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MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma no ydeOHomMy mnpenmery «buonorus» (manee - Ouoyiorusi) Ha ypoBHE
cpenHero ooOmero oOpa3oBaHusi pa3paboTaHa Ha ocHoBe @DenepanbHOro 3aKOHa OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deaepammm»y, GPI'OC COO,
Konnenuuu mpenonaBanusi yueOHoro mpenMera «buonorus» M OCHOBHBIX TOJOKEHHM
benepanbHOl paboueil mporpaMMbl BOCITUTAHUS.

Cornacno nonoxenusim @I'OC COO npodunbHbie yueOHbIE TPEAMETHI, U3y4aeMble
Ha yriayOJa€HHOM YpOBHE, ABISIIOTCA crocoOoM nuddepeHanuu oOydyeHHs Ha YPOBHE
cpemHero o0mero oOpa3oBaHUS W TMPU3BAHBI OOCCIEYHUTH MPEEMCTBEHHOCTH MEXKIY
OCHOBHBIM OOIIHUM, CpeAHUM OOIUM, CpeIHUM MpPOodEeCcCUOHATBHBIM M  BBICIIUM
oOpa3zoBanueM. B TO >xe Bpemsi KaXIblii U3 3TUX Y4YEOHBIX MPEAMETOB JIOJKEH OBITh
OpUEHTHUPOBAaH Ha MPUOPUTETHOE pEUIEHUE O0Opa30BaTENbHbIX, BOCHUTATENbHBIX U
pa3BUBAIOIIMX  3a/Jad, CBA3aHHbIX ¢  nOpodopueHTanueil  oOydaroumxcss U
CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM O0JIaCTH HAay4YHOT'O 3HAHUS, CBA3aHHOIO C
Ouonoruen, MEUIIMHOM, SKOJIOTUEH, TICUXOJIOTUEH, CITIOPTOM HJIM BOCHHBIM JICJTIOM.

[Iporpamma no yyebHomy mnpeamety «buosorusi» naér mpeacraBieHUE O LETU U
3ajayax M3ydeHus ydeOHoro mpeamera «buonorus» Ha yriayOJIEHHOM YpOBHE,
ompenensieT  o0s3arenbHOE — (MHBApWMAHTHOE)  NPEIMETHOE  COJEp)KaHHWe,  €ro
CTPYKTYypUpOBaHUE 1O pa3jeiaM U TeMmaM, paclpejesieHHe IO KiaccaM, PeKOMEHAYeT
MOCJICIOBATEIbHOCTh M3YYEHUS Y4yeOHOro marepuana ¢ y4€TOM MEXNPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Y4Y€OHOrO MpOIECcca, BO3PACTHBIX OCOOEHHOCTEU
oOyuvaronuxcs. B mporpamMmMe no OMONOrMM peann3oBaH MPUHLUIT MPEEMCTBEHHOCTU C
U3y4eHHUEM OWOJIOTMM Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs, Omaromaps demy
IPOCMaTPUBAETCS HAIIPABICHHOCTh Ha MOCJEAYIOLIEE Pa3BUTHE OMOIOIMUECKUX 3HAHUH,
OpUEHTHUPOBAaHHBIX Ha  (QOPMUPOBAHUE  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIEHUS, PEICTABIECHUN O 3I0pOBOM 00pa3e *KU3HU, HA BOCIIUTAHHE
OepeXHOT0 OTHOIIEHUSI K OKpYXarollel mpupoaHoit cpene. B mporpamme mo 6monoruu
TaKXKe TIOKa3aHbl BO3MOXKHOCTH yueOHoro mpenmera «buonorus» B peanuzanuu
tpeboBannit OI'OC COO K mMIaHUPYEMBIM JUYHOCTHBIM, METANpPEAMETHBIM H
OpeIMETHBIM pe3yJibTaTaM OOy4eHHs U B (OPMHPOBAHWU OCHOBHBIX BHJOB YyueOHO-
NO3HABATENIbHON  JIEATENbHOCTH  OOYy4YaloIIMXCi IO  OCBOEHUIO  COJAEpKaHUs
Ouonoruueckoro oOpa3zoBaHus Ha ypOBHE CPEHEro 00Iero oopa3oBaHusl.

VYyebuniii mnpeamer «buonorus» Ha ypOBHE CpemHero oOmero oOpa3zoBaHUs
3aBepiaeT OuoJoruyeckoe oOpa3oBaHHME B IIKOJE W OPUEHTUPOBAH HA paCIIMpPEHUE U
yriayOneHue 3HaHui OOydYaromMXcs O KUBOM NPHUPOAE, OCHOBAX MOJIEKYJSIPHOU H
KJIETOYHON OWOJIOTMH, SMOpPUOJIOTUM U OHOJIOTUM Pa3BUTHUSA, TEHETUKH, CEJICKIIUU,
OMOTEXHOJIOTHH, HBOJIIOLIMOHHOTO YUYEHHUS U KOJIOTUH.

N3yyenne yuebHOro mnpeamera «buonorus» Ha  yriayOGleHHOM  ypOBHE
OpPUEHTHPOBAaHO Ha TMOATOTOBKY OOydYaromMxcss K TMOCJIEAYIOIEMY IOJTYYEHUIO
OMOJOrMYecKOro oOpa3oBaHUsl B By3aX M OpraHu3alUsiX CPeIHEro MnpopecCuoHaIbHOIO
oOpazoBanusi. OCHOBY €ro COJEp>KaHHsI COCTaBJIAET CHCTEMa OHMOJOTMYECKUX 3HAHH,



MOJIYYCHHBIX TMPU M3YyUYCHUH OOYYAIONIMMUCS COOTBETCTBYIOIIUX CHUCTEMAaTHYECKHX
pasziesioB OMOJIOTHM HAa YPOBHE OCHOBHOIro 001miero obpasomanus, B 10—11 kmaccax stu
3HAHMS TOJY4YaloT pa3BuTHE. Tak, paclIMpeHbl U yriyOJieHbl OMOJIOTHYECKUE 3HAHUS O
pacTeHUsX, IJKMBOTHBIX, Tpubax, OakTepusx, OpraHu3Me  4YeJIOBEKa, OOImUX
3aKOHOMEPHOCTSIX  JKWU3HH, JOMOJHUTEIHHO BKIIOYEHBI OHOJOTUYECKHE CBEJICHUS
PUKIAJHOTO M TTOMCKOBOTO XapakKTepa, KOTOPhIE MOKHO HCIOJIb30BaTh KAK OPUEHTHUPHI
JUIsL TIoclieytoniero Beioopa npodeccun. Bo3zmoxkHa Takyke MHTErpaiusi OMOJIOrM4ecKuX
3HAHUU C COOTBETCTBYIOIIUMHU 3HAHUSIMU, TTOJYYEHHBIMUA OOYUYaOIIUMUCS TIPU U3YYECHUU
busuku, Xumun, reorpadud 1 MaTEMaTHKH.

CtpykTypa mporpamMmbl o ydeOHoMy mpeameTy "buonorus" orpakaeT CHCTEMHO-
YPOBHEBBIM M SBOJIOUMOHHBIN MOAXOABI K u3ydyeHHto Ouosiorud. COryacHo wuw,
U3Y4YalOTCsi CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIC ISl JKUBBIX CHCTEM pa3HOTO
YPOBHSI OpraHM3alMy, 3BOJIIOLMM OPraHMYECKOro MHpa Ha 3emiie, COXPaHEHUS
OMOJIOTHYECKOr0 pa3HooOpa3us IuiaHeThl. Tak, B 10 Kkimacce uU3y4aroTCsi OCHOBBI
MOJIEKYJIIPHOM M KJIETOYHOU OMOJIOTHH, YMOPUOJIOTUU U OUOJIOTUU Pa3BUTHSI, TCHETUKHU U
CeJICKIIMM, OWOTEXHOJIOTUM W CUHTETUYECKOW OWOJIOTHMU, aKTyalu3UPYIOTCS 3HAHUS
oOyyaromuxcsi Mo 00TaHUKE, 300J0TUH, aHATOMUU, Pu3nojoruu yeioeka. B 11 kmacce
M3YYar0TCsl BOTIOIMOHHOE YUeHHE, OCHOBBI 3KOJIOTHH U y4eHue o buocdepe.

VYyebnniii npeametr «buonorus» npuszBaH 00€CEUUTh OCBOEHUE OO0YyYarONTUMUCS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, MJIEW, NMPUHIIMIIOB U TpPaBW, JEXKAIIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYUYHON KapTHUHBI MUpPA, 3HAHUH O CTPOEHUHU, MHOT0OOpa3uu
U OCOOCHHOCTAX KIETKH, OpraHu3Ma, IMOMyJIsUuu, OHOIEHO3a, HKOCUCTEMBI, O
BBIAIOIINXCS HAYYHBIX JIOCTHKCHHUSX, COBPEMEHHBIX HCCIICJIOBAHUIX B OHOJIOTHH,
MPUKJIAJIHBIX aCleKTaX OMOJOTUYECKUX 3HAHUU. J{71s1 pa3BUTHS U MOJAAEpKAHUS MHTEpeca
oOyyaronuxcst K OWMOJOTMM Hapsay CO 3HAYUTENbHBIM OOBEMOM TEOPETUYECKOIO
MaTepualia B COACpPKAaHWU MPOrpamMMbl MO OHOJOTUU MPETYCMOTPEHO 3HAKOMCTBO C
UCTOpPUEH CTAaHOBICHHUS W PAa3BUTHUS TOW WM WHOW 00IacTH OHWOJOTHH, BKJIAJI0M
OTEUECTBEHHBIX W 3apyOeKHBIX YYEHBIX B PEIICHUE BAXHEHIINX OWOJIOTUYECKUX U
AKOJOTUYECKUX TIPOOIIEM.

Lens wu3yuenuss ywyebHoro mnpeamera «buonorus» Ha yriiyOJ€HHOM YypOBHE —
OBJIaJICHUE OOYYAIOUIMMHUCS 3HAHUAMH O CTPYKTYpPHO-(PYHKIMOHAJIBHOW OpraHu3aiuu
KUBBIX CHUCTEM pPa3HOr0 paHra u MNPUOOpPETEHHE YMEHHI HMCIOJIb30BaTh 3THU 3HAHUS B
dbopMUpPOBaHUM HMHTEpeca K ONpeneléHHON 00JIacTH MpodecCHoHaIbHON JesSTEIbHOCTH,
CBA3aHHOW C OWoJOrMen, WM K BBIOOPY Yy4eOHOTrO 3aBelCHUS JUIsl TPOJOJIKEHUS
OMOJIOTUYECKOr0 00pa30BaHUsl.

JlocTmkeHue 1enu u3ydeHus yueOHoro mpenmera «buonorus» Ha yriayOaéHHOM
ypOBHE 00€CreunBaeTCsl pelICHHUEM CIEAYIOLINX 3a/]1a4:

OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl OHOJIOTMUECKUX 3HaHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUAX, KOHUEMIUAX, TUIMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
OpaBUilaX, COCTABJISIIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHUHY MHUpa; O
CTPOCHHH, MHOTOOOPAa3UM M OCOOEHHOCTSAX OMOJIOTMYECKUX CHCTEM (KJIEeTKa, OpraHu3M,



MOMYJISUSA, BUI, OMOTeoIeH03, Onocdepa); O BBIAAIONIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJIEIOBAHUIX B OMOJIOTHH;

O3HAaKOMJIEHHE OOydYaroIMuXcsi ¢ METOJAaMHU TO3HAHUSA JKUBOH  TPHUPOJBL:
HCCIIEIOBAaTEIbCKUMHU METO/JaMU OMOJIOTUYECKUX HayK (MOJIEKYJSIPHOM M KJIETOYHOMN
Ouonoruu, SMOPUOJIOTUN U OUOTOTUU PA3BUTHSI, TCHETUKHU U CEJIEKIIUMU, OMOTEXHOJIOTHUHU U
CUHTETUYECKON OHOJIOTUH, MAlCOHTOJOTHH, SKOJOTHH); METOJIAMU CaAMOCTOSITEIIbHOTO
POBEJICHUS OMOJIOTMYECKUX HMCCIIEA0BaHUN B J1a00OpaTopuu M B Ipupojie (HabIroaeHue,
M3MEpEeHHe, IKCIIEPUMEHT, MOJICTHPOBAHUE);

OBJIAJICHUE OOYYAIOMUMUCS YMEHHUSIMH: CAMOCTOSITEIILHO HAXOJAUTh, aHATU3UPOBATH
U UCIOJIb30BaTh OHOJOTUYECKYI0 HMH(POPMAIIUIO; TOJIb30BAThCS  OMOJIOTUYECKOU
TEPMUHOJIOTUEH M CHUMBOJIMKOM; yCTaHABIMBATh CBA3b MEX]Y pa3BUTHEM OUOJIOTUU U
COLIMAJIbHO-D)KOHOMUYECKUMHU U DKOJIOTUIECKUMH MPOOIeMaMy YeJI0OBEUECTBA; OIEHUBAThH
MOCTIEACTBHSI CBOCH NIEATEIBHOCTH MO OTHOIICHUIO K OKpY)KAroIIeW MPUPOIAHON cpene,
COOCTBEHHOMY 3/IOPOBBIO U 3/IOPOBBIO OKPY KAIOLIUX JIOJIeH; 000CHOBBIBATh U COOJIOIATh
Mepbl MPOGUIAKTUKN UH(GEKIIMOHHBIX 3a00JIeBaHUM, MpaBWiIa MOBEACHUS B MPUPOJE U
oOecrieueHusi 0€30MaCHOCTH COOCTBEHHOW JKM3HEACSATENBHOCTH B  UPE3BbIYAHHBIX
CUTyalusiX TPUPOAHOTO W TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIE
Hay4YHbIE OTKPBITHS B 00JIaCTH OHOJIOTHH;

pa3BUTHE y OOYYalOUIUXCSl WHTEUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH B
poliecce 3HaKOMCTBA C BBIJIAIOIIMMHUCS OTKPBHITUSAMH U COBPEMEHHBIMU HCCIIEOBAaHUSIMU
B OWOIIOTHH, pelIaeMbIMH €l  TpodiieMaMu, METOJMOJIOTHEH  OHWOIIOTHUYECKOTO
WCCIICIOBaHMsI,  TMPOBEICHUS  DKCIEPUMEHTAIBbHBIX  HWCCIEIOBAHHWMA,  PEIICHUS
OMOJIOrMYECKUX 3aja4, MOJEIUPOBAHMS OMOJIOTUYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIMTaHUE y 00yYaromMXCsl IEHHOCTHOTO OTHOILIEHUS K )KMBOW MPHUPOJIE B LIETIOM U
K OTJEIbHBIM €€ 00bEeKTaM M SIBICHUSAM; (POPMHUPOBAHUE IKOJIOTMUYECKOM, T€HETUYECKOU
IPaMOTHOCTH, OOIIEH KyJbTypbl TOBEISHUS B NPUPOJIE; WHTETPAIMH €CTECTBEHHO-
Hay4YHbIX 3HAHWN;

npuodpeTeHune 00y4aroIUMUCs KOMITETEHTHOCTH B paIrmoHAIIbHOM
IPUPOAOIIONIH30BaHUN (COOIIOICHUE TMPaBUII TOBEJEHUS B MPHUPOJE, OXpaHbl BHUJIOB,
AKOCUCTEM, OMOC(EpDI), COXpaHEHUH COOCTBEHHOTO 3J0POBbS M 3J0POBbS OKPYKAIOLIUX
monei (coOmromeHust mMep NpopUIaKTHUKUA 3a00jeBaHMi, obOecriedyeHue O€30MacHOCTU
KU3BHENIEATCTLHOCTH B YPE3BBIUAWHBIX CHTYyallUAX MPUPOJHOTO ¥ TEXHOTCHHOTO
XapakTepa) Ha OCHOBE WCIOJb30BAHMS OHOJIOTHUECKUX 3HAHMM W YMEHHA B
MOBCEAHEBHOM JKU3HU;

CO3JaHUE YCJIOBHH [JIsi OCO3HAHHOI'O BbIOOpa OOYYAIOIIMMHUCS WHIUBUYATbHOU
00pa3oBaTeNbHON TPAEKTOPUHU, CHOCOOCTBYIOLIEH MOCIENyIOWEMY Npo(hecCHOHATbHOMY
CaMOOTIPEICIICHUIO, B COOTBETCTBHH C WHIWBUIyIbHBIMA MHTEPECAMH U MOTPEOHOCTIMU
peruoHa.

OO6111ee YuCIIoO YacoB, OTBEJCHHBIX HA M3yY€HUE OMOJIOTUU Ha YIIIyOJIEHHOM ypOBHE
cpeaHero obmiero odbpazoBanus, cocrapiseT 204 gaca: B 10 kiacce — 102 gaca (3 yaca B
Henenmo), B 11 kimacce — 102 vaca (3 yaca B HeJIeli0).



OT6op opraHu3anoOHHBIX (OPM, METOJOB M CPEACTB OOyYeHHS OWOJOTUH
OCYIIECTBIISIETCA C YYETOM CHEIMU(GUKH €ro COACpKaHWUsS U HAMPaBICHHOCTH Ha
MPOJIOJDKEHUE  OWOJOTHYECKOrOo  o0Opa30BaHHMS B OpraHU3alHUsIX  CPEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s3aTeIbHBIM  YCIIOBHEM MNpHU OOyYCHUH OHOJOTMH Ha YriayOJIEHHOM YpPOBHE
SBIIICTCS TMPOBEJCHUE J1abOpaTOPHBIX W TMpaKTHYECKHX pador. Takke ydacTwe
oOydJaronuxcsi B BBINOJIHGHHH TIPOCKTHBIX H  y4eOHO-MCCIICIOBATEIbCKUX PpadoT,
TEMaTHKa KOTOPBIX OMPENETAETCS YYUTEIEM Ha OCHOBE HMEIONIUXCS MaTepuaabHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJTHBIX YCIOBHA.



COIEPKXAHUE OBYYEHUA
10 KUIACC

Conepxanue TpoOrpaMMbl, BBIIEICHHOE KVYPCUBOM, HE BXOAUT B MPOBEPKY
rocyiapcTBeHHoi utorooi arrecrauu (I'MA).

Tema 1. buosorusi Kak HayKka

CoBpeMeHHas Ouoyiorusi — KOMIUIEKCHas Hayka. KpaTkas ucTtopusi pa3BUTHS
Oouosioruu. buosormyeckre Hayku M H3ydaemble UMU MpoOsiembl. DyHIaMEHTaIbHEIE,
MIPUKJIAJIHBIC U TIOMCKOBBIE HAYUHbIC UCCIICIOBAHMS B OMOJIOTHH.

3naueHue Owuonorud B (GOPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptunbl Mupa. [Ipodeccuun, cBsizaHHble C Ouosiorueil. 3HaueHHEe OHOJIIOTHH B

NPAKTUYECKONM  JEATENbHOCTH  YENOBEKa:  MEAMIMHE,  CEeJIbCKOM  XO35UCTBE,
IPOMBIIIIEHHOCTH, OXPAHE MPUPOJIBI.
JdemoHcTpanun

[Toptpetrsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apsun, V.
lapsen, I'. Menpens, B. 1. Bepuanckuu, U. II. IlaBnos, . . Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsi3pb OuojlorMM ¢ JAPYrMMH  Haykamu», «Cucrema
OMOJIOTHUECKUX HAYK.

Tema 2. 7KuBble cUCTEMbI U MX U3Y4YeHHUE

JKuBbie cucTeMbl Kak TpeaMeT u3ydeHus Ouosioruu. CBOWCTBA >KUBBIX CHUCTEM:
€IMHCTBO XHMMHUYECKOIO0 COCTaBa, JUCKPETHOCTh U IEIOCTHOCTb, CJIOXHOCTh U
YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHHU3alUs, CaMOBOCHPOU3BEICHHUE,
pa3aApaxKMMOCTh, U3BMEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHU OpraHu3aiuy KUBBIX CHCTEM: MOJICKYJSPHBIA, KJICTOUHBIM, TKAHEBBIM,
OpraHU3MEHHBIM, TMOMYJISIUOHHO-BUJIOBOM, OSKOCHUCTEMHBIH (OMOTE€OLICHOTUUECKHUN),
ouocdepusbiii. I[lporecchl, MpoUCXOadIIUe B KUBBIX cucTeMax. OCHOBHBbIE NPHU3HAKU
xuBoro. JKum3Hb Kak (opma cymiecTBOBaHUS MaTepud. Hayku, u3ydarommue >KUBBIC
CHCTEMbI Ha PAa3HbIX YPOBHAX OpraHU3allHu.

N3ydenne kuBbBIX cucTeM. MeTonbl Ouonoruueckor Hayku. HaOmonenue,
U3MEpPEHHUE, DKCIEPUMEHT, CHUCTEeMaTu3alus, MeraaHanu3. [loHsTHe O 3aBUCHUMON U
He3aBUCUMOM mnepeMeHHOM. [lmanupoBanume skcnepumenta. [locraHoBka M mpoBepka
runotre3. HyneBas tumore3a. [lonstue BuIOOpKM U €€ mocToBepHOCTH. Pa3dpoc B
OmoJiorndecknx JMaHHBIX. OIIEHKa JOCTOBEPHOCTH ITOJYUYCHHBIX Pe3yabTaroB. [IpuuuHbBI
VCKa)XCHUS PE3YyJIbTATOB dKCIIEpUMEHTA. [[oHATHE CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabnuipl u cxeMbl: «OCHOBHbBIE TPU3HAKHU KU3HWY», «bBHONOrnyeckue CUCTEMBbI»,
«CBoiicTBa XMBOW Marepun», «YPOBHH OPraHU3ALMHU KUBOU HOpupoasl», «CTpoeHue
JKUBOTHOM  KIIETKM», «TKaHU IKUBOTHBIX», «CHCTEMBl OpPraHOB YEJIOBEYECKOTO
opranuzMay, «buoreoreHo3», «buochepa», «MeToibl U3yUEHUSI JKUBON TTPUPOJIBI».



Ob6opynoBanue: nabopaTopHOoe 00OpYyIOBaHME Jisi NPOBEICHUS HAOIIOICHUM,
U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonb3oBaHWE pA3TUYHBIX METOJAOB IIPU H3YYEHHH
KUBBIX CUCTEM).

Tema 3. buosiorust KIeTKu

Knerka — cTpykTypHO-QyHKIMOHATIBHAS €IMHMIIA XUBOTrO. VcTopusi OTKpbITHS
knetku. Paboter P. I'yka, A. JleBenryka. Knetounas teopust (T. [LIBann, M. Illneiinen, P.
BupxoB). OCHOBHBIE NTOJIOKEHUSI COBPEMEHHOW KJIIETOYHOW TEOPHUH.

MeToapl MOJEKYISIPHOW M KIETOYHOW OWOJIOTHMH: MHKPOCKOMMS, XpomaTorpadus,
anekTpodopes, MeToJ MEUeHbIX aroMoB, auddepeHnransHoe IEHTPUPYTUpOBaHUE,
KyJIbTUBUPOBAaHUE  KJIETOK. M3yuenue  @puxcuposamHvix  KIemok. DIEKTPOHHas
MUKpockonusi. Kongokanvnas muxpockonus. Bumanvnoe (npudicuznennoe) uzyuyeHue
KJIemoK.

JdemoHncTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. IllIBanu, M. llIneiinen, P. Bupxos, K. M. bap.

Tabmuubr u  cxembl: «CBETOBOM MHMKPOCKOM», «DIEKTPOHHBIA MHUKPOCKOI,
«Hctopust pa3BUTHSI METOJOB MUKPOCKOITAM.

O0opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIIPENAapaThl PACTUTEIbHBIX, KUBOTHBIX
U OaKTEepPHAIbHBIX KIETOK.

IIpakTnueckass  pabdora  «/3ydyeHue  METOAOB  KJIETOYHOM  OHMOJIOTHUH
(xpomatorpadusi, anexkrpodopes, nuddepeHnmansaoe nenrpudyruposanue, [1L[P)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHUYECKHN COCTaB KIETKH. MaKpo-, MUKPO- U YJIBTPAMUKPOIIEMEHTHL. Bosa u eé
poJIb  KaKk pAacTBOPUTENs, pEareHra, y4YacTUE€ B CTPYKTYPUPOBAHHHM  KJIETKH,
TEIIoperyasiuuu. MuHepalibHble BEUIeCTBAa KIETKH, WX Ouonoruyeckas poiib. Poib
KAaTHOHOB M aHUOHOB B KIIETKE.

Oprannueckue  BellecTBa  KJIETKA.  buojormyeckue  nonumepsl.  benku.
AMMHOKHCIIOTHBIM cocTaB OenkoB. CTpykTypbl OenkoBod Mosiekynbl. [lepBudnas
CTpyKTypa Oejka, menTHAHas CBs3b. BTOpuYHAas, TpeTHUYHAs, YETBEPTHUUHAS CTPYKTYPHI.
Jenarypamus. CsoiictBa OenkoB. Knaccudukanms OenkoB. buonornueckue (yHKIUU
0enkoB. [Ipuonwl.

Yrnesoapl. MoOHOcCaxapuapl, AWCaXapuIbl, OJIMIOCAXapuAbl W MOJHCAXAPUJBI.
OOmuii miIaH CTpoeHHS W (PUBHKO-XMMHUYECKHE CBOWMCTBA YIJIEBOJOB. bHojoruueckue
(GYHKIMU yTIEBOAOB.

Jlumuasl.  unppodunbHO-rUApodoOHbIe  cBOMcTBa. Kiaccudukanus aunuaos.
Tpurnuuepuabl, GocPoannuabl, BOCKH, CTEpousl. bruomornueckre (pyHKUUN JTUIUIOB.
OOmme cBoiicTBa OHMOJOTMYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K
CaMO3aMbIKaHUIO, ITOJYIIPOHULIAEMOCTb.

HyxkneunoBsie kucinotel. JHK wu PHK. CrpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneorunsl. [lpunnun xomminementapuoctu. Ilpasuno Yapradda. Crpykrypa JHK —
nBoiHas cnupaib. Mectonaxoxaenne u O6monormueckue ¢ynkumu JHK. Buger PHK.



Oyukuuu PHK B knetke.

Crpoenue wmonekyisl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonornueckue pynkuuu AT®. BoccTraHOBIIEHHBIE TEPEHOCUUKH, UX (QYHKLIUU B KIIETKE.
lpyeue wuyxneosuompughocpamor (HT®). Cexsenupoanue JIHK. Memoowr cemomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouoisiorusi: OuoxumMudeckue u Ouopu3nvIecKkue UCCieI0BaHus COCTaBa
U MPOCTPAHCTBEHHOUN CTPYKTYphl OMOMOJIEKY. Moderuposanue cmpykmypvl u QyHKYui
ouomonekyn u ux Komniaekcos. Komnviomephwviti ouszaun U OpeAHUYECKUl CUHME3
OUOMONEKYT U UX HENPUPOOHBIX AHATI0208.

JdemoncTpanuu

IToptpersl: JI. Ilomuur, JIx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, O.
Conrep, C. [Ipy3unep.

Juarpammbel: «PacripeniesieHue XHUMUYECKHUX D3JIEMEHTOB B HEXHBOW MPUPOJIEH,
«PacripeenieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU MIPUPOJILH.

Tabmuubr u  cxembl: «llepuoguyeckas Tabnuia XUMHYECKHX 3JIEMEHTOBY,
«Ctpoenue MoJeKyJibl BOAbDy, «BemecTBa B coctaBe oprannu3MoB», « CTpOSHUE MOJIEKYJIbI
oenka», «CTpyKTypbl O€nKOBOM MOJEKyJb», «CTpOoeHHE MOJIEKYJ YTJIEBOJIOBY,
«Ctpoenue Monekya JunuaoBy, «HykienHoOBble KUCHOTBI», «CTPOCHUE MOJIEKYJIbI
ATOD».

O6opynoBanue: XuMHUYECKas ocya U 000pyA0BaHHE.

JlaGopaTtopnasi padora «OOHapyXeHHE OEJIKOB ¢ TIOMOIIBIO KadeCTBEHHBIX
peaKIuiny.

JlaGopaTopnas pabGora «VcciaegoBaHue HYKIEMHOBBIX KHCIJIOT, BBIJICJICHHBIX W3
KJIETOK Pa3JIM4YHbIX OPTaHU3MOB).

Tema 5. Ctpoenne 1 QyHKIIMH KJIETKH

Tumbl  KJIETOK:  dyKapuoThueckas W mpokapuotudeckas.  CTpyKTypHO-
(GyHKIIMOHATbHBIE 00PA30BAHMSI KIIETKH.

CrpoeHre mNpoOKapHOTHUCCKON KieTku. KilerodHas CTeHKa OaKTepwil M apXew.
Oco0EHHOCTH CTpOEHHUs TeTepOTPOPHON M aBTOTPO(GHON NPOKAPUOTUUYECKUX KIIETOK.
MecTo 1 poJib MPOKAPUOT B OUOIIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE DJYKAPUOTHYECKOW KIeTku. Ilmazmaruueckas
MeMOpana (rrazmanemma). CTpyKTypa mia3MaTidaecko MeMOpaHbl. TpaHCIIOPT BEmIecTB
yepe3 TuUIa3MaTU4ecKylo MeMmOpaHy: maccuBHBIN (nuddysus, obneruénnas nuddysus),
AKTUBHBIA (TIEPBUYHBIA M BTOPUYHBIM aKTUBHBIA TpaHcrnopt). [lomynpoHuiiaeMocTs
MeMOpaHbl. PabGoTta HaTpuif-kaaueBOro Hacoca. ODHJOLMTO3: MUHOIUTO3, (HaroiuTos.
Oxk3onuto3. Knerounas crenka. CTpykTypa M (yHKUMH KJIETOYHON CTEHKU PACTECHHIA,
rpudoB.

Huronna3sma. [luto3omnk. [{utockener. JIBukeHue nutomniaa3mMbel. OpraHouibl KJIETKHU.
OnHomeMOpaHHbBIE OpraHOMIbI KIETKH: 3HaorazMmarudeckas cets (JIIC), ammapar
lonbky, nU30COMBI, MX CTpoeHHME U (yHKIUU. B3auMoCBsI3b OJHOMEMOpPAHHBIX
oprasouzioB kijeTrku. CTpOEHHE TpaHyJSIpHOTO peTHKyayMmMa. Mexanusm uanpaeienus



benxos ¢ JIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMmOpaH. [ magkuii
(arpaHyJisipHBIN) 3HIOIUIaA3MATUYECKUd peTukyiym. CekperopHas (QyHKIuUs amnmapara
lonbxu. Moouguxayuss 6enkos 6 annapame [onvoocu. Copmuposka 06e1kos 8
annapame ['onvodcu. TpaHCHOPT BEIIECTB B KJIETKE. Bakyoin pacTUTENbHBIX KIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OPraHOMJIBI KJIETKH: MUTOXOHJPHUH, TUIACTUIBL. [Ipoucxodcoenue
mumoxonopuii u niacmud. Cumobuoeenes (K.C. Mepexckosckuti, JI. Mapeynuc). CtpoeHue
1 (pYHKIUUM MUTOXOHIAPHUN M miactui. llepBuuHble, BTOPUYHBIE U CIIOXKHBIE MJIACTUIBI
(OTOCHMHTE3UPYIOUINX SYKapUOT. XJIOPOIJIACTBI, XPOMOIUIACTHI, JIEHKOMIACTBI BBICIINX
pacTeHUN.

HememOpanubsie opranouabl kinetku CrtpoeHue U (QyHKIMM HeMeMOpaHHBIX
OpraHousiIoB KJeTkH. Pubocomsl. [Ipomesicymounvie guramenmol. MukpoduiaMeHThI.
Axmunogvle Mmukpogunamenmosi. MBIIIEUHBIE KIETKU. AKMuUHOBble KOMHOHEHMbl
Hemblueunvlx kiemok. MukpoTpyO6ouku. Kirerounbrii neHtp. CTtpoeHHe W JIBHOKCHHUE
KTYTUKOB U pecHUYeK. Mukporpybouku uuroruiazmel. Llentpuons.  benxu,
aAccoyuupoB8anHvle ¢ MUKpOQDUIAMeHmamu u Mukpompyboukamu. MomopHvie benxu.

Anpo. OOGonouka sapa, XpPOMATHH, KapuoIUla3Mma, SAPBILIKH, HX CTPOEHUE H
bynkun. SnepHpiii 6enkoBbiil MaTpuKc. [IpocTpaHCTBEHHOE PaCIONOKEHNE XPOMOCOM B
uHTEpPazHOM siape. Dyxpomamur u 2emepoxpomamut. benku XpoMaThHa — THCTOHBI.
Jlunamuxa adepnotl 060104KkuU 8 Mumo3se. Hoepuwviii mpancnopm.

Knerounble BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK JYKapuOT
(pacTUTENBHOM, JKUBOTHOM, TPUOHON).

JdemoncTpanuu

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

Tabnuupl u cxembl: «CTpoeHHE dYKApUOTHYECKON KieTkn», «CTpoeHue >KMBOTHOU
KIEeTKN», «CTpoeHue pacTUTENbHOM KIETKW», «CTpO€HHE MHUTOXOHAPHUM», «SIapoy,
«CtpoeHue MpoKapuOTHYECKON KIIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX
KJIETOK, MUKPOTIpEnapaThl 0aKTepUaaIbHbIX KIETOK.

JlaGopaTopHas padora «/3ydyeHrne CTpOCHUS KIETOK pa3IUYHbIX OPTaHU3MOB).

IIpakTnyeckas padora «/3yueHue cBOMCTB KJIETOUHON MEMOPAHB.

Jlaboparopnass pabGora «MccnepoBanue IUIa3MonM3a M AEIUIa3MoJid3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTnueckas padora «V3yueHue HABMIKEHHS ULUTOILIA3Mbl B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BellecTB M NPeBpallleHUe JHEPIUH B KJIETKe

AccumMmiMg ¥ JAMCCUMWJISIUS — JBE CTOpPOHbI MeTabomu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIN U reTepoTpOoPHBIA. YdacTue KUCIOpoaa B OOMEHHBIX MPOIECCax.
DHepreTrueckoe obecrieueHue KieTku: mnpeBpaineHne ATO B 0OMEHHBIX MpolEeccax.
DepMEHTATUBHBIN XapaKTep peakiuid KIeTOYHOro wmetadbonu3Ma. @DEpMEeHTBhI, HX
CTpoeHHe, cBoiicTBa M MexaHu3M jaeiictBua. Kodepmentsl. Otnuuns (epmMeHTOB OT



HEOPraHUYECKUX KaTaau3aTopoB. benku-akTuBaTopsl U OETKU-UHTHOUTOPHL. 3aBUCUMOCTh
CKOPOCTU (DEpMEHTATUBHBIX PEAKIUI OT Pa3IuYHbIX (PAaKTOPOB.

[lepBUYHBIM CHHTE3 OpPraHUYECKUX BELIECTB B KieTke. DPOTOCUHTE3. AHOKCUSEHHbII
u oxcueenmvllti pomocunmes y 6axmepuu. Ceemocobuparowjue nueMenmsl U NUSMeHmbol
peaxkyuonnoz2o yeumpa. Ponb xyoporuiactoB B mpoiecce (oTtocuHTe3a. CBeroBas u
teMHOBas ¢a3el. Domoovixanue, Ci., Cs. u CAM-munvi homocunmesa. IIpoyKTUBHOCTH
¢dotocunTe3a. BausHue pasznuyHbIX (HAaKTOPOB HA CKOpPOCTh (HOTOCHHTE3a. 3HAYEHUE
¢doTocuHTE3A.

XemocuHTte3. Pa3zHooOpa3ue OpraHn3MOB-XE€MOCHHTETHKOB: HUTPpUPHUIMPYOIINE
OakTepuu, Kenezo0aKTepuu, CepoOaKTEepuu, BOJOPOAHBIE OakTepuu. 3HAYCHUE
XEMOCHHTE3a.

AHaspoOHble opranu3mbl. Buabsl Opoxenus. IIpogykTel OpoxeHuss U HX
UCIIOJIb30BAaHUE  YEJIOBEKOM.  AHa’poOHbIE  MHUKPOOPIaHM3MbI  KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTEIN OOJIe3HEN.

AspoOHbIE OpraHu3Mbl. JTambl IHEpreTudeckoro oomena. [loaroToBuTEbHBIN ITA.
['nukonu3 — 6eCKUCIOPOIHOE PACILEIIIIEHUE TIIFOKO3bI.

buosorndueckoe OKHCIIEHHE, WM KJIETOYHOE JbIXaHWe. Poiib MHUTOXOHApPHWM B
nporeccax oOuonoruueckoro okucieHus. Luknmdyeckue peakuuu. OKHCIUTENBHOE
dbochopunupoBanue. Ouepeus memopannoco epadueHma npomonos. Cunmes ATD:
paboma npomonuou AT®-cunmaszel. TlpenmyniecTBa ad3poOHOro MyTH oOMEHa BEIECTB
nepen aHadpoOHbIM. D (PEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

JemoHcTpauumn

IMoprpetsi: Hx. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuupl u cxembl: «DOTOCUHTE3Y, «IHEpreTUUeCKul 0OMen», «brocunres 6enkay,
«CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopynoBaHue: CBETOBOM MUKPOCKOI, OOOpYyIOBaHHME JJisi IPUTOTOBJIEHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnas padora «/3ydyeHune KaTaTUTHUYECKOW aKTUBHOCTU (PEepMEHTOB (Ha
OpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopaTopnasi pa6ora «l3yueHue (epMEHTATUBHOIO pacHICIUICHUS MNEPOKCHIA
BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KJIETKAX).

JladbopaTopHasi padoTa «CpaBHeHHE MTPOIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOIECCOB OPOXKEHUS U IBIXAHUS.

Tema 7. HacsienctBenHass uHGopMalnus U peajin3anus eé B KJIeTKe

Peaknuu marpuyHoro cuHTe3a. IIpUHIMI KOMIIJIEMEHTApPHOCTH B  PEAKLMIX
MaTPUYHOTO CUHTe3a. Peanmusammsi HacimencTBeHHON wHpopManmu. ['eHeTHYecKuil Ko,
ero comcrBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. IIpuHuune!r tpanckpununu:
KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIIEIBHOCTD, aCUMMETPUUYHOCTh. Co3pesanue MampuyHbix
PHK & sykapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpancmsimust u e€ ostambl. Yuactue TtpaHcnopTHeix PHK B OmocunTese Oenka.



VYcnosus 6uocunTe3a Oenka. KoaupoBanue amuHokuciaor. Poinb pubocom B OuocuHTE3e
Oenka.

Cogpemennvie npedcmasneHuss o cmpoeHuu 2eHos. OpraHusalnusi T€HOMa Yy
MPOKApPUOT U 3YKApUOT. Perynsuus akTUBHOCTH T€HOB Y MPOKApUOT. | Mmore3a onepoHa
(®. Kakob, XK. Mano). Monexynaphvie mexanuzmol dIKCHpeccuu 2eHo8 y sykapuom. Ponb
Xpomamuna 6 pezyiayuu pabomsl 2eHog. Perynauns oOMEHHBIX NPOILECCOB B KIIETKE.
Kunerounslit romeocras.

Bupycoel — Hekiierounble (OpMBI KH3HM M oOjuraTHele mnapas3utbl. CTpoeHue
IPOCTHIX M CJIIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTepuodaros. JKusnennwviti yuxn JHK-
cooepocawux supycos, PHK-codepocawux eupycos, oOaxmepuogacos. Obpamuas
MPAHCKPUNYus, peeepmasa, unmezpasd.

Bupychsie 3a0osieBaHus YelioBeKa, XKUBOTHBIX, pacteHuit. CIINJ, COVID-19,
COIMAIbHBIE U MEUIIMHCKUE MPOOJIEMBI.

buoungopmamurka: unmeepayus u awmanuz oOoavwux maccusos («bigdatay)
CMPYKMYPHLIX Ouonocuyeckux oOauHvlx. Hanomexwonocuu 6 o6uonocuu u meouyure.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocodovl 00cmasKu 1eKapcms.

JdemMoHcTpanuu

[Toptpersr: H. K. Konsuos, /. 1. IBanoBckuid.

Tabmumer u  cxemsl: «buocuHTe3 Oenkay, «l'eHeTHUYecKuii Kom», «Bupyce»,
«bakrepuodarm.

IIpakTuyeckasi padora «Co3gaHue MOAEIU BUPYCA».

Tema 8. 7Ku3HeHHbI HUKJ KJICTKHU

Krnerounslii muki, ero nepuoasl U peryismnus. Matepdaza u mutos3. OcobeHHOCTH
npoleccoB, Tnporekaronmx B uHTepdaze. [loaroroBka KIETKM K  JICJICHUIO.
[IpecunteTndyeckuii  (MOCTMUTOTHUYECKUM), CHUHTETHYECKMM M  TTOCTCHHTETUYECKUU
(MpeMUTOTUYECKUM ) TEpUOIbI HHTEP(A3HI.

Marpnunbii  cunres JHK — permmmkanuma. Ilpuamuner  perumkanuu  JIHK:
KOMIUJIEMEHTAPHOCTh, MOJIYKOHCEPBATUBHBIN CHUHTE3, AHTUIIAPAIUICIBHOCTh. MexaHu3Mm
permukanuun  JIHK. Xpomocombl. Crtpoenue xpomocoM. Tenmomepsl U Telomepasa.
XPpOMOCOMHBII HA0Op KIETKM — KapuOTHM. JIWMIOWAHBIA W TarIOUIHBI HAOOpPHI
xpomocoM. ['omonoruunsie XpoMocoMbl. [10J10BbIE XpPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaauu MUTO3a U MPOUCXOASIINE B HUX MPoLiecChl. TUIIbI
murto3a. Kapuokunes u uurokunes. buonornueckoe 3HaueHUE MUTO3A.

Perynsauus MutoTHueckoro nukia kietku. [Ilporpammupyemas kieroyHas rudenpb —
arorTo3.

Knerounoe sanpo, xpomocombl, GyHKIIMOHANIbHAs TE€HOMHKA. Mexanuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u subeau kiemok. «Lugposas kiemka» —
ouounpopmamuveckue mooenu GyHKYUOHUPOBAHUSL KILEMKU.

JdeMoHCcTpanuu

Tabnuirel 1 cxeMbl: «KU3HEHHBIA UK KIETKW», «MuT03», «CTpOo€HHE XPOMOCOMY,
«Permkanus JTHK».



OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHKporpenaparsl: «MuTo3 B KIeTKax
KOPELIKA JTyKa».

JlaGopaTopHas padora «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENIAPATAX).

Jlaboparopuasi pabora «HabGmonenne MuTo3a B KJIETKaX KOHYHMKA KOPEIIKA JyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)».

Tema 9. Ctpoenne u QyHKIIMHA OPTraHU3MOB

buonornueckoe pazHooOpazue opraHu3mMoB. OIHOKJIETOYHBIE, KOJIOHUAIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOCHUA M KHU3HEACSITEIBHOCTH OJHOKJIETOYHBIX OPTaHHW3MOB.
baktepun, apxeu, OJHOKIECTOYHBbICE TpPHUOBI, OJHOKIECTOYHBIC BOJIOPOCIH, JApPYTHE
npotucThl. KoJIoHWanbHbIE OPraHU3MBL.

B3anmocBs3p 4acTeil MHOTOKJIETOYHOTO OpraHu3Mma. TKaHHW, OpraHbl M CHCTEMBI
opranoB. OpraHu3M Kak eauHoe 1enoe. ['omeocras.

Tkanu pactenuit. Tumbl pacTUTENBHBIX TKaHEW: 0Opa3oBaTelibHAs, MOKPOBHAS,
OpoBOJsIIAsl, OCHOBHasg, MexaHudeckas. (OcoOeHHOCTH CTpoeHus, GYHKIMA U
PAacCIOJIOKEHUS TKAHEN B OpraHax PacCTCHUMU.

TkaHW KUBOTHBIX M 4YENOBEKA. THUMbl >KUBOTHBIX TKAHEH: SHHUTEIUAJTIbHAS,
COCIMHUTENbHAS, MbIeYHas, HepBHas. (OcoOeHHOCTH CTpoeHus, (yHKIUH u
pPAacMoJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEepaTUBHBIE OpraHbl pacTeHUH. OpraHbl U CHUCTEMBI
OpPraHoOB XMBOTHBIX U YeJoBeKa. DYHKIIMU OPraHOB U CUCTEM OPTAHOB.

Omnopa Ttena opranusmoB. Kapkac pacrennil. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOUYHBIX >KMBOTHBIX. HapyHbli W BHyTpeHHHU ckeneT. CTpoeHHe U THUIIbI
COCMHEHUS KOCTEN.

JIBuKeHue OpraHu3MoB. JIBH)KEHHE OJHOKIJIETOYHBIX OpPraHu3MOB: aMEOOMIHOE,
KTYTUKOBOE, PECHUYHOE. J[BM)KEHME MHOTOKJIETOYHBIX PACTEHUI: TPOMU3MBI U HACTHUHU.
JIB>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKA: MblIllIeuHast cuctema. Peduexkc.
CkeneTHbIE MBIIIIIBI U UX padoTa.

[Iuranue opranusmoB. IlornoimeHne BOABI, YTIEKUCIOTO ra3a W MUHEpaIbHBIX
BEIIECTB pacTeHusiMU. [IuTaHwe >KUBOTHBIX. BHYTpPHUIIOJOCTHOE W BHYTPUKJIETOYHOE
nuiieBapenue. [lutanne mo3BOHOUHBIX KUBOTHBIX. OTAENBI MUILEBAPUTEIBHOIO TPAKTA.
[InmeBapurenbHble kenes3bl. [IunesaprurenbHas cucteMa 4enoBeKa.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue >KUBOTHBIX. Juddy3us razon
yepe3 MoBEepXHOCTh KieTku. KoxkHoe npixanue. JpixaTenbHasi moBepXHOCTh. JKabepHoe u
JNEroYHOE JbIXaHWe. J[pIXaHWe MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKAa. DBOJIOLHOHHOE
YCIIOKHEHUE CTPOCHUA JETKUX I[IO3BOHOYHBIX JKMBOTHBIX. JlpIXareibHas cCHCTEMA
yejaoBeKa. MeXaHu3M BEHTWIALMU JETKUX Yy MTHI M MJIEKONUTAKIUX. Perymsamus
nbixaHus. JlpixaTenbHble 00bEMBI.

TpaHCnopT BEIIECTB y OPTraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHui. Tpancnopt
BEILIECTB Yy JKUBOTHBIX. KpoBeHOCHas cucrema m e€ opranbel. KpoBeHocHas cucrema
MMO3BOHOYHBIX MBOTHBIX U uesioBeka. Cepjile, KpOBEHOCHbIE COCYIbl U KpoBb. Kpyru



KpOBOOOpAIlleHHs. DBOJIIOIMOHHBIE YCIIOKHEHUS CTPOEHUS KpPOBEHOCHOM CHCTEMBI
O3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsius.

Brinenenne y opranu3moB. Belaenenue y pacteHuil. BpiaeneHue y KUBOTHBIX.
CokpartutenbHple Bakyosnd. Opranbl BbiAesneHHs. DuibTpanus, CEKpenuss U oOpaTHOe
BCAaChIBAaHME KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeneHUs. CBs3b MOJOCTU Tela C
KPOBEHOCHOW W BBIJICTUTEIBbHON CHCTEMaMU. BbiieieHne y O3BOHOYHBIX JKMBOTHBIX U
yenoBeka. [louku. Ctpoenue u (QyHkimoHupoBaHue Heppona. OOpa3oBaHHE MOYH Yy
YEJI0BEKA.

3amura y OpraHu3MOB. 3aIUTa Y OJTHOKJIETOYHBIX OpraHu3MoB. CIiopsl OakTepuil u
OUCTBl MPOCTEUIIMX. 3allUTa y MHOTOKIETOYHbIX pacteHuil. Kyrtukymna. Cpenctsa
[IACCUBHOMN U XUMHYECKOU 3alUThl. DUTOHIIUILI.

3ammTa y MHOTOKIIETOYHBIX XWBOTHBIX. [IOKpPOBBI M HMX NPOM3BOJHBIE. 3aIlWTa
opranu3ma oT Oosie3Heir. MiMmyHHast cuctema uenoBeka. KieTouHslii W TyMOpanbHBIN
UMMYHUTET. BpoxaEHHBIN W TPHOOPETEHHBIM crenuduueckuii uMMmyHuTeT. Teopus
KJIOHAJIbHO-ceekTuBHOrO ummyHutera (II. Opmux, ®. M. bepner, C. Tonerasa).
BocnanutenbHple OTBETBI OPraHU3MOB. PoJib BpOXIAEHHOIO HMMMYHHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JI€BaHUM.

PazppaxxumocTes M perymsanus y Opranu3MoB. Pa3npaXuMoCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxumocTs 1 peryisinus y pacreHud. PocToBeie BeliecTsa u
UX 3HAYCHHE.

HepBHas cuctema u pedriexkTopHas peryisuus y >KMBOTHbIX. HepBHas cuctema u eé
OTJZIEJIbl. DBOJIFOIMOHHOE YCI0KHEHUE CTPOEHNSI HEPBHOM CHCTEMBI y )KMBOTHBIX. OTAENBI
TOJOBHOTO MO3ra [O3BOHOYHBIX JKMBOTHBIX. Peduexkc wu pednextopHas ayra.
be3ycnoBHbIE U yCIOBHBIE PEQIICKCHI.

['ymopanbHas perynsuusa U SHIOKPUHHAs CHUCTEMA KUBOTHBIX M 4esioBeKa. JKenessl
OHJOKPUHHOW CUCTEMBI U UX TOPMOHBI. JlericTBUEe TOpMOHOB. B3anMOCBsI3b HEPBHOU U
SHAOKPHHHOU cucTeM. I nnoranamo-runogusapHas cucreMa.

JdemoncTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubr u  cxembl: «OJHOKJIETOYHBIE  BOAOpOCHN», «MHOIOKIETOUHbIE
BoZopocan», «bakrepun», «lIpocreimme», «Opranbl IBETKOBBIX PAaCTeHHI», « CUCTEMBI
OpraHoB ITO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHne HaceKOMbIX», «TKaHu
pactenui», «KopHeBsie cucreMb», «CtpoeHue ctebns», «CTpoeHue IJHUCTOBOM
IJIACTUHKWY, « TkaHU KUBOTHBIX», «Ckener yenoBeka», «lluiieBapuTenbHas cUCTEMay,
«KpoBeHocHast cucrema», «/lpixatenbHas cucrtema», «HepBHas cucrema», «Koxkay,
«MpimeuHass  cucremay», «BblaenurenbHasg —cucTeMay, «OHJIOKPUHHAS — CHUCTEMAay,
«Ctpoenue wbimb», «MmMmynurer», «KumednononoctHeiey, «CxemMa MNHUTaHUS
pacteHui», «KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX MXUBOTHBIX», «CTpPOEHHE THIPBD»,
«Crtpoenue mianapun», « BHyTpeHHEe CTpOEHHE NO0KIEBOro 4epBs», «HepBHas cucrema
priO», «HepBHas cucrema nsarymkny», «HepBHas cuctema npecMbikatomuxcs», «HepBHas
cucrema ntuly, «HepBHas cucrema mnekonmraromux», «HepBHas cucrema denoBekay,



«Pedmexcy.

O6opynoBaHue:  CBETOBOM  MHKPOCKOI,  MHKpOIpenaparbl  OJHOKJIETOYHBIX
OpraHU3MOB, MUKPONPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJJIEKIIMM HACEKOMBIX,
UTJIOKOXKUX, KUBBIE SK3EMIUIIPbl KOMHATHBIX PACTEHHI, repOapuu pacTeHUl pa3HbIX
OTZEJIOB, BIJIAXHbIE TMpenapaTbl JKUBOTHBIX, CKEJIETbl IO3BOHOYHBIX, KOJUICKIUU
0eCrO3BOHOYHBIX JKUBOTHBIX, CKEJIET YelloBeKa, 000pyloBaHUE i JAEMOHCTpalluU
MOYBEHHOI'0 M BO3JYIIHOIO MUTAaHUSA PACTeHHUH, pacUIeIUIeHus] KpaxMajia v OelIKOB MOJ
neictBueM (EepMEHTOB, OOOpYAOBAHHE ISl JIEMOHCTPAIMM OIBITOB IO H3MEPEHUIO
AKU3HEHHOU EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX JBUXKEHUNU, MOJEIN TOJIOBHOIO
MO3ra pa3InyHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHrue TKaHEH pacTCHUI».

JlabopaTopHas padora «/3yueHrne TKaHEN KUBOTHBIX).

JlaGopaTopHas padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHUS».

Tema 10. PazMHOkeHUE M Pa3BUTHE OPraHU3MOB

@DopMBbI pa3sMHOKEHHSI OPTAaHU3MOB: Oecrosioe (BKJIIOYasi BETETaTUBHOE) U MOJIOBOE.
Bunbr  OGecnioioro  pa3MHOXKEHHUS:  [OYKOBaHUE,  CHOPYJSIUS,  (parMeHTaius,
KJIOHUPOBAHHE.

[TonoBoe pazmuoxenue. [lonoBble KieTkH, WM ramersl. Meio3. Cragun Meiiosa.
[loBenenue xpomocoMm B Menose. KpoccuHropep. bHOJIOTMYECKHII CMBICT MeEWo3a U
MIOJIOBOTO Mpoliecca. Meio3 u ero MecTo B )KU3HEHHOM IIUKIIE OPIraHU3MOB.

[IpenzapoxneimieBoe paszsutue. ['ameToreHe3 y JKUBOTHBIX. IlomoBble JKene3bl.
OOpa3oBanue u pa3BUTHE IMOJOBBIX KieTOK. CrnepmaroreHe3 u oorene3. CTpoeHue
IOJIOBBIX KJIETOK.

OmionoTBOpeHHEe M SMOpUOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CrocoObl
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHuW3MOB (OHTOreHE3). DOMOPHOJIOTHS — HayKa o
pa3BUTUU OpPraHu3MoB. Mopgocenez — 00Ha u3 21A8HLIX NpobAEeM IMOPUOTOSUU.
Konyenyusa mopgozenos u moodenu mopgozenesa. Ctanun 3MOprUOTeHe3a KUBOTHBIX (HA
npumepe Jarymku).  JpoGnenuwe. Tumbl  npobnenus. JemepmunuposarnHoe —u
HedepMuHuposarnHoe opooaenue. bnacmyna, munet 6aacmyn. OCoOOEHHOCTH APOOJICHUS
MJIEKOMUTAIOIMX. 3apObIIIEBbIE JIUCTKU (TacTpyJsilus). 3aKiajKa OpraHoB U TKaHEU U3
3apOABILIEBBIX JIMCTKOB. B3anMMHOE BIMSHUE YacTeil pa3BUBAIOIIETOCS 3apojbllia
(oMOpHOHaNbHAST WHIYKIMA). 3akiajka IJlaHAa CTPOCHUS >KMBOTHOTO KaK pe3yJbTaT
UEPAPXUYECKUX B3aMMOJCHCTBUNA TEeHOB. BrnusHue Ha 5>MOpHOHAIBHOE pa3BUTHE
pa3nuYHbIX (PAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButne xuBOoTHBIX. [locTamOpuonanbublil iepuo. Ilpsmoe u Henpsamoe
pa3Butue. PazButue ¢ Meramopo3oM y OECHO3BOHOYHBIX M TO3BOHOUYHBIX KUBOTHBIX.
buonornyeckoe 3HauyeHUE MPSAMOTO M HENPSIMOrO pas3BUTHUS, UX PaCHpPOCTPAHEHUE B
npupojsie. Tumbsl pocTa KUBOTHBIX. DAKTOPBI PEryJSIUU POCTA KUBOTHBIX M YEJIOBEKA.
Craguu nocTaMOpHOHAIIBHOIO Pa3BUTHS Y KUMBOTHBIX U YesioBeka. [leprnoabl oHTOreHe3a
yesoBeka. CTapeHue U CMEpPTh KaK OMOJIOTMYECKHE MPOLIECCHI.



PasMuoxeHnue u pazButue pacteHuit. 'amerodput u cnopodur. Meiio3 B )XKU3HECHHOM
nukie pacteHuid. OOpa3oBaHHME CIOp B mpoliecce Meiosa. ['ameroreHes y pacTeHUH.
OIUI0IOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX OPraHM3MOB. [[BOMHOE OMIOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OOpa30BaHHE U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETyJISIMUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptpetst: C. I'. Haamun, X. [lInemas.

Tabmuiet u  cxembl: «BerertaTuBHOe  pa3MHOXeHUE», «Tumbl  0Oecroyioro
pasMHOXEHUsD»», «Pa3MHOXEHHME  XJIaMHAOMOHaAb», «Pa3MHOXEHHE  3BIVIEHBIY,
«Pa3MHOXeHUE THApB», «Meio3», «Xpomocombl», «l'ameTorenes», «CtpoeHue
AUIEKIIETKU U criepMaTo3ouaay, « OCHOBHBIE CTalud OHTOTreHe3a», «IIpsmoe u Henpsamoe
pa3BuTHE», «Pa3BUTHE MaWCKOTO XyKa», «Pa3Butue capaHum», «Pa3BUTHE JATYIIKW,
«JIBOMHOE OIJIOAOTBOPEHUE Y LIBETKOBBIX pacTeHUI», « CTPOEHUE CEMSH OJHOJOJBHBIX U
JIBYJOJIbHBIX PAaCTEHUN», «KU3HEHHBIA LMK MOPCKOW KamycCTbD», <«KU3HEHHBIN HUKII
Mxay, « KU3HEHHBI LIMKJI TATOPOTHUKAY, « KU3HEHHBIIN IIUKII COCHBD).

OOGopynoBaHue: CBETOBOM  MHKPOCKOI, MHKpoIpemnapaTbl  SHUIEKICTOK U
CIIEpMAaTO30UI0B, MOAENb «L UK pa3BUTHS JATYIIKI.

JlaGopaTtopuasi padora «lV3yueHHe CTpOEHHUSI TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpEnaparax».

IIpakTnueckass padora «BbIIBIEHHME TNPU3HAKOB  CXOJCTBA  3apOJBIIICH
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUIN.

Tema 11. I'eneTuka — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYHUBOCTH OPraHM3MOB

Wcropust cTaHOBICHUS U Pa3BUTUS TeHETHKHU Kak Hayku. Paboter I'. Mengens, I'. ne
®puza, T. Moprana. Posib oTeuecTBEHHBIX YU€HBIX B pa3BuTuu reHetuku. Padoter H. K.
Konsosa, H. . BaBunosa, A. H. benosepckoro, I'. /1. Kapneuenko, FO. A. ®ununueHko,
H. B. Tumodeesa-Pecosckoro.

OCHOBHbIE TEHETHYECKHE TMOHATHS U CUMBOJBI. ['OMOJOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, AIbTEPHATUBHBIC MPU3HAKHA, JOMUHAHTHBIA U PELECCUBHBIN NPU3HAK,
TOMO3UI0Ta, TE€TEPO3UTOoTa, YUCTas JIMHUS, THOpHUIBI, TeHOTHIN, (eHoturn. OCHOBHBIC
METO/Ibl TEHETUKHU: TUOPUIO0IOTMUECKUM, IIUTOIOTMYECKUM, MOJIEKYJIIPHO-T€HETUYECKUIA.

JdemoHcTpanumn

[Toptpetsi: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. U. BaBuinos, A.
H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®dununuenko, H. B. Tumodees-Pecorckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlaGopaTopHnasi padora «/Ipo3oduna kak 00bEKT TEHETUYECKUX UCCIICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBoiii 3akoH MeHnaenss — 3aK0oH eauHO00pa3us
rubpuaoB nepBoro nokosienus. [IpaBuno momuHupoBanus. Bropoil 3akonH Menpens —
3aKOH  paclleryieHusT Tpu3HakoB. lluTosiormyeckre  OCHOBBI ~ MOHOTHOPHIHOIO
CKpelMBaHus. [ umore3a 4ucTOThl ramer.



AHanmuzupymooniee ckpemyBaHue. [IpoMexXyTOUYHBI  XapakTep HacleIOBaHMUS.
Pacuieruienne npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

JHuruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBUCHMOIO
HacJeI0BaHMs NpU3HAKOB. [{uToI0OrMuYecKkue OCHOBBI AUTHOPUIHOIO CKPEIUBAHHS.

CuemienHoe HacnenoBanue mnpusHakoB. PaGotrer T. Moprana. CrerieHHoe
HACJIEIOBAaHUE TIE€HOB, HApyUIECHHWE CUCIUICHUS MEXAY IeHaMHh. XPOMOCOMHAasl TEOpUs
HACJIECTBEHHOCTH.

I'enetnka mnosma. XpOMOCOMHBIM MEXAHU3M OIPEACIECHUS IONA. AYTOCOMBI H
IIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHBIN U T€TEPOraMETHBIN MOJI. [ eHeTnuecKast CTpyKTypa
IIOJIOBBIX XpOMOcoM. HaciieroBanye npu3HaKkoB, CLEIIICHHBIX C TIOJIOM.

I'enorun kak nenoctHas cucreMa. [lnenorponus — MHOKECTBEHHOE JIEMCTBUE T'€HA.
MHOXk€eCTBEHHBIN AJJICIIU3M. Bzaumopericteue HEaJUIEJIbHBIX TE€HOB.
Komnnemenrtaprnocts. Onucras. [lonumepuns.

['eHeTyeckuil KOHTPOJIb PA3BUTHSA PACTEHUM, JKMUBOTHBIX W YEJIOBEKA, a TaKkKe
(U3HOJOTUYECKUX TPOIECCOB, MOBEACHUS M KOTHUTHBHBIX (GYyHKUUNA. [eHeTmyeckue
MEXaHU3Mbl CHMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35MH — MMapa3UT» U «XO35MH
— MuKpoOuoM». ['eHeTMueckue acmeKTbl KOHTPOJII W M3MEHEHMsS HACIEICTBEHHOMN
uH(pOpPMalLMU B TOKOJIEHUSIX KJIETOK U OPTaHU3MOB.

JdemoncTpanuu

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

Tabmuubr u cxembl: «llepBblii U BTOpoM 3akoHbl Menaens», «TpeTuil 3akoH
Mengens», «AHaIM3WpyOLIEe  CKpelmmMBaHue», «HemosmHoe  HOMUHHpPOBaHUEY,
«CrerieHHOE HaCJIe0BaHKUE MPU3HAKOB y Npo30duibl», «I'eHetuka mona», «Kapuorum
yenoBekay, «Kapwotun apozoduney, «Kapuotunm nTuipy, «MHOXECTBEHHBIH
ajuienu3m», « B3auMo1ecTBUE TEHOBY.

OGopynoBaHue: MOJAENIb MJis JEMOHCTpPAllMM 3aKOHOB €AMHOOOpa3usi THOPUJIOB
IIEPBOr0 ITOKOJICHWS M PACIICIUICHMs IPU3HAKOB, MOJENb Uil JIEMOHCTPALMM 3aKOHA
HE3aBHCHMOI'0 HACIEIOBAaHMUS NPU3HAKOB, MOJEIb Ui JAEMOHCTPALUU CLEIUIEHHOTO
HACJIeI0BaHUs PU3HAKOB, CBETOBOM MUKPOCKOM, MUKpoIripenapart: «pozoduiay.

IIpakTuyeckas padora «/3yyeHue pe3yabTaToOB MOHOTUOPUAHOTO CKPEIIUBAHUS Y
JPO30(UITBI.

IIpakTuyeckas padora «/3yueHue pe3ysabTaTOB NUTMOPHUIHOIO CKPEIIMBAHUS Y
TIpO30(hHITBI.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumogeiicTBue renotuna u cpesl npu GopMupoBaHuu Gpenoruna. Mi3aMeHunBoCTh
pu3HaKkoB. KadecTBEHHbIE M KOJWYECTBEHHBbIE MpPU3HAKU. Buasl H3MEHYMBOCTH:
HEHACJICICTBEHHAs U HACJICICTBEHHAS.

MoaudukanmonHas  U3MEHYHUBOCTb. Ponp cpeasl B dbopmupoBaHUU
MOIU(PUKAIUOHHON M3MeHYnBOCTH. Hopma peakuuu npusHaka. Bapuanuonuwlil psg u
BapuainronHas kpunas (B. Moranncen). CBolicTBa MOAM(UKAITMOHHON U3MEHYUBOCTH.

I'enoTunuyeckass n3MeHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKOM U3MEHYMBOCTU. Bubl



TeHOTUITMYECKONW U3MEHYMBOCTH: KOMOMHATUBHAS, MyTaI[MOHHAS.

KomOunaTtuBHass u3MeHYMBOCTb. Meio3 U TMOJIOBOM TMpOIlECC — OCHOBa
KOMOMHATUBHOM HW3MEHYUBOCTU. Poab KOMOMHATUBHOW HW3MEHYMBOCTH B CO3JaHUU
TF€HETUYECKOr0 pa3HOOOpa3us B Mpeesiax OJHOT0 BUA.

MyTanmoHHass U3MEHYMBOCTh. BUIbI MyTaluii: r€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE M MHIYLUHUPOBAHHBIE MyTalluu. SAepHbIE U TUTOIIA3MaTUYECKUE MYyTalUU.
ComaTtuueckue W MoJioBble MyTanuu. [I[puurHbl BOBHUKHOBEHUSI MyTaluid. MyTareHsl u
WX BIASHAE€ HA OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Tpolecca. 3aKOH
TOMOJIOTMYECKHUX PSAOB B HacieAacTBeHHOW nu3MeHunBocTH (H.W. BaBunos). Buesnepnas
VU3MEHUYHMBOCTb U HACIICICTBEHHOCT.

Onueenemura u INUSEHOMUKA, POTb INULEHEMUUEeCKUX PaKmopos 68 HACIe008aHUU U
UBMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanumn

[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. Bapuios.

Tabnuubr u cxembl: «Buasl usmeHunBocTH», «MoaudukauoHHas U3MEHYUBOCTHY,
«KoMOvHaTHBHAsT M3MEHYMBOCTH», «Meno3y, «OmiogorBopeHuey, «leHernueckue
3a00J1eBaHUs YEIOBEKA», « BUABI MyTallnii».

OOGopynoBaHue: *KUBbIe U TepOAPHBIEC IK3EMIUISIPhl KOMHATHBIX PACTEHUH, PUCYHKH
(poTorpadun) )KUBOTHBIX C PA3TUIHBIMUA BUJIAMU U3MEHYUBOCTH.

JlaGopaTopnasi pabora «VccnemoBanue 3aKOHOMEPHOCTEH MOIAU(PUKAITMOHHOMN
M3MEHYMBOCTHU. [I0CTpOEHNE BapHallMOHHOIO PAIa U BAPUALIMOHHON KPUBOMY.

IIpakTnyeckas padora «MyTtaunuu y 1po30(uisl (Ha TOTOBBIX MUKpPOIIpENaparax).

Tema 14. I'eHeTnKa Yen0BeKa

Kapuorun yenoseka. MexayHapoasas mporpaMmma UCClIeI0BaHUsI TEHOMA YEJI0BEKa.
Meroabpl  u3y4eHMs] ~ T€HETHKM  4YeJIOBEKAa:  TEeHEaJOTUYECKHM,  OJM3HELOBBIH,
IATOTCHETUYECKUW,  MOMYJSIHUOHHO-CTATUCTUYECKUH,  MOJIEKYJISIPHO-T€HETUYECKUM.
CoBpemeHnHoe ONpENIECIICHNE TrE€HOTHUIA! ITOJTHOTEHOMHOE CEKBEHUPOBAHMUE,
FEHOTUIIUPOBAHUE, B TOM 4uciae ¢ nomowmpbro [II[P-ananuza. HacneacrteenHsie
3a0oneBaHusi 4yenoBeka. ['eHHbIE W XpOMOCOMHBIE O0Je3HH denoBeka. bone3Hu ¢
HACJICICTBEHHON TMPEAPACTIONOKEHHOCThIO. 3HAYEHWE MEIMIIMHCKOW TE€HETUKH B
OpEeIOTBPAllCHUM W JICYCHUM TEeHETHMYEeCKMX 3a0oJieBaHMI 4esoBeka. Meauko-
T€HETUYECKOe KOHCYIbTUpOBaHue. CTBOJIOBbIE KIETKU. [IOHATHE «T€HETUYECKOTO TPy3ay.
DTHUYECKHE aCIeKThl MCCIENOBAaHUN B OOJACTH pEJaKTUPOBAHUS T€HOMa U CTBOJIOBBIX
KJIETOK.

I'enetnueckue GakTophl MOBBIIIIEHHON YyBCTBUTEILHOCTH YelIOBEKa K (puznueckomy

u XUMHUYECKOMY 3arps3HEHUIO OKpY>Karolen Cpebl. ['enernueckas
IPEAPACTIOIOAKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.
JdemoncTpanuu

Tabmunsr u  cxembl: «Kapuotun uenoBeka», «MeTolnbl H3Y4YEHHsS] TE€HETHKHU
qesloBeKay, «l'eHeTnueckue 3a001eBaHMsI YETOBEKAY.
IIpakTuyeckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOW.



Tema 15. Cenrekuusi OpraHu3MoB

JloMecTukanus 1 CeleKius. 3apoKICHUE CENEKIMU U JoMecTukanuu. Yuenune H. U.
BaBunoBa o lleHTpax MpOUCXOXAEHUS U MHOTr000pas3usi KyJbTYPHBIX pacTeHuidl. Pounb
CEJIEKIIMM B CO3JJaHUM COPTOB PACTEHUN U MOPOJ >KUBOTHBIX. CopT, MOpoja, IITaMM.
3aKOH TOMOJIOTHYECKHX PsJIOB B HacyeAcTBeHHON m3MeHuuBocT H. WM. BaBuioBa, ero
3HAYCHUE ISl CEJICKIIMOHHOM paOOThI.

Metoasl  cenekiMOHHOM  paboThl. MICKycCTBEHHBIM  OTOOp: MacCOBBIM U
WHJIUBUAYAJIbHBIA. DTanbl KOMOUHAIIMOHHON cenekuuu. McnbiTanue npou3BoAUTENeH MO
noToMcTBy. OTOOp MO TEHOTHITY C MOMOIIBIO OIEHKH (hEHOTHIAa TOTOMCTBA U OTOOP TIO
TEeHOTHUIly ¢ nomouipto ananusa /JHK.

NckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PagmanvoHHBIN H
XUMUYECKUH MyTareHe3 Kak HMCTOYHHMK MYTAlMi y KyJbTYPHBIX (OpPM OpPraHHU3MOB.
Hcnonp30BaHne T€HOMHOTO DPEIAKTUPOBAHHUS M METOAOB pekoMOmHaHTHBIX JIHK nmms
MOJIy4YE€HUSI HCXOHOTO MaTepuaia Jisl CEJICKIINH.

[Tonydenne mnonumonoB. BHyTpuBHaOBas TuOpumu3aius. biau3kopoiacTBEeHHOE
CKpellluBaHue, WiIM WHOpuAMHT. HepoACTBEHHOE CKpeIIMBaHUE, WM ayTOPUJIMHT.
I'etepo3uc m ero mnpuumsbl. Mcnonb3oBanue rerepo3uca B cenekuuu. OtTnanéHHas
rubpuauzanmsi. [Ipeogonenne Oecruioguss MEXKBHIOBBIX ruOpumoB. JlocTmkeHUs
CEJIEKIINU PACTEHUMN U KUBOTHBIX. « 3€1E€HASL PEBOIOYUSLY.

CoxpaHeHrne M HM3YYECHHE TEHETHUUYECKHX PECYpPCOB KYJIbTYPHBIX PACTCHUH U HX
JTUKUX POAMYEH [JIsi CO3JaHUS HOBBIX COPTOB W THOPHUIOB CEIHLCKOXO3SIMCTBEHHBIX
KyJIbTYp. M3yuenue, coxpamenue u  YNpasieHue  2eHEMUYECKUMU  pecypcamu
CeNbCKOXO3AUCBEHHBIX U NPOMBICTIOBbIX HCUBOMHBIX 8 YEAAX VIIYUUEHUS CYWeCmEyouux
U CO30aHUsl HOBbIX NOPOO, NUHUL U KPOCCO8, 8 MOM YUCIe C NPUMEHEHUEeM COBPEeMEHHbIX
Memo008 HAYHUHbBIX UCCAe008AHULL, NEePed0BblX UOel U NePCHEeKMUBHBIX MEXHON02ULL.

JdemMoHcTpanuu

IToptpersr: H. 1. BaBunos, 1. B. Muuypumn, I'. /. Kapneuenko, I1. I1. JIykssHeHko,
b. JI. Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuier 1 cxembl: «LIeHTpbl TPOUCXOXKIESHUSI W MHOrooOpasusi KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTMYECKUX PSIJOB B HACJIEACTBEHHOW W3MEHUYMBOCTHY,
«MeTtoapl cenekiuny, «OTaanéHHas rudpuauzanus», «MyTtareHes».

JlaboparopHasi pabGora «/I3ydyeHHe COPTOB KyJbTYPHBIX pPACTEHHH H TOPOA
JTIOMAaITHHUX >KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOJI0B CEJICKIIMU PACTCHUIN».

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

Jrckypcusi «OCHOBHBIE METOJBI U JTOCTHUKEHHS CEIEKIMA PACTCHUN U KMBOTHBIX
(Ha CeJeKIMOHHYIO CTaHINIO, TUIEMEHHYIO (pepMy, COPTOUCTBITATENbHBIA Yy4YacTOK, B
TEMIMYHOE XO035HCTBO, B JIA0OPATOPHIO arpOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. buorexHo0rust ¥ CHHTeTHYECKAas1 OMOJIOTUSA

OOBEeKTHI, UCTIOIb3YEeMbIe B OMOTEXHOJIOTHUHU, — KJIETOYHBIE U TKAHEBBIE KYJBTYPHI,
MUKpPOOPTAaHU3MBI, UX XapaKTEPHUCTHKA. TpaguiimoHHas OMOTEXHOJOTHS: XjeOonedeHue,



MOJyYEHUE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOJEIHE. MHKPOOMOJOTHYECKUI CUHTES.
OObeKThl MUKpPOOHMOJOTHYECKUX TeXxHoJorui. IlpousBoicTBO Oefika, aMUHOKHUCIOT U
BUTaMUHOB.

Co3laHre TEXHOJIOTMH M HWHCTPYMEHTOB LEJIECHANPABICHHOIO W3MEHEHHS U
KOHCTPYHPOBAHUSI T'€HOMOB C LEJIbI0 IOJYYEHHS OPraHU3MOB M UX KOMIIOHEHTOB,
COJIEpIKalNX HE BCTPEYAIOIIUECs B IPUPOI€ OMOCUHTETUUECKUE MTYTH.

Knerounas wnxkeHepus. MeTonpl KyJnbTypbl KJIETOK W TKAaHEM pacTeHUl W
#KUBOTHBIX. Kprobanku. CoMarnyeckas ruOpuau3anusi U COMaTHYECKUH 3MOPUOrEHE3.
Hcnonp30oBaHne TramioWIOB B CEIEKUUMU pPACTEHUU. [lonyuenue MOHOKIOHANbHBIX
anmumern. Hcnonvzoeanue MOHOKIOHANLHBIX U HOAUKIOHANbHBIX AHMUMEN 8 MeOuyuHe.
HcKkyccTBEHHOE  OIUIOAOTBOpEHUE. PEKOHCTpyKIMS — AMLIEKIETOK M KIOHUPOBAHME
KUBOTHBIX. MeToa TpaHCIUIAaHTAlUUMU SIep KIETOK. TexHonozuu  0300poeieHusl,
KYIbMUBUPOBAHUA U MUKDOKIOHATLHO20 PASMHONICEHUS CENIbCKOXO3AUCTNGEHHBIX KYAbIMYD.

XpoMOCOMHass W TIe€HHasg HWHXeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
koHcTpyupoBanue pexomouHanTHeix JHK. Cozdanue mpanceennvix opeanusmos.
JlocTH>KEeHUS U MEepPCHEeKTUBbI XPOMOCOMHOW M T€HHON HHXKEHEpPUHU. DKOJIOTMYECKUE U
ATUYECKUE POOIEMBbI TEHHOW UHKEHEPUU.

Menuuunckue OuorexHonoruu. Iloctrenomuas uudposas wenununa. [TLP-
JIarHocTuka. MeTaboJOMHBIN aHaINU3, TEHOLICHTPUUECKUM aHalu3 MpoTeoMa 4YeloBeKa
JUIsL OLICHKH COCTOSIHHSI €ro 3J10pOBbs. VCIOJIb30BaHME CTBOJIOBBIX KJIETOK. TaprerHas
Tepanus paka. 3D-OuoumkeHepuss i pa3paboTku  (pyHIAMEHTaIbHBIX OCHOB
MEIUIUHCKUX TEXHOJIOTMH, CO3JaHUsl KOMIUIEKCHBIX TKaHEH COYETaHHUEM TEXHOJIOTHM
TPEXMEPHOTO OMONIPUHTHHTA u ckaddonaunra TSt peleHus 3aaa4
NEPCOHATM3UPOBAHHON MEAUIIMHBI.

Co3znaHne BEKTOPHBIX BaKIUH C LEIbI0 00ecreueHns KOMOMHUPOBAHHOM 3alllUThl OT
Bo30Oyauteneii OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB (DYHKIIMOHUPOBAHUS
PHK-conepxalux BHpPYCOB, BBI3BIBAIOIIMX OCOOO OINAacHble 3a00JI€BaHUSl YEJIOBEKA U
KUBOTHBIX.

JdeMoHcTpanuu

Tabmuubr u  cxeMbl: «Vcnonap30BaHHE MHUKPOOPTAaHU3MOB B  IPOMBIIUICHHOM
pOU3BOACTBE, «KieTouHas nHxkeHepus», «['eHHass HHXXEHepus».

JlabopaTopnas padora «/3ydyeHne 00beKTOB OMOTEXHOIOTHID).

IpakTnueckas padora «llonyyeHre MOTOYHOKUCIBIX MPOAYKTOBY.

IKckypeusa  «buorexHomormss < —  BaxKHeHmas ~— IPOU3BOJMTENBHAs  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOICTBO)Y.

11 KUIACC

Tema 1. 3apo:xaeHue U pa3BUTHE IBOJIOIMOHHBIX MPeEACTABJIEHUI B 0M0JI0TMH
OpomtorimonHas teopust Y. Jlapsuna. IIpeAnochuUlKM BO3HMKHOBEHHUS JapBUHU3MA.
Kuszup 1 HayuyHas nesatenbHOCTh Y. JlapBrHA.



JIBrkymye cuiibl 3BOMIOIMU BuUIOoB 1o Y. [lapBuHy (BbICOKass WHTEHCHUBHOCTH
Pa3MHOXEHHUSI OPraHU3MOB, HACJIEJICTBEHHAs] M3MEHYMBOCTb, OOpHOa 3a CyIllIeCTBOBaHUE,
€CTECTBEHHBII U HCKYCCTBEHHBII 0TOOD).

Odopmierne cunteTnueckor Teopun dBomtonuu (CTD). HelitpanpHas Teopus
sBoitoiy. CoBpeMEHHasl 3BOJIIOLMOHHAST OMoJorusl. 3HaUeHHE 3BOJIOLMOHHON TEOpUU B
(bopMHUpPOBAHUY €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemoHcTpanuu

[Toptpersr: Apucrorens, K. JIunnein, XK. b. Jlamapk, 3. XK. Cenr-MUnep, XK. Kiossbe,
Y. Hapsun, C. C. UetBepukos, 1. U. lImansraysen, . Xonaeiin, /1. K. benses.

Tabmuubr u cxembl: «Cucrema skuBoil mpupozasl (mo K. Jlunnero)», «JlectHuna
KUBbIX cymectB (mo Jlamapky)», «MexanuzMm ¢GoOpMHpPOBaHUS TPHUCTIOCOONICHUN Yy
pacteHudl U kuBOTHbIX (Mo Jlamapky)», «Kapra-cxema mapmpyra myremectBus Y.
Hapsunay», «Haxonku Y. JlapBuna», «®@opmbl 60ps0ObI 3a cymecTtBoBaHue», «Ilopoab
ronybeit», «MHoOroobpasue KyIbTypHBIX ¢opM KamycTb», «llopoapl moMamrHuUX
KUBOTHBIX», «Cxema oOpa3zoBanus HOBbIX BujmoB (mo Y. JlapBuny)», «Cxema
COOTHOIICHMS JBIKYIIMX CHJI 3BOMIOIUNY, «OCHOBHBIE MOJIOXKEHUS CHUHTETUYECKOU
TEOPUHU SBOTIOLIUNY.

Tema 2. MUKPOIBOTIOLHSA U €€ Pe3yJIbTAThI

[TonynAuus Kak 3JIeMEHTapHas eAuHUIA dBOIOUUA. COBpEMEHHBIE METObI OLICHKU
TeHETUYECKOTr0 pa3HooOpa3usi U CTPYKTypbl mnomyisiui. W3menenue reHodoHaa
NOMYJISIUMKA  KaK 3JEMEHTapHOE DJBOJIIOIMOHHOE SIBJIEHUE. 3aKOH TI'€HETUYECKOro
paBHoBecus [x. Xapau, B. BaitnOepra.

DOnemeHTapHbIe (AKTOPBI (IBIDKYIIUE CHIIBI) SBOJIONHUHA. MyTallMOHHBIN TpOIIecC.
KomMOunHatvuBHast n”3MeHUYNMBOCTh. Jlpetid) reHoB — ciiydaiiHble HEeHaNpaBIeHHbIE H3MEHECHUS
4acTOT ajuienieil B nmomyisanusax. IPdekT ocHoBarensd. pgexm 6ymuliouHO20 20PAbIUKA.
CHudiceHue 2enemu4ecko2o pasnoobpasus: npudunsl u cieocmsusi. llpossnenue sghghexma
opetigha 2cenos 6 Oonvuwux u manvix nonyiayusx. Murparuu. M3omsmus TOMymsIiyan:
reorpadudeckas (IpoCTPaHCTBEHHAs ), OMoJIoTUYecKasi (pPEernpolyKTUBHAS).

EcTtecTBeHHbIl 0TOOp — HampaBistonui GpakTop 3BoioKUA. DOpPMBI €CTECTBEHHOTO
oTOOpa: NBIXKYUIMH, CTaOWIM3UPYIOUIUH, pa3pblBaOmMi (qu3pynTuBHBIN). [lonoBoi
0T00p. BO3HMKHOBEHHE U SBONIOLUS COL[UAIBHOTO MOBEICHUS )KUBOTHBIX.

[Iprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yJIbTaT MUKPO3BOIIOIUU. Bo3HUKHOBEHHE
OpUCTIOCOONIEHUH y  opraHu3MoB. Apomopdo3bl U  uauvoaaantauuu. I[Ipumepsl
IPUCTIOCOOJICHNI Y OpraHu3MoB: MOpQosoruyeckue, PU3noIornueckue, OMOXUMUYECKHE,
noBegeHuYeckue. OTHOCUTENBbHOCTh MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm UM CTpyKTypa. BupgooOpaszoBaHue Kak  pe3yJsbTar
MUKPOIBOJIIOIMHU. M30msmus — kimoueBoit (pakTop BumoobOpaszoBanwms. Iyt u cmocoOb
BUI000pa30BaHUS: aJJIONaTPUYECKOe (reorpaduueckoe), CUMITATPUYECKOE
(9KOJIOTUYECKOE), «MTHOBEHHOE» (MONMIUIONAN3alus, rudpuauzanus). nurenbHOCTh
ABOJIIOLIMOHHBIX MTPOLIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUIECKOTO Pa3HOOOpa3usl.



Ponb 9BOMIOLMOHHON OWONIOTMM B pa3pabOTKe HAYYHBIX METOJIOB COXpaHEHUs
6ropazHoo0Opasusi. MUKpPOIBOJIIOLMS U KOSBOJIIOLUS Napa3uTOB U UX X0351eB. MeXaHU3Mbl
dbopMupoBaHUs YCTOMYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanumn

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

Tabmuubl 1 cxembl: «MyTanmoHHasi U3MEHUYUBOCThY, «[lomynsannonHas CTpykTypa
BUJIa», «Cxema MposiBIICHUS 3aKoHa Xapau—BaitHOepray, «IBuxyIlue Cribl SBOJIIOIUAN,
«IKojoruyeckas U30JALHs HOIMyJISIUN ceBaHCKOU Qopenmn», «I'eorpaduueckas n3onsuus
JUCTBEHHUIIBI CHOUPCKOM ¥ JIMCTBEHHUIBI Jaypckoi», «[lomynsiuoHHBIE BOJIHBI
YHUCJIEHHOCTU XULTHUKOB U XKepTB», «Cxema JeicTBUs ecTeCTBEHHOro oT0opay, «Dopmbl
00prOBI 3a cyllecTBOBaHME», «MHAycTpuanbHbIA MenaHu3M», «KuBbIE HCKOMAeMBbIE,
«ITokpoBUTENBCTBEHHAS] ~ OKpacka  KUBOTHBIX»,  «lIpemympexnaromas  okpacka
AKUBOTHBIX», «Du3nosornueckue agantanun», «lIpucnocoO0neHHOCTh OPraHu3MoOB U €€
OTHOCUTENBHOCTHY», «Kputepun Buna», «Bunbl-aBoitHukm», «CTpykKTypa BuAa B
npupozae», «Crnocobsl BuAo0OpazoBaHus», «leorpaduyeckoe BUA000pa3oBaHHE TPEX
BUJIOB JIaHABIIIEH», «IKOJIOrMYECKOe BUI000pa3oBaHME BUAOB CHUHUID, «llomumionast
pacteHui», «KamycTHo-peneuHblii rTHOpuI.

Ob6opynoBanue: repObapuu pacTeHHH, KOJUIEKIIMH HACEKOMBIX, Uy4ela MTUIl U 3Bepeit
C MpUMEpPaMU PA3JIMYHBIX MPUCHOCOOJIEHUH, Yydesla NTHUIl U 3BEpell pa3HbBIX BHUJOB,
repOapuu pacTeHui OIM3KUX BUIOB, 00PA30BABIIUXCS PA3IMYHBIMU CITIOCOOAMHU.

JlaGopaTopHnasi padora «BpIsiBlIeHHE H3MEHYHNBOCTH Y 0COO€H OJTHOTO BUIA.

JlaGopaTtopnass pabora «llpucnocoOneHuss OpraHu3MOB M HX OTHOCUTEIIbHAsS
1EJIeCO00Pa3ZHOCTDY.

JlabopaTtopnas pa6ora «CpaBHEHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPUION.

Tema 3. Makpo3BOJIIOLNS U €€ pe3yJibTAThI

Metoabl u3ydeHHs Makpo3BoJitoluu. [lameoHTomornyeckue MeTOAbl H3Y4YeHUs
sBomonnu. [lepexonupie Gopmbl 1 PUIIOTEHETHUECKUE PSAIBI OPTAHU3MOB.

buoreorpaduueckue Meroasl mzydeHus sBomonuu. CpaBHeHue (iopbl U ¢ayHb
MaTEepPUKOB U OCTpoBOB. buoreorpaduueckue obGmactu 3emnu. Buabl-sHaemMuku u
PEJHKTHI.

OMOpHOJIOTUYECKHME U CPaBHUTEIbHO-MOP(POJIIOTMYECKUE  METOJbl  U3Y4YEHUs
BONMIOLMU. ['eHeTHYecKrMe MEXaHU3Mbl JBOJIIOLMM  OHTOI€HE3a U IOSBIICHHUS
SBOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOrMYHBIE W AHAJIOTMYHBIE OpraHel. PynuMeHTapHBIE
opraHbl U aTaBU3Mbl. MOJIEKYJISIpHO-T€HETHYECKHE, OMOXUMUYECKUE U MaTEeMaTHYECKUe
METO/Ibl U3y4EHHMsI IBOJTIOUUU. ['oMonornunbie reHbl. COBpEMEHHBIE METObI TOCTPOEHUS
(PUIOTrE€HETUYECKUX IEPEBHEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIFOLUSI TEHOMOB.

OO6mme 3akoHOMEpPHOCTH (TpaBWiIa) HBOMIONUHU. [Ilpunyun cmeHvl QYHKYULL.
HeobOpatumocTs 3Bomtonmu. ApanTuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIUH.

JdemoHcTpanumn



[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. I'eKkeb.

Tabmuiet u  cxembl: «DUIOTCHETUYECKUM psAJl  JIOMIaan», «APXEONTEPUKCY,
«3Bepo3yObie smepb», «Creronedansy, «Punnoputs», «CeMeHHBIE NANOPOTHUKNY,
«buoreorpaduueckue 30Hb 3emin», «peiid KoHTHHEHTOBY, «Penuktby, «HauanbHbie
CTaauu SMOPHUOHAIILHOTO PAa3BUTHS TO3BOHOYHBIX JKHUBOTHBIX», «l['OMojornyHbie u
aHAJIOTUYHBIE OpraHbDy, «PyTuMeHThI», «ATaBU3MBI), « XpOMOCOMHBIE Ha0OpHI YeTOBEKa
U muMmnaHize», «[7aBHbIe HampaBieHUs OHBOJONUNY, «OOIMe 3aKOHOMEPHOCTH
3BOJIFOLIAW.

OO6opynoBaHue: KOJUIEKINH, TepOapru, MYJISDKA HCKOTIAEMBIX OCTATKOB OPTaHU3MOB,
MYJSDKM  TOMOJIOTMYHBIX, AQHAJOTMYHbIX, PYIUMEHTAPHBIX OPraHOB M AaTaBU3MOB,
KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HayuHnble TUIIOTE3bI MPOUCXOXKICHUS KU3HU Ha 3emie. AOHOTeHe3 U MaHCIEPMUS.
JloHaydHble TMPEACTABICHUS O 3apOXKACHUM KU3HM (KpeaunoHusM). [umnoresa
MOCTOSIHHOTO CaMO3apOXIEHUA XU3HU U €€ omnpoBepxkeHue onbitamu . Pemu, JL
Cnamnannanu, JI. [Tactepa. [IporcxoxaeHue xKu3HU U aCTPOOHUOIIOTHS.

OcHoBHBIE 3Tamnbl HeopraHuyecko sBomonuu. I[lnanerapHas (Teojloruyeckast)
ABONIOIMSA. XWUMHUYECKasi 3BOJIONMsI. AOWMOTEHHBIN CHHTE3 OPTraHWYECKUX BEIIECTB U3
Heopranudeckux. Onwir C. Munnepa u I'. FOpu. O6pa3oBanue moiuMepoB U3 MOHOMEPOB.
KoanepBarnas runoreza A. M. Onapuna, runote3a nepBuyHoro OynboHa J[k. XomnzaeitHa,
reHetuueckas runotesa I'. Mémnepa. Pubosumer (T. Yek) u runoreza «mupa PHK» V.
I'unbGepra. opmupoBaHre MEMOpPAH U BOBHUKHOBEHUE TPOTOKIICTKHU.

Uctopus 3emnu u meroasl €€ uizyueHwus. Vckomaemble OpPraHMYECKHE OCTATKH.
['eoxpononoruss u e€ wmeronbl. OTHOCUTENbHAsT M a0OCONIOTHAsT TEOXPOHOJIOTHS.
['eoxpoHosIOrnYecKas mKaja: 30Hbl, 3pPbl, IEPUOJIBI, STOXH.

Havanpapie stambl opranvyeckor sBOMIOLMHU. llosBIIEHME W 3BOMIOLUS TEPBBIX
KJIETOK. DBoJionusi Metabonm3Ma. Bo3HMKHOBEHHE TEPBBIX IKOCUCTEM. COBpEeMEHHBIC
MUKpPOOHBIC OMOTUIEHKM KakK aHaJor mepBbIXx Ha 3emiie cooOmiecTB. CTpOMaTONUTHI.
[TpokapHuOThI U 3YKapUOTHI.

[Ipoucxoxaenre »3yKapuoT (CUMOMOTEHE3). OBOJIIOIMOHHOE MPOUCXOXKICHUE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX
Pyl MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE ATarbl BOJIONNUH BRICIIUX pacTeHuil. OCHOBHBIE apoMOP(O3bI pACTEHUH.
Brixon pacrenuii Ha cymry. [losBieHuEe CIIOPOBBIX PACTEHHUI M 3aBOCBAHWUE MMM CYIIU.
Cemennbie pacTtenusi. [I[porcxoxk1eHre BETKOBBIX PACTEHHIA.

OCHOBHBIE ATaNbl FBOJIONH KUBOTHOTO MHUpa. OCHOBHBIE apOMOP(}O3bI KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — TOSBICHUE COBPEMEHHBIX THUIIOB. [lepBbie
XOpJIOBbIE€ JKMBOTHBIE. JKHW3Hb B BOAE. DBOIIOLMS IMO3BOHOYHBIX. [IpoucxoxaeHue
ampubuii u pentunuil. [IpoucxoxaeHue miekonuTaromux U NTull. [IpuHIKI KITFOUEBOTO
apomopdo3za. OcBoeHre 6€CI03BOHOYHBIMU U TTO3BOHOUYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie MO 3paM M NEpUOJAM: apXeil, MpoTepo30M, Manaeo30i,



Me3030H, KaifHo30M. OOmias XapakTepuCTHMKAa KJIMMaTa M TeOJIOTHYECKUX IPOIIECCOB.
[TosiBieHMEe M pacHBET XapaKTEPHBIX OPraHW3MOB. YTJieOOpa3oBaHHUE: €ro YCIOBUS U
BIIMSIHUE HA Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHSI — 3KOJOTMYECKHE KpHU3HCHl mpouutoro. Ilpuumuel u
CIEACTBUS MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA SKOJOTMYECKUM KPHU3HC, €ro
ocobenHoctH. [Ipobnema coxpaneHust 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHasg cucTeMa opraHudeckoro wmupa. IlpuHnunel kiaccudukanuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

JdemoHncTpanuu

[Toptpetsl: @. Peau, JI. Cnayutanuanu, JI. [Tactep, . . Meunukos, A. 1. OnapuH,
Jx. Xonnewn, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmuier u cxembl: «Cxema ombita ®@. Penu», «Cxema ombita JI. Ilactepa mo
M3YUYCHHUIO camMo3apokaeHusi xku3Hm», «Cxema omnbita C. Musepa, I'. IOpu», «3Irtamnbl
HEOPraHUYECKOW 3Boirounmn», «l'eoxpoHosornueckas mkaina», «HadanbHble 3Tansl
OpraHu4eckoil spofonumn», «Cxema oO0pa30BaHUS DSYKAPUOT IMYTEM CHUMOHOTEHE3a,
«Cucrema xuBod mipuponb», «CTpoeHHe BUpyca», «ApoMopdo3bl pacTEHUN,
«Punnoutey, « OMHOKJIETOUHBIE BOAOPOCIN», « MHOTOKIETOYHBIE BOJIOPOCIINY, «MXn»,
«ITanmopotHuKmy», «I'010CceMeHHbIE pacTeHus», «Opraibl IIBETKOBBIX pacTeHUi», «Cxema
pa3BUTHS  KHBOTHOTO  MHpa», «Apomopdo3bl  KUBOTHBIX»,  «[Ipocreiimuey,
«KHIIeYHOTIOIOCTHBIEY, «IInockue 4EpBU», «HneHucroHoruey, «PbIOBY,
«3emHOBOMIHBIEY, «lIpecMbikaronuecs», «lItunupy, «Miekonurarommey, «Pa3Butue
KU3HU B apXEUCKOU 3pe», «Pa3BuTHE )KU3HU B IPOTEPO3OUCKOM pey, «PazBuTue Ku3Hu B
Najie030MCKON 3pe», «Pa3zBuThe XU3HM B ME3030MCKOM 3pe», «Pa3zBuThe XHu3HU B
KaitHO30MCcKOM 3pey», « COBpEMEHHAasi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repbapuu pacTeHU pPa3IUYHBIX OTIEIOB, KOJUIEKIIMA HACEKOMBIX,
BJIAKHBIC TMpernapaTbl >XUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUICKIIMM HIJIOKOXKUX,
CKEJIEThl MO3BOHOYHBIX XMBOTHBIX, Uydesa NTHUIl U 3BEPEH, KOJJIEKIMHA OKAMEHEJIOCTEM,
IIOJIE3HBIX UCKOMAEMBIX, MYJIS)KA OPTaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryansnasa jgabdoparopHas padora «MoaenupoBanue onbiToB Muuiepa—tOpu
M0 U3YYECHHUIO aOWOTeHHOTO CHHTE3a OpPraHWYeCKUX COCJAMHEHUW B TEPBUYHOMU

atMocdepe».

JlaGopaTopnasi padora «/3ydyeHne U ONMCAaHHWE UCKOMAEMBIX OCTAaTKOB APEBHUX
OPTraHUu3MOB.

IIpakTnueckass padora «l3ydueHue OCOOCHHOCTEW CTPOEHUSI PACTCHHUM pPa3HBIX
OTJZIECJIOBY.

IIpakTnueckas padora «M3yueHne OCOOCHHOCTEM CTPOEHHS TTO3BOHOYHBIX
AKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AaHTPOIIOreHe3

Paznensl 1 3agaun aHTPONOIOTHH. METOIbI aHTPOIOJIOT U H.

CraHoBjieHUE TIPEACTABICHUM O TMPOUCXOXKICHUU 4elioBeKa. PenuruosHeie
BO33peHusi. COBpEMEHHbIE HAYyYHbIE TEOPUH.



CxoncTtBo 4enoBeka € JKUBOTHBIMU. (CHCTEMAaTHYECKOE TMOJOKEHUE YEIOBEKA.
CBugeTenbCcTBa CXOJCTBA Ye€JIOBEKA C JKUBOTHBIMH: CPaBHUTEIbHO-MOP(HOIOTUUYECKUE,
AMOpHUOIOTHYecKre, PU3NOIOr0-ONOXUMUYECKHE, moBeAeHYecKkre. OTINUUs YeT0BeKa OT
KUBOTHBIX. [IpSIMOXOXJEHHME M KOMIUIEKC CBSI3aHHBIX C HHUM MpHU3HAKOB. Pa3Butue
TOJIOBHOTI'O MO3ra U BTOPOU CUTHAJIBHOU CUCTEMBI.

JBuxymue cunbl  (pakTopbl) aHTPOIMOTeHe3a: OMOJOTUYECKHE, COLUAIbHBIC.
CooTHorieHne OMOJIOTHYECKUX U COLIMAIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHoBHBIE CcTaguu aHTpororeHe3a. PaHHue 4enoBekooOpa3Hbie O00E3bSIHBI
(MPOKOHCYJIBI) W paHHUE TOHTUIBI — OOIIME MPEIKH YEITOBEKOOOPAa3HBIX O00€3bSIH U
JTOJIed. ABCTPAJIONUTEKH — JBYHOTHE TMpEIKU JroAcil. UYUenoBek ymenbli, MepBbIe
V3TOTOBJICHUS OpyIWH Tpyaa. YenoBeK NpsMOXOISIIMA W TEPBBIM BBIXOJ JIIOACH 3a
npenensl Adpuku. YenoBek reinenbOeprckuii — oOWMKA TpeloK HeaHAEepTaaIbCKOro
YEJI0BEKA U YEJIOBEKA Pa3yMHOro. YelloBeK HeaHIEePTaIbCKUM KaK BUJ JIFOJEN XOJIOIHOIO
KInmara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JEHUCOBCKHUM YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneoreneTrka u najaeoreHoMHKa.

DBOJIIOIMS COBPEMEHHOT0 UesioBeKa. EcTecTBeHHbIN 0TOOp B MOMYJISIIIUSAX YEIOBEKA.
MyTanuoHsbld mpouecc U noaumopdusMm. llomynsiuvoHHble BOMHBI, Apeid TIeHOB,
Murpanus 1 «3QPEexT oCHOBATENs» B TIOMYJISAIUAIX COBPEMEHHOTO YETIOBEKA.

UYenoseueckue pacel. Ilomstue o pace. bonbmme pacel:  eBponeougHas
(eBpasmiickasi), aBCTpaJIO-HErpoMJIHas (PKBAaTOpHalibHAs), MOHTOJOMIHAs (a3MaTCKO-
aMepukaHckasi). BpeMs u myTH pacceleHHMs UelOBeKa IO IulaHeTe. EauHCTBO
yenoBeyeckux pac. HayuHas HecocTosiTeabHOCTh pacusMma. [Ipucnoco0iaeHHOCTh
YeJIOBEeKAa K Pa3HBbIM YCIOBHSIM OKpYyXKaromeh cpenbl. Biusane reorpaduyueckoi cpenbl u
npeiida reHoB Ha MOP(DOTOTHIO U (DU3HOJIOTHIO YEJIOBEKA.

MexauciuIuiMHapHble MeToIbl B (pu3myeckod (OMOJIOTMYECKON) aHTPOIMOJIOTHH.
OBOJIOLIMOHHASL AHTPOIOJIOTUS W MAJICOAHTPONOJIOTHUS YEJIOBECUECKUX MOIMYJIAUH.
buoconunanbHple HWCCAENOBaHUS NPUPOABI 4YeloBeka. lcciienoBaHWe KO3BOIIOLUU
OMOJIOTUYECKOTO U COITMAIIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toprpersr: Y. Hapsun, JI. Jluku, . 4. Porunckuii, M. M. I'epacumos.

Tabmuipl U cxembl: «MeTobl aHTPOMOJOTHNY, «I OJOBHON MO3r YEIOBEKaY,
«YenoBexkooOpa3Hbie 00e3bsiHB), «CKENeT YeNnoBeKa U CKeJleT MHUMIan3e», «PyaumMeHTs
U aTaBU3MbD», «J[BHKYIIHE CUJIbI aHTPOIIOT€HE3a», «IBOJIOIHUOHHOE IPEBO YEIOBEKAY,
«ABcTpanonutek», «YemoBek ymensli», «YemoBeK NpsIMOXOIAIIN», «JleHuCOBCKUI
yenoBek» «Heanaepranbipy, «KpoManboHLb, «IIpeakn yenoBeka», « ITanbl 3BOTIOLUN
4YEeJI0BEKay, «Packl uemoBekay.

O6opynoBanue: MYJSKH OKaMEHEJIOCTeH, MPEeJAMETOB MAaTepUaIbHON KYyJIBTYpPHI
NpEeNKOB dYeloBeKa, penponykiuu (dororpadun) kapTuH ¢ MHQPOJIOTHUECKUMH U
OMONIENCKUMU CIOKETaMH MTPOUCXOKICHUS YesloBeka, (pororpadun HaX0J0K UCKONAEMBbIX
OCTaTKOB YEJIOBEKA, CKEJIET YEJIO0BEKAa, MOJEIb Yeperna 4YeliOBEeKa M Yepera IIMMIIaH3E,
MO/IEJIb KUCTH YEJI0BEKA M KUCTH IIMMIIAH3€, MOJIEJIM TOpCca MPEAKOB YEIOBEKA.



JlabopaTtopnas pabora «/3ydyeHre OCOOCHHOCTEHW CTPOCHUSI CKeJeTa 4YellOBEeKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM).

IIpakTuyeckas padora «/3yyeHne dSKOJIOrMYECKUX aJalTallil YeIOBEKay.

Tema 6. Dxosorusi — Hayka O B3aHMOOTHOIIEHUSIX OPraHU3MOB U
HAIOPTaHM3MEHHBIX CHCTEM C OKPY:KaKLIeH cpeaou

3apoxkaeHrue W pa3BUTHE dKoyioruu B Tpyaax A. ['ymb6onsara, K. @. Pynse, H. A.
CesepuioBa, 3. I'ekkens, A. Tencnu, B. H. Cykauépa. Paznensl u 3agaun skosioruu. CBsizb
AKOJIOTUU C IPYTUMH HayKaMH.

Metons! skonorun. [loneBbie HaOMIOACHHS. DKCIEPUMEHTHI B 9KOJIOTHH: PUPOTHBIE
u jaboparopHble. MojenupoBaHue B DKOJOTHH. MOHUTOPHHI OKPY’KAIOIIEH CpeJIbl:
JIOKaJbHBIN, PETHOHAIBHBIN U TTI00QJIBHBIMN.

3HaYeHUE SKOJIOTMYECKUX 3HAHUM IS YEJIOBEKA. DKOJOTHYECKOE MHPOBO33PEHHUE
KaK OCHOBA CBSI3€M 4eJIOBEYECTBA C NPUPOA0H. POPMUPOBAHNE IKOJIOTUYECKON KYIbTYpPbI
Y 3KOJIOTMYECKOM TPaMOTHOCTH HACEJIEHUS.

JdeMoHCcTpanuu

[Toptpetsi: A. I'ymboasar, K. @. Pynse, H. A. CeBepuios, 3. I'ekkenb, A. Tencnu, B.
H. Cyxaués.

Tabmumer m cxembl: «Pa3gensr skomorum», «Mertoasl »kojiormm»y, «Cxema
MOHUTOPHUHTA OKPYKAOUIEN CPEIbD.

JlabopaTopHasi padora «3yueHne METOIOB SKOJIOTHYECKUX UCCIIEIOBAHUIY.

Tema 7. Opranusmsl 1 cpeaa 00MTAHUA

Okosornyeckre (HakToppl W 3aKOHOMEPHOCTHM HuX JedctBus. Knaccuduxanus
AKOJOTHYECKUX (HAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomoreHHeie. OOmme
3aKOHOMEPHOCTH JCUCTBUSL dKojormdeckux ¢aktopoB. IlpaBuno wmunumyma (K.
Mmnpenrens, FO. JIn6ux). TonepaHTHOCTb. DBpUOUOHTHBIE U CTEHOOMOHTHbBIE OPTraHU3MBbI.

AbGuotnueckue ¢akropsl. CBeT Kak sKojoruyeckuil (axrop. JleiicTBue pa3HBIX
YYaCTKOB COJHEYHOr'O0 CIIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKHE TPYIIbl PAacCTEHUd U
KUBOTHBIX 110 OTHOLIEHUIO K cBeTy. CUTHaIbHAs poJib cBeTa. DOTONEPHOAU3M.

Temneparypa kak sxosioruueckuit ¢akrop. JelicTBue TemMneparypbl Ha OpraHU3MBbI.
[TolikunoTepMHbBIE W TOMOMOTEPMHBIE OPTraHU3Mbl. ODBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBbl.

Bnaxnocte kak oakosmornueckuit  axtop. Ilpucmocobnenus pacTeHHil K
nojepxaHuo BojaHOro OanaHca. Kiaccuukanust pacTeHH 1O OTHOIIEHHIO K BOJIE.
[Ipucnoco6ieHus >KMBOTHBIX K U3BMEHEHHUIO BOJAHOTO PEXUMA.

Cpenpl  oOuTaHUs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/yIlHAas, [OYBEHHAas,
rIIyOMHHas MOATNOYBEHHAs, BHYTpUOPraHu3MeHHas. PU3NKO-XMMHYECKHE OCOOEHHOCTH
cpen obuTanust opranu3MoB. [lpucrnoco6nenrs opraHu3MoB K )KM3HHU B Pa3HBIX Cpeliax.

buonornueckue purmbl. BHemHne u BHyTpeHHUE pUTMbL. CyTOUHBIE U TOAUYHBIC
putMBI. [Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN KU3HU.

XKuznennsie Qopmbl opranuzMoB. [lonsatue o xuzHeHHoU (opme. KuzHeHHble
(opMBI pacTeHHMIA: 1EPEBHs, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHHE TPaBbl, OJTHOJICTHHE



TpaBbl. JKu3HeHHBbIE (HOPMBI KUBOTHBIX: THUJIPOOUOHTHI, TE€OOHMOHTHI, A3POOHOHTHI.
Oco0eHHOCTH CTPOEHHUS U 00pa3a KU3HU.

buotnueckue dakropsl. Buabl OHMOTHYECKHMX B3aMMOJACHCTBHUI: KOHKYPEHIIUS,
XHMIIHUYECTBO, cUMOMO3 u ero ¢opmbl. [lapasuTusm, Koomepanusi, MyTyajau3M,
KOMMEHCANU3M (KBapTUPAHTCTBO, HaxJeOHMYecTBO). Herpoduueckue B3auMoaeicTBuUs
(Tomueckue, popudeckue, padbpuueckue). 3HaUeHHE OUOTUYECKUX B3aMMOJICUCTBUN IS
CYILIECTBOBAHMS OPTaHU3MOB B cpejie 0OuTaHus. [[pUHIMT KOHKYPEHTHOT'O UCKITFOUEHHS.

JemoHcTpanumn

Tabmuubr w  cxembl: «Okonorudyeckue  (paxtopb», «CBETOBOW  CHEKTPY,
«IJKOJIOTUYECKHE TPYIIbl >KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TelIOKpOBHbIE
KUBOTHBIE»,  «XOJOJHOKPOBHBIE  KUBOTHBIE»,  «DuU3HOIOrHUECKHME  aJanTauuu
KUBOTHBIX», «Cpelbl oOUTaHUs OpraHu3MoBy, «buojgoruueckue puTMbIy, «KU3HEHHbIE
dbopMbI pacTeHu», «Kun3HeHHbIe bopmbl YKUBOTHBIX), «JKocucrema
HIMPOKOJIIUCTBEHHOIO  Jieca», «OJKOCUCTEMa XBOWHOro Jeca», «llenn mnuTaHusy,
«XwumnanuectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumomosy, «KommeHncamuzm.

O6opynoBanue: repdapuyd pacTeHUN M >KMBOTHBIX, NMPUCIOCOOJIEHHBIX K BIIMSIHUIO
pPa3IMUHBIX JKOJOTUUYECKUX (HAKTOPOB, TrepOapuu CBETOIIOOUBBIX, TEHEIIOOUBBIX H
TEHEBBIHOCIIUBBIX PACTCHHI, CBETONIOOWBBIC, TEHETIOOWBBIE W TEHEBBIHOCIHBBIC
KOMHATHBIE pPACTeHMs, TepOdapuu ¢ KOJUICKIIMH  TETUIOMIOOUBBIX, 3UMOCTOUKHX,
MOPO30yCTOMYUBBIX PACTEHUM, Yyuesa NTHUI] U 3Bepei, repOapuu paCTeHU, OTHOCSIIIUXCS
K Turpopurtam, kcepopuram, Me30(puTaM, KOMHATHBIE pACTEHHUS [JAHHBIX TPYIIII,
KOJUIEKIIMHU >KMBOTHBIX, OOMTAIOUIMX B Pa3HbIX cpefax, repOapuu U KOJUIEKIUU PACTEHHM
U JKMBOTHBIX, OOJIQAIONIUX YepTaMH TMPUCIIOCOOIEHHOCTH K CE30HHBIM H3MEHEHUSM
YCIIOBU XKU3HU, TepOaApPUH U KOJUICKIIUU PACTCHUM W KUBOTHBIX PA3IMYHBIX KU3HEHHBIX
dbopM,  KOJUIEKIMHM  KUBOTHBIX, YyYaCTBYIOIIMX B  Pa3IUYHBIX  OMOTHUYECKHX
B3aUMOJICUCTBUSAX.

JlaGopaTopnasi pa6ora «BbisBieHUE NPUCTOCOOIECHUN OPraHU3MOB K BIIMSHUIO
CBETa».

JlabopaTtopnas padora «BplsiBIeHHE NPUCITOCOOJICHUN OPraHW3MOB K BIIHUSHUIO
TEeMIIEpaTypbI».

JlaGopaTopnasi paboTa « AHATOMUYECKHE OCOOCHHOCTU PACTCHUI U3 Pa3HbIX MECT
oOUTaAHUSY.

Tema 8. Ikos10rvsi BUA0B ¥ MOMYJIAUI

DKOJIOTUYECKHE XapaKTEepUCTUKU Tnomyisuuu. llomynsiimus kak Ouosnoruveckas
cucrema. Ponap HEOAHOPOAHOCTH cpenbl, (uznueckux OapbepoB M 0OCOOEHHOCTEH
Ouosioruu BUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPhI MOMYJISIUN.
OcCHOBHbBIE TOKa3aTeIW MOMYJISIIIUU: YUCIEHHOCTb, IUIOTHOCTb, BO3pPACTHAsl U IOJIOBas
CTPYKTYpa, POKAAEMOCTh, TPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIUS.

Okosoruyeckass CTpykrypa mnomyiasuud. ONEHKa YUCIEHHOCTU —MOIYJISLHH.
JluHamyka TMOmyJAUMUM KU €€  peryjsiuus. DHOTHUYECKUM IOTEHIUAal IOIYJIALUY.
MopaenupoBanue JUHAMHUKKA monyiasiuud. KpuBble pocTa YUCIEHHOCTH MOMYJISIUU.



KpuBble BolkuBaHUs. Perysiius YiMCIeHHOCTH NOMYJISIIUNA: POJib PaKTOPOB, 3aBUCALIUX U
HE 3aBUCAIINX OT IUIOTHOCTU. DKOJOTUUECKUE CTpaTeruu BuioB (r- u K-ctparerun).

[Tonarue o0 sxosioruyeckoil Humie Bujga. Mecroobutanue. MHoroMepHask MOJIEIb
skojornueckon Humu  Jx.M. XarumHcona. Pa3mepbl  9KOJOTMYECKOM  HUIIW.
[ToTeHnManbHAs U peaTu30BaHHAS HUILIU.

Bun xak cucrema nonynsuuid. Apeanbl BUJOB. BUIIBI M UX KU3HEHHBIE CTPATETHH.
DKOJOTUYECKUE HKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJACHUSI W MUTpallui >KUBOTHBIX. buosiormyeckue WHBa3uu
YyKEpOJHBIX BUOB.

JdemoncTpanuu

[Toprper: dx. M. XaT4ynHCOH.

Tabmuiei W cxeMbl:  «DKOJOTUYECKHE  XapaKTEPUCTUKH  TOMYJISIIUN,
«IIpocTpaHCTBEHHAsI CTPYKTypa MNOMyJsiiuny», «Bo3pacTHble NUpaMUJIbl MOMYISIUANY,
«CKOpOCTh 3acelieHUs] TMOBEPXHOCTU 3€MJIM pPa3IMYHbBIMU OpraHuzMamu», «Mojenb
skojiorndeckor Humu Jx. M. XatunHcoHay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTophnasi padora «IIpucrnocobyieHus: ceMsiH paCTeHUHN K pacCEeICHUIOY.

Tema 9. Jkosn0orust coodmecTB. IKOJIOrHYecCKHEe CUCTEMBI.

CoobmiectBa opranu3moB. buoreHos u ero cTpykrypa. CBsizu MEXIy OpraHU3MaMu
B OHOIIEHO3E.

OxocucrteMa kak OTkpbiTas cucrema (A. [Ix. Tencnu). OyHKIMOHAIBHBIE OJOKH
OpraHu3MOB B DJKOCHUCTEME: NPOJYUEHTH, KOHCYMEHTBI, peAyleHThl. Tpoduueckue
ypoBHH. Tpodudeckue nmenu u cetu. Adnorudeckne OJ0Kku dKocucteM. [[0YBBI U WIIBI B
sKkocucTemMax. KpyroBopoT BEIECTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE TMOKa3aTeau 3KOocUCTeMbl. buomacca u mnpoaykuus. DKOJIOTHYECKHE
MUPaMU/JIbI YUCEN, OMOMACChl U SHEPTHUU.

Junamuxa  sxocucmem.  Kamacmpoguueckue  nepecmpoiiku.  @aykmyayuu.
HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI C€O00IIecCTB — cykueccuu. IlepBuuHbie u
BTOPUYHBIE CYKIECCUU W UX MPUYUHBL. AHTPOIOTEHHBbIE BO3JACHCTBUS Ha CYKIIECCHH.
KnumakcHoe cooOiectBo. buopasHooOpasue v nmoiaHoTa KpyroBopoTa BEUIECTB — OCHOBA
YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. IKOCUCTEMbL 03ED U peK. DKOCUCMEMbL MOPell U OKEaHO8.
Oxocucmemvl MyHOp, Jlecos, cmenei, nyCmbvitb.

AHTpPOIIOTEeHHBIE JKOCHCTEMBI. ATpOdKOCHCTEMAa. ATpoOleHO3. Pazmuuus Mexmy
AHTPOTIOTEHHBIMH U PUPOTHBIMU SKOCUCTEMaMHU.

VYpboskocucreMbl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. 'opoackas ¢iopa u
dayna. CunHaHTpommM3amus TOPOJCKOW ¢ayHbl. buonormdeckoe u X0354HWCTBEHHOE
3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJEHCTBUI OpPraHU3MOB B
IKocUcTeMax. Poib Kackaonoeo 3gpghekma u 6u006-30udpuramopos (Kiouesvix 8U00s) 8
@yHxyuonuposanuu skocucmem. llepeHOC HSHEPrUM M BELIECTB MEXAY CMEXKHBIMU



DKOCHUCTEMaMH. Y CTOMYHUBOCTH OpraHu3mMoB, HOHYJ'ISIHI/Iﬁ H DJOKOCHUCTCM B YCIOBHAX
CCTCCTBCHHBIX N aHTPOIIOICHHBIX BOBHGﬁCTBHﬁ.

Mexanuszmol  8030eticmeust 3a2p}23H€Hu1/7 PA3HbIX MUNOE HA Cy60p2aHu3MeHHOM,
OP2AHUSMEHRHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOJ0cUUECKOSO

HOPMUPOBAHUSL  AHMPONO2EHHO20  Go030elicmeus.  MeTonoJIorTusT ~ MOHHUTOPHUHIA
€CTECTBEHHBIX U aHTPOIIOI€HHBIX IKOCUCTEM.
JdemoHcTpanuu

[Toptpert: A. JIxx. Tencinn.

Tabmumpr u cxembl: «CTpykTypa OHOIIEHO3a», «DKOCHUCTEMA HIMPOKOIMCTBEHHOTO
aecay, «IKOCUCTEMA XBOWHOIO Jieca», «DyHKUHMOHAIbHBIE TIPYNIBbl OPraHU3MOB B
skocucreMe», «KpyroBopor BemiecTB B 3KocucteMey», «llemum nutanus (mactOumiHas,
JNETpUTHAS)», «ODKOJOTHYEeCKas NupamMuga 4Yucel», «IJKOJOorhyeckas mnupamuia
O6romacchl», «DKoIorndeckas nupamMua sHeprun», «O0pazoBanue 6onotay, «lleppuunas
cykueccus», «BoccraHoBneHue seca mocie  moxapa», «OKOCHCTEMa  03€pay,
«ArporieHo3», «KpyroBopor BemIECTB M MOTOK JHEPrUU B arpoieHoszey», «llpumepsi
ypOO3KOCUCTEM.

OGopynoBanue: repOapuM pacTeHUM, KOJJICKIIMM HACEKOMBIX, uydena NTUIl U
3Bepei, repbapuu KyJIbTYPHBIX M JAUKOPACTYIIUX PACTEHHM, akBapuyM KaK MOJEIb
SKOCHUCTEMBI.

IIpakTuyeckas padora «3ydyenue u onvucanue ypO03IKOCUCTEMBD.

JlaGopaTtopnasi paGora «l3yueHwe pazHOOOpa3usi MEJIKUX  IMOYBEHHBIX
YIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKypeust «IDKCKYpPCUs B THITUYHBIA OMOTEOI1IeH03 (B TyOpaBy, O€pe3HsK, CIbHUK,
Ha CYXOJIOJbHBIM UM TOMMEHHBIN JTyT, 03€PO, OOJIOTO).

JKckypeuss «OKCKypcUsi B arposkocucreMmy (Ha Tojie WIM B TEIUIMYHOE

XO03SUCTBO)».
Tema 10. buocdepa — riiodanbHas IKOCUCTEMA
buochepa — oOmennanerapHas o0ojo4uka 3eMiIM, TJ€ CYIIECTBYeT HIIH

CYIIIeCTBOBAJIA KU3Hb. Pa3BuTHeE mpencTaBiieHuii o Ouocdepe B Tpynax J. 3rocca. YueHue
B. U. Bepnanuckoro o 6uocdepe. Obnactu 6uochepsl u e€ coctaB. JKuBoe BelecTBO
ouocdepsl ¥ ero GyHKUIHUU.

3aKOHOMEPHOCTH CylecTBoBaHMs Ouochepsl. OcobeHHOCTH Ouochepsl Kak
ro0aibHOM dKocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTs
BELIECTB U OWOT€OXMMHUYECKHE LMKIbI (yriaepoja, a3oTa). PUTMUYHOCTH SIBICHUN B
ouocdepe.

3oHaneHOCTH Ouocdepsl. Ilonstue o Ounome. OCHOBHBIE OMOMBI CYyIIM: TYHAIPA,
XBOWHBIE Jieca, CMEUIaHHbIE U IIWPOKOJIMCTBEHHBIE Jeca, CTENH, CaBaHHBI, ITyCTBIHH,
TPONUYECKHE JIeCa, BBICOKOTOPhS. Kioumar, pacTUTENbHBIM M >KHBOTHBIA MHUP OHMOMOB
CYIIIH.

Crtpyktypa ¥ (QYHKIHS J>KUBBIX CHCTEM, OILIEHKAa WX PECYpPCHOTO MOTEHIMaNa |
o6nochepHbIX PyHKIIHA.



JdeMoHcTpanuu

[Toptpetsi: B. . Bepnanckuid, 3. 3rocc.

Tabmuiet u cxembl: «l'eochepsr 3emmu», «KpyroBopoT azora B HOPUPOIEH,
«Kpyrosopot yrnepona B mpupoae», «KpyroBopor kucimopoaa B npupoae», «Kpyrosopor
BOABl B mpupone», «OcHOBHbIE OuMOMBI cymmny», «Kinumarnueckue mosica 3eMiny,
«Tynapay», «Taiiray, «Cwmemannsii Jecy, «lllupokonucTBeHHbId Jec», «CrTemnby,
«CaBannay, «IlycTeiHa», « Tponuueckuii Jiecy.

O6opynoBanue: repOapun pacTEHUM pa3HbIX OMOMOB, KOJIJIEKIIUHU KUBOTHBIX.

Tema 11. HestoBek M OKpyxKa0OLIAs Cpeaa

DKOJIOTUYECKHE KPHU3UCHI M MX MpUYHHBL. Bo3neiicTBue udenmoBeka Ha Ouocdepy.
3arps3HEeHHE BO3AYIIHOW cpenbl. OxpaHa BO3ayxa. 3arpsa3HeHHe BOAHOU cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue mouBbl. OXxpaHa MOYBEHHBIX pecypcoB. M3meHenue
KJIUMATa.

AHTpPONIOTEHHOE BO3JICICTBUE HA PACTUTENbHBIA M KUBOTHBIM Mup. Oxpana
PaCTUTENIBHOTO W KUBOTHOTO mMupa. OCHOBHBIE HMPUHIUIIBI OXpaHbl npupoasl. KpacHsie
kHuru. Oco0o oxpansembie npupoanbie Tepputopun (OOIIT). boranuyeckue caapl u
300JIOTUYECKHUE MTAPKHU.

OCHOBHBIE MOPUHIUIIBI YCTOMYMBOTO Pa3BUTHUSI YEJIOBEUYECTBA U  HPUPOIBI.
PanonanpHO€ TPHUPOAOIONB30BAHUE M COXpaHEHUE OHOJIOTMYECKOro pa3zHooOpasus
3emuin. OOUIME 3aKOHOMEPHOCTH TJIO0ANBHBIX 3KOJIOTMYECKUX KpHu3ucoB. OcoOEHHOCTH
COBPEMEHHOT'0 KPHU3UCa U €r0 BEPOSATHBIE MOCIEACTBUS.

Pa3zBuTHe METONOB MOHUTOpPHMHIAa pPa3BUTHS OMACHBIX TEXHOT€HHBIX MPOLECCOB.
Cucmemmbie uccnedoganus nepexooa K pecypcocbepezarowjell U KOHKYPEHMOCHOCOOHOL
sHepeemuxe.  buonoeuuecxoe  pasnoobpazue u  oOuopecypcwvl.  Hayuonanvhuovie
ungopmayuonHvle cucmemsl, obecneuugaroujue 00OCMyn K UHQGOpmMayuu no coCcmosHuio
omoenbHblX 6U008 U dxocucmem. OCHOBbI dKOpeaburumayuu dKocucmem U cnocodbos
OopbOBI ¢ Ouonospedcoenuamu. PekoHCmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoncTpanuu

Tabmuubr M cxembl: «3arpsi3HeHHE arMmocepb», «3arpsisHEHHE TUapochepb,
«3arpsizHeHue TouBb», <«llapHukoBbIl 3hdexT», «Ocobo oxpaHsemble TPUPOAHBIC
TeppUTOPUN», «MOJIENN YIIPABISIEMOTr0 MUPAY.

O6opynoBanue: ¢oTorpaguu OXpaHSEMbIX pPACTEHWH W JKUBOTHBIX KpacHOU KHUTH
Poccutickon ®enepanuun, KpacHol KHUTH perroHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOI'MN HA YPOBHE CPEIHEI'O OBIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

®OI'OC COOQO ycranaBiauBaeT TpeOOBaHUS K PE3yJbTaTaM OCBOCHUSI 00YUYarOIIMMUCS
IporpaMMm  CpeaHero ooOmero o0pa3oBaHUS: JIMYHOCTHBIE, MeETalpeAMETHbIE U
MPEIMETHBIE.

B cTpykType JIMYHOCTHBIX pPE3yJbTaTOB OCBOCHUSI MPOrpaMMbl 1O OUOJOTUH
BBIJICJICHBI  CIIEAYIONIME COCTAaBISIONIME: OCO3HAHUWE OOYyYarolMMHUCS POCCHICKON
IPaKIAHCKOM HJEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTU U
CaMOONPEACIICHUIO, Haluyue Mmomusayuu K OOYUYEHHUIO OHWOJIOTHHU, YeleHanpasieHHoe
pazeumue BHYTPEHHUX YOEKIECHUM JIMYHOCTU HA OCHOBE KIIHOYEBBIX IIEHHOCTEH H
UCTOPUYECKUX  TPaAUIUKA  pa3BUTUS  OMOJIOTUYECKOTO 3HAHUS, 2O0MOBHOCHb U
cnocobHocmes O0YYArONINXCSl PYKOBOACTBOBATHCS B CBOEH JESATEIHHOCTH IIEHHOCTHO-
CMBICIIOBEIMU  YCTAHOBKAMH, TPUCYIIUMHU CHCTEME OHOJOTUYECKOTO OOpa30BaHUf,
Hanuyue NpasoCO3HAHUs SKOJIOTHYECKOW KYNbTYPBI, CHOCOOHOCMU cmasumb eI U
CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3YyJbTAaThl OCBOEHHUS MPOTPaMMbl MO OWUOJOTUM JOCTUTAIOTCS B
EAMHCTBE YU4E€OHOU W BOCITUTATEIHPHOU JESTEIHPHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUHCKUMH  COLUMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH
IIEHHOCTSMH, TIPUHATBIMM B OOIIECTBE TMpaBWIaMH M HOpPMaMHU TIOBEJCHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTO3HAHMS, CAMOBOCIIUTAHUS M CaMOPAa3BUTHS, Pa3BUTHS
BHYTPEHHEU MO3UIMU JUYHOCTH, MATPUOTHU3MA M YBOXKEHUS K 3aKOHY U IMPABOIMOPSIKY,
YeJIOBEKY TPyJa W CTapIlieMy MOKOJEHUI0, B3AMMHOTO YBaXKEHUsS, OEPEKHOTO OTHOIICHHUS
K KyJbTYpPHOMY HACJEIUI0 W TPaJUIMSIM MHOrOHAIMOHAJILHOrO Hapoja Pocculickoi
®denepaiyu, IPUPOIE U OKPYKAIOLIEH Cpeie.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUsI yueOHOro mnpeamera «buosorus» TOIKHBI
OTpaxxaTh ~ TOTOBHOCTh M  CIOCOOHOCTh  OOyYaOMIMXCA  PYKOBOICTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEH MO3UITUEH JTMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPUCHTAITUH,
MO3UTUBHBIX BHYTPEHHHX YyOEXICHHH, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM
pPOCCUHCKOTO OO0IIEeCTBA, PACHIMPEHUE >KU3HEHHOTO OMbITa U OIbITa JACSATEILHOCTH B
MPOLIECCE PEATU3ANMN OCHOBHBIX HAIPABICHUN BOCIUTATEIBHOW AEATEIBHOCTH, B TOM
YHUCJIE B YACTU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM TMO3UIUM OOydYarolerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB U OOSI3aHHOCTEH, YBAXKEHHE 3aKOHA U
MIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOM JEATEIBHOCTH TIPU CO3JaHUU Y4UeOHBIX
MIPOCKTOB, PEIICHUH YYEOHBIX M IMO3HABATEJbHBIX 3a7a4, BBITOTHEHUU OMOJIOTMYECKUX



AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TMO3UIIMIO IO OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYWTHIBaTh B CBOUX JICUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJIEH C pa3HbIMU yOEKIEHUSMH, KYJIbTYPHBIMH IIEHHOCTAMH U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJAHMYECTBY B MPOIECCE COBMECTHOTO BBIMOJHEHUS Y4EOHBIX,
MO3HABATEIbHBIX W HMCCIEIOBATEIbCKUX 33/1a4, YBAXKUTEIBHOTO OTHOLICHUS K MHEHHIO
OTIMIOHEHTOB TIPH O0CYKJIEHUH CIIOPHBIX BOTIPOCOB OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTh K TYMaHUTApPHOW U BOJIOHTEPCKOU JEATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUHCKOM TPaKIAHCKONW MJICHTUYHOCTH, NATPUOTU3MA,
YBaXXEHHSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH mepen PommHOM, ropaoctu 3a
CBOM Kpai, CcBOWO PoauHy, CBOM S3BIK W KYJbTYpYy, IMpPOLIJIOE M HACTOSLIEE
MHOT'OHAIIMOHAIBHOTO Hapoaa Poccuu;

LCHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIECAUI0O W TaMSITHUKAM TPUPO/IBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCHUUCKUX YUYEHBIX B CTAHOBJIEHHUE U Pa3BUTHE
OWoNorvy, MOHUMAaHUSl 3HAYEHWs OWOJIOTMM B TO3HAHWHM 3aKOHOB TPHUPOJABI, B KU3HU
YeJI0BeKa M COBPEMEHHOI'0 00I1IeCTBa;

unerHas yOeXJIEHHOCTh, TOTOBHOCTh K CIYKeHHMI0O © 3amure (OrTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OIIEHMBAaTh CUTYyallMIl0 U TPUHUMATh OCO3HAHHBIC PpEIICHUS,
OPUEHTHUPYSACh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HaHME JINYHOTO BKJIAJA B IOCTPOEHUE YCTOWIMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O TPUHATUS LEHHOCTEW CEMEMHON >KM3HM B COOTBETCTBUM C TPAAUIUIMU
HaponoB Poccuu;

4) 3cTeTH4€eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKJIIOYAs OCTETHUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPya, O0IIECTBEHHBIX OTHOLICHUH;

ITOHUMAHUE YMOLMOHAIIBHOTO BO3JAEUCTBUS JKUBOU IIPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKCHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE MTPOSIBIISITH
Ka4yeCcTBa TBOPYECKOMN JTUYHOCTH;

5) ¢u3nyeckoro BoOCNUTAHMSA, (POPMHUPOBAHUA KYJbTYPbl 310POBbA U
IMOLMOHAJIBLHOIO 0JIaronoay4Yns:

MOHUMAHHE M peaau3alusi 370pOoBOro M Oe3omacHOro oOpasza >XKHU3HU (30pPOBOE
MUTaHue, COOJIIOJICHHE TUTMEHWYECKUX TMPaBUJ W HOPM, COQIIAHCHPOBAHHBIN PEXKUM



3aHATUHI U OTJbIXA, peryisipHas pu3nyeckas akTUBHOCTb), O€pExKHOr0, OTBETCTBEHHOTO U
KOMITIETEHTHOTO OTHOIICHUSI K COOCTBEHHOMY (hM3UYECKOMY U TICUXUUYECKOMY 37I0POBbIO;

MOHUMAHHME IIEHHOCTU MPaBWI HHAUBUIYATBHOTO U KOJUJIEKTUBHOIO 0O€30MacHOIo
MOBEJICHUS B CUTYaLIUSIX, YTPOKAIOMINX 3J0POBbIO U KU3HU JIIOJEH;

OCO3HAHHWE TIOCIECACTBUI M HENPUATUS BPEAHBIX MPUBBIYEK (yrmoTpeOaeHus
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepPCTBa, TPYAO0JIIO0HE;

FOTOBHOCTb K AKTHUBHOW JIESITEJIBHOCTM TEXHOJOTMYECKOM W  COLHAIBHOMU
HAIPaBJICHHOCTHU, CHOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH M  CAMOCTOSITEIHHO
BBIIIOJIHATD TAKYyIO JEATEIbHOCTD;

UHTEpeC K pa3nuuHbiM cdepaMm MpodheCCHOHAIBHOM JEATeIbHOCTH, YMEHUE
COBEpIIIaTh OCO3HAHHBIN BBHIOOP Oymymiell mpodeccun W peanu30oBbIBATH COOCTBEHHBIC
KU3HEHHBIE TUIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA MPOTSKEHUU
BCEH JKU3HHU,

7) 3K0JI0THYECKOT0 BOCITUTAHMS:

AKOJIOTHYECKH IeTIeCO00pa3HOe OTHOIIECHUE K MPUPOJIC KaK MCTOYHHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIlIeCTBOBAHMS;

NOBBIIICHHE  YPOBHS  JKOJOTMYECKOW  KYJIBTYpbl:  NPUOOpETEHHE  OIbITa
MJIAHUPOBAHUS TIOCTYNKOB W OIEHKHM WX BO3MOXKHBIX TOCJIEICTBUN JUISl OKpY’Karouien
cpenbl;

OCO3HaHME TrI00aTFHOTO XapaKTepa SYKOJIOTHISCKUX MPOOJIeM U IMTyTEH UX PEIICHMUS;

CIIOCOOHOCTh HMCIOJIb30BaTh MPHOOpETaeMble MPU W3YYCHUU OMOJOTUM 3HAHUS U
YMEHUSl TMPU PEIICeHUU TPOoOJeM, CBSI3aHHBIX C PAlMOHAIBHBIM MPHUPOIONOIb30BAHUEM
(coOmro/ieHre MpaBuil MOBEACHUS B IPUPO/IE, HAITPABICHHBIX Ha COXPAHEHUE PABHOBECHS
B DKOCHCTEMaX, OXpaHy BHJIOB, SKOCUCTEM, OnoChepsl);

AKTUBHOE HEMPUATUE JCUCTBUN, IPUHOCIIINX BPEl OKPYKAIOIIECH IPUPOTHOMN Cpee,
yYMEHHE MPOTHO3UPOBATh HEeOJIaronpusTHHIE HKOJIOTHYECKHUE MOCJIEACTBUS
npeANpPUHUMAEMBIX JEHCTBUI U IPEAOTBpAIIATH UX;

HaJIU4YUe Pa3BUTOr0 IKOJIOTUUECKOTO MBIIUICHUS, YKOJIOTUYECKON KYJIbTYpHI, OMbITA
NEATENIbHOCTH SKOJIOTMYECKOW HAIpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
II03HABATEIbHOW, KOMMYHUKATUBHON Y COLMAIIBHOM MPAKTUKE, TOTOBHOCTH K YYacTHIO B
NPAKTUYECKOMN AEATEIbHOCTU SKOJOTHUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIBTYD,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUDE;

COBEpPUICHCTBOBAHUE SI3BIKOBOM W  UYHTATEIIbCKOM KYyJNbTYpbl Kak CpEACTBa
B3aUMOJICHCTBUS MEXKY JIFOJbMHU U MO3HAHUS MUDPA;

MMOHUMAaHUE CeU(PUKA OMOJIOTUN KaK HAYKH, OCO3HAHUs €€ poiu B (OPMHPOBAHUU



pPAlMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO TPENICTaBlIeHUus 00
OKpY’)XalollleM MHpPE KaK O €IUHCTBE NPHUPOJIbI, YelloBeKa M OOIIecTBa, B IO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEW M pelieHUuH TpoOJieM COXpPaHEHUS MPUPOTHOTO
paBHOBECHS,

yOeKIEHHOCTh B 3HAYUMOCTH OHWOJIOTMM IS COBPEMEHHOW IMBWJIM3AIUU:
oOecrieyeHUss HOBOTO YPOBHS Pa3BUTHUSI MEAUIMHBI, CO3JIaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pelIaTh PECYpCHBbIE MPOOJIEMbI pPa3BUTHUS YEJIOBEUECTBA,
MOMCKa MyTeH BBIX0/1a U3 I100AbHBIX IKOJIOTUUECKUX TPoOIeM U o0ecreueHus nepexoia
K YCTOWYMBOMY pa3BUTHIO, PAllMOHAILHOMY HCHOJIb30BAHUIO MPUPOAHBIX PECYPCOB U
(hOpMHUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHHM OMOJIOTMUECKMX 3HAHWM B IEJAX MOBBIIICHUS
o01Iel  KyJIbTYpbl, €CTECTBEHHO-Hay4YHON TI'paMOTHOCTH, KaK COCTaBHOW 4YacTu
(GYHKIIMOHATHHOU TPAMOTHOCTH O0yJarOIuXcs, (HOpMUPyeMoi Ipu U3y4eHUH OUOJIOTHH;

NOHUMAHHE CYLIHOCTU METOJO0B MO3HAHMUSI, UCIOJIb3yEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH MCIOJIb30BaTh MOJyd4aeMble 3HAHUS JUIsl aHaIW3a U OOBSICHEHHS SIBICHUN
OKPY’KaloIIero MUpa M MPOUCXOAIINX B HEM U3MEHEHUH, YMEHHE JieiaTh 000CHOBAHHbIC
3aKJIIOUYCHHUS] HAa OCHOBE HAy4YHbBIX (DAKTOB U MMEIOIIMXCS JAHHBIX C IEJbI0 MOJy4YeHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEILHO MCITOJIH30BAaTh OMOJIOTMUECKUE 3HAHMS JJIS PelIeHUs
po0JieM B pealbHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAHME IIEHHOCTHM HAyYHOM JESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO ACATEILHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAHUW TO OHOJOTUU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METANIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble  pe3yJbTaThl OCBOCHUSI ydeOHoro mipeamera «buonorus»
BKJIFOYAIOT:  3HA4yuMble i1 (HOPMUPOBAHMS  MHUPOBO33PEHHUS  OOyYarOUIUXCS
MEXIUCUUIUIMHAPHBIE  (MEXKIpEIMETHbIC) OOIlleHAYyYHbIE TOHSATHSA, OTpPaKAIOUIUE
[IEJIOCTHOCTh HAYYHOU KapTHHBI MUPA U CTICTIM(PUKY METOJ0B TIO3HAHUS, UCIIOJIb3yEMbIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUs, SABJICHHE, MIPOIIECC, CUCTEMa, HAyUHbIN (akT,
OPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIeIOoBaHUE, HaOII0/IEeHHE,
U3MEpPEHUe, OHKCIEPUMEHT W  JpYyrue); YHHUBEpCajbHble  ydeOHbIe  JEHUCTBUS

(mo3HaBaTeIbHbBIE, KOMMYHHKaTHBHBIC, PETYJIATUBHEIC), o0ecCITeYnBaOIIIKe
dopmupoBanre  (GYHKIMOHAJIBHOM T'PAMOTHOCTH M COIMAJIBHOW  KOMIICTCHIIUU
00yJaroIIMXCs; CIIOCOOHOCTH oOy4Jarommxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCAIbHbIE YUeOHbIE AeHCTBUS
B [IO3HABATEIIbHOM U COLUAIIHOW ITPAKTHUKE.
B pesynpraTe m3ydeHus OMOJOTMU Ha YPOBHE CpeIHEro oOmiero odpa3oBaHUS Y



oOyuatomierocsi OyayT chopmupoBaHbl IO3HABATENbHbIE YHHUBEpCAIbHBIE YUEOHbIE
NEHUCTBUSA, KOMMYHUKATHUBHBIE YHHMBEPCAJIbHbIE YydeOHble JACUCTBUS, PETYJSITUBHBIC
YHUBEpCaJIbHbIE yUeOHbIE 1€WCTBHS, COBMECTHAS I€ITEIbHOCTD.

MeranpeaMeTHbIE ~ PE3YJIbTATBl  OCBOCHHSI  MPOTPAMMBl  CPEIHEro  OOIIEro
o0pa30BaHMsl TOJKHBI OTPaXkKaTh:

OBiaseHue YHMBEPCAJIbHBIMH Y4eOHBIMH MTO3HABATEIbLHBIMH ACHCTBUAMMU:

1) 0a3oBble JIOrHYeCKHE TeHCTBUSA:

CaMOCTOATENbHO (OPMYJIHPOBATH U AKTYAJIM3UPOBATh NPOOJIEMY, pacCMaTpuUBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUM 3HAHMM NMPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIu3a,
CHUHTE3a, CPaBHEHUs, Kilaccu(puKauuy, 0000IIEeHus), pacCKpbIBaTh CMBICI OMOJIOIMUECKUX
HNOHATUN (BBLACIATh HMX XapaKTepHbIE NPHU3HAKH, YCTAHABIMBATh CBA3U C JIPYTUMU
MIOHSATUSIMU );

ONpPENENATh UEIN ACSITEIBHOCTH, 3a/1aBasi NapaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTbB PE3YJIbTAThI IEATEIBHOCTHU C MIOCTABJICHHBIMU LEISIMU;

UCII0JIb30BaTh OMOJOTUYECKUE MOHATHUS ISl 0ObsICHEHUS (DAaKTOB U SBJICHUM >KUBOMU
OPUPOABL;

CTPOUTH JIOTUYECKHUE PACCYKJEHUSA (MHIYKTUBHBIE, JEIyKTUBHBIEC, MO AHAJIOIHH),
BBISIBJISITh  3aKOHOMEPHOCTM W NPOTHUBOPEUYUS B  PAcCMaTPUBAEMBIX  SIBICHMSX,
(opMyIMpPOBATH BBIBOJIbI U 3AKIIFOUEHUS;

OPUMEHSTh CXEMHO-MOJIEIbHBIE CpPEJCTBA MJisi TPEJCTaBICHUS CYIIECTBEHHBIX
CBA3€H M OTHOIICHWI B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTAX, a TAKXKE MPOTUBOPEUUI
pPa3HOro po/ia, BBISIBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHKAX;

pa3palaThiBaTh IUIAaH pELIEHUS MpoOJieMbl C Y4YETOM aHajiu3a HUMEIOUIUXCS
MaTEpUAJIBHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJbTAaTOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUN AEATENbHOCTH;

KOOPAMHUPOBATh U BBHINOJHATH PadOTy B YCIOBUSAX pPeajbHOrO, BUPTYAIbHOIO U
KOMOMHHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPU PEUICHUH KM3HEHHBIX MPOOJIEM.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIQJIETh HABBIKAMHM Y4YEOHO-HCCIEAOBATEICKOM M MPOEKTHOM JEeATEIbHOCTH,
HaBbIKAaMH pa3pelieHus npobiieM, CloCOOHOCThIO M FOTOBHOCTBIO K CaMOCTOSTEIbHOMY
IIOMCKY METOJIOB PELICHUS IPAKTUYECKHUX 33Jay, NPUMEHEHHUIO pPa3jIW4HbIX METOJ0B
MO3HAHUS,

WCIIOJIb30BaTh Pa3IMYHbIE BUBI IEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpeTalny, NPeoOpa3oBaHUIO U NMPUMEHEHHIO B YYEOHBIX CUTyalUsX, B TOM YHCIIE
IpU CO3AaHUU YUYE€OHBIX U COLIMANIbHBIX TPOEKTOB;

(opMupoBaTh HAay4YHbIM THIl MBIIUICHUS, BIAJAETh HAYYHOM TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTHh U (HOPMYIHUPOBATh COOCTBEHHBIE 3a/1a4ll B 00pa30BATEIbHOMN IEATEIHLHOCTH



Y J)KU3HEHHBIX CUTYalUAX;

BBISIBJISITh MIPUYMHHO-CJIEJICTBEHHBIE CBSI3U U aKTYaJU3UPOBATh 3a/layy, BBIJBUTaTh
TUNO0TE3y €€ pelieHusl, HAXOAUTh apryMEHTHI JUIS JI0Ka3aTebCTBA CBOUX YTBEPKIACHU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILLICHHUS;

AHAIM3UPOBAaTh IIOJIYYEHHBIE B XOJI€ PELICHUs 3aJa4d pe3yJbTaTbl, KPUTUUYECKU
OLIEHHBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OIIEHUBATh IPUOOPETEHHBIN OMBIT;

OCYLIECTBJIATH LEJICHANPaBICHHBIA TOUCK IEPEHOCA CPEACTB U CIIOCOOOB IEUCTBUS B
npodeccruoHanbHYI0 CPEeny;

yMETb MEPEHOCUTh 3HAHUS B T[IO3HABATEIbHYIO U IPAKTHUYECKYIO0 o01acTu
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUEOHBIX MTPEAMETOB;

BBIJIBUTaTh HOBBIE WJIEU, MIPEJIaraTh OPUTHHAIbHBIE MMOAXObl U PEUICHUS, CTABUTh
npo0JIEMBI U 33]1a4H, T0IyCKAIOIINE aJIbTEPHATUBHBIEC PELLICHUS.

3) paboTa ¢ uHpopmManmeii:

OpUEHTHUPOBAThCS B PpA3JIMYHBIX HCTOYHMKAX UHGPopMaluu (TeKcTe ydeOHOro
nocoOusi, HAYYHO-TIONYJIAPHON JUTEpaType, OMOJIOTMYECKUX CIOBAPSAX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETE), aHaTU3UPOBaTh MH(GOPMALIUIO PA3TMUHBIX
BUIOB U (OpM TMpEACTaBICHUsS, KPUTUYECKH OLEHUBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTH;

(opMyIMpOBaTH 3aMPOChl U MPUMEHSTH Pa3IMYHbIE METOMBI MPHU MOUCKE U OTOOpE
Ounosiornyeckor nHpopmaIuu, He0OXOIMMOM JIJIs1 BHITIOTHEHUS YUEOHBIX 3a/1a4;

npuoodpeTaTh ONBIT  WCIOJNB30BaHHUS  HMHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUHA, COBEPIICHCTBOBATh KyJIbTYPY AaKTHBHOI'O MCIOJB30BAHMS PA3IMYHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMPATHh ONTUMAJIbHYIO (POPMY MPEACTABICHHUS OMOJOTHMYECKOU
uH(popMaiuu (cxemsl, TpaduKh, JUarpaMmbl, TAOIHUIIBI, PUCYHKH U IPYTOE);

UCTOJIb30BaTh HAYYHBIN SI3bIK B KAU€CTBE CPEICTBAa IpU padoTe ¢ OMOIOrHYecKOi
uHpopManuel: MPUMEHITh XHUMUYECKUE, (U3MUECKHEe M MaTeMaTU4YeCKUe 3HAKU U
CUMBOJIBI, (opMyJIbl, aOOpeBUaTypy, HOMEHKIATYPY, UCIOJIb30BaTh U MPeoOpa3OBhIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIQ/IETh HABBIKAMHU PACIO3HABAaHUS U 3alIUTHl HHPOpPMAIUH, HWH(OOPMALUOHHOU
0€30MacCHOCTH JIUYHOCTH.

OgiaeHne YHMBEPCAJbHBIMH KOMMYHHMKATUBHBIMH el CTBUSIMM:

1) oO1enme:

OCYLIECTBJISATh KOMMYHHKAIMM BO BCEX c(epax KU3HHU, aKTUBHO y4dacTBOBATh B
JMaNiore Wik JAUCKYCCHU IO CYIIECTBY 00CYyXJaeMoi TeMbl (YMEHHUE 3aJaBaTh BOMIPOCHI,
BBICKa3bIBaTh CYXJCHHUS OTHOCUTEJIBHO BBINOJHEHHs IpEJIaracMoil 3aJadd, y4YUTHIBATh
MHTEPECH] U COTIACOBAHHOCTD MO3ULUI IPYTUX YYaCTHUKOB AMATIOra WIN JUCKYCCHUN);

pacno3HaBaTh HeBepOaJIbHbIE CPEACTBA OOLIECHUS, TOHUMATh 3HAYEHUE COLIMATIbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHMS KOHQIMKTHBIX CHUTyalldd, yMETh CMST4aTh



KOH(MIIUKTHI U BECTU NIEPETOBOPHL;

BJIAJIETh PA3IMYHBIMH CIOCOOAMHU OOIIEHUS U B3aMMOJCHCTBUS, TOHUMATh
HAMEpPEHUs JPYTUX JIOJCH, MPOSIBISATh YBAaXXUTEIbHOE OTHOIIEHHWE K COOECEIHHKY U B
KOPPEKTHOI opme popMyTupoBaTh CBOH BO3PAKECHHUS,

Pa3BEPHYTO U JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHUS C MCIOJIB30BAHUEM SI3bIKOBBIX
CPEACTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MOHMMATh U WCIOJL30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIWBUAYAIbHOU paOOTHI
IpU penieHuH OMOJOTUYECKON TPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh TMPUMEHEHUS
TPYNIOBBIX (HOPM B3aMMOJICHCTBUSI PU PEIICHUH YICOHOMW 3a/1auu;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUI ¢ yUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEM Ka)KJI0TO WIeHa KOJIEKTHBA;

MPUHUMATH LEJIA COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JIEUCTBUA MO €€ NOCTUKEHUIO: COCTABJIATH IUIAH JCUCTBUM, PACHPENCISATh POIU C YUETOM
MHEHUH y4aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KA4eCTBO CBOEr0 BKJIaJa U KaXKJIOr0 yYacTHUKA KOMaHIbl B OOIIUIA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb  HOBBIE  IIPOEKThI, OLEHUBATh HWJEH C T[O3WLUU  HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISITh NMO3UTHUBHOE CTPATETMUYECKOE MOBEIAEHUE B PA3JIMYHBIX CHUTYAILUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBJ1ajIeHN e YHUBEPCAJIbHBIMHU PEryJITUBHBIMU AeCTBUSIMM:

1) camoopranusanmus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUWA [UJISl BBISIBJIICHUS MPOOJIEM U UX PEIICHHS B
KU3HEHHBIX U YUYEOHBIX CUTYaLIUSIX;

BBIOMpATh HA OCHOBE OMOJOTUYECKUX 3HAHUU IIEJICBBIE U CMBICIIOBBIE YCTAHOBKH B
CBOMX JEHUCTBUAX W MOCTYNKAaX IO OTHOLICHUIO K XHUBOM MPHUPOJIE, CBOEMY 3J0POBBIO U
310POBBIO OKPYKAOIIUX;

CaMOCTOSITEJIbHO ~ OCYUIECTBIIATh  IMTO3HABATEIbHYIO  AESATEIbHOCTh,  BBISBIATH
npoOJjieMbl, CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIC 3ajauyd B 00pa3oBaTEIbHOU
NESATEIbHOCTU U )KU3HEHHBIX CUTYaIUsAX;

CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEIICHUSI MPOOJEMBI C YUYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEITOYTCHUI;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
peleHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW JPYAMIIMH B PA3HBIX
00JacTsAX 3HaHUM, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIBTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:



NaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJaJCTh HABBIKAMHM I103HABATEIBHONW pPE(IIEKCUU KaK OCO3HAHHUS COBEpIIAEMBIX
JNEUCTBUM M MBICIATEIBHBIX IPOLIECCOB, UX PE3YJbTATOB M OCHOBAHWM, HCIIOJIb30BaTh
npuéMbl peIeKCUu s OLIEHKU CUTYallud, BEIOOpa BEPHOIO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEUICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U apPTYMEHTBI IPYTHUX IIPU aHAJIM3€E PE3yJIbTAaTOB ACATEIbHOCTH;

3) npuHsATHE ce0sl M APYIrUX:

OPUHUMATH ceOsl, MTOHMMAsi CBOM HEIOCTaTKH M TJOCTOMHCTBA;

[IPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO IPYTUX HA OLIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJOBEKa.

HPEAMETHBIE PE3YJIBTATDHI

[IpenMeTHbIe pe3ybTaThl OCBOCHUS COJepkKaHusi yueOHoro mpenmera «buomorusp»
Ha yrayOn€HHOM YpOBHE OPHEHTHUPOBAHBI Ha oOecrnedeHre NpodUILHOTO 00y4YeHUs
oOyuvaronuxcst Ouonoruv. OHM BKJIIOYAIOT: crienu@uueckue A OUOJIOTMM Hay4HbIe
3HAHMSI, YMEHUS U CIIOCOOBI ACMCTBUI 110 OCBOEHUIO, HHTEPIIPETALUU U TIPEOOPAZOBAHUIO
3HAHUW, BUJBl ACATEILHOCTA MO TMOJYYEHHUIO HOBBIX 3HAHUW M WX MPUMEHEHUIO B
pa3NUYHBIX Yy4YeOHBIX, a TaKKe B PEATbHbIX JKU3HEHHBIX cuTyarusx. lIpenMerHbie
pEe3yAbTaThl MPEACTABIICHBI IO TOJAM W3yUYCHHUS.

[IpeameTHbIe pe3ysbTaThl OCBOEHUSI yueOHoro npeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE€ W POJU OMOJOTHMH B CHUCTEME €CTECTBEHHBIX
HayK, B (DOpPMUPOBAHMM €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, B TMO3HAHWU 3aKOHOB
OpUpPOABl M PEHICHHH MpoOJeM palMOHAIBHOTO MPUPOJONOIb30BaHUS, O BKIIAJE
POCCHICKUX U 3apyO€kKHBIX YUEHBIX B pa3BUTUE OMOJIOTUY;

BJIAJICHHE CUCTEMOU OMOJOTUYECKUX 3HaHUU, KOTOpas BKJIFOYAET:
OCHOBOTIOJIararoume OUOJIOrMYecKre TEePMUHBI U TMOHATHUS (KHU3Hb, KJIETKa, OpraHU3M,
MEeTaboJu3M, TOMEOCTa3, CaMOPETyYJISIUs, CaMOBOCIPOM3BEICHHUE, HACJIEICTBEHHOCTb,
W3MEHYUBOCTb, POCT M pa3BUTHUE), Ouojornueckue Teopuu (KierouHas Tteopus 1.
[[IBanna, M. Ilneiinena, P. BupxoBa, XpoMOCOMHasi Te€OpUs HACJIEACTBEHHOCTH T.
Moprana), yuenus (H. W. BaBunoBa — o meHTpax MHOTrooOpa3usi U MPOUCXOXKICHUS
KyJbTYPHBIX pacTeHHil), 3akoHbl (e€AMHOOOpa3usi IOTOMKOB IEPBOIO IOKOJIEHUS,
paclIEIICHNs, YHCTOTBI TraMeT, HE3aBUCMMOro HaciegoBanusa 1. Mengens,
TOMOJIOTMYECKUX PAJIOB B HacyiecTBeHHON n3MeHunBoctd H. V. BaBuiora), mpuHIUIBI
(KOMILJIEMEHTapPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJaMU HAy4YHOTO TIO3HAHUS, UCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIEOBAHUSX KUBBIX OOBEKTOB (OMUCaHUE, U3MEPEHHE, HAOII0IeHHE,
AKCIIEPUMEHT);

YMEHUE BBIIEIATh CYIIECTBEHHbIE NPHU3HAKH: BHUPYCOB, KJIETOK IPOKAPUOT U



AYKapHOT, OJAHOKJIETOYHBIX W MHOTOKIJIETOYHBIX OpPraHU3MOB, B TOM 4YHCJIE OakTepuil,
rpuOOB, pPAaCTEHHWH, >KUBOTHBIX M 4YEJIOBEKAa, CTPOCHHUS OPraHOB U CHUCTEM OPraHOB
pacTeHM, KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEIACATCIIPHOCTH, MPOTEKAOIIUX B
OpraHu3Max pacTeHHM, >XKMBOTHBIX M 4YEJIOBEKa, OMOJOTMYECKHUX IMPOIECCOB: OOMEHa
BelIeCTB  (METabONMM3M), TpPEBpaIleHUs] JHEPruu, OpokKeHUs, aBTOTPOGHOrO U
reTepoTpoHOro THUMOB NHUTaHUS, (OTOCHHTE3a M XEMOCHMHTE3a, MMHTO3a, Meio3a,
raMmeTroreHesa, AMOpPHOTEHe3a, IOCTAIMOPUOHAIBHOTO  Pa3BUTHS,  Pa3MHOKEHUS,
WHJUBUAYAIIbHOTO pa3BUTUS oOpraHu3Ma (OHTOreHEe3a), B3aUMOJCHCTBUS T'€HOB,
reTeposuca, MCKyCCTBEHHOTO 0TOO0pa;

YMEHUE YCTAaHABIMBAaTh B3aMMOCBSI3U MEXIYy OpraHouJaMu KIETKH U HX
(GYHKUMAMH, CTPOCHHEM KIIETOK Pa3HbIX TKaHEW W MX (QYHKIHUSIMHU, MEXIYy OpraHaMH U
CUCTEMaMHU OpPraHOB y pPACTEHHM, >KUBOTHBIX M YeJOBEKa M HUX (YHKIUSIMH, MEXKIY
CUCTEMaM{ OpPraHOB W WX (QYHKIUSIMH, MEKIy dSTallaMd OOMEHa BEIIeCTB, dTaraMu
KJIETOYHOTO IMKJIa W >KU3HEHHBIX IMKJIOB OPTraHW3MOB, JTalnaMud 3MOPHOHAIBHOTO
Pa3BUTHS, TEHOTUIIOM U PEHOTUIIOM, (PEHOTUTIOM U (PaKTOpaMH Cpeibl OOUTAHUS;

YMEHUE BBISBIATh OTJIWYUTEIbHBIC MPU3HAKK >KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHHU, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  HCIOJIb30BaThb  COOTBETCTBYIOUIME  APTYMEHTBI,  OHOJIOTUYECKYIO
TEPMUHOJIOTUI0O M CHUMBOJHMKY [UJIS JIOKa3aTeNbCTBAa POJICTBA OPTraHW3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;

yMEHUE pellaTh OMOJOTHYECKUE 3a7a4M, BBISBISATh TPUUMHHO-CIICICTBEHHBIE CBI3U
MEXK]Iy UCCIEAYEMBbIMU OMOJIOTMUYECKUMH MPOLECCAMU U SIBIICHUSIMU, JEJIaTh BBIBOABI U
IPOTHO3bI HA OCHOBAHUY TIOJIYYCHHBIX PE3yJIbTATOB;

yYMEHUE BBINOJIHATH JTAOOPATOPHBIE M TMPAKTHYECKUE pabOThl, cOONIOAATh MpaBHIIa
pu paboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTATh THIOTE3BI, MPOBEPATh UX IKCICPUMEHTAIBLHBIMU CPEJICTBAMH,
dbopMyIHpyst 1IeTh WCCIICAOBAHMS, AHAIM3UPOBATH IMOJYYEHHBIE pPE3yJbTaThl W JENaTh
BBIBOJIBL;

yMEHUE Yy4acTBOBATh B YUECOHO-UCCIIEI0BATENHCKONW paboTe M0 OUOIOTUH, SKOJIOTUU
U MEIUIMHE, TMPOBOJUMONM Ha 0a3e IMIKOJBHBIX HAy4YHBIX OOIIECTB, W MyOJIUYHO
PEACTABIATh MOJYYCHHBIE PE3yJIbTaThl HA YYEHUUECKUX KOH(DEPEHIIUSX;

YMEHUE OIICHUBATh JTUYECKHUE AaCTIEKThI COBPEMEHHBIX HCCIICIOBAHWN B 00IacTH
OMONIOTUY U MEIUIIMHBI (KIIOHUPOBAHKE, HCKYCCTBEHHOE OIUIOJ0TBOPEHHUE, HAIIPABICHHOE
U3MEHEHHE F'€HOMAa U CO3/IaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIIECTBISATH OCO3HAHHBIM BbIOOp Oyaymield mnpodeccuoHalIbHOU
NEATeNIbHOCTY B 0O0JacTW OWOJIOTMH, MEIULUHBI, OWOTEXHOJIOTMH, BETEPUHAPUU,
CEJIbCKOTO XO3SIMCTBA, IMHUILEBOM MPOMBIIUIEHHOCTH, YIUIYOJsiTh IO3HABATEIbHbBIN
UHTEPEC, HANpaBJICHHBIA HA OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH mpodeccun u
OpoJoJDKEHHEe  OMOJOrMYeckoro  oOpa3oBaHHMs B OpraHu3alUsX  CPEHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

[IpeameTHBIC pe3ysabTaThl OCBOCHUST ydeOHOTO TIpenmera «buonorus» B 11 knacce



JIOJIKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTh 3HAHUH O MECTE W POJIM OMOJIOTMM B CHCTEME €CTECTBEHHBIX
HayK, B OPMHUPOBAHUHU COBPEMEHHOI €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B MIO3HAHUU
3aKOHOB MPHUPOABl M PEIICHUH SKOJIOTMYECKHUX MpOOJEM YEIOBEYECTBA, a TAKXKE B
pEIICHNH BOMPOCOB PAIMOHAILHOTO TPUPOJIONONB30BaHUs, U B (PopMUpOBaHUU
[IEHHOCTHOT'O OTHOIICHHUS K MPUpPOJie, OOIIECTBY, YEIOBEKY, O BKJIaJ€ POCCUUCKHUX U
3apyOeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OUOJIOTUH;

YMEHUE BIIaJIeTh CHUCTEMOW OWOJIOTMYECKUMX 3HAaHWM, KOTOpas BKJIKOYAET
OTIpeIeNICHUs] U MOHUMAaHHUE CYIIHOCTH OCHOBOIOJATAIOIMINX OMOJIOTUYECKUX TEPMHUHOB U
NOHATHH (BUA, dKocucTeMa, Ouocdepa), OMOIOrniyeckue Teopuu (IBOJIOIMOHHAS TEOPHUS
Y. JapBuHa, cuHTeTHYECKass Teopust 3Boitonnn), yuenus (A. H. CeBepiuoBa — 0 myTsx u
HarnpaBiieHusx sBomtounu, B.M. BepHanckoro — o Ouocdepe), 3akoHbl (F€HETUYECKOTO
paBHoBecust JIxx. Xapau u B. BaitnOepra, 3aponpimeBoro cxoactsa K. M. bapa), npasuna
(Muanmyma FO. JIubuxa, SKOJOTHYECKOW MNUpaMUAbl SHEPTHH), THUMOTE3bl (THUMOTE3a
«vupa PHK» V. I'unbepra);

YMEHHE BIAJ€Th OCHOBHBIMH METOJAaMH HAyYHOTO IO3HAHHWsS, UCTOJIb3yeMBIMU B
OMOJIOTMYECKUX HCCIIEIOBAHUAX JKUBBIX OOBEKTOB M IKOCHCTEM (OMHMCAHHUE, U3MEPEHHUE,
HAOMO/IEHUE, SKCIEPUMEHT), CHOcO0aMU BBISBICHUS W OLEHKH aHTPOIOTEHHBIX
W3MECHEHUH B IIPUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHBIE MPU3HAKHU: BUI0B, OMOr€OLI€HO30B, YKOCUCTEM U
6uocdepsl, CTaOMIM3UPYIOLIET0, ABUKYIIETO W Pa3pbIBAIONIEIO0 €CTECTBEHHOTO OTOOpA,
AJUTONATPUYECKOr0 M CUMIIATPUYECKOTO BHI000pPA30BAHMS, BIMSHUS JIBHXKYIIMX CHII
HBOJIIOLIMM HA TEHO(OHJ TMOMYJSLUU, MPUCTOCOOICHHOCTH OPraHu3MOB K Cpefe
oOuTaHUs, YepelOBaHWs HAIpaBICHUN SBOJIOIMH, KPYrOBOPOTa BELIECTB U TOTOKA
SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTAaHABIMBATh B3aMMOCBSI3H MEXAY MPOLECCAMU 3BOJIOLMH, ABUKYIIUMU
CUJIAMHM aHTPOIIOr€He3a, KOMIIOHEHTaMH PA3JIMYHBIX IKOCUCTEM U MPUCIIOCOOJECHUSAMH K
HUM OpPTaHU3MOB;

YMEHUE BBISIBIISTh OTJIMUUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, MPHUCIIOCOOJICHHOCTh
BUJIOB K cpefe OOuTaHus, aOMOTHMYECKMX U OHMOTHYECKHUX KOMIIOHEHTOB 3KOCHCTEM,
B3aMMOCBSI3€ OpPraHU3MOB B COOOILECTBAX, AHTPONOTEHHBIX U3MEHEHHI B 3KOCHCTEMax
CBOEH MECTHOCTHU;

YMEHHE  HCIOJb30BaThb  COOTBETCTBYIOLME  ApryMEHTHI,  OHOJIOTMYECKYIO
TEPMUHOJIOTUI0O M CHUMBOJMKY [UISl JIOKa3aTelbCTBA POJICTBA OPraHM3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYII, B3aMMOCBS3M OpPraHM3MOB M Cpeabl OOWTAaHUSA, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTU COXPAaHEHUS MHOrooOpa3us BUAOB M 3KOCHCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS MPUPOIBI U YETIOBEUECTBA;

YMEHUE pellaTh OMOJIOTMYECKUE 3a/1a4uM, BBISBISATH MPUUYUHHO-CIICICTBEHHBIC CBSI3U
MEXIYy UCCIeNyeMbIMU OMOJOTHYECKMMHU MPOLIECCAMH U SIBICHUSMHM, JEIaTh BBIBOJBI U
IPOrHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIMIOJHATH J1a00paTOPHBIE U MPAKTHYECKHE pabOThl, COOMIOAATh MpaBUIIa



pu paboTe ¢ y4eOHBIM U J1aOOpPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THIOTE3bI, MPOBEPATh UX IKCICPUMEHTAIBLHBIMU CPEJCTBAMH,
dbopMyIHpysT 1IeTh WCCIICIOBAHMS, AHAIM3UPOBATH IMOJIYYEHHBIEC pPE3yJbTaThl M JENaTh
BBIBOJIBL;

yMEHHE y4acTBOBATh B YUCOHO-HCCIIEIOBATEIBCKON paboTe 10 OMOJIOTHH, YKOJOTUH
U MCIMIMHE, MPOBOJMMON Ha 0a3¢ IIKOJBHBIX HAyYHBIX OOIINECTB, W IyOJUIHO
IIPEJICTABIIATH IMOTYYEHHBIC PE3YIbTAaThl HA YICHUYECKUX KOHPEPCHITUAX;

YMEHHE OIEHWBATh TUIIOTE3Bl W TEOPHUH O TPOUCXOKICHUW >KU3HH, UYCTIOBEKA H
YeJIOBEUECKNX pac, O NPHUYMHAX, TMOCIEJICTBUSIX M CHOCc00ax MPeIOTBPAIICHUS
r1o0aabHBIX H3MEHEHUH B Onocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oynymeld mnpodeccHoHaTbHON
NEATENHPHOCTH B 00JIACTM OHWOJIOTHH, DKOJOTHH, TPHUPOAOIOIH30BAHUS, MEIUIINHEI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHUH, CEIHCKOTO  XO3SIMCTBA, IHINEBOU
MIPOMBIIIUICHHOCTH, YTIyOJIATh MO3HABATEIbHBIM HHTEPEC, HAMPABIEHHBIN HA OCO3HAHHBIN
BBEIOOP COOTBETCTBYIOMIEH MpodecCHH U MPOJOIKEHUE OMOJIOTHYSCKOT0 00pa30BaHUS B
OpraHU3alMsIX CPEIHETO MPO(HEeCCHOHATBLHOTO M BBICIIETO 00pa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

10

HanmeHnoBanue
pa3aesioB M TeM
NPOorpamMmMbl

buonorus kak HaykKa

JKuBBIE CUCTEMBI H UX
U3y4yeHue

buonorus knerku

XuMuyeckas
OpraHM3alys KIETKU

Ctpoenue u GpyHKIIUH
KIIETKH

OOMEH BELIECTB U
MpeBpalieHNe SHEPTun
B KJICTKE

Hacnencreennas
uHpopManus u

peanmzanus €€ B KIIETKE

JKu3HEeHHBIN UK
KJIETKHA

Ctpoenue u GpyHKIUH
OpPTraHUu3MOB

PazmHOXeHuEe 1
pa3BUTHE OPraHU3MOB

KoanuyecTBO 4acos

Bcero

10

17

KoHnTpoJbHbIe
padoTbI

IIpakTH4eckue
padoThI

0.5

0.5

1.5

1.5

DJIeKTpOHHbIe (LM (ppPOBbIE)
o0pa3oBaTe/IbHbIE PeCypChI



I'enetnka — Hayka o
HAaCJIEACTBEHHOCTH U

11
N3MEHYUBOCTH
OpraHU3MOB

12 3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH

13 3aKOHOMEPHOCTH
N3MEHYUBOCTH

14 I'eneTuka deaoBeka

15 Cenexuusi OpraHu3MoB
buorexuonorusa u

16 CUHTETHYECKAsI
onosorust

17 Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

10

102

0.5

0.5

13



11 KIIACC

Ne
n/
n

HayuMeHoBaHHe KoaunuyecTBo yacoB

pa3/iesioB U TeM
NpOrpamMmblI

Bcero

3apokJeHUE U pa3BUTUE
3BOJJIFOITMOHHBIX
MPECTaBICHUN B
ouonoruu

MuKpo3BOIIOLHS U €€ 14
pe3yJIbTaThl

MaxkposBontonus u eé
pe3yJIbTaThl

[Ipoucxoxnenue u
pa3BUTHE )KU3HU HA 15
3emiie

IIpoucxoxnenue
YeJloBeKa — 10
aHTPOTIOreHe3

DKOJI0rusi — HaykKa o
B3alMOOTHOLIEHUSX
OpPraHHU3MOB U
HaJ0pPTaHU3MEHHBIX
CHUCTEM C OKpY’KaroIen
cpenoit

OpranusMsl U cpenia
oOuTaHus

OKOJIOTHSA BUIOB U
OIS LANA

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

1.5

0.5

1.5

0.5

daexkTpoHHble (LU(poBbHIE)
o0pa3oBaTe/IbHbIC PeCypChI



DKoJI0rus cooOIEeCTB.
9 OKOJIOTUYECKHE
CHUCTCMBI

buocdepa — rimobanbHas

10
AKOCUCTEMA
1 Yenosek u
OKpYy’Karolas cpeja
12 PesepBHOE Bpemst
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

12

102

0.5

7.5



ITOYPOYHOE INTAHUPOBAHUME
10 KITACC

N KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
(]

n/ Tema ypoka B KonTpoJbHble IIpakTHYeckue
cero
I padoThI padoThI

Hara uudposbie
HU3yYeHUS o0pa3oBaTte/ibHbIE

pecypcbl

buonorus xak KOMIJIeKCHas
HayKa U KaK 4acTb 1
COBPEMEHHOT0 O0IIECTBA

JKuBnle cucTeMbl U UX
CBOMCTBA

ypOBHCBaﬂ OpraHu3anusa
KHUBBIX CUCTEM

Hcropust OTKpbITHS U
4 U3Y4YEHUs KIIETKHU. 1
Kiierounas teopus

Meroasl MOJIEKYJIAPHON U

KJIETOYHOU OMOJIOTHH.

[IpakTrueckas pabora

«M3yuenue MeTo0B

KJIETOYHOU OHOJIOTHH 1 0.5
(xpomarorpadus,

anekTpodopes,

nuddepeHnnanTbLHoe

uentpudyruposanue, [TI[P)»



10

11

12

13

XUMHUYECKHUM COCTaB KIICTKH.
MuHepanbHbIE BellecTBa
KJIETKHU, UX OMOJIOrndecKast
pOJIb.

AJIMUHHUCTpATUBHAS
KOHTpOJIbHAs paboTa

Opranuueckue BemecTna
KIJIETKUA — OETKH.
JlaboparopHast pabota
«OOHapyxeHHe OeNKoB ¢
MOMOIIBIO KAYECTBECHHBIX
peaKuuin»

CaoiicTBa, Ki1accupukanus u
(dbyHKIIIH OETKOB

Opranuueckue BelecTBa
KJIETKH — YTJIE€BO/IbI

Oprannueckue BeniecTna
KJICTKU — JIMITUABI

HyxIJ1enHOBBIE KHCIIOTHI.
JIHK u PHK. JIabopaTopHas
pabota «MccnenoBanue
HYKJIEMHOBBIX KHUCIIOT,
BBIJICTICHHBIX U3 KIETOK
Pa3IUYHBIX OPTAaHHU3MOBY

Crtpoenue u ¢pynkiuu ATO.
Jlpyrue
HyKJ1e03uaTpUdochaTsl
(HT®)

0.5

0.5



14

15

16

17

18

19

CexBennpoBanue JIHK.
MeToapl TEHOMUKH,
TPAHCKPUIITOMHUKHU,
MPOTEOMUKHU. MeTO b1
CTPYKTYpPHOI OHMOIIOTHH.

AJMMHUCTpaTUBHAS
KOHTpOJIbHast paborTa.

THOBI KIIETOK.
[TpokapuoTrueckas KieTka

CtpoeHue 3yKapuoTHYECKOU
kieTku. [IpakTnueckas
pabota «3y4yeHue cBOHCTB
KJICTOYHOM MeMOpaHbI»

[ToBepxHOCTHBIN anmapar
KIIETKH

OnHomeMOpaHHBIE
OpPTaHOU[IBI KIETKH.
[IpakTuueckas padora
«3yueHne NBUKEHUS
LUTOILIAa3MBbI B
PaCTUTENIBHBIX KJIETKAX»

0.5

0.5



20

21

22

23

24

[TomyaBTOHOMHBIE
OpraHOM/IbI KIETKH:
MHUTOXOHPHH, TIACTHUIBL.
JlaGoparopHas paboTa
«HccnenoBanue niazmMoiansa
U JIeTUIa3MOJIN3a B
PaCTUTENBHBIX KIIETKAX)»

HememOpanHbie opraHouIb!
kietku. CTpoeHue u
byHKIMY sapa

AJIMUHHUCTpATUBHAS
KOHTpOJIbHAsI paboTa

CpaBHurenbHas
XapaKTePUCTHKA KIETOK
sykapuoT. JlaboparopHas
pabota «3y4ueHue cTpoeHus
KJIETOK Pa3InIHBIX
OpPTaHU3MOB)

AccuMUIIALIMS U
JTUCCUMMIIALIUS — JIBE
CTOPOHBI META00IU3MA.
Tumnel oOMeHa BelecTs.
JIaGoparopHas paboTa
«M3ydyeHne kaTaauTH4eCKON
aKTUBHOCTH (hepMEeHTOB (Ha
MpUMEpe aMUIIA3bl WITH
KaTayia3bl)»

0.5

0.5



25

26

27

28

29

30

DepMEHTaTUBHBIN XapaKTep
peaKurii KIETOYHOTO
MeTabonu3ma.
JlaGopaTopHas pabota
«3yuenue
(hepMEeHTaTUBHOTO
pacuieIieHus IEPOKCUaa
BOJIOPOJa B PACTUTENbHBIX U
YKUBOTHBIX KJIETKAX»

Benku-akTuBaTOpHI M OCIIKH-
WHTUOUTOPBI

ABTOTpO(HBIN THIT OOMEHA
BeecTB. PoTocuHTE3.

AJIMUHHUCTpATUBHAS
KOHTpOJIbHAsI paboTa.

XemocuHTe3s. JJaboparopHas
pabota «CpaBHeHHE
poreccoB POTOCHHTE3A U
XEMOCHHTE32»

AHa’poOHbBIE OPTaHU3MBI.
Buner Opoxenust.
JlabGopaTopHas pabota
«CpaBHEHME POLIECCOB
OpO’KEHMSI U IbIXaHUS»

0.5

0.5



31

32

33

34

35

36

37

38

AdpoOHbBIE OPraHU3MBI.
DTanbl SHEPTEeTUYECKOTO
obmeHa. DHeprus
MeMOpPaHHOTO I'paIueHTa
poToHoB. Cunte3 ATO:
Pa6ora npotonnoit AT®-
CHHTa3bI

O600611eHue 1
CUCTEMaTU3alus 3HaHUN 110
teMme "OOMEH BeLECTB U
IpeBpalleHre YHEPTUU B
kietke" / KonTponpHas
pabota o Teme "OOMeH
BEIIECTB ¥ MPEBPAIICHUE
SHEpPrUM B KieTKe"

Peakuuu matpuyHoro
CHHTE3a

Tpanckpunuus —
MatpuyHblii cuHTe3 PHK

Tpancnsiuus U €€ 3Tarbl

KonupoBanue aMHHOKHCIIOT.
Posns pubocom B 6GuocuHTE3E
Oenka

Opranu3zanus reHoma y
IIPOKAPHUOT U DYKapHOT

MornekyasipHble MEXaHU3MbI
9KCIIPECCUH F'€HOB Y
9yKapuoT



39

40

41

42
43

44

45

46

Bupycbel — HekeTouHsle
(OpMBI JXU3HU U
00JIMraTHbIE Mapa3uThl.
[IpakTruueckas pabota
«Co3zianre MoJiesIu BUPYyca»

Bupycubie 3a001eBaHus
YeJIOBEKA, JKUBOTHBIX,
pacTeHui

HanorexHonornu B
OHOJIOTHUU U MEIULINHE

JKU3HEHHEBIN IUKIT KIETKHA

Marpuunsiii cuaTe3 JJHK

Xpomocomsl. JlaGopaTopHas
pabota «M13yueHue
XPOMOCOM Ha T'OTOBBIX
MUKpOIpenapaTax»

Jlenenue KIeTKU — MHUTO3

Tunsl kitetok. Kapuokunes u
UUTOKUHE3. Perynsuus
YKU3HEHHOTO LIMKJa KIETOK.
JlaGopaTopHas pabota
«Habnronenne Mutosa B
KJIETKaX KOHYMKa KOpellKa
JyKa (Ha TOTOBBIX
MHUKpOIIpenaparax)»

0.5

0.5

0.5



47

48

49

50

51

52

53
54

O06001menue u

cHCTeMaTH3amys 3HaHUH 110

temaM "HaciencTBeHHas
nH(pOpMaIus U peanu3anus

ee B kieTke", "JKu3HeHHbIN 1
LIMKJI KIeTKu" /

KonTponbHas padota no

TeMe "Peakiuu MaTpU4HOTO
cuHTe3a"

AJIMUHHCTpaTHBHAS
KOHTpOJIbHast paborTa.

Opranusm Kak €IMHOE
nenoe. TkaHu pacTeHUM.
JIaGoparopHas paboTa 1
«3yyenue TkaHen
pacTeHuin»

TkaHU KUBOTHBIX U
yenoBeka. JlabopaTopHas

paborta «M3yueHnne TkaHei
YKHUBOTHBIX)»

Opranbl. CUCTEMBI OpPTaHOB.
JIaGoparopHas paboTa
«HM3y4yeHue opraHos
LIBETKOBOT'O PaCTEHUS

Omnopa Tena opraHu3mMoB 1

JIBM>KEHHE OpPraHU3MOB 1

[Tutanue oprann3mMoB 1

0.5

0.5

0.5



55

56

57

58

59

60
61

62

63

64

65

66

[IuTanne MO3BOHOYHBIX
YKUBOTHBIX.
[IumeBaputenbHas cucrema
YeJI0BeKa

JIpIXaHue OpraHu3mMoB
JIpIXaHue 1M03BOHOYHBIX
YKUBOTHBIX U YEJIOBEKa
TpancnopT BemecTB y
OpraHu3MOB

KpoBenocHas cucrema
MMO3BOHOYHBIX )KUBOTHBIX U
YeJI0BeKa

Brinenenue y oprann3smon

3ammTa y OpraHu3MOB
HNMmmyHHas cuctema

YCI0BCKa

Paznpaxumocts u
peryiius y OpraHu3MoB

I'ymopanbHas peryssus u
SHJOKPUHHAs CUCTEMA
JKUBOTHBIX U YEJIOBEKa

@DopMbl pa3MHOKEHUS
OpraHHU3MOB

[TonoBoe pa3zmMHOKEHUE



67

68

69

70

71

72

Merios.I'amerorenes.
OO0pa3zoBaHue U pa3BUTHE
IIOJIOBBIX KJIETOK.
JIaGoparopHas paboTa
«M3yuenue crpoeHus
IOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIpenapaTax»

AJIMUHHUCTpATUBHAS
KOHTpOJIbHAsI paboTa

NuauBuyansHOE pa3BUTHE
OpraHNu3MOB — OHTOTE€HE3

3akJajKa OpraHoB U TKaHEH
13 3apOJAbIIICBLIX JIUCTKOB

Poct u pa3BuTHE KUBOTHBIX.
JlaGopaTopHas pabota
«BpbIsiBJICHHE TIPU3HAKOB
CXOZCTBA 3apO/bIIIeH
MMO3BOHOYHBIX JKUBOTHBIX)

Pa3zmHoxeHue u pa3BuTHE
pacrenuii. JlabopaTtopHas
pabota «CTpoeHne OpraHoB
Pa3MHOKEHHUS BBICILIUX
pacTeHuin»

0.5

0.5

0.5



73

74

75

76

77

O60061eHue 1
cHUCTeMaTU3alus 3HaHHWI 10
teme "CTpoeHue u PyHKIIUN
opranu3moB" / KoHtposnbHas
paborta no Teme "CtpoeHue u
(GbyHKIMK OpaHU3MOB"

Hctopus ctaHoBIEHUS 1
pa3BUTHsI TCHETUKU KaK
Hayku. OCHOBHbIE TIOHATHS U
CHUMBOJIBI T€HETUKH.
JIaGoparopHas paboTa
«/Ipo3oduna kak 0ObEKT
TCHETHYECKUX
HCCIIEOBAaHUI

3aKOHOMEPHOCTH
HacJIeI0BaHUs PU3HAKOB.
Mounorubpuanoe
CKpeIlMBaHUE.
[IpakTrueckas pabota
"N3yueHue pe3ybTaToB
MOHOTUOPUIHOTO
CKpeLIMBaHus y Apo30(uinr"

I[IuTonoruyeckre OCHOBBI
MOHOTHOPHIHOTO
CKpEITUBaHUS

AHanuzupyroniee
ckpemuBanue. HemomHoe
JIOMUHUPOBaHUE

0.5

0.5



78

79

80

81

82

83

84

85

86

JuruOpuaHoe CKpemrBaHue.

[IpakTrueckas pabora
«M3y4eHune pe3ynbTaToB

JTUTHOPUTHOTO CKPEITUBAHUS

y Ipo30(UITBD»

ITuTonornyeckre OCHOBBI

JTUTHOPUTHOTO CKPEIIMBAHUS

CuerneHHoe HacleJOBaHHUE
MIPU3HAKOB

XpOMOCOMHasI TEOPUS
HACJIEACTBEHHOCTH
I'eneTnka nmona
I'enoTun Kak merocTHas

CUCTEMA

['eneTnyeckuii KOHTPOJIb
pa3BUTHS paCTEHUH,
YKUBOTHBIX U YEJIOBEKa

N3MeHYnuBOCTh IIPHU3HAKOB.
Buasl u3aMeHUNMBOCTH

MonudukarnmonHas
W3MEHYUBOCTH

0.5



87

88

&9

90

91

BapuauvoHHsIl psa u

BapHallOHHAsl KPUBasl.
JlaGopaTopHas pabota
«HccnenoBanue

3aKOHOMEpHOCTEN 1
MOJIU(UKAITTOHHON

n3MeHunBOCTH. [locTpoenue
BapHUAaIIOHHOTO psija U
BAPUALIMOHHON KPUBON»

I'enoTunuueckas
H3MEHYNBOCTD.
KomMOunatusHas
M3MEHYUBOCTD

MyTanuonHas
U3MEHYHUBOCTb.
[IpakTuyeckas padora
«MyTtanun y npo3odpuiisl (Ha
TOTOBBIX
MHUKpOIIpenaparax)»

3aKOHOMEPHOCTH
MYTaIMOHHOTO TIpoIIecca.
OINHUTreHeTHKA U
SIIUT'CHOMHKA

O600mmenue u

CHCTEMAaTHU3alHs IT0 TEME

"I'enetnka - HayKa o
HACJIEICTBEHHOCTH U 1
W3MEHUYUBOCTH OpPraHUu3MOB"

/ KontposbHas pabora 1no

teme "I'eneTuka"

0.5

0.5

0.5



92

93

94

95

96

97

98

I'eneTnka yemoBeKa.
[IpakTuueckas pabora
"CocraBiicHHE 1 aHAJIN3
poaociIoBHOI"

MeTtoasl METUITMHCKOM
T€HETUKU

3HayeHnEe MEIUITMHCKON
TeHETUKHU B
MPEeAOTBPALIECHUH U JICUCHUU
reHEeTUYECKHUX 3a00IeBaHuI
yeJIoBeKa

OCHOBHBIE IOHATHS
cenekuuu. JlaboparopHas
pabota "M3yueHue copTos
KYJbTYpHBIX PAaCTEHUH 1
MOPO/T IOMALTHUX
YKUBOTHBIX"

MeToabl CelneKIIMOHHON
pabotsl. JlaboparopHas
pabota "M3y4yeHue MeTo10B
CEJIEKIIMM pacTeHUH"

JocTtrxeHus ceIeKIuu
pacTeHU! U KUBOTHBIX.
[IpakTuueckas pabora
"I[IpuBuBKa pacTeHuit"

CoxpaHeHue, u3yuyeHue u
HCIIOJIb30BaHUE
TE€HETUYECKUX PECYPCOB

0.5

0.5

0.5



99

100

101

102

bruoTtexHoMOTHsI Kak HayKa
OTpaciib MPOU3BOJICTRA.
[IpakTuueckas pabora
"N3ydeHne 00bEKTOB
OMOTEXHOJIOTHH"

OcHoBHbIE HampPaBICHUS
CUHTETHUYECKUI OMOJIOTUH

XpOMOCOMHAs ¥ T€HHAas
MHXeHepus. MeaunuHckas
OMOTEXHOJIOTHSL.

AJIMUHUCTpATUBHAA
KOHTpPOJIbHAs paboTa

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

13.5



11 KIIACC

Ne
n/ Tema ypoka

DBoIOIIMOHHAs Teopust Y.
Japsuna. J[BrKyue Cuibl
3BOJIIOLIMK BUJIOB 110 Y.
HapBuny

Bopsba 3a cymecTBoBanue,
2 €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOp

dopMupoBaHue
CHHTETUYECKOU TEOpUHU
3BOJIIOLUN

Ortanel 3BOJIOIUOHHOTO
4 rpoliiecca: MUKPOIBOJIOLIHS
Y MaKpOdIBOJTIOIHS

[Monmynsus —
AJIeMEHTapHasl eIUHUIA
3BOJIIOLUA

3aKOH TeHETHYECKOTO
paBHoBecus k. Xapau, B.
Baitn6epra. JlaboparopHas
pabota «BrlsiBiIcHUE
W3MEHUYUBOCTH y ocobei
OJTHOTO BUIa»

KogunuecTBo 4acoB

Bcero

KonTtpoJsbnsbie
padoThI

IIpakTHyeckue

padoThI

0.5

Jara
U3ydeHmusl

JJIeKTPOHHBIE
ungposbie
oOpa3oBaTe/ibHbIE

pecypcsl



10

11

12

DneMeHTapHbIE (PaKTOPHI
IBOJIONNHT

AJIMUHHCTpaTHBHAS
KOHTpOJIbHast paborTa.

Dddekt ocHoBaTES.
DddexT OyTHIIOYHOTO
TOPJIBIIIIKA

Murpauuu. U3onsauumn
TIOITYJISALIAN:
reorpaduueckas,
OroIoruyeckas
EctecTBenHbIl 0TOOp —
HaIpaBJIIOMUA GakTop
sposronuu. Ilonosoit
oT0op.

[IpucnocobaeHHOCTH

OpraHnu3MOB KaK pE3yJibTaT

MHUKPOABOJIOLHMH.
JIaGoparopHas paboTa

«M3yuenune apomopho30B 1

WJIO0AJANTALN Y
pacTeHUM U KUBOTHBIX»

0.5



13

14

15

16

17

18

19

[Ipumepsr
MIPUCTIOCOOICHUH y
OpPTaHU3MOB:
MOpP(OJIOTHYECKHE,
(bu3noIOrHUECKUE,
OMOXMUMHUYECKUE,
MOBEJICHUECKUE.
JIaboparopHast pabota
«[IpucnocobneHus
OpPraHU3MOB U UX
OTHOCHUTEIIbHAS
1eJIECO00Pa3HOCTH

Bun, ero kpurepuu u

cTpykrypa. JlaboparopHas

pabota «CpaBHEHHE BUIOB 1
o Mop(doaoruyeckomy

KPUTEPUION»

CrpykTrypa BUza 1

BunoobpazoBanue kak
pe3yJibTaT 1
MHUKPO3BOJIOIUU

CBs3b MHKPO3BOJJIIOLIUA U
SIMUACMUOJIOINH

MakposBosronus.
IlameonTomorndaeckmue
METOAbI I/IS}"—IGHI/IH
DBOJIIOLIUHN

buoreorpaduueckue
METObl U3YUYEHUS

0.5

0.5



20

21

22

23

24

25

26

27

28

OBOJJOINH

OMOpHONIOTHYECKHE U
CPaBHUTEIILHO-
Mop(dooruuecKre METOo bl
H3YYCHUS 3BOJTFOLIUN

MonekysapHo-
TreHeTUYECKUE,
OMOXMMHYECKUE U
MaTeMaTH4YE€CKUE METO IbI
HU3YYCHUS 5BOJIFOITUU

OO1u1re 3aKOHOMEPHOCTH
ABOJTIOIIMT

AJlanTUBHAS pajidalus.
HepaBHOMepHOCTH TEMIIOB
JBOJIIOLUHU

AJIMUHUCTpATUBHASA
KOHTpOJIbHAs paboTa.

HayuHsble runoressl
MPOUCXOXKICHUS KU3HU HA
3emie

JlonayuHble
IIPEJICTaBICHUS O
3apOXKICHUM KU3HU
OCHOBHBIE 3TallbI

HeOpFaHquCKOﬁ
OBOJJOINHA

['unoTessl 3apoxkaeHus
KU3HHA



29

30

31

32

33

34

35

36

Ucrtopus 3emnu 1 MeToabI
€€ N3y4eHUs.
JlaGopaTopHas pabota
«M3yuenue u onucanue
MCKOMAaeMbIX OCTaTKOB
JPEBHUX OPTaHU3MOBY»

HauannHbie 3Tanbt
OpPraHr4eCKOM IBOJIIOLUU

DBOIIOLUS 3YKApUOT

OCHOBHBIE 3TallbI
9BOJIIOLIMH PACTUTEIBHOTO
mupa. [Ipakrtugeckas
pabora «3yuenue
0COOEHHOCTEH CTpOEHUS
pacTeHni pa3HbIX
OTZEJIOB»

OCHOBHBIE dTAITBI
JBOJIIOLUU JKUBOTHOTO
Mupa

DBOIONHS >KUBOTHBIX.
[IpakTrueckas pabora
«M3ydenune ocobeHHOCTEH
CTPOCHUSI TIO3BOHOYHBIX
KUBOTHBIX)»

PaszButue xxun3Hu Ha 3emiie
10 3paM U MeproIaM

AJMMHUCTpaTUBHAS
KOHTpOJIbHast paboTa.

0.5

0.5

0.5



37

38

39

40

41

MaccoBoe BEIMUPAHUE -

9KOJIOTMYECKHUE KPU3UCHI
nonu1oro.CoBpeMeHHbIN
AKOJIOTUYECKHUI KPU3HC,

€ro 0COOEHHOCTH

CoBpeMeHHas cuctema
OpPTaHHYECKOTO MHPA.
OcHoOBHBIE
CHCTEMaTHYECKUE TPYTIITBI
OpTraHu3MOB

O6o06menne u
cUcTeMaTU3alus 3HaHUI 110
TeMaM "MUKpO3BOIIOLUS U
€e pe3yJbTaThl",
"MaxkposBOIIONUS U €€
pe3ynbrater"/
KonTponbHas pabota mo
teme "OBomonus”

AHTPOIOJIOTHS — HayKa O
YeloBeKe

PazButue npencraBnenuii o
MPOUCXO0KJIECHUHU YETIOBEKA



42

43

44

45

46

47

48

49

50

MecTo 4eoBeKa B CHCTEME
OpPraHUYECKOro MHpA.
JlaGopaTopHas pabota
«M3yuenue ocobeHHOCTEH
CTPOEHHUS CKeleTa
YeJI0BEKa, CBI3aHHBIX C
MPSIMOXOXKICHHEM)

JIBIOKYIIIHE CUITBI
aHTpOTOreHe3a

CooTHomieHne
OMOJIOTHMYECKUX U
COIMATBHBIX ()aKTOPOB B
aHTPOTIOTeHE3€e

OCHOBHBIE CTAINHN
aHTPOIIOTeHE3a

Ilaneoreneruka u
ajJIeOr€HOMUKA

DBOJIOIUS COBPEMEHHOTO
YeJIoBeKa

Yenopeueckue pachl.
[IpakTrueckas pabora
«M3yueHune 3K0J0rH4eCcKuX
aJianTanui 4eJIoBeKay

MexaucuuIIMHapHbIe
METO/Ibl aHTPOIIOJIOTUH

AJMMHUCTpaTUBHAS
KOHTpOJIbHast paboTa

0.5

0.5



51

52

53

54

55

3apokJIeHue U pa3BUTHE
JKOJIOTUH. MeTOobI
skojoruu. JlaboparopHas
pabora «3yuyenue
METOJIOB KOJIOTUYECKUX
HCCIIEIOBAHUI»

3HaYeHUE IKOJIOTUYECKUX

. 1
3HAHUH I YemoBeKa
Okonornyeckue pakTopbl 1
Abunornueckue GpakTopbl.

CBeT Kak 3KOJIOTMYECKUI
¢dakrop. JlaboparopHas
pabora «BrisBienne 1

MPUCTIOCOOICHU I
OpPTaHU3MOB K BITUSTHHIO
CBETa»

Aobunornueckue GakTopbl.
Temneparypa kak
IKOJIOTHUYECKUN (HaKTOP.
JlabopaTopHas pabota
«BbIsBIEHUE
MIPUCTIOCOOICHUH
OpPraHU3MOB K BIUSHUIO
TEMIEPaTypb»

0.5

0.5

0.5



56

57

58

59

60

61

62

63

AOGuoTtnieckue (HakTopsl.
Bnaxnocts kax
IKOJIOTHYECKUN (HaKTOP.
JIaGoparopHas paboTa
«AHaToMHYECKHUE

0COOEHHOCTH pacTeHUH U3

Pa3HBIX MECT OOUTAHUS»

Cpenst oouTanus
OpraHU3MOB
buonornueckue purmbl
Kuznenusie Gopmbl
OpraHU3MOB
buotnyeckue hakropsl
3HaueHue OMOTHYECKUX
B3aUMOJICUCTBUMN I
CyILI€CTBOBaHUS
OpraHU3MOB B CpeJie
oOHTaHUA
DKONOTHYECKHE
XapaKTEPUCTUKU
MOMYJISIIUN

OcCHOBHBIE TOKa3aTelin

MMOomyJIsInNyuK: YUCJICHHOCTD,

IUIOTHOCTb, BO3PACTHAsI U
MI0JIOBAs CTPYKTYpa

0.5



64

65

66

67

68

69

70

71

72

73

OCHOBHBIE TTOKAa3aTeNN
MOMYJIALUN: POKIAEMOCTD,
MIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITUU

DKoJIorHYecKast CTpyKTypa
ImomnyJsinuunu

JluHaMuKa MoIyJsiuuu U e€
peryisnus

Kpussie pocra
YHCJICHHOCTHU IOIMYJIAINH.
KpI/IBI)IG BBIDKUBAHU S

DKoJoruyeckasi HUIa
Buja. JlJaboparopuas
pabota «I[IpucnocobneHus
CEMsIH paCTEeHUN K
pacceneHuio»

Bun xak cucrema
MOIYJIALUI

3aKOHOMEPHOCTH
MTOBEJICHUS Y MUTPALTHI
JKUBOTHBIX

Coo0111ecTBO OpraHu3MoOB
— OuoLeH03

DKocHCTEeMa KaK OTKpPbITasA
CHUCTCMa

KpyroBopot BemiecTs u
IIOTOK SHEPTUU B

0.5



74

75

76

77

78

79

80

81

OKOCHUCTEMC

OCHOBHBIE TTOKa3aTEIN
9KOCUCTEMBEL.
OKOJIOTHYECKHUE
MTUPAMH/IBI.

AJIMUHUCTpATUBHAA
KOHTpPOJIbHAsI paboTa

H3menenus cooOmecTs —
CYKLECCUU

[TpupoHbIE SKOCHCTEMBI.
DKOCUCTEMBI 03€p U peK.
DKocucTemMsl MOpel U
OKEaHOB

[IpupoaHbIE 3KOCUCTEMBI.
DKOCUCTEMBI TYH/JIP, JIECOB,
CTEIEeH, MyCThIHb

AHTpOHOF CHHBIC
OKOCHCTEMbI

Ypb60o3KOCUCTEMBL.
[IpakTuueckas pabora
«/3yueHue u onucaHue
ypOOIKOCHCTEMBI

3aKOHOMEPHOCTH
(hopMUpOBaHUS OCHOBHBIX
B3aMMOJACHCTBUN
OpPraHu3MOB B DKOCHCTEMAX

0.5



82

83

84

85

86

87

88

&9

90

MexaHU3MBI BO3JECHCTBHUSI
3arpsiI3HEHUH pa3HbIX THUIIOB
Ha CyOOpPraHU3MEHHOM,
OpTraHU3MEHHOM,
MOIYJISALMOHHOM U
3KOCUCTEMHOM YPOBHSIX

buocdepa —
oO1IeruIaneTapHas
obomouka 3emnu

Vuenue B. U.
Bepnanckoro o 6uocdepe

3aKOHOMEPHOCTH
CYILECTBOBaHUs Onochepbl

KpyrosopoTsl BemiecTs u
OMOTEOXMMHYECKUE ITUKITBI

30HaIBHOCTH OUOChEpPHI.
OcHOBHbIE OMOMBI CYyIIN

YcroitunBocTh 6uocheps

DKOJIOrM4€eCKHe KpU3HCHI U
UX TIPUYUHBI

Bo3saelicTBue yenoBeka Ha
ouochepy



91

92

93

94

AHTpONIOreHHOE
BO3JICHCTBUE Ha
pacTUTENbHBIN 1
YKUBOTHBIN Mup. OxpaHa
MIPUPOJIBIL.
AJIMUHUCTpATUBHAA
KOHTpOJIbHAs paboTa

OCHOBHBIE IPUHLUIIBI
YCTOMYMBOIO pa3BUTUSA
YEJI0BEYECTBA U IIPUPOJIbI

PammmonansHOE
MPUPOAOIOIb30BAHUE U
COXpaHEHUE
OMOJOIrHYECKOI0
paszHooOpasus 3eMiau



Ob6o06uenue u
cUucTeMaTu3alus 3HaHUM 110
TemaM "DKoJIorus - HayKa
0 B3aMMOOTHOIIICHUSIX
OpPraHU3MOB JIPYT C APYTOM
Y HaJJOpPraHU3MEHHBIX
CUCTEM C OKpY’Karolen
cpenoit", "Opranusmsl 1

95 cpena ooutaHus'", 1
"DKO0I0rHUsI BUAOB U
nonynsanus”, "IKoaorus
CO0OIIIEeCTB.
OKOJIOTUYECKHE CUCTEMBI",
"Bbuocdepa - rnodanpHas
skocucrema" /
KontponbHas padoTta mo
teme "Okoorus"
96 PesepBHbIil ypok 1
97 PesepBHBIil ypok 1
98 PesepBHbIil ypok 1
99 Pe3epBHBIi1 ypok 1
100  PesepBHbIil ypok 1
101 Pe3epBHbIil ypok 1
102 AJIMUHHUCTpATUBHAS |
KOHTpOJIbHAsI paboTa.
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Koa nposepsiemoro IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOCHHUSI OCHOBI
TpeOoBaHUs NMPOrpamMMbl cpeiHero oouero oo0pa3oBaHus

ChopMupoBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CUCTEME €CTECTBEHH
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHbI MHUpPA, B TIO3HAHMM 3aKOHC
KU3HEHHO BAXKHBIX COLMAIbHO-3TUYECKHX, YIKOHOMHYECKUX, IKOJOTMUECKHUX
TaKK€ B PEIICHWH BONPOCOB PALMOHAIBHOTO MPUPOJONOIL30BaHUS, B (O]
OTHOIIEHHS K MPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIa/Ie POCCUHCKUX U 3apyOe

pa3BUTHUC Ouosorun

Bnagenue cucremMoil 3HaHMH 00 OCHOBHBIX METOAAX HAay4YHOIO 03I
OMOJIOTUYECKUX HCCIIEIOBAHUAX JKMBBIX OOBEKTOB M JKOCHCTEM (OMHCaHUE
HaOro1eHuil ); cnoco0aMu BBISIBICHUS M OLICHKH aHTPOIIOT€HHBIX U3MEHEHHH E
2 VYMeHue BbIABUraTh T'MIIOTE3bI, IPOBEPATh UX HKCIEPUMEHTAIBHBIMHU CPEIC
UCCJIEIOBaHMsI, aHAJIM3UPOBATh NIOJyUYEHHBIE PE3YJIbTAThl U 1€TaTh BHIBObIL.
BrisiBiieHHE 3aBUCUMOCTH MEXKIY UCCIIEIYyEeMbIMU BETMUYMHAMU, OOBSCHEHUE I

Q)OpMYJ'II/IpOBaHI/IC BBIBOZIOB C UCIIOJIb30BAHUCM HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ " 3¢



YMeHue BIajeTh CHCTEMON OMOJOrMYECKMX 3HAHMM, KOTOpas BKIIO
OUOJIOTHYECKHE TEPMUHBI U MOHATHUS (3KU3HB, KJIETKA, TKaHb, OPraH, OPraHu3M, BI
Ouorieno3, Ouocdepa; mMeTadoIU3M, TOMEOCTa3, KIETOUYHBIH WMMYHUTET, OHOCH
JTUCKPETHOCTb, caMOperyJIsiys, CaMOBOCIPOU3BE/ICHNE, HaCJIeJICTBE
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Ouonornueckue Teopuu: kietouyHas teopuss 1. IlIBanna, M. IllneiineHa,
cenekTuBHOro nMmynurera Il. Dpnnx, .M. MeuHnkoBa, XpOMOCOMHasl T€O
Moprana, 3akoH 3apojpieBoro cxoacrsa K. bapa, sBomtouronnas teopust U
Teopusl dBOJIOLMH, TeopHsi aHTponoreHe3a Y. JlapBuHa; Teopusi OMOreoLeHo:
H.M. BaBunoBa o meHTpax MHOrooOpasusi U MPOHMCXOXKIEHUS KYyJbTYPHBI
Cesep1i0Ba 0 yTSAX U HANPABIEHUAX 3BOIOLMH, yueHue B.M. Bepnanckoro —
3aKOHbI (eIMHOOOpa3usi MOTOMKOB IE€PBOTO IOKOJICHHUS, PACILEIUICHUS I
HacJeA0BaHUs NIpU3HAKoB ['. MeHens; ClerIeHHOro HaclIeI0BaHusl IPU3HAKO
resoB T. Moprana; roMOJOTMYECKHMX PsIOB B HACJIEACTBEHHOW H3MEH!
reHeTudeckoro paBHoBecus JIk. Xapaum u B. BaitHOepra; 3apojbiiiek
ounorenerndeckuii 3akoH J. ['exkens, @. Mrosuiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH );

npasuia (MmuanMyMa FO. JInOuxa, 3K0I0rnYecKoi MupaMuIbl Yucest, OMOMaccH
rurnotesbl (koanepBatHoil A.M. Onapuna, nepsuyHoro OynboHa Jx. Xonmeid

pubo3uma T. Yek)

YMenue peuiaTh MOHUCKOBLIC OHOJIOrHYECKHUE 3ala4M; BBIABJIATH MMPUYUHHO-CJ
HCCIICAYyCMbIMU OMOJIOrHYECKUMU O6’beKTaMI/I, nponeccaMu U SBJIICHUAMU; ACTIA
OCHOBAHHWHU IIOJTYYEHHBIX PE3YJIbTATOB,

COCTABJIATh TI'CHOTUIIMYCCKUEC CXEMbl CKPCIIMBAHUA [JII PAa3HbIX THIIOB HA
OpraHnu3MoB, COCTABJIATH CXCEMbI IMCPCHOCA BCIHICCTB M SHEPIrUU B 3KOCUCTCMAX

CEeTH)



YMeHHe ycTaHaBIMBaTh B3aUMOCBSA3H MEXKIY CTPOEHHEM U (DYHKIHMSIMHU: Op
TKaHeW, OpraHaMH U CHCTEeMaMH OPTaHOB y PAcTEHHH, )KUBOTHBIX M YEIIOBEK:
BEIIECTB; JTAllaMH KJIETOYHOTO IMKJIA M XM3HEHHBIX IHKJIOB OPraHU3MOB;
pPa3BUTHS, TEHOTUNIOM H (EHOTHIIOM, (GEHOTHIIOM U (aKTopaMHu Cpelb
SBOJIIOIMM; JBWXKYUIMMUA CHJIAMU  aHTPONOIEHEe3a; KOMIIOHEHTaMU s

HpI/ICHOCO6JICHI/I$IMI/I K HUM OPraHu3MoOB

YMeHne BBIJICIATE CYHICCTBCHHBIC ITPU3HAKU

CTPOCHHUSI BHUPYCOB, KJIETOK MPOKAPHUOT M JYKAPUOT; OJHOKIETOUYHBIX M MHO!
BUJIOB, OMOT€OIIEHO30B, AKOCUCTEM M OHOCHEphl; CTPOCHUS OpPraHOB U CI
KMBOTHBIX, YEJIOBEKAa; TIIPOIECCOB IKU3HEACATEIHOCTH, IPOTEKAONIINX |
KUBOTHBIX M YEJIOBEKA; OMOJOTHYECKUX IMPOIECCOB: OOMEHa BEMIeCTB (MET
IpeBpalleHusi YHEPTUr, OpPOKEHUs, aBTOTPO(HOTO U TeTepOTPOGHOTO THIIOR
XeMOCHHTE3a, MMTO3a, MeHo3a, TraMmeTroreHesa, SMOpPHOreHe3a, MOCTIM
Pa3MHOXKCHHUS, WHIMBHUIYAJIbHOTO pa3BUTHA OpraHu3Ma (OHTOTEHE3a),
reTepo3uca; JIEHCTBUI HCKYCCTBEHHOro O0TOOpa, CTAOMIM3HUPYIOIIETO, JIBH
€CTECTBEHHOT'0 0TOOpA; aJIONATPUYECKOTO U CHMITATPUYECKOTO BHI000Pa30B
CHJI 3BOJIIOIMM Ha TeHO(MOHJ NOMYJSAUH; NPUCITIOCOOJIEHHOCTH OpraHu?

qCepCaOBaHUA HaHpaBJ’ICHI/Iﬁ SBOJIIOLUHA; KPYTOBOPOTAa BEMIECCTB U ITIOTOKA SHECPTI]

ChopMupoBaHHOCTh YMEHHS BBIICTATH CYIIECTBEHHBIE NPU3HAKH BUPYCC
9YKApHOT; OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPIaHU3MOB, BHJIOB, OHO
O0COOCHHOCTH TPOLIECCOB OOMEHa BEIIECTB M TPEBPAILCHHUS DSHEPIUu

IUTACTUYECKOTO M SHEPTeTHYECKOT0 0OMEHa, XeMOCHHTE3a, MHTO03a, MEH03a, ¢
U Pa3MHOXKEHUS, MHAMBHUIYAJIbHOTO DPa3BUTUS OpraHu3Ma (OHTOreHesa), Oc
€CTECTBEHHOT'0 0TOOPa, BUA000Pa30BaHUs, IPUCIIOCOOICHHOCTH OPIaHU3MOB K
KOMITOHEHTOB SKOCHCTEM, aHTPOIOT€HHBIX M3MEHEHUH B 3KOCHCTEMax CBOECE

BEIIIECTB U MPEBPAIICHUS YIHEPTUU B Onocdepe



YMeHue HCIoIb30BaTh COOTBETCTBYIONIUE apPTyMEHTHI, OMOJIOTHYECKYI0 Tep
JUISL IOKa3aTeNNbCTBA POACTBA OPTAHM3MOB PA3HBIX CUCTEMATUUYECKUX TPYII; B
cpellbl OOMTAaHUS; €IUHCTBA YEJIOBEUECKUX Pac; HEOOXOIUMOCTH 310POBOTO C

pa3zHo00pa3usl BUIOB U SKOCUCTEM KaK YCJIOBUS COCYIIECTBOBAHUS IPUPOJIBI U

YMeHHe KpPUTHYECKH OLIEHUBaThb WHGPOPMALHI0O OHOJIOTHYECKOIO COMAEP:t
ITUYECKUE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHWH B  OHOJOTHH, Me;
paccMaTpuBaTh III00ATBHBIE SKOJIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH, (OpM

HUM COOCTBEHHYIO MTO3UIIUIO



IHHEPEYEHD 2JIEMEHTOB COILEPKXAHUA, ITPOBEPAEMBIX HA EI'D I1O

BHUOJIOI'NHN

Kon

1.1

1.2

1.3

2.1

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA
buosnorns xak HayKa. ’KuBble cucTeMBI U X HN3Yy4YCHUC

CoBpemeHHast OMOJIOTHS — KOMIUICKCHAs HayKa. brojorndeckne HayKu U U3y4aeMble HMH T
MPUKIIATHBIE U TIOUCKOBBIE HAYYHbBIE UCCIIEAOBAHUS B OMOJIOTHH.

3HaveHre OuoJOTHMH B (DOPMHPOBAHUM COBPEMEHHOM E€CTECTBEHHO-HAYYHOW KapTHHBI MY
Ouosorueil. 3HauYeHHE OWOJIOTMM B TMPAKTUYECKOW JCATEIHHOCTH YEJIOBEKA: MEV

IIPOMBILUIEHHOCTH, OXpaHe IPUPObI

JKuBble cucTeMBl Kak TpeaMeT wu3ydeHus Ouonoruu. CBOWCTBAa JKHUBBIX CHUCTEM: €U
JUCKPETHOCTh UM  UEJIOCTHOCTh, CIOXHOCTb M  YHNOPSAOYEHHOCTh CTPYKTYpBL, OT
CaMOBOCIIPOM3BEICHUE, PA3/IPAXKUMOCTh, U3BMEHYMBOCTbh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aiuu >KMBbIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAHEBBI, OPraHU3MEH
IKOCHUCTEMHBIN (OHoreorieHoTHYeCKui), Onocdepubiid. Ilporecchl, mnpoucxoasuiye B

IMPU3HAKU KHUBOTO. JKus3Hb Kak (I)OpMa CYHICCTBOBAHUA MATCPUHU

Mertoasl Ouonoruueckor Hayku. HaOmionmenue, m3MepeHue, 3KCIEPUMEHT, CHCTEMAaTH3a
3aBUCMMOM M HE3aBUCHMOHU IiepeMeHHOH. IlnanupoBanue skcrepumeHrta. IlocTtaHoBKa v
runote3a. Ilonstue BbIOOpKM U €€ AOCTOBEpHOCTh. Pa30poc B OHMOJIIOTMYECKHX JaH:

MOJTyYEHHBIX pe3ybTaToB. [IpUunHbI HCKaXKEHUS pe3yIbTaTOB AKcIepuMenTa. [lonarue cras

Knerka kak Ononorudeckas cucremMa

Kietka — cTpykTypHO-QOYHKIIMOHANIbHAS €IUHUIA KUBOTO. VICTOpHUS OTKPBITUS KIICTKH. P:
Knerounas teopus (T. HIBann, M. llneiinen, P. Bupxos). OcHOBHBIE NOJI0KEHHS] COBPEMEH
MeTo1bI MONIEKYJISIPHOM U KJIETOYHOM OMOJIOTHH: MUKPOCKOIHUS, XpoMaTorpadus, 31eKTpod

nuddepeHnranibHoe eHTPUGYyTHpOBaHNe, KYJIbTUBUPOBAHNE KIIETOK



2.2

XHMMHYECKUN COCTaB KIIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOJJIEMEHTHEL. Boma u €€ pourr
ydacTue B CTPYKTYPUPOBaHUM KIIETKH, TEILUIOPETrysuy. MuHepaabHble BEIIECTBA KIETKH,
KAaTHOHOB U aHUOHOB B KJIETKE.

buonornueckue monumepsl. benku. AMUHOKHMCIOTHBIM cocTaB OenkoB. CTpyKTypsl Oen
CTPYKTypa Oenka, MenTHaHas cBsi3b. BropuuHas, TpeTuyHasi, 4eTBepTUYHAS CTPYKTYpPHI. [l¢
Knaccudukanus 6enxoB. buonornueckne pyHKIUN OCIIKOB.

VYrneBonpl. MoHOcaxapuapl, AUCaxapuibl, OJUTOCAXapuabl W Toiucaxapuasl. OOuui
XUMHUYECKHE CBOMCTBA YIIIeBOIOB. bronornueckre GyHKINU yTIIE€BOIOB.

Jlunuasl. T'uppodunsHo-runpodoOHble cBoiicTBa. Knaccudukanus nunumos. Tpurnuue
crepounibl. buonornueckue ¢pyHkuun aunuaoB. OOue cBOHCTBa OMOJOrMUECKUX MeMOpa
CaMO03aMBbIKaHUIO, TOJIYIIPOHHUIIAEMOCTb.

Hyxneunossie xucnotel. JIHK u PHK. Crpoenne nHyxnenHoBbix kuciot. Hykneotunsr.
[IpaBuno Yapragpga. Ctpykrypa JHK — nBoitHas crnupanb. MecToHaxoxaeHHE U OHOJIOTT
PHK. ®yukuuu PHK B kietke.

Crpoenue monekynsl AT®. Maxkpospruueckue cBsisu B wmojiekyiae AT®. buos
BoccranoBneHHble mepeHOCUnKH, uX QyHKUIuH B kieTke. CexBenuponanue JJHK.
CrpykrypHast Ouojorus: OMOXMMHUYECKHE M OHO(PHU3MUECKUE MCCIEJOBAHUS COCTaBa U |

OUOMOJIEKY T
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TuIb! KJIETOK: SyKapruOTHYECKask ¥ MpokapruoTHueckas. CTpyKTypHO-(pyHKIIHOHAIBHBIE 00pa
Crpoenue npokaproTHueckoi kietku. Kinerounas crenka O6axtepuil u apxeil. OcobeHHOC!
aBTOTPOGHON MPOKAPUOTUYECKUX KJIETOK. MEeCcTO U posib MPOKApPUOT B OMOLIEHO3aX.
CrpoeHne u (PYHKIIMOHMPOBAHHME SyKapHOTHUECKOM KieTkH. [lmasmartmdeckas memOpaH
IUIa3MaTHYecKO MeMOpaHbl. TpaHCIIOPT BEIIECTB uepe3 IIa3MaTHYecKylo MeMOpa
oOneruénnast quddy3us), aKTUBHbIM (EPBUYHBIA U BTOPUYHBIN aKTUBHBIM TpaHcnopt). Il
PabGoTa Harpuii-kaqueBoro Hacoca. DHJIOIUTO3: MUHOMMTO3, (harormuTo3. DK30muTO3. KT
(YHKIIMH KJIETOYHON CTEHKH pacTeHMd, TpuOOB.

Hurornnaszma. Ilutozons. Llutockener. JIpwxenue mutomiasmbl. OpraHoWAbl KIETKH. |
KJIeTku: sHpomnazmatuyeckas cetb (OIIC), ammapar ['onbaku, JIM30COMBI, UX CTPOEH
OJTHOMEMOpaHHbIX OPraHouAoB KieTKU. CTpoeHue rpaHyJsipHOro perukyiyma. CHHTE3 |
KJIETOYHBIX MeMOpaH. ['mankuii (arpaHyssipHbIi) 3HAoMIa3MaTtudeckuil peTuxkyiaym. Cer
INonbxu. TpaHcnopt BelecTB B KieTKe. Bakyoin pacTUTENBHBIX KIETOK. KIeTOUHBIN COK. '
[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPHUH, TUIACTUBL.

Crpoenue u QpyHKIMM MUTOXOHAPHM M miactui. IlepBudHble, BTOPHUUYHBIE U CIIOXKHBIE IU
3yKapHoT. XJIOPOIUIACThI, XPOMOIUIACTHI, JISUKOIIACTHI BEICHINX PACTEHUMN.

HememOpannbsie opranouapl kietku CrpoeHne #  (QYHKIMM HEMEMOpPaHHBIX Opra
MukpodunamenTsl. Mpleunble KieTkd. MukpoTtpy6ouku. Knerounsiit nentp. CrtpoeH
pecHudek. MUKpOTpyOOUKH HUTOILTa3MbI. [leHTpros.

Anpo. ObGonouka siapa, XpoMaTHH, KapuoIUlasMma, SAPBINIKH, UX CTPOCHHE U (PYHKIMH.
[IpocTpaHCcTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTEp(Da3HOM sape. benku xpomaTtuHa — ru

Knetounsie BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIIETOK 3YKapHOT (PacTUTENBLHOM,
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2.5

AcCCUMMIIAIMS U TUCCUMMIISIIIAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunbsl oOMeHa BEIIeCTB: aB
VYyactue kuciaopoga B 0OMEHHBIX Hpoleccax. JHepreTudeckoe oOecredeHrne KIETKU: P
nporeccax. PEepMEHTATUBHBIN XapakKTep pPeakluid KIETOYHOro metabonuszma. depmeHT
mexanu3Mm neiictBus. Kodepmentsl. OTimums (epMEHTOB OT HEOPTaHMYECKUX KaTallu3
OeNKU-UHIMOUTOPBI. 3aBUCUMOCTb CKOPOCTU (PepPMEHTATUBHBIX PEAKIMNA OT PA3TUYHBIX (aK]
[lepBUuHBIIl CHHTE3 OpraHMYECKHX BemiecTB B KieTke. DorocuHTes. Ponp xmopomact
CaeroBas u TemHOBas (a3pl. [IponykTuBHOCTE hoTOCHHTE3a. BimsHue pa3nuuHbIX (HakTof
3HavyeHne POTOCHHTE3A.

XemocunTe3.  Pa3HooOpa3ue  OpraHM3MOB-XEMOCHMHTETHMKOB:  HHUTPU(PHUUIHPYIOLIHE
cepoOaKTepuu, BOIOPOAHbIE OaKTepuH. 3HaUeHHE XEMOCHHTE3a.

AHa’pobHble opraHu3Mbl. Buasl Opokenus. I[lpoaykTel OpoXKeHHS W HMX HCIIOJIb30Bal
MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHH U BO30YTUTENN OONIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTamlbl SHEpreTudeckoro obmeHa. IloAroToBUTENBHBIN ATaIl.
pacIIeruIeHHe TIFOKO3bI.

bronorndeckoe OKHCIEHHE, WM KIETOYHOE IbIXaHWe. POk MHTOXOHIpWH B IpoIeccas
Huknuaeckue peaknuu. OxucnurensHoe (GochopunupoBanue. [IpenmymiecTsa a3poOHOTO

aHa’pOoOHBIM. D(PPEKTUBHOCTH FIHEPTETUIECKOTO OOMEHa

Peakuuu MaTpuyHOro cuHTe3a. I[IpUHIMII KOMIUIEMEHTAapHOCTH B PEaKUUsIX MatTpr
HacJieICTBEHHON nH(popmanuu. ['eHeTnueckuit koJ, ero cBoiicrsa. TpaHCKpUNLUSA — MaTpH
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb. TpaHcs
tpancnoptabix PHK B OmocunTe3e Oenka. YcmoBus 6uocunrte3a Oenka. KomupoBanue ai
OuocuHTese Oenka.

Opranu3anus reHoMa y MPOKapUOT U 3YKAapHOT. Perynsduus akTHUBHOCTU T'€HOB Y IPOK:
Kako06, K. Mano). Perynsuus oOMeHHBIX IpolieccoB B kiieTke. KieTounslit romeocTas.
Bupycer — HekiteToUHbIE (POPMBI )KU3HU U OOJIUTaTHBIE MTapa3uThl. CTpOEHHE MPOCTHIX U CIIO
6axkteprodaros.

BupycHbie 3a001eBanus yenoBeka, )KUBOTHBIX, pacteruil. CITN /], COVID-19, conmanbHbie |
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Knerounslif nuki, ero nepuoasl u perymsauus. Marepdasza u Muto3. OcoOEHHOCTH MPOLIECCC
[lonroroBka knerkn k peneHuto. lIpecnHTeTMUeckuii (IOCTMUTOTHYECKHM), CUHTETHY
(MPEeMHUTOTUYECKUIA ) TIEPHOIBI HHTEP(a3bI.

Marpuunsiii cunare3 JHK — perumkanwma. Ipunnuner permmukanuun JJHK: xommnementa
CUHTE3, aHTunapasmieabnocts. Mexanusm pernkanuu JJHK. Xpomocomsl. CtpoeHue xpomc
XpOMOCOMHBIM HA0Op KJIETKH — KapHOTHIL. [IUMIONIHBIN U ramion b Habopbl XPOMOCO)
[TonoBbIE XpPOMOCOMBI.

Jenenune xknetkn — Muto3. CTaguu MUTO3a U MPOUCXOASIINE B HUX MpolecChl. THUITBI MUT
buonornueckoe 3HaueHue MHUTO3a. Perynsnus MUTOTMYECKOro LuKia KieTku. [Iporpamwm
aromnTo3.

(DYHKHI/IOHaJ'IBHaSI T'€HOMHUKaA

Opranusm Kak Ouosiornyeckas cuctema
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OpnHOKIIETOYHBIE, KOJIOHUAJIBHBIE, MHOTOKJIETOYHBIE OPTAHU3MBbI 1 MHOTOTKAHEBBIE OPTaHM3)
@opMbl pa3MHOXKEHHS OpPTaHM3MOB: Oecrojioe (BKIIOYash BETETATHBHOE) W TOJIOBOE. Bw
NIOYKOBAHUE, CIIOPYJISALM, (hparMeHTalus, KIOHUPOBAaHHUE.

[lonoBoe pa3muoxkenue. IlonoBbie kieTku, miaum ramersl. Meio3. Cragunm Mmeiosa. llor
Kpoccunrosep. buosorndeckuii cMbIicii Me€H03a M TOJOBOTO mporecca. Meio3 U ero
OpraHU3MOB.

[IpenzapoapieBoe pazsute. ['amerorenes y xkuBoTHbHIX. [losoBbie kene3bl. OOpa3oBaHMUC
Cnepmatorene3 u ooreHe3. CTpoeHue MOJIOBBIX KiIeTOK. OIUIOIOTBOpPEHHE U IMOPHOER
Cnioco0OsI OTUIOIOTBOPEHHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

WNuauButyanbHOe pa3BUTHE OpraHu3mMoB (oHTOreHes). Ctaauu sMOpuoreHesa >KUBOTHBIX (Ha I
Tumel apoGiienns. OcoOeHHOCTH APOOICHUST MICKOITUTAIONIMX. 3apOABIILIEBbIC TUCTKU (Tact
TKaHEH W3 3apOJBILIEBBIX JHMCTKOB. B3auMHOE BIIMSHHUE 4YacTed pa3BUBAOLIETOCS 3apOJbILL
3aKiajka IUIaHa CTPOEHUS JKUBOTHOTO KaK PE3yJIbTaT HePApXUUIECKUX B3aMMOICHCTBHUI I'E€HO
pa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYIKAIOILICH CPEJIBL.

Poct u paszBurue xxuBoTHbIX. [locTamMOproHaneHbIi nepuoa. [Ipsmoe u HenpsiMoe pa3BUTHE
0€CIIO3BOHOYHBIX M T03BOHOYHBIX JKMBOTHBIX. bHonornyeckoe 3HaueHUEe MPSAMOTO
pacrpocTpaHeHne B Ipupofe. Tumbel pocTa KUBOTHBIX. DAaKTOpPHI PErysslUHd pOCTa XKi
NOCTAMOPHOHAJIBHOTO Pa3BUTHsl Y )KMBOTHBIX M uesoBeka. [lepropl oHTOreHesa uenoBeka.
PasmHoxenue u pa3Butue pacteHuid. 'ametodut u cnopodut. Meiio3 B )KU3HEHHOM LHKJIE |
npouecce Menosa. ['ameroreHes y pacreHuil. OIUIOOOTBOPEHME U Pa3BUTHE DPACTUTE!
OIIOJIOTBOPEHHE Yy IBETKOBBIX pacTeHuil. OOpa3oBaHHE M pPa3BUTHE ceMEHU. MexaHu:

pacTeHUM U KUBOTHBIX

Hcrtopust craHoBiIeHUsI U pa3BUTUSA T'€HETUKH KaKk Hayku. OCHOBHBIC T€HETHUECKHUE MOHSTI
XPOMOCOMBI, aJJIeNbHbIE TEHBI, albTEPHATHUBHBIC MPHU3HAKU, JOMUHAHTHBIA M peIrecc
TreTEePO3UroTa, YWCTas JUHUS, TUOPUABI, TEHOTHUIN, ¢eHoTun. OCHOBHBIE METOMABI Te€

LUTOJIOTMYECKUH, MOJIEKYJIIPHO-T€HETUYECKHUI
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MonorubpunHoe ckpemuanue. [lepssiii 3akoH MeHens — 3aKoH eAMHO00pa3us rHOpHI0B
JIOMUHUPOBaHUs. Bropoii 3akoH MeHnens — 3aKOH paclleIUIeHHs Ipru3HakoB. [{uronoruae
cKkpemuBaHus. ['unore3a 4uCTOTHI raMeT.

AHanusupyrolee ckpemuBanue. IIpomexxyTounslii xapakrep HaciefnoBaHus. PacuierieH
JOMHMHHUPOBAHMH.

Jurubpunnoe ckpemrBanue. Tpetuil 3akoH MeHiens — 3aK0OH HEe3aBHUCHUMOI'0 HacJe10BaHU
OCHOBBI TUTMOPUIHOTO CKPEILIMBAHUS.

CueruieHHoe HacnenoBaHue npusHakoB. Pa6otel T. Moprana. CuernieHHOe HaclleZloBaHUE
MEXy reHaMu. XpOMOCOMHas TEOpHsl HACJIEICTBEHHOCTH.

'eneruka mosa. XpOMOCOMHBIN MEXaHHM3M ONpEENEeHUs Moja. AyTOCOMBI U TOJIOBBIE >
reTeporaMeTHBIN 1oJ. ['eHeTnyeckas CTpyKTypa I0J0BbIX XpoMocoM. HacienoBanue npusHe
I'enorun kak wnenocTHas cucrema. Ilneorpomuss — MHOKECTBEHHOE [EHCTBHE TIEHA.

B3anmoneiicTBre HeamienbHbIX reHOB. KommeMenTapHocTs. Dnuctas. [Tlonmumepus

B3aumoneiictBue renotuna u cpenpl npu  ¢GopmupoBaHuM (QeHoTturna. V3MeHUYuBOCTbH
KOJIMYECTBEHHBIE MPU3HAKKU. BHUJIbI ©I3MEHUUBOCTH: HEHACIIEACTBEHHAS U HACJICICTBEHHASI.
MoaudukanmuonHas U3MEHYMBOCTb. Ponb cpensl B (OpMUPOBAaHUM MOAWGDUKAIIMOHHOW U
npu3HaKa. Bapuarmonnsii psa v BapuanonHas kpusas (B. MoranHcen). CpoiicTBa Monuukar
l'enotunuueckast w3MeHYMBOCTh. (CBOMCTBA TEHOTUIIMYECKONW M3MEHYMBOCTH. Bumsl re
KOMOWHATUBHAsSI, MyTAI[HIOHHASI.

KomOunaruBHas 13MeHYHBOCTh. Meiio3 U MOJIOBOM MPOIecC — OCHOBA KOMOMHATHUBHON M3MEE
M3MEHYMBOCTHU B CO3/IaHMH T€HETUYECKOT0 pa3HO00pasus B Mpeesiax OHOrO BH/IA.
MyTanmoHHasi ©3BMEHUYMBOCTb. BUIbI MyTaIuii: reHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CTIOHTaHHE
Snepuble u uMromnazMatuueckue mytammu. Comathyeckue W moJjoBble MyTaimu. [lpuul
Myrtarenbl U WX BIMSHUE HA OPraHM3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOIO Ipouecca. 3a

HacieacTBeHHOM n3MenunBocty (H.M. BaBuioB). BHesiepHas n3aMeHUMBOCTh U HACIIECTREN
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Kapuorun uenoBeka. MexxayHapoqHasi INporpaMma HCCIIEIOBAaHUS TE€HOMA YeJIOBEKa.
YejoBeKa: TEeHEANOTHYeCKUi, ONM3HELOBBIH, LUTOrCHETUYECKUH, MOIMYyIAUOHHO-CTS
reHerndeckuii. COBpeMEHHOE ONpeeIeHHEe TeHOTUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBaHME, T'e
nomoubto [I1[P-ananu3a. HacnencrBennsie 3a0oeBanus yenoBeka. ['eHHbIE 1 XpPOMOCOMHH
C HACJIECTBEHHOW MpPeApaclojOKEHHOCTbIO. 3HAYEHHE MEIUIIMHCKOM TEHETHUKU B

reHeTHYECKHX 3a00IeBaHni uetoBeka. CTBOIOBEIE KIIETKU

JloMecTukaius U ceneKkiysl. 3apokKIeHUE CENeKIMU U JoMecTUKauuu. Yuenue H.J. BaBuior
MHOT000pa3usi KyJIbTYpPHBIX pacTeHuUd. Ponb cenekiuy B CO3AaHUM COPTOB PACTEHHN U IO
mTamMM. 3aKOH FOMOJIOTUYECKUX PSIIOB B HachaeAcTBeHHOW n3MeHunBocTy H.M. BaBuiona, e
paboThL.

Metoapl ceneKIMOHHON paboThl. MCKyCCTBEHHBIH OTOOp: MAacCOBBIM W MHIUBUAYaJIbH
ceneknuu. McnpiTanue mpou3BOAUTENECH MO MOTOMCTBY. OTOOD MO T€HOTHUITY C TTOMOIIBIO C
oTOOp Mo reHoTuIry ¢ momoisio anammsa JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CENEKIIMOHHON paboThl. PanmuaniMoHHbIN U XUMHUYe
MyTaluid y KyJIbTYpPHBIX (GopM opraHuzMoB. Vcmoiap3oBaHHE T€HOMHOTO pPEIaKTUPOBAHUS
JHK nns nony4yeHuss uCX0JHOTO MaTepHrana Jjisl CENEeKIUU.

[Tomydenue nmomuruionioB. BHyTprBUIoBas ruOpuau3anus. bin3kopocTBEHHOE CKPEIIMBAHUE, |
CKpeIMBAHUE, WA ayTOPUIUHT. [ eTepo3unc 1 ero npuauHbl. Mcrmonp30BaHue TeTepo3uca B CeIeK

[Ipeononenue Gecruioust MeKXBUIOBBIX THOPUAOB. JJOCTHKEHUS CENEKINH PACTCHUI U dKUBOTHBL

OOBEKTHI, HCHIOIB3YEMbIE B OMOTEXHOJIOTHH, — KJIETOUYHBIC U TKAaHEBBIE KYJBTYPBI, MHKPOO]
TpanuimonHas OMOTEXHOIOTUS: XJIeO0NeYeHUE, MOTYYeHHE KUCIOMOJIOYHBIX POIYKTOB, BUH
cuHTe3. OOBEKTHl MUKpOOHOJIOrHYeckux TexHonoruil. IlponsBoncTBo Oesika, aMUHOKUCIOT
OIUTOIOTBOpEHUE. PEKOHCTPYKIMS SIMIIEKIETOK M KJIOHUPOBAHKE KUBOTHBIX. MeTo/ TpaHCIuia
XpOMOCOMHAsi M T€HHas WHKEHepusa. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYHPOB:
JIOCTIDKEHHMsI M TEPCIeKTUBBl XPOMOCOMHOM W TE€HHOM HWH)XeHepuu. MeauuuHckue Ou

CTBOJIOBBIX KJICTOK

Cucrema 1 MHOroodpasue opraHm4eckoro Mupa
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buonornueckoe pasHooOpasue opraHuzmMoB. CoBpeMEHHash CUCTEMa OPraHUYECKOro MHUP:
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHE I'PYIIIIBI OPTaHU3MOB.

Oco0OeHHOCTH CTPOEHUS M KU3HEAESITEIbHOCTH OJHOKJIETOUYHBIX OpPraHu3MoB. bakrepuu, :
OJIHOKJIETOYHbIE BOJOPOCIH, Apyrue npoTucThl. KojoHuanbHble OpraHusmsl. J[BH>keHue
amMEOOMIHOE, JKI'YTHKOBOE, PECHMYHOE. 3allluTa y OJHOKJIETOYHBIX OpraHusmoB. Paznp

opranu3MoB. TakcHChI

MHorokierounsle pacTeHus. B3auMocBs3p yacTell MHOIOKJIETOYHOTO OpraHusMa. TkaHu
MHOTOKJIETOYHOro opraiu3ma. OpraHusM Kak eauHoe Lenoe. TkaHu pacreHui. |
oOpas3oBaTeilbHas, IOKPOBHAs, MPOBOJAIIAsA, OCHOBHas, MexaHuueckas. OCOOEHHOC

PacCIoJIOKCHHU A TKaHEH B opraHax paCTeHI/Iﬁ

BereraruBHbie U reHepaTHBHBIE OpraHbl pacTeHU. DYHKIUHU OPraHOB U CHCTEM OPTaHOB.
MHOTOKJIETOYHBIX PACTEHUW: TpOmu3Mbl U HacTuu. llorjomieHue BOABI, YIJIIEKUCIOTO T
pacrenusmu. [Ipixanue pacrenuit. Juddys3us ra3zoB depe3 MOBEPXHOCTh KIETKH. TpaH
Brinenenue y pacteHuii. 3amura y MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. Cpenctsa macc
DUTOHITU L.

Pazgpaxxumocts W peryisiiust y Oopranu3mMoB. PazipakuMOCThb M PEryJisiliius Yy MHOTOKJI

BCIICCTBA U UX 3HAYCHUC

MHOroKJIETOYHbIE KUBOTHBIE. B3aMMOCBS3b YacTe€d MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW
MHOT'OKJIETOYHOTO opranusma. Opranusm Kak efauHoe uesnoe. ['omeocrtas. TkaHU KUBOTHBIX
TKaHEH: SMUTENHAIbHAS, COCIWHUTEIbHAs, MBIIICUYHAs, HepBHass. OCOOCHHOCTH CTPOCHH

TKaHEH B opraHax XMBOTHBIX WU YCJIOBCKa
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Opradbl U CHCTEMBI OPraHOB KXUBOTHBIX. DYHKIIMM OPraHoOB MU CHUCTEM OpraHoB. Omop
OJIHOKJIETOYHBIX M1 MHOTOKJIETOUHBIX KUBOTHBIX. Hapyxublii 1 BHyTpeHHUH ckeneT. CTpoeH:
JIBMyKeHrne MHOTOKJICTOYHBIX JKMBOTHBIX. IIuTanue KUBOTHEIX. [InTaHne MO3BOHOYHBIX KF
Koxnoe npixanue. XKabepHoe v 1ErouHoe ApIXaHUE.

JlpixaHue TI03BOHOYHBIX IKUBOTHBIX. OBOJIIOIMOHHOE YCIIOKHEHUE CTPOCHUS JIETKY
JpixarenpHas cucTeMa uyenoBeka. MexaHu3M BEHTUJISIUMU JIETKUX y NTUI U MJIEKOIUTa
opraHu3moB. TpaHcnopT BewecTB y KUBOTHBIX. KpoBeHOCHas cucteMa u e€ opranbl. Kpose
KUBOTHBIX. Kpyrum kpoBooOparieHus. DBOJIONMOHHBIE YCIOXHEHUS CTPOCHHUS KPOBEHC
JKUBOTHBIX. Brifienenue y opranu3smoB. Brigenenne y uBOTHBIX. COKpaTUTEIbHBIE BAKYO!
MOJIOCTH TeJla C KPOBEHOCHOW M BBIJACIMUTENBHON CUCTEMAaMH. BblaeneHue y MO3BOH(
MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M X MPOU3BO/THBIEC.

PaznipaxxuMocTh U peryssinus y OpraHu3MoB. Pa3apakuMOCTh Y OJHOKJIETOYHBIX OPTaHU3MC
peryJisius y MHOTOKJIETOYHBIX pacTeHHil. POCTOBEIE BellecTBa U UX 3HAUCHUE.

HepBuast cucremMa u pediexTopHas peryisiuss Yy MHOTOKJIETOYHBIX KHBOTHBIX. Hep:
DBOJIIOLIMOHHOE YCIIOKHEHUE CTPOCHHSI HEPBHOU CUCTEMBI Y JKUBOTHBIX.

Pa3pabotka anroputmMoB u mporpamm i 3(PPEeKTUBHON (PYHKIIMOHATHHOW aHHOTALN

IIPOTEOMOB, META00JIOMOB MUKPOOPIaHU3MOB, PACTEHUM, )KMBOTHBIX U Y€JIOBEKa

OpFaHI/I3M YCJIOBCKA U €T0 3J0POBLC

OpFaHBI U CUCTCMBbI OpraHOB YCJIOBCKA. OTIIGJII:I T'OJIOBHOT'O MO3Tra IIO3BOHOYHBIX KHWBOTH
nyra. be3ycrnoBubsie U ycnoBHbIe pediiekchl. ['ymMopanbHas peryisius U SHIOKPHUHHAS CH
JKene3pl SHIOKPUHHOM CUCTEMBI M MX TOPMOHBI. JlelicTBue ropMoHOB. B3auMocCBsA3b Hep

lNumoranamo-runodusapHas cucreMa. Peduiekc u peduiektopHas xyra. be3ycioBHEIE H yCIIOr

3amura opranusma ot 6osesHeil. IMmmyHHast cuctema uenoBeka. KieTo4nslil u rymopaibH
npuoOpeTEéHHBIA crnienupuueckuii UMMYHUTET. TeopHus KIIOHAJIbHO-CEIEKTUBHOTO HWMMYHI
C.Toneraa). BocnanurenbHble OTBEThl OpPraHW3MOB. Pojb BpPOXIEHHOTO HMMYHHT

3a200J1€BaHUM

KpoBeHnocHas cuctema u e€ opransl. Cep/iiie, KpOBEHOCHBIE COCYbI U KPOBb. Kpyru kKpoBoo

perynsuus

Hpixanue uenoBeka. [uddys3us ra3oB uepe3 MOBEPXHOCTh KIETKH. J[pIxaTenbHas cuc

MOBEPXHOCTh. Perynsnmst nprxanus. JprxarenbHbie 00bEMBI
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HI/IH_ICBapI/ITCJIBHaSI CHUCTCMa YCJIOBCKaA. OT,Z[GJIBI MMUIICBAPUTCIIBHOT'O TpaKTa.

BHYTpI/IHOJ'IOCTHOC " BHYTPHUKIICTOYHOC MUIICBAPCHNC

[TokpoBel 1 ux mpousBogHbie. Opranbl BbiAeneHus. [louku. CtpoeHre U (QYHKIMOHUPO

CCKpeHus u 06paTHOC BCAaCbIBAHHUEC KaK MCXaHU3MbI pa6OTLI OpraHOB BBIACJICHUA. O6pa30BaH

I[BI/DKGHI/IG YyeJIoBeKa: MbIIIeuHas cucremMa. CKEICTHBIC MBIIINBI 1 UX pa60Ta. CTpOGHI/Ie U TH

Teopnﬂ 3BOJIIONMU. Pa3BuTHE )XU3HU Ha 3emie

OpomouronHass teopust Y. JlapBuHa. I[Ipeanochuiku BO3HMKHOBEHUS AapBUHU3MA. JKU3H
JapBuHa.

JBmxymiye cuiabl 3BositouK BuioB o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTh Pa3MHOKEHHU:!
U3MEHYMBOCTh, OOpPH0OA 3a CYIIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).
Odopmnenune cuaternueckor Teopuu sBostonuu (CTD). HeittpanbHas Teopus 3BOJIIOIUH.

Ouosorus. 3HaueHHe IBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTy
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[Momynsamust Kak dJeMeHTapHast eIuHHIa SBONIONMH. COBpEeMEHHBIE METOABI OLEHKH Te€
CTPYKTYpbl momyisiuuid. M3MeHeHHe TeHO(OHIAa MOMYyJSALUUN KaK 3JIEMEHTapHOE 3BC
reHetTudeckoro pasHosecus Jx. Xapau, B. BaituOepra.

DneMeHTapHbIe (PaKTOPHI (IBIKYIIME CUITBI) IBOIOIUU. MyTannoHHBIH mporecc. KoMOunH:
TeHOB — CIy4ailHble HEHANpPAaBJICHHbIE W3MEHEHHs YacTOT ajUleliell B MOMyJSnusx. O¢
W3onsauums nonmymsimii: reorpaduueckas (IpocTpaHCTBEHHAs ), Ouosiornieckas (penpoayKTHI
EctectBennbiii  otOop — HampaBnsomuid Qaktop sBomounuud. DopMbI  ecTeCTBe
CTAOMIM3UPYIONIHH, pa3phIBatomuid (qu3pynTuBHBEIN). [TomoBoI 0TOOP.
[IpucrocoOIeHHOCTh OPraHU3MOB KaK pPE3yJbTaT MHKPOABOIIONHMHA. BO3HUKHOBEHHE TP
Apomopdo3sl u uamoanantauuu. [Ipumepsl npucnocoOneHuit y opranu3zmMoB. OTHOCHUT
OpPTaHH3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3yJabTaT MHKPOIBOJIONHH. V
BunooOpazoBanusi. Ilythu u cmocoObl BUI00Opa3oBaHUs: aionmarpuyeckoe (Teorp:
(9KOJIOTUYECKOE), «KMTHOBEHHOEY (MOJMMIIONAN3aNNs, THOpuaAn3anus). JJIMTeTbHOCTh 3BOJIK
Mexanu3mbl GopMUPOBaHHS OMOTIOTUYECKOTO Pa3HOOOPA3Usl.

Ponp 3BoOMOIIMOHHONW OMOJIOTHMH B pa3pabOTKe HAYYHBIX METOIOB COXpaHEHUs OuopazH
KODBOJIIOIMSA MAPa3UTOB U UX X035€B. MexaHU3Mbl (JOPMHUPOBAHUS YCTOWIMBOCTH K aHTHO

Heu

MeTonbl HM3y4YeHHS] MaKpOdIBOJONUU. [lalleOHTOIOTHYECKHEe METOMbI HM3YUYEHUS 3BOJIIO
(buUIOreHeTUYEeCKUe PsIbl OPTaHNU3MOB.

buoreorpaduueckne MeTonasl u3ydeHus odBoironuu. CpaBHeHue Giaopel W ¢ayH
buoreorpaduueckue obmactu 3emiau. BUabl-oHIEMUKU U PETTUKTHI.

OMOpPHOIOTHYECKHE W CPaBHUTEIBHO-MOP(POIOTUICCKUE METOJbI W3YYCHHS DBOIIOIIUI
SBOJIIOIMH OHTOTEHE3a U TOSBICHUS YBOIOIMOHHBIX HOBIIECTB. [ OMONOTHYHBIE ¥ aHAJIOTH
OpraHbl ¥ aTaBH3Mbl. MOJEKYJSIPHO-TEHETHUECKUE, OMOXUMHUECKUE W MaTEeMaTUYEeCKHE
I"'oMonoru4uHbIe reHLl. COBpeMeHHble MCTOABI TOCTPOCHUA q)HJ'IOl"CHGTI/I'—ICCKI/IX ACPCBLHCB.
XpOMOCOMHbIe MyTalluy U 5BOJIIOHA TCHOMOB.

OO0mue 3aKOHOMEPHOCTH (IMpaBuiia) 3BOMOLKMU. HeoOpaTuMOCTh 3BOMIONMU. ANaNTHBHAS

TEMIIOB 3BOJIIOLIUU
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Hayunble rumoTe3bl NpOMCXOXKIEHUS JXKUM3HU Ha 3emie. AOHMOreHe3 M NaHCHepMus.
3apOXKACHUM KHU3HHU (KpealoHu3M). ['unore3a MoCTOSIHHOTO CaMO3apOXKACHUS KU3HU U €
Penu, JI. Cnannanuanu, JI. [Tactepa. [IporcxoxkaeHne )KU3HU U aCTPOOHOIIOTHS.

OcHoBHbIE 3Tallbl HeOpraHU4eckod sBostouuu. [lmaHetapHas (reojiornyeckasi) SBOJIO
AOUOTreHHBIN CHHTE3 OpraHNYeCKUX BelecTB U3 Heopranndeckux. Oneir C. Musmiepa u I'. |
u3 MoHomepoB. KoanepBarnas runoreza A.M. Onapuna, rumnore3a NnepBUYHOro OyJIbOHA
runote3a . Mémrepa. Pubosumsbr (T. Yekx) m rumoreza «vupa PHK» VY. I'mnbepra
BO3HUKHOBEHHUE MPOTOKIIETKH.

Wctopust 3emin u Meronbl €€ nzyuenus. Vickonaemple OpraHidecKie OCTaTKU. I e0XpoHOIOrH
U a0COJIIOTHAsE TEOXPOHOJIOTHS. [ €0XpOHOI0rnYecKas IIKaia: 0Hbl, 3pbl, HEPUOIbI, FTTOXH.
HavanpHple sTanmbl opraHudeckod d3Bomouuu. [losiBieHMe M HBOMIOLMSA NEPBBIX KIIET
BosnukHoBeHHE TepBBIX 3KocucTeM. COBpEeMEHHbIE MUKPOOHbBIE OMOIUIEHKH KaK aHaJIoT
Crpomaronutsl. [IpokapruoTsl U 3yKapHOTHI.

[TpoucxoxaeHnue s3ykapuoT (CUMOHOreHe3). DBOMIOIMOHHOE IPOUCXO0XkKACHNE BUPYCcOB. [Ipa
OpraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHoOBHbBIE 3Tallbl ABOJIOLMU BBICIIMX pacTeHud. OCHOBHBIE apoMop(o3bl pacTEHUH.
[losiBneHMe criOpoBBIX pacTeHUH U 3aBoeBaHKue UMHU cylu. CemeHHble pacTeHus. IIponcxox,
OcCHOBHBIE 3Tanbl 3BONIOLMU KUBOTHOTO Mupa. OCHOBHbIE apoMOP(O3bl KUBOTHBIX. B
B3pBIB — IIOSIBJICHHME COBPEMEHHBIX THUIOB. llepBble XOpmoBbie >KMBOTHBIE. JKH3HB B BC
[Ipoucxoxaenne ampudmii U pentuiauii. [IponcxoxaeHne MICKOMUTAIONMX W NTHIL. [Ipw
OcBoenue 0eCro3BOHOYHBIMH U TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne >xu3HM Ha 3emie MO 3paM M IEpUOJAM: apxeH, NpOTEpO30H, MajIeo30H,
XapaKTepUCTHKa KJIMMaTa M Treojlorndeckux mpoueccoB. [losiBieHne u  pacuser
VYrieoOpa3zoBaHuUE: €ro yCiIoBUS U BIMSHUE HA I'a30BbII COCTaB aTMOC(]EpHI.

MaccoBble BBIMHUpPAaHHS — DKOJIOTMYECKME Kpu3uChl mpomuioro. [lpuumHbl M cienc

COBpeMeHHHﬁ 9KOJIOTHYECKHHI KpHU3HucC, €ro 0COOEHHOCTH
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Paznensl u 3amaun antpomnosniornd. Meroasl antpomnonorud. CTaHOBIIEHHE MPECTABICHUY
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoncTBO uenoBeka € KUBOTHbIMHM. CHCTEMaTH4ECKOE IOJIOKEHHE 4enoBeKa. CBHUIETE
JKUBOTHBIMHU: CpPaBHUTEIbHO-MOp(doIornyeckne, SMOpPUOIIOTHYECKHE, (HU3HOIOTO-O0HO?
OTnnuus yenoBeka OT )KMBOTHBIX. [IpsIMOX0XKIeHNE U KOMILIEKC CBSI3aHHBIX C HUM IIPHU3HAK
Y BTOPOY CUTHAJIBHOW CHCTEMBI.

JBmxymue cuiibl ((hakTopbl) aHTPOIIOreHe3a: Ouosiornyeckue, counanbuele. COOTHOLIEHHE
(GhakTOpOB B aHTPOIIOTECHE3E.

OcHoOBHBIE CTaAMM aHTPOIIOreHe3a. ABCTPaJIONUTEKH — JBYHOT'HE NPEaKy Jtoeil. HYenoBek
opyauil Tpyna. YenoBek NpsIMOXOISIINI M MEpBBIA BBIXOJ JIIOACH 3a mpenensl Adpuku
o0mui MperoK HeaHJIepTalIbCKOrO 4YeJOBEKa M YeJOBeKa pa3yMHOro. YenoBek HeaH]
XOJIOMHOTO KiauMarta. YenoBeK pa3yMHBIA COBPEMEHHOTO THIIA, JEHHCOBCKUN YEJIOBEI
npenenamu AQpukH.

DBOJIIOLIUSL  COBPEMEHHOTO 4eJoBeKa. EcTecTBEHHBI OTOOp B MOMYJSAUAX YEIIOBEKa
nonumopdusm. IomynsnuonHble BOIHbI, Apel¢ reHoB, MUrpanus U «3pQGeKT 0CHOBATENsD
YesioBeKa.

UYenoseueckue pacol. [lonstue o pace. bonbuime pacel: eBporeouaHas (eBpaswi
(9KBaTOpHANIbHAS ), MOHTOJION IHAS (a3MATCKO-aMepHKaHCKast). Bpems u myTu pacceneHus ug
yenoBeueckux pac. Hayunas HecocTtosTenpHOCTh pacu3Ma. IlpucrnocobieHHOCTh 4es

OKpY>Karotien cpesnl. Bimsiaue reorpadudaeckoii cpespl u apeiida reHoB Ha MOPGOJIOTHIO U

DKOCHUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH

Pa3pnenbl u 3agaun 3kosorun. CBsA3b 3KOJIOTHH C IPYTUMH HAYyKaMHu.
Mertoast axosnoruu. [loneBsie HaOMIOAEHUSA. DKCTIEPUMEHTHI B KOJIOTUH: TIPUPOIHBIC U J1a0

HKOJOTUU. MOHUTOPUHT OKPYXKAIOLIEH CpeIbl: JOKAIbHBIN, PpErMOHATBHBIN U II100aTbHbIN
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Dxoyiorndeckue (HakTopbl M 3aKOHOMEPHOCTH HX nerictBus. Kiaccudukarus skojoruyec
OnoTHYECKHe, aHTpoIoreHHbple. OO0IMe 3aKOHOMEPHOCTH JAEUCTBUSA SKOJIOTMUECKHX (DaKTC
HInpenrens, FO. JIn6ux). TonxepaHTHOCTh. DBPUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.
Abuotnueckue Qaxtopbl. CBeT Kak 3Konorudyeckuit Qaxrop. JlefcTBHE pa3HBIX ydac
OpPraHu3Mbl. OKOJOTMYECKHE TIpYyNNbl PAaCTEHUM M >KMBOTHBIX II0 OTHOIICHUIO K CBE
DOoTONEPHOAU3M.

Temmneparypa kak 3konorudeckuii ¢pakrop. [leiictBue remnepatypsl Ha opranu3Msl. Iloiikn
OpPraHU3Mbl. DOBPUTEPMHBIE U CTEHOTEPMHBIE OPTaAHU3MBI.

BrnaxHocTs Kak 3xosorndeckuit paxrtop. [IpucmocobneHuss pacTeHuid K MOICPKAHUIO BOJT
pacTeHuil o OTHOIIEHUIO K BoJie. [Iprcrnocobnenyst )KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXKUM
Cpenpl  oOuTaHMs ~ OpraHM3MOB:  BOJHAs,  HA3eMHO-BO3JAYyIIHAas,  IOYBEHHas,
BHYTpHOpraHu3MeHHas. GU3NKo-XMMHUYECKHE OCOOCHHOCTH cpeji 0OOuTaHHs OpraHu3MoB. I]
YKU3HU B Pa3HBIX Cpeax.

buonornueckue putrmbl. BHemnue u BHyTpeHHME pUTMBIL. CyTOYHBIE M TOJUYHBIE
OpPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUM KU3HU.

XKuznennsle ¢popmbl oprann3MoB. IlonsTue o xxu3zHeHHOH ¢opme. KuzHeHHbIe HOpMBI pa
KyCTapHUYKH, MHOTOJIETHHUE TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBbIE (DOPMBI >KUBOTHBH!
a’poOnoHTBEI. OCOOEHHOCTH CTPOCHHS B 00pa3a KU3HU.

buotnueckue dakropel. Buapl OMOTHYECKMX B3aUMOICHCTBUI: KOHKYPEHIHS, XHIITHHYE
[Tapazutusm, Koomepanus, MyTyalu3M, KOMMEHCAIM3M (KBapTHUPAHTCTBO, HAaXJIEf
B3auMOJeicTBU (Tonnueckue, popuueckue, padpruyeckue). 3HaueHHe OMOTUYECKUX B3aUM(

OpraHu3MoB B cpejie ooutanus. [IpuHIIUT KOHKYPEHTHOTO HCKITIOYCHHUS
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DKOJIOrM4YecKHe XapaKTepUCTUKH nomynisuuu. [lomymnsuusa kak Ouojoruyeckas cucrema.
¢u3ndeckux GapbepoB M 0COOCHHOCTEH OMOJIOTMH BHAOB B (POPMHUPOBAHUM MPOCTPAHCTB:
OcHOBHBIE NOKA3aTeNN MOMYJIALNN: YACIEHHOCTD, INIOTHOCTh, BO3PACTHAsI U MOJIOBAsl CTPY
TEMII pOCTa, CMEPTHOCTb, MUT'PALIHS.

DKojorudeckass CTpykTypa nomyiasauud. OLEHKa YHUCIEHHOCTH NONMyJsinuu. JlMHaMmuKa
brotnyecknii NOTEHIMAI MOMYJIANUK. MoeaupoBaHue JUHAMUKHA NONyJsinuu. Kpusbie pe
Kpussie BbpKkuBaHUs. Perymsiys yuCIEHHOCTH MOMYJSIIUNA: POib (PAKTOPOB, 3aBUCSINUX U
DKosoruyeckue cTpaTeruu BUJIoB (r- u K-ctpaterun).

[TonsiTue 00 »sKoNOrMUYECKOW HuUlIE BUAA. MecrtooOuTtaHnue. MHoOromepHas MOJEb
XarunHcoHa. Pazmeps! sxostorndeckoit HUIK. [loTeHnmanbpHas u peaqn3oBaHHas HULIY.
Bun kak cucrema nomynasuuid. Apeanbl BUAOB. Buabl M MX JKU3HEHHBIE CTPATErHMH. 3

MI/IFpaHI/Iﬁ JKUBOTHBIX. buojiornueckrue nHBa3uu TYXKXCPOAHBIX BUIOB

CoobmectBa opranu3moB. buoneHo3 u ero cTpykrypa. CBsi3u MEXIy OpraHM3MaMu B
otkpeitas cucreMa (A./Dx. Tercnu). OyHKIMOHAIbHbIE OJOKM OPraHU3MOB B 3KOCHCTEM
penyueHTsl. Tpoduueckue ypoBHH. Tpoduueckwe menud U ceTh. AOMOTHYECKHE OJIOKHU
sKocucTeMax. KpyroBopoT BemiecTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeNIN IKOcUcTeMbl. bromacca 1 npoaykuus. DKOoJI0THUecKrue MUPaMUIbI Ul
HamnpapneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKUeccud. llepBUUHbIE U BTOPHYHE
AHTpONOreHHsle Bo3iecTBUs Ha cykueccuu. KinmumakcHoe cooOmiectBo. bruopasnoobpasue u
— OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupogHble  3KOCHUCTEMBI. AHTPONOI€HHBIE SKOCHCTEMBL.  Arposkocucrema.  Arj
AQHTPOINIOT€HHBIMU U IPUPOIHBIMH 3KOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['oposackas ¢uopa u ¢ayHa.
¢daynsl. bruonorndeckoe u X03sSHCTBEHHOE 3HAYCHHE arpOdIKOCHCTEM M ypOOIKOCHCTEM. 3a
OCHOBHBIX B3aUMOJICHCTBHUI OPraHU3MOB B SKOCHCTEMAX.

[lepeHoc 3HEpruu M BELECTB MEXIY CMEXHBIMH 3KOCHCTEMaMH. Y CTOMUMBOCTh OPraHU3M

YCIOBUAX €CTECTBCHHBIX U AHTPOIIOI'CHHBIX BOS)IGI\/’ICTBI/II\/'I
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bruocdepa — obmennanerapHas 060109ka 3eMiTd, T/I€ CYIIECTBYET WM CYIIECTBOBAJIA KU3H
ouocdepe. O6mactu 6mocheps! u e€ cocran. JKuBoe BeniecTBo Onocheps! u ero GyHKINH.
3aKOHOMEPHOCTH cylecTBoBaHus Ouocdepbl. OcobeHHocTH OMochepsl Kak TI0OATBHOV
paBHOBecHe B Ouochepe. KpyroBopoTsl BeliecTB 1 OHOT€OXUMHUECKUE IIUKIIBI (yriaeposa, a
ouocdepe.

3onaneHOCTh OWOcheprl. [lonstne o Omome. OCHOBHBIE OHMOMBI CYyIIW: TYHAPA, XE
IIMPOKOJIUCTBEHHBIE Jieca, CTEMH, CaBaHHbBI, MYCTHIHH, TPONHUYECKHE JIeCa, BBICOKOTOPE
YKUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa u QyHKUHS KUBBIX CUCTEM, OLIEHKA UX PECYpCHOT0 MOTEHIMaNa U ONOCHEPHBIX (

DKOJOTUYECKHE KPU3HCH M WX MPUYUHBL. BosnelicTBue uenoBeka Ha 6uocdepy. 3arps3HeH
BO3/lyXa. 3arpsi3HeHHe BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pa3pyiieHue MmouBbl. |
HN3meHeHne KInMara.

AHTpOTNIOTEHHOE BO3/ICUCTBUE HA PACTUTENBHBINA U )KUBOTHBIA MHp. OXpaHa pacTUTEIBHOTO
IPUHIMIBI OXpaHbl Tpupoabl. Kpacusie kauru. Oco0o oxpaHseMble TPUPOIHBIE TEPPUTOPHL
1 300JIOTHYECKUE TTAPKHU.

OCHOBHBIE TIPUHIIUIIBI YCTOMYHMBOTO PAa3BUTHUSA YEJIOBEYECTBA WM NPHUPOABL. Paruonar

COXpaHEHHE OMOJIOTUIECKOT0 Pa3HO00pasus 3eMiTH



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBS3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

METOJUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






