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HOACHUTEJBHAA 3AIINCKA

[Iporpamma mo yueOHOMY mpeameTy "buomnorusa" (mamee - Owmosorus) Ha
ypOBHE cpenHero oodiero oOpa3zoBaHus pa3paboraHa Ha ocHoBe dDeaeparabHOroO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccutickoit deneparuny,
dI'OC COO, Konmenmuuu mnpernojaBaHusi ydeOHoro mpeamera «buonorus» u
OCHOBHBIX TIOJIO’KEHUH (peiepanbHOi paboueii mporpaMmbl BOCITUTAHHUS.

VYueOubiii npeamer «buonorus» yray6naéaHoro ypoBHs uzydeHus (10-11
KJIACChl) SIBJISICTCS OJHUM W3 KOMIIOHEHTOB MpEeIMETHOM 00siacTu «ECTeCTBEHHO-
HayuHble mpeameTsl». CormacHo mnonoxeHussM DPIOC COO mnpoduiibHbIE
y4eOHbIE MPEIMEThI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
muddepennmanmn  00ydeHUST Ha YpOBHE cpefaHero oOmiero oOpa3oBaHus U
MPU3BaHBl OOECIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIINMM, CpPEIHUM
o0muM, cperHuM podecCHOHaTLHBIM U BRICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 STUX Y4eOHBIX MPEJAMETOB [OJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHNuEe 00pa30BaTEIbHBIX, BOCHUTATEIbHBIX M Pa3BUBAIOIIMX
3a7a4, CBA3AHHBIX C MpodopHeHTanrueld oO0ydalolmuXxcss U CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTM HAay4yHOTO 3HAHMsS, CBSI3aHHOTO C OHOJIOTHEH,
MEUIMHOM, SKOJIOTHEN, ICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo yueOHoMy mnpenmetry "buomorusa" maér mpeacrtaBiieHHE O
Helnu M 3ajadax M3ydeHusi yuyeOHoro mnpeamera «buonorus» Ha yriryOoi€HHOM
YpOBHE, OIpenemsieT 00s3aTenbHoe (MHBApUAHTHOE) MTPEIMETHOE COACPKAHHE, €T
CTPYKTYPUPOBAHHME IO Ppa3fenaM MW TeMaM, paclpelesieHHe M0 Kiaccam,
PEKOMEHIyeT TIOCJEOBAaTEIbHOCTh M3YyUEHUsI Y4eOHOro marepualia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€W, JIOTUKH Y4eOHOro Impolecca,
BO3PACTHBIX OCOOCHHOCTEHl oOydaromuxcsi. B mporpamme mno Ouonoruu
peayiM30BaH MPUHLHUI NPEEMCTBEHHOCTH C HW3y4YEHHMEM OHOJIOTMM Ha YpOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Ojarojgapss 4eMy MOpOCMaTpUBaeTCs
HalpaBJICHHOCTh HA  MOCJIEAYIOIIEe pa3BUTHE  OHOJOTMYECKUX  3HAHUH,
OPUCHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUIEHUSA, TMPEACTaBICHU O 3J0pOBOM 00pa3ze >XKH3HU, Ha
BOCITUTAaHWE OEpeXHOT0 OTHOIIECHUS K OKpYXalomed NpupoaHou cpeme. B
nporpaMme Mo OMOJOTHMH TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro MpeaMera
«buonorusiy B peanuzanuu  TpedoBanuii DPI'OC COO k mIaHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM W NPEAMETHBIM pe3yJibTartaM OOy4YeHUsT U B
GbOpMHpPOBAaHUM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOU  JIESITEILHOCTH
o0y4Jaronmxcsi MO0 OCBOCHHUIO COJEpX aHUs OHOJOTMYECKOro 00pa3oBaHUsl Ha
YpOBHE CpeAHero oouiero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpelHEro oOuiero oopazoBaHus
3aBepiIaeT Ouojormueckoe oOpa3oBaHHME B IIKOJE M OPUEHTUPOBAH Ha



pacuIMpeHre U yriryOJIeHHe 3HAaHUU O0OYYarolUMXCs O >KMBOW MPUPOJ]IE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHUH, SMOPHOJIOTUU U OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOTHH, S3BOIIOLUOHHOIO YYEHUS U IKOJIOTUH.

N3yuyenue yueOHoro mpeamera «buonorus» Ha YriIyOJIeHHOM YpOBHE
OPUEHTHUPOBAHO HA MOJATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOUIEMY MOJIYYSHHUIO
Ouonornueckoro  oOpa3oBaHMs B By3aX W OpPraHM3alMsIX  CPETHETO
npodeccuonanbHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHHs COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, TIOJYYCHHBIX TMPU HU3YYCHHUH  OOYyYaIOUUMUCS
COOTBETCTBYIOIIMX CUCTEMAaTHYECKUX Pa3/Ie]IOB OMOJIOTMH HAa YPOBHE OCHOBHOTO
obmero o6pazoBanus, B 10-11 kimaccax »Tu 3HaHUS TOJIy4YarOT pa3BuUTHE. Tak,
pacuiupeHsl W yriayOJeHbl OWMOJIOTUYECKHME 3HAHUS O PACTCHHSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX JKU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHHUS MTPUKIIATHOTO U IOMCKOBOTO
XapakTepa, KOTOPblE MOKHO HCIOJIb30BAaTh KaK OPUEHTHUPHI ISl MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3mokHa Takke MHTErpaiusi OUOJOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJIYYEHHBIMH OOYYAIOIIMMUCS MPU HU3YyYEHUU
bu3MKH, XUMHH, Teorpaduu U MAaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMy mnpeamery "buonorusa" otpaxaet
CHUCTEMHO-YPOBHEBBI M JBOJIIOIMOHHBIA TMOAXOABl K H3YYCHHIO OHOJIOTHU.
CornacHo UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHu3aliy, IBOJIIOIMU OPraHUYECKOIO MHpa Ha 3eMIle,
COXpaHEHUs OHoJOorM4Yeckoro paszHooOpasus miaHeTsl. Tak, B 10 kmacce
U3YyYaloTCsd OCHOBBI MOJICKYJSIPHOM M KJIETOYHOM OHOJOTWMH, SMOPHOJIOTUU U
OMOJIOTUM PA3BUTHUSI, TEHETUKU U CEJICKIMU, OMOTEXHOJOTHMH U CHUHTETUYECKOU
OMOJIOrMHY, aKTyalH3UPYIOTCS 3HAHMS OOydYaroIIMXCA MO OOTaHUKE, 300JIO0THH,
aHatromuu, (usmonoruu uenoBeka. B 11 kimacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4eHHE, OCHOBBI IKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer  «buonorus» mpuszBaH  00eclEUUTh  OCBOCHHUE
oOyJaromuMucs: OMOJIOTMYECKUX TEOPUN M 3aKOHOB, UACH, MPUHIUIIOB U TIPABHIL,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOCHUHM, MHOTOOOPa3sMH M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, IOIyJIALINY,
OHMOLIEHO3a, SKOCUCTEMbI, O BBLAAIOIINXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTUH, MIPUKIIAIHBIX ACTEKTaX OMOJIOTHYeCKUX 3HaHui. J{is
pa3BUTUS M TOJJCpPXKaHUS HHTEpeca oOydarommxcs K OWONOrMH Hapsagy co
3HAYUTENbHBIM 00bEMOM TEOPETUUYECKOTO0 MaTepHala B COACPXKaHUH MPOTpaMMbl
o OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS U Pa3BUTHUS
TOM WM WHOW o00siacTh OWOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B pEIlICHUE BAKHEHUIITUX OMOJIOTMUYECKUX U SKOJIOTUYECKUX TTPOOIeM.



[{enb n3yuenus yueOHoro npenmMera «buosorus» Ha yriryOJ€HHOM YpPOBHE —
OBJIaJiIcHUE  OOYyYaIOIUMUCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHM3allMi JKUBBIX CHCTEM pA3HOTO paHra W NPUOOpEeTEeHUE YMEHUU
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUU MHTEpECA K ONPENENEHHON o0nacTu
npo(heCCUOHATIBHON JAESTENbHOCTH, CBSI3aHHOM C Ouosiorued, Wiam K BbIOOPY
y4eOHOTO 3aBEACHUS JIJIs1 TPOIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHUA.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayO0IE€HHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIeIYIOIINX 3aa4:

OCBOEHHE 00YYarOIIMMHCA CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOEHHUH, MHOTo00pa3HMM H OCOOEHHOCTAX OHOJOTMYECKHX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISALKs, BUJ, OMOTeoIeHO3, Onocdepa); 0 BELAAIOMUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIE0BAHUAX B OMOJIOTUH;

O3HAaKOMJIEHHE OOyYarouMxcs ¢ METOAAMM ITO3HAHUS JKUBOM INPUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTMYECKHX HayK (MOJIEKYJSIpHOW U
KJIETOYHOU OMOJIOTHH, SMOPHOJIOTHN U OMOJIOTHH Pa3BUTHS, TCHETUKH M CEJICKITUH,
OMOTEXHOJIOTMM M CHUHTETUYECKOW OWOJIOrMH, NaJICOHTOJOTHH, HKOJIOTUN);
METOJJaMU CAMOCTOATEIBHOTO IPOBEJECHUSI OMOJIOIMUECKUX WCCIEAOBAaHUNA B
naboparopurn W B Opupoje  (HaONIOAEHUE, W3MEpPEHHUE, OSKCIIEPUMEHT,
MOJIEIUPOBAHUE);

oBiaJicHUe OOY4YalOIIMMHUCA YMEHHUSIMU: CAMOCTOSITENIbHO  HAXOAHTbh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OMOJOIMYECKYI0 HH(POPMALUIO; MOJIb30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTMEN M CHUMBOJIMKOW; YCTAaHABIMBAaTh CBA3b MEXIY
pa3BUTHEM OHOJOTUM M  COLMAIBHO-)KOHOMUYECKUMH U  IKOJIOTHYECKUMU
npobiieMaMy 4YeJIOBEYECTBA; OILEHUBATH IOCIEJICTBUS CBOCU JAESITENBbHOCTU TIO
OTHOIIECHHIO K OKpYXarouleil NpupoJHOW cpene, COOCTBEHHOMY 30pPOBBIO U
3I0POBBI0  OKpYXaloIMX JIoJel; OOOCHOBBIBaTh M  COOIIOAAThb  MEphl
npoUIaKTUKA UHPEKIIMOHHBIX 3a00JIeBaHUM, MpaBUiIa MOBEACHUSA B MPUPOJIE U
oOecrnieueHns 6€30MacHOCTH COOCTBEHHOM KU3HEACSITEIPHOCTA B UpE3BbIYalHBIX
CUTyallusiX TMPUPOJHOTO W TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE HAyUHbIE OTKPBITUS B 001aCTH OMOJIOTUH;

pa3BuTHE y 00y4arolUXCsl UHTEUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEM
B IIpOIlECCe 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OHOJIOTUH, pEIIAeMBIMH €10 MpobjieMaMu, METOJ0JIOTHEH
OMOJIOrMYECKOr0 UCCIIEI0BAaHUs, IPOBEACHUS SKCIIEPUMEHTAJIBHBIX UCCIIEOBaHU,
pelieHrss OMOJIOTMYECKUX 3a]ad, MOJCIUPOBAHMS OHOJIOTMYECKHX OOBEKTOB U
IIPOLIECCOB;



BOCIIUTAHUE Y 00YyYaIOlUXCsl [IEHHOCTHOI'O OTHOIIEHUS K KUBOW MPUPOJE B
IIEJIOM U K OTJICIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHHUE IKOJOTHUECKOH,
TeHETUYECKOM TPaMOTHOCTH, OOIIEeH KyJIbTypbl TMOBEACHHS B MPHPOJE;
MHTETrPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrue  OOydYaroIMMHUCS  KOMIIETEHTHOCTH B PallMOHAIBLHOM
IPUPOJIOTIONB30BAaHUU (COOMIOZICHNE TMpaBWJI TOBEACHUS B TMPUPOJE, OXpaHbI
BUJIOB, SKOCUCTEM, OMoc(heprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBbS
OKpyXawomux JroAei (coOmogeHuss Mep npoduiiakTukd  3a00J7eBaHUMH,
obOecrieueHre 0E30MaCHOCTH >KU3HEACSITENIbBHOCTH B YPE3BBIYAMHBIX CHUTYaLHSIX
OPUPOAHOTO M TEXHOTCHHOIO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOrMYECKUX 3HAHU U YMEHUHN B TOBCEHEBHOM KU3HU;

CO3/IaHHE  YCIOBHM  JJI1  OCO3HAHHOIO  BbIOOpa  OOyYarOIIUMHUCA
VHIMBUTyaJIbHOMN o0OpazoBarenpHOI TPACKTOPUH, CIOCOOCTBYIOMIEH
nocJjieyronemMy mpodecCHOHaTbHOMY CaMOOIPEIECICHUIO, B COOTBETCTBUH C
WHMBUYaJIbHBIMU UHTEPECAMU U MOTPEOHOCTIMH PETHOHA.

OO1ee 4nca0 YacoB, OTBEICHHBIX HA U3y4eHHE OMOJIOTHUH Ha yriyOJeHHOM
YpOBHE cpeaHero oodiiero odpazoBanus, coctasisier 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hejienmo), B 11 kimacce — 102 yaca (3 gaca B HeJero).

OT60op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHSI OMOJIOTHH
OCYIIECTBIISIETCA ¢ YYETOM cHenu@UKU ero CoJep KaHus W HAMpaBJIEHHOCTH Ha
NpOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHWs B  OpraHU3alUsAX  CPEIHEro
po(heCCHOHATLHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTenbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJIIETCSI TPOBEJICHUE JTA0OPATOPHBIX M TpakTUUYecKux padot. Takxke ydactue
00y4aromuxcsi B BBHITIOJHEHUN MPOCKTHBIX U yu4eOHO-MCCIEN0BATENLCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMpEIENACTCSs Y4YUTelleM Ha OCHOBE HUMEIOUIUXCS
MaTepHAIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBUM.



COJEPXAHUE OBYYEHUA
10 KITACC

Conep:kaHue mporpaMMbl, BBLICICHHOE KYpPCUBOM, HE BXOAUT B MPOBEPKY
rocyiapctBeHHo# utorooi arrecrauu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpeMeHHas OuoJiorusi — KoMIieKcHasi Hayka. KpaTkast uctopusi pa3BuTHs
Owonornu.  buomormdyeckue HAyKM M HM3ydyaeMble  HMH  TPOOJICMBI.
dyHaaMEeHTalbHbIEC, NPUKIAIHBIE W TOUCKOBBIE HAyYHBIC HCCICIOBAHUS B
Ouosoruu.

3HadeHne OHOJOrMU B (POPMUPOBAHUHM COBPEMEHHOUN €CTECTBEHHO-HAYyYHON
kapTuHbl Mupa. IIpodeccun, cszanHbIe ¢ OWonoruel. 3HaYeHUE OWOJIOTHH B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIEHHOCTH, OXPAHE IPUPOIBI.

JdeMoHcTpauuu

[Toptpetsl: Apuctorensb, Teodpacrt, K. Jlunneis, XK. b. Jlamapk, Y. JlapBuH,
VY. T'apgen, I'. Mennens, B. U. Bepuaackui, U. I1. I1anos, . . Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. bemnses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIpYruMu Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cuCTEMbI U X U3YYEHHUE

JKuBble cuCTEMBl Kak mOpeaMeT u3ydeHus Ouosioruu. CBOMCTBA KUBBIX
CHCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTb M ILEJIOCTHOCTb,
CJIOKHOCTh M YIOPSAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCIIPOU3BEICHUE, PA3IPaKUMOCTh, '3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHv3alnd KUBBIX CHUCTEM: MOJICKYJSIPHBIMA, KJIETOYHBIN,
TKAHEBBIM, OPTaHU3MEHHBI, MOMYJISILIUOHHO-BUI0BOM, AKOCHCTEMHBIN
(Ouoreonienotuueckuii), oOuochepusid. Ilporeccrl, mpoucxoasimye B KUBBIX
cucteMax. OCHOBHbIE TpPHU3HAKU >KUBOro. KW3Hb Kak ¢opma CyIIECTBOBaHUS
Marepud. Hayku, n3ydarounine KxMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3AIUU.

N3yuyenue xuBbIX cucteM. MeTtoapl Omosornueckoi Hayku. HaOmronenue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEMATU3AaMA, MeTaaHanu3. [londarue o 3aBucuMon u
HE3aBUCUMOM mniepeMeHHOU. IlmaHupoBanme skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosornmueckux mgaHHbBIX. OIlEHKa JOCTOBEPHOCTH IMMOJYYEHHBIX
pe3ynpTatoB. [IpUyYMHBI HCKaXKEHUS PE3ylbTaTOB »HKcnepumeHTta. llonsarue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpauuu



Tabmuelt um cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpPraHU3ALMH KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU JKUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeuecKkoro opranuzmay, «buoreonenos», «buocdepa», «Meroabl
W3YUYECHHUS )KUBOU IIPUPOJIBI».

O6opynoBanue: 1a00paTopHOE 00OPYAOBAHUE MIJIsl TPOBEACHUS HAOIIOCHUH,
U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTnueckas padora «/cnosnp3oBaHuE pa3IUYHBIX METOJOB IPHU
V3YUYEHHH KUBBIX CHCTEM.

Tema 3. buoJsiorus KJIeTKH

Knetka — cTpykTypHO-QyHKIMOHANbHAs eauHUIA >kuBoro. Mcropus
oTkpbITHs KineTku. Pabotsl P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiigen, P. BupxoB). OCHOBHBIE IOJIOKEHUS COBPEMEHHOM KIIETOYHOU
TEOPUHU.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOIUS,
xpomatorpadus, saeKkTpodope3, METoI MEUEHBIX aToMOB, AU(epeHnnaIbHOe
HeHTpUu(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @urkcuposanuvix
Kaemox. DIEKTPpOHHass MUKpockonus. Kongokanvrnas muxkpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

JdeMoHcTpauuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIsann, M. lllnelnen, P. Bupxos, K. M.
bap.

Tabmuipl 1 cxembl: «CBETOBOII MUKPOCKOID», «NEKTPOHHBIH MHUKPOCKOID,
«HMcTopus pa3BUTHS METOLOB MUKPOCKOTUI.

OOopynoBaHHEe: CBETOBOM MHMKPOCKOI, MHKpPOIIpENnapaTrsl PacTUTENbHbIX,
KUBOTHBIX U OaKTepUaTbHBIX KIETOK.

IIpakTnueckass padora «l3ydyeHue METOAOB KJIETOYHOM OHMOJOTUH
(xpomatorpadus, aiekTpodope3, audpdepeHIHaATbPHOE EeHTPUGYTHPOBaHUE,
[TLIP)».

Tema 4. Xumudeckass OpraHu3anms KJIETKH

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boma u €€ ponp Kak pacTBOpPUTENS, PEArcHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TETUIOPEryysiiuu. MuHepanbHble BEUIECTBA KJIETKH, UX OUOJIOrHYecKas
poJib. POJib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannyeckre BellecTBa KIETKH. buomornueckue mnoauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekysbl. [lepBuunas
CTpyKTypa Oenka, MHenTHAHAas CBsI3b. BTopuuHas, TpeTUuyHas, 4YEeTBEpPTUYHAs
cTtpyktypsl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukamuss Oenkos.
buonoruueckue ¢pyHkimu 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapuapl, IUCaXapUIbl, OJIUTOCAXapUAbl U OJIHCAXAPUIBI.
OOmmii TUTaH CTPOCHHS W (PUBUKO-XUMHUYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIIMM yrIeBOIOB.

Jlununpl. ['uapodunnbHO-rHApOG0OHBIE cBOMCTBa. Kitaccudukaiys TUIUI0B.
Tpurmuuepunbl, QocPoaunuasl, BOCKH, cTepounbl. buonoruueckue ¢QyHKIUU
aunuioB. OO1Me cBOKWCTBa OMOJOTHIECKIX MEMOpPaH — TEKY4eCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TTOJTYTIPOHUIIAEMOCTb.

Hyxneunoseie kuciotel. JJHK n PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctd. [IpaBuino Yapradda. Crpykrypa
JIHK — nBoiinas cnupanb. MectoHaxoxaeHue u ouonorndeckue Gpynkuuu JIHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenue mosekynbl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue ¢pynkiun AT®. BoccraHOBIEHHBIE TEPEHOCYUKHU, UX (PYHKITUH B
Kietke. [pyeue wykneozuompugocgpamer (HT®P). Cexsenupoanue J[HK.
Memoowl cenomuxu, mpancKpunmoMuKuy, npomeoMuKHu.

CtpykTypHas Ouoyiorusi: OMOXUMHUYECKHE U OMO(DHU3UIECKUE UCCIIECIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OWOMONeKyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti 6UOMONEKYN U ux Komniekcos. KomnvromepHwiii ouzaun u
OpeanHuyecKull CuHme3s OUOMONEKYN U UX HENPUPOOHBIX AHATO0208.

JdeMoHcTpauuu

[Toptpetsr: JI. Ilomunr, [dx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. IIpy3unep.

Huarpammel:  «PacripeneneHue XUMHUYECKHMX JJIEMEHTOB B HEXKHBOU
npupoe», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIE.

Tabmuupr u cxembl: «llepuogudeckas TaOaUIla XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJbI», «BelectBa B coctaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJEKYJb», «CTpoeHUuE MOJIEKYI
yriieBooBy», «CTpoeHne MOJeKyn JHUOUAOBY», «HyKIeMHOBbIE KHUCIOTBDY,
«Ctpoenne Monekyibl ATO».

O6opynoBaHue: XUMHAYECKAsI OCY1a U 000PYTI0BaHHUE.

JlabopaTtopHas pa6ora «OOHapyXeHHE OCTKOB C TTOMOIIBI0 KAaYeCTBEHHBIX
peakuuii».

JlabopaTtopnass  pabora  «lMccimemoBaHWe ~— HYKIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue U QyHKUMHU KICTKH

Tumel KIETOK: 3yKapuoTHYeCcKas W Mpokapuotrnyeckas. CTpyKTypHO-
GbyHKIHOHATBHBIE 00pa30BaHUs KIETKH.



Crpoenue npokapuoTHueckou kineTku. Kinerounas crenka 6aktepuil 1 apxe.
OcoOeHHOCTH CTPOEHUs] TeTepoTpOPHON U aBTOTPOPHON MPOKAPUOTHUECKHUX
KJIETOK. MECTO 1 poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue u (yHKIMOHUPOBAHHE AYKapUOTUYECKOU KJICTKH.
[Inazmatuueckass wmemOpana (razmanemma).  CTpykTypa IJIa3MaTHUYeCKOU
MeMOpaHnbl. TpaHCHOPT BELIECTB 4epe3 IUIa3MaTHUeCKyl0 MeMOpaHy: MacCHUBHBIN
(muddy3usa, obneruéunas audQys3us), aKTUBHBINA (NMEPBUYHBIA U BTOPUYHBIN
akTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuid-
KaJIMEBOI0 Hacoca. DHJOIMTO3: MUHOLMTO3, (parormuro3. Dk3o1uTo3. Kietounas
crenka. CTpykTypa v (PyHKIIUU KJIETOYHON CTEHKU pacTeHUH, rpruoOoB.

[uromnasma. [{uro3omns. [utockenet. JIBuxkenne nuroriazMbl. OpraHouIbl
kjeTkr. OTHOMEeMOpaHHbIE OPraHOMIbI KIETKH: 3HA0IIa3Marnueckas cetb (I11C),
anmapaT [onpIku, IM30COMBI, HUX CTpoeHHe H (QyHKIMH. B3aumocBs3b
OJIHOMEMOpaHHBIX OPTraHOMJOB KIEeTKU. CTpoeHue TIpaHyJIsIpHOTO PETHUKYIyMa.
Mexanusm nanpasnenus denxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OeyikoB. CHUHTE3
KJIETOYHBIX ~ MeMmOpaH. [mankwii  (arpaHyfsipHBIA) — 3HIOIUIA3MATHYECKUN
peruxkynyMm. CekperopHas Qpynkuus amnmapata ['onbmxu. Moougurkayus b6enkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHcnopt
BEIIECTB B KiieTKe. Bakyosu pacTuTenbHbIX KiaeTok. Kietounslit cok. Typrop.

[loyaBTOHOMHBIE ~ OpPraHOMJIbI  KIJIETKH:  MHUTOXOHJPUHM,  IUJIACTHJIbI.
Ipoucxoacoenue mumoxonopuii u nracmuo. Cumoduoecenes (K.C. Mepescrkosckuil,
JI. Mapeynuc). Ctpoenne u GyHKIUA MUTOXOHApWUN W TuiacTuia. llepBudHble,
BTOPHUYHBIE U CJIIOKHBIE MIIACTUIBI POTOCUHTE3UPYIOLIUX IYKAPUOT. XJIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BHICIIUX PACTEHU.

HemeMmOpannbie opranHousl kiaeTku CTpoeHue u GyHKIIUH HEMEMOpaHHBIX
OpraHoOUIOB KJIETKH. Pu6ocompr. IIpomesxcymounvie Quramenmol.
MukpodunaMeHTsl. Axkmunogvle Muxpogunamenmol. MpblIIICUHbIE  KIIETKU.
AKmuHo8ble KOMHOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyOouku. KieTouHbrit
neHtp. CrTpoeHHe U JBWKEHHE JKTYTUKOB M pPeCcHUYEeK. MUKpOTpyOOUuKH
nuToriasMel.  Llentpuons. benku, accoyuupoganmvie ¢ MuKpo@uiameHmamu u
muxpompybouxamu. Momopnuvle Oenxu.

Anpo. O6onouka siapa, XpOMATHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHbiii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pacOIOKEHUE
XpoMocoM B HHTepha3sHOM siape. Idyxpomamuu u 2eemepoxpomamuH. bemku
XpOMaTWHa — THUCTOHBI. Jlumamuxa s0epHou 00010YKU 6 Mmumose. SOepHblil
MPaucnopm.

Krnerounsie BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoncTpanumn



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

Tabmumet 1 cxembl: «CTpoeHHE JYKApUOTUYECKON KIeTKn», «CTpoeHue
KUBOTHOW  KJIeTKW», «CTpoeHue  pacTUTENbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPUNY, «SA1po», «CTpoeHHe MPOKAPUOTUYECKON KIIETKN.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepruaIbHBIX KIETOK.

Jlabopatopnas padora «/3ydueHue CTpPOEHHS KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTnueckasi padora «l3ydeHrne CBOMCTB KJICTOYHON MEMOpaHbD.

JlaGopaTopnass padora «lccinepoBaHue masmoiid3a W JAEIUIa3MOJu3a B
PACTUTENIBHBIX KIETKAX».

IIpakTnueckas  padora  «/3ydyeHwe  ABMKEHUS  LUTOILIA3Mbl B
PACTUTENIBHBIX KIETKAX».

Tema 6. O0OMeH BelecTB M NPeBpPAaLleHNE JHEPTHH B KJIETKe

AcCUMMITALINAS U TUCCUMMWISIIIUS — JIBE€ CTOPOHBI MeTaboimu3Ma. Tumnsl ooMeHa
BCIIECTB: aBTOTPOGHBIN W TEeTEPOTPO(PHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mporeccax. JHepreTuueckoe oOecredeHne KieTku: mpespamieHue ATO B
oOMeHHbIX Tporeccax. DepMEeHTATUBHBIA XapakTep peakiuil KIETOYHOIO
Merabonu3ma. DepMEHTBhl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUA.
Kodepmentsl. Otianuns pepMEHTOB OT HEOPraHWYECKUX KaTalau3aTopoB. beiku-
aKTUBATOPhl M OEIKU-WHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peaxIuii OT pa3IuIHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BelEeCTB B KieTke. DorocuHTes.
AnokcueenHvlll U oKcueeHHbld omocunmes y oaxkmepuu. Ceemocobuparowue
nUSMeHmbl U NUCMEHMbl PeakyuoHHo20 yeumpa. Pomb XJIOPOILUIACTOB B MPOLECCE
dorocunteza. CBetoBas u TeMHOBast ¢azbl. @Pomoovixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHue pasznuuHbix (paxkTopoB
Ha CKOpOCTh (hoTocuHTE3a. 3HaUeHHEe (POTOCUHTESA.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuuupyromue OaKTepuH, Kele300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HAYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buabsl Opoxxenus. IIpoaykTel OposkeHHMS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspobHbIe OpraHU3MBbl. Orarbl SHEPreTUYECKOro oOMeHa.
[ToarotoButenbHbIN 3Tan. [ THKOINU3 — OECKUCTOPOIHOE PACIICIICHUE TIIFOKO3bI.

buosornueckoe OKUCIEHUE, WU KIETOYHOE AbIXaHUe. Pojib MUTOXOHApHIL B
npoleccax ouonornyeckoro okucienus. [uknmnueckue peakiuu. OKUCIUTENBHOE
bocpopunupoBanue. Inepeus membpannozo epaouenma npomonos. Cunmes AT®D:



paboma npomounrnou ATD-cunmaswl. TlpeumyinecTBa a’poOHOro MyTH OOMEHa
BEIIECTB Nepe aHadpoOHbIM. D (HEKTUBHOCTH YJHEPreTUUECKOTO OOMEHA.

JdemoncTpanumn

[Toptpetsr: k. IIpuctinu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Onrenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHIECKU 0OMen», «brnocuaTe3
oenka», «Ctpoenue GpepMeHTa», « XeMOCHHTES.

OOopynoBaHHE: CBETOBOII MHKPOCKOI, 00OpYIOBAHHE JJII IMPHUTOTOBIICHHS
MIOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGoparopnass padora «lI3ydyeHue  KATAIMTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha TPUMEPE aMIIIa3bl UK KaTajiasbl)y.

JlaGopaTopnas pabora «l3yuenne ¢GepMEHTATUBHOTO paCIICIUICHHS
NEPOKCHUA BOJIOPOAA B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

JlaGopaTopnasi padora «CpaBHeHue 1porieccoB (OTOCHHTE3a U
XEMOCUHTE3a.

JlaGopaTopHnasi padora «CpaBHEeHUE MTPOIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHasi HH(popMalus ¥ peajin3anus e€¢ B KiIeTKe

Peakunn mMatpudHoro cuHres3a. [IpyHIMI KOMIUIEMEHTAPHOCTU B PEAKLIMIX
MaTpPUYHOIO CUHTe3a. Peanuszanus HacneAcTBeHHON MHGopManuu. [ eHeTnyeckuii
KOJl, ero cBoWcTBa. TpaHckpumiusa — MarpuuHblii cuHTe3 PHK. IIpunuumms
TPAHCKPUIIMU: KOMIJIEMEHTAPHOCTh, AHTUIAPAIIENIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue Tpancnopteix PHK B 6nocunrese Genka.
VYcnoust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
onocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalnus reHoma y
MPOKApUOT U 3YKapuOT. Peryisinus akTMBHOCTM T€HOB y NpoKapuoT. ['mmoresa
onepoHa (®. XKaxo0, XK. Mano). Moaexynapuvie mexanusmovl 3KCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynrayuu pabomul 2enog. Perynsius 0OMEHHbBIX
IIPOLIECCOB B KileTKe. KileTouHbIi romeocTas.

Bupycsl — HekiieTounble (hOpMBI KU3HU M 00NUraTHbIe napasuTthl. CTpoeHue
MIPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasd, UHmezpasd.

Bupycubie 3a0oneBanus yenoBeka, KUBOTHBIX, pactenuid. CIINJ, COVID-
19, counanbHbie ¥ MEAUIIMHCKHE TPOOIIEMBI.

buoungpopmamura: unmeepayua u anaruz 6onvuiux maccugos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvle pynkyuu 6enxos. Cnocobvl 00cmagKu 1eKapcms.



JdeMoHcTpauuu

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabmuubr u cxemsl: «buocunres 6enkay, «I eHernyeckuii Koa», «Bupyce,
«bakrepuodarmy.

IIpakTnueckas padora «Co31aHue MOJIEIIH BUPYCA».

Tema 8. ZKu3HeHHbI HUKJ KJICTKHU

Knetounsii mwkm, ero mnepuoasl u perymsinus. WMatepdaza m murtos.
Oco0eHHOCTH TPOLIECCOB, MpOTEKaromux B HHTepdaze. [1oAroToBka KIETKH K
nenenuto.  I[lpecuHTeTndyeckuii  (MMOCTMUTOTHYECKUM),  CUHTETHYECKHUH WU
MOCTCUHTETHYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3BIL.

Marpnunbsii cunre3 JIHK — perumkanwms. IIpunnunsr pernmumkanum JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIECIBHOCTD.
Mexanusm pernkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Temnomepsl u

TemoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTUIl. JIUTJIOWAHBIA W
rariouaHblid  HaboOpsl  XpoMocoM. ['oMonorumunbie  xpoMocombl.  [lonoBbie
XPOMOCOMBI.

Jlenenue kiaeTku — MuTo3. CTaJ Ml MATO3a U IPOUCXOSIINE B HUX MTPOIICCCHI.
Tunel MmuTo3a. KapnokuHes u nutoknHe3. bruonoruueckoe 3Ha4eHNEe MUTO3A.

Perymsiiuss MUTOTHYECKOTO NHKJIA KIeTKH. [IporpamMMupyemasi KiieTOYHas
rubenp — anonTo3.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHAbHAs TEHOMUKA. Mexanusmuol
npoaugepayuu, oup@epenyuposxku, cmapenus u euberu xiemox. «l{ugposas
KlemKa» — buoungopmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpauuu

Tabmuubl u cxembl: «KWU3HEHHBI UK KIETKW», «Mutos», «CtpoeHue
xpomocom», «Permmkamus [JHK.

O6opynoBaHHe: CBETOBOM MUKPOCKOII, MUKpOTpenaparthl: «MUTO3 B KJIETKax
KOPEIITKa JTyKay.

JlaGopaTopnass  pab6ora  «l3ydueHme  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy.

JlaGopaTopHas padora «HaOmoneHrne MUTO3a B KIIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOTIpEraparax)y.

Tema 9. Ctpoenue u GyHKIMH OPraHM3MOB

buonornueckoe pazHooOpasue OpTaHU3MOB. OnHOKJIETOYHBIE,
KOJIOHUATbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

OcoO0eHHOCTH CTPOCHUS U )KU3HEACITSILHOCTH OJHOKIIETOUHBIX OPTaHU3MOB.
baktepuu, apxeu, OJTHOKICTOYHBIC TPHOBI, OJHOKJICTOYHBIE BOJOPOCIH, APYTHE
pOoTUCTHI. KoTOHMamsHBIE OpraHN3MBI.



B3anmocCBsA3p 4YacTell MHOTOKJIETOYHOrO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opraoB. OpranusMm Kak eauHoe nenoe. ['omeocras.

Tkann pacreHuid. Tumbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTeibHasl,
MOKPOBHAs, MPOBOJAIIAs, OCHOBHAas, MexaHuWdyeckas. OCOOEHHOCTH CTpOEHUS,
GyHKUMNA 1 pacoNiOKEHUs TKAaHEH B opraHax pacTeHUH.

TkaHW XKMBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEW: DIUTEINAIIBbHAS,
COEMHUTENIbHASA, MbIlIeyHasi, HepBHas. OCOOCHHOCTH CTpOCHHs, (YHKIUN U
PACIIOJNIOKEHMS TKAHEN B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHblE M T'€HEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl H
CHUCTEMBI OPTaHOB )KMBOTHBIX U YenoBeKa. DyHKIIMHM OPraHOB U CUCTEM OPIraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneThl OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii M BHyTpeHHHI ckeneT. CTtpoeHue u
THIBI COCIMHEHUS KOCTEM.

JIBr>keHMEe  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&OouIHOE, KTYTUKOBOE, PECHUYHOE. J[BHMKEHHME MHOTOKJIETOYHBIX PACTCHUM:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllevHas cuctema. Peduekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iuranne opranusmoB. llormomieHue BOIBI, YIVIEKHCIOIO raza H
MUHEPAJIbHBIX BELIECTB pacTeHUsAMU. lIuTaHne >kMBOTHBIX. BHyTpHumnosiocTHOE U
BHYTPUKJIETOYHOE NUIIEBApeHUE. [IMTaHWe MO3BOHOYHBIX KUBOTHBIX. OTHENBI
NUIIEBAPUTENIBHOIO TpakTa. IlnmeBapurenbHble kenme3sl. [InmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pacteHuid. JIpixanue >xuBOTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTku. KoxkHoe apixanue. JlpixaTtenbHas IOBEPXHOCTb.
XKabepuoe u néroynoe npixanue. JlpixaHue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHUE CTPOEHUs JIETKUX MO3BOHOYHBIX KWBOTHBIX.
JpixarenbHasi chCTEMa YelOBeKa. MeXaHW3M BEHTWIALMU JIETKUX Y NOTUL H
MieKkonuTaromux. Perymsius apixanus. JprxatenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropr BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ Oprassl.
KpoBeHocHasi cucTemMa TO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpalieHus. DBOJIOIMOHHbBIC
YCIIOXKHEHUSI CTPOCHUS] KPOBEHOCHOM CHUCTEMBbI TTO3BOHOYHBIX >KMBOTHBIX. PaboTta
cepana v e€ peryisauus.

Beinenenne y opranusmoB. Beinenenue y pacreHuid. Beigenenwne y
*KUBOTHBIX. CokpaTuTenbHble Bakyonu. Oprasbl BelaelieHus. DOuibTpanus,
CeKpelurs U 00paTHOE BCAChIBAHUE KaK MEXaHU3Mbl pa0OThl OPraHOB BbIIEICHUS.
CB$13b MOJOCTH TEJIa C KPOBEHOCHOM M BBIICIIUTENIBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yeinoBeka. [Touku. CtpoeHue U QpyHKIIMOHMpPOBAHUE
Hedpona. OOpa3zoBaHHEe MOYH Y YEIOBEKA.

3ammTa y OpPraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UHUCTHI MNPOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrukyna. CpeacTBa macCUBHOM M XUMAYECKOW 3aUThl. DUTOHIUIBI.

3amuTa 'y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOWU3BOJHBIE.
3ammTa opranu3zMa ot Oone3Hedl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOPAJIbHBI HUMMYHUTET. BpOXIEHHBIA M MPHOOPETEHHBINA CHeHUPUIESCKHI
UMMYyHUTET. Teopus KIOHaIbHO-celeKTuBHOro ummyHutera (I1. Opnux, ©. M.
bepuer, C. Tonerasa). BocnianurtenbHble OTBETHl OpraHu3MoB. Posib BpokIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JICBaHUIA.

Paznpaxumocte u perymsauus y  OpraHu3moB. Pasznpaxumocts y
OJHOKJIETOYHBIX OPTaHU3MOB. Takcucel. Pa3ipa)kuMoCTh U peryssiums y paCTCHUN.
PocTtoBblie BemecTBa U UX 3HAUCHUE.

HepBhas cucremMa u pediekTopHas peryisiuus y S>KUBOTHBIX. HepBHas
cucTeMa U €€ OTIeNbl. DBOJIOLMOHHOE YCI0KHEHHE CTPOEHUSI HEPBHOM CHCTEMBI
y KUBOTHBIX. OTAENBl TOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednexropHas ayra. be3ycinoBHbie U yCIOBHBIE pe(IICKCHI.

['ymopanpHas perynsiuvs U 3HAOKPUHHAs CUCTEMAa JKUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CUCTEMBI M HX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3aumocBsI3p HEpBHOM W SHIOKPUHHOM cucteMm. [umotamamo-runodusapHas
cucrema.

JdeMoHcTpauuu

[Toprper: U. I1. [1aBnos.

Tabmumel u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopocin», «bakrepum», «lIpocrelimmey», «Opranbl IBETKOBBIX PACTCHHID,
«CuctemMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembny, «CTpoeHue cTeOIsy,
«CTpoeHre JNHCTOBOM IUTACTHHKWY, «TkaHW >XKUBOTHBIX», «CKEJEeT 4YelOBEKa»,
«lInmeBapurenbHas cucrema», «KpoBeHOcHas cucrema», «JlpIxarenbHas
CUCTEMAY, «HepBHass  cucremay, «Koxay, «MplleyHass ~ CHCTEMay,
«BpraenurenbHas cucteMa», «IOHIOKpUHHAs cucremay, «CTpOoeHUE MBIIIIbDY,
«Mmmynurer»,  «KumeuyHomonoctHele»y, «CxeMa  NHUTaHUS  PaCTEHUW»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOoeHHE THIPBDY,
«CtpoeHue 1uiaHapun», «BHyTpeHHee CTpOeHHE 0KJIeBOro 4epns», «HepBHas
cuctemMa poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMbelkatomuxcsa»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema uenoBekay», «Pediexcy.



O6opynoBaHuEe: CBETOBOM MHUKPOCKOIN, MHKpOIpenapaThl OJHOKIECTOUYHBIX
OpraHu3MOB, MHUKpOIpenapaTtbl TKaHEH, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKIUN
HACEKOMBIX, UTJIOKOXKUX, *KUBBIC IK3EMIUISIPbl KOMHATHBIX pacTEeHUM, repbdapuu
pacTeHHMil pa3HBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opynoBaHue AJIsl AEMOHCTPALMK TOYBEHHOTO M BO3IYIIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmaia u OeJIKoB Mo IeicTBUEM (epMEeHTOB, 000pya0BaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKHUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHUM, MOJIEIIM T'OJIOBHOTO MO3Tra Pa3JINYHbIX )KUBOTHBIX.

JlabGoparopHasi pabora «/3ydyeHre TKaHEH pacTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel )KUBOTHBIXY.

JlabopaTtopHas padora «/3yyeHue opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. PazMHOKeHUe U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUS OpraHW3MOB: Oecriosnoe (BKJIIOuYas BETreTaTUBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXKEHHUSA:  TOYKOBAaHUE,  CIOPYJISAIUS,
dbparmeHTaIys, KIOHUPOBAHUE.

[lonoBoe pa3zmHokeHue. [lonoBbie KieTkH, wiau rametsl. Meito3. Craauun
Meiio3a. [ToBenenne xpomocoMm B Meio3e. Kpoccrunrosep. bruonorndeckuii CMbICI
Melo3a W TOJIOBOro Iporecca. Meio3 M €ro MecTo B JKU3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzaponpieBoe passurue. ['amerorenes y »KuBOoTHbIX. 110510BBIE KENE3BI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIETOK. CriepmaTorenes u oorenes. CtpoeHue
MTOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAILHOE pPa3BUTHE JKUBOTHBIX. CrocOOBI
OIUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00HA U3 21ABHBIX NPODIIEM IMOPUOTOCULL.
Konyenyuss mopgocenos u mooenu mopgoeenesza. Ctaguu >MOpHOreHe3a
KUBOTHBIX (Ha mpuMmepe Jsarymkw). JlpoOmenme. Tumbl  npoOieHus.
Jemepmunuposannoe u HedepmuHuposanrnoe Opobaenue. bracmyna, munoi
onacmyn. OcoOeHHOCTH NApOOJICHHUS] MIICKOMHUTAIOMINX. 3apOJBIIIEBbIE JUCTKU
(racTpymsitius). 3aKiajKa OpraHOB U TKaHEH U3 3apOJIbIIIEBBIX JUCTKOB. B3anMHoe
BIIUSIHME YacTeil pa3BUBAIONIIETOCS 3apojbliia (SMOpPUOHANIbHAS WMHIYKIIHS).
3aknajka IUIAaHA CTPOEGHMSI JKMBOTHOIO KaK pPe3yJibTaT HEepapXUUYECKHX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 53MOpHUOHANIBHOE pa3BUTUE Pa3IMYHBIX
(baKkTOpOB OKpY:KarolIel cpeibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbIM nepuoa. IlpsMoe wu
Henpsimoe pas3BuTue. PaszButue ¢ wmetamopdo3oMm y OECHO3BOHOYHBIX U
NO3BOHOYHBIX >KMBOTHBIX. bHOJOrHyeckoe 3HA4Y€HHE NPSIMOr0 W HENPSMOIo



pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
PEryJIIKN POCTa KUBOTHBIX U yenoBeka. CTaiuy MOCTAIMOPUOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue u CMepTh Kak
OHMOJIOTUYECKUE MTPOLIECCHI.

PasmHoxeHne u pasButue pacteHuid. ['amerodutr m cmopodur. Meiio3 B
KU3HEHHOM IuKIe pacTeHud. (OOpa3zoBaHMe CHOp B Ipolecce Menosa.
['amerorene3 y pacteHud. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BOliHOE OIUTOAOTBOPEHHUE Y LIBETKOBBIX pacTeHuid. OOpa3zoBaHue U
pa3BUTHE CEMEHU.

MexaHn3MBbl PETYISALUA OHTOIEHE3A Y PACTEHUM U JKUBOTHBIX.

JdemoncTpanumn

[Toprpetsr: C. I'. HaBamun, X. [IInemasn.

Tabmuubr u cxembl: «BereraruBHoe pasMHOkeHHE», «Tumbl Oecrosoro
pa3MHOXEHUD», «Pa3zMHOXKEHHE XJIAMHJOMOHANb», «Pa3MHOMKEHHE SBIIICHBD»,
«Pa3zmHOkeHue runpe», «Meio3», «Xpomocomel», «I'amerorenes», «CtpoeHue
SIMIEKIIETKH U crepMaro3oujia», «OCHOBHBIE CTaguu OHTOreHezayn, «lIpsmoe u
HenpsiMOe pa3BuTtue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nArymku», «JIBOMHOE OIJIOAOTBOPEHHE Y IBETKOBBIX PACTEHUI,
«CTpoeHue CeMsiH OJHOJOJIBHBIX U JBYIOJIBHBIX PACTEHUN», «KU3HEHHBIA ITUKII
MOPCKOW KamycTbl», « JKU3HEHHBIN HUKI MXa», « KU3HEHHBIN TUKJI NaIOPOTHUKAY,
«KW3HEHHBIN UK COCHBD).

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SULEKIETOK H
CIIEpPMATO30UI0B, MOJENb «L[MKII pa3BUTHS JIATYIIKIA.

JlaGopaTopHasi padora «/3yueHne cTpoeHus MOJOBBIX KJIETOK HA TOTOBBIX
MUKpPOTIpenapaTaxy.

IlpakTuueckass padora «BbIABICHUE MNPU3HAKOB CXOJICTBA 3apPOBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CrpoeHHEe OpraHoB pPa3MHOXKEHHUS BBICIINAX
pacTeHU.

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH W HM3MEHYUBOCTH
OPraHu3MoB

HcTopust cTaHOBIIGHUSI U PA3BUTHS TEHETUKU Kak Hayku. Pabotsl I'. Mennens,
I'. ne ®puza, T. Moprana. Poib 0T€UECTBEHHBIX YUYEHBIX B PA3BUTUU T'€HETHUKHU.
Pa6oter H. K. KonerioBa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
1O. A. ®unmumaenxo, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHbIC TE€HbI, AJIbTCPHATUBHBIC IPU3HAKH, JTOMUHAHTHBI M PELIECCUBHBIN
pPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAS JIMHUS, TUOPHUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKHM,  LUTOJIOTHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoncTpanumn

[Toptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. H.
BaBunos, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibt 1 cxeMbl: «MeTobI TeHETUKIY, «CXEeMBbI CKPEIITUBAHUS.

JlabopaTopuass padora «/lpo3odmna Kak OOBEKT TE€HETHYECKHUX

VICCIIEIOBAaHUI».
Tema 12. 3aKk0HOMEpPHOCTH HACJIEACTBEHHOCTH
Mounorubpuanoe ckpemuBanue. llepBbiii 3akoH Menaens — 3aKoH

enrnHoo0pa3us THOPUIOB nepBoro nokoaeHus. [Ipasuno nomuHupoBanus. Bropoit
3aKOH MeHnaens — 3aKOH pacllIeIUIeHUs NPHU3HAaKOB. LluTonormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpELMBaHus. [ uI1oTe3a 4YncToThl raMerT.

AHanmuzupyonee ckpemyBasue. 1IpoMeXyTOUHBI XapakTep HaclleJOBaHU.
Pacmierienne npu3HaKkoB NPpY HETIOJHOM JOMUHUPOBAHUM.

Jurubpunnoe ckpemuBanue. Tpetuii 3akoH MeHens — 3aK0OH He3aBUCUMOTO
HaclleOBaHUsl ~ Mpu3HakoB.  Lluromornueckue  OCHOBBI  JUTHOPUIHOIO
CKpELIUBaHUS.

CueruieHHoe HacnenoBaHue npusHakoB. Padotsl T. Moprana. CuennieHHoe
HACJIECOBAHUE T'€HOB, HAPYILIECHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXAHU3M ONPEIEICHUS 10Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIi M TeTeporaMmeTHslid moj. ['eHermdeckas
CTPYKTypa MOJIOBBIX XpoMOCOM. HacnenoBaHne Npru3HakoB, CLEIVIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECHCTBUE
resa. MHOXECTBEHHBI ajulenu3M. B3anMMOJEHCTBHE HEAUIECIBHBIX TI'E€HOB.
Kommementaprocts. Onucras. [onmmmepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX M YEJIOBEKa, a
TakkKe (PU3NOIIOTUYECKUX TMPOILIECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIHA.
['eHeTHyecKkre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Mapa3uT» U «XO35IMH — MHKpOOMOM». ['éHeTndyeckue acmeKTbl KOHTPOJS U
U3MEHEHUS HACJIeJICTBEHHON MH(POPMAIIMU B OKOJIEHUSIX KJIETOK U OpraHU3MOB.

JdemoncTpanumn

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

Tabmuiel u cxemsl: «IlepBblit U BTOpoit 3aKoHBI Menaens», « Tpetuil 3akoH
Menpens», «AHanusupyroulee cCKpeumuBaHue», «HemomHoe nomuHHpoBaHUE,
«CHemeHHoe Haclel0BaHUE IMPU3HAKOB y Japo3odpuibl», «l'eHernka momnay,



«Kapuotun 4enoBeka», «Kapuotun gpozodumib», «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN aJlIeIu3M», «B3auMoaeiCTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM  3aKOHOB  €IMHO0Opa3us
ruOpUJIOB TIEPBOTO TOKOJICHMSI W PAacIlICIUICHUs MPU3HAKOB, MOJENb s
JEMOHCTpPAllUM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS MPU3HAKOB, MOJECNb IS
JEMOHCTPAllUM CLEIUICHHOTO HACJIENOBAHUS IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MuKpormnpenapar: «/[pozodumnay.

IIpakTuyeckasa padora «M3yueHue pe3ylnbTaTOB MOHOTHOPUIHOTO
CKpEUIUBaHUA Y AP030(UITBD».

IIpakTnueckas  paGora  «l3yyeHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(HIIBD).

Tema 13. 3aKk0HOMEPHOCTH U3MEHYUBOCTH

BzaumoneiictBue reHotMna u cpeAsl Opu  GpopMuUpOBaHUM (PeHOTHHA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE MPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIECTBEHHASI.

Monudukarnronnass u3MeHYMBOCTh. Ponb  cpenpl B hopmupoBaHUH
Mou(pUKAIIMOHHOW M3MeH4YnBocTH. Hopma peakumu mpusHaka. BapuanmoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MoauduKanmoHHON
U3MEHYUBOCTH.

['eHOTUIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUTIMYECKOM M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHaTuBHasT M3MEHYMBOCTH. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTU. POIh KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
TeHEeTHYECKOr0 pa3HOOOpa3us B Mpejiesiax OJTHOTO BU/IA.

MyTainmoHHass W3MEHYMBOCTh. BHabl MyTaluil: TEHHBIC, XPOMOCOMHEIE,
reHoMHble. CIIOHTaHHBIE W  HMHAYUUMPOBaHHbIE MyTaluu. SnepHele U
HUTOIIa3MaTHYeckrue MyTanuu. COMaTUYECKUE U MOJO0Bble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHsl HW HX BIHWSHUE Ha OPraHU3MBL
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH TOMOJIOTMYECKHX pPsIOB B
HaciencTBeHHoW u3MeHunBocty (H.W. BaBunoB). BHesnepHas M3MEHYMBOCTh U
HACJIEICTBEHHOCT.

Onucenemuxa U O9NUSEHOMUKA, pOJb dNUSEHeMUYecKux @axkmopos 6
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JdemoncTpanumn

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

Tabmuubl u  cxembl: «Buabsl usmMeHunBocTH», «MoaudukanuoHHas
U3MEHYUBOCTDHY, «KombOunaTtuBHas U3MEHYUBOCTDHY, «Merosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00JeBaHUs YeI0oBeKa», « Buabl MmyTaruii.



O6opynoBaHue: >KMBbIe W TepOapHbIe AK3EMIUIIPbl KOMHATHBIX PaCTCHHI,
pucyHkH (poTtorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMH U3MEHINBOCTH.

JlabopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(UKAIIMOHHOW HM3MEHUYMBOCTH. IlocTpoeHme BapHallMOHHOTO psga U
BapUALMOHHON KPUBOW».

IIpakTuyeckass padora «Mytaruu y aApo3oduisl  (HA  TOTOBBIX
MUKpOIpenapaTax)».

Tema 14. I'eHeTuKa Yei0OBeKa

Kapuorun denoBeka. MexayHapoaHas IporpamMMa HCCIEIOBaHUS T'€HOMa
YyejaoBeKa.  MeToabl  M3YYEHHMSI TEHETUKM  YEJOBEKa: T'E€HEAIOTHYECKHM,
OJIM3HEIOBBIM, IIMTOr€HETUYECKU, MOMYJISILIUOHHO-CTAaTUCTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE OIIPEJECIICHNE FEHOTHIIA:
MMOJJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTHUIIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[11{P-ananu3a. HacneacTBeHHbIC 3a00JIeBaHUS YelIOBEKA. | €HHbIE U XPOMOCOMHBIC
Oosie3HU dYenoBeka. boyie3HW ¢ HACEACTBEHHOW IMPEeapacioiioKEHHOCTHIO.
3HayeHUEe MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUN U JICUEHUH T€HETUYECKUX
3a00yieBaHUN 4YenoBeKa. MeauKo-reHeTHYecKoe KOHCYJIbTHpoBaHue. CTBOJIOBbBIE
KJIETKH. [TOHSATHE «TE€HETHYECKOro rpy3a». DTUUECKUE ACTIEKThl UCCIIECIOBAaHUM B
00J1acTH pelaKTUPOBAHUS '€HOMA U CTBOJIOBBIX KJIETOK.

['eHeTnyeckue (hakTOpbl TOBBIIICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
(bu3HYeCKOMY M XUMHUYECKOMY 3arpsi3HCHUIO OKpY’Karomiei cpenl. [ eHeTrnueckas
MPEIPACTIONIOKECHHOCTD YETIOBEKA K MAaTOJIOTUSIM.

JdeMoHcTpauuu

Tabmuiel 1 cxembl: «KapuoTum yenoBekay, «MeToJbl U3y4eHUs] TeHETUKH
yeJoBeKay, «I'eHeTnueckue 3a00J1eBaHUs YETOBEKa.

IIpakTnyeckas padora «CocTaBieHUE U aHATU3 POJIOCIOBHOW».

Tema 15. Cesrekuusi OpraHu3sMoB

JloMecTukanuss W CeleKuus. 3apoKJACHUE CEJEKIMM U JIOMECTHUKAIIMH.
VYuenne H. WM. BaBumoBa o IleHTpax mnOpouUCXOXKACHUS U MHOTo00Opa3us
KYJbTYPHBIX pacTeHuil. Poiib cenekuuu B CO3aHUU COPTOB PACTCHUM M TOPOJ
#*UBOTHBIX. CopT, MOpoAa, ITaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HacjaeACTBeHHOM wu3MeHuuBoctu H. WM. BaBwioBa, ero 3HadeHue s
CEeJICKIITMOHHOM paboThI.

MeTtonpl ceneknMOHHOW paboThl. VICKycCTBEHHBI OTOOp: MAacCOBBIM H
VH/INBU1yaJIbHBIN. Ortanel KOMOWHAIIMOHHON CCJICKIIUU. HUcnbiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp IO TEHOTHNY C IIOMOIIBIO OILICHKHU
(dheHOoTHITa MTOTOMCTBA M OTOOP MO I'eHOTHUITY ¢ TToMoIkio aHanm3a JJHK.

HcKycCTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOM  paOoTHI.
PannanmoHHbIN 1 XMMHYECKUN MyTareHe3 Kak HCTOYHUK MYTAlUN Y KyJbTYPHBIX



dbopm opranusmoB. lcrnonb30BaHME T€HOMHOTO PEIAKTUPOBAHMS M METOJOB
pexomOunanTHbIX JJHK 17151 momydenus ucxomnoro Mmarepuana Ajisi CEIeKIUH.

[lonyuenne ITOJIUILIIOUIOB. BrytpusBunosas TUOpUAN3AITHSL.
bnu3kopoicTBEHHOE — CKpelMBaHue, wWid  UHOpuAMHr.  HeponcrtBenHoe
CKpeluBaHue, win ayTopuauHr. ['ereposuc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. Otnanéunas rubpuamszanus. [Ipeogonenue Oecruionus
MEXBHUIOBBIX THOPUAOB. JIOCTHXKEHNUS CENEKIINN PACTCHUIN U KUBOTHBIX. «3e1éHas
DEBONIOYUAN.

CoxpaHeHre U U3y4YeHUE F'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN H
UX JUKUX pOAMYENH i1 CO3JaHUsl HOBBIX COPTOB U TUOPHUIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. /3yuenue, coxpawenue u  ynpaeieHue
2eHeMUYECKUMU PecypPCamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YeAX YAVUUEHUs CYUeCmeyIomux U co30anusl HOBbIX NOPOO, TUHUL U KPOCCOS8, 8
MOM 4Yucie ¢ NpPUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvlx uoeti U nepCcneKmueHbX MexHoI02UlL.

JdemoncTpanumn

[Toptpersr: H. M. Basumos, M. B. Muuypun, I'. . Kapneuenko, II. II.
Jlykwsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuupl u cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON HU3MEHUYUBOCTHY,
«MeTtonbl cenexuuny, «Otnanéunas rudpuanzanus», «MyTarenesy.

JlabopaTtopHas padora «/3ydeHre COPTOB KyJIbTYpHBIX PACTEHUH U MOPOJT
JIOMAIIHUX )KUBOTHBIX).

JlaGoparopHnasi pabora «/3ydeHrne METOA0B CEJICKIIMN PACTCHUI.

IIpakTu4yeckas padora «lIpuBuBka pacteHuin».

Ikckypeuss «OCHOBHBIE METOJbl M JIOCTMIKEHUS CEJEKIHMH PACTEHHA H
YKUBOTHBIX (Ha CEJIEKIIUOHHYO CTaHIIHIO, IIJIEMEHHYO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JIaDOpaTOPHUIO
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».

Tema 16. BuorexHo/10rus U CHHTETHYECKAsA OMOJIOTUS

OOBEKTBI, HCHOJIb3yEMbIE B OWOTEXHOJIOTUU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepPUCTHKA. TpaguimonHas
OMOTEXHOJIOTHSI:  XJIeOOMEeUeHUe, TMOJIYyYEHUE KHCIOMOJIOYHBIX MPOJYKTOB,
BuHOAenne. MukpoOuonorndeckuii cunHte3. OOBEKTHl MHKPOOHOIOTHYECKHX
TexHosorui. [Ipon3BoacTBo Oesika, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMI M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUSI TEHOMOB C LEJIBIO MMOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepXKaliiX HE BCTPEYAIOIIUeCs B IPUPOAe OUOCUHTETUUECKUE MY TH.



Knerounass unxeHepus. MeToabl KyJbTypbl KIETOK M TKaHEH PAcTCHUM U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuAu3alvss W  COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CENEKIHUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyune. VICKYCCTBEHHOE OIUIOJOTBOpPEHHE. PeKkoHCTpyKuus
SIMIEKIIETOK U KIIOHHMPOBAHUE JKUBOTHBIX. METOA TpaHCIUIAaHTALUMU SAEP KIETOK.
Texnonocuu  0300posaeHUA, KYIbMUBUPOBAHUA U MUKPOKIOHANbHO2O
DPA3MHOICEHUS CENIbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpoMOCOMHass M T€HHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHcTpyupoBanue pekoMouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmkeHrnssT W NEPCHEKTHBBI  XPOMOCOMHOM M TI'€HHOM  MHYKEHEPHH.
DKOJIOTHYECKHUE U 3TUYECKHUE MTPOOJIEMbI T€HHON MHXEHEPHUH.

Meaunmnckue ouorexnonoruu. [loctrenomuas nudposas menununa. [T1[P-
JUarHocTuka. MeTaOoJOMHBIN aHaau3, TEHOLEHTPUYECKUI aHaau3 MpoTeoMa
4eJIOBEKa I OLEHKH COCTOSHHMSI €ro 3J0pOoBbs. VCIONb30BaHUE CTBOJIOBBIX
kineTok. TaprerHas Tepamust paka. 3D-Ouommxkenepuss g pa3pabOTKu
(dyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/1aHWs KOMILJIEKCHBIX
TKaHEW COUETAaHUEM TEXHOJOTUN TPEXMEPHOro OMONpPHUHTHUHIra U ckaddonauHra
JUISL peIEHUs 3a/1a4 IEPCOHATM3UPOBAHHON MEAUIIVHBI.

Co3naHue BEKTOPHBIX BaKLIMH C LENb0 00ecredeHus: KOMOMHHPOBAHHOU
3anTel OT Bo3Oynuteneidr OPBU, ycTaHoBIeHHE MOJEKYISIPHBIX MEXaHU3MOB
¢ynkmonupoBanus PHK-cogepxamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JI€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpauuu

Tabmurst u cxemsl: «Vcnoap30BaHUE MUKPOOPTAaHU3MOB B MPOMBIIILIIEHHOM
IPOU3BOACTBEY, «KieTouHass nHxKeHepus», «I eHHass HHKEHEPUs».

JlaGopaTopHas padora «3ydyeHne 0ObeKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «IlomydyeHre MOJIOYHOKUCIBIX IPOTYKTOBY.

Jkckypeusi  «buoTtexHonoruss — BakHeHIIas MPOM3BOAMUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)».

11 KITACC

Tema 1. 3apo:kneHue W pa3sBUTHE 3BOJIOUMOHHBIX NpeACTABJICHHUN B
onosiorum

OpomoonyoHHasgs teopus Y. Jlapuna. IIpennocwliku BO3HUKHOBEHMS
napBuHU3MA. JKU3Hb U Hay4dHas nesTenbHocTh Y. /lapBuHa.

JIBroKy1ye cuiibl 3BOIOUKUH BUIOB 110 Y. J[apBHHY (BBICOKAast HHTEHCUBHOCTh
Pa3MHOXKEHUSI OpPraHM3MOB, HACIEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBaHME, ECTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunrerndeckod teopun sBotonnu (CTD). HelTpanbHas
Teopust 3Bomound. CoBpeMeHHas HBOJIOUMOHHAs  OWOJOrus. 3HAYEHHUE
HBOJIIOLIMOHHON TEOPUH B POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JdeMoHcTpauuu

[Toptpetsl: Apucrtotens, K. Jlunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kiosobe, Y. Hapsun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xongein, /1. K.
benses.

Tabmumet u cxembl: «Cucrema xwuBoit mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xkuBbIX cymectB (mo Jlamapky)», «MexaHusm (opmupoBaHus
NpUCIOCOOJIEHU Yy pacTeHuil W >KUBOTHBIX (mo Jlamapky)y», «Kapra-cxema
mapupyta nmytemectBus Y. lapsunay, «Haxonku Y. lapsuna», «Dopmbl 60psObI
3a cymectBoBanuey, «llopoapl romy6eit», «Muoroobpasue KyiabTYpHBIX (opM
KarmycTb», «[lopoabl moMamHuX )KMBOTHBIX», «CxeMa 00pa30BaHusl HOBBIX BH/IOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JBWXKYUIUX CHUJ 3BOJIOLUK,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPHUH 3BOJIFOLIAN.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJIbTAThI

[TonynsAuus Kak 3JIeMEHTapHas €IMHMIA 3BOJIOLUH. COBpEMEHHBIE METObI
OIICHKA TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl mnomyisiui. M3meHnenue
reHooHJa TOMYJISUMU KaK DSJIEMEHTApHOE SBOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapau, B. BaiinOepra.

DOnemeHTapHbIe (AKTOPHI (IBUKYIIUE CHUJIBI) SBOJIONUU. MyTallMOHHBIHI
nporiecc. KomOunatuBHas wu3MeH4YHBOCTh. [Ipeiid TeHOB — ciyuaiiHbie
HEHaIIpaBJIECHHbIE U3MEHEHHUS YacTOT ajuiesei B monmyJisiuusix. DP¢GeKT OCHOBATEIIS.
Ippexm OGymoiiounozo eopaviuika. CHUdCEHUE 2eHemuuyecKko2o pazHoobpa3us:
npuuunsl u creocmeus. llposenenue s¢gpgpexma opeiigha eeHo8 8 OONLUUX U MATBIX

NONYIAYUSX. Murpanunn. N3omsamus MTOITYJISLIUI: reorpadpuieckas
(mpocTpaHCcTBeHHAs ), Onosiornyeckas (penpoyKTUBHAS).
EcrectBennbiii otbOp — HampaBisoomui (akTop SBOJIOIUUA. DOPMBI

€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMHA, CTaOWIM3UPYIOLIUH, pa3pblBaIOLIUi
(mm3pyntuBHbIi). [lonoBoit or6op. BO3HUKHOBEHHE W 3BOJIOLHUS COIHMAIBEHOTO
MOBE/ICHUS KUBOTHBIX.

[Tpucnoco0NeHHOCT  OPraHM3MOB  KaK  pe3yjibTaT  MHUKPOIBOJIIOLMH.
Bo3HukHOBEHHE TpUCTIOCO0IEHUN Y OpraHu3MoB. ApoMop(o3bl U UAMOATANTALINN.
[Tpumeps! npucnocobeHnit y OpraHu3MoB: MOpdooruueckue, Pu3noaIoruyecKue,
onoxuMuyeckue, mnoBefeHueckne. OTHOCUTENBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xpurepuum u crpykrypa. BupooOpa3oBaHue kak pe3yibTar
MUKpo3BOMOIMU. M3omsmus — kimrodeBod Qaktop BuaooOpaszoBanus. Iyt u
CIIOCOOBI BHJ1I000pa30BaHUS: AJUTOTIATPUIECKOE (reorpaduueckoe),



cuMIaTpuyeckoe  (3KOJOTHYECKOE), «MTHOBEHHOE»  (TOJIUILIONANU3ALIHNS,
rubpuanzaiys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl (HOpMUPOBAHHS OMOIOTUIECKOTO pa3HOOOpa3usl.

Ponp sBOMIOIMOHHON OuoOnOrMM B pa3pabOTKE HAy4dHbIX METO/OB
COXpaHeHus 0Mopa3zHooOpa3us. MUKpPO3BOIIOLHUS U KO3BOJIIOLUS Mapa3UTOB U UX
X03s51eB. MexaHnu3Mbl (POPMUPOBAHUS YCTOMUMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
O0pBOBI ¢ HEH.

JdemoncTpanumn

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmumpl 1 cxeMbl: «MyTallMOHHas HM3MEHYHUBOCTHY, «llomymsimonHas
CTpyKTypa BuAa», «Cxema mposiBieHus 3akoHa Xapau—BaitnOepray», «/{Brxkyiue
CHJIBI 3BOJIOLUNY, «IKOJIOTHYECKas M30JSIUS MOMYJIALNNA CeBaHCKON (opemmny,
«['eorpaduueckas W3OIAIUS  JHUCTBEHHUIBI CHOUPCKOM M JTUCTBEHHUIIBI
Jaypcko», «IIomyssiuoHHbIE BOJIHBI YUCICHHOCTH XUITHUKOB U XKEPTB», «CxeMa
JNEHCTBUSL €CTECTBEHHOro o0TOopay, «®PopMbl OOpHOBI 3a CYIIECTBOBAHUE,
«MBaaycTpranbablii MenaHu3M», «JKuBble UCKomaemble», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Puznonorunueckue axanrauuny, «lIpucnocobieHHOCTh OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buna», «Bunpl-nBoiiHukm», «CTpykTypa BuIa B
npupose», «Crnocodsl Buao00Opa3oBaHusy», «l'eorpapuyeckoe BUI000pa3oBaHUE
TpEX BUIOB JAHJBIIICH», «IKOJOTHYECKOE BHI000pAa30BAHME BHUAOB CHUHHUID),
«ITomunnonael pacteHuin», «KamycTHo-peaeuHblid THOpUI.

OobopynoBanue: repOapuu pacTeHUH, KOJUIEKIIUM HACEKOMBIX, Uyuena NTHLL U
3Bepell ¢ NpuUMepaMM pas3JIMYHBIX MPHUCIIOCOOJIEHUM, uydena NTHUL U 3BEper
pa3HBIX BHJIOB, TrepOapuul pacTeHUM OJM3KUX BHUIOB, OOpPa30BABIIMXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlaGopaTtopHass padora «BpIsBiI€HHE H3MEHUMBOCTH y OCOOEH OJHOTO
BUJIA».

JlaGopaTopnass  paGora  «llpucmocoOneHuss  opraHu3sMOoB UM HUX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTHY.

Jlabopatopnass pabora «CpaBHeHHE BHJIOB 10 MOP(OIOTHISCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJIIOIIMS U €€ Pe3yJIbTAThI

Meroasl u3ydeHHs MakpoldBosrouuu. [lameoHToNmOornyeckue - MeToAbl
u3ydyeHus odBoiouud. llepexomgnsie ¢GopMbI U (PUIOTCHETUYECKHE  PSABI
OpraHU3MOB.

buoreorpaguyeckue mMeToapl u3ydeHus sBomronuu. CpaBHeHHE (UIOpBl U
(ayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue oOnactu 3emun. Bupbl-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHOIOTMUECKHE U CPaBHUTEIBbHO-MOP(OIOrHUECKHE METOAbl U3YyUEHUs
IBOMIIOLMU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIIOLMH OHTOI€HE3a M MOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOTrMYHBIE W  AHAJIOTMYHBIE  OpraHblL
PyaumenTtapHsie  opraHbl M aTaBU3MbL.  MOJEKYJISIPHO-T€HETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCKUe  METOJbl  W3Y4YeHUS  HBOJIIOIHUU.
['omonornynsie reHbl. COBpPEeMEHHBIE METOMABI MOCTPOCHHS (PUIOTeHEeTHUYECKHX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallMH U 3BOJIOLUS TEHOMOB.

OO01re 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [Ipunyun cmenvl yHKyui.
HeobOpatumocTs 3BoJonMK. AjanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
HBOJIFOLIUY.

JdemoncTpanumn

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosuep, O. I'ekkelns.

Tabmuupbl 1 cxembl: «DUIOTEHETUUECKUN sl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnmodure»,  «CeMmeHHbIE
nanopoTHUKW», «buoreorpaduueckre 30HBI 3eMin», «Jlpelid KOHTHUHEHTOBY,
«Penukte, «HaudanpHble cTaauu 53MOpPUOHAIBHOIO Ppa3BUTUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTUYHBIE OpraHe», «PyIuMeHTH,
«ATaBU3MBI)Y, «XPOMOCOMHBIE HA0Ophl YEJIOBEKa U IIUMIIaH3e», «l JaBHbBIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO0II1e 3aKOHOMEPHOCTH HBOJIIOLIUN.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISDKM TOMOJIOTHYHBIX, AHAJTOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUICKIIUH HACEKOMBIX.

Tema 4. Ilpoucxoxaenne u pa3sBuTHe ;KU3HA HA 3emJie

Hayunbple THUMOTE3bl MPOUCXOXKACHHUS KU3HW Ha 3emie. AOHOreHe3 W
naHcrepmus. /JloHayyHble IPEACTaBICHUS O 3apOKJIECHUU JKU3HU (KpEaMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKJICHUS KU3HU U €€ onpoBepxkeHue onbiraMmu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxkaeHue ;u3HA U aCTPOOHUOIIOTHS.

OCHOBHBIE JTaIIbI HEOPraHU4EeCKOU DBOJIIOLIHH. [InanerapHas
(reojoruyeckas) SBOJIONUA. XHMHUYECKas »dBOJIONUSA. AOHOTCHHBIH CHHTE3
OpraHu4eckux BemecTB M3 Heopranumdeckux. OmbiT C. Mwmepa u I'. HOpu.
O0pazoBaHue noauMepoB u3 MoHoMepoB. KoanepBatHas runoresa A. 1. Onapuna,
rurnore3a nepBuyHoro OynboHa JIk. XonjelHa, reHeTtuyeckas rumoreza [
Ménnepa. Pubozumsr (T. Yexk) u runoresa «mvupa PHK» VY. T'mnbGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emsin u meroabl €€ wusydeHus. lckomaemble opraHuueckue
ocrarku. ['eoxpoHonorus u e€ wMeroabl. OTHocuTenbHas U aOCONIOTHAs
reoXpoHoJIorus. ['eoXpoHosoruyeckas mKana: 30Hbl, 3Pbl, IEPUOIbI, STTOXH.



HavanpHble 3Tanbl OpraHMYecKoW HBOMOLMH. [lOsBIIEHHME U HBOJIOLHUA
MEPBBIX KJIETOK. DBOMIONUSA MeTabonm3Ma. BO3HUKHOBEHHE TIEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKM KaK aHaJIOT MEePBhIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpyCcOB. IIpoucxoxkaeHue MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYHI MHOTOKJIETOUHBIX OPraHU3MOB.

OCHOBHBIE ATalbl ABOJIONHUHA BBICIIMX pacTeHUi. OCHOBHBIE apOMOP(O3bI
pactenud. Beixon pacrenuii Ha cymry. [losiBieHHE CIIOpOBBIX pACTCHUH U
3aBoeBaHME UMM cymu. CeMeHHble pacTeHHs. [IpoMCXOXKIEHHE IIBETKOBBIX
pacTCHUMN.

OCHOBHBIE ATallbl 3BOJIONHMHA JKUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
XKUBOTHBIX. BeHackas (ayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
tunoB. IlepBbie XOpaoOBbIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwimi. [IpoucxoxaeHue MICKONMUTAOIINX U
ntutl. [lpuHnun xmoueBoro apomopdoza. OcBoeHue O€CIO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM MU MEPHOJIAM: apXeul, MPOTEpPO30H,
najgeo3oi, Me3030M, KaiiHO30il. OOmas xapakTepUCTHKa KIMMara U
reoJIOTMYECKUX mporeccoB. llosiBIeHHe W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIUSHHUE HA Ta30BbIN COCTaB aTMOC(HEPHI.

MaccoBbie BBIMUpPAHUSI — SKOJIOTHYECKHE KPU3KUCHI Mpornuioro. [IpuunHel u
CJIEACTBUSI MAacCOBBIX BbIMHpPAaHHUIl. COBpPEMEHHBIN SKOJOTMYECKUM KPU3HUC, E€ro
ocobenHoctH. [IpobiieMa coxpaneHnus 6uopasHo0Opas3usi Ha 3emiie.

CoBpeMeHHass cuUcTeMa opraHuueckoro mupa. [IpuHuunel kimaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpauuu

[Toptpetsl: @. Penn, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
OmnapuH, JIx. Xongelin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumbr u cxeMbl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO CaMO3apoxaeHus Xu3Hm», «Cxema ombita C. Mumiepa, I'. FOpm»,
«JTanbl  HEOPraHWYECKOW  HBONIOUUNW»,  «['€OXpOHOJIOTMYECKAsT  LIKAJIa»,
«HauanpHble 3Tanbl OpraHUYeckou 3BOIIONUNY», «Cxema 00pa3oBaHUSI IYKapHOT
nyTéM cumOmoreHesa», «Cucrema XUBOM Tpupoab», «CTpoeHue BUPYCay,
«Apomopdossl  pacteHuity, «PuHHOGUTHY, «OIHOKIETOYHBIE BOJOPOCIH,
«MHorokierounele Bojopociam», «Mxm», «llamoporaukm», «l'oJ0ceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHUN», «CXxemMa pa3BUTHUS dKUBOTHOTO MUPay,
«Apomopdo3bl KUBOTHBIX», «IIpocteitmmey», «Kumeynononoctueiey, «Ilnockue
yepBu», «YUnenucroHoruey», «PuiOb», «3eMHOBOAHBIC», «IIpecMbBIKarOIIHECs,



«IItnuepy, «Miekonuraromue», «Pa3Butue KU3HU B apXeUcKou ape», «Pasputue
)KU3HH B TMPOTEPO3OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTne XKU3HU B ME3030MCKOU 3pey, «Pa3sBuTHE )KU3HN B KaHHO30UCKOMN 3pe»,
«CoBpeMeHHas CuCTeMa OPraHuYeCKOro MUpay.

O6opynoBanue: repOapuu pPACTEHHM pa3IUYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAJKHBIE MPENAPAThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUH
WUTJIOKOXKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuelia IITHI[ W 3BEpEw,
KOJUIEKIIUM OKAMEHEJIOCTEHN, ITOJE3HBIX HMCKONAEMBIX, MYJISIKM OpPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  ga0oparopHass  paGora «MoaenupoBaHUE  OMBITOB
Munnepa—tOpu 1o u3ydeHuro abMOreHHOro CUHTE3a OPraHNnYeCKUX COEAMHEHUI B
NEPBUYHOI aTMOchepe».

JlabopaTtopnas pabora «/3ydyeHHe M ONKCAaHHE HMCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB.

IIpakTnueckass padora «l3yuyeHne OCOOCHHOCTEM CTPOCHHS pPaCTEHUM
Pa3HBIX OTACIIOB).

IIpakTnyeckas padora «/3yueHue ocCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Pa3znensl v 3agaun aHTPOMOJIOTHH. METOIbI aHTPONOJIOT U H.

CraHOBIEHUE NPEJICTABICHUNA O MPOUCXOXKICHUU 4esoBeKa. PernrunosHeie
BO33peHMs1. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ACTBO YeNOBEKA C )KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEJIBHO-
MOpQoJIOTHUYECKHE, AMOPHOJIOTUYECKUE, (bU3HOTOTO-OMOXUMUYECKHE,
noBegeH4eckue. OTINYUS YeJIOBEeKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CHUTHAJIbHOU
CHUCTEMBL.

JBmwxymue cuiibl ((pakTopsl) aHTpONOreHe3a: OMOJOTHYECKUE, COIUANbHEIE.
CooTHomieHne OMONIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIOTEHESE.

OCHOBHBIE CTaJUM AaHTPOIIOTeHe3a. PaHHME ueroBeK0oOOpa3Hbie 00€3bsHBI
(POKOHCYJIBI) M PaHHUE MTOHTUIBI — OOIIUE MTPEKH YeTOBEKOOOPa3HBIX 00€3bsH U
J0JIe. ABCTPaJONUTEKN — ABYHOTHE MPEAKH JroAch. UenoBeK yMeIbli, IepBbIe
W3TOTOBJIEHUS OpyAUM TpyAa. YeloBeK NMpAMOXOIAIIMN U NEPBBIM BBIXOJ JIOACH
3a  mpenensl  Adpuku. YenoBexk reWmenpOeprckmii — oOmMHA  MPEIOK
HEaH/IEpTaJIbCKOr0 YEJIOBEKA U YEJIOBEKAa pa3yMHOro. YenoBeK HEaHAEepPTaIbCKUN
KaK BUJ JIFOJEH XOJIOOHOTO KiauMara. YenoBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AQpuku.
[lameoreneTrka v najaeoOreHOMHMKA.



DBOJIIOLIMST COBPEMEHHOTO ueJioBeKa. EcTecTBeHHBIM O0TOOp B MOMYJISIUAX
yenoBeka. MyTanmoHHBIH Tporiecc M noaumop¢usm. [lomynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(QQPEeKT oCHOBATENS» B MOIMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHstue o pace. bonbimme pacel: €BponeougHas
(eBpasmiickasi),  aBCTpajo-HETpouJHAs  (PKBATOpUaAlbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YenoBeKa IO IUIaHETE.
EnuHcTBO  4yenmoBeweckux — pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[IpucnocoOneHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpPYXAIOWEH Cpebl.
Bnusnue reorpaduueckoil cpeapl W apeiia reHOB Ha MOPQOJIOTUIO U
($U3UONOTHIO YeTOBEeKa.

MexauciuIuinHapHble  MeToAbl B (U3WYEeCKOM  (OMOJIOTHYECKOM)
AHTPOIOJIOTMK.  DBOJIOLMOHHAA  AHTPONOJIOTHST W MAJIEOAHTPOIOJIOTUS
YEJIOBEUYECKUX NOMYJIALUN. bruoconuanbHble MCCIEAOBAaHUSA MPUPOJABI YEIOBEKA.
HccnenoBanrie KO3BOIIONUHA OMOJIOTMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JdemoncTpanumn

[Toptpersr: Y. {apBun, JI. Jluku, . 4. Pornnckuii, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTobl aHTPONONOTUMY, «[ OJTOBHOM MO3T YeoBeKay,
«YenoBekooOpa3Hbie 00e3bsHb», «CKeNneT 4YenoBeKa M CKEJNeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «J|BHIKyIIME CHIIBI aHTPOIIOT€HE3A», « DBOIOLUOHHOE
IpEeBO  4YENOBEKa», «ABcCTpanonurek», «YemoBek  yMmenbli», «YenoBek
MPAMOXOIAIIMNINY, «JleHncoBckui yenosek» «Heanaepranpubny, « KpomaHbOHIBI,
«IIpenku yenoBekay», «ITambl 3BOJIOLUU YEIOBEKA», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHENOCTeH, MpeAMETOB MaTepuaibHOU
KyJIbTypbl TpPEIKOB 4eloBeKa, penpoaykuuu (Qororpaduu) KapTuH C
MUGDOIOTUYECKUMU U OHOJCHCKUMHU CIOKETaMHU TPOUCXOXKIACHHS YelIOBEKa,
dboTorpadguu HaxoI0K KCKOMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeOBEKa, MOJIEb
yeperna 4YeJOoBE€Ka W 4epena IIMMIIAH3€, MOJIENb KHUCTH YEJIOBEKA M KHUCTHU
HIMMIAH3€, MOJIENIM TOpCa MPEAKOB YEJIOBEKA.

JlaGopaTopnas pabora «M3yueHue OCOOEHHOCTEH CTPOCHHUSA CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM).

IIpakTnueckas padora «/3yueHre S3KOJOTHUECKUX aJanTalui 4eTOBEKay.

Tema 6. Jxosoruss — Hayka O B3aMMOOTHOIICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KaloLei cpeaoi

3apoxaeHUE U pa3BUTHE FKOJoruu B Tpyaax A. I'ymbonbara, K. @. Pynse, H.
A. Cesepuona, 2. I'ekkens, A. Tencou, B. H. CykauéBa. Paznmensl u 3amaum
9KOJ0THH. CBSI3b SKOJIOTUU C APYTUMH HAYKaMHU.



Metonbr skonoruu. IloneBble HaOMOIEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
npupoaHbie U JaboparopHblie. MonenupoBaHue B 3KOJOTUH. MOHHUTOPHHT
OKPYKaIOIIEH CPebl: JTOKATHHBINA, PETUOHATBHBIN U TJI00ATHHBIMN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEeJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBSI3€M YEJNOBEYECTBA C MPUPOJoH. PopMupoBaHUE
DKOJIOTHYECKOMN KYJIbTYPbI U IKOJIOTUYECKOM I'PAMOTHOCTH HACEICHUS.

JdemoncTpanumn

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Metoasl skonoruny, «Cxema
MOHHUTOPHUHIA OKPYKAOLIEN CPEIBDY.

JlabopaTtopHast padora «3yuenune METOZI0B DKOJIOTUYECKUX
VCCIIEJOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUS

Dxosornueckre (paxkTopbl U 3aKOHOMEPHOCTH uX jAeictBus. Knaccudukanms
IKOJIOTHIECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHIECKUE, aHTpororeHHbIe. O01mue
3aKOHOMEPHOCTH JEUCTBUS 3Kojoruueckux (axrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOUMOHTHBIE W CTEHOOMOHTHBIC
OpraHu3MBbl.

AbGuoTtnueckue ¢aktopel. CBeT Kak sKojormyeckuid (axrop. [eicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOIO CHEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIBI
pacTeHUN M JKUBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHAJbHAs poOJib CBETA.
DOTONEPUOIU3ZM.

Temmeparypa kak skosiorudeckuii dakrop. JleiicTBue TemmepaTrypsl Ha
opranu3Mbl. [1oMKHUIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxxnocth kak skosiormdeckuit ¢aktop. IlpucrocobneHus pacTteHuid K
nojJiep>kaHui0 BojgHoro Oananca. Knaccudukanus pacTeHUM MO OTHOIICHUIO K
Boze. [IpucrnocoOnenus )KUBOTHBIX K M3MEHEHUIO BOJHOT'O PEKUMA.

Cpenbl oOMTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYyIIHAs, MOYBEHHAs,
[NIyOMHHAsT  MOANOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  DU3NKO-XUMHUYECKUE
0COOEHHOCTH cpeln oOuTaHus opraHu3MoB. IlpucrnocoOsieHuss OpraHu3MoOB K
JKW3HU B Pa3HBIX Cpeaax.

buonornyeckuie putmbl. BHemiHne ¥ BHyTpeHHHE pPUTMbI. CyTOUHBIE U
rOJu4HbIe PUTMBL [IpHucrnoco6eHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSM
YCIIOBUU KU3HU.

Kuznennsie Qopmbl  opranuzMoB. [loHsiTue o0 JKU3HEHHOW (QopMme.
Kuznenusie popMbI pacTeHUM: JEPEBhs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THUIAPOOUOHTHI,
re0OUOHTHI, a3POOHOHTHL. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue gakropsl. Buabl OMOTHYECKUX B3aMMOIEHCTBUIN: KOHKYPEHIINS,
XHUIIHUYECTBO, cuMOM03 U ero ¢opmbl. [lapazutusm, koomepaiusi, MyTyalau3M,
KOMMEHCAJIU3M (KBapTHUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJICUCTBUS  (Tommueckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUC
OMOTHYECKUX B3aMMOJCUCTBUM ISl CYIIECTBOBaHUS OpPraHU3MOB B Cpelie
oburtanwus. [IpuHITUTT KOHKYPEHTHOTO UCKIIOYCHUSI.

JdeMoHcTpauuu

Tabmuubl U cxembl: «2Ikoynorudyeckue @akropb», «CBETOBOM CIEKTpPY,
«IKOJIOTUYECKUE TPYIIIbl JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TEIIOKpOBHbIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIEY», «Duznonornueckue ajanTaiuu
XKUBOTHBIX», «Cpenpl o00OuTaHUS OpraHu3MoB», «buosormyeckue puUTMBDY,
«Kuznennole  Gopmbel  pactenuit», «KuzHeHHbIe  (GOPMBI  KUBOTHBIXY,
«IKOCHCTEMA MIUPOKOJIUCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «llenun
nutanusy, «XuiHudaectBoy, «llapasutuzm», «Koukypenmus», «CuMOU03»,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTeHU U >KUBOTHBIX, MPHUCIIOCOOJIEHHBIX K
BIUSIHUIO Pa3IUYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIC KOMHATHBIE PACTCHHS, TepOapun U KOJUICKITUU TETUIOTIOOUBEIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX pacTEHUI, yyuena NTUIl U 3Bepeil, repbapuu
pacTeHul, OTHOCSAIIMXCS K rurpoduram, kcepopuraMm, me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIUU XKUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTEHWH W JKUBOTHBIX, OOJQAalOMIMX dYepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHUSIM YCIOBUM JKM3HU, repOdapuu u
KOJUICKIIUM PACTEHHN M >KUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (OPM, KOJUICKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3TMUHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BbIsBI€HHUE MNPUCTIOCOOJIECHUN OPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BbIsBI€HHUE MNPUCTOCOOJIECHUN OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPHD).

JlaGopaTopHasi paGora «AHATOMHYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Dko0/10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKUE  XApaKTEpUCTHKHA  TMOILYJISLIHH. [Tonynsiuust  kax
Ouosornyeckas cucreMa. Posib HEOJHOPOAHOCTU Cpelibl, PU3NUECKUX OapbepoB U
0COOEHHOCTEN OMOJOruU BUIOB B (POPMHUPOBAHUU MTPOCTPAHCTBEHHOM CTPYKTYpPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTEIW TMOMYJISIIUU: YHUCICHHOCThb, IUIOTHOCTb,



BO3pAacTHasi U TMOJIOBAasl CTPYKTypa, PpPOKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIHUS.

Dkosiornyeckasi CTpykrypa nomyiasiuud. OUeHKa YUCICHHOCTH MOMYJIALUY.
JvHaMuka monmynsiuud U €€ peryisiusa. buoThudeckuil MOTEHIWAN MOITYJISLHH.
MopaenupoBaHue TUHAMUKH oMy UK. KprBble pocTa YNCIEHHOCTH MOIYJISLIHH.
KpuBble BbDKHBaHUSA. Perynsius YUCICHHOCTH MOMYJSIHUNA: POJIb (DaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IMJIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUIOB (T- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoi Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenb sKosiornyeckon Humm JIxk.M. XartumHcoHa. Pa3mepbl 3KOIOTMYECKOU
Huiy. [loTeHnnanbHas U peain30BaHHAas! HUILIY.

Bun xak cucrema nomynsiuuid. Apeansl BUJIOB. Buabsl M UMX KU3HEHHbBIE
CTpaTeruu. JKOJIOrMYeCKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTM TOBEJEHUS W MUrpaluid >KUBOTHBIX. buoiornueckue
WHBA3UH YyKEPOJIHBIX BUJIOB.

JdemoncTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «DKOJOTHYECKUE XaPAKTEPUCTUKU —MOMYJISLHI,
«IIpocTpaHcTBEHHass  CTpyKTypa  HOmyJsiqun», «Bo3pacTHble  NMHpaMuabI
nonyysiiumn», «CKOpPOCTh  3aceleHusi IOBEPXHOCTM 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Moaeinsb 3konornyeckort Humu J[x. M. XatunHcoHay.

O6opynoBanue: repdaprun pacTeHUH, KOJJICKIINHA KUBOTHBIX.

JlabopaTtopnas pa6ora «IIpucnocobiieHnst ceMsiH paCTeHU K pacCeICHUION.

Tema 9. JK0J10rus COO0IECTB. JKOJOrHYeCKHE CHCTEMBI.

CoobmiectBa opranu3moB. buornenos u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OMOLIEHO3E.

Dkocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIIMOHATBHbBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOuUOTHUECKHE OJIOKU
skocucteM. [1ouBbI 1 Wbl B AKOcHcTeMax. KpyroBopoT BEIECTB ¥ TOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTelnud  dKOCUCTEMBl. buomacca u  mpoxykuus.
DKOJIOTUYECKHUE MUPAMUJIBI Uhcel, OMOMACChI U SHEPIHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
HampaBnenHbie 3aKkOHOMEpPHBIE CMEHBI CO00MmEecTB — cykieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JCUCTBUA Ha
cykueccuu. KnumakcHoe coobiecto. bruopasnoobpasue u mojaHoTa KpyroBopora
BEI[ECTB — OCHOBA YCTOMYMUBOCTU COOOIIECTB.



[IpupoaHbIie 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCEMbl Mopell U
oKeanos. Ixocucmemvl MyHOp, 1€CO8, CMeneu, nyCmbitb.

AHTpONIOre€HHBbIE 3IKOCUCTEMBI. ArposkocucTeMa. ArpoueHos. Pasznmnuus
MEXIY aHTPOIIOT€HHBIMH U MPUPOIHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteMm. [opoxackas
dbaopa u dayna. CuHaHTpomm3alus TOPOACKON ¢ayHbl. buonormyeckoe u
XO034MCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aK0OHOMEpPHOCTH (POPMUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocuctemax. Ponv kackadnoco 3gpghekma u 6udos-30ughukamopos (Kirouesvix
61008) 8 (QyHKYUOHUpOsanuu 3Kocucmem. IlepeHOC PHEPIUU U BEIIECCTB MEXKTY
CMEXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOIYJISLUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3ICHCTBHI.

Mexanuzmoi 8030eticmeus 3aepA3HeHUll pPAa3HbIX Munos Ha
cyOOp2aHU3IMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  6030€UCMEUSL.
MeToa070THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX YKOCHCTEM.

JdemoncTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykTypa  OuoleHO3a»,  «IDKOocucTema

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jjecay, « OyHKIHOHAIbHbIE
TPYIIIBl OPTaHU3MOB B 3KOCHCTeMe», «KpyroBopoT BEIIECTB B JKOCHUCTEMEY,
«Ilenu nutanus (macTOUIHAS, TETPUTHASN)», « IKOJIOTHUECKAs] MUPAMUA YUCEID,
«JKonoruyeckas nupamuia OMOMacCh, «IKOJIOrHYecKash MUpaMua SHEPTUM,
«O0pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHoBIeHHE Jieca MOCTe
nokapa», «I9KOCHUCTeMa 03epa», «ATporeHo3», «KpyroBopor BemecTB W MOTOK
DHEPTUU B arporieHo3ey, «[IpuMepsr ypboskocucTem.

Oo6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uydelia MTHIL U
3Bepeil, repdapuu KyJbTYypHBIX M IUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJEIb
HSKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanue ypO0o3KOCHUCTEMBD».

JlaGopaTopnass paGora «M3yueHune pa3HOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HbIX IKOCUCTEMAX).

IKeKypeusi «DKCKypCcHUsi B TUIUYHBIN OuoreoneHo3 (B nyOpaBy, Oepe3HsiK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TIOMMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYpcusi «IJKCKYpCUs B arposKocuctemy (Ha Moje WM B TEIIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodajabHasi IKOCHCTEMA

buocdepa — obmiemnanerapHas o0ojiouka 3eMJIM, TZI€ CYLIECTBYET WIIU
CyIIIeCTBOBAJIA XM3Hb. Pa3BuTHe mpeacraBieHuii o ouocdepe B Tpynax J. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. O6nactu 6nocdeps! u e€ cocran. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIINH.

3aKOHOMEPHOCTH CyliecTBOBaHUs Onocdepbl. OcobeHHoCcTH O6HOChEpH Kak
ri1o0abHON 3K0cUCTeMBI. J(MHamMudeckoe paBHOBecue B Ouochepe. KpyropopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIBI (YIiiepoaa, a3oTa). PUTMHUUHOCTh sIBIEHUN
B Omocdepe.

3oHanbHOCTE Ouocdepnl. [lonstne o Omome. OCHOBHBIE OHOMBI CYIIIH:
TYH/Ipa, XBOIHBIE JIeca, CMEIIAHHbIE U MIUPOKOIUCTBEHHBIE JIECA, CTEIH, CABAHHBI,
MyCTBIHU, TPOIIMYECKUE JIECA, BBICOKOTOPhA. KilMMar, paCTUTEIbHBINA U KUBOTHBIN
MHUp OMOMOB CYIIIH.

CtpykTypa u (yHKIHSI )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHN.

JdemoncTpanumn

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

Tabmuubl 1 cxembl: «I'eocdhepsr 3emnn», «KpyroBopoT azora B HMpUpOE»,
«KpyroBopot yriepona B npupoae», «KpyroBopoT Kuciopoma B HIPHPOAEY,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHbIE OMOMBI cymny, «Knumaruueckue
nosica 3emnm», «Tynapay», «Talray, «Cmemanasiii jgec», «IIIMpOKOINCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHs», « Tponuueckuii aecy.

Oo6opynoBanue: repdapuu pacTeHHU pa3HbIX OMOMOB, KOJIEKIIUU >KUBOTHBIX.

Tema 11. YesnnoBek n OKpy:kaouias cpeaa

DKOJIOTUYECKUE KPU3UCHI M UX NpuuuHbl. Bo3nelicTBue dYenoBeka Ha
ouochepy. 3arpszHeHHe BO3IYIIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOOHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mnouBbel. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHHe KiInMara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN M XKUBOTHBIM mMup. OxpaHa
PaCTUTENIBHOTO U >KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIIBI OXPAHBI MPUPOJIBI.
Kpacubie kuuru. Oco0o oxpansiemble mnpupoanbie Teppuropun (OOIIT).
Borannueckue caspl ¥ 300J0TMYECKHUE MTAPKH.

OCHOBHbBIC MNPUHIUIIBI YCTOMYMBOTO PA3BUTHUSL UYEJIOBEUECTBA U MPUPOJIBI.
PanmonaneHOoe  MPUPOAONONB30BAaHWE M COXpaHEHHE  OHOJOTHYECKOIO
pazHooOpaszus 3emuu. OOmMEe 3aKOHOMEPHOCTH TJOOATBHBIX JKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TIOCIIEICTBHU.

Pa3zBuTne MeETONOB MOHHUTOPUHIAa PAa3BUTHUS OMACHBIX TEXHOTCHHBIX
nporeccoB. Cucmemmuvie uUCcie008anus nepexooa K pecypcocbepezarowel u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcai.
Hayuonanvnvle ungopmayuonnvie cucmemsol, obecneyugarowjue 00cmyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX U008 U 3Kkocucmem. (OcCHOBbL



9Kopeadburumayuu dKocucmem U cnocooos 060pvOLI ¢  OUONOBDENHCOCHUMUL.
Pexoncmpykyus mopckux u HazemHwix d9KOCUCTEM.

JdemoncTpanumn

Tabmuubpl W cxembl:  «3arps3HeHUE  aTMocepbl»,  «3arps3HeHUe
ruapocdepbl», «3arpsizHeHne MNouBb», «llapHukoBwlii  3PdekT», «Ocobo
OXpaHseMbIE TIPUPOTHBIC TEPPUTOPUNY, «MOJETH YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaduu OXpaHSIEMBIX PACTCHHH W KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuu, KpacHol KHUTHM pernoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUSA K PE3yJbTaTaM OCBOCHHMS
o0y4aromuMucsl TPOrpaMM  cpelHero oomero o0pa3oBaHUs: JIMYHOCTHEIE,
MeTarnpeIMEeTHBIE U TPEIMETHBIE.

B cTpykType AMYHOCTHBIX Pe3yIbTaTOB OCBOCHHSI MMPOTPAMMBI MO0 OHOIOTHH
BBIJICTICHBI CIEAYIOIIUE COCTABIISAIONIME: OCO3HAHUE OOYYaIOIIMMUCSA POCCHICKON
IpakJaHCKON MACHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIPENENCHUI0, Haauuue Mmomugayuu K OOydeHHIO  OWOJIOTHH,
yenreHanpagienHoe paszeumue BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KJIIOYEBBIX I[CHHOCTEH M HCTOPUYECKUX TPAJAULUNA Pa3BUTUS OHOIOTHUECKOTO
3HaHUS, 20MOBHOCMb U CHOCOOHOCHb 00YUAIOIINXCS PYKOBOJICTBOBATHCS B CBOECH
NESITeIbHOCTH  [IEHHOCTHO-CMBICTIOBBIMH ~ YCTAHOBKAaMH, HPUCYLIUMH CHCTEME
Ouomornueckoro  o0pa3oBaHUs, Haluuue NPABOCO3HAHUA  DKOJOTHUECKOU
KYJIBTYPBI, CHOCOOHOCMU cMAgumb eI U CTPOUTD KU3HEHHBIE TUTAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTrpaMMbl MO OMOJIOTUN JOCTUTAIOTCS
B €IMHCTBE Y4YeOHOW W BOCIHMTATEILHOW JEATEIILHOCTH B COOTBETCTBHH C
TPaJUIIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOPMaMH
MOBEJICHUSI W CIIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHMsI, CaMOBOCIHTAHUSA U
CaMOpa3BHUTHA, pPAa3BUTHS BHYTPEHHEW TMO3WIMU JHYHOCTH, MATPHUOTU3MA U
YB@KEHUS K 3aKOHY U MPABONOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBaXXCHHUS, OCPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACIEIUIO U
TpaauIUsIM MHOTOHAIlMOHAIbHOTO Hapoaa Poccuiickoit ®exeparuu, npupoje u
OKpYXarolen cpene.

JInuHOCTHBIE pe3yibTaThl OCBOEHHUS YyuyeOHOro mpenmera «buomorus»
JOJKHBI OTPaXkaTh TOTOBHOCTh U CLIOCOOHOCTH 00YYaIOMIMXCS PYKOBOJCTBOBATHCS
cOpMHUPOBAHHON BHYTPEHHEH TMO3UIMENH JUYHOCTHU, CUCTEMOH LEHHOCTHBIX
OpUEHTAIIMI, TO3UTUBHBIX BHYTPEHHHX  yOEXACHHN, COOTBETCTBYIOIIMX
TPaIUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, pPACHIMPEHUE >KU3HEHHOTO
OTbITa W OMNBITA JEATEIHLHOCTH B MPOLECCE pealin3alliid OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEILHON IEATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKTAHCKOMN MO3UIIMHA 00YJAIOIIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCUHCKOT0 OOIIECTBa;

OCO3HAaHHME CBOMX KOHCTUTYIMOHHBIX MpaB M O0OS3aHHOCTEH, YBakKEHHE
3aKOHA U IPABOMOPSIIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TMO3HABATENbHBIX 3aj1ay, BBHIMOJIHEHUU
OMOJOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OIpPENENATh COOCTBEHHYIO IO3ULHI0 [0 OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOW KU3HU U OOBSICHATH €€;

YMEHHE YYHUTHIBATh B CBOMX JEHCTBUSX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJCH ¢ pa3HbIMU yOEXKACHUSAMHU, KyJIbTYPHBIMU LIEHHOCTSIMH U
COLIMAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B IIPOLIECCE COBMECTHOTO BBIITOJIHEHUS
y4eOHBIX, TO3HABATEJIbHBIX U HCCIENOBATENbCKUX 3a/a4, YBAKUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKICHHH CIOPHBIX BOMPOCOB
OHOJOTMYECKOTO COACPHKAHUS;

TOTOBHOCTBH K TYMaHUTapHON U BOJIOHTEPCKOM AESITEIBHOCTH;

2) IATPMOTHYECKOI0 BOCITUTAHUS

c(OpMHUPOBAaHHOCTb POCCUNCKOM TPaXkKTaHCKOW UIAEHTUYHOCTH, TaTPUOTU3MA,
YBaXXEHUS K CBOEMY HapOJly, HyBCTBa OTBETCTBEHHOCTH Iepe PoauHoM, ropaoctu
3a CBOM KpaM, cBOXO PoauHy, CBOM SI3BIK M KYJBTYpYy, IPOLUIOE M HACTOSIIEE
MHOTOHAallMOHaNBHOro Haponaa Pocenu;

LIEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJICIUIO U IMAMSATHUKAM IPUPOABI,
JNOCTHXKEHMM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBICHHE U
pa3BuTHE OWONOTHM, TMOHUMAaHWS 3HAYEHUsS OHOJOTMU B TIO3HAHHHM 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO OOIIECTBA;

ujeiiHasg yOeXIEHHOCTh, TOTOBHOCTh K CIy’KEHHIO M 3amure OredecTsa,
OTBETCTBEHHOCTb 3a €Tr0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HAHHUE TYXOBHBIX [IEHHOCTEW POCCUICKOIO HApOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAMUTEIISAM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO IIPUHATUSA LIEHHOCTEH CEMEMHOW JKM3HU B COOTBETCTBUM C
TpaguuusamMu HapooB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYas ACTETUKY OblTa, HAy4YHOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOILICHUH;

IIOHMMAaHUE 3MOLIMOHATIBHOTO BO3JEHCTBUS JKUBOU IPUPOABI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PA3HBIX BUJIAX HCKYCCTBA, CTPEMIICHHE
IPOSBIISITH KAYECTBA TBOPUYECKOW JTUUHOCTH;

S) ¢usnuyeckoro BocnuraHus, GOpMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOILMOHAJIBLHOIO 0JIaronoJIy4yns:

NOHUMaHUE W peaju3alus 370poBoro u Oe3omacHoro oOpasa >KHU3HU
(310poBOE€  TUTaHWE, COOJIIOJICHME TUICMEHWYECKHX TIpPaBWJI U HOPM,
cOAaMaHCUPOBAHHBIM PEXKUM 3aHATHH U OTIBIXa, peryispHas ¢uznyecKas
aKTUBHOCTH), OEPEKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (DHU3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MIOHUMAHUE LEHHOCTH TNPaBWJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAKOIINX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHHUE MOCIEACTBUNA M HENPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTHUYECKOW M COLMAIBHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATB TAKYyIO JEATEIbHOCTD;

MHTEpEC K pa3IMuHbIM cdepam npodhecCHuOHANbHOU JeATEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymied mpodeccu U peaTn30BbIBATH
COOCTBEHHbIE KU3HECHHBIEC TIIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpPA30BAaHHWIO Ha
MPOTSIKEHUU BCEH )KU3HH;

7) 3K0JI0OTHY€CKOr0 BOCIIUTAHUS:

HKOJIOTMYECKU LEIECOO0PA3HOE OTHOIIEHHE K HNPUPOAE KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIECTBOBAaHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOM KYyJNbTYphl: MPUOOpPETEHHE OIbITa
IJJAHUPOBAHUSI TOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCHEACTBUM IS
OKPYXKaOLIEH Cpebl;

OCO3HaHHE TJI00ATbHOTO XapakTepa SKOJIOTMYECKUX MpoOJaeM M myTed ux
pelIeHuS;

CIIOCOOHOCTh HMCIIOJIb30BaTh TMPUOOpETaeMble IMPU H3YYEHUU OUOIOTUU
3HAHUST W YMEHHUS TMpU pPEHIeHUH TpoO0sieM, CBSA3aHHBIX C palMOHAIbHBIM
IPUPOJIOTIONB30BAaHUEM  (COOMIOJIEHUE  MpaBUJ  TMOBEJIEHUS B MPHUPOJE,
HalpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHoChephI);

aKTUBHOE HENPUATHE JEWCTBUM, MNPUHOCIIIMX BpEd  OKpYKarolleu
OPUPOIAHON cpelie, YMEHHE IPOrHO3UPOBATh HEOJArONMPUATHBIE HKOJIOTHYECKUE
NOCJIEICTBUS MPEAIPUHUMAEMBIX JEHCTBUN U IPENOTBpAIIaTh HX;



HQJIMYUE PA3BUTOrO SKOJIOIMUECKOIO MBIIUIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
omnbITa NEeSATENbHOCTH IKOJIOTMYECKOMN HaIlpaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABAaTEJIbHOW, KOMMYHUKATHBHOM W COLMAIIBHOU
IPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON AESITEIbHOCTH 3KOJIOTUUECKON
HaIpaBJIE€HHOCTH;

8) neHHOCTH HAYYHOI'0O TO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIMAJIOre
KYJIBTYP, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpLICHCTBOBAHUE SI3bIKOBOW M YMTATEIbCKOM KYJIBTYpbl KakK CpEACTBA
B3aMMOJICUCTBUS MEXY JIFOABMU U TIO3HAHUS MUPA;

MOHWUMAaHUEe crenuPuKku OWOJOTUM KakK HayKd, OCO3HAaHUA €€ pOoJu B
(dbopMUpOBaHUN PAIMOHATIHLHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU LIEITOCTHOTO
IPEJICTaBICHUS. 00 OKPYXAIOUIEM MHUPE KaK O €IMHCTBE IMPHUPOJbI, YEJIOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PpELIEHUH MpodsieM
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OHOJIOTMH JJiIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrieyeHuss HOBOTO YPOBHS Pa3BUTHsS MEAMIMHBI, CO3/aHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIlaTh PECypCHble  IPOOJIEMBbl  PAa3BUTHUS
4eJI0BEUECTBA, MIOMCKA MyTeW BBIXOAA U3 INIOOAJIbHBIX IKOJIOTHMYECKUX MPOOIEM U
ofOecrieueHns  Mepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PallMOHAIBEHOMY
UCIIOJb30BAaHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOIMYECKMX 3HAaHUM B LEIAX
NOBBIIICHUS OOIIEl KyJbTYphbl, €CTECTBEHHO-HAy4HOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIMOHAJIBLHOW T'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3Y4EHUH OMOJIOTUHY;

NOHMMAaHHE CYIIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CHOCOOHOCTH WCIOJNb30BaTh MOJydyaeMble 3HAHUS I aHalid3a U
OOBSICHEHHS SIBIICHUI OKPYXAIOIIET0 MUPAa M MPOUCXOISIINX B HEM HM3MEHEHHUH,
yMEHHE JeNaTh OOOCHOBAHHBIC 3aKJIIOUEHHS HA OCHOBE HaydHbIX (AKTOB U
UMEIOIINXCS JAaHHBIX C LEJIbIO MOITYYEHHs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS AJis
perieHust Ipo6sieM B peajbHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HaHUE LIEHHOCTU HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO U UCCIIEN0BATENbCKYIO IEATEIbHOCTh UHANBUIYAJIbHO U B IPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHMIO U
caM00Opa30BaHNI0, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI MO OHOJOTMM B
COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTIMH.



METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHUSI yueOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYarOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUSA, OTPa’KaIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHpa H CHeONU(PUKY METOIO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOILECC,
CUCTEMa, Hay4yHbIN (haKT, MPUHIHUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleloBaHUe,  HaOMOJIeHHe,  HW3MEpPEHUe, OKCIEPUMEHT U JIpyrue);
yHUBEpCalbHble Yy4yeOHbIe JIecTBUS (TIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreynBaromme dbopmupoBanue (byHKIIMOHATBHOU
TPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMH OOYyYaloluuxcs; CIOCOOHOCTD
o0yyJaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEKIUCIUTUTMHAPHEIE,

MHUPOBO33pEHUYECKHE 3HAHMS M  YHUBEpPCalbHbIe y4eOHblE JCUCTBUS B
MO3HABATENLHON U COLIUATILHOMN MpPaKTHKE.

B pesynprate wm3ydeHHmss OWOJIOTMM HAa YPOBHE CpEAHETO OOIIETro
obpazoBanmsi 'y oOyuwaromerocst OyayT chopMupoBaHBl IMO3HABATEIHHBIC
yHUBEpCcalbHble yueOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEPCATbHbIC YUeOHBIC
NEUCTBUA, PEryJsTUBHbIC YHHUBEpCAJIbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHAs
NEeSATEeIHHOCTD.

MerarnpeaMeTHBIC PE3YIbTaThl OCBOCHHS MPOTPAMMBI CPETHETO OOIIETro
00pa3oBaHMsl IOJKHBI OTPAXaTh:

OBnanenue YHHMBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJbHBIMH
AefiCTBUSIMM:

1) 6a30Bble JJOrMUYecKHUe AeiiCTBHS:

CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W aKTyalIM3WpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MPUEMBI JOTHYECKOTO MBILIUICHUS
(aHanmu3a, CUHTE3a, CpaBHEHMUSI, KiIacCu(pUKaIuy, 0000IIeH s ), paCKPBIBATh CMBICT
OMOJOTUYECKUX TOHATHHA (BBIACIATh UX XapaKTEPHBIC MPHU3HAKH, YCTAHABIHBATH
CBSI3U C JIPYTUMH MOHSATUSAMH);

OTpeNIeNATh LENu JIeITeNbHOCTH, 3a/laBasi IapaMeTpbl M KpPUTEPUU HX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

WCIIOJIb30BATh OMOJIOTUYECKUE TTOHATHS JUIsI O0OBsICHEHUS (DAKTOB W SIBJICHUIN
YKABOW NPUPOJIBL,

CTPOUTH JIOTMUECKUE pacCyKIeHusi (MHIYKTUBHbBIC, JIEyKTUBHBIE, IIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCMATPUBAEMBIX
SBJICHUSIX, DOPMYIMPOBATH BHIBOJIbI U 3aKIIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHBIE cpenctBa IS TIPEACTABIICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIIECHWU B M3y4aeMbIX OMOJIOTHMYECKHX OOBEKTax, a



TaKK€  MPOTUBOPEUMH  Pa3HOrO0  poja,  BBISABICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHHS] TMPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B I€SITEIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIbTAaTOB
LEJISIM, OLIEHUBATh PUCKU MOCJICICTBUM JEATEIbHOCTH;

KOOPAVUHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBUSIX  PEATBHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBaTh KPEATUBHOE MBIILICHUE TPU PELICHUH KU3HEHHBIX POOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE AeiiCTBUSA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIEA0BATEIIBCKON M MTPOCKTHOM JESITEIIBHOCTH,
HaBBIKAMHM  pa3perieHuss MpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOMCKY METOJIOB PEIICHUS TPAKTUUECKUX 3a/1a4u, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

WCIOJIb30BaTh Pa3NIMYHbIE BHUJbI JIESITEIBHOCTH M0 TMOJIYYEHHUIO HOBOTO
3HAHWSI, €T0 WHTEPHpPETalNH, MPEeoOpa3oBaHUI0 W TPUMECHEHHIO B YYEOHBIX
CUTYyallUsIX, B TOM YUCJIE IPU CO3/ITaHUM YUYEOHBIX U COLIMAIBHBIX TPOEKTOB;

dbopMHUpOBaTH HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHSATUSMU U METO/IAMH;

CTaBUTh M (opMyIupoBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTeNbHON
JEATEeIbHOCTH U )KU3HECHHBIX CUTYyaIUAX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJlIM3UpOBaTh 3ajavy,
BBIJIBUTATh TUIOTE3y €€ peIleHHUs, HaXOAUTh apryMEHTHl MJis J0Ka3aTelbCTBa
CBOUX YTBEPXKJICHHM, 3a/1aBaTh TapaMETPhbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh TMOJYYCHHBIE B XOJE PELICHUS 3aJaud PE3yJbTaThl,
KPUTHYECKHU OIIEHUBATh UX JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh IIEJICHANIPABICHHBIA TOUCK TEPEHOCAa CPEICTB M CIOCOOOB
JENCTBUA B MPOGECCHOHAIBHYIO CPENy;

yMETh MEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO M IMPAKTHUYECKYI 00JacTh
KU3HENIEITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTAaTh HOBBIC WJIEH, MpEAjiaraTb OPUTHMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBUTH MTPOOJIEMBI U 33/1a49H, JOITYCKAIOIIHE aIbTePHATUBHBIC PEIICHUS.

3) pabora ¢c unpopmanueii:

OPUEHTHUPOBATHCS B PA3TUYHBIX UCTOUHHMKAX MH(MOpMaIuu (TEKCTe yueOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEpaType, OHOJOTMYECKUX CIOBApSAX U
CIIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHBIX, B MHTepHeTe), aHAIU3UpOBaTh



UH(OPMAIUIO PA3TMUHBIX BUJIOB U (HOPM MpEACTaBICHUS, KPUTUUECKH OIICHUBAThH
e€ TOCTOBEPHOCTh 1 HEIPOTUBOPEUNBOCTH;

(GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTh PA3JTMYHBIE METOJbI MPU TIOUCKE H
oTOOpe Ouosornyeckor uH(popMaru, HEOOXOAUMOM JIJIs BBITIOJIHEHUS YYCOHBIX
3a/ay;

npuOOpeTaTh OIBIT WCIOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TMIHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTUMalbHYIO  (OpMy  MpeACTaBICHUS
Oounosioruyeckor nHGpopmaruu (cxeMbl, Tpauku, TUarpaMMbl, TaOIUIIbI, PUCYHKH
H ApyTOe);

UCTIONb30BaTh HAY4YHBIM S3BIK B KadecTBE CpEACTBa Mpu padoTe ¢
Ononornyeckor wWHPOpMANMEH: TPUMEHATh XHUMHUYECKue, (Qusnyeckue u
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpMyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJHUYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAclO3HaBaHWS W 3aUTHl  WH(OpMaIuy,
uH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHUBEPCAIbLHBIMH KOMMYHHUKATHBHBIMH J1eHCTBUAMM:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX c(pepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe WJIM JUCKYCCHM IO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUSI OTHOCHUTENIbHO BBITIOJIHEHUS TpejiaraeMoun
3a/lay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMI JIPYTUX YYaCTHUKOB
JIAAJIora Uik JUCKYCCHUN);

pacro3HaBaTh HeBepOaJbHbIE CpeACTBAa OOIICHHs, MOHUMATh 3HAYCHHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYalluH,
YMETh CMSATYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3JIUYHBIMUA CIIOCOOAMHU OOIEHUS W B3aMMOJCUCTBUS, MTOHUMATh
HaMEPEHUS IPYTUX JIOJICH, MPOSBISATh YBAKUTEIHLHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM (hopme HopMyIHpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eITeTbHOCTD:

MOHUMATh M HCIOJIh30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYATHLHON
paboThI MPU PEIICHUH OMOJIOTHIECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJICHCTBUS NPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JIEUCTBUI C y4€TOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEH KaX/I0TO 4jeHa KOJIICKTHBA;



IPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTABIIITH IUIAH JCUCTBH,
pacmpenensith poiu ¢ Y4ETOM MHEHHMH YYaCTHHKOB, OOCYXXIaTh pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAaJa M KaXIOrO0 YYaCTHHKAa KOMaH[Ibl B
oOmIHii pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

[Ipe/ularatb HOBBIE NIPOEKTHI, OLEHMBATh HIEHU C TO3ULUHA HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYNMOCTH;

OCYLIECTBIATh IO3UTHUBHOE CTPATETHYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHUIIUATUBHBIM.

OBJ1aieHre YHMBEPCAIbHBIMH PeryJaTUBHBIMU ACHCTBUSIMM:

1) camoopranuszauus:

UCTIONb30BaTh OHMOJOTUYECKHE 3HAHUS JUIS BBISBICHUSA MpOOJIeM M UX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUI II€JIEBBIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JCHCTBHSX M MOCTYIIKax IO OTHOLICHMIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYILECTBIIATh ITO3HABATENIBHYIO ACSATEIBHOCTD, BBISIBISATH
po0JIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSATENIbHO COCTaBJATh IUJIAH PEIHICHHs MNpoOJeMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATOYTCHHIIA;,

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX [IPEANIOUYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a peLIEHNE;

OLICHUBATh ITPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO MIMPOKONH SPYIULUU B
pa3HbIX 00JIaCTAX 3HAHWW, NOCTOSHHO NOBBIIIATH CBOM OOpa3oBaTElIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENIM;

BJa/JeTh HABbIKAMU  TO3HABATEJbHON  pedrekcun Kak  OCO3HaHUsA
COBEpLIAEMBIX JEHUCTBHUM M MBICIUTENBHBIX IPOLECCOB, MX pE3yJbTaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPUEMBI pe(IeKCU Uil OLEHKH CHUTYyalluH, BbIOOpa
BEPHOT'O PEILIECHUS;

YMETb OLEHUBATh PHUCKH M CBOEBPEMEHHO IIPMHMMATH PEIIEHUSA 10 HX
CHIKEHHIO;



OPUHUMAaTh MOTHUBBI WU apryMEHThl JPYIMX IpU aHalu3e pPe3yJIbTaToB
NEeATENbHOCTH;

3) npuHsATHE Ce0s M APYTrUX:

IPUHUMATh ce0s, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHThl JPYrMX IpU aHalu3e pPe3yJIbTaToB
NEeATENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € MO3ULIUU JPYTOro 4eJ0BEKa.
NPEJIMETHBIE PE3YJIbTATbBI

[IpeameTHBIC pPE3yNBTaTBl OCBOCHHS COJEPKAHHS Y4eOHOro mpeaMera
«buonorus» Ha yrayOnEéHHOM ypOBHE OpPHUEHTHUPOBAaHbI Ha oOOecreueHue
npoduibHoro  oOydenusst  oOydaromuxcst  Owonmorud. OHM — BKIIIOYAIOT:
cnenuduyueckue s OMOJIOrMM Hay4YHbIE 3HaHUSI, YMEHHUS U CIIOCOOBI IEUCTBUIA 110
OCBOCHHIO, MHTEPIIPETAIIMU U MPeoOpa30BaHUI0 3HAHUM, BHUJBI JEATEIbHOCTH T10
MOJIYYCHUIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX, a TAKKE B
peabHBIX KU3HEHHBIX cuTyanusax. [IpeameTHbie pe3yiabTaThl MPEACTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMA O MECT€ U PO OHOJIOTHHU B CHUCTEME
€CTECTBEHHBIX HayK, B ()DOpPMHPOBAHUU €CTECTBEHHO-HAYYHOM KApTHUHBI MUpa, B
NMO3HAHUM  3aKOHOB TPHUPOABI U  pEUICHUU TpoOJeM  palOHaIBLHOTO
MIPUPOIOTIOIB30BAHUS, O BKJIAJIC POCCHHCKHUX W 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Omooruu;

BIAJICHUE CHUCTEMOM OWOJIOTHYECKUX 3HAHWW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIue OUOJIOTMYEeCKUE TEPMHUHBI U TOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPETyJSAIus, CaMOBOCIPOU3BEIICHUE,
HACJICICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(knerouynas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas TeOpust
HacnenacTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o meHtpax
MHOTOO0pa3usi W MPOUCXOXKICHUS  KYJIbTYPHBIX  PAcCTEHUM),  3aKOHBI
(enrnHOOOpa3usi MOTOMKOB MEPBOTO MOKOJICHUS, PACIICIUICHUS, YHCTOThI TaMeT,
HE3aBUCUMOro HacnenoBanuss [. MeHngens, TOMOJOTMYECKUX pAIOB B
HACJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MIPUHLIUIIBI
(KOMITJIEMEHTapPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAMHU HAyYHOrO IO3HAHMS, HUCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB (OINHUCAHUE, W3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIICISATH CYIICCTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U UY€JIOBEKa, CTPOCHHUS OPraHOB U CUCTEM
OpraHOB pACTEHUH, >KUBOTHBIX, YEIIOBEKa, IIPOIECCOB IKHU3HEACITEIHLHOCTH,
MIPOTEKAIONINX B OpraHU3Max PAacTeHUM, KUBOTHBIX M YEJIOBEKa, OMOJOTUIECKUX
IPOIECCOB: 0OMEHA BelIeCTB (MeTabOIM3M), MPEBPAILECHUS YHEPTUU, OpPOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOTO TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMETOreHe3a, SMOpUOreHe3a, TOCTIMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXXEHHUS,  HWHIWBUIYaJbHOTO  Pa3BUTHS  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OpPraHOWJAMHU KIETKH M HX
(GYHKIHAMHU, CTPOSCHHEM KJIETOK pa3HbIX TKaHeW W WX (QYHKIUSIMH, MEKIY
OpraHaMM W CHCTEMaMH OpPraHOB y pAacTEHH, XUBOTHBIX U YENOBEKa M HX
GYHKIUAMHU, MEXIYy CHCTEMaMH OPraHoB U WX (QYHKIUSAMH, MEXAY OSTarnaMu
oOMeHa BelIeCTB, 3TallaMU KJIETOYHOTO ITUKJIA ¥ )KH3HECHHBIX ITUKJIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBFHOTO PAa3BUTHSA, TEHOTHIIOM M (DEHOTHUNOM, (EHOTUIIOM U
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISBISITH OTIWYUTEIbHBIC TIPU3HAKK JKUBBIX CHUCTEM, B TOM YHCIC
pacTeHMIA, )KMBOTHBIX U YEJIOBEKA,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JUJISl TOKA3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX
CHUCTEMAaTHYECKUX TPYIIIT;

YMEHHE periath OMOIIOTHYECKUE 3a/Ia4H, BBISABISATH MPUUNHHO-CIICICTBCHHBIC
CBSI3M MEXKIY UCCIIETyeMbIMU OMOIOTHYECKIMH MTPOIIECCAaMU U SIBJICHUSIMH, JENIaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH TMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHITH JTA0OPAaTOPHBIE M MpPAKTHUYECKHE paloThl, COOIIOAATH
IpaBuiIa Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bl, TPOBEPATh WX OSKCIEPUMEHTAILHBIMH
cpenctBamu, GOpMyIUpys Ielb HCCIEeIOBAaHUS, aHAIM3UPOBATh IOJyYEHHBIC
pe3ybTaThl U I€NaTh BBIBOJIBL;

yMEHHE Y4YacTBOBaTh B y4E€OHO-HCCIICIOBATEIHCKON paboTe Mo OHMOJIOoTHH,
DKOJIOTUA W MEIUIIMHE, MPOBOIUMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  TOJYYEHHBIC  PE3yNbTaThl HA  YYCHHUYECKHX

KOH(EPEeHIINAX;
YMEHHE OIICHUBATh JTUYECKHUE AacCMEeKThl COBPEMEHHBIX HCCJIECIOBAaHUI B
oOmactu  Ouomornu W MeAUUUHBI  (KJIOHUPOBaHHE,  HCKYCCTBEHHOE

OIUTOIOTBOPEHHUE, HAIPABICHHOE M3MEHEHHE TC€HOMa M CO3JaHHE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHUE OCYIECTBISATh OCO3HAHHBIA BBIOOp Oyayiied npodeccuoHanbHON
NESATETLHOCTH B 00JaCTH OMOJIOTHH, MEIUITUHBI, OMOTEXHOJIOTHHU, BETEPUHAPHH,
CEIBCKOTO XO3SIMCTBA, MUINEBONW MPOMBIIIUICHHOCTH, YIIIYOJISATh MMO3HABATEIHHBIN
WHTEpEC, HAIlPaBJICHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTRYIOIIEH TTpodeccun u
IPOJOJDKEHHE OMOJOTMYECKOro 00pa3oBaHMs B OpPraHM3alUsX  CPETHEro
po(heCCHOHATLHOTO U BBICIIETO 00pa30BaHUSI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydueOHOTrO Tipeamera «buonorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U pPOJU OHUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpa, B TO3HAHWHM 3aKOHOB TIPUPOABI M PEIICHUH SKOJOTHYECKHUX
mpoOjeM dYelnoBeuecTBa, a TakKe B PEIICHUU BOIMPOCOB PAIlMOHAIBHOTO
MPUPOOTIOIH30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOT'O OTHOIICHHS K MPUPO/IE,
00I111eCTBY, YEJIOBEKY, O BKJIaJl¢ POCCUHUCKUX U 3apyO€KHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUY;

YMEHHUE BIJIAJICTh CHUCTEMOW OHMOJOTHMYECKHX 3HAHWU, KOTOpas BKIIOYACT
OTIpeNIe/ICHUSI M TOHWMAaHHWE CYIIHOCTA OCHOBOIIOJATAIOIMINX OMOJOTHUYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocHcTeMa, Ouocdepa), OHMOJIOTHYECKHE TCOPUH
(aBomronronHas teopust Y. J[apBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIMH), YUCHUS
(A. H. CesepiioBa — 0 nyTax u HampasieHusx sBoitonuu, B.W. BepHaackoro — o
ounocdepe), 3akoHbl (reHeTHUecKoro paBHOBecus J[x. Xapmu m B. BaiinOGepra,
3apoapieBoro cxoacrBa K. M. boapa), mpaBuna (muammyma HO. Jlubwuxa,
HKOJIOTHYECKON MHUpaMHIIbl 3HEpPruM), rumnore3nl (rumoresa «vupa PHK» V.
['unbepra);

yMEHHE  BJIQJ€Th  OCHOBHBIMH  METOJaMU  HAyYHOTO  TIO3HAHUS,
WCIIOJIb3yEMBIMH B OMOJIOTHYECKUX UCCIIEIOBAHMSIX KUBBIX OOBEKTOB U AKOCHCTEM
(omucaHue, U3MepeHue, HaOIIOJCHHE, YKCIEPUMEHT), CIOCO0aMU BBISBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B PUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHBIC TPHU3HAKH: BHJIOB, OHOTEOIIEHO30B,
IKOCUCTEM M Omochepbl, CTAOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpa, AJIIOMATPUIECKOTO U CUMITATPUYECKOTO BHI000pa30BaHUS,
BIUSIHUA ~ JBWKYIIMX  CHWJI  DJBOJIIOIMM  Ha  reHoQOoHJ  TOMYyJISIuH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K Cpelie 0OUTaHUs, YepeJOBaHUsl HAMPABICHUN
ABOJTIOITUH, KPYTOBOPOTA BEIIECTB M TIOTOKA SHEPTHH B SKOCHCTEMAX;

yMEHUE YyCTaHABIMBATh B3aWMOCBS3U MEXIY MPOIECCaMU IBOJIOINH,
JNBIDKYIIUMH CUJIAMUA aHTPOIIOreHe3a, KOMIIOHEHTaMU PAa3JIMYHbIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBISIBJISITH  OTJIMYUTEIbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHWs, a0MOTHYSCKUX M OMOTHYECKHUX



KOMIIOHCHTOB  DKOCHCTEM, B3aUMOCBS3€ii  OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOIEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMAaTHUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CPeJIbl OOMTaHHS, CINHCTBA
YeJIOBEYECKMX pac, HEOOXOTUMOCTH COXpAaHEHUS MHOrooOpasusi BHJIOB U
IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOJIBI U YEIIOBEUECTBA;

YMEHHE periaTh OMOIIOTUYECKUE 3a/1a4H, BBISBISATH IPUUUHHO-CIICICTBEHHBIC
CBSI3M MEXKY UCCIIETyeMbIMU OMOIOTHYECKIMH MTPOIIECCAaMU U SIBJICHUSIMH, JIENIaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH IMOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHITH J1A0OpAaTOPHBIE M MPAKTHUYECKHE paloThl, COOIIOAATH
npaBuiia mpu padoTe ¢ yueOHBIM U 1a0opaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU
cpencTBamMu, GOPMYyIUPYs Ielb HCCICNOBAaHUS, aHAIM3UPOBATh IOMyYCHHBIC
PE3yNIbTaThI U ACTIATh BBIBOJIBL;

yMEHHE Y4YacTBOBAaTh B y4eOHO-HCCIICIOBATEIHCKONH paboTe Mo OWOJIoTHhy,
OKOJIOTUM YW MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  TOJYYEHHBIC  PE3yNbTaThl HAa  YYCHHUYECKHX
KOH(EPEHITUAX;

YMEHHE OIICHWBATh TUIIOTE3Bl U TCOPUH O TIPOUCXOKICHUH KU3HU, YEIOBEKa
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CHOCO0ax MpeAoTBpalleHUs
TII00ahHBIX U3MEHEHHI B Onochepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHalbHOM
JESTEIILHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHUH, TIPUPOIOTIOIH30BAHMS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUM, CEIIbCKOTO XO3SiCTBA, MHILEBOMN
IPOMBIIUICHHOCTH, YIUIYOJSATh TO3HABATEIbHBIA MHTEpEC, HANpaBICHHBIA Ha
OCO3HAaHHBI  BBIOOP  COOTBETCTBYIOIICH  TpodeccCMd W TPOJODKCHHE
OHMOJIOTMUECKOTO 00pa30BaHusl B OPraHM3AIMIX CPEAHETr0 MPo(hecCHOHATFHOTO U
BBICIIIETO 00Opa30BaHUS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KoanuecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne ni/m Koutpoabn IIpakTHyeck
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIC
ble paboThl ue padboTbl pecypesI
1 buonorns kak Hayka 1
2 JKuBble cHCTEMBI U UX U3YYCHHE
3 buonorus knetku 0.5
4 XuMunueckas opranusanus KIeTKH 10 1
5 Crpoenue 1 pyHKIUH KIETKU 8 2
6 OOMeH BeleCcTB U NMpeBpallieHue S3HEPIUU 9 |
B KJIETKE
7 Hacnencrennas ungopmanus u 9 0.5
peanuzanus €€ B KJIETKe
JKW3HEHHBINH UK KIETKU 6 1
9 CrpoeHune u pyHKIIMH OpraHu3MOB 17 1.5
10 Pa3sMHOk€EHHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eHeTnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 0.5
U3MEHUYMBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'eneTtnka yenoseka 0.5
15 Cenekiusi OpraHu3MOB 4 1




buoTexHOIOTHS M CHHTETHYECKAs
16 4
ounosorus
17 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOT'PAMME




11 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
No 11/ HanmenoBaHue pa3ieioB U TeM Korrpoabi Mpasrmeck (uudposbie)
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE
ble padoThl ue padboTbl pecypen
| 3apokJeHNe U Pa3BUTHUE 3BOIIOLMOHHBIX 4
MIPEACTABICHUI B OHMOJIOTUN
2 MukposBontonus U €€ pe3ysbTaTsl 14 2
Maxpo3BOIIOLHS U €€ PE3YyIbTAThI 6
4 [IpoucxoxaeHue u pa3BUTUE KU3HU Ha 15 L5
3emie
5 [TpoucxoxneHne 4enoBeKa — 10 !
AQHTPOIIOTEHE3
DKOJI0TUsl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpraHU3MOB U HAIOPTaHU3MEHHBIX 3 0.5
CHCTEM C OKpY’Karollen cpeon
7 Opranu3Mmel U cpesa oOuTaHus 1.5
DKoJ0Tusl BUAOB U MOIMYJISILIUMA 0.5
9 DKosorus cooOuecTB. DKOJIOTHIECKUe 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 Yenosek U OKpyXKaromas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 102 0 7.5




I[TPOTPAMME




ITOYPOYHOE INTAHUPOBAHUME

10 KIIACC
KoandecTBo yacos
Ne
’ Tema ypoka Kontpoan | IlpakTHuec
n/n Bcero Hble KHe

padoThI padoThl

buonorus kak KOMILIEKCHas HayKa 1 Kak

! 9acTh COBPEMEHHOTO 00IIIecTBa !
2 JKuBBIE cCTEMEBI 1 UX CBOMCTBA 1

YpoBHEBas OpraHu3alus KUBbIX CUCTEM 1
4 Hcropust OTKPBITUS ¥ U3YUYEHHS KIIETKU. |

Knerounas TCOpHUA

Metoasl MOJIEKYIIIPHON U KJIETOYHON
6uosorun. [Ipaktuueckas padora «M3ydyenue
METOIOB KJIETOUYHOM OHoorun
(xpomarorpadusi, nexkrpodopes,
muddepeHnmanbHoe HeHTpUPYrupoBaHuUE,
ITLIP)»

6 XUMHUYECKUHN COCTaB KJIETKHU 1

MI/IHepaJ'IBHBIG BCIICCTBA KJIICTKHU, UX
ouosoruyeckas poib

Opranuveckue BEIeCTBa KIETKH — OeNKH.
8 Jlaboparopnast pabota «OOHapy)eHue 1 0.5
OEITKOB C TIOMOIIIBIO Ka4eCTBEHHBIX PEaKIIHiDy

9 CoiicTBa, Knaccupukanys u GyHKIUN 1




0€eJIKOB

OpFaHI/I‘IGCKI/Ie B€IICCTBA KIICTKH —

10
YIJIEBOABI
11 Oprannveckue BEIECTBA KIETKU — JIMITUIBI
Hyxneunossie kucnorsl. JJHK u PHK.
12 JlaGopatopHnas pabota «VccnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPTaHU3MOB)
13 Crpoenue u pynkunu AT®. [Ipyrue
nHykneozunrpudocparsl (HTD)
14 Cexsenunponanue JJHK. MeToasl reHOMUKH,
TPAHCKPUIITOMHUKHU, IPOTEOMUKH
15 Metoab! cTpyKTypHOU 6HOJIOTUU
16 Tuns! knetok. [IpokapuoTnueckas kieTka
CrtpoeHue 3yKapuOTHYECKOM KIIETKH.
17 [IpakTuueckas padbora «3ydueHue cBONCTB 0.5
KJIETOYHOU MeMOpaHbD»
18 [ToBepXHOCTHBIN anmapar KJIeTKH
OnHoMeMOpaHHBIE OPraHOUABI KJIETKU.
19 ITpakTruueckas pabota «M3yueHnue 1BUKEHUS 0.5
LUTOILJIa3MbI B PACTUTEJIBHBIX KIETKAX»
[TosryaBTOHOMHBIE OpraHOU bl KJIETKU:
20 MUTOXOH/IPHUH, TU1acTH Il JlabopaTtopHas 0.5

pa60Ta «HccnenoBaHue II1a3Moian3a u
ACIIIIA3MOJIN3a B PACTUTCIIbHBIX KIICTKAX»




21

HeMeM6p AHHBIC OPTaHONUABI KJIICTKU

22

Crpoenue 1 QyHKIMHU 1pa

23

CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK
sykapHot. JlabopaTopHas pabora «3yuenue
CTPOEHUS KJIETOK pa3IMYHBIX OPIraHU3MOBY

0.5

24

AccUMUISIMA U TUCCUMMIISIIIUS — JIBE
CTOpOHBI MeTabonmu3Ma. Turnsl ooMeHa
BeniecTB. JlabopaTopHas pabora «3yuenue
KaTaJIUTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha
IIpUMepe aMMJIa3bl WIIKM KaTalla3bl)»

25

DepMEHTAaTUBHBIN XapaKTep peakLun
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas
pabota «M3ydyeHue GpepMeHTaTUBHOTO
pacILenIeHus IepOKCHIa BOLOPOA B
PaCTUTENBHBIX U )KUBOTHBIX KIIETKAX»

0.5

26

benku-akTuBaTOPHI M OEIKU-UHTUOUTOPHI

27

ABTOTpOQHBIN THII OOMEHA BELLIECTB

28

dorocunTe’

29

XemocunTes. JlaboparopHas pabora
«CpaBHeHue npoleccoB (poTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AnaspoOHble opranu3Mbl. Buiel 6poskeHust.
JlaGopatopnas pabora «CpaBHeHHE
MIPOIIECCOB OPOKEHUS U JIBIXAHUS

31

AspoOHBIE OpraHU3MBbI. JTaIlbl
SHEPTEeTUYECKOro OOMeHa




9Hepr1/1${ MeM6paHHOFO rpaiu€HTa NPOTOHOB.

32 Cunte3 AT®: pabora npotoHHOI ATD-
CHUHTA3BI
33 Peakuuun matpuyHoro cuHresa
34 Tpanckpunuus — Matpuussiid cuate3 PHK
35 Tpancasauus u e€ Tansl
36 Koauposanue amunokucior. Pons pudbocom
B OMocuHTe3€e Oenka
37 Opranu3zanus reHomMa y IpoKapuoT U
9yKapuoT
18 MounekyIsipHble MEXaHU3MBbI SKCIIPECCUH
T€HOB y 9yKapHuoT
Bupycsl — HeksieTouHble HOpMBI KU3HHU U
39 obnuratHele napa3uThl. [IpakTuueckas 0.5
pabota «CozaHue MOJIeNTd BUPYyCca»
40 BupycHrble 3a001eBaHMs Yyel0BEKa,
KUBOTHBIX, PACTCHUI
41 HanorexHonoruu B OMOIOrUU U MEUILIMHE
42 JKU3HEeHHBINH UK KIETKU
43 Martpuunslii cunare3 JJHK
Xpomocomsl. JlabopaTopnas pabora
44 «M3yueHne XxpoMOCOM Ha FTOTOBBIX 0.5
MHUKpOTpenaparax»
45 Jlenenue KJIE€TKU — MHUTO3
46 Tune! knerok. KapruokuHes v IUTOKUHES. 0.5




JlaGopatopHnas pabora «HaOnronenue Mutosa
B KJIETKaX KOHYMKa KOpelIKa Jiyka (Ha
TOTOBBIX MUKpOMpenapaTax)»

47 Perynsuus ;kM3HEHHOTO MKJIA KJIIETOK

48 Opranusm Kak eIMHOE 11EJI0€

49 Txanu pactenuii. JlaboparopHas padora 0.5
«M3ydyeHne TkaHeld paCTCHUIN» '
TkaHU )KMBOTHBIX U YEJIOBEKA.

50 JlaGopartophnast pabora «3y4yenue Tkaneu 0.5
KUBOTHBIX»
Opransl. Cucremsl opraHos. JlaboparopHas

51 pabota «/3yyeHnue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBU>KEHUE OpPraHU3MOB

54 [Intanue opranu3smMoB

55 IIuTaHne MO3BOHOYHBIX )KMUBOTHBIX.
[InmeBapuTenbHas cucTeMa 4eaoBeKa

56 JIpIXaHue OpraHu3MOB

57 JlbIxaHKe MO3BOHOYHBIX )KUBOTHBIX U
YeJI0BeKa

58 TpaHcnopT BeIIECTB y OpraHu3MoB

59 KpoBeHOCHas cucTemMa Mo3BOHOUYHBIX
KUBOTHBIX U Y€JIOBEKA

60 Briaenenue y opranusmos




61

3ammra y OpraHu3MoB

62 NMMyHHas cucrema 4enoBeka

63 PazapaxxuMocTh U perynsius y opranu3MoB

64 ['yMopasibHast peryasuus 1 3HI0KpUHHas
CUCTEMA KUBOTHBIX U YeJIOBEKa

65 @OpMBI pa3sMHOKEHHS OPraHU3MOB

66 [TonoBoe pazmMHOXKEHUE

67 Meiio3
I"ameTorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlabopaTopHas pabota 0.5
«W3yueHue cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70 3akjaJKa OpraHOB U TKaHEH U3
3apOABIILEBBIX JIUCTKOB
Poct u pa3Butue xuBoTHbIX. JIabopaTopHas

71 pabota «BbIsiBIEHHE IPU3HAKOB CXOJICTBA 0.5
3apo/ibliiell TO3BOHOYHBIX JKUBOTHBIX)
Pa3sMHOXEeHME U pa3BUTHE PACTEHUM.

72 Jlabopartopnast pabora «CtpoeHue opraHoB 0.5
Pa3MHOKEHHUSI BBICILIUX PACTEHUI

7 HcTopusi cTaHOBIEHMS U Pa3BUTHUS TEHETUKU
KaK HayKH

74 OCHOBHBIE NOHSATHS 1 CUMBOJIBI T€HETHKHU. 0.5




Jlaboparopnas pabota «/Ipo3oduia kak
O0BEKT T€HETUYECKUX UCCIICIOBAHMID

3aKOHOMEPHOCTH HaCJI€0BaHMsI IPU3HAKOB.
MonoruOpuaHoe CKpenBaHue.

75 [IpakTuueckas padora "U3yuenue 1 0.5
pe3yabTaTOB MOHOTMOPHUHOTO CKPEIIMBAHUS
y apo3o¢uisr"

76 [{uTonornyeckue OCHOBBI MOHOTHOPUAHOTO 1
CKpEIIMBAHUS

77 Ananusupytouiee ckpeuiuBanue. Hermomnnoe 1
JOMUHUPOBaHHE
JurnOpunHoe ckpeuirBanue. [Ipaktuueckas

78 pabota «/3yueHune pe3yabTaToB 1 0.5
JUTUOPUIHOTO CKPEIIUBAHUS Y APO30(PHIIBD)

79 [{uTonornyeckre OCHOBBI AUTHOPHUIHOTO |
CKPEILHMBAHUS

80 CuerieHHOE Hacle0BaHUE TPU3HAKOB 1

81 XpOMOCOMHasI TEOPHUSI HACTEACTBEHHOCTH 1

82 I'enerunka nmosna 1

83 I'eHoTHN Kak 1ENOCTHAsI cucTeMa 1

24 I'eHeTYECKU KOHTPOIIb Pa3BUTHUS 1
pacTeHU, )KUBOTHBIX U Y€JI0BEKa

25 N3meHunBOCTD pU3HAKOB. Buabl 1
U3MEHUYUBOCTH

86 MonudukanoHHas ”3MEHYUBOCTh 1




87

BapuanmoHHBIi psiJi M BapHalliOHHAs
kpuBasl. JlaboparopHas paboTa
«MccrnenoBanue 3aKOHOMEPHOCTEN
MOTU(UKAITIOHHON H3MEHUYHUBOCTH.
[TocTpoeHne BapruaOHHOTO psiia U
BAPUALIMOHHOM KPUBOI»

0.5

88

I'eHoTHIIMYECKasS U3MEHUYHBOCTb.
KomOnHaTnBHAS H3MEHYHMBOCTD

&9

MyTanronHast U3MEHYHUBOCTh. [IpakTyeckas
pabora «MyTtamnuu y apo3oduisl (Ha
TFOTOBBIX MUKpOIIpENapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAallMOHHOTO IIpoIiecca.
OnuUreHeTHKa u 3MUreHOMHUKA

91

I'enernka yenoseka. [IpakTuueckas pabora
«CocTaBIieHHEe U aHaJIH3 POJOCIOBHOI»

0.5

92

MeTtoasl METUIIMHCKON T€HETUKHA

93

3Ha“IeHI/I€ Me,Z[I/IIII/IHCKOI\/JI TCHCTUKU B
HpeIIOTBpaIIIGHI/II/I " JICHCHHUHU I'CHCTHUYCCKUX
3a00/1€eBaHMIl YeIOBEKA

94

OCHOBHBIE ITIOHATHS CCJICKIINU.
Jlaboparopnast pabota «3yuenue copToB
KYJIbTYPHBIX PACTEHHI U TIOPOJI JOMAITHUX
KUBOTHBIX)»

0.5

95

MeTobl CeneKIIMOHHOM paboThI.
Jlaboparopnast pabota «M3yueHnrue MeTo10B
CEJICKLIUN PACTEHUIN

0.5




JloCcTHKEHMS CEeNEKIIMU PAaCTEHUN U

96 KHUBOTHBIX. [IpakTnueckas pabora 1
«IIpuBUBKa pacTeHUID»

97 CoxpaHeHue, U3y4eHHE U UCTIOIb30BaHUE 1
TEHETUUYECKUX PECYPCOB
buoTexHosorus Kak Hayka U OTpacib

98 npousBojcTBa. [IpakTuyeckas pabora 1 0.5
«3yueHne 06beKTOB OMOTEXHOJIOTUN

99 OcHOBHBIE HaNPaBIEHUS CHHTETUYECKOU |
Ouosiorun

100 XpOMOCOMHAs ¥ T'€HHAasi UHKEHEPUs 1

101 MeauuuHckre OMOTEXHOIOTUI 1

102 PesepBHbIit ypok. HOBT(U)peHHe, 0006m1eHue, |
cUCTeMaTu3alus 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KIIACC

KoanuyecTBO 4acoB

Ne T Kontpoas | IIpakTnuec
eMa ypoka
n/n Bcero HbIe KHe
padoTsbl padoThI

1 OpomononHas teopus Y. /lapsuna 1

) JIBH>KyIpe CHIIbI SBOJIOIMY BUIOB 1o Y. 1
JapBuny

3 bopr6a 3a cymiecTtBoBaHMe, €CTECTBEHHbIHN U |
UCKYCCTBEHHBII 0TOOD

4 DopMHUpPOBaHNE CUHTETUYECKOW TEOPUHU |
HBOJIIOLIUH

5 DTarbl HBOJIIOIMOHHOTO MPOIecca: |
MHUKPO3BOIIOLHUS U MAKPOIBOJIIOLIUS

6 [Tomynsius — 3neMeHTapHas €AMHULIA |
ABOJIIOLIMU
3aKOH FeHETHUUYECKOT0 paBHOBecus JIk.

7 Xapnau, B. Baitn6epra. JlabopaTtopnas | 0.5
paboTa «BpIsiBIeHNE U3MEHUYUBOCTH Y '
oco0ell OHOTO BHUJIa»

8 DneMeHTapHbIe (PaKTOPbI BOJIIOLUN 1

9 Oddext ocHoBarens. I exT OyTbUIOYHOTO |

TOpJIbIIIKA




Murpauuu. M30a0uu nOmyssuui:

10
reorpaduyeckas, Ouonornyeckas

1 EcTecTBeHHBII 0TOOP — HAINpaBIISIIOIIMMA
(hakTOp IBOIIOIIUHU

12 [TonoBoit oT6op
ITprucnocoOaeHHOCTh OPraHU3MOB Kak

13 pe3yabTaT MUKPO3BOIIOIMHU. JITabopaTopHast 0.5
pabota «M3ydyenue apoMopo30B U '
UMOAaNTalNNi y PACTEHUH U KUBOTHBIX)»

ITpumeps! prCcTIOCOOIEHUH y OpraHU3MOB:
Mopdosoruueckue, Gru3noIorn4eckue,

14 OMOXMMHUYECKHUE, TOBEIEHYECKHUE. 0
Jlaboparopnast pabota «IIpucnocobnenus o
OpPraHU3MOB U UX OTHOCUTENIbHAS
1IETIECO00PA3ZHOCTHY
Bun, ero xpurepuu u CTpyKTypa.

15 JlaGopatopnas pabora «CpaBHEeHHE BUI0B 0.5
110 MOpP(OJIOTHYECKOMY KPUTEPUIO»

16 CrpykTtypa BUza

17 BunoobpazoBanue kak pe3yiabTaT
MHUKPO3BOIIOLUU

18 CBs13b MUKPOIBOJIIOIMH U STTHIEMUOIOTHN

19 Maxkpoasomtonus. [laneonTonornueckue
METO]Ibl U3Y4YECHHMSI IBOITIOLUU

20 buoreorpaduueckre METOIbI H3yUCHUS

9BOJJIOIIMH




9M6pI/IOJ'IOFI/ILICCKI/Ie 1 CPABHUTCIIBHO-

21 MOp(OJIOTHYECKUE METO/IbI U3yUEHUS
HBOJIIOLIMH
MornexynsipHO-TeHEeTHUECKHE,

22 OMOXMMHUYECKUE U MATEMAaTHUYECKHUE METO/IbI
M3yUYEHUS 3BOJIIOLIUU

23 OO6mIre 3aKOHOMEPHOCTH IBOIOLIUN

24 AnantuBHas panuanus. HepaBHoMepHOCTb
TEMIIOB HBOJIIOLIH

25 Hay4Hble rUnoTe3b! IPOMCXOXKAECHUS KU3HU
Ha 3emiie

%6 JloHay4HBIE MTPEICTABICHHS O 3apOXKIACHUN
KHU3HU

7 OCHOBHBIE 3Tanbl HEOPTaHHYECKOU
HBOJIOIIH

28 I'unoressl 3apoXKACHUSA KU3HU
Hcropus 3eMin 1 METONIBI €€ H3yUICHHUSI.

79 Jlaboparopnast pabota «3yuenue u 0
OITMCaHHE UCKOTAEMBIX OCTATKOB JIPEBHUX o
OpPTraHU3MOB»

30 HavanbpHble 3Tanbl opraHiuecKoi 3BOTIOLUN

31 DBOJIOIUS 3YKapHOT
OcCHOBHBIE 3Talbl YBOITIOIMU PACTUTETHLHOTO

1 mupa. [Ipaktuueckas padota «M3ydyenue 0.5

0CcOOEHHOCTEH CTPOEHUs PAaCTEHUH pa3HbIX
OTZEIIOB»




OcHOBHBIE 3TaIIbI 3BOJJIFOIIMH KMBOTHOI'O

33
Mupa
DBOJIOIHS )KUBOTHBIX. [IpakTryeckas
34 pabota «3yuenne ocoGeHHOCTEHN CTpOeHUS 0.5
MTO3BOHOYHBIX JKHBOTHBIX)
35 PazButue xu3Hu Ha 3emiie Mo spam u
nepuoam
16 MaccoBble BBIMUPaHHUSI — 3KOJIOTUYECKHE
KPHU3HCHI MPOILIOTO
37 CoBpeMeHHBII 9KOJOTUYECKHI KPU3HC, €r0
0COOEHHOCTH
38 CoBpemeHHas cucTteMa OpraHu4eckoro Mupa
39 OCHOBHBIE CHCTEMATHICCKUE TPYIIIIHI
OpPTaHU3MOB
40 AHTpPOIIOJIOTHSI — HayKa O Y€JIOBEKE
41 Pa3BuTune npeacraBieHni 0 TPOUCXOKICHUN
YesioBeKa
MecTo yenoBeka B CUCTEME OPraHU4YECKOI0
0 mupa. Jlaboparopnas padota «13yuenue 0.5
0COOEHHOCTEH CTPOEHUs CKEJIeTa YeJIOBEeKa, '
CBSI3aHHBIX C TIPSIMOXOXKICHHEM)»
43 JIBrKyIHe CHJIbI AaHTPOIIOTEHE3a
44 CooTHolIeHrne OMOTOTHYECKUX U
COLIMATBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a




46

ITaneorenetuka u najeoreHOMUKA

47

DBOIIONUL COBpPECMECHHOTI'O YCTIOBECKA

48

Yenoseueckue pacsel. [Ipaktuueckas pabora
«M3ydeHue 3KOIOrHYecKUX afanTanui
YeJI0BEKay

0.5

49

MG)KI[I/ICI_II/IHJ'II/IHapHHC MCETO/JbI
AHTPOIIOJIOTUHN

50

3apoxaeHUE U pa3BUTHE YKOJIOTHU

51

Metonst skonorun. JlabopatopHas pabota
«M3ydeHre METOJ0B IKOJIOTHUECKUX
HUCCIIETOBAHUIN)Y

0.5

52

3HadeHNE YKOJOTHUSCKUX 3HAHUI JUIA
YCJIOBCKAa

53

Okonorndyeckue pakTopsl

54

Abunotnyeckue gaktopsl. CBeT Kak
sKosornueckuit pakrop. JlabopatopHas
pabota «BpIsiBIeHNE TPpUCTIOCOOIEeHUI
OPTraHU3MOB K BIUSTHHUIO CBETa»

0.5

55

AlGuoTtnueckue dakTopsl. TeMrepaTypa Kak
sKosiornueckuit pakrop. JlabopaTopHas
pabota «BpisiBIeHHE TpUCIocobIeHu I
OpPTraHU3MOB K BIUSHHUIO TeMIEpaTypb»

0.5

56

Abunotnyeckue gpakTopsl. BnaxxHOCTh Kak
sKosiornueckuit ¢pakrop. JlabopaTopHas
pabota «AHATOMUYECKHE OCOOCHHOCTH
pacTeHuil u3 pa3HbIX MECT OOUTAHUS»

0.5




57 Cpenpl 0OUTaHUSI OPraHU3MOB 1
58 buonoruueckue puTMbl 1
59 XKuznennsle HopMbl OpraHU3MOB 1
60 buotnyeckue pakTopsl 1
3HaueHue OMOTHYECKUX B3aUMOJAECUCTBUI
61 JUISL CYILIECTBOBAHUSI OPraHU3MOB B CpeJie 1
oOuTaHus
2 DKOJIOTHYECKHE XapaKTEPUCTUKU |
HOMYJISILIUY
OCHOBHBIE TIOKA3aTENN NOIYJISLINN:
63 YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAs U 1
10JIOBAsi CTPYKTypa
OCHOBHBIE TIOKA3aTENN NOIMYJISIINN:
64 PO’K1aeMOCTh, IIPUPOCT, TEMII POCTA, 1
CMEPTHOCTb, MUTPALIUU
65 DKoJoruueckasi CTpyKkTypa MonyJssiuu 1
66 JInHaMuKa MOIYJISUU U €€ peryisauus 1
67 KpuBble pocta 4MCI€HHOCTH TOMYJIALNH. |
KpuBsble BbIKMBaHUS
Okonoruyeckast HAIa Buaa. JlaboparopHas
68 pabota «IIpucnocobieHus: cemsiH pacTeHHI 1 0.5
K PacceseHUuIO»
69 Bun xak cucrema nomynsuui 1
70 3aKOHOMEPHOCTH MOBEJEHHUS U MUTPaLlii |

JKHNBOTHBIX




71 Co00111ecTBO OpraHM3MOB — OHOILIEHO3

72 DKocucTema Kak OTKpbITasi cuctema

7 KpyroBopot BemecTB ¥ OTOK SHEPTUNU B
HKOCUCTEME

74 OcHOBHBIE TOKA3aTeIN HIKOCUCTEMBI

75 DKOJOrM4ecKre MUpaMu/Ibl

76 W3meneHus coo0I111ecTB — CyKIECCHH

77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P
U peK. DKOCUCTEMbI MOPEN U OKEaHOB

73 [Ipupoanbie 3KOoCUCTEMBI. DKOCUCTEMBI
TYH/Ip, JIECOB, CTEIEH, MYCThIHb

79 AHTpPONIOTr€HHBIE 3KOCUCTEMBI

20 VYpb6oskocucremsl. [IpakTrueckas padota 0.5
«M3ydenue u onucaHue ypooIKOCUCTEMBD '
3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX

81 B3aUMOJICVICTBUI OPraHU3MOB B
9KOCUCTEMAX
MexaHu3Mbl BO3JIEHCTBUS 3arpsI3HEHAN

%) pa3HBIX TUIIOB Ha CyOOPTraHU3MEHHOM,
OpPTaHU3MEHHOM, MOIYJIIIIHOHHOM U
HKOCHCTEMHOM YPOBHSIX

23 buocdepa — obmemanerapuas 060g09Ka
3emin

84 Yuenue B. U. Bepuaackoro o 6nochepe

85 3aKOHOMEPHOCTH CYyIIeCTBOBaHUs Orochepsl




KpyroBopotsl BeliecTs U

86 OMOre0XUMHUYECKUE LIUKITBI

%7 3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI
CyIIH

88 YcTolunBocTh Guochepsl

89 DKOJIOTHYECKHUE KPU3HUCHI U UX TPUYHHBI

90 BoznelicTBue uenoBeka Ha 6nochepy

01 AHTpONOreHHoe BO3/IeHCTBHIE Ha
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

93 OCHOBHBIE TIPUHIIHITBI YCTOHYUBOTO
Pa3BUTHSI YETIOBEUECTBA U TIPUPO/IBI
ParmonansHO€ IPUPOAOTIONB30BAHNE U

94 COoXpaHeHHe OMOJIOTUYECKOT0 pa3HOOOpa3us
3eminn

95 Oo6o006menue no TemMme «MHUKPOIBOIIOLUS U €€
pe3yabTaThD»

96 O06o06uieHne no TemMe «MakpodIBOTIOIUS U €€
pe3yabTaThD»

97 O6061menue no Teme «I[Ipoucxoxaenue u
pa3BUTHE )XKU3HM Ha 3emIiie»

08 O600menue o reme «IIporcxoxaeHue
YeJI0BEeKa — aHTPOTIOT€HE3)

99 O06o001ieHne o TeMe «KOJIO0rHsl — HayKa o

B3aUMOOTHOLICHUAX OPTraHU3MOB»




O6o006menue no Teme «Opraiusmsl U cpena

100 oOuTaHUS» !
101 O606meH1/ie 1o TeMe «DKOJIOTHSI BUJIOB U |
TTOTTYJISITTHI
102 O6061mmenue no Teme «bruocdepa — |
rJI00aTbHAs YIKOCUCTEMAY
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5




IPOBEPSIEMBIE HA EI'D 110 BUOJIOI'M TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHETO OBILIEI'O OBPA3SOBAHUSI

Kon
nposeps
€MOoro
TpedoBa
HUA

IIpoBepsiemble TPeOGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero o01ero 00pazoBaHus

CdopmMupoBaHHOCTh 3HAHUW O MeECT€ W pOJM OHOJIIOTUM B CHUCTEME
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTUHBl MHUpa, B IO3HAHWU 3aKOHOB NIPHUPOJbI U PELIEHUH >KU3HEHHO
BaXXHBIX COI[MAIBHO-3TUYECKUX, IKOHOMUYECKUX, IKOJIOTUYECKUX IMPOOIeM
YeJIOBEeYeCTBa, a TAaKXKE B  PEIIEHHMH BOINPOCOB  PALMOHAIBHOIO
OPUPOIONOIB30BaHUSA, B (POPMHUPOBAHUHM LEHHOCTHOTO OTHOUICHUS K
npupojie, OOIIECTBY, YENOBEKY; O BKJIAJE€ POCCHUICKUX U 3apyOeKHBIX

y4€HBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUN

Brnanenue cucremoil 3HaHUIl 00 OCHOBHBIX METOAAX HAYYHOTO IO3HAHUS,
UCIIOJIb3YEMBIX B OHOJIOTMYECKUX HCCIEAOBAHUSIX JKUBBIX OOBEKTOB H
9KOCHCTEeM (OIMMCaHUE, U3MEPEHHE, TIPOBEJACHIE HAOII0IEHUH); criocodamu
BBISIBJICHHSI U OLIEHKU aHTPOIIOTEHHBIX U3MEHEHUH B PUPOJIE.

YMeHue BBIIBUTaTh THIOTE3bl, NPOBEPATh HX HAKCHEPUMEHTAIBHBIMH
cpeactBamu,  GopMynaupys — Ledb  HCCIENOBaHUS,  aHAJIU3UPOBATH
MIOJIyYECHHBIE PE3YJIbTAThI U J1EJIaTh BHIBOJIBI.

BrrsiBiieHne 3aBUCUMOCTH MEXKIY HCCIETyEMbIMUA BETUYNHAMHE, OObICHEHHE
MOJIyYEHHBIX Pe3yJbTaTOB U (POPMYIMPOBAHUE BHIBOJAOB C HCIOIb30BAaHUEM

HAay4YHBIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB

YMeHue BiaJeTh CUCTEMOM OHOJOTHYECKMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAraloNIMe OWOJIOTMYECKUe TEPMUHBI M TOHATHA (KU3Hb, KIIETKAQ,
TKaHb, OpraH, OPraHW3M, BUJI, TOIMYJISIUS, KOCUCTEMa, OMOIeHO3, Ouocdepa;
MeTaboNM3M, TOMEOCTa3, KJICTOYHBIH WMMYHHUTET, OWOCHHTE3 OeJKa,
OMONOIUMEpBI,  JAUCKPETHOCTb,  CAMOPETYJISIHs, CAaMOBOCIPOU3BEICHHUE,
HACJIEeJICTBEHHOCTh, I3MEHUYHNBOCTb, SHEPrO3aBUCUMOCTb, POCT U Pa3BUTHE);

Oouosiornueckue teopun: kieroyHas teopus T. IllIBanna, M. lneiinena, P.
BupxoBa; kioHanbHO-cenekTUBHOTO uMMyHuTera II.  Dpnux, HW.HN.
MeuHukoBa, XpOMOCOMHasi Teopusi HacieAacTBeHHocTu T. Moprana, 3akoH
3apojpinieBoro cxojcrsa K. bapa, sBomonnonnas teopuss Y. [lapBuHa,

CHHTETHYECKAs] TEOpHUs SBOJIOLUMH, Teopus aHTpomnoreneza Y. JlapBuHa;




teopusi 6uoreoneno3a B.H. Cykauépa; yuenue H.M. BaBuioBa o nenrtpax
MHOT000pa3usi M MPOMCXOXKIEHUS KYyJIbTYpHBIX pacTeHuid, ydeHue A.H.
CeBeplioBa 0 MyTSX W HaIpaBJICHUSIX HBOJIOIMH, yueHue B.M. Bepnaackoro
— 0 buocdepe);

3aKOHBI (€IMHOOOpa3usi MOTOMKOB TIIEPBOTO TIOKOJEHHS, PACIICTIIICHUS
IPU3HAKOB, HE3aBUCUMOr0 HacleAoBaHusa mpuszHakoB [. Mennens;
CLIETUICHHOTO HaclieZIOBaHUS NMPU3HAKOB U HAPYIICHUs CLEIJICHUS reHoB T.
Moprana; roMoJIOTHYECKUX PSAJIOB B HacieACTBeHHOM m3meHuumBoctu H.U.
BaBwiioBa; renermdeckoro paBHoBecus Jkx. Xapaum u B. BaiinGepra;
3apoapiieBoro cxonactsa K. bapa; ouorenernyeckuii 3akon . ['exkernst, .
Mromnnepa);

NPUHIUIBI (YUCTOTHI FTAMET, KOMIUIEMEHTapHOCTH);

npasmwia (MuaEMyMa FO. JIuOuxa, HKOJIOTHYECKOW MHpaMUABI YHCEN,
OMOMAaccChl U PHEPTHUH);

runore3bl  (koarnepsatHoi AWM. Omnapuna, nepBuyHoro OynboHa JIK.

Xongeiina, mukpocdep C. @okca, pubdo3uma T. Uek)

YmMmeHue pe€uiaTb IMMOUCKOBBIC OHOJIOrHYecKue 3aaa4u, BBIABJIATH IIPUYHUHHO-
CJICACTBCHHBIC CBA3U MCKIY HUCCICAYCMbIMU OMOJIOTHYECKUMU O6’beKTaMI/I,
npoueccaMm MU ABJICHHUAMU, HACJIATb BBIBOAbBI W IIPOrHO3bI HAa OCHOBAHWU
INOJIYYCHHBIX PE3YJIBTATOB,

COCTaBJITb TI'CHOTHUIIMYCCKHUE CXEMbl CKPCHIMBAHUA [JIsI pa3HbIX THIIOB
HacJIcAOBaHuA IIPU3HAKOB Y OPraHnu3MOB, COCTAaBJIATb CXCEMbI IICPCHOCA

BEIIECTB ¥ SHEPTUH B IKOCUCTEMAX (LIEMH MUTAHUS, TUILEBbIE CETH)

YMeHHe yCTaHaBIMBATh B3aMMOCBSI3M MEXIY CTPOCHHEM M (PYHKIUSMHU:
OpPraHOMJOB, KJIETOK pPa3HbIX TKaHEH, OpraHaMM W CHCTEMaMHU OpPraHOB Yy
pacTeHHi, >KMBOTHBIX M 4YeJOBEKa, MEXIy JTallaMd OOMEHa BElIECTB;
JTallaMU KJIETOYHOI'O LHMKIA W KM3HEHHBIX LUKIOB OPraHU3MOB; JTallaMU
SMOPHOHAIFHOTO pa3BUTHUS; TEHOTUIIOM M (EHOTUNOM, (EHOTHUIIOM U
(baxTopamMu cpeibl OOMTaHUS; IPOLECCAMH IBOJIOLMH; IBUKYIIUMU CUIAMU
aHTPOIIOrCHE3A; KOMIIOHEHTaMHU pa3IuYHBIX JKOCUCTEM u

IpUCHOCOOICHUSAMHU K HUIM OPTaHU3MOB

YMeHue BBIICNATh CYIECTBEHHBIE TPU3HAKHU:

CTPOEHHUSI BUPYCOB, KJIETOK IPOKApUOT U 3SYKapHOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BHJOB, OHOI€OIIEHO30B, HKOCUCTEM U
O6uocepsl; CTPOEHUS OPraHOB W CUCTEM OPraHOB pPAaCcTEHUH, >KUBOTHBIX,
YeJIOBEKa; IMPOIECCOB >KU3HENECATENILHOCTH, MPOTEKAIOIIUMX B OpraHu3Max
pacTeHMi, >KMBOTHBIX M YEJIOBEKAa; OMOJOIMYECKHMX IIPOLECCOB: OOMeHa

BeIecTB (MeTaboau3M), HHPOPMALIUU U TPEBPALICHUS SHEPTUHU, OPOKCHHUS,




aBTOTPO(HOTO M TETEPOTPO(PHOTO THUMOB MNHUTAHUS, (OTOCHHTE3a U
XeMOCHHTe3a,  MMTO3a,  Meio3a,  rameToreHesa,  3MOpUOreHesa,
HOCTAMOPUOHAJIBHOIO  PAa3BUTHA,  PA3MHOXKEHUS,  MHIUBUAYAIbHOTO
pasBUTHs OpraHu3Ma (OHTOT€He3a), B3aUMOJICHCTBUSA T'€HOB, IE€TEpO3UCA;
JeMCTBUH HCKYCCTBEHHOTO OTOOpa, CTaOMIU3UPYIOIIErO, IBHXKYILErO H
Pa3phIBAIOLIETO €CTECTBEHHOI'O oTbopa; aJUIONaTPUYECKOro U
CHUMIIaTPUUYECKOI0 BHUJ000pa30BaHUs; BIMSHUSA JBIDKYLIUX CHUJ 3BOJIIOLMU
Ha TeHO(OH] NOMYJSALUM; IPUCIIOCOOJCHHOCTH OpPraHU3MOB K Cpene
OoOuTaHWUs, YepeIOBAHUsI HAPABJICHUH 3BOJIOIHMU; KPYTrOBOPOTa BEIIECTB U

IIOTOKA S9HEPTHUHU B DKOCHCTEMAX

CdopMupoBaHHOCTH YMEHUS BBIICTSATH CYIIECTBEHHBIC MPU3HAKH BUPYCOB,
KJICTOK TIPOKApUOT M HYKAPUOT; OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX
OpPraHu3MOB, BUJIOB, OMOT€OIICHO30B U SKOCHCTEM; OCOOCHHOCTH MPOIIECCOB
oOMeHa BEIECTB W TMPEBPAIICHUS DHEPrUU B KIETKEe, (OTOCHHTE3A,
IUTACTHYECKOTO U SHEPreTUYecKOro oOMeHa, XeMOCHUHTE3a, MUTO3a, Meii0o3a,
OILJIOJIOTBOPEHHMSI, Pa3BUTH M PA3MHOKEHHS, WHIAMBHIYATbHOTO Pa3BUTHUS
opranu3ma (OHTOTEHe3a), OOphOBI 3a CYIIECTBOBAaHHE, €CTECTBEHHOTO
orbopa, BHI000pa30BaHUs, NPUCIOCOOJIEHHOCTH OPraHU3MOB K cpene
oOuTaHUs, BIUSHAS KOMIIOHCHTOB YKOCUCTEM, aHTPOTIOTEHHBIX H3MEHEHHH B
9KOCHCTEMaX CBOEH MECTHOCTH, KPyroBOPOTa BEHIECTB W MPEBPALICHHS

9HEprum B Ouocdepe

VYMeHHE HCIOJIb30BaTh COOTBETCTBYIOIIAE aPTryMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO W CUMBOJIMKY JJISl JOKa3aTelbCTBA POJCTBA OPraHU3MOB
Pa3HbIX CHUCTCMATUUCCKHUX TIPYIII; B3aMMOCBA3W OPTraHU3MOB W CpPCIbl
OOHMTaHMSI; SIUHCTBA YEIOBEUECKUX Pac; HEOOXOJMMOCTH 3J0POBOI0 00pa3a
KU3HH, COXPAHCHUS pPa3HOOOpa3wss BHUJIOB W DKOCHUCTEM KaK YCIOBHS

COCYHICCTBOBAaHUSA MPHUPOABLI K YEJIOBCUECTBA

VYMeHHEe  KpUTHYECKH  OIEHUBATh  WHGPOPMAIMIO  OMOJIOrMYEecKOro
COJCpKAHUSA; HMHTEPIPETUPOBATh ATHUYECKUE ACIEKTHl COBPEMEHHBIX
UCCIICIOBAaHU B OWOJIOTMH, MeAUIMHE, OMOTEXHOJOTMH; pPacCMaTpPUBATh
r700aIbHBIE YKOJIOTMYECKUE MPOOIEMBbl COBPEMEHHOCTH, (hOPMHPOBATH IO

OTHOIICHHUIO K HUM CO6CTB€HHYIO I8(0X77000%010)




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA EI'D
ITO BUOJIOTUHN

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHUSA

buonorusa xax HayKa. ’KuBble cucTeMbl U UX HU3YUCHUC

1.1

CoBpemeHHass OHWOJNOTHS — KOMIUIGKCHAs Hayka. buojormdeckwe HayKu |
u3ydaemble UMH TpoOsiemMbl. DyHIaMEHTANbHbBIC, NPUKIAIHBIC U ITOUCKOBBIC
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OwWoJOrMM B (HOPMUPOBAHMH COBPEMECHHOW €CTECTBECHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun, cBsizaHHbIe ¢ OuWoNoTHEl. 3HAYCHHE OHWOJIOTHH B
MPAaKTUYECKON JIEATEIBHOCTH 4YeJOBEKa: MEIWIIMHE, CEJIbCKOM XO3SICTBE,

IIPOMBILIICHHOCTH, OXPaHe IIPUPOIbI

1.2

JKuBble cUCTEMBI KaK MpeaMeT u3ydeHus Ouosnoruu. CBONCTBA JKMBBIX CHUCTEM:
€JUHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTh, CIOXKHOCTb U
YHOPSIIOYEHHOCTh CTPYKTYPHI, OTKPBITOCT, caMoOpraHu3alus,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTh, U3BMEHYMBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3allMM >KMBBIX CHUCTEM: MOJIEKYJISPHBIN, KJIETOUYHbIA, TKAHEBBIH,
OpraHUu3MEHHbIH, MOIMYJISIUHOHHO-BUA0BOM, 3KOCHUCTEMHBIN
(OmoreoneHoTHueckuit), O6uocdepHsiid. I[Ipoueccsl, NPOUCXOAAIINE B KHUBBIX
cuctemax. OCHOBHBIE TPH3HAKH >KUBOTO. JKM3HB Kak (opma CyIecTBOBaHUS

MaTepuu

1.3

Mertoabl Ouonornyeckoi Hayku. HaOmronenue, u3MepeHHe, 3KCIEPUMEHT,
cucreMarusanvs, MertaaHanus. IloHarne o0 3aBUCMMOM M HE3aBHCHUMOM
nepemeHHon. [lmanupoBanue skcnepumenTa. [locraHoBKa M IIpoBEpKa TUITOTES.
HyneBas rumnore3a. [lonsitue BBIOOpKM u €€ IOCTOBEpHOCTh. Pa3zbpoc B
Ouosiorndyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH IOJIyYEHHBIX PE3YJIbTATOB.
[IpyunHBl HCKa)KEHUS PE3yNbTaTOB IKCHEpUMEHTa. [IoHsATHE CTaTHCTUYECKOIrO

TECTA

KneTka xak OMojioruyeckasi CicreMa

2.1

Knerka — cTpyKTypHO-()yHKIIMOHAJIbHAS €IMHULA XKHUBOro. McTopusi OTKpBITUS
kietku. Pabotel P. T'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
[Ineinen, P. Bupxos). OcHOBHBIE IIOJIOKEHUS COBPEMEHHOM KJIETOUHOM TEOPHUH.
Metozbl MOJIEKYJIIPHOM U KJIETOYHOH OMOJIOrMH: MUKPOCKONHUS, XpoMaTorpadus,
aeKkTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHunanbHoe

neHTpudyrupoBaHue, KyJIbTHBUPOBAHUE KIETOK

2.2

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMHUKpOdJeMeHThl. Boxa u

e€ poJib KaK pacTBOPUTEIS, peareHTa, y4acTHE B CTPYKTYPUPOBAaHUM KIIETKH,




TeIUIOperyasanud. MuHepaabHbIC BEIIECTBA KICTKH, UX OHOJOTHYECKas POJb.
Ponb KaTHOHOB U aHHOHOB B KJIETKE.

buonoruueckue mnonumepsl. benku. AMHUHOKHUCIOTHBIM COCTaB  OEJIKOB.
Crpykrypbl OenkoBoi Monekyibl. [lepBuuHas cTpykTypa Oenka, HeNTHIHAS
CBA3b. BropuuHas, TpeTHuHas, 4YETBEPTUYHAs CTPYKTyphl. JleHarypamusi.
CgoiictBa 6enkoB. Kimaccudukanus 6enkos. buonorndeckue GyHKIIMHA OEITKOB.
VYrneBoabl. MoHocaxapuipl, AMCAXapHJIbl, OJMrOCaXapuibl U TMOJIUCAXAPUJIBIL.
OO0mumit mnaH cTpoeHuss U (PU3MKO-XMMUYECKHME CBOWCTBA  YIJIEBOJOB.
buonorudeckue GyHKIIUN YTIIEBOIOB.

Jlummuaer. TuapodunbHo-THApOdOOHBIE cBolcTBa. Kiaccudukarus JTUIUIOB.
Tpurnuuepunsls, dochonunuasl, BOCKH, cTepouabl. buonormueckue GyHKUINUN
munuaoB. O0mIKe CBOMCTBa OMOIOTHYECKUX MEMOpPaH — TeKy4eCTh, CIIOCOOHOCTH
K CaMO3aMBbIKaHUIO, TOJTYIIPOHUIIAEMOCTb.

Hyxneunosbie xucnorel. JIHK u PHK. CrpoeHue HyKIEHMHOBBIX KHCIIOT.
Hyxneotuapl. [Tpuniun komminementapHoctu. [IpaBuno Yapradhda. Ctpykrypa
JIHK — nBoitHas crimpanb. MecTtonaxoxaeHue u ouonorndeckue pynkuun JJHK.
Buael PHK. @ynkuuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makposprudyeckue cBsizu B Moliekyie ATO.
buonornueckue pynkuuu ATD. BoccTraHOBIIGHHBIE IEPEHOCUNKH, UX (PYHKITUU B
kierke. CexkBenuponanue /JHK.

CrpykrypHast Ouwonorusi: OMOXMMHYECKHE U OHODU3UYECKHE HCCIIeIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYJI
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Tunsl  KJIETOK: dSyKapuoTHYeckas M Ipokapuoruyeckas. CTpyKTypHO-
(byHKIMOHATBHBIE 00pa30BaHNUs KICTKH.

CtpoeHue mpokapuoTHYECKON KieTKd. KieTouHas creHka OakTepuili W apxew.
OcoOeHHocTH CTpOeHUsi reTepoTpoPHON U aBTOTPOGHOM MPOKAPUOTHUECKHUX
KJIETOK. MeCTO U poJib MPOKApHOT B OMOIIEHO3aX.

Crpoenne W (QPyHKIMOHUPOBAHUE SyKapuoTHUecKoW kieTku. [lmazmarmyeckas
MeMOpaHa (rutazmanemma). CTpyKTypa Iuia3MaTuyeckoil MmemOpansl. TpaHcrnopt
BEIIECTB Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy: TMaccuBHBIM  (nuddysus,
obneruénnas nud¢y3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIN AKTHBHBIN
tpancnopt). llomynponunaemocts MeMOpanbl. PaGotra HaTpuii-KaaueBoro
Hacoca. DHAOLUTO3: MUHOLUTO3, (arouuTo3. Dk301uTo3. Kierounas creHka.
Crpykrypa v QyHKUIUHU KJIETOYHON CTEHKU pacTeHH, rpruOoB.

Huronnaszma. [urozons. Llutockener. JIBukeHue uuroruiazMbel. OpraHouWbl
kineTkd. OpHOMEeMOpaHHBIE OPraHOW[IBl KIETKU: OJHJIOIUIa3MaThdecKas CeTh
(BIIC), ammapat I'oabmKH, JTU30COMBI, UX CTpOCHUE M (QYHKIMU. B3auMoCBs3b
O0JIHOMEMOpaHHBIX OpPraHOMAOB KJIETKH. CTpOEHHE IpaHyJIIpHOIO PETUKYIyMa.
Cunte3 pactBOopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [nmaakwii
(arpaHyJspHBIA) SHIOIUIA3MATHYECKUN peTHKyIyM. CekperopHas (yHKIHS
annaparta [onbmku. TpaHcnopT BemiecTB B KieTke. Bakyoin pacTUTENbHBIX
kietok. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUIBI KJIETKH: MUTOXOHIPUH, TUTACTHU/IBI.

Crpoenre W (QyHKIMM MHTOXOHApUW W TacTuia. [lepBuUYHBIC, BTOPUYHBIE U
CIIOKHBIE  IUIACTUABl  (DOTOCHHTE3UPYIOIIUX  SYKapuoT.  XJIIOPOIIACTHI,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranouasl kietku CtpoeHue M (YHKIMHM HEMEMOpaHHBIX
OpraHousioB KJeTku. Pubocombl. MukpodunameHTsl. MplleyHble KIETKH.
Muxkpotpy6ouku. Kierounsrii nentp. CTpoeHHME M JIBWKEHHE JKTYTUKOB U
pecaruek. MUKpOTpYyOOUKH UTOIIIa3Mbl. L{eHTproIh.

Snpo. Obomnouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKHA, WX CTPOEHHE H
byHkuun. SnepHbiii OeNKOBBIM MaTpuKCe. [IpocTpaHCTBEHHOE pPacHOIOKEHUE
XpoMocoM B HHTep(hazHOM sijipe. benku XxpoMaTuHa — THCTOHBI.

Knerounsle BrmtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKapUOT

(pacTUTENBHOM, )KUBOTHOM, TPHOHOIN)
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AccuMmSIUs U JUCCUMUJIISIUA — JBE CTOPOHbI MeTabonu3ma. Tumbl oOMeHa
BELIECTB: aBTOTPOGHBIN U reTepoTpodHBIA. YyacTHe KHCIOopoJia B OOMEHHBIX
mporeccax. JHEpPreTuYeckoe oOecrnedyeHue KIeTku: mpepamenne ATD B
oOMeHHBIX Tpoleccax. DEepMEHTATUBHBIM XapakTep peaklUHil KJIETOYHOTO

Merabonu3ma. DEepMEeHTHI, WX CTPOEHUE, CBOMCTBA WU MEXaHU3M JCUCTBUSI.




Kodepmentsl. OTinuns (epMEHTOB OT HEOPraHUYECKHX KaTaau3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peaxknuii OT pa3IUYHbIX (PaKTOPOB.

[lepBruuHbIil cuHTE3 oOpraHMyeckux BemecTB B kieTke. dorocunres. Poib
XJIOPOIUTACTOB B mporecce ¢orocuHTe3a. CBeroBas W TEMHOBas (a3bl.
[IponykTuBHOCT (QoTocHHTE3a. BnusHue paznuyHbix (AaKTOpPOB Ha CKOPOCTH
dbotocunTe3a. 3HaueHue HoTocUHTE3A.

Xemocunre3. PazHooOpasue opraHu3MOB-XEMOCHHTETHUKOB: HUTPUPHULIHMPYIOIINE
OakTepuu, Kene300aKTepuu, CepoOAKTEpUH, BOAOPOIHBIC OAaKTepuU. 3HAUYCHUE
XEMOCHHTE3a.

Ana’pobuble opraHuzMbl. Buasl Oposkenus. [IpomykTel OposkeHus H UX
HCIIOJIb30BAHNUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OOJIe3HEH.

AspoOHbBIE OpraHU3Mbl. JTallbl HEPreTUYECKOro oOMeHa. [loaroToBUTENBHHBIN
stan. ['ukoan3 — 6ecKUCIOpPOAHOE paclIeTIeHUe TIIOKO3bI.

buonornueckoe OKHUCIEHME, WIM KIETOYHOE JbIXaHue. Posib MUTOXOHIpHM B
mporeccax OHMOJIOTrNYECKOT0 OKHCIICHHS. Huknnueckue peaKIvH.
OxucnurensHoe ¢ochopunuposanue. [IpenmymiecTBa a’podHOro mytu oOMeHa

BEILIECTB Iepes aHadPOOHBIM. Dh(HEKTUBHOCTh YHEPTETUYECKOTO0 0OMEHa

2.5

Peakuuu wmatpuyHoro cuHTe3a. [IpMHIMI KOMIUIEMEHTAapHOCTH B PEAKIUSIX
MaTPUYHOTO cuHTe3a. Peannsanus HacnencTBeHHON nHpopmarun. ['eneTnaeckuit
KoJI, ero coucrBa. Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpnHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIAPAIIEIbHOCTh, ACHMMETPUYHOCTb.
Tpancnsauus u e€ sranbl. Yuactue tpancnoptasix PHK B OmocuHTe3e Oenka.
VYcnosust OumocuHTe3a Oenka. KomumpoBanme amuHOKHCIOT. Pomb pubocom B
O6uocuHTe3e Oenka.

Opranu3zanys reHomMa y npoKapuoT U 3yKapHuoT. Perynsnus akTHUBHOCTU T'€HOB Y
npokapuot. ['unore3a onepona (P. XKako6, XK. Mano). Perynsamus oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIli roMeocTas.

Bupycsl — Hekierounsie (OpMBI KM3HM U oOinuratHsle mapasutsl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupycubie 3aboneBanus denoBeka, ®KUBOTHBIX, pacteHuid. CIINJ], COVID-19,

conuaJibHbIC U MECIUITUHCKUC HpO6J’IeMBI

2.6

Knerounslii 1nukn, ero mnepuoabl U perymsauua. Murepdasza u  MuTO3.
OcobeHHOCTH TIPOLECCOB, MpoTeKarmux B uHTEepdasze. IloaroroBka KieTku K
nenenuto. [lpecunrerndyeckuid  (MOCTMUTOTHYECKUHM), CHHTETHUYECKHUH U
MOCTCUHTETUYECKUH (MIPEeMUTOTUYECKUI) TEPHOABI HHTEP(DA3HI.

Marpuunbiii cunte3 JHK — pemnmmkaums. Ilpunuuner permukanuun  JHK:




KOMILUIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIM CHUHTE3, AaHTUNAPAUICIbHOCTb.
Mexanusm pernkanuu JJTHK. Xpomocomel. Ctpoenne xpomocoM. Ternomepsl u
TelIoMepa3a. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTHm. JIAIUTOMAHBIA W
ramionIHbl  Habopbl XpoMocoM. ['omonoruynsie Xpomocombl. [lomoBbie
XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTaguu MUTO3a U MPOUCXOSAIINE B HUX IMPOLIECCHI.
Tunsl mMuTo3a. Kapuokunes u uurokuHes. buonorumueckoe 3HaueHHEe MHTO3a.
Perynsius mutoTrdeckoro nukia kietku. [Iporpammupyemas kiaeToyHasi rudelpb
— aromnTo3.

CDYHKHI/IOHaJ'IBHaSI I'CHOMHKA

OpFaHI/ISM KakK 0MoJ0rudyeckas cucremMa

3.1

OAHOKJIETOUHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHbIE OpraHU3MBbI u
MHOTOTKaHEBbIE OPTraHU3MBI.

@opMbl pa3MHOKEHUSI OPraHU3MOB: Oecriojioe (BKJIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBAaHUE, CIOPYJIALHNA,
(bparmMeHTanys, KJIOHUPOBAHHE.

[TonoBoe pasmuoxenue. [lonoBeie kneTku, wim ramersl. Meno3. Ctaauun menosa.
[ToBenenue xpomocoM B Merose. Kpoccunroep. buonoruueckuii CMbICT Mero3a
Y IIOJIOBOTO ITporecca. Melo3 1 ero MeCTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.
IIpenzaponpiueBoe pasButue. ['ameroreHes y »XuBOTHBIX. II0yIOBBIE JKeie3bl.
OOpazoBanue M pa3BUTHE IOJIOBBIX KiIeTOK. CrepMaroreHe3 U OOreHes.
Crpoenne monoBbIX KiIeTOK. OIIONOTBOPEHHE U HAMOpPHUOHAIBHOE pPa3BUTHE
XKUBOTHBIX. CIOCOOBI OTUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.
WuauBuyanbHOE pa3BUTHE OpraHu3MoB (oHToreHes). Craguu >MOpHOreHe3a
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpobnaenue. Tunsr apodienus. OcobeHHOCTH
npoOeHus MIIEKONUTAIONIMX. 3apOobIlIeBble JMCTKU (racTpyisauus). 3akiaaka
OpPraHoB M TKaHEW W3 3apOJbIIIEBbIX JIMCTKOB. B3anMHOE BIHMSHUE 4YacTed
pasBuBaroLlerocs 3apojpiia (3MOpHOHaNbHAs MHIAYKLIMA). 3aKiajgka IulaHa
CTPOCHHUSI >KMBOTHOTO KaK pe3yJbTaT HepapXHYeCKUX B3aUMOJCHCTBUN TEHOB.
Bnusnue Ha »MOpHOHAIBHOE pa3BUTHE pPAa3IUYHBIX (PAKTOPOB OKpYKaAIOILICH
Cpelpbl.

Poct u pa3zButue xuBoTHbIX. [locTamMOproHanbHbIi nepuoa. [Ipsmoe u Henpsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OeCrno3BOHOYHBIX W TO3BOHOYHBIX
KUBOTHBIX. buoiiornueckoe 3Hau€HUE MPSAMOrO0 M HEMPSMOIO pa3BUTHUSA, HX
pacnpocTpaHeHue B npupoje. Tumbl pocra XKUBOTHbIX. DaKTOPHI pEryIsIIMU
pocTta JKMBOTHBIX M denoBeka. CTaauM NOCTAIMOPHUOHAIBHOTO pa3BUTHUSA Y
KUBOTHBIX U 4esioBeKa. [leprnoibl OHTOreHe3a YeIoBeKa.

Pasmuoxkenue wu pasButHe pacteHuid. ['amerodutr u crnopodur. Meiios B




KU3HEHHOM IUKJe pacreHuid. (OOpa3oBaHHMe CHOp B TMpoIecce Meio3a.
'amerorenes y pactenmif. OIUIOJOTBOPEHHE U Pa3BUTHE PACTUTEIBHBIX
Opranu3MoB. J[BOHHOE OIJIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. ObpazoBaHue u

Pa3sBUTHUEC CEMCHU. MexaHnu3MbI pEryaidauuu OHTOICHE3a y paCTeHI/Iﬁ M J)KUBOTHBIX

3.2

I/ICTOpI/IH CTaHOBJICHUA MW pPas3sBUTUA TI'CHETHKHM KaK HayKH. OCHOBHBIE
TCHETHYECKHE IIOHATHUS M CHUMBOJBL. [ OMOJIOTHYHBIC XpOMOCOMBI, AJIJICJIBbHBIC
I'CHBI, AJIBTCPHATUBHBLIC IPU3HAKH, I[OMI/IHaHTHBII\/JI u peuecanHHﬁ IMPU3HAK,
roMo3urora, rerepo3urora, 4YucTad JIMHUA, I‘I/I6pI/I[[BI, T'CHOTHUII, (I)CHOTI/IH.
OcHOBHEBIE MCTOABI I'CHCTUKU: FI/I6pI/II[OJ'IOl"I/I‘l€CKI/II\/'I, HHTOHOFquCKHﬁ,

MOJIEKYJIAPHO-TEHETUYECKUI

3.3

Monorubpuanoe ckpemuBanue. [lepBoiii 3axkoH MeHenst — 3aKoH eTMHO00pa3ust
ruOpusoB nepBoro mnokosieHus. IlpaBuno nomuHupoBaHus. BTopoill 3akoH
Menzenss — 3aKOH paculeIUIEHUs MpU3HAKOB. LlUTOJIOrMYECKHE OCHOBBI
MOHOTHOPHUIHOTO CKpeIIuBaHus. [ MmoTe3a 4ucTOThI raMeT.

AHanu3upyloiiee ckpenmBaHue. IIpomMexyTouHbld XapakTep Haciel0BaHus.
Pacuiennenue npu3HakoB Npy HEMTOJIHOM JOMUHUPOBAHUU.

JurubpunHoe ckpemyBanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHUCHUMOIO
HacjaelAOBaHUS  TNPU3HAKOB.  lluTosorMueckue  OCHOBBI  JTUTHOPHIHOTO
CKpEIIIMBaHUS.

CuennenHoe HacienoBanue mpusHakoB. Paborel T. Moprana. CuenneHHoe
HAaCJIeIOBAaHUE TE€HOB, HAPYILICHWE CHEIJICHUS MEXAY TIeHamMu. XpOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

'eneruka mosia. XpOMOCOMHBIM MEXaHU3M OINPEAEICHUsT MoJia. AYyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblid U TeTeporamMeTHbId moJ. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpOMOcCOM. HacnemoBaHue MNpHU3HAKOB, CIEIJICHHBIX C
IIOJIOM.

['enoTun kak uenoctHas cuctema. llneloTpornuss — MHOXKECTBEHHOE JICUCTBUE
refa. MHOXXECTBEHHBIM ajljIenu3M. B3auMojelcTBHE HEAUICILHBIX TI'€HOB.

Komnnemenrapuocts. Jnucrtas. [lonumepus

3.4

B3aumopeiictBre reHotuna u cpeabl npu GpopmupoBanuu peHotuna. M3MeHIMBOCTh
npu3HakoB. KauecTBEeHHbIE W KOJIMYECTBEHHbIC NMPU3HAKU. BHIbI M3MEHYMBOCTH:
HEHACJICICTBEHHAs! U HACJIEICTBEHHAS.

Momudukanmonnas ~ u3MeHunMBocTh.  Pomb  cpeapl B (hopMHpOBaHUM
Mo u(puKanoHHoN n3MenunBocT. Hopma peakuunu nmpu3Haka. BapuarmoHHbIH psig
u BapuanmoHHas kpuBas (B. HWoranncen). CBoiictBa MOIu(pUKAIIMOHHON
M3MEHYUBOCTH.

['enoTunuyeckast n3MeHYMBOCTh. CBOMCTBA T€HOTUIIMYECKOM U3MEHUYMBOCTH. BHIbI

TCHOTUIMYSCKON N3MEHUNBOCTH: KOM6I/IH3,TI/IBHaH, MYyTallMOHHAas.




KomOuHaTtiBHAasT W3MEHYMBOCTh. MeHo3 U TMOJNIOBOM TpOIecC — OCHOBA
KOMOWHATUBHON M3MEHYMBOCTU. Posib KOMOMHATUBHON M3MEHUYMBOCTH B CO3/IaHUU
TEHEeTHYECKOT0 Pa3HO00pa3ys B IpejiesiaXx OJHOro BUa.

MyrannoHHass ”3MEHUYMBOCTb. BUibl MyTaluii: reéHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHble | WHAYOHUPOBAHHBIC MYTallUHW. H;[epHHe 1 IUTOILUIa3MaTHYCCKUC
MyTtauuu. CoMaTU4ecKre v MojioBble MyTaluu. [IpuurHbl BOBHUKHOBEHUSI MyTallUil.
Mytarenbl M HMX BIUSHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAllMOHHOIO
nporiecca. 3aKOH FOMOJIOTHUECKHX PsIIOB B HacyeAcTBeHHON u3meHunBoctu (H.M.

BaBI/IJIOB). BHCHHepHaSI N3MCHYHBOCTDb U HACJICACTBCHHOCTb

3.5

Kapuotun wuenoBeka. MexayHaponHass mporpaMma HCCIEIOBaHUS TE€HOMaA
YyeloBeka. MeToapl  M3y4YeHHs TEeHETHKH  4YeJIOBeKa: TI'eHEaJOTHYCeCKUH,
OIU3HELIOBLIH, HIUTOT€HETHYECKHUH, MONYJIIIIMOHHO-CTATUCTUYCCKUH,
MOJICKYJISIPHO-TEHETHUCCKH . CoBpeMeHHOe onpeneeHue FeHOTHIIA:
MMOJITHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIMPOBAHUE, B TOM YHUCJE C IMOMOIIbIO
[111P-anamm3a. HacimencrBenHele  3a0ojcBaHMS  4ejdoBeKa. ICHHBIE U
XPOMOCOMHBIC 0one3Hu YyeJIoBeKa. Bonesnu c HAacJIEACTBEHHOM
MPEAPACIIONOKEHHOCThIO. 3HAUYCHUE MEIUITMHCKON TeHETUKH B MPEAOTBPAIICHUN

1 JICUEHUH T'€HETHYECKHUX 3a001eBannii yeaoBeka. CTBOJIOBBIC KICTKH

3.6

JlomecTukanus U ceiaekuus. 3apoxkKACHUE CEJICKIMU U JoMecTukamu. Yuenue H.M.
BaBuioBa o 1eHTpax NPOUCXOKIAEHUS U MHOI00Opasusi KyJbTYpPHBIX pPacTEHUM.
Ponb cenexuum B co3taHUM COPTOB pacTEHUI U MOPoA *KUBOTHBIX. Copt, mopoja,
TaMM. 3aKOH T'OMOJIOTMYECKMX PSJIOB B HACIEACTBEHHOM n3MeHuuBocth H.U.
BaguioBa, ero 3HaueHue Juist CENEKIUOHHON paboTBhI.

Metoapl  cenekUMOHHOM paboThl. McKyccTBEHHBIH OTOOp: MAacCoBBIE U
WHIUBUyaJIbHBIN. Ortankel KOMOHMHAIIMOHHON CEJIEKIIVH. HUcneiTanue
npousBoauTeNied 1Mo MmOoToMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OLIEHKH
(dbeHoTHIa TOTOMCTBA M OTOOP 10 'eHOTHITY C omotkko aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CeJICKIIMOHHON paboThl. PaguanonHenii u
XUMHYECKUM MyTareHe3 Kak HWCTOYHUK MyTalud Yy KyJIbTypHBIX (GopM
opranu3moB. Mcronb3oBaHHE T'€HOMHOTO PENAKTUPOBAHUS M METOJOB
pexomOuHaHTHBIX JIHK 17151 mosrydeHust UCXOAHOTO MaTepualia sl CEJICKIIHH.
[Tonyuenne nomumuionnoB. BHyTpuBMmoBas rubpuamzaiys. bimskopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAuHT. HepoJcTBeHHOE CKpellBaHUe, WM ayTOPWAWHI.
I'ereposuc u ero npuunnbl. Mcnons3oBanue rerepo3uca B cenekumu. OtaanéHHas
rubpummzanyst. [Ipeononenue Oecruionuss MEXBHIOBBIX THOpHUAOB. JlocTmkeHus

CEJICKLIMY PACTCHUI W KUBOTHBIX

3.7

O6’B€KTBI, HCITI0JIb3YCMBIC B 6I/IOT6XHOHOFI/II/I, — KJICTOYHBIC U TKAHCBBIC KYJIBTYPHI,

MUKpPOOPTaHU3MbI, HMX  XapaKTepUCTUKA. TpaguloHHass OMOTEXHOJOIHMSL:




xneOornevyeHne,  MOJyYeHHE  KUCIOMOJOYHBIX  TPOAYKTOB,  BUHOZEIHE.
Muxkpobuonoruyeckuii cuHTe3. OOBEKTH MHKPOOHMOIOTHYECKUX TEXHOJIOTHIA.
[IpousBoacTBO  Oenka,  aMHUHOKHCIOT M BHUTaMHHOB.  VICKycCTBEHHOE
OILJIOJOTBOPEHHE. PEKOHCTPYKLUS SHMIEKIETOK W KIOHUPOBAaHHE >KUBOTHBIX.
Meron TpaHCIUIaHTALUHU SAEP KIETOK.

XpoMOCOMHass M TeHHas UHXeHepus. VICKycCTBeHHbI CHHTE3 Te€Ha U
KoHCTpyHpoBanue pekoMOuHaHTHBIX JIHK. JlocTwykeHuss W TEpCHEKTHUBBI
XpOMOCOMHOW ¥ TeHHOW WH)XEeHepuH. MeaulnuHcKiue OMOTEeXHOJIOTHH.

Hcmonbp30BaHHE CTBOJIOBBIX KJIETOK

Cucrema u MHOrooOpasue OpraHn4ecKoro Mupa

4.1

buonoruueckoe  pazHooOpaszue  opranusmoB.  CoBpeMeHHas  cHCTEMa
opraHudeckoro wmwpa. llpuHmmnel kinaccupukanuu opraHu3mMoB. OCHOBHBIC
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

Oco0OeHHOCTH CTPOCHUS M KHUZHEACSITEIbHOCTH OJHOKIETOUHBIX OPraHHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHBIE T'PUOBI, OJHOKJIECTOYHBIE BOJOPOCIH, APYyrUe
npotuctsl. KonoHuanbHble opranu3msl. J{BI)KEHNE OJTHOKIETOYHBIX OPraHU3MOB:
amMEOouaHOe, KIYyTHKOBOE, PECHUYHOE. 3alliuTa y OJHOKJIETOYHBIX OPraHU3MOB.

Pa3I[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPIraHU3MOB. Takcucer

4.2

MHoroxkJieTouHbIe pacTeHHs. B3auMOCBs3b YacTeld MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOIO opranu3Ma. OpraHusm
Kak eaMHoe wenoe. TkaHu pacteHuid. TuUIbl PacTUTENIbHBIX TKAHEH:
oOpa3oBarenpHasi, TOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHHUYECKasl.

OcoGenHocTy CTpoeHUs, PYHKIMIA U pacIlOIOKEHUs TKAaHEH B OpraHax pacTeHui

4.3

BereraruBHble U reHEpaTUBHBIE OpPraHbl pacTeHU. OYHKIUHA OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BU>keHHE MHOTOKJIETOYHBIX PACTCHUN: TPOIIU3MBI U
Hactuu. IlornonieHne BOXABI, YIVIEKMCIIOrO ra3a W MUHEPAIBHBIX BEILECTB
pacrenusimu. Jlpixanue pacreHuil. Auddysus ra3oB uepe3 MOBEPXHOCTh KIETKU.
TpancnopTHele cucTeMbl pacTeHuil. Bolaenenue y pacrenuil. 3amura Yy
MHOTOKJIETOUHBbIX pacTeHnil. Kyrtukyna. CpeacTtBa MacCMBHOW M XUMHYECKOU
3amuThl. OUTOHIUABL.

PasgpaxxuMocTe M peryisnus y OpraHu3sMoB. PasznpaxumocTs M peryisanus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PoctoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOYHbIE  JKMBOTHBIC. B3amMOCBA3bL  YacTeif  MHOTOKJICTOYHOTO
opranu3Ma. TKaHU, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOIO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocra3. TkaHu )KMBOTHBIX U 4eloBeKa. THUIIbI
JKMUBOTHBIX TKaHEH: SIUTENHaTIbHAsA, COCIUHUTEIbHAS, MBbIIICYHAs, HEpBHAas.
OcobenHoctu cTpoeHUs, (YHKIMIA W PACHOJIOKCHHUS TKAaHEW B OpraHax

JKHUBOTHBIX U YCJIIOBCKa




4.6

Oprasbl U CUCTEMBbI OPTraHOB KUBOTHBIX. DYHKIIMK OPraHOB U CUCTEM OPraHOB.
Omnopa Ttenma opranu3moB. CKeneTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblii U BHYTpeHHUU ckeneT. CTPOCHUE W TUIBI COCTUHEHUS
KOCTEil.

JIBH>KEHME MHOTOKJIETOYHBIX JKUBOTHBIX. IluTanume >kuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JIpixaHue »uBOTHbIX. KoxkHoe nbixanue. XKabepHoe u
JIEroYyHOE JIbIXaHUeE.

JIpIXaHWe ITO3BOHOYHBIX >XMBOTHBIX. OJBOJIOLHMOHHOE YCJIOKHEHHE CTPOCHUS
NErKUX MO3BOHOYHBIX XKMBOTHBIX. JlpIxaTenbHas cucTema uejgoBeka. MexaHusm
BEHTWIALIMM JIETKUX Yy NTHL W MIJIEKONUTAKOWMX. TpaHCIOPT BEIIECTB Yy
opranu3moB. TpaHcHopT BewECTB Yy JKUBOTHbIX. KpoBeHOCHas cucremMa u eé
opranbl.  KpoBeHOcHass ~ cucremMa  TO3BOHOYHBIX  JKMBOTHbIX.  Kpyru
KpOBOOOpAIIeHHs. JBONIOIMOHHBIC  YCIOKHEHUS CTPOCHUS KPOBEHOCHOM
CUCTEMBbI MO3BOHOYHBIX >XMBOTHBIX. Bwienenue y opranu3moB. Boinenenue y
#KUBOTHBIX. COoKpaTturenbHble Bakyosn. Opransl BeleneHus. CBA3b OJOCTH Tea
C KPOBEHOCHOM W BBIICIUTEIIBHON cucTeMaMu. BrplnelieHHMe y MO3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [lokpoBEI U HX
MIPOU3BOIHBIE.

PazgpaxxumocTs U perynsnus y opranu3smMoB. PazapaxumMocTs y OAHOKIETOYHBIX
opranu3moB. Takcucel. Pa3znpaxuMocTb U PEryisiius y MHOTOKJIETOYHBIX
pacteHuil. PoCcTOBBIE BEIIECTBA U MX 3HAYCHHUE.

HepBHas cucrema u pediaekTopHas peryisius y MHOTOKJICTOYHBIX JKUBOTHBIX.
HepBHas cuctema u e€ otesnsl. DBOIOLUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI Y KUBOTHBIX.

PazpaGotka anroputMoB M mporpamm s 3(GGEKTUBHOH (YHKIHOHATIHHOMN
aHHOTAIUU TE€HOMOB, TPaAHCKPUIITOMOB, IIPOTEOMOB, MeTaboI0MOB

MHUKPOOPraHu3mMoB, paCTeHHﬁ, JKHBOTHBIX U YCJIIOBCKA

OpFaHI/I3M YCJIOBEKA U €TI0 3J0POBLEE

5.1

Opransl ¥ cuCTEMBI OPraHOB 4YenoBeKka. OTAesbl TOJOBHOTO MO3Tra II03BOHOYHBIX
KUBOTHBIX. Peduiekc u peduiekropHas nyra. be3ycinoBHbIE U yCIOBHBIE
peduexcel. 'ymopanbHast perynsiiuusi ¥ SHAOKPHHHAs CHCTEMa >KUBOTHBIX H
yesoBeka. JKenes3sl SHAOKPUHHONW CUCTEMBI U UX TOPMOHBI. J[eHCTBHE TOPMOHOB.
B3auMocBsi3p HEpBHOH M SHAOKpPUHHOW cucteM. [‘umnoramamo-runodusapHas

cucrema. Pednekc u pednexropras ayra. besycioBHbie U yCIOBHbBIE pedIEKChI

5.2

3ammTa opranu3ma oT OosiesHed. MiMmyHHas cuctema denoBeka. KietouHsnd u
TYMOpaJIbHBIA MMMYHHUTET. BpoXAEHHBIN, NpuOOpEeTEHHBIN crenuuuecKuit
UMMyHUTET. Teopuss  KJIOHalmbHO-ceNeKTUBHOTO ummyHutera (I1.Dpnux,

®.M.beprer, C.Toneraa). BocnamuTenbHble OTBETHl OpraHu3MoB. Poib
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Kposenocnas cucrema u e€ opransl. Cepaile, KPOBEHOCHBIE COCYAbl U KPOBb.

Kpyru xpoBoobparienus. Pabora cepna u e€ perynsmnus

5.4

Jpixanue yenoseka. [ud¢ys3us razoB uepe3 MoBEpXHOCTh KIETKU. [[pixaTenbHas
cucTteMa 4elioBeka. JlpIxaTteilbHass TMOBEPXHOCThb. Perynsiiusi  JAbIXaHUS.

JIpIxareabHbIe 00BEMBI

5.5

HI/IH_[eBapI/ITeJILHaSI CHUCTCMaA YCJIOBCKA. OTI[GJIBI IMUIICBAPUTCIBHOI'O TpPaKTa.
HI/IH_IeBapI/ITeJ'IBHHG JKCJIC3BbI. BHYTpI/IHOJ'IOCTHOG n BHYTPUKIICTOYHOC

IMUIICBAPCHUE

5.6

[TokpoBel M ux mnpousBojHble. Opranbsl BblaeneHus. I[louku. CrtpoeHue u
¢byHnkunonupoBanue Hegpona. OUIBTpAIUs, CEKpEHst 1 0OpaTHOE BCACHIBAaHHE

KaK MEXaHU3MbI paboThI OpraHoB BeieneHus. OOpa3oBaHue MOYH Y YeJIOBEKa

5.7

,HBI/I)KGHI/IG YyeJIoOBeKa: MbIieyHas cucreMa. CkeleTHBIS MBIIINOBI U HUX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHUST KOCTEN

Teopus 3Bontonuu. PasBuTtue xnu3Hu Ha 3emie

6.1

OpomononHass  teopuss Y.  Jlapuna. [lpeanochliku — BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedareabHocTs Y. JlapBuHa.

JBmkymue cuiibl 3Bojatouud BUIoB 1o Y. JlapBuHy (BbICOKAasi MHTEHCHUBHOCTH
pasMHOXKEHHs OpraHM3MOB, HAcJEICTBEHHas W3MEHUYMBOCTh, Oopbba 3a
CYIIECTBOBAHUE, €CTECTBEHHBIM U HCKYCCTBEHHBIH 0TOOP).

Odopmnenne cunternyeckoid teopun 3Bosounu (CTDI). Helttpanbnas Teopus
sBomonMd. COBpEeMEHHasl 3BOJIIOIIMOHHAST OMOJOTHs. 3HAYEHHE SBOJIOLMOHHON

Teopuu B GOPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

[Tonmynsimust Kak aJeMeHTapHas eauHULa 3BOMIOIUH. COBPEMEHHBIE METObI
OLICHKH T€HETUYECKOTO0 pa3zHoOoOpa3usi U CTPYKTyphl momyssiuil. M3meHenue
reHooHAa MOMYJSIIUN KaK »JIEMEHTAapHOE 5SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus J[x. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (AKTOPHl  (ABMIKYIIHE CHJIBI) O3BOJIONUU. MyTallMOHHBIN
nporecc. KomOunatmBHass u3MeHUMBOCTh. [Jlpeiid TEHOB — clydaifHbIe
HEHANpaBJIEHHbIE M3MEHEHUs 4YacToT ajuienedl B momymsnusax. Oddekr
OCHOBATEIIA. Murpanumu. N3omsanus ITOIYJISLIAMN: reorpaguyueckas
(mpocTpaHCcTBEHHAas ), OMoJIoTHUecKasi (pernpoayKTHBHAs).

EcrecTtBennblii  oTOOp — HampaBisitouuid  (akTtop  dBomonuud.  Dopwmbl
€CTeCTBEHHOTO OTOOpa: JBWKYIIMH, CTaOMIU3UPYIOIIMN, pa3pbIBAIOLIHA
(zm3pyntuBHbii). [TonoBoit oT6Op.

[TpucnocoOAeHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHKPO3BOJIOLHUU.

Bo3nukHoBeHue — mpucnocoOieHuit y  opraHusmoB.  Apomopdo3bl U




uanoanantauuu. [IpuMepsl npucrnocobieHnit y opranu3aMoB. OTHOCUTEIBHOCTD
MPUCIIOCOOJICHHOCTH OPraHU3MOB.

Bun, ero kpurtepuum u cTpykrypa. BupooOpa3zoBanume Kak pe3ynbTar
MUKpO3BOJIOLUUU. M3omsauus — kiroueBoi ¢akrtop BupooOpazoBanus. [lytu u
CHIOCOOBI BUJ1000pa30BaHMUS: aJIONaTPUUYECKOE (reorpaduueckoe),
cUMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (TOJMILIONIU3ALINS,
rubpuanzans). JJuTenbHOCTh 3BOIIOIMOHHBIX MTPOLIECCOB.

Mexanuzmbl opMUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usi.

Ponp sBoMOLIMOHHONM OMONOTHH B pa3padOTKe HAayYHBIX METOJO0B COXPAaHEHUS
O6uopaszHooOpasusi. MUKpPO3BOJIOLKS U KOIBOJIOLMS MApAa3UTOB U UX XO35EB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI 0OPHOBI

Cc HeH

6.3

Meroasl M3ydeHHs MakpodBodronuu. llameoHTonmormueckne MeETOIbl HW3yYCHHUS
sBomtorun. Ilepexoanbie HopMbI U PUIOTEHETUYECKHUE PSAIBI OPTaHU3MOB.
buoreorpadudeckune Meroapl nuzydeHus sBononuu. CpaBHeHue (Gpruopsl U (ayHbI
MaTepruKOB U OCTPOBOB. buoreorpaduueckue odbmactu 3emuu. Buap-sHaemuku un
PETHKTBL

DOMOpHOJIOTHUECKHE W  CPABHHUTEIBHO-MOP(OIOTUUECKAE METOJbl H3yYCHHS
HBOJIOIMK. [ eHeTHYecKHe MEXaHW3MbI JBOJIIONHMK OHTOTE€HE3a U IOSBICHUS
HBOJIIOLIMOHHBIX ~ HOBHIECTB. [ 'OMOJNOTMYHBIE ¥  AHAJIOTHYHBIE  OpPTaHBL
PynumenTapable  opraHsl M aTaBU3MbBL.  MOJIEKYJISPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYECKHE  METOAbl  HM3YYCHHS  IBOIIOLUH.
I'omonoruunsie rersl. COBpeMEHHBIE METOJbI MOCTPOCHUS (PHIOTEHETUYECKUX
JIePEBbHEB.

XpOMOCOMHBIE MyTalll! U 3BOJIIOLIUS] TEHOMOB.

OOmue 3akoHOMEpHOCTH (MpaBWiIa) 3BOJONUUA. HeoOpaTUMOCTH HBOIIOIHH.

AnanrtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOIIUU

6.4

Hayunple THMOTE3bl TNPOUCXOXKIEHUS JKM3HM Ha 3emse. AOuoreHes u
naHcnepmus. JloHay4dHbIe MPEACTaBICHUS O 3apOK/ICHUU KU3HU (KpEalnOHHU3M).
['unoTe3a MOCTOSIHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONMPOBEPIKEHUE OIbITAMU
®. Penu, JI. Cnammanmanu, JI. Ilactepa. IlpoucxoxaeHue Ku3HH U
acTpOOHOIIOTHSL.

OcHoBHbIE 3Talnbl HEOpraHM4eckod 3Bosrouuu. [lnmanerapHas (Teosoruyeckas)
SBOJIIOLIMS. XUMHUYecKash JBOJIOUUA. AOHOTeHHBI CHHTE3 OpPraHuYecKux
BemecTB u3 Heopranmueckux. Omeir C. Mumiepa u I'. lOpu. OGpa3zoBanme
nosnMepoB U3 MoHoMepoB. KoauepsatHas runorte3a A.M. Onapuna, rumnoresa
nepBuuHoro OynboHa Jx. XonmeilHa, reHeTwdeckas rumorteza . Mémnepa.

Pu6osumer (T. Yek) um runoresa «vupa PHK» V. I'mnbepra. dopmupoBanue




MeMOpaH U BO3SHUKHOBEHHUE MPOTOKIIETKH.

Ucropusa 3emnu u meronsl €€ u3ydeHus. Vckomaemble OpraHM4ECKHE OCTaTKH.
I'eoxpononorust u e€ meronsl. OTHOCUTENbHAS M a0COJIIOTHAS T'€OXPOHOJIOTHS.
['eoxpoHosornyeckas mKaia: 30Hbl, 3pbl, IEPUOJIBL, STTOXH.

Hauanbnabie 3Tanel oprannyeckoin 3Bosrouuu. [losBiaeHHEe U 3BOJIIOLHUS MEPBBIX
KJIETOK. OBONIONMS MeTabonu3Ma. BO3HHKHOBEHHE TEpPBBIX HSKOCUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIIEHKN KaK aHAJIOT IIEPBBIX Ha 3emiie COOOIECTB.
CrpomaTonutsl. [IpokapruoThl U 3yKapuOTBHI.

IIpoucxoxaenue sykapuoT (cHUMOMOreHe3). OBOJIOLHMOHHOE ITPOUCXOXKACHUE
BUpPYyCOB. lIponcxoxieHne MHOIOKJIETOYHBIX OpraHu3MoB. BoO3HHMKHOBeHHE
OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Talbl SBONIONUHU BBICIIHX pacTeHUH. OCHOBHBIE apoMOp(O3bI
pactenuid. Bbixox pacrenuii Ha cyumry. [losBiieHHe CIIOPOBBIX PpAacTEHHUM H
3aBoeBaHne uMH cymu. CemenHble pacteHus. [IpoucxoxiaeHue IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tambl 3BOJIONUU JKUBOTHOrO Mupa. OCHOBHBIE apoMopdo3bl
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. [lepBeie Xxop/10BbIe KUBOTHBIE. KU3Hb B BOJE. DBOJIIOIUS TO3BOHOYHBIX.
[TpoucxoxaeHne ampuoOuit 1 pentwinii. [IporcxoxaeHNE MIICKOMMUTAOIINX U
ntun. [IpuHnun kmodyeBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMH U
[MO3BOHOYHBIMH >KUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3emiie 10 3paM U MEepUOJiaM: apxei, IPOTEPO30id, Maeo30M,
Me3030H, KaiHOo30i. OOImas xapakTepuCTHKa KiIuMaTa M TIeOJOTHYECKUX
nporeccoB. [losiBieHne U paciBeT XapaKTePHbIX OPraHU3MOB. YTiIe00pa3oBaHuE:
€ro yCIIOBHSI U BIMSHUE HA Ta30BbIi COCTAaB aTMOC(EPHI.

MaccoBble BBIMUpaHUS — HKOJOTMYECKHME KpHU3UChl mnpouuioro. [IpuumHel u
CJIEJICTBHSI MacCOBBbIX BbIMUpaHU. COBPEMEHHBIH SKOJOTMYECKHI KpPHU3HC, €ro

0CO0EHHOCTH




6.5

Pasnenst m 3agaunm anTponosoruu. Meronpl aHTpononoru. CTaHOBIEHHE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH uenoBeka. COBpeMEHHbIE HayUHbIE TEOPUU.
CxoacTBO 4yenmoBeKa C KUBOTHBIMU. CHCTEMaTHYECKOE ITOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  4YEJIOBEKA C  KUBOTHBIMH:  CPaBHMTENIBHO-
Mopdonorugeckue, AMOPHUOJIOTHYECKHE, (bU3UO0IIOT0-OMOXUMUYECKHE,
noBegeH4Yeckrue. OTInYus 4eJIoBeKa OT )KUBOTHBIX. [IpsIMOX0XkKIeHNE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE FOJIOBHOIO MO3ra U BTOPOM CUTHAJILHON
CUCTEMBI.

JBmwxyue cuibl ((hakTopel) aHTPONOreHe3a: OHOJIOTWYECKHEe, COIUATbHBIC.
CooTHolieHre OMOJIOTMYECKHUX M COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaUU aHTPOINOreHe3a. ABCTPAIIONUTEKH — IBYHOTHE IIPEAKHU JIFOJIEH.
UenoBek  ymenblil, TepBble  M3TOTOBJEHUS  opyauid  Tpyna. UYenosek
MPSMOXOJSAIINI M TEpBBIA BBIXOA Ioned 3a mpexensl Adpuxu. Yenosek
reiaensoeprckuii — OOl MpeIoK HeaHAEPTATbCKOTO YeloBeKa M YeJoBeKa
pazyMHoro. YenoBek HeaHAEPTAIbCKUI KaK BUJ JIIOAEH XOJOIHOIO KIMMATA.
UenoBek pa3yMHbIA COBPEMEHHOIO THIIA, JICHUCOBCKUN 4YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 3a peaenamMu AQpukH.

DOBONIOIMS COBPEMEHHOI'O uesloBeKa. EcCTecTBEHHbI OTOOpP B HOMYJALMSIX
yenoBeka. MyTalMOHHBIN Mpouecc U nomuMop@usM. [lomynsiuoHHbIE BOJHBI,
npetid reHoB, Murpanus U «3PQPEKT OCHOBATENS» B MOMYJISAIUIX COBPEMEHHOTO
4eJI0BeKa.

Yenoseueckue pacel. Ilonsatne o pace. bombmume pacel:  €BponeouiHas
(eBpaswmiickasi), aBCTpaJlo-HETpoMJHAs  (S9KBaTOpHAJIbHAs),  MOHIOJIOMJIHAS
(asmaTcko-aMepuKaHCKasd). Bpemss M myTu pacceieHMsl 4YeloBeKa IO IIJIaHETe.
EnunctBo  yenmoBeueckux pac. HayuHas  HeCOCTOATENBHOCTh — pacu3Mma.
[IpucnocoOneHHOCTh YeNOBEeKa K pa3HbIM YCIOBHUSIM OKPYXKAIOLIEH Cpelbl.
Bnusinue reorpadguueckoid cpensl U apeiida reHoB Ha MOpPGONOTHIO U

(U3MOTOTHIO YelIOBEeKa

DKOCHCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxonorun. CBsI3b 9KOJIOTUU C IPYTUMH HaAyKaMU.
Metoner skosnoruu. lloneBeie HaOMIOMEHUS. ODKCHEPUMEHTHI B DKOJIOTHH:
NpUPOAHbIE U JabopaTopHble. MoOJEIUpPOBaHUE B JKOJOTUU. MOHUTOPUHT

OKPYKAIOIIEH Cpeibl: TOKATbHBIN, pErMOHAJIHBIN U TJI00aTbHBIN

7.2

Okonorndyeckue (akTopsl M 3aKOHOMEpHOCTH HX JeiictBusa. Kiaccuduxarms
9KOJIOTUYECKUX (PAKTOpOB: albuoTHyeckue, OMOTHYECKHE, aAHTPOIOIE€HHBIE.
OOmue 3aKOHOMEPHOCTH JEHCTBHSI 9Kojorudeckux (akropos. IIpasuio
munumyma (K. npenrens, FO. JIuOux). TonepaHTHOCTb. DBpUOMOHTHBIE M

CTE€HOOMOHTHBIE OpraHu3MBbI.




Abuornueckue (akropel. CBeT Kak sKosoruueckuit (axrop. [eiicTBue pazHbIx
YYaCTKOB COJIHEYHOI'O CIEKTpa Ha OpraHu3Mbl. OKOJOIMYECKHE TPYIIIbI
pacTeHUl M JKMBOTHBIX 110 OTHOLIEHHIO K cBeTy. CurHambHas pojib CBETa.
DoTONEPUOAU3M.

Temmepatrypa kak »Kojoruueckuii ¢axrtop. JlelicTBHe TemmepaTypsl Ha
opranusmsl. [lolikunoTepMHble 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OpPraHU3MBbI.

Brnaxunocte kak 9kojormdeckuii  (akrop. IlpucmocoOiieHus pacTeHud K
NoJ/IepKaHuio BoaHoro OanmaHca. Kiaccudukanus pacTeHUil MO OTHOLICHUIO K
BoJie. [Ipucnocobnenns )KuBOTHBIX K M3MEHEHHUIO BOJHOI'O PEKUMA.

Cpenpl oOuTaHMsI OPraHM3MOB: BOJHAs, HA3€MHO-BO3/YyIIHAs, I10YBEHHAs,
riyOMHHas  TMOANOYBEHHAs, BHYTPUOpPraHW3MEHHas. DOU3MKO-XMMHUYECKUE
0CcOOEHHOCTH cpex OOMTaHus OpraHu3MoB. llpucrmocoOneHusi OpraHu3MoB K
KU3HU B Pa3HbIX CpE/ax.

buonornyeckue purmel. BHemnue u BHyTpeHHue putMbl. CyTOUHBIE U TOAUYHBIE
putMmbl. [IprcrocoOIeHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHHUSIM YCIOBUI
KHU3HU.

Kuznennsie popmbr opranu3moB. [lonsTre o xu3HeHHON (hopme. KuzHeHHBIE
GbopMBl pacTeHMii: JepeBbsl, KyCTapHUKH, KyCTapHUUYKH, MHOTOJIETHHE TpPAaBbI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI,
a3poOroHTBI. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotuueckue Qaxtopbl. Buabl OMOTHMUECKMX B3aMMOJAEHCTBHM: KOHKYpPEHLUS,
XMIIHUYECTBO, cUMOKO03 U ero (opmel. Ilapazutusm, koomepauus, MyTyaausMm,
KOMMEHCAJIU3M (KBapTHUPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMonieicTBus  (Tommueckue, (Qopuueckue, dabpuueckue). 3HaUECHHUE
OMOTMYECKMX B3aUMOJEHCTBMM [UId CYyLIECTBOBAHUS OPraHU3MOB B cCpefe

o0uTaHHA. HpI/IHI_[I/Il'I KOHKYPCHTHOI'O HCKJIFOYCHUA




7.3

DKOJIOTHYECKHE XApaKTEPUCTUKHU mNomyisiiuu. I[Tomynsiuus kak Oumosiorndeckas
cucrema. Poilb HEOTHOPOIHOCTH Cpelibl, GU3NUIECKUX OaphEepOB U OCOOEHHOCTEH
Ouosioruu BUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYphI MOMYJIALUI.
OcCHOBHBIE TIOKA3aTEJIM MOIYJSALMH: YUCIECHHOCTb, IUIOTHOCTH, BO3pAacTHas M
IIOJIOBAsl  CTPYKTypa, PpOXKAAEMOCTb, IIPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLysl.

OKkosorudeckass CTpykrypa mnomyiasinud. OILeHKa YHCICHHOCTH IIOIYJIALHH.
JluHamMMKa TONYJALIMHA U €€ peryisauus. bHoTHYecKkuil MoTeHUual MOy,
MopenupoBanue AMHAMUKM — nonyiasuud. KpuBble  pocTa  4HMCIEHHOCTH
nonyisinuu. Kpuble BbDKMBaHMSA. Perymisanus 4nCICHHOCTH IMONYJISLUH: pOJIb
(GakToOpoB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTMYECKHE
cTpareruu BunoB (1- u K-ctparerun).

ITonsTre 06 3xo0rMuecKoi Hullle Buja. Mectooouranue. MHOromMmepHasi MOJIEIb
skonornyeckod Humu Jx.M. XarumHcona. Pa3mepbl 3KOJOTMYECKOM HMIIH.
[ToreHunanpHas ¥ pealn30BaHHAS HULIU.

Bun xak cucrema nomynsuuid. Apeanbl BUJIOB. Buibl M HMX KU3HEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTH  TIOBEJIEHUS U  MUIpaluil  KUBOTHBIX.

buonornueckue nHBa3UN JYKCPOAHBIX BUI0B

7.4

CooOmectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBsizu Mexay
opranu3MamMu B OuoleHoze. DkocucreMa Kak OTKpbiTas cuctema (A.JDx.
Tencnu). @yHKUMOHAIBbHBIE OJIOKM OPraHW3MOB B SKOCUCTEME: MPOIYLEHTHI,
KOHCYMEHTHI, peayleHTbl. Tpoduueckue ypoBuHu. Tpoduueckue nenu u ceru.
Abunornueckue 610k dKkocucteM. [1ouBbl M Wibl B 3KocucTeMax. KpyroBopoT
BEILECTB U IMOTOK YHEPTUU B SKOCUCTEME.

OcHoOBHBIE IOKA3aTeNM IKOCHCTEMBbI. buomacca u mpoayKuus. DKOJIOTMUYECKUE
MUPaMUIbI YUCel, OMOMACCHI 1 SHEPTHH.

HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOLIECTB — CyKLeccuH. [lepBuuHble U
BTOPUYHBIE CYKIECCMM W WX MPUYUHBL. AHTPOIIOT€HHbIE BO3JCHCTBUS Ha
cykueccun. KinnmakcHoe cooduiectso. buopaznoodpasue u MoiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTONYHMBOCTH COOOIIECTB.

[Ipuponnble 3KocHCTEMBI. AHTPONOIE€HHBIE HSKOCUCTEMBI. ATrpO3KOCUCTEMA.
ArpoueHos. Paznuunst Mex1y aHTpOIIOT€HHBIMU U TPUPOIHBIMU SKOCUCTEMAMU.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢iopa u
¢dayna. CuHaHTpOMU3aIKs TOPOJACKON (ayHbL. bronornueckoe u X03sIiICTBEHHOE
3HAYEHUE arpo’KOCHCTEM U ypOO3IKOCHCTEM. 3aKOHOMEPHOCTU (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJIEHCTBUI OPIraHU3MOB B 3KOCUCTEMAX.

[Tepenoc 3HEPrUM U BELIECTB MEXKIAY CMEKHBIMH IKOCUCTEMAMHU. Y CTOMYMBOCTD

OpraHnu3mMoB, HOHy.H}IL[I/If/'I U OKOCUCTEM B YCIOBHUAX CCTCCTBCHHBIX U




AHTPOINOT€HHBIX BO3ICUCTBUN

7.5

buochepa — oOmennanerapHas o00o1049ka 3eMiu, TJE CYIICCTBYET WIH
cylmiecTBoBasia H3Hb. YueHue B.M. Bepnaackoro o Omocdepe. ObGnactu
ouocdepsl u e€ cocraB. )KuBoe BemecTBo Onochepsl 1 ero PyHKITUH.
3aKkOHOMEPHOCTH cyliecTBoBaHus Ouocdepsl. OcobeHHOcTH Ouochepsl Kak
robanpHOM  dKOCUCTeMBbl.  J[MHamMuveckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemiecTB M OHOr€OXMMHYECKHE IMKJIBI (yriepoja, a3oTa).
PurmuaHOCTS siBIIeHMI B Ouocdepe.

3onanbHOCTh OMocdeprl. [lonsatre o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHAPA,
XBOWHBIE Jieca, CMEIIAHHBIE W IIWPOKOJIMCTBEHHbBIE Jeca, CTENH, CaBaHHBI,
MYCTBIHU, TPONUYECKHE Jieca, BBICOKOTOphbs. Kimmar, pacTUTenbHBIA U
KHUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa u (QYHKIHS JKUBBIX CHCTEM, OIIEHKA WX PECYpCHOrO MOTEHIMala H

ouochepHbIx QyHKIHIA

7.6

DKOJIOTHYeCcKe KpU3UChl U UX MpUYMHbL. Bo3jaelicTBue yenoBeka Ha O6uochepy.
3arpsi3HeHUE BO3IYIIHOU cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOU CPEJbI.
Oxpana BoAHBIX pecypcoB. Pazpymienue nmouBbl. OxpaHa MOYBEHHBIX PECYPCOB.
N3menenune kinmara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA W >KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO M KUBOTHOTO MHUpPa. OCHOBHBIE MPUHIIMIBI OXPaHbl MPUPO/IBI.
Kpacupie kHurn. Ocobo oxpansieMble mpupoansie Ttepputopun (OOIIT).
Boranmnueckue cajpl U 300J0THYECKHE TAPKU.

OcHOBHbIE MPHUHIMIIBI YCTOWYMBOIO Pa3BUTHsS UYEJIOBEUECTBA U IMPUPO/IBL.
PanmonanmeHOe  TPHPONONONB30BAHUE W COXpPAaHEHHUE  OMOJOTHYECKOTO

pa3zHooOpasus 3eMiu




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6ioB A.M. u 1p.;
ITon penakuueit [laceunnka B.B. Axnmonepnoe o61miectBo «3marenbeTBo
«ITpocsemienue»

* buomorwus, 11 kmacc/ Ilaceunnk B.B., Kamenckuii A.A., Pybmos A.M. u ap.;
[Tox penakumeii [Taceunnka B.B. Akmmoneproe o6recTBo «M3marenscTBo

«IIpocsemenue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://myschool.edu.ru/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPChHI CETU
HUHTEPHET

bubmoreka [{OK https://m.edsoo.ru

Chepym-OI'MC MOS mikona kataior udppoBoro o0pazoBaTeIbLHOTO

koHTeHTa (LIOK)https://myschool.edu.ru
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