTOpOHBI MeTabomm3Ma. Turbel oOMeHa

24 BemecTB. JlabopaTopHas paborta «3ydueHue 1 0 0
KaTaJINTHYEeCKOW aKTUBHOCTH ()epMEHTOB (Ha
puMepe aMuiIa3bl WM KaTala3bl)y
@epMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonm3ma. JlabopaTopHas
25 pabora «3yyenue hepMEeHTaTUBHOTO 1 0 0.5
pacIieruieHus NepoKCcuaa BOA0POa B
PaCTHUTENBHBIX U )KUBOTHBIX KJIETKaX)
26 benku-akTuBaTOPHI M OCIKU-UHTUOUTOPHI 1 0 0
27 ABTOTpOQHBIN THIT OOMEHA BEIIECTB 0
28 dorocuHTE3 0
Xemocunrtes. Jlaboparopnast pabora
29 «CpaBHeHue nporeccoB (poTocuHTE3a U 1 0 0.5
XEMOCHHTE3a»
Ana3poOHble opranu3mMbl. Bujiel 6poskeHus.
30 JlaGopatopHnas pabora «CpaBHEeHHE 1 0 0
MIPOLIECCOB OPOKEHUS U IBIXaHUS»
31 A»poOHBIE OpraHU3MBbl. DTarbl 1 0 0
SHEPreTHYecKoro ooMeHa
DHeprusg MeMOpPaHHOTO rpa/Iue€HTa MPOTOHOB.
32 Cunte3 AT®: pabora nporoHHOit ATO- 1 0 0
CHHTa3bl
33 Peakimu MaTpHYHOTO CHHTE32 1 0 0
34 Tpanckpunuus — marpuusbii cuare3 PHK 1 0 0
35 Tpancsiiyst u e€ 3Tarb 1 0 0
36 KonupoBanue amuHokucH0T. Ponb pubocom 1 0 0




B OMocuHTe3€e Oenka

Opranu3zaius renoma y IpokapuoT u

37 0
3yKapuoT

38 MornekyssipHble MEXaHU3Mbl SKCIIPECCUN 0
T'€HOB Y 3YKapHOT
Bupycsl — HekieTouHbIe (HOPMBI KU3HHU U

39 obnuratHele napa3uTel. [IpakTuueckas 0.5
pabota «CoziaHue MOJeNI BUPYCa»

40 BupycHsle 3a06051eBaHUS YeIIOBEKa, 0
KUBOTHBIX, PACTCHUI

41 HanorexHonoruu B OMOJI0rMH U MEIUIIUHE

42 JKu3HeHHEBIN HUKI KIIETKH

43 Marpuunsiii cuates JJHK 0
Xpomocomsl. JTaboparopHas padbota

44 «M3y4yeHne XpoMoCcOM Ha TOTOBBIX 0.5
MHUKpOITpenaparax»

45 Jlenenue KIETKH — MHTO3 0
Tune! ketok. KaprokuHes ¥ HIUTOKHHES.

46 JlaGopatopHnas pabora «HaOnronenue Mutosa 05
B KJIETKaX KOHYMKa KOpeIIKa Jiyka (Ha '
TOTOBBIX MUKpOIpenapaTax)»

47 Perynsauus >KM3HEHHOTO KA KJIETOK

48 Opranus3M Kak eInHOE 11eI0€

49 Txanu pacrenuii. JlaboparopHas pabora 05
«M3ydyeHne TKaHEe! paCTEHUI» '

50 Tkanu )kMBOTHBIX U yenoBeka. JlabopaTopHas 05

pabora «3ydueHue TkaHel KUBOTHBIX)




Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabora «3ydeHue opraHoB IIBETKOBOTO 1 0 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB 0

53 JIBroKeHHEe OpraHu3MOB 1 0

54 [TuTanue opraHu3MoB 0

55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX. 1 0 0
[TuieBapuTenbHas cucTeMa 4elioBeKka

56 JlpIxaHue opraHu3MOB 1 0 0

57 JIpIXxaHue MO3BOHOYHBIX JKUBOTHBIX U 1 0 0
YeJI0BeKa

58 TpancnopT BelecTB y OpraHu3MoB 1 0 0

59 KpoBeHocHas cucteMa nmo3BOHOYHBIX 1 0 0
KUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opranusmoB 1 0 0

61 3ammTa y OpraHu3MoB 1 0 0

62 NMMyHHas cucTeMa 4enoBeKa 1 0 0

63 Pa3znpaxxuMocTh U perynsuus y OpraHu3MoB 1 0 0

64 I'ymopanbpHas peryssius ¥ SHIOKpUHHAS 1 0 0
crcTeMa KUBOTHBIX M YeJIOBEKa

65 @DopMBI Pa3MHOKEHUS OPraHU3MOB 0 0

66 [TosoBOE pazMHOXKEHUE 0

67 Meiios 0
I'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeToK. JlabopaTopHas paboTa 1 0 05

«I/ISY‘-ICHI/IC CTPOCHUS MMOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpCIIapaTax»




69

NHpnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOIEHE3

70

71

72

3akJajKa OpraHoB U TKaHEH U3
3apOJAbIIICBBIX JIUCTKOB

Poct u pa3Butue xxuBotHbIX. JlabopaTopHas
pabota «BbIsiBIeHHE IPU3HAKOB CXOJICTBA
3apo/ibliiell TO3BOHOYHBIX KUBOTHBIX)

Pa3zmHoOXeHUE U pa3BUTHE PACTCHHUIA.
Jlaboparopnas pabota «CTpoeHre OpraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHI

0.5

0.5

73

Hcropus cTaHOBIIEHHS U pa3BUTUS TEHETUKH
KaK HayKu

74

75

76

OCHOBHBIEC TIOHSITHS U CUMBOJIBI T€HETUKH.
Jlaboparopuas padota «JIpo3odrmia kak
OG'I)GKT TCHCTUYCCKUX I/ICCJICILOBaHI/H\/JI))

3aKOHOMEPHOCTH HACJIEN0BaHUS IPU3HAKOB.
MoHorubpuaHoe CKperuBaHue.
IIpakTuyeckas pabora "M3yueHnue
pe3yJIbTaTOB MOHOTUOPUTHOTO CKPEIIMBAHUS
y apo3o¢uisr"

[{uTonornyeckre OCHOBbI MOHOTHOPUIHOTO
CKPEILHMBAHUS

0.5

0.5

77

Anamusupyromiee ckpeniBanue. Hermomxoe
JOMUHHUPOBaHHE

78

79

Jurubpunnoe ckpemubanue. [Ipaktudeckast
pabota «3yueHue pe3yabTaToB
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(PHIIBIY

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI I[I/IFI/I6pI/IIIHOF0

0.5




CKpELIUBaHUs

80 CueruieHHOe HacJIeI0BaHKE MMPU3HAKOB 1 0 0

81 XpOMOCOMHAsI TEOPHS HACJIEACTBEHHOCTH 1 0 0

82 I'eneruka mosna 1 0 0

83 I'eHoTun Kak [eJIOCTHAsI CUCTEMA 1 0 0

84 I'eHeTMYECKUIT KOHTPOJIb PA3BUTHS PACTEHUH, 1 0 0
KUBOTHBIX U YEIIOBEKA

85 H3meHunBOCTh MpU3HAKOB. Bub 1 0 0
W3MEHYUBOCTH

86 MoaudukanroHHast ©3MEHYNBOCTD 1 0 0
BapuaimonHslii psa v BapualioHHas
kpuBas. JlabopaTopHas pabora

87 «MccnenoBanne 3aKOHOMEPHOCTEN 1 0 05
MO (DUKAITIOHHON H3MEHUNBOCTH. '
[TocTpoeHne BapuallOHHOTO psiia U
BAPUALIMOHHON KPUBON»

88 I'eHOTHTIMNYECKASI H3MEHYHUBOCTD. 1 0 0
KoMOuHaTHBHASI H3MEHUYNBOCTH
MyrtannonHast U3MeH4YUBOCTh. [IpakTudeckas

89 pabota «MyTauu y 1po3opuisl (Ha 1 0 0.5
TOTOBBIX MUKpPOIIpenapaTax)»

90 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIiecca. 1 0 0
DONUTeHeTHKa U STTUTeHOMHKA

01 I'enernka yenoBeka. [IpakTudeckas padoTa 1 0 05
«CocTaBiieHUE U aHAJIU3 POJIOCTOBHOW '

92 MeTtoapl METUITMHCKOI T'€HETUKHU 1 0 0

93 3HaueHNEe METUIIMHCKON TeHETUKH B 1 0 0

MNpEeaAOTBPAIICHNUU U JICHCHUU I'CHETHUYCCKUX




3a00JIEBAHUI YEIIOBEKA

OCHOBHBIC TIOHSITUS CEICKIIUH.
Jlaboparopnas pabota «3ydeHue copToB

%4 KYJIBTYPHBIX PACTCHHIA U TIOPO]T JOMAITHHX 05
KUBOTHBIX)»
MeToapl CENeKIIMOHHON pabOoTHI.

95 JlaGopaTopHas pabota «/3ydeHue MeTo10B 0.5
CEJICKLIUN PACTCHUN»
JIOCTHOKEHHMSI CEJIEKIIUU PACTCHUH U

96 KUBOTHBIX. [IpakTHueckas pabora 0
«[IpuBHBKa pacTeHUI»

97 CoxpaHeHne, U3y4eHHE U UCTIOIb30BaHUE 0
TCHETUYECKUX PECYPCOB
buoTexHoorus kak Hayka U 0Tpacib

98 npou3BoJicTBa. [IpakTryeckas pabora 0.5
«3yueHne 06beKTOB OMOTEXHOJIOTUN

99 OcHOBHbIE HAMPaBJICHUS] CHHTETUYECKON 0
Oouonoruu

100 XpoMOCOMHasi 1 TeHHAsI MH)KEHEPUs

101 MeumuacKkue OMOTEXHOIOT NI

102 [ToBTOpeHue, 06001IeHNE, cCCTeMaTH3aIlUs 0
3HAHUU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 13.5




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanubie  Ipakruyeckue fI[Sy‘ICHl/Iﬂ :)lﬁ[()l:ll;OBaTeJIbele
padoTshI padoThI pecypen
1 OpomonmonHas Teopus Y. Jlapsuna 1 0 0
5 JIBroKyIME CHIIBI 3BOJIIOLUMU BUIOB 110 Y. 1 0 0
HapBuny
3 Bbopn0a 3a cyiecTBoBaHMe, ECTECTBEHHBIN U 1 0 0
UCKYCCTBEHHBIN 0TOOD
4 dopMupoBaHUEe CUHTETUYECKON Teopuun 1 0 0
SBOJTIOINH
5 DTarbl HBOIIOIMOHHOTO Mpoliecca: 1 0 0
MHUKPO3BOIIOLUS U MAKPOIBOJIIOLIUS
6 [Torynsust — seMeHTapHas eAMHUIA 1 0 0
ABOJIIOLIUN
3aKOH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 0 05
pabota «BpIsBIeHNE U3MEHUYNBOCTH Y '
oco0elt OZJHOTO BU1a»
8 OneMeHTapHbIe (aKTOPBI IBOTIOIMU 1 0 0
9 OddexT ocHoBaTend. IPpPexT OyTbIIOYHOTO 1 0 0
TOPJIBIIIKA
10 Murpauyu. M3o0muuu nomysisuui: 1 0 0
reorpaduueckas, Ouonormaeckas
11 EctecTBeHHbII 0TOOP — HaNpaBISIOMIMMA 1 0 0
(bakTop IBOJIIOIUU




12

[TonoBoii oT60p

13

14

[TprcnocoO1eHHOCTh OPraHU3MOB Kak
pe3ynbTaT MUKpo3BotonuU. JlaGoparopHas
pabora «3yuenue apoMop(ho30B U
UMO0AIANTALMN Y PACTCHUH U )KUBOTHBIX)»

[Tpumeps! pucnocobaeHU Y OPraHu3MOB:
Mopdostoruueckue, PU3n0IOrHIecKue,
OMOXHMUYCCKHE, TOBEICHUYCCKHCE.
JlabopaTtopHas padorta «IIpucnocobnenus
OPTaHW3MOB M HX OTHOCHTEIIHHAS
1[EJIECO00PA3ZHOCThY

0.5

0.5

15

16

Bun, ero kpurepuu u CTpyKTYypa.
JlaGopaTtopHast pabora «CpaBHEHHE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPUIO»

Crpykrypa Buza

0.5

17

Bunoob6pazoBanue kak pe3yabrar
MHUKPOIBOTIOITUU

18

19

CBs3b MHKPO3BOJIIOINUHN U SITUACMHUOJIOTUN

MaxkpoaBomtonus. [laneontonornueckue
METO/Ibl U3YUYEHUS IBOIIOLIUU

20

21

22

buoreorpaduueckne METObI U3yUEHUS
ABOJIIOLIUN

3M6pI/IOJ'IOFI/ILIeCKI/IC 1 CPABHUTCIIBHO-
MOp(pOJ'IOI‘I/ILICCKI/IC MCTOOBI U3YUYCHUA
9BOJIOINHU

MOJ'ICKyJBIpHO-F CHCTHYCCKHC,
OMOXMMHUYECKUE U MAaTEMaTUYECKUE MCTOABI
HU3YUCHUA DBOJIIOLNA




23 OO01mre 3aKOHOMEPHOCTH JBOJTFOIHH 0

24 ApnanTtuBHas panuanus. HepaBHOMepHOCTD 0
TEMIIOB HBOJIOIIH

o5 Hay4Hnble rUmoTe3bl MpOrCX0XKICHUS KU3HH 0
Ha 3emiie

26 JloHay4HbIe IPECTaBICHUS O 3aPOKICHUN 0
KHU3HH

97 OCHOBHBIE 3Talbl HEOPTaHHMYECKOI 0
HBOJIIOIUH

28 ['unoTte3sl 3apoXKACHUS )KU3HU 0
Uctopus 3emian 1 METOABI €€ N3yUCHHS.

29 JlabopaTtopHas pabora «M3y4ueHue u 05
OTIMCAaHHE UCKOMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOB»

30 HayanbHble 3Tanbl opraHu4ecKoi IBOJIOLNUN

31 OBOIIOLUS DYKAPUOT
OCHOBHBIE TaITBI YBOJIIOIIUH PACTUTEILHOTO

39 mupa. [Ipaktuueckas padbora «M3yuenue 05
0COOCHHOCTEH CTPOCHHS PACTEHUH PAa3HBIX '
OT/ICTIOBY

33 OCHOBHBIE TaIlbl YBOJIOIUH KUBOTHOTO
MHpa
OBouToLMs )KUBOTHBIX. [IpakTHueckas

34 pabota «3ydueHne 0cOOEHHOCTEH CTPOCHUS 0.5
MO3BOHOYHBIX KUBOTHBIX)

35 Pa3BuTHe xu3HM Ha 3emIie 1o 3paM U 0
nepuojiam

36 MaccoBble BBIMUpPaHUSI — 3KOJIOTHYECKUE 0




KPHU3UCHI IPOLLIOTO

CoBpEMEHHBIN KOJIOTUYECKUN KPU3UC, €TO

37 0
0COOEHHOCTH

38 CoBpeMeHHasl CHCTeMa OPTraHNYeCKOTro MUpa 0

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI 0
OpPTaHU3MOB

40 AHTpPOTIIOJIOTHSI — HayKa O YEJIOBEKE 0

41 Pa3BuTue npeacraBieHui 0 TPOUCXOKICHUHI 0
YeloBeKa
MecTo yenoBeka B CUCTEME OpPraHM4eCKOro

42 mupa. JlaboparopHas padora «/3yuenue 05
OCOOCHHOCTEH CTPOCHUS CKeJIeTa YeIOBEKa, '
CBSI3AHHBIX C TIPSIMOXOXKICHUEM))

43 JIBuoKyIIye cuibl aHTPOIOreHe3a 0

44 CooTHolieHne OMOJIOTUYECKUX U 0
COLIMANBLHBIX ()aKTOPOB B aHTPOTIOTEHE3E

45 OCHOBHBIE CTa/IMM AHTPOTIOTEHE3a

46 [Taneorenerrka 1 najeoreHOMHMKa

47 DBOJIOIUS COBPEMEHHOTO YEJIOBEKa 0
Yenoseueckue pachl. [IpakTuueckas pabora

48 «3ydyeHne 3K0JIOrM4eCKUX aanTaini 0.5
YeIoBEKa»

49 MeXTUCIUTITMHAPHBIC METO,TBI 0
AHTPOTIOJIOTUHU

50 3apoxICHUE U PA3BUTHE IKOJIOTHU 0

51 Mertons! skonorun. JlaboparopHas pabota 05

((I/I3y‘{eHI/IC METOJO0B 3KOJIOTHYCCKHUX




HUCCJIENOBAHUI

3HauyeHNE YKOJIOTHUUESCKUX 3HAHUHI 11

52 1 0 0
YenoBeKa

53 Dxonorudeckue GpakTopsl 1 0 0
Abuotnueckue paxropsl. CBET Kak

54 sKkosiornueckuit pakrop. JlabopaTopHas 1 0 05
pabota «BrlIsiBIeHHE TPUCTIOCOOICHUI '
OPTaHU3MOB K BIIMSIHUIO CBETa»
Abuotnueckue gaxropsl. Temreparypa Kak

55 aKosiornueckuii pakrop. JlabopaTopHas 1 0 05
pabota «BblsiBIeHHE TPUCTIOCOOIEHUI '
OpPTraHU3MOB K BIIMSTHUIO TEMIIEPATypPbI»
Abuotndeckue (akTopbl. BrnaxkHocTh Kak

56 aKosiornueckuii pakrop. JlabopaTopHas 1 0 05
pabota «AHaTOMUYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaAHHS»

57 Cpenpl 00MTaHUS OPraHU3MOB 1 0 0

58 Buonorndeckne puTMbl 1 0 0

59 XKuzneHusle GopMbI OpraHU3MOB 1 0 0

60 buotnyeckue pakTopsl 1 0 0
3HavyeHne OMOTUYECKUX B3aUMOJIeHCTBUI

61 JUTSI CYIIIECTBOBAHUSI OPTAaHU3MOB B CpeJie 1 0 0
oOuTaHus

62 OKOJIOTUYECKHE XapAKTEPUCTUKH TOMYJIALNUN 1 0 0
OCHOBHBIE TIOKA3aTEeIH MOIYJISIUH:

63 YHCIICHHOCTb, TUIOTHOCTb, BO3PACTHAS U 1 0 0
M0JIOBasi CTPYKTypa

64 OCHOBHBIE TIOKA3aTeIIN TOMYJISIIHN: 1 0 0




POXkKAaeMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU

65 Okojorudeckasi CTpyKTypa MOIyJsaLuu

66 JlnHaMuKa TOMYJISIUN U €€ PeryJIsius

67 KpuBblie pocTa 9iCIEHHOCTH TOMYJISIIIHH. 0
Kpussie BbKHMBaHMSA
Okonoruyeckas Huiia Buaa. JlaboparopHas

68 pabota «IIprcnocoOeHus CeMsSH PacTCHHI 0.5
K PACCEIICHUIO»

69 Bun kak cucrema nomynsiuii 0

70 3aKOHOMEPHOCTH MMOBEJCHUS M MUTPALIAN 0
YKUBOTHBIX

71 Co00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKocucrema Kak OTKpbITasi cuctemMa

73 KpyroBopoT BellecTB 1 MOTOK HEPTUU B 0
JKOCHCTEME

74 OCHOBHBIE TIOKA3aTeNN IKOCUCTEMBI 0

75 DKOJIOTUYECKHE MUPAMHUJIbI

76 H3meHeHus coo0I11ecTB — CYKIIECCHH

77 [TpupoaHBIe 5KOCUCTEMBI. DKOCHCTEMBI 03€p 0
U peK. DKOCHCTEMBI MOPEH 1 OKEaHOB

78 [TpupoaHbIe SKOCUCTEMBI. IKOCUCTEMBI 0
TYHJIp, JIECOB, CTENEH, MyCTHIHB

79 AHTpPOTIOTEHHBIE YKOCUCTEMBI 0

80 Ypboskocucremsl. [Ipaktudeckas pabora 05
«M3ydenue u onrcaHne ypoOIKOCHCTEMBI» '

81 3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX 0




B3aUMOJICUCTBUI OPraHU3MOB B
JKOCUCTEMAX

82

MexaHn3Mbl BO3IEUCTBUS 3arpsI3HEHUN
pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOIYJISLIUOHHOM U
HKOCHUCTEMHOM YpPOBHSX

83

84

buocdepa — obmeranerapHas 060109Ka
3emiun

VYuenne B. U. Bepuanackoro o 6uocdepe

85

86

3aKOHOMEPHOCTH CYIIECTBOBaHHSI OHOC(hepbI

KpyroBopoTs! BeiecTs u
OMOreOXMMHUYECKHE IUKITBI

87

3oHanpHOCTH OHOChepsl. OCHOBHBIC OMOMBI
CyLIH

88
89

YcroitunBocTh Orocheps

DKOJIOTUYECKHUE KPHU3UCHI 1 UX ITPUYIHNHBL

90

91

Bo3zgeiicTBue yenoseka Ha 6nochepy

AHTpPOIIOT€HHOE BO3/ICHCTBUE HA
PaCTUTENbHBIA U KUBOTHBIM MUP

92

93

94

OxpaHna npupo/sl

OCHOBHBIE IPUHIMIIBI YCTOHYNBOTO
pa3BUTHSI YEJIOBEUECTBA U MPUPOJIBI
ParnmonanbsHOE TPUPOIOTIONB30BAaHUE U
COXpaHEeHHEe OMOJIOTHYECKOTO pa3Ho00pa3us
3emin

95

O6006menue mo Teme «MUKPOIBOTIONUS U €€
pe3yibTaTh




O606menne o Teme «MaKpOIBOTIOIUS U €€

96 1 0
pE3yIbTaThD»

97 O606menue no Teme «IIpoucxoxaeHne u 1 0
pa3BUTHE KU3HU HA 3eMIIE»

08 O606menue o Teme «IIpoucxoxaeHue 1 0
YeJIoBeKa — aHTPOIIOTCHE3»

99 O06o061mIeHne o TeMe «IKOJIOTHS — HayKa O 1 0
B3aWMOOTHOIICHHUSX OPTaHU3MOB)

100 O606mienne o Teme «OpraHu3Mbl U cpea 1 0
oOuTaHU»

101 06061ueHIEe 1o TeMe «DKOJIOTHUS BUJIOB U 1 0
TIOTTYJISIITHI

102 O606menue o Teme «buochepa — 1 0
I00aTbHAS YIKOCHCTEMAY)

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 7.5




MPOBEPSIEMBIE HA EI'D 110 BUOJIOTUU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHEI'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeGOBAHUS K NPeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

ChopmupoBaHHOCTh 3HAHUH O MECT€ U POJM OHOJIOTHHM B CHCTEME
€CTECTBCHHBIX HAayK, B (OPMHUPOBAHUU COBPEMECHHOW €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOBI U PELICHUH KU3HEHHO Ba)KHBIX
COLIMAJIbHO-3THYECKHUX, 9KOHOMMYECKUX, HKOJIOTHYECKUX npobiieM
YEeJIOBEUeCTBa, a TAaKXKE B  PEHICHUH  BOMPOCOB  PAlMOHAIBLHOTO
MIPUPOJIONONB30BaHUs, B (OPMUPOBAHHHM IICHHOCTHOTO OTHOIICHUS K
MpHUpO/Ie, OOIIECTBY, YEIOBEKY; O BKJIAJ€ POCCHMCKUX U 3apYOEKHBIX YUEHBIX

— OMOJIOTOB B pa3BUTHE OMOJIOTUU

Bnanenune cucremoil 3HaHHMII 00 OCHOBHBIX METOJIaX HAy4YHOTO IIO3HAHUS,
UCTOJB3YyEeMBbIX B OHOJIOTMYECKMX HCCICAOBAHUSAX JKHUBBIX OOBEKTOB U
9KOCHUCTEM (OTHMCaHue, U3MEpEHUe, MPOBEACHUE HaOIIOJCHMIN); crocobamu
BBIABJICHUSA U OLCHKU aHTPOITOTCHHBIX U3MEHEHUH B npupone.

YMeHue BBIABUTATH TUIOTE3bl, NPOBEPSITh WX OSKCIEPUMEHTAIbHBIMU
cpencTBamMu, GOPMYIIUPYS [ETh UCCIICIOBAHUS, aHATU3HPOBATh TOJTyYCHHBIC
PE3YIBbTATEI U 1€J1aTh BBIBOJbI.

BrisiBneHre 3aBUCMMOCTH MEX]y HCCIENyeMbIMU BEIHMYUHAMHU, OOBSICHEHHE
MOJIYYEHHBIX PE3yJIbTaTOB U (OPMYITUPOBAHHE BHIBOJOB C HCIOJIb30BAHUEM

Hay4HBIX [IOHATHH, TEOPUI U 3aKOHOB

YMeHue BiIaJeThb CHUCTEMOH OMOJIOTMYECKHUX 3HAHMUH, KOTOpas BKIHOYAET:
OCHOBOIOJIAraromye OMOIOrHYeckue TEPMUHBI U TTOHATUSL (KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BHUJ, TOMYJISAIMS, DSKOCHCTEMa, OWoIreHo3, Ouocdepa;
MeTaboIM3M, TOMEOCTa3, KJIETOYHbI ~ HMMMYHUTET, OHOCHMHTE3  Oelnka,
OuONoMMMepsl,  JUCKPETHOCTb,  CAMOPETYJSLMs,  CaMOBOCIPOHM3BEICHHUE,
HaCJIeACTBEHHOCTh, UI3MEHUYMBOCTb, SHEPrO3aBUCHMOCTb, POCT U Pa3BUTHUE);

Oouosornueckne Teopuu: kietouHas teopus 1. IlIBanna, M. Illneiinena, P.
BupxoBa; KJIOHaJIbHO-cENEKTMBHOTO uMMmyHutera II.  Opmux, W.H.
MeuHuKOBa, XpOMOCOMHasl Teopus HacieacrBeHHoct T. Moprana, 3akoH
3aponbimeBoro cxonacrsa K. bapa, somonnonnas teopuss Y. [lapBuHa,
CHUHTCTHYECKAsl TEOpHUs DHBOJIOLMH, Teopuss aHTtponoreHesa Y. JlapeuHa;
teopust 6uoreoneno3a B.H. CykauéBa; yuenne H.M. BaBumoBa o 1eHtpax

MHOroo0pasusi M TPOUCXOKICHHUS KYJIbTYpHBIX pacTeHuil, yuenue A.H.




CeBep1ioBa 0 NyTSIX U HANlpaBJICHUAX dBotoLMH, yueHue B.W. Bepnanckoro —
o 6uocdepe);

3aKOHBI (eIMHOOOpa3usi MOTOMKOB IEPBOTO IOKOJIGHUS, pAacCIIeIUICHUS
MPU3HAKOB, HE3aBUCHUMOIO HacjeAoBaHusi mnpusHakoB [.  MeHnnens;
CUEIJICHHOTO HACJIeIOBaHMs MPU3HAKOB M HApYIICHUsS! CILICTUICHUS] TeHOB T.
MopraHna; roMoJIOrH4ecKux psSA0B B HACIEACTBEHHOM u3meHuuBocth H.M.
BaBunoBa; renermyeckoro paHoBecusi JDk. Xapnmu u  B. BaitnOepra;
3apozsimeBoro cxojncrsa K. bapa; 6uorenernueckuit 3akon DO. ['exkens, O.
Miroiepa);

MPUHIUIIBI (YUCTOTHI FTAMET, KOMIUIEMEHTAPHOCTH);

npaBwia (mMunumyma HO. Jlubuxa, 5SKOIOTrMYEeCKOW MUpaMHIbl YHUCEN,
OMOMAacCCHl U DHEPTHUH);

runote3bl (koarepBarnoit A.M. Omapuna, nepsudnoro 0ynsona [x. XoneitHa,

mukpochep C. @okca, pudosuma T. Yek)

YMmenue peliaTh IMOUCKOBLIC OHOoJIOrnuecKue 3aaa4u; BBIABJIATH IPUYUHHO-
CJICACTBCHHBIC CBA3HU MCKAY HUCCICAYCMbIMU OHOJIOTMYECKUMHU O6’beKTaMI/I,
mnpooeccaMu MW ABJICHUAMM, HACJIATb BbIBOAbBI WM IIPOrHO3bI Ha OCHOBAaHUH
IMOTYYCHHBIX PE3YJILTATOB,

COCTaBJIATb T'CHOTUIIMYCCKHUEC CXCMbI CKPCIIMBAHWUA [JII PpPa3sHbIX THIIOB
HaCJICAOBAaHU IIPU3HAKOB Y OPraHU3MOB, COCTABJIAThL CXEMbI IIEPEHOCA BCUICCTB

1 SHCPI'UH B SKOCUCTEMAX (HCHI/I IIUTaHWA, ITUIICBLIC CeTI/I)

YMmenue YCTaHAaBJIMBATL B3aMMOCBA3U MCKIAY CTPOCHHUECM U (bYHKHHHMHI
OpraHon0B, KJIICTOK pPa3HbIX TKaHeﬁ, opraHaMu MU CHCTCMAMHU OPraHOB Y
paCTeHI/II\/’I, JKUBOTHBIX U YCJIOBCKA; MCKY dTallaMn obMeHa B€IICCTB, dTallaMH
KJICTOYHOI'O IOUKIa HW JKHWU3HCHHBIX ITUKIJIOB OpraHnu3MOB; oTallaMu
3M6pI/IOHaJ'IBHOFO pa3BuUTHA; TCHOTHUIIOM U (I)CHOTI/IHOM, (I)CHOTI/IHOM n
q)aKTOpaMI/I Cpcabl O6I/ITaHI/IH; nponeccaMu 3BOJIIONMHA; ABUKYIIUMH CUJIAMU
AHTPOIIOTCHE3a;, KOMIIOHCHTAMH Pa3JINYHBbIX DKOCUCTEM U HpI/ICHOCO6J'IeHI/I$IMI/I

K HUM OpPraHu3MoB

YMeHne BBIICISATh CYIIECTBEHHBIC TPU3HAKH:

CTPOEHHUSI BHUPYCOB, KJIETOK IPOKAPHOT M OSYKApUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX ~OPraHM3MOB, BHJIOB, OHOI€OIIEHO30B, 3KOCHUCTEM U
Oomocdeprl; CTPOCHHS OpPraHOB M CHUCTEM OpPraHOB pPACTEHUH, KUBOTHBIX,
YeJIOBEKa; IPOIECCOB >KU3HEICITEIBHOCTH, IMPOTEKAIOMIMX B OpraHM3Max
pacTeHuil, >KUBOTHBIX M YEJIOBEKa; OHMOJIOIMYECKHX MPOIECCOB: OOMEHa
BemiecTB (MeTabonu3M), nHGOpPMAIMK M MPEBpAILEHUs] SHEPTHU, OpPOKEHUs,
aBTOTpOo(pHOTO ¥ TeTepoTpOHOrO0 THUIOB MHTAaHHSA, (HOTOCHHTE3a U

XEMOCHHTE3a, MHTO3a, Meiio3a, raMeToreHesa, IMOpHOTeHe3a,




HOCT3M6pI/IOHaJII>HOI‘O PasBUTHA, PA3SMHOXKCHUA, NHIAUBUAYAJIbBHOT'O PA3BUTHA
opranu3ma (OHTOT€HE3a), B3aWMOJICHCTBUS TEHOB, TE€TEPO3UCA; JECUCTBUI
HCKYCCTBEHHOT'O OTOOpa, CTAOMIM3UPYIOIICTO, TBHKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOrO0  OTOOpa;  auIONaTpUYeCKOro M CHMIIATPUYECKOTO
BI/II[OO6pa3OBaHI/I$I; BJIMAAHUA JABWIKYIIUX CHJI SBOJIOOWH Ha I‘CHO(i)OH,H
MOITYJIAINH HpI/ICHOCOGJ'IeHHOCTI/I OpTraHnu3MOB K cpeac O6I/ITaHI/I$I,
Yyepe/OBaHMUs HAIPABICHUH 9SBOJIIOIMH; KPYrOBOPOTa BEHISCTB M IIOTOKA

OHEPIUHU B SKOCHUCTEMAX

ChopMHPOBAaHHOCTh YMEHHSI BBIACIATH CYLICCTBCHHBIC NMPH3HAKU BHUPYCOB,
KJIETOK IPOKapUOT M DJYKApHOT; OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHU3MOB, BHJIOB, OMOTEOIIEHO30B U 3KOCHCTEM; OCOOCHHOCTH IMPOIIECCOB
O6MeHa BCIICCTB MW IMPCBpaAlICHHUA OSHCPIruM B KIICTKC, q)OTOCI/IHTG?;a,
TUIACTUYECKOT0 M JHEPreTHYecKoro oOMeHa, XeMOCHHTE3a, MHUTO03a, MeHo3a,
OIUIOIOTBOPEHHS, PAa3BUTUS M PA3MHOXKCHUS, WHIMBHIYAILHOTO PAa3BHTHUS
opranusMa (OHTOreHe3a), O0pbOBI 32 CyIIECTBOBaHKE, €CTECTBEHHOTO 0TOOPA,
BU1000pa30BaHMsl, NPUCIIOCOOJICHHOCTH OpPraHU3MOB K Cpeie OOHMTaHHS,
BIMSHUS ~ KOMIIOHGHTOB OKOCHCTEM, aHTPOIIOTCHHBIX HW3MEHEHHH B
HKOCHCTEMAX CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M IPEBPAIICHUS

sHepruu B 6uochepe

YMeHHe UCIOJIb30BaTh COOTBETCTBYIOIIUE apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO W CHUMBOJHMKY JJis JOKa3aTelbCTBa POJCTBA OPTraHU3MOB
pPa3HBIX CHUCTEMATHYECKHUX TPYMIN; B3aHUMOCBSI3M OPraHU3MOB U  CpEIbl
oOWTaHUS; €IUHCTBA YEIOBEYECKUX pac; HeOOXOIUMOCTH 30pOoBOro obpasza
KU3HHM, COXpaHEHUs pa3HOoOOpa3usi BHUJIOB M OKOCUCTEM KaK YCJIOBHS

COCYyHIECTBOBAHMSA MPUPOABI K UCJIOBECYCCTBA

YMeHue KpUTHUECKH OL[EHUBATh HHPOPMAIHIO OHOIOTHYECKOIr0 COIEpPKaHuUs;
MHTEPIPETUPOBATh ATHUUECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUI B
Ouosioruu, MeAMIMHE, OHOTEXHOJOTHH;, paccMaTpuBaTh  IJI00AJIbHBIE
HKOJIOTMYECKHE MPOoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHHIO K

HUM COOCTBEHHYIO TTO3UIIHIO



HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
11O BUOJIOI'NHA

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buosnorns xax HayKa. JKuBble cucTEeMBI U HX HN3YUCHHEC

11

1.2

CoBpeMeHHass OMOJIOrMs — KOMIUIEKCHAs Hayka. buosormueckue Hayku M U3ydaeMmble
umMu  npobnembl. DyHOaMEHTalbHble, MNPUKIAJHBIE M  IIOUCKOBBIE HAy4YHBIE
UCCIIEeJ0BaHUs B OUOJIOTUU.

3HavyeHrue OMONOrHM B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. Ilpodeccun, cBsizanHble ¢ Ouosnorued. 3HadeHHe OHMONOTMH B INPAKTHUECKOM
NeSITEbHOCTH YeJIOBEKA: MEAULIMHE, CEIbCKOM XO3SHCTBE, MPOMBILIUIEHHOCTH, OXpaHe
IPUPOIBI

XuBple cuctemMbl Kak mnpeaMer u3ydeHHs Ouosoruv. CBONWCTBA KHMBBIX CHUCTEM:
€IMHCTBO XMMMUYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CIOXHOCTh U
YIOPSA0OYEHHOCTh CTPYKTYPbI, OTKPBITOCTb, CAMOOpPraHU3alis, CaMOBOCIIPOU3BE/ICHUE,
pa3pakuMoCTh, U3MEHYUBOCTb, POCT U pPa3BUTHE.

YpoBHM OpraHu3alliyd KMBBIX CHUCTEM: MOJICKYJSPHBIA, KJIETOUHBIA, TKaHEBbIH,
OpraHU3MEHHBIN, MOMYJISIIIMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMOreOleHOTHYECKUA),
o6uoctepnsiit. Ilponeccsl, nmpoucxoxasmue B KHUBBIX cucTeMax. OCHOBHbIE TNPU3HAKU

xuBoro. JKu3Hp Kak popMa CyliecTBOBaHUS MaTepUU

1.3

2.1

Metoapl  Ouonoruuyeckoi  Hayku. HabOmioneHuwe, u3MepeHHME,  SKCIIEPHMEHT,
cucTemarusanvs, MeraaHanus. IloHATue o 3aBUCMMONM M HE3aBUCHUMON IEPEMEHHOM.
[TnanupoBanue sxcnepumenTa. [loctaHoBka M mpoBepka rumnote3. HyneBas rumortesa.
[Tonsite BbIOOpPKM M €€ NOCTOBEpHOCTh. Pazbpoc B Omosornyeckux JaHHBIX. OlieHKa
JIOCTOBEPHOCTH  MOJYYEHHBIX pe3yapTaToB. [IpMuMHBI HCKaKEHHS PE3yJIbTaTOB

9KCIICPUMCHTA. IloHsiTHE CTAaTUCTUYECKOTO TECTA
Knerka kak Onosioruueckasi CuicreMa

Knerka — cTpykTypHO-(YHKIMOHATIbHAS €AMHUIA KUBOTO. MICTOpUS OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P.
BupxoB). OCHOBHBIE MTOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeToapl MOJEKYISIpHOW W KJIETOUYHOW OHMOJOTHU: MHKPOCKOIHUS, XpomaTorpadus,
aneKTpoope3, METOA MEUYEHBIX aToOMOB, Au(QepeHIHnaIbHOe HEeHTPU(PYTUpOBaHUE,

KYJIBbTUBHUPOBAHHEC KIICTOK

2.2

XHUMHAYECKUN COCTAB KJIETKU. Makpo-, MUKPO- ¥ yJIbTPaMUKPOJIEMEHTHL. Bona u e€ poiib
KaK PacTBOPUTEIS, PEareHTa, y4aCcTHe B CTPYKTYPHPOBAHHMM KIIETKH, TEIUIOPETYJISALUH.
MuHepanbpHble BellecTBa KIETKH, UX Onojoruyeckas posb. Pojib KATHOHOB M AHHOHOB B

KJICTKCE.




2.3

Buonornyeckue mnomumepsl. benku. AMUHOKHCIOTHBIH cocTaB OenkoB. CTpyKTYpbI
O6enxoBoii Mousekynbl. llepBuunasi crpykTypa Oenika, MenTHAHAS CBA3b. BTopuuHas,
TpeTUYHas, 4eTBepTUYHAas  CTpPYKTyphl.  [lenarypanus.  CpoiicTBa  O€nKOB.
Knaccudukanus 6enxoB. buonornueckue GpyHKIuu OIKOB.

YrneBoasl. MoHOCaxapuabl, Jucaxapuibl, OJUrocaxapuabl U monucaxapuabl. OOmuit
IUTaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBA yrieBoAoB. buonornueckue GpyHKIum
YIJIIEBOJOB.

Jlumuaer.  T'mapodunbHO-THApOdOOHBIE  cBolicTBa.  Kiaccudukamuss — JTUIUIOB.
Tpurnunepunsl, pochonunuabl, BOCKH, cTepousl. bruonornyeckue GyHKIHH JTATUAOB.
OOmme cBoiicTBa OHONOrMYecKMX MeMOpaH — TEKy4ecTb, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, ITOJIYIIPOHULIAEMOCTD.

Hyxnennoseie kucnotsl. JIHK n PHK. Ctpoenue nHykienHoBbIx kuciaotT. HykieoTunsl.
[Mpuammn komriemeHntapHoctu. [lpaBmio Yapradpda. Crpykrypa HAHK — nBoitnHas
cnupanb. Mecronaxoxaenue u ouonorndyeckue ¢pynkuuu JJHK. Buast PHK. Oynkuun
PHK B kietke.

Crpoenue moinekynbl AT®. Makpospruueckue cBsizu B Moiiekyie AT®. buonoruueckue
¢ynkuun  AT®. BoccTaHOBICHHbIE TEPEHOCUYMKH, HX (QYHKIUHM B  KIETKE.
CexBennpoBanue [IHK.

CrpykTypHast 6Monorus: OMOXUMHUYECKUE U OMOPU3MUECKUE HCCIIEAOBAaHUS COCTaBa U

IPOCTPAHCTBEHHON CTPYKTYpPbl OOMOJIEKYJ

Tumsl KJIETOK: SyKapuoTHYEcKass U MmpokapuoTHueckas. CTpyKTYpHO-(YHKIIMOHATIbHBIE
00pa3oBaHus KJIETKH.

Ctpoenue mnpokapuoTHuecko kieTkd. Kierounas creHka OakTtepuid U apxew.
Oco0eHHOCTH CTpOeHHs TeTepoTpo(HOM M aBTOTPOGHON MPOKAPHOTHUECKUX KIIETOK.
Mecto 1 posib IPOKapruoT B OUOIIEHO3aX.

Crtpoenue u GyHKIIMOHUPOBAHUE dYKapuoTHUUeCKol kieTku. [Inma3zmarndeckas memOpaHa
(mna3manemma). CTpykTypa IiazMaTH4ecKod MemOpaHbl. TpaHCHOpPT BEIIECTB 4depes
IUIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIM (auddys3us, obneruénnas auddysus),
aKTUBHBIA (NIEPBUYHBIA M BTOPUYHBIA aKTHBHBIN TpaHcnopT). llomympoHuIaeMocTb
MeMOpanbl. Pabora HaTtpuii-KaJMeBOro Hacoca. DHJIIOIMTO3: MHHOIUTO3, (aroiuTos.
Ox3omurto3. Knerounast crenka. CTpykTypa U (QpyHKIHMU KJIETOYHOW CTEHKU PACTEHHH,
rpuboB.

[Mutonnaszma. Iluto3ons. Llurockener. JIBmkeHne nutoniazMbel. OpraHouibl KIETKH.
OnnomMeMOpaHHBIE OpPTraHOWABI KIETKH: 3HAorIazMarudeckas ceth (OIIC), ammapar
['osb/kK, JIM30COMBI, UX CTpPOEHHE U (QyHKUMH. B3auMOCBsA3b 0JHOMEMOpaHHBIX
opraHouioB kieTku. CTpoeHHME TpaHyIspHOro peTukyiayma. CHHTE3 pacTBOPUMBIX
6enkoB. CHHTE3 KJIETOYHBIX MeMOpaH. ['magkuil (arpanynsapHbIil) SHIOMIa3MaTHYECKHUHA
petukynyM. CekpetopHas ¢GyHKIus anmapara ['oiabmku. TpaHCTIOPT BEMISCTB B KIIETKE.

Bakyonu pactutenbHbix kieTok. Knerounsiii cok. Typrop.
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[TomryaBTOHOMHBIE OPTraHOUABI KJIETKU: MUTOXOHJIPUH, TIIACTUIBI.

Crpoenrie 1 GyHKUUU MUTOXOHAPUH M TutacTul. [lepBUYHbBIE, BTOPUYHBIC U CIOKHBIC
IUIACTH/Ibl (POTOCHHTE3UPYIOLIUX 3YKApUOT. XJIOPOIIACThI, XPOMOILUIACTHI, JIEMKOILIACTHI
BBICUIMX PACTCHUH.

HememOpannsie opranouzp! kietku CtpoeHue u (GyHKIMH HEMEMOpPAaHHBIX OPraHOWIOB
KiIeTkd. Pubocombl. MukpodunameHTsl. Mpleunble  KIETKH.  MHKpOTpyOOUKH.
Knerounsnii nearp. CTpoeHHEe W JBM)KCHHE >KTYTHMKOB M PECHHYEK. MUKPOTPYOOUKH
urornasmsl. LleHTpuoss.

SAnpo. Obomnouka siyipa, XpoMaTH, KapuoIia3Ma, SIIPBIIIKH, UX CTPOCHUE M (YHKIIUU.
SAnepuplii  OenkoBbld  MaTpukc. IIpocTpaHCTBEHHOE pacHoONIOKEHHE XPOMOCOM B
uHTepdazHoM sape. beraku XpomaTHHa — TUCTOHBI.

Knerounsle BritoueHusa. CpaBHMTENbHas  XapaKTEpUCTHKA  KJIETOK  3yKapuoT

(pacTUTENBHOM, Y)KUBOTHOM, TPUOHOI)

AcCUMMIALMS U TUCCUMWISILIASA — JBE CTOPOHBI MeTabonu3ma. Tumel oOMeHa BelecTB:
aBTOTPOGHBIH M TeTepoTpodHBIA. YyacThe KHCIOpoJa B OOMEHHBIX IPOLECCaXx.
Ounepreruyeckoe oOecrieueHue kieTku: npespaiieHne AT® B oOMeHHBIX mIpoleccax.
@depMEeHTAaTUBHBIN XapakTep peakiuil KIeToyHoro meradonusma. depMeHTh, HX
CTpO€HHE, CBOMCTBAa M MeXxaHu3M JeicTBus. KopepmenTtsl. OTinunsg (epMEeHTOB OT
HEOPraHMYECKUX  KaTallM3aTOpPOB.  BeNKW-akTUBAaTOpPBl W OEIKU-MHTHOWUTOPHI.
3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEAKIUI OT pa3IMUHBIX (PAKTOPOB.
[TepBHYHBII CHHTE3 OpraHUYecKUX BelecTB B kieTke. dotocunres. Ponb Xiaopomiactos
B miporiecce porocuHTe3a. CBeroBast u TeMHoBas (a3bl. [IpoaykTuBHOCTH (POTOCHHTE3RA.
BnusiHue pa3nuyHbIX GaKkTOpOB Ha CKOPOCTh (OTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.
XemocuHTe3. PazHooOpasume  OpraHM3MOB-XEMOCHUHTETHUKOB:  HUTPUHUIMPYIOLIHIE
OaKkTepuM, HKeIe300aKTepHH, CepoOaKTepuu, BOJOPOJHBIE OakTepuu. 3HaAuUEHHE
XEMOCHHTE3A.

AHa’pobHbIe opranu3Mbl. Buael 6poskenus. [IpoaykThel OpoKeHUs U UX UCHOJIb30BaHUE
4eJOBEKOM. AHa’pOoOHBIE MHUKPOOPIaHU3MbI Kak OOBEKTbl OHMOTEXHOJIOTUH H
BO30ynuTeNnu Oose3He.

AspoOHBIE OpraHu3Mbl. JTalbl dHEPreTUYecKoro odomeHa. [loAroTOBUTENBHBIN 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE pACUIEIIIEHUE TIIOKO3bI.

Buonornyeckoe okucieHue, Wi KIETOYHOE JbIXxaHue. Poiib MUTOXOHAPHI B mporeccax
OMOJIOTYECKOTO OKHCJICHUSI. [{uknuyeckue peaKIvu. OxucnuTensHoe
dbochopunupoBanue. IlpenmymiecTBa a’poOHOTO mMyTH OOMEHa BEIIECTB TMEpen

aHa’poOHBIM. D(HPEKTUBHOCTH SHEPTETHIECKOTO OOMEHa

2.5

Peakiun matpuyHoro cuHTe3a. [IpuHIMN KOMITJIEMEHTAPHOCTH B PEAKIIHMSIX MATPUIHOTO
cuHTe3a. Peanuzanus HacnencTBeHHOW nHMopMaruu. ['eHeTHYecKuii KoJI, ero CBOMCTBA.

Tpanckpunuus —  Marpuudbli  cuHTe3 PHK.  Ilpunmunsl  TpaHckpunuu:




KOMIUIEMEHTapHOCTh, AHTHUIIAPAIENILHOCTh, ACHUMMETPUYHOCTh. TpaHcmsuuss u eé
stamnbl. Yuactue TpancnoptHeix PHK B OnocunTese Oenka. YcnoBust OnocuHTe3a Oelnka.
Komuposanue amuHokucinotr. Pois pubocom B OnocunTese Oenka.

Opranuzanys TeHOMa y MpPOKapuoOT M JSYKapuoT. Perynsuus akTHBHOCTH TE€HOB Yy
npokapuor. ['mmoreza omepona (®. XKako6, XK. Mano). Perymsuus 0OMEHHBIX
IPOLIECCOB B KieTKe. KiieTouHblit romeocTas.

Bupycel — HexksieTouHbIe ()OPMBI )KU3HU M 00JHUraTHbie napasuTbl. CTpoeHHE MPOCTHIX U
CIIOJKHBIX BUPYCOB, PETPOBHUPYCOB, OaKTeprodaros.

BupycHsie 3a0oneBaHusi 4YenoBeKa, JKUBOTHBIX, pactenmit. CIIN/, COVID-19,

CcouaJIbHbIC U MCAUITMHCKUEC HpO6JI€MBI
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Krnerounsnii mukii, ero mepuonbl W peryisuus. WMHTepdasza m muto3. OcoOEHHOCTH
nporeccoB, mporekarommx B uHTepdasze. [loaroroBka KIETKH K JCICHHIO.
[IpecunreTnyeckuii (MOCTMUTOTHUYECKH), CHHTETUYECKUH M IMOCTCHUHTETUYECKHM
(MPEeMHUTOTUYECKHI ) TEPHOJIBI HHTEP(a3bI.

Marpuuneiii  cunre3 JHK — perumkanmsa. Ilpuamuner  permmmkanuu  JIHK:
KOMILUIEMEHTAPHOCTh, MOJYKOHCEPBAaTUBHBIN CUHTE3, aHTUIIAPAJLIEIbHOCTh. MeXaHu3Mm
permmkauun JIHK. Xpomocomel. CtpoeHue xpomocom. Tenomepbl M Tenomepasa.
XpOMOCOMHBI HA0Op KJIETKM — KapUOTHM. JMIUIOMAHBIA W TaruIOWAHBIM HAOOPHI
xpoMocoM. ["'omooruunbie XpoMocoMbl. [10510BbIE XPOMOCOMBI.

Henenune knerkn — Muto3. Craiuu MUTO3a U MPOUCXOJAIIME B HUX Ipolecchl. THUIbI
Muto3a. KapuokmHe3 W HIUTOKMHE3. buonormueckoe 3HaueHue muTo3a. Perymsius
MUTOTHYECKOT0 IMKIIA KIeTKU. [Iporpammupyemas kiaeTodHasi TuOesnb — arnomnTos.

CDYHKIII/IOHaJ'IBHaSI I'€HOMHKaA

Opranusm Kak OHoJIOorHyecKas cuctemMa

3.1

OHOKJIETOUHBbIE, KOJOHHAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3Mbl U MHOTOTKAHEBBIC
OpTaHU3MBI.

@DopMBI pa3MHOKEHHSI OpPTaHM3MOB: Oecroiioe (BKJIIOYas BETeTaTUBHOE) U IOJIOBOE.
Buner  Oecmonoro  pa3MHOXKEHHUS: TOYKOBaHWE, CHOPYIANMs, (parMeHTaIus,
KJIOHUPOBaHHUE.

[TonoBoe pasmuHoxkenue. llomoBbie kneTku, wiu ramersl. Meio3. Cragunm Mmeinosa.
[loBenenue xpomocom B Mmeio3e. KpoccunroBep. buonorumyeckuid cmbici Meio3a U
MOJIOBOTO Tpolecca. Meilo3 U ero MecTo B )KU3HEHHOM IIMKJIE OPTaHU3MOB.
IIpen3aponpieBoe pasButue. [‘ameroreHes y JKuMBOTHBIX. [lomoBele  kene3bl.
OOpa3zoBaHue W pa3BUTHE TOJOBBIX KIeTok. CrmepmaTtoreHe3 u ooreHe3. CTpoeHHe
MOJIOBBIX KJIETOK. OTUIONOTBOPEHUE U SMOPHUOHAILHOE PAa3BUTHE KUBOTHBIX. CIIOCOOBI
OIUIOJIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanpHOe pa3BuTHE OpraHu3MoB (oHTOreHe3). Ctaauu 3MOpHOreHe3a KUBOTHBIX

(na mpumepe msrymku). JpoGnenuwe. Tumbsl apoGnenus. OcoOeHHOCTH ApPOOICHUS
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MJIEKOIIUTAIOIIMX. 3apOABIIIEBbIE JIUCTKU (racTpysalus). 3aKkiajKka OpraHOB U TKaHEH U3
3apOJBIIIEBBIX JINCTKOB. B3anMHOe BiMsSHUE 4YacTell pa3BUBAIOIIEIOCS 3apOoJbllla
(oMOpHOHanbHAs MHIYKLMA). 3akiajka IUIaHa CTPOEHMs >KUBOTHOTO KakK pe3ysbTar
UepapXU4YeCcKuX B3aUMOJECUCTBMHA TIeHOB. BiusHue Ha 5SMOpHOHANBHOE pPa3BUTHE
Pa3IUUHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasBurue >xuBoTHBIX. [locTamOpuoHanbHbli nepuon. Ilpsmoe u HempsmMoe
pasButHe. PazButue ¢ Meramopdo3oM y GeCrio3BOHOUYHBIX U IO3BOHOYHBIX JKUBOTHBIX.
bronornueckoe 3HadeHHE MPSIMOTO M HENPSIMOIO PAa3BUTHUSA, MX PACIPOCTPAHCHHE B
npupose. Tunsl pocra KUBOTHBIX. PaKTOPhI PEryysIIMM POCTA )KUBOTHBIX M YEJIOBEKA.
Craanu nocTAMOPHOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX U UesioBeKa. [lepropl oHTOoreHe3a
4eJI0BEKA.

PazMHoOXeHHe U pa3BuTHE pacTeHudd. ['amerodut u cnopodut. Meio3 B KU3HEHHOM
nukie pacrenuit. OOpa3oBaHue crop B mpolecce meito3a. ['amerorenes y pacTeHUi.
Om1o10TBOPEHNE U Pa3BUTHE PACTUTENBHBIX OPraHU3MOB. J[BOMHOE OIJIOIOTBOPEHUE Y
IBETKOBbIX pacTeHuil. OOpa3oBaHME M pa3BUTHUE CEMEHU. MeXaHM3Mbl PEryJsILUU

OHTOI'CHE3a Yy paCTCHI/Iﬁ H ) KNBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W Pa3BUTUA T'CHCTHUKU KaAK HAYKH. OCHOBHBIE TE€HETHYECKHE
MMOHATHUS W CHUMBOJIBL. | OMOJIOTHYHEIC XPOMOCOMEI, AJUICJIBHBIC T'CHBI, aJIbTCPHATHBHBLIC
IMPU3HAKH, JIOMI/IHaHTHBIfI u pGHeCCI/IBHBIﬁ IMpHU3HAK, TOMO3UT0Ta, reTe€po3nuroTa, 4uctasi
JIMHUA, FI/I6pI/II[LI, T'CHOTMHII, q)CHOTI/IH. OcHOBHBIE MCTO/bI I'CHCTHUKU!

FI/I6pI/I,Z[OJIOFI/I‘ICCKHI>'I, HHTOHOFquCKHﬁ, MOJ'IGKy.]'ISIpHO'FeHeTI/IquKI/Iﬁ

Monorubpunnoe ckpeuiuBanue. [lepBblii 3akoH MeHaens — 3aKOH eIWHOOOpa3us
ruOpuI0B NepBoro nokojeHus. IlpaBuwio noMuHMpoBaHusa. BTopoit 3akoH Menaens —
3aKOH  paculelyieHusi Mpu3HakoB. lluTomormyeckue OCHOBBI ~ MOHOTHMOPHIHOTO
cKkpenuBaHus. [ unore3a 4MCTOTHI FaMeT.

AHanusupyroliee — ckpemuBaHue.  [IpoMexyTOuHBI ~ XapakTep  HacleIOBaHUS.
Pacmenuienne npru3HakoB Npy HEMOJIHOM JOMUHUPOBAHUU.

Hurubpunnoe ckpeumuBanue. Tpetuil 3akoH MeHnenss — 3aKOH HE3aBHCHUMOIO
HacJIeJOBaHMsI MPU3HAKOB. L{uToI0rn4Yeckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHMUS.
CueruienHoe  HacnenoBaHue mpu3HakoB. Paborsr T. Moprana. CrensieHHoe
HACJIE0BAHUE T'€HOB, HAPYIICHHWE CLEIUICHUS MEeXAy IeHamu. XpOMOCOMHAas TEOpHs
HACJIEICTBEHHOCTH.

['eneruka mosa. XpOMOCOMHBIM MeXaHHU3M OMpeJesieHus Moja. AyTOCOMBI U MOJIOBbIE
XpOMOCOMBL. ['OMOramMeTHbIi M TreTeporaMeTHbI I0J. l'eHeTHueckas CTpyKTypa
IIOJIOBBIX XpoMocoM. HacrenoBanue Npu3HaKoB, CLEIUIEHHBIX C IIOJIOM.

I'enoTun kak 1menoctHas cucrema. I[lmedoTponus — MHOXKECTBEHHOE IEHCTBUE TEHA.
MHOXeCTBEHHBIN AJUICITU3M. BsaumonelictBue HeaJJIEIbHBIX T'€HOB.

KommnemenrapHocts. Onucras. [lonumepus
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B3aumopeiictBue reHoTHIIA M cpedbl NpH (OpMHUpPOBaHUHM (eHoTHna. M3MeHuYMBOCTh
IIpU3HAKOB. KadecTBeHHbIE UM KOJMYECTBEHHbIC IIPU3HAKA. Buabsl HW3MEHYHBOCTH:
HEHACJIE/ICTBEHHAsL U HACJIECTBEHHASI.

Momudukanionsas u3MeHUYHMBOCTb. Ponb cpenbl B OPMUPOBAHUU MOIU(PUKATUOHHOMN
n3MeH4nBOCTH. HopMa peakumu npusHaka. BapranMOHHBIN psl M BapUallMOHHAS KPUBAs
(B. Noranncen). CBoiicTBa MOTU(PUKAIIMOHHON W3MEHYUBOCTH.

I'eHoTnnmueckass W3MEeHYMBOCTb. (CBOWMCTBa T'€HOTHIIMYECKOM W3MEHYMBOCTH. Bubl
TeHOTUIIMYECKOI N3MEHUMBOCTH: KOMOMHATHBHASL, MyTaI[HIOHHASI.

KomOuHaTiBHAsT M3MEHYMBOCTh. Mei03 M TMOJIOBOM MPOIECC — OCHOBa KOMOWHATHBHOMN
U3MEHYMBOCTU. Ponb KOMOMHAaTHMBHOM HM3MEHYMBOCTM B CO3/aHMHM TIEHETHUYECKOT'O
pa3Hoo0pa3usl B Mpejienax 0JJHOroO BUA.

MyrtanoHHass W3MEHYMBOCTb. BHIbl MyTaluii: TE€HHBIE, XPOMOCOMHBIE, TI'€HOMHBbIE.
CrioHTaHHBIE M MHAYLIMPOBAaHHbIE MyTalMU. SlepHble M LUTOILUIa3MaTU4YEeCKUE MYTaIUH.
Comaruueckue U 1ojioBble MyTauuu. [IpyurHbI BOSHUKHOBEHUS MyTalluii. MyTareHsl U Ux
BIMSIHUE HAa  OpraHu3Mbl. 3aKOHOMEPHOCTM  MYTAllMOHHOTO  Ipolecca.  3aKoH
TOMOJIOTHYECKUX PSAZ0B B HacliecTBeHHON n3MeHunBocty (H.U. BaBunon). BHesnepHas

N3MCHYHMBOCTDb U HACJICACTBCHHOCTD

Kapuotun yenoeka. MexayHapoaHas mporpamMMa HMCCIEAOBAaHUS T'€HOMa YEIOBEKa.
Metoasl  M3y4eHHS  TE€HETHKM  YEJOBEKA:  TIeHEaJOTWYeCKHi,  OJIM3HEIOBBIMH,
LATOTEHETUYECKAM, TONYJSALMOHHO-CTATUCTUYECKUM, MOJIEKYIAPHO-TEHETUUECKUN.
CoBpeMeHHOe OmpeeIeHUE TeHOTHIIA: MOJTHOT€HOMHOE CEKBEHUPOBaHUE,
F€HOTUIIMPOBaHWE, B TOM uuciae ¢ nomombo [II[P-ananmu3a. HacnencrBeHHbie
3a0oseBaHus 4esjoBeka. ['€HHbIE M XPOMOCOMHBIE OO0Je3HHM uernoBeka. boiesnu c¢
HACJIEJICTBEHHOM MPEIpacrnoiIOKEeHHOCTbI0. 3HAUEHUWE MEIWLUMHCKOM TE€HETUKH B

MpEeAOTBPAICHUUN U JICUCHHUU I'CHCTUYCCKUX 3a00seBanui yenoBeka. CTBOJIOBBIE KICTKU

JlomecTukanus W CeleKUus. 3apoXACHUE CENEeKIMH W JoMecTHkaiuu. Yuenue H.U.
BaBunoBa 0 1eHTpax MPOMCXOXAEHUS M MHOrooOpasusi KylIbTYpHBIX pacTeHuil. Poimb
CEJIEKIIMH B CO3JJAHUH COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COpT, MOpOJ1a, INTaMM. 3aKOH
TOMOJIOTUYECKUX PSIIOB B HAacHeACTBEHHOW nm3MeHunBocTH H.M. BaBuioBa, ero 3HaueHue
JUTSL CENIEKITMOHHOM paboTHI.

Metoapl  CeleKUMOHHOM  paboThl.  McKyccTBeHHBIH — OTOOp:  MaccoBbi U
WHIUBUIYAJIbHBIA. JTarbl KOMOMHAIIMOHHOW celieKiuu. VcnpiTaHne mpou3BOAMTENEH
1o notoMcTBy. OTOOp MO reHOTHUITY C MOMOIIBIO OLIEHKH (DEHOTHIIA TOTOMCTBA U OTOOP
0 TeHOTUNY ¢ nomoibio aHanuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CeJICKIMOHHOW paboThl. PammanuoHHBIA U
XUMUYECKH MyTareHe3 KaK WCTOYHHMK MyTallud y KYJIbTYpHBIX (OpM OpPraHU3MOB.
Hcnonb30BaHMEe TEHOMHOTO PEAAKTUPOBAHUS M METONOB pekoMOuMHaHTHBIX JIHK mms

MOJIYYCHHA UCXOAHOTO MaTCpualia i CCICKINU.
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[omyyenne  momuruiowyoB.  BuyTtpuBumoBas — ruOpummsanms.  BiuskopoicTBeHHOE
CKpelMBaHue, W1 HHOpHIMHT. HepoacTBeHHOE CKpelmBanue, win ayropuauar. ['ereposuc
u ero npuuuHel. Mcnons3oBanue rerepo3uca B cenekimu. OTnanéHHas ruOpuau3aiys.
[Ipeononenne Oecruiouss MEXBUIOBBIX TI'MOpUAOB. JlOCTHIKEHMS CENEKLUMHM pacTeHUH W

KHUBOTHBIX

OOBEKTbI, HUCHONb3yeMble B OHUOTEXHOJOIMH, — KIJIETOYHbIE M TKAHEBbIE KYIbTYpBI,
MHUKpPOOPTaHU3MBI, UX XapaKTepucTUKa. TpaauiroHHas OMOTEXHOJIOTH: XJeOoneueHue,
MOJTy4EHHE KHUCIOMOJIOUHBIX TPOAYKTOB, BUHOAENHE. MUKPOOMOIOTMYECKUN CHHTE3.
OOBeKThl MHUKpOOHOJIOrHyeckux TexHonoruil. IlponsBoncTBo Oenika, aMUHOKUCIOT U
BUTAMHMHOB. VICKYCCTBEHHOE  OIUIOJOTBOPEHHME. PEKOHCTpYyKLMS  SIMLEKIETOK U
KJIOHMPOBAHUE )KUBOTHBIX. METO TPAHCIIAaHTALMHU €D KIIETOK.

XpOMOCOMHAsI I TEHHAsI MH)KEHEpUs. MICKyCCTBEHHBIN CHHTE3 I€Ha U KOHCTPYUPOBAHUE
pexkoMmOuHanTHBIX JIHK. JlocTikeHUsT M NEpCHEeKTHBBI XPOMOCOMHOM M TI'€HHOM

HHXXCHCPHHU. Menumunackue O6roTexHoorny. Mcnoib30BaHue CTBOJIOBBIX KIIETOK
Cucrema n MHOFOO6paSI/Ie OpPraHnu4cCKoro Mmupa

buonoruueckoe pasznooOpaszue opranu3smMoB. COBpeMEHHas CHCTEMa OPraHHMYECKOTO
mupa. [IpuHIUIE KIaccupukanuu opranu3MoB. OCHOBHBIC CUCTEMATHUYECKUE TPYIIIIBI
OpraHU3MOB.

Oco0eHHOCTH CTPOEHUS U KU3HEEATEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OIHOKIETOYHbIe TPHUOBI, OIHOKIETOYHBIC BOJOPOCIH, JAPYTU€ MPOTHUCTHI.
Kononuansaeie opranusmbl. JIBHKeHHWE OIHOKJIETOYHBIX OPTaHU3MOB: aMEOOUIHOE,
KT'YTUKOBOE€, PECHHYHOE. 3alluTa y OJHOKJIETOUYHBIX OpraHu3MoB. Pazmpaxumocts y

OIHOKJICTOYHBIX OPIraHU3MOB. Takcucer

4.2

MHOrokjeTouHble pacTeHus. B3auMoOCBsA3b YacTE€l MHOTOKJIETOYHOIO OpraHu3Ma.
TkaHu, OpraHbl M CHUCTEMBl OpPraHOB MHOTOKJIETOYHOTO opraHuzma. OpraHusM Kak
eauHoe 1enmoe. TkaHw pacTeHuid. TUIBl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHas,
MMOKPOBHAsI, TPOBO/IAIIASL, OCHOBHAs, MexaHn4yeckass. OCOOEHHOCTH CTpOCHUS, QYyHKITUN

" pacCIioJIOKCHUA TKaHEH B opraHax paCTeHI/Iﬁ

4.3

BereratnBHble M TE€HEpaTHBHBIE OpraHbl pacTeHH. DYHKIHM OPraHOB W CHUCTEM
opraHoB. Kapkac pacrteHuid. [[BHk€HHME MHOTOKJIETOYHBIX PACTEHUH: TPONU3MBI U
Hactuu. [loryonenue BoAbI, YIJIEKMCIIOrO ra3a U MUHEPAJIbHBIX BEIIECTB PACTCHUSIMU.
Hpixanne pactenuil. [Auddys3us ra3oB yepe3 MOBEPXHOCTh KIETKU. TpaHCHOPTHBIE
CHUCTEMBbI pacTeHHil. BrinerneHnne y pacTeHuid. 3ammTa y MHOTOKJIETOYHBIX PAaCTCHUMU.
Kyrukyna. CpeacTBa nacCUBHOM U XUMUYECKOH 3a1UThl. DUTOHIUBI.

PazgpaxxumMocTs M peryisiivss y OpraHu3MoOB. PasznpaxumMocTb M peryisuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocToBEIe BemecTBa U NX 3HAUCHHUE

4.5

MHOroOKJIETOYHBIE JKUBOTHBIE. B3anMOCBA3b 4YacTeli MHOTOKJIETOYHOTO OpraHu3Ma.

TkaHu, opraHbl U CHCTEMBbl OpPraHOB MHOTOKJIETOYHOIO oOpranusma. OpraHusMm Kak




enqnHoe 1eioe. I'omeoctra3. TkaHU KUBOTHBIX W YeJOBEKA. [THIIBI KUBOTHBIX TKAaHEW:
SMUTENUANbHAS, COCAWHHUTENIbHAS, MbIlieYHas, HepBHas. (OCOOCHHOCTH CTpPOCHHS,

(byHKI_II/Iﬁ H pacCIIOJIOXKCHUA TKaHEeH B opraHax XMBOTHBIX W YCJIOBCKa

4.6

Oprasbl U CUCTEMBI OPTaHOB >KUBOTHBIX. DYHKIIUKU OPraHoOB U cUcTeM opraHoB. Omnopa
Tena oOpraHu3MoB. CKkeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX KMBOTHBIX.
HapyxHubiii 1 BHyTpeHHUH ckeneT. CTpOEHUE U TUIIbI COSTUHEHUS KOCTEH.

JIBM>KeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. [IuTanue >kuBOTHBIX. [IuTaHKE MO3BOHOYHBIX
JKUBOTHBIX. [[pixanue xuBOTHBIX. KoxHoe npixanue. XKadepHoe 1 IEroyHoe AbIXaHue.
JlpIXxaHue NO3BOHOYHBIX KMBOTHBIX. DBOJIOLMOHHOE YCIOXHEHUE CTPOEHHUS JIETKUX
MTO3BOHOYHBIX XUBOTHBIX. JlpIxaTenbHas cucTeMa 4elnoBeka. MexaHu3M BEHTWISLIUU
NErKUX y MTULl U MIJIEKONUTAIOMMX. TpaHCIOPT BEIIECTB y OPraHuW3MOB. TpaHCHOPT
BEIIIECTB Yy KUBOTHBIX. KpoBeHocHast cucrtemMa u e€ opranbl. KpoBeHOCHasi cucreMa
MO3BOHOYHBIX KUBOTHBIX. Kpyru kpoBooOpaiieHus. DBOJIOLHUOHHBIC YCIOXKHEHUS
CTPOEHHUSI KPOBEHOCHOM CHCTEMbI II0O3BOHOYHBIX KUBOTHBIX. BbIfielIeHre y Opranu3MOB.
Broinenenue y sxuBoTHbIX. CokparutenbHble Bakyosd. Opranbl BbiaeneHusi. CBsi3b
MOJIOCTH TeJla C KPOBEHOCHOW W BBLACIUTENBHON cucTreMamMu. Belnenenue y
MMO3BOHOYHBIX >KMBOTHBIX. 3allUTa Y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HX
MIPOU3BOIHBIC.

PazapaxkxumocTe W perynsuus 'y OpPraHu3MOB. Pa3apakuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apakuMOCTh W peryiduus y MHOTOKJIETOYHBIX PAacTEHHI.
PocToBbie BemiecTBa U UX 3HAUCHHE.

HepsHnast cuctema u pediekTopHas perymsiius y MHOTOKJIETOUHBIX )KUBOTHBIX. HepBHas
cucTemMa M €€ OTAEbl. DBOIIOIMOHHOE YCIIO)KHEHHME CTPOCHHUS HEPBHOM CHUCTEMBI y
JKUBOTHBIX.

Pa3paboTtka anroputmoB u nporpamm s 3¢ heKTUBHON (DYHKIIMOHAIBHON aHHOTAIIUU
T€HOMOB, TPAHCKPUIITOMOB, TIPOTEOMOB, METAab00JIOMOB MHKPOOPTAaHH3MOB, PACTCHHM,

JKNBOTHBIX U YE€JIOBCKA

OpFaHI/I3M YCJIOBCKA U €TI0 3I0POBLE

5.1

Oprassl M cHCTEMBI OpraHoB 4enoBeka. OTaenbl TOJOBHOTO MO3ra IO3BOHOYHBIX
XKHUBOTHBIX. Peduiekc u pedexkropHas nyra. be3ycnoBHblE M YCIOBHBIE pe(IeKCHI.
I'yMopanbHas perynsauus M SHIOKPHHHAs CHCTEMA >KMBOTHBIX M 4enoBeka. JKenesbl
SHJIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JleiicTBME TOpPMOHOB. B3auMOCBsA3b HEPBHOU U
9H/IOKPUHHON cucteM. ['unortanamo-runodusapHas cucrema. Pediexc u peduiekropHas

nyra. besycinoBHbIe U yCIOBHBIE pedeKch

5.2

3ammra opraHu3ma OT OosiesHed. MMmyHHas cucrema denoBeka. KieTouHwlii u
TYMOPQJIbHBIA ~ MUMMYHHUTET.  Bpoxn€HHBINH, OpUOOPETEHHBIH  cHeHU(pHUUSCKH
uMMyHHTET. Teopus KioHanpHO-ceneKTuBHOro MMMmyHutera (I1.Opnux, @.M.bepher,

C.Tonerasa). BocnanuTenpbHbIe OTBETHI OPraHU3MOB. Poiih BpOXKIEHHOTO IMMYHHTETA B




5.3

5.4

Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHA

KpoBenocHas cucrema u €€ opransl. Cepane, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
KpoBooOparieHus. Paborta cepaua u e€ perynsnus

Hpixanue uenoBeka. [uddys3us razoB yepe3 MOBEPXHOCTb KIETKH. JlpIxaTenmpHas

cucrema 4yenoBeka. JlpIxarenbHas MOBEPXHOCTh. Perymsauus apixaHus. [lpixatenbHble

00BEMBI

5.5

HI/IH_ICBapI/ITeJIBHaSI cucrema YCIIO0BCKaA. OTI[CJIBI IMUIICBAPUTECIIBHOTO TpaKTa.

HI/IH_IeBapI/ITCJ'IBHBIC KCJIC3hbI. BHYTpI/IHOJ'IOCTHOC N BHYTPHKJIICTOYHOC IMUIIEBAPCHUE

5.6

5.7

6.1

6.2

[ToxkpoBbl u ux mnpousBogHble. Opranbl BblgeneHus. Ilouku. Crpoenue u
dbyHkoHupoBanue HeppoHa. DuiIbTpanus, CEKpelus U 0O0paTHOE BCAaChIBAaHUE Kak

MCXaHU3MbI pa6OTBI OpraHoOB BBIJACJICHHA. O6pa3013aHI/Ie MOYH Yy YCJIOBCKa

I[BI/I)KGHI/IG YyeJIoBeKa: MbleyHast cucrema. CKeJleTHEIE MBIIINBI 1 UX pa60Ta. CTpOCHI/IC

Y TUIIbI COEIMHEHNs KOCTEH
Teopus 3Bomtonuu. PazButue sxu3Hu Ha 3emiie

OpomonnonHas Teopus Y. [lapBuna. IIpennochliku BO3HMKHOBEHMs JapBHHU3MA.
JKu3Hb n HaydHas nesrenbHOCTh Y. JlapBuHa.

JBwxynme cuiabsl 3Bomtonuu BuIoB 1o Y. JlapBuHy (BbICOKass HHTEHCHUBHOCTb
Pa3sMHOXKEHUs1 OpPraHU3MOB, HACJEICTBEHHAs: N3MEHYUBOCTb, 00ph0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunteTnueckoil Tteopun 3Bomtonuu (CTD). HelrtpanbHas Teopus
sBostonH. CoBpeMEHHas HBOJIOIMOHHAs OMOJ0rus. 3Ha4eHHe 3BONIOLIMOHHON TeOpHH

B q)OpMI/IpOBaHI/II/I eCTeCTBeHHO'HaquOﬁ KapTUHBI MHUPa

[Tomynsiuust kak dleMEHTapHas eIuHuua 3Boaonnud. COBPEMEHHBIE METOABI OLIEHKH
TeHETUYECKOr0 pa3zHooOpa3usi M CTPYKTypbl nomynsuuil. V3meHeHue reHodoHaa
NONMYJISAMKM KAk DJJEMEHTAPHOE DBOJIOLUOHHOE SBICHHE. 3aKOH T'E€HETHYECKOIrO
paBHoBecus [x. Xapau, B. Baitn6epra.

OneMeHTapHble (akTOpbl (IBMXKYIIME CHIIBI) HBOJIONUHM. MyTallMOHHBIN Mpolecc.
KomOunatuBHass u3MeHYMBOCTh. Jlpeli reHOB — chyvaiiHble HeHaIpaBJICHHbIE
M3MEHEHHUs 4acToT ajuienieil B monysuusax. Jddext ocHoBatens. Murpauuu. U3omsmus
NOMYJISIIMMA: reorpaduueckas (IpOCTpaHCTBEHHAs ), Onosornyeckas (penpoayKTUBHAS).
EcrecTBeHHbII 0TOOp — HampaBisomuil GakTop 3BoIOIUH. DOPMBI €CTECTBEHHOTO
otbopa: JABWXKYIIMHA, CTAOMIM3UPYIOUINHA, paspbIBatromiunii (qu3pynTuBHBIA). [loroBoii
oTOOP.

[TprcnocoOneHHOCTh OPraHU3MOB KaK pe3yibTaT MHMKpPO3BOMIOLMU. Bo3HHMKHOBEHME
npucnocoOieHnit 'y opranuzMoB. Apomopdo3sl u uamoamantanu. IlIpumeps
npucnocoOi1eHnit y opranuzMoB. OTHOCHTEIBHOCTD MPUCTIOCOOTICHHOCTH OPraHU3MOB.
Bun, ero xputepuu u crpykTypa. BunooOpa3oBaHue Kak pe3ysibTaT MHUKPOIBOJIOLHH.

Mzonsuust — kimrodeBoit pakrop BumoodpazoBanus. [1ytu u cmocoObl BHI00Opa3oBaHUs:




aJJIONAaTPUIECKOE (reorpaguueckoe), CUMIIATPUYECKOE (3Kx0N0TNYECKOE),
«MTHOBEHHOE» (TMONUIIONAN3aNus, rudpuauzanus). JIuTeabHOCTh SBOJIOIUOHHBIX
IPOLIECCOB.

MexaHu3mMbl GOPMUPOBAHUS OMOIOTUIECKOTO pa3HOOOpa3usl.

Posnb  »BONIONMOHHON OWoONOrMM B pa3pabOTKE HAYyYHBIX METOJIOB COXPAaHEHUS
O6uopa3zHooOpa3zusi. MUKPO3BOMIIOLMS M KOIBOJIOLMS MApasUTOB M HMX XO3S5CB.

Mexanu3mbl HOPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEl

6.3

6.4

Mertoasl wu3ydeHus MakpoldBoonuu. [lameoHTonmoruueckre MeETOIbl  U3Y4YEHUS
sBommonyu. [lepexonnbie popmbl U GprtoreHeTnYecKe psabl OpraHu3MOB.
buoreorpaduyeckue metoapl uzydeHus osBomtouud. CpaBHeHue ¢Giopsl U (payHsI
MaTepUKOB W OCTPOBOB. buoreorpaduueckue obnactu 3emuu. Buabl-oHIEeMUKH u
PEITUKTHI.

OMOPHOIOTHYECKHE U CPABHUTEIbHO-MOP(HOIOTHYECKUE METOABl U3YUESHHSI IBOJIIOIUH.
['eHeTnyeckue MeXaHU3MBI JBOJIOLUUA OHTOT€HE3a M TMOSBICHUS HBOJIIOLUOHHBIX
HOBIIECTB. ['OMOJIOTMYHBIE W AaHAJIOTHYHBIE OpraHbl. PynWMeHTapHbIE Oprasbl U
aTaBU3Mbl. MOJEKYyISIPHO-TeHETUYECKUE, OMOXUMUYECKHE U MATeMaTHUYECKUE METO/IbI
u3ydyeHus:s 3BojrouuH. ['omonoruuyHeie TeHbl. COBpPEMEHHbIE METOAbl MOCTPOECHUS
(UITOTEHETUUECKHUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIMHU M SBOJOIIHS TEHOMOB.

OO0mue 3akOHOMEpHOCTH (MpaBWyia) JBOMOUMU. HeoOpaTUMOCTh  SBOIIOIUH.

AI[aHTI/IBHaSI paauanusi. HepaBHOMepHOCTL TEMIIOB 3BOJIFOITUH

Hayunble THUMOTE3bl MPOUCXOXKICHUS >KU3HM Ha 3emie. AOHOreHe3 W IMaHCIepPMHUS.
JloHayuHble TIPENCTaBICHHUS O 3apOXKACHUU SKU3HM (KpealuuoHu3M). [umoresa
MOCTOSIHHOTO CaMO3apOXIAEHUs XKU3HU U €€ omnpoBepxkeHue omnbitamu O. Pemm, JI.
Cnamnanuanu, JI. [Tacrepa. [IporcxoxkieHne )KU3HU U aCTPOOUOIIOTHS.

OcHOBHBIE 3Tanbl HeOpraHuyeckod sBomouuu. I[lnanerapnas (reonoruyeckas)
IBOMONIMS. XUMHUYECKas BONIONUS. AOMOTEHHBI CHHTE3 OPraHUYEeCKHX BEIIECTB W3
Heoprannuecknx. Ompir C. Mwumnepa u I'. FOpu. OOpa3oBanue mOIUMEPOB U3
MoHoMmepoB. Koamepsartnas rumote3a A.M. OnapunHa, THmore3a MEepBUYHOTO OyiIbOHA
JIx. Xonpeiina, reHetnueckas runote3a . Mémnepa. Pubosumer (T. Yek) u rumotesa
«vupa PHK» V. I'un6epra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKJIETKH.
Hctopuss 3emmm m wmeroasl €€ wu3ydeHus. VIcKormaeMbple OpraHMYECKHE OCTaTKH.
['eoxpononorust u e€ wmeronpl. OTHOcUTENbHAs W aOCONIOTHAsE T'€OXPOHOJIOTHSI.
['eoxpoHonornyeckas mkaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.

Hauanbnbie 3Tanbl oprannueckoi 3Botounu. [losBieHre U 3BOIOLHS TEPBBIX KIETOK.
Opomonust  Metabonu3Ma. Bo3HMKHOBeHHWE TEpBBIX JKocucTeM. COBpEMEHHBIC
MUKpOOHBIC OMOIIIEHKM KaK aHaJor MepBhIX Ha 3emiie coobmecTtB. CTPOMATOIMTHI.

IIpokapuoTsI U 5yKapHOTHI.




[Ipoucxoxaenue 3ykapuot (CUMOMOreHe3). DBOIIOLUUOHHOE MPOUCXO0XKICHHE BUPYCOB.
IIpoucxoxkaeHUE MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX TI'PYIII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Tanbl 3BOJIOLMU BBICIINX pacTeHuil. OcHOBHBbIE apoMOpP(O3bl PACTECHUM.
Beixon pacrenuii Ha cymy. [losBieHre CLIOPOBBIX PACTEHHUN M 3aBOCBAHUE UMHU CYILH.
Cemennsie pactenust. [IporcxoxaeHre BETKOBBIX pACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIOIUHM XKUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bl >KUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THIOB. [lepBbie
XOpAOBblE KUBOTHbIE. JKM3Hb B BOJE. ODBOMIOIUS IO03BOHOYHBIX. lIpomcxoxnenue
ampuOuit w pentmwaui. [IpoucxoxaeHWe MICKONUTAIONMX W NTUL. [IpuHIMI
KItoueBoro apomopgosza. OcBoeHne 6€CrO3BOHOYHBIMU M TTO3BOHOYHBIMU KUBOTHBIMU
CYILIU.

PasButne xu3HuM Ha 3emiie MO 3paM M IEpPUOJAM: apXeil, IpOTEpo30il, Maneo3oM,
Me3030H, KailHo30M. OOmias XapakTepUCTHKa KIMMaTra U TE0JIOTMYECKUX IPOLIECCOB.
[TosiBNeHHe W pacUBET XapaKTEPHBIX OPraHu3MOB. YTieoOpa3zoBaHHE: €ro YCIOBUS H
BIIMSTHUE HA Fa30BBIA COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHHS — SKOJOTMYECKUE KPHU3UCHI Ipouuioro. I[IpuyuHel u cieacteus

MaccoBbIX BoIMUpaHUi. COBpEMEHHBIN IKOJIOTUYECKUIN KPU3UC, ET0 0COOEHHOCTH

6.5

Paspnenst u  3amaum  aHTpomoyoruu. Mertoabl  aHTpomnojoruu. CTaHOBIIEHUE
IIPEJICTaBICHUN O POUCXO0KIEHUH uenoBeka. COBpEMEHHbBIE HAYUHBIE TEOPHUH.
CxonmcrBo  yenoBeka € KMBOTHBIMHM. (CHCTEMAaTHMYECKOE IOJIOKEHHE 4YEJIOBEKa.
CBuzerenbcTBa CXO/CTBA YEJIOBEKA C JKUBOTHBIMU: CPaBHUTEIBHO-MOP(OIOTHYECKUE,
aMOpHOTIOTHYECKHEe, (HU3HOTIOTO-OMOXUMUYECKHE, TIoBeAeHUecKre. OTIuYus 4YeloBeKa
OT XMBOTHBIX. [IpAMOXO0K/I€eHNE U KOMIUIEKC CBA3aHHBIX ¢ HMM IpHU3HAKoB. Pa3Butue
TOJIOBHOT'O MO3Ta U BTOPOIl CUTHAJIBHON CHCTEMBI.

JBuwxymue  cuibl  (QakTophl)  aHTpOINoOreHe3a: OHOJIOTUYECKHE, COLHUaIbHbIE.
CootHorieHre OMOJIOTMYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTagUU AHTPOIIOTE€HE3a. ABCTPAJIONMUTEKH — JBYHOTHE MPEAKH JIIOJEH.
YenoBek yMmenbld, IEpBbIE U3TOTOBIEHUS OpyAUM Tpyda. UermoBek NpsAMOXOIALIUN U
MEepBBI BBIXON JIIOACH 3a mpeaenbl Adpuxu. UenoBek reiaenbOeprckuii — OOIIHiA
NpEeOK  HEeaHJEepPTaJbCKOrO  YeloBeKa W 4ejoBeka  pa3ymMHoro.  YenoBek
HEaHAEPTAIbCKUM Kak BMJ JIIOJEH XOJOAHOrO KiIMMara. YenoBeK pa3yMHBIN
COBPEMEHHOI0 THUIIA, JACHHCOBCKHMH YEJIOBEK, OCBOEHHE KOHTHMHEHTOB 3a IpelieiaaMu
Adpukmn.

DBOJIIOIHMST COBPEMEHHOTO 4YelIoBeKa. ECTECTBEHHBIH OTOOp B MOMYJSIIIUSAX YEIOBEKa.
MyTanoHHbli Tpouiecc U nosuMopdusM. IlonmynsuuoHHBIE BOJNHBI, Jpei( TeHOB,
MUrpanus u «3PpQPeKT OCHOBATEN» B MOMYJISAIHMIX COBPEMEHHOTO YeTIOBEKa.
Yenoseueckne pacel. [lonarue o pace. bonpime pacel: eBporeouaHas (eBpasuiickas),

aBCTpaIO-HErpouHasl (SPKBAaTOpHUAJIbHASI), MOHTOJIOMIHAS (a3MaTCKO-aMEpPHKaHCKas).




7.1

Bpems u mytu pacceneHuss uenoBeka IO IUIaHETE. EIMHCTBO 4YeNOBEYECKHMX pac.
Hayuynas HecocrostensHOCTh pacusma. [IpHcrmocoOIeHHOCTh YenoBeKa K Pa3sHBIM
YCIOBUSAM OKpYyXaroliei cpenbl. BiausiHue reorpagudeckoil cpenpl u 1pelida reHoB Ha

MOPGOJIOTHIO U (U3HOJIOTHUIO YeTIOBEKA
DKOCHCTEMBI U MPUCYIINE KM 3aKOHOMEPHOCTH

Paznensl u 3anaun sxostoruu. CBsi3b 3KOJIOTMHU € IPYTUMHU HAyKaMH.
Metonpl skonoruu. [lonesbie HaOMIOAEHNS. DKCIEPUMEHTHI B 3KOJIOTMH: PUPOJHBIE U
nabopaTtopHbele. MojenupoBaHue B 3KOJOTMM. MOHUTOPHHI OKPYXKAIOLIEH CpEXbl:

JIOKaJIbHBIN, pErHOHAJIHBIN U TJI00AIbHBIN

7.2

Okonornyeckne (AKTOppl W 3aKOHOMEPHOCTH WX jedcTBus. Kiaccudukamus
9KOJIOTHYECKUX (PaKTOpOB: aOMOTHYECKUE, OUMOTUYECKHE, aHTpororeHHsie. OoOuue
3aKOHOMEPHOCTH JeHCTBHsS dKojoruueckux ¢axropoB. I[IpaBuno wmuaumyma (K.
[Mnpenrens, 0. JIlubux). TonepaHTHOCTh. OBpPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

AbGuotnueckue ¢daktopel. CBeT Kkak »dKonorumueckuid Qakrtop. JlelicTBue pasHBIX
YYAaCTKOB COJHEYHOT'O CIIEKTpa HAa OPraHM3Mbl. DKOJOTMYECKHE TPYIIIbl PACTEHUU U
JKUBOTHBIX 10 OTHOIIEHUIO K CBeTy. CHUTHaNIbHAs poJib cBeTa. DOTONEPUOIU3M.
Temnepatypa kak skosornueckuil Qaxrtop. JlelicTBue TeMieparypbl Ha OpraHU3MBI.
[ToMKnIOTEpMHBIE M TOMOWOTEPMHBIE OPTraHU3Mbl. ODBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBl.

Bnaxnocte kak skosnorudeckuii ¢akrop. [Ipucnocobnienus pacTeHHid K MOAIEPKAHUIO
BojiHOTO Oananca. Knaccudukamms pacteHuil mo oTHomeHuto K Boje. [Ipucnocobnenus
YKUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpenpl 0OMTaHUS OPraHW3MOB: BOJHAs, HA3€MHO-BO3/YILHAs, MOYBEHHas, INyOMHHAs
MOJIMOYBEHHAsA, BHYTPUOpPraHu3MeHHasd. @OU3NKO-XUMHUYECKHE OCOOEHHOCTH Cpen
oOuTtaHust opranu3moB. [IpucnocoGnennst opraHu3MOB K )KM3HHU B Pa3HbBIX Cpelax.
buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE W TOJUYHBIE
puTMBL. [Iprcnoco61eHHOCTh OpraHu3MOB K C€30HHBIM U3MEHEHUSIM YCIIOBHI KU3HU.
Kuzuennsle ¢popMmbl opranu3moB. [lonstre o xuzHeHHoOU popme. KusHeHHbIE (HOPMBI
pacTeHUi: JepeBbs, KYCTApPHUKH, KYCTapHUYKH, MHOTOJIETHHUE TpaBbl, OJHOJIETHHE
TpaBbl. JKu3HEHHBIE (DOPMBI JKUBOTHBIX: THAPOOMOHTBHI, T€OOMOHTHI, a3POOHOHTHI.
Oco0OeHHOCTH CTPOEHUS U 00pa3a KHU3HU.

buotnueckne Qakrtopel. Bumbl OMOTHYECKMX  B3aUMOJCHCTBUIN: KOHKYPEHITHUA,
XHUIIHUYECTBO, CcUMOM03 u ero ¢opmel. [lapasutusm, Koomepauus, MyTYyaJIH3M,
KOMMEHCAIIU3M (KBapTHPAHTCTBO, HaxjeOHN4YecTBO). Herpoduueckue B3auMoeicTBUS
(Tormueckue, dopuueckue, dadpuueckue). 3HaUYeHHE OWOTHYECKHUX B3aMMOJCUCTBUI
JUIsL CYIIECTBOBAaHUS OpraHM3MOB B cpene oOurtaHus. [IpuHIHUI KOHKYPEHTHOTO

HUCKIIIOYCHUA
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DKONOTUYECKUE XapaKTePUCTUKH MOy siuu. [lomynsiust kak Ouoiornyeckas cucrema.
Posib HeotHOpPOJHOCTH Ccpelibl, (PU3UYECKHX OaphepOB M OCOOCHHOCTEH OMOIOIUU BUJIOB
B (OPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYphl momyisuuil. OCHOBHbBIE MOKAa3aTeIH
MONYJISILHUN: YACIEHHOCTh, INIOTHOCTh, BO3PACTHAs U MOJIOBAsl CTPYKTYpPa, POXKIAEMOCTb,
IPUPOCT, TEMII pOCTA, CMEPTHOCTb, MUTPALUSL.

Okojnoruyeckas CTpykrypa nomyiasuuu. OLieHKa YMCIEHHOCTHU Nomyssauuu. JuHamuka
nonyasiuuu u e€ peryisuus. buornueckuili moreHuuan nomyisauud. MopaenupoBaHue
JUHaMUKU nonyisiuuu. KpuBble pocTa 4nciaeHHOCTH nomynsiuuu. KprBble BBDKUBaHUS.
Perynsauus 4ucIeHHOCTH MOMYISALUUI: posib (DaKTOPOB, 3aBUCALIMNX U HE 3aBUCSIIUX OT
IUIOTHOCTU. DKOJIOTHYECKHUe cTpareruu BuioB (I- u K-ctparerun).

[TonsTe 00 »sKonoruueckoil Hume BuAa. MecrooOuTanue. MHOroMepHas MOJENb
skojornueckod HumM k.M. XarumHcona. Pa3Mepel 3IKOJIOTMYECKOM  HUIIH.
[ToreHunanbpHas U peain30BaHHas HUILIU.

Bun kak cucrema momynsuuid. Apeansl BUIOB. Buabl M HMX JKU3HEHHbBIE CTpaTETUU.
3aKOHOMEPHOCTH TMOBEJAEHUS W MWUIpaluil >KUBOTHBIX. bHONOrMYecKkue WHBa3uu
Yy>KE€POJIHbIX BUJIOB

CooOmrectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3u MeXAy OpraHH3MaMH B
OuoneHoze. Jxocucrema Kak oTkpbiTass cuctema (A./x. Tencnu). dyHKUMOHATBHBIE
OJIOKH OpraHu3MOB B DKOCHCTEME: MPOIAYLEHThl, KOHCYMEHTBI, pPEIYLIEHTHI.
Tpoduueckue ypoHu. Tpodudeckue nenu u cetu. AGMOTHYECKHE OJOKU SKOCHCTEM.
ITouBb! 1 MBI B 9KOCUCTEMax. KpyroBopoT BEIIECTB U IOTOK SHEPTHH B SKOCUCTEME.
OcHOBHBIE TMOKa3aTeNu »dSKocUCTeMbl. buomacca u HpoayKus. OKOJOTHYECKHE
MUPAMU/JIbI YUCell, DMOMACChl U DHEPTHUH.

HamnpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOINECTB — CyKueccuu. [lepBuuHble WU
BTOPUYHBIE CYKIECCHUM M HMX MPUYMHBL. AHTPOIOT€HHBbIE BO3JEHCTBUS HA CYKIIECCHUH.
Knumakcnoe coobiectBo. bruopasnoobpasue u moaHoTa KpyroBopoTa BEIIECTB — OCHOBA
YCTOWYHBOCTH COOOIIIECTB.

ITpuponHbIe SKOCUCTEMBI. AHTPOIIOT€HHBIE IKOCUCTEMBI. ATrpO’KOCHCTEMA. ATPOLIEHO3.
Paznnuns Mmexxny aHTpOIOT€HHBIMU U TPUPOIHBIMHU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas d¢uopa u
dayna. CunHaHTpOommM3ammsi TOpOJACKOW ¢ayHbl. buosormdeckoe © XO3SHCTBEHHOE
3HaYeHHE arpo’KOCUCTeM U  YpOOIKOCHUCTEM. 3aKOHOMEpPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aMMOJENCTBUIM OPraHU3MOB B IKOCHCTEMAX.

IlepeHoCc »HEpPruM W BEHIECTB MEXAY CMEXKHBIMHU 53KOCHCTEMaMHU. Y CTOMYHUBOCTH
OpraHU3MOB, MOMYJISLUUA U SKOCHCTEM B YCIOBHUAX €CTECTBEHHBIX M AHTPOIIOIE€HHBIX

BO3J1€MCTBUI

7.5

buocdepa — obmennanerapras 00oj0uKa 3eMJIH, TJ€ CYIIECTBYET WJIM CYIIECTBOBaja

*u3Hb. Yuenue B.M. Bepuaackoro o Omochepe. Obnactu Ouocdepbl u e€ cocTas.
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JKuBoe BemecTBo 6uocdeps! U ero pyHKIHH.

3aKOHOMEPHOCTH cymiecTBoBaHus Ouocdepbl. OcobeHHOCTH Onochepsl Kak rI00aTbHOMI
sKkocucTtembl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBoporbl BemiectB u
OMOreOXMMHYECKHE ITUKIIBI (YTiiepoia, a30Ta). PUTMUYHOCTH siBeHMH B Orocdepe.
3onansHOCTh OUOChepsl. [lonsaTre o 6Guome. OCHOBHBIE OMOMBI CYILIU: TYHIPA, XBOIHbIE
jeca, CMEUIaHHbIe U ITMPOKOJIMCTBEHHBIE JIECa, CTENH, CABaHHBI, ITYCTHIHH, TPOIMTUIECKUE
jeca, BBICOKOTophsi. KiMar, pacTUTENbHBIN U )KUBOTHBIN MU OMOMOB CYIIIH.
Ctpykrypa u (QyHKUMS KHUBBIX CHUCTEM, OIIEHKAa WX PECYpPCHOrO MOTEHIHala H
OouochepHbIX QyHKIHIA

DKoJoruYecKre KpU3UChl M MX MNpUUMHBL. BoszneilicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOU cpebl. OxpaHa Bo3yxa. 3arps3HeHue BogHoM cpeapl. OxpaHa
BOJHBIX pecypcoB. Paspymenune mouBel. OXxpaHa MOYBEHHBIX pecypcoB. V3MmeHeHme
KIIUMaTa.

AHTpONIOTEHHOE  BO3JCHCTBHE HA pACTUTEIbHBIM W KUBOTHBIA wMup. Oxpana
PACTUTEILHOTO U KUBOTHOTO Mupa. OCHOBHBIC MIPHHIIUITEI OXpaHbl TpUpo kL. KpacHbie
kaura. Ocobo oxpansembie npupoaunsie Teppuropun (OOIIT). boranuueckue caabl u
300JI0TUYECKUE TTApKH.

OCHOBHBIE IPUHIIHAITEI YCTOMYUBOTO PAa3BUTHS YEJIOBEUSCTBA M MPUPOIBL. ParimonamsHoe

IPUPOIONIOIB30BaHUE U COXPAaHEHHE OMOJIOTHYECKOT0 pa3HO00pa3us 3eMiIu



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET






