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MNOSACHUTEJBbHASA 3AIIMCKA

[Iporpamma mo ydeObHoMy mnpenmery "buonorus" (manee - Ouosorusi) Ha
ypOBHE cpeaHero ofmiero odpazoBaHusi pa3paboTaHa Ha ocHoBe dDenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 odbpazoBanuu B Poccuiickoit deneparumy»,
OI'OC COO, Konnenuuu npenojaBaHus ydyeOHoro mnpeamera «buonorus» u
OCHOBHBIX TOJIOXKEHUH (henepabHON pabouei mporpaMMbl BOCITUTAHUS.

VYyebusiii npeamer «buonorusy» yriyonéHHoro ypoBHs uzydenus (10-11
KJIacchl)  SABISIETCS  OAHMM M3  KOMIIOHEHTOB  NPEAMETHOH  00JacTH
«EctectBeHHO-HayuHble npeameTsl». ConmacHo mnonoxeHusMm PI'OC COO
npoduiibHBIE YUeOHbBIE MPEAMETHI, N3ydyaeMble Ha YIITyOIEHHOM ypOBHE, SIBISIOTCS
criocobom auddepeHimanu 00ydeHrs Ha YPOBHE CpeHero ooIero oopa3oBaHus
U TIpU3BaHbl 00ECIICUNTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIINUM, CPEITHHUM
001IUM, CpeTHUM TTPOPECCHOHAIBHBIM U BBICHIUM 0Opa3oBaHuEM. B To xe Bpems
KOKIBIA H3 OTUX YYEOHBIX TPEIMETOB JOJKEH OBITh OpPHUEHTHPOBAH Ha
PUOPUTETHOE peIlIeHne O00pa30BaTEIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIMX
3a/1a4, CBSI3AHHBIX C MNpOQOpUEHTAMEeH OOyYalolUXCcsl W CTUMYJIMPOBAHUEM
WHTEepeca K KOHKPETHOH OONacTH Hay4yHOTO 3HAHUs, CBSI3aHHOTO C OWONIOTHEH,
MEJIULIMHOM, S3KOJIOTHEH, ICUXOJIOTUEN, CHOPTOM WJIA BOEHHBIM JICJIOM.

[Tporpamma no yuebnomy npeamety "buonorus" naét mpencraBieHue o meiu
U 3a/a4ax u3ydeHusi ydeOHoro mpeamera «buomorus» Ha yriyOnEHHOM YpOBHE,
ompezensier o0s3arenbHOe (MHBApUAHTHOE) TIPEIMETHOE COAEp’KaHUEe, €ro
CTPYKTYpHpOBaHME IO pas[enaM M TeMaM, pacHpeleleHrue Io Kiaccam,
PEKOMEHAYET TMOCIEI0BATENbHOCTh HM3YYEHUS] y4eOHOro marepuana ¢ ydEéTroM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKA Y4YEOHOTo Ipoiiecca,
BO3pacTHBIX OcoOeHHOcTel oOydawmmxcsi. B mporpamme 1o Ouoioruu
peann30BaH TPUHIUI TMPEEMCTBEHHOCTH C HW3yYCHHEM OWOIIOTMH Ha YPOBHE
OCHOBHOro  oOmero oOpa3oBaHusi, Omarogapss 4YeMy IPOCMaTpHUBAETCS
HANPaBJIICHHOCTh HA  TIOCICAYIOIIEe pa3BUTHE OWOJIOTHYSCKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIUICHHS], TMPEACTABICHUM O 370pOBOM 00pa3e >KU3HU, Ha
BOCMHUTaHUE OEpeKHOTO OTHOIICHMS K OKpyXarome mnpupogHoit cpene. B
nporpaMMme Mo OHMOJOTHHM TakXKe MOKa3aHbl BO3MOXKHOCTH Y4eOHOTO MpenMera
«buomorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk mnIaHUPYEMBIM
JUYHOCTHBIM, METaNpeIMETHBIM M TMPEAMETHBIM pe3yibraraM OOydYeHHs U B
(GOpMHUPOBAaHUM OCHOBHBIX BHJJOB y4eOHO-TIO3HABATEIBHOW  JESATEILHOCTH
0o0y4Jaromuxcsi MO0 OCBOEHUIO COACpP)KaHUS OUOJIOTUYECKOro oOpa3oBaHUs Ha
YpOBHE CpPEIHETO 00111eT0 00pa3oBaHMs.

VYuebnniii ipenmer «buonorus» Ha ypoBHE CpeHEro o0IIero oopa3zoBaHUs
3aBepiiaeT OuOJIOTMYEecKoe oO0pa3oBaHUWE B IIKOJIE W OPUEHTHPOBAH Ha



paciidpeHre M yryOlieHue 3HaHUW 00ydaroluxcs O UBOW MpUpPOAE, OCHOBaX
MOJIEKYJIIPHON U KJIETOYHOM OWOJIOTHH, SMOPUOJNOTMM U OHOJOTUU Ppa3BUTHS,
TeHETUKH, CEIEKINHN, OMOTEXHOIOTHH, IBOJIOIMOHHOTO YUCHHSI U SKOJIOTHH.

Nzyuenne yueOHoro mnpenmera «buonorus» Ha yriIyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJTOTOBKY OOYyYarOIIMXCS K MOCIEAYIOUIEMY IOJIYYESHUIO
Ouonoruyeckoro  oOpa3oBaHUsT B  By3aX M OpPraHM3alUsiX  CPEIHEro
npodeccroHaIBHOTO 00pa3oBaHusi. OCHOBY €ro COACp X aHHs COCTABIISIET CHCTEMa
OMOIOTUYECKUX  3HAHWH, TMONYyYEHHBIX TPU H3YYCHHH  OOydYaIOIUMUCS
COOTBETCTBYIOUIMX CHUCTEMAaTHUYECKUX DPa3/ieJOB OHOJIOTHMH HAa YPOBHE OCHOBHOTO
obmiero oOpazoBanus, B 10—11 kiaccax 3Tu 3HAHUS MOMYy4aroT pa3BuTHe. Tak,
pacHIMpeHbl W YIIyOJieHbl OWOJIOTMYECKHWE 3HAaHUS O PACTCHMSX, >KUBOTHBIX,
rpubax, OakTepusax, OpPraHW3ME UYEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX IKU3HH,
JIOTIOJIHUTENIBHO BKJIFOUEHBI OMOIOTUYECKUE CBEICHUS MPUKIIATHOTO M TIOMCKOBOTO
XapakTepa, KOTOPbIE MOYXHO HCIIOJIb30BaTh KaK OPUEHTHPHI AJS MOCIETYIOIIEro
BbIOOpa mpodeccuu. Bo3MokHa Takke HMHTErparusi OWOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOLIUMHU 3HAHUSAMHM, TOJYUYEHHBIMU OOYyYalOUUMUCA TPU H3YUCHHUH
(GU3HKH, XUMHH, Teorpaduu U MaTEeMaTUKH.

Crpykrypa mnporpammbel 1o ydeOHomy mnpeamery "buonorua" orpaxaer
CHUCTEMHO-YPOBHEBBIH M SBOJIOLUOHHBIM MOAXOJAbl K H3YyYEHUIO OMOJIOTHH.
CornacHO UM, M3y4aloTCsl CBOMCTBA M 3aKOHOMEPHOCTHU, XapaKTEepPHbIC IS )KHUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHU3AIMH, SBOJIOIMH OPTraHMYECKOTO MHUpa Ha 3emiie,
COXpaHEHHs] OMOJOrMYecKoro pasHooOpasus miuaHeTel. Tak, B 10 kmacce
U3y4aloTCs OCHOBBI MOJICKYJSIDHOM U KJIETOYHOH Ouonorud, 3MOpPHOJIOTHH H
OUOJIOTUN DPA3BUTHUS, TEHETHKU M CEJEKUUU, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTUY, AaKTYaJU3UPYIOTCS 3HAHUS OOydaroImuxcsi Mo OOTaHWKE, 300JI0THH,
aHatomuu, (Qusnonoruu uenoBeka. B 11 kiacce u3ydaroTcss SBOJIOIMOHHOE
y4eHUE, OCHOBBI IKOJIOTHH U YueHue o buocdepe.

VYuebnnii mnpeamer  «buonmorus»  mpuszBaH  00ECIEYUTH  OCBOCHUE
oOyyaromumMucs: OMOJIOTUYECKUX TEOPU U 3aKOHOB, UJIEH, MPUHILIUIIOB U IPaBUJI,
JeXaIllUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUH O
CTpPOEHUHM, MHOroo0pa3uu W OCOOEHHOCTSX KJIETKH, OpraHW3Ma, MOMYJISIUH,
OMOIIEHO3a, IKOCUCTEMBI, O BBIIAIOIIUXCSA HAYYHBIX TOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEZIOBAHUSAX B OMOJIOTMH, IPUKIIAJHBIX acleKTax OMONIOTHYeCKUX 3HaHUU. s
pa3BUTHS W TOAJEPKAHHUS HMHTEpeca OOydarommxcs K OHOJOTMH Hapsiay co
3HAYUTEIIFHBIM O0BEMOM TEOPETHUYECKOTO MaTepualia B COACPIKAHUH MPOTPAMMBI
1o OMOJOTHH MPETyCMOTPEHO 3HAKOMCTBO C MCTOPWEH CTAaHOBICHUS M Pa3BUTHS
TOW WIM MHOW 0OnacTu OMOJOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX
YU€HBIX B pelICHUE BAKHEHIINX OMOIOTHYECKUX U SKOJIOTUYECKUX MPOOIIEM.



Lenps uzydyenus: yueOHoro npeamera «buonorus» Ha yriayOI€HHOM YpOBHE —
OBJIaJICHUE  OOYyYarOUIMMUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAJILHOMN
OpraHu3allid KUBBIX CHCTEM pa3HOTO paHra | MpUOOpETeHUE YMEHUI
UCIIOJIb30BaTh ATH 3HaHUS B (POPMUPOBAHUM MHTEpECA K ONpENeNEHHON olnacTu
npo(eCcCHOHAIBHON JAESATEIBbHOCTH, CBA3aHHOW ¢ OWOJOTHMEH, WM K BBIOOPY
y4eOHOTO0 3aBe/ICHUs JUIsl MPOIOJKEHUST OMOIOTUYECKOTO 00pa30BaHusI.

JocTkeHue 1enu u3ydeHus ydyeOHoro mipeamera «buomorus» Ha
yI1yOIEHHOM YPOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIONINX 3a/1a4:

OCBOCHHUE OOYYaIONUMHUCS CUCTEMBI OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSX, KOHIEHIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUiIaX, COCTABIISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYI0 KApTUHY MHPA; O
CTPOEHUH, MHOT000pa3uu U OCOOCHHOCTSIX OHOJOTHYECKUX CHUCTeM (KJIEeTKa,
OpraHu3M, MOMYJISIIUs, BUJ, OMOTreoleHo3, Ornocdepa); 0 BEIAAIOIIUXCS OTKPHITUSIX
Y COBPEMEHHBIX MCCIICIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJIEHHE OO0ydYalolmuxcs C METOJaMU TO3HAHUS IKUBOW MPUPOJIBI:
UCCIIEIOBAaTeIbCKUMU ~ METOAaMH  OUOJIOTMUECKUMX HayK (MOJIEKYISIpHOU W
KJIETOUHOU OMOJIOTMH, SMOPUOIOTUN U OUOJIOTUU PA3BUTHS, TEHETUKHU U CEJIEKIINH,
OMOTEXHOJIOTUM W CHHTETHYECKOM OMOJIOTHH, TMMaJCOHTOJIOTHH, OSKOJOTHH);
METOIaMH CaMOCTOSITEJIbHOTO TMPOBEICHUS OMOJIOTMYECKUX HCCIIEIOBaHUN B
naboparopui W B nOpupone (HaOmIOnEeHWEe, U3MEPEHHE, HKCIEPUMEHT,
MOJICJIUPOBAHMUE);

OBJaJIcHUE OOYYalIIMMHUCSI  YMEHUSIMHU: CaMOCTOATEIIbHO  HaXOJUTh,
aHAJM3UPOBATh W WCIOJIL30BaTh OMOJOTUYECKYIO HH(GOPMAIUIO; IOIH30BATHCS
OMOJOTUYECKOM TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAHaBIIMBATH CBSI3b MEWKIY
pa3BUTHEM OHOJOTMM U  COIMATbHO-DKOHOMUYECKUMU U  DKOJIOTHYECKUMHU
npoOjeMaMH 4YeJIOBEUECTBA; OIEHHUBATh IOCJEACTBUS CBOCH EATEIIBHOCTH IO
OTHOILICHUIO K OKpY>XKalollled MPUPOJHON cpene, COOCTBEHHOMY 370POBBIO H
3I0POBBI0  OKPYXKAIOIIUX  JIIOAEH; OOOCHOBBIBATH W COONMIOAATh  MEPHI
npouakTUKu UHQEKIIMOHHBIX 3a00JIeBaHUM, TIPaBWIA MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MACHOCTH COOCTBEHHOM KU3HENEATETbHOCTH B YPE3BBIYAMHBIX
CUTyallUsiIX TMPUPOJHOTO U TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITHS B 00IaCTH OHMOJIOTHH;

pa3BUTHE y OOyYarONUXCAd MHTEIJIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
B TPOIECCE 3HAKOMCTBA C BBIIAIOMIMMUCS OTKPBITUSMU W COBPEMEHHBIMU
UCCIEIOBAaHUSAMM B OWOJIOTHMH, pPEIIaeMbIMU €10 MpoOJieMaMu, METOJI0JIOTHen
OMOJIOTUYECKOTO HUCCIIEIOBAHUS, TPOBEACHUS SKCIIEPUMEHTANILHBIX UCCIIEI0BAHUH,
pereHuss OMOJOTUYECKUX 3aJad, MOJICITUPOBAHMS OHOJOTHMYECKUX OOBEKTOB H
MPOLIECCOB;



BOCITUTAHUE Y OOYYarOIIMXCS [EHHOCTHOTO OTHOIICHHS K >KUBOW MPUPOJIE B
1IEJIOM U K OTIIEJIbHBIM €€ 00bEeKTaM U SIBICHUSIM; (POPMHUPOBAHUE IKOJIOTHUECKOH,
TCHETHYECKON TPaMOTHOCTH, 0OIIEH KyJIbTYphI TOBEACHUS B IPUPOJIC; HHTCTPALIH
€CTECTBEHHO-HAYYHbIX 3HAHWM;

npuoOpeTeHre  OOyYaroIIMMHCS ~ KOMIIETEHTHOCTH B palliOHAJIHHOM
PUPOIONONIL30BaHUM  (COONIOIEHNE TPaBUII TOBEJACHUS B MPHUPOJE, OXPaHBI
BUJIOB, IKOCHUCTEM, OMoc]epsl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI U 3/I0POBBS
OKpYy)Karomux Jroaed  (cobmiogeHus Mep OpoUIakTUKU — 3a00JIeBaHUM,
obOecrieueHne OE30MACHOCTH JKU3HEACATEIHPHOCTH B UYPE3BBIUAWHBIX CHUTYaAIIASIX
OPUPOMNHOTO U  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHMS
OMOJOrMYEeCKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3/IaHME  YyCIIOBUWA  JJii  OCO3HAaHHOTO  BbIOOpa  OOyYarolUMHUCS
VHINBUTyaJIbHOU 00pazoBaTeIbHOM TPAaCKTOPUH, CIOCOOCTBYIOIIEH
MOCJIeyIoNEeMy TPO(PEeCCHOHATBHOMY CaMOOTIPEJCICHHIO, B COOTBETCTBHH C
WHIMBUyaIbHBIMU UHTEPECAMU U TTOTPEOHOCTSIMHU PETHOHA.

OO61iee yuCiIO 4acoB, OTBEACHHBIX HA M3y4YeHHE OMOJIOTMU Ha yIIyOJIEHHOM
ypOBHE cpeaHero oomiero obpasoBanus, coctapisier 204 gyaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 gaca B HeeNIO).

Ot16op opraHu3aMoOHHBIX (OPM, METOIOB M CPEACTB OOyUCHHS OHOJIOTHHU
OCYILECTBIISIETCA C YUYETOM CHelU(pUKU €ro COJAEp KaHHs W HaIlpaBICHHOCTH Ha
IpOAODKEHHE  OMOJIOTMYECKOro  O0pa3oBaHUS B OpPraHM3alUsAX CPEAHEro
po¢eCCUOHAIIBHOTO U BBICIIETO 00pa30BaHUsI.

O0s13aTeNbHBIM yCIIOBUEM NpU 00y4eHUU OUOJIOTMH Ha YIiTyOlIEHHOM ypOBHE
SBIIIETCS] TIPOBENCHHUE JTA0OPATOPHBIX W TMpaKkTHUecKux paboT. Takke ydactue
00y4aroImuxcsi B BBIMOJIHEHUU TMPOCKTHBIX M YUEOHO-HUCCIEI0BATENBCKUX PaOOT,
TEMaTHKa KOTOPBIX  OMNPEHCISAeTCS YYUTEJIeM Ha OCHOBE  HMEIONIUXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.



COAEPXAHME OBYYEHMUSA
10 KITACC

ConepxaHue MporpamMMbl, BBIICICHHOE KYpCU8OM, HE BXOIUT B MPOBEPKY
rocynapcTBeHHo# utorooii arrectauuu (I'MA).

Tema 1. Buosiorusi kKak Hayka

CoBpemenHass OMOJIOTHs — KOMIUIEKCHas1 Hayka. Kparkas uctopust pa3BUTHS
owonmornu.  buomormyeckue  HayKd W H3yyaeMble ~UMH  TPOOJIEMBI.
OyHIaMEHTAJIbHbIE, TPUKIAIHBICE M TOWCKOBBIC HAyYHBIE MCCICAOBAaHUS B
OHOJIOTHH.

3HaueHne OWONOrMH B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYyUYHOMU
kaptuHbl mupa. [Ipodeccun, cBs3anHble ¢ Ouonoruel. 3HaueHHE OHOJIOTHU B
MPAKTUYECKOW JEATEIBHOCTH 4YEJIOBEKAa: MEIAUIIMHE, CEIbCKOM XO35HCTBE,
MPOMBIIUIEHHOCTH, OXPaHE IPUPOIBI.

JdemoncTpanumn

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. JapsuH,
V. I'apgen, . Menaens, B. W. Bepuanckuu, U. 11. [1anos, U. 1. Meunukos, H. 1.
Basunos, H. B. Tumodeen-Pecorckuii, JIxx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmumbel u cxembl: «CBA3bp OMONOTMM C JAPYrMMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble CCTEMbI M UX M3yYeHHUE

KuBpie cucTeMbl Kak mpeaMer wulydeHus Owojorur. CBONCTBA >KHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHUCKPETHOCTh M LEJIOCTHOCTb,
CJIOXKHOCTh W YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCIIPOU3BEACHUE, PA3APAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

VYpoBHM OpraHu3allid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KJICTOYHBIN,
TKAHEBBIN, OpPraHU3MEHHBIMN, MOMYJIALMOHHO-BUI0BOH, AKOCHUCTEMHBIN
(OuoreoneHoTnueckuit), Oumocdepnsuiil. Ilpoueccrl, NpoUCXOASIINE B KUBBIX
cuctemax. OCHOBHBIC TPHU3HAKK KUBOTO. JKU3Hb Kak (hopMa CyIEeCTBOBAHUS
Marepun. Haykn, n3ydaroime )KUuBble CUCTEMbI Ha pa3HbIX YPOBHSIX OpPTaHU3AIUH.

N3yuenne xuBbIX cucTeM. MeTtonbl Ouosorudeckoil Hayku. HalGmromenwue,
M3MEPEHHE, SIKCIIEPUMEHT, CUCTeMaTH3alusl, MeTaaHanus. [IoHsTHe 0 3aBUCUMOM U
HE3aBUCUMOM repeMeHHOM. [lmanupoBanme »skcnepumenta. IlocraHoBka wu
npoBepka runore3. Hynesas runore3a. [loHsiTue BHIOOPKU U €€ HOCTOBEPHOCTD.
Pa3z6poc B Owonornueckux mgaHHbIX. OIEHKAa JOCTOBEPHOCTH ITOJYyYCHHBIX
pe3yapTaTtoB. I[IpUUMHBI HCKa)XEHUS PE3YJIbTaTOB JKcrepumeHTa. lloHsarue
CTAaTUCTUYECKOIO TECTA.

JdemoncTpanumn



Tabmumet um cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «buonornyeckue
cucteMmbl», «CBONCTBa KUBOM Marepun», «YPOBHUM OpPraHHU3alUHU KHUBOU
npupoael», «CTpoeHHe KUBOTHOW KIETKM», «TKaHM XUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEYECKOro opranusma», «buoreonenos», «buocdepar, «Meroasl
V3YUYCHUS )KUBOU ITPUPOIBD).

ObopynoBanue: 1aboparopHoe 000pyaI0BaHUE sl MPOBEJACHUS HAOMIOACHUIA,
U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTnueckas padora «licronb3oBaHWE pPa3IMYHBIX METOAOB IIpHU
V3YUYCHUU KUBBIX CUCTEM.

Tema 3. buosorust KieTku

Knerka — cTpykrypHO-(QyHKIMOHANBHAS eauHUIA >KuBoro. Mcropus
oTkpbITus KiIeTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [lBans,
M. Hlneiinen, P. BupxoB). OCHOBHbIE MOJOXEHHS COBPEMEHHON KIETOYHOM
TEOPUH.

Metonbpl  MOJIGKYJISIPHOM M KJIETOYHOHW  OWOJIOTHH:  MHKPOCKOIIHSI,
xpomarorpadusi, 31eKTpodope3, METOA MEUEHBIX aTroMoB, AuddepeHIuaIbLHOe
HEHTPU(PYTUPOBAHKUE, KYJIBTUBUPOBAHUE KIETOK. M3yueHue @DuUKCUpPOBAHHBIX
KZ1emoK. JNEeKTPOHHas MUKpockonus. Kougoxanonas muxpocrkonus. Bumanvroe
(npusicusHeHHoe) uzyueHue Kiemox.

JdemMoHcTpanuu

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

TaOnuipl 1 cxeMbl: «CBETOBOW MHUKPOCKOI», «NEKTPOHHBIA MHUKPOCKOID»,
«Hctopus pa3BUTHS METOI0B MUKPOCKOITAMY.

OO0opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpENnaparbl pacTUTENbHbIX,
YKUBOTHBIX M OaKTEpHaTbHBIX KJIETOK.

IIpakTuueckass padora «l3yyeHue METOAOB KIETOYHOW OHOJIOTUH
(xpomarorpadus, anekrpodopes, muddepeHanbHOe EHTPUBYTUPOBAHUE,
[I1IP)».

Tema 4. XuMudeckasi OpraHu3anus KJIeTKH

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIIEMEHTHI.
Boma u e€ pomp Kak pacTBOPHUTENA, PEarcHTa, y4acThe B CTPYKTypPUPOBAHUHU
KJIETKH, TETUIoperyisiiui. MuHepanbHbIe BEIIECTBAa KJIETKH, WX OMOJOTHYECKas
poJib. Poib KaTHOHOB M aHUOHOB B KJIETKE.

Opranunyeckue BelIeCTBAa KIETKU. bHOJIOrHMYecKkne moJuMepbl. benku.
AMMWHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBoi mosiekynbl. [lepBuyHas
CTpyKTypa Oenka, TEenTHAHAs CBI3b. BTOpudYHAas, TpeTWdyHas, YETBEPTHUUHAS
cTpykrypel.  [enarypamus. CpoiictBa OenkoB. Kimaccudukanus  Oenkos.
buonornueckue GpyHkiuu 6eaKkoB. Ilpuonsi.



VYrneBoapl. MoHOCaxapuibl, JUcaxapyibl, OJUTOCAXapyuabl U NOJUCAXapUIbI.
O6mwmit mnaH CcTpoeHus U (U3UKO-XMMHUYECKHE CBOWCTBAa  YIJIEBOJOB.
buonorunueckue QpyHKIMH YIII€BOIOB.

Jlunuasl. TunpopunsHO-ruapododHbIe cBOMcTBa. Kiaccudukanus Tunuaos.
Tpurmunepunbl, dbochorunuabl, BOCKH, CTepouabl. buomornmueckue QGyHKITUU
aunuaoB. OO0mMe cBOMCTBA OUOIOTMYECKUX MEMOPAH — TEKY4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hyxneunnoseie kucnorsl. JJHK um PHK. Crtpoenue HyKIEMHOBBIX KHUCIOT.
Hyxneorunpr. [punnun kommiementapHoctu. [IpaBumo Yapradda. Crpykrypa
JIHK — nBoiinas cnimpans. MecronaxoxaeHue u ouonornueckue gpynknuu JJHK.
Bunel PHK. ®ynkuuu PHK B kieTke.

Crpoenue monekynsl AT®. Makpospruyeckue cBsizu B moliekysne ATO.
buonornyeckue gpynkiun AT®. BoccTaHOBIEHHbIE TEPEHOCUNUKH, UX (QYHKIUU B
KIeTke. /[pyeue wuyxneosuompugpocgpamor (HT®P). Cexenupopanue JIHK.
Memoowbl eeHoMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHasi Ouoyiorusi: OMOXUMHUYECKHE U OMO(PHU3NYECKHE HUCCIEIOBAHUS
COCTaBa U TPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyna. Moodenuposanue
CmMpYKmypol U QyHKyuli 6UOMONeKyl u ux komniekcos. Komnviomepnuiii ousaiin u
opeaHudecKuil cunmes OUOMONEKY U UX HENPUPOOHBIX AHATIO208.

JdeMoHcTpanuu

[Toptpetst: JI. Ionunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, O.
Comurep, C. [Ipy3unep.

[uarpammer:  «PacnpeneneHne XHMHUYECKHX JJIEMEHTOB B HEXKUBOU
npupone», «Pacnpenenenne XuMUYECKUX JIEMEHTOB B )KUBOM IIPUPOJIEY.

Tabnunper 1 cxembl: «llepuonnueckass TaOnHIla XUMUYECKUX DIIEMEHTOBY,
«CrtpoeHne MoJIeKynbl BOIBI», «BelecTBa B cocTaBe OpraHu3MoB», «CTpoeHue
MOJIEKYNIbl Oenka», «CTpyKTypbl O€IKOBOW MOJIEKYNb, «CTpoeHHE MOJEKY
ymieBoAoBy», «CTpoeHHe MOJEKysl JIMNHUIOB», «HyKIenHOBBIE KHUCIOTBIY,
«Crpoenune Mmonekysbl ATD».

O6opynoBaHue: XMuMHUYECKas ocyzia U 000pyI0BaHUE.

Jladoparopnasi padora «OOGHapyxeHHE OCJIKOB C TTOMOIIbI0 Ka4eCTBEHHBIX
peaKIuiny.

Jlaboparopnasi padora «JcciienoBaHue HyKJIEHMHOBBIX KUCIIOT, BbIECJIEHHBIX
U3 KJIETOK Pa3JIUYHbIX OPTaHU3MOB).

Tema S. CTpoenune u pyHKIIUN KICTKH

Tunsl KJIETOK: DYKapUOTHYECKAs U IPOKAPUOTHYECKAS.
CTpyKTypHO-(pyHKIIMOHATbHBIE 00pa30BaHUS KIETKH.



CrtpoeHune npokapuoTHieckoi kieTku. Kiierounas cteHka OakTepuit U apXxen.
Oco0eHHOCTH CTpOEHHUs TeTepoTpOPHON U aBTOTPO(GHON MPOKAPHUOTUUYECKUX
KJIETOK. MeCTO U poiib NPOKapuOT B OMOIIEHO3aX.

Crpoenue u GyHKITMOHHPOBAHUE DYKApUOTHIECKON KiteTkH. [Ima3marnyaeckast
MeMOpana (mmasmanemma). CTpyKTypa IUia3Marudeckoil MeMOpaHbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIeCcKy0 MeMOpaHy: naccuBHbIN (Auddy3us, odneryéHHas
muddy3us), akTUBHBIA (MEPBUYHBIN M BTOPUYHBIA aKTUBHBIA TPAHCIIOPT).
[Tonynponumaemoctb MeMOpanbl. PaboTa HaTpuii-KaIueBOro Hacoca. DHIOIUTO3:
OUHOLKTO3, (aronuro3. Jx3omuto3. Knerounas crenka. CTpykTypa U QyHKIUU
KJIETOYHOM CTEHKH PacTEeHUM, TpUOOB.

[uronnasma. Luto3one. [{urockener. [IBuxenune nuroruiazMbel. OpraHonabl
kJeTku. OqHoMeMOpaHHbIe OPTaHOU bl KIETKU: 3HA0IIazMaTnueckas cetb (J11C),
anmapar [oabIku, JH30COMBI, HX CTpoeHHME U (QYHKUUMU. B3aumocBs3b
OTHOMEMOpaHHBIX OPTaHOWIOB KieTkH. CTpoeHHe TPaHYISIPHOTO PETUKYITyMa.
Mexanuzm nanpasnenus 6enxkos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUHBIX ~ MeMmOpaH. [maakuii  (arpaHyaspHbIN)  DHAOIUIa3MaTHYECKUN
petukynym. CekpetopHas ¢yHkuusa annapara [onpmxu. Moougurkayus Genkos 6
annapame [onvodxcu. Copmuposka benkos 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonu pacTuTenbHbIX KiIeTOK. Kiietounsiit cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOMABl  KJIETKH:  MUTOXOHJIPWUH,  ILJIACTHJIBIL.
IIpoucxoscoenue mumoxonopuii u niacmuod. Cumouoeenes (K.C. Mepeosickosckuti,
JI. Mapeynuc). Crpoenue u GyHKIMM MHUTOXOHIApUN u miactun. llepBuunele,
BTOPUYHBIC U CIIOKHBIE TUTACTH I (POTOCHHTE3UPYIONMIUX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOIUIACTBI, JIEMKOILJIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opraHounbl kinetku CtpoeHune U (QyHKIHMHA HEMEMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocomsl. IIpomesrcymounvie Qunamenmel.
MukpodunameHTsl. Axmunogvle Mukpoguiamenmol. MplllIeUHbIE  KIETKH.
Axmunogvie KOMnoHenmuvl Hembluleunvlx Kaemok. MukporpyOouku. KireTouHsblit
nentp. CrpoeHue U JBWKEHHE JKTYTHMKOB M PECHHYEK. MUKpOTpyOOUuKH
nutoriasMel.  Llentpuons. benku, accoyuuposanHvle ¢ MuKpoguiameHmamu u
mukpompyboukamu. Momopnuvie benxu.

Anpo. OOosouka A1pa, XpOMaTHH, KapHOILIa3Ma, SIPBIIIKH, UX CTPOCHHUE U
bynakiuu. SnepHpiid  OenkoBbI Marpukc. [IpocTpaHCTBEHHOE pacHoOIOKEHUE
XpoMocoM B uHTepdasHOM siaApe. yxpomamur u 2emepoxpomamut. benxu
XpoMaThuHa — TUCTOHBL. JuHamuka sdepHot obonouku 6 mumo3ze. AoepHviii
mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTuTeIbHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu



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

Tabnumpel u cxembl: «CTpoeHUE 3YKApUOTHUECKOM KIeTKn», «CTpoeHue
KUBOTHOM  KJEeTKW», «CTpoeHuEe  pacTUTENbHOW  KieTkw», «CTpoeHue
MUTOXOHAPUW», «A1po», «CTpoeHne NpOKAPHUOTUYECKON KIIETKIY.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpONpENnaparbl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnaparbl 0aKTepUalbHbIX KIETOK.

JlaGopaTropnass padora «/3yueHune CTpPOEHHMS KIETOK PpPa3IUYHBIX
OpPTraHU3MOB.

IIpakTnyeckas padora «/3yyeHue CBONCTB KJIETOYHON MEMOpaHBI».

JlaGopaTropnas pabora «lccienoBaHue miIa3Mojn3a U JACIIa3MOJIN3a B
PACTUTEIIBHBIX KIIETKaX)».

IIpakTuyeckass  padora  «/3ydyeHue  JABWKEHMST  LUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NPeBPAallleHUE IJHEPTUM B KJIETKe

AcCUMUTIAIUSA U TUCCUMUJIISIIIUS — JIBE€ CTOPOHBI MeTabonmmu3ma. Turbsl oOmMeHa
BEUIECTB: aBTOTPO(HBIM W reTepoTpodHBIA. YdacThe KucIopona B OOMEHHBIX
npoueccax. JHepreruyeckoe oobecrnieueHue KieTtku: mpespaiienne ATD B
0oOMeHHBIX mporeccax. {OepMEHTATUBHBIM XapakTep peakiui KIETOYHOTO
meTabonusma. DEepMEeHTHl, UX CTPOCHUE, CBOWCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otnuuusi (QepMEHTOB OT HEOPraHMYECKUX KaTaJu3aTOpOB.
benku-akTuBaToOpsI " OENKU-UHTUOUTOPBI. 3aBUCHUMOCTh CKOpOCTH
(epMEHTAaTUBHBIX PEaKUUN OT Pa3INYHBIX (PaKTOPOB.

IlepBuuHbBIi CHHTE3 OpPraHWYECKHUX BeEIIECTB B KieTke. DOTOCUHTES.
AHoKcueeHHblll U oKcueeHHvlll pomocunmes y baxkmepuil. Ceemocodouparoujue
nUSMeHmbl U NUSMEeHMbl PeakyuonHo2o yenmpa. Polb XJIOpPOIIIacTOB B MpOLECCE
dbotocunTeza. CBeToBasi u TeMHOBas (pa3bl. Pomoodvixanue, C;, C,. u CAM-munsi
¢domocunmesa. IlponykTuBHOCTh (poTOCHMHTE3a. BnusiHue paznuuHbIx (HAKTOPOB
Ha CKOpOCTh (oTOCHHTE3a. 3HaueHue GOTOCHUHTE3A.

XEeMOCHHTE3. Paznoob6pasue OPraHU3MOB-XEMOCUHTETHKOB:
HUTpUGULUpPYIOIIHE OaKTEepUH, Kelie300aKTepur, CepoOaKTEepUH, BOAOPOIHBIC
OakTepun. 3HaYEHUE XEMOCHHTE3a.

Ana’pobnbie opranu3mbl. Buasl Opokenus. IlpomykTel OposkeHuss U UX
UCTOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30OyIUTE N OOJIe3HEH.

AspoOHBbIe OpraHu3MBl. Oranbl JHEPreTUYECKOIO oOMeHa.
[ToarotoBuTeNnbHBIN 3TaN. [TTHKOIN3 — OECKUCIOPOJHOE PACIICTUICHUE TITFOKO3bI.

buonornueckoe okucineHue, UM KIETOYHOE AbIXaHue. Poib MUTOXOHIpHIL B
nporeccax Ouosornyeckoro okucienus. Luknudeckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus membpanHozo epadueHma npomonos. Cunmes



AT®: paboma npomonnoi AT®-cummaszer. IlpeumyiecTBa a’poOHOTO MYTH
oOMeHa BelecTB nepea aHa3poOHbIM. DPGHEeKTUBHOCTh YPHEPTreTUYECKOro 0OMEHa.

JdeMoHcTpanuu

[Hoprpetsr: JIx. Ilpuctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Onrenbrapar, [1. Mutuenn, I. A. 3aBap3uH.

Tabnuipl u cxembl: «DOTOCUHTE3Y, « DHEPreTHUECKUN 00Men», «bruocunTes
oenka», «CtpoeHue pepMeHTa, « XEeMOCUHTE3.

OO6opynoBaHue: CBETOBOMl MHUKPOCKOI, OOOpYIOBaHME IUIsl MPUTOTOBIICHHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPEIapaToB.

Jlaboparopnass  pabora  «l3yueHne  KaTaJIUTUYECKOW  AKTHUBHOCTHU
dbepMeHTOB (Ha TpUMepe aMUJIa3bl WM KaTaasbl)y.

Jladboparopnasi paGora «/3ydyeHue (HEpPMEHTATUBHOIO paCHICIIICHUS
MEPOKCHUJIA BOAOPO/Ia B PACTUTEIILHBIX U dKUBOTHBIX KJIETKAX).

JlabopaTropnasi padora «CpaBHeHHe TipomeccoB (OTOCHHTE3a W
XEMOCHHTE3a».

JlabopaTopnas padora «CpaBHEeHHE MPOIECCOB OPOXKEHUSI U IBIXAHUSD.

Tema 7. HaciencreeHHast ”H(pOpMalMsl U Peaju3anus eé B KJIeTKe

Peakuun marpuuHoro cuutes3a. [IpyHIMI KOMIJIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUIHOTO CHHTE3a. Peanuzarus HaciencTBeHHON mHpopManmu. I eHeTHIecKuit
KO, €ro cBouMcTBa. TpaHckpunuus — wmarpuuHbii cuHTe3 PHK. Ilpuniumns
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMNAPALICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 ayxapuomuueckou xnemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yyactue TpancnopTHsix PHK B OnocunTese 6emnka.
VYcnoBust OuocunTe3a Oenka. KomgupoBanue amuHOkucior. Pombp pubocom B
OonocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoenuu 2eros. OpraHuzalus reHoMa y
MPOKAPUOT U JYKApHUOT. Perynsius akTUBHOCTU Te€HOB y MpokapuoT. ['umoresa
onepona (®. Xakob, XK. Mano). Monekynaphvie mexanuzmvl SKCNpeccuu 2eHo8 )
aykapuom. Ponv xpomamuna 6 pezynayuu pabomelr eenos. Perynsiys oOMeHHBIX
nporeccoB B kieTke. KiieTounslii romeocTas.

Bupycel — HeksieTounbie (GOpMbI )KU3HU U OOIUTraTHbIe Tapa3utbl. CTpoeHue
IPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTeproharoB. KuzHeHHbill YUk
JHK-cooepocawux  eupycos, PHK-cooepoicawux eupycos, baxmepuogpazcos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

BupycHbsle 3a0oneBaHusi 4enoBeKa, JKUBOTHbIX, pactenuit. CIIN/I,
COVID-19, counanbHble 1 MEAULIUHCKUE MPOOIEMBI.

buoungpopmamura: unmezpayus u ananuz 6onvuux maccusos («bigdatar)
CMPYKMYPHBIX Ouoiocuieckux oarnHvlx. Hanomexunonoeuu 6 buono2uu u meouyune.
IIpoepammupyemvie hynkyuu 6enkos. Cnocodovl 00cmasKu 1ekapcmsa.



JdemMoHcTpanuu

[Toptpetsl: H. K. Konbuos, 1. 1. IBaHOBCKUIA.

Tabnuubl u cxembl: «buocunre3 Oenkay, «l'eHeTnyeckuit koa», «Bupyco»,
«bakrepuodarmy.

IIpakTuuyeckas padora «Co3gaHue MOJIEIIA BUPYCA».

Tema 8. J/KM3HeHHBIN UK KJIETKH

Knerounwnii 1muki, ero mepuoasl W peryismnus. Wurepdasza u  Mutos.
Oco0eHHOCTH TpOLEccoB, MpoTeKarlmux B uHTepdase. IloarotroBka KiIeTkH K
nenenuto.  IlpecunrteTndyeckuit  (MOCTMUTOTUYECKUM),  CUHTETUYECKUUA U
MOCTCUHTETUYECKUM (TPEMUTOTUUYECKHI) TEpUOJIbI HHTEP(]A3bI.

Marpuunsiii cunte3 [JHK — pemnmukauus. [lpunnunsr perummkanuu JIHK:
KOMILJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIA  CHHTE3, AaHTUINAPAJICIbHOCTD.
Mexanusm permmkannu JIHK. Xpomocomsl. Ctpoenue xpomocom. Termomeps! u

TeJioMepa3a. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTuIll. JIMIUIOWIHBIA W
rariouAHbld  HAO0OpPBl  XpomMocoM. lomonoruynsie XpomocoMbl. [lomoBbie
XPOMOCOMBI.

Henenne knetkn — MuTO3. CTaguu MUTO3a W MTPOUCXOMSAIIAE B HHUX

npouecchl. Tunbl Muto3a. Kapnokunes m nurToknHe3. buosormdeckoe 3HayeHne
MUTO3A.

Perymnsimust MuroTrueckoro mukia kietkd. [Iporpammupyemas kieTodHas
rudesb — arorTo3.

Knerounoe siapo, XpomMocombl, (PyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmbl
nponughepayuu, ouppepenyuposxu, cmapenus u euberu xiemox. «l{ugposas
KliemKay — ououHgpopmamuyeckue Mooenu QyHKYUOHUPOBAHUS KILEMKU.

JdeMoHcTpanuu

Tabnuubl U cxeMbl: «KU3HEHHBIA MUK KIETKH», «Muto3», «CrpoeHue
xpomocom», «Permukanus JTHK».

OO6opynoBaH#e: CBETOBOW MUKPOCKOII, MUKpPOTIpEapaThl: «MHUTO3 B KIETKaX
KOpEILIKA JIYKa.

JlabopaTropnass  pabdora  «lM3ydyeHwe  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenaparax.

JlabopaTopnas padora «HabGmroneHne MuTo3a B KJIETKaX KOHUYMKA KOpEITKa
JyKa (Ha TOTOBBIX MUKPOIMPENaparax).

Tema 9. CTpoenune u pyHKIIUM OPraHU3MOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OmHOKIIETOUHEIE,
KOJIOHUAJIbHbIE, MHOTOKJICTOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOCHUSI U JKU3HENEATEIIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPHUOBI, OJTHOKIIETOYHBIC
BOJIOPOCIH, Apyrue npotucthbl. KonoHuanbHble OpraHu3MBl.



B3auMocCBs3p 4YacTe€ll MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U
cucteMbl opranoB. OpranusM Kak eauHoe uesnoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHEH: 0Opa3oBareibHas,
MOKPOBHAsI, TMPOBOJSAIIAs, OCHOBHAas, MexaHWueckas. (OCOOEHHOCTU CTPOCHWS,
(bYHKIUH ¥ pacroNoXeHHs TKaHEH B opraHax pacTeHUM.

TkaHM KUBOTHBIX M YEJIOBEKA. THIIBI KMBOTHBIX TKAHEH: 3MUTEIUAIbHAs,
COeMHUTEbHAsI, MbllIeyHasi, HepBHass. OCOOEGHHOCTH CTPOCHHS, GYHKIMA U
pacmnoIoKEHUs TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereraruBHble W Te€HEpaTUBHbIE OpraHbl pacTeHuid. OpraHbl U
CHCTEMBI OPTaHOB KUBOTHBIX U yesioBeKa. DyHKIMU OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3moB. Kapkac pactenuii. CkelneTsl OINHOKJIETOYHBIX HU
MHOTOKJIETOYHBIX XWUBOTHBIX. HapyxHbIi W BHYTpeHHUU ckeneT. CtpoeHue u
THIBI COEIUHEHUS KOCTEM.

JIBm>keHne  opraHu3MoB.  JIBH>KEHHWE ~ OJHOKJIIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, JKTYTHUKOBOE, pPeCHUYHOE. [IBM)KEHHME MHOTOKJIETOYHBIX PACTCHUIA:
TPOIIU3MBI U HACTUU. JIBH)KEHHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKa:
MblImieuHas cucteMa. Peduiexc. CkeleTHbIe MBIIIIBI M UX padoTa.

[Iutanne opranuszmoB. llormomenune BOAbL, YIIEKUCIOrO Tra3a U
MHHEPAJIbHBIX BELIECTB pacTeHHsMH. [IuTanue KUBOTHBIX. BHYTpuUIIOn0CTHOE U
BHYTPUKJIETOUHOE TNuIIEBapeHue. [IuTaHre MO3BOHOYHBIX JKUBOTHBIX. OTHEIbI
MUIIEBAPUTENIBHOTO TpakTa. IlluiieBaputenbHble kenesbl. [luiieBapurtenbHas
CHCTEMA YETIOBEKA.

Jpixanue opranu3moB. Jlpixanue pactennid. JIpixanue sxuBoTHBIX. [{uddysus
ra3oB 4€pe3 MOBEPXHOCTh KIIeTKU. KoxkHOe npixaHue. /[pixarenbHasi MOBEPXHOCTb.
XKabepHoe u n€rounoe apixaHue. J[pIxaHue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKa.
DBOJIIOLIMOHHOE ~ YCJIO)KHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX YKHUBOTHBIX.
JlpixarenbHas cucrtema 4enoBeKa. MexaHu3M BEHTWISALMHU JIETKUX Y NTUI H
MJICKOTIUTAOIIHX. Perymsmus nprxanus. [[pxarenbapie 00bEMBI.

TpaHcriopT BeWIECTB y OPraHUM3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTECHUU.
TpancnopT BemecTB y JKUBOTHBIX. KpoBeHOCHass cucrema W €€ Oprassbl.
KpoBeHocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX U  4enoBeka. Cepare,
KPOBEHOCHBIE COCYIbI M KpoBb. Kpyru KpoBooOpailieHusl. IBOIIOLMOHHbBIC
YCJIOXHEHHSI CTPOCHUSI KPOBEHOCHOW CUCTEMBI MTO3BOHOYHBIX >KMBOTHBIX. PaboTa
cepaua u e€ perymisuus.

Beigenenue y opranusmoB. Beimenenue 'y pacteHui. Beigenenue y
KUBOTHBIX. CoOKparuTenbHble Bakyosnd. Opranbl BblaelieHUusA. PuiabTpanus,
CeKpelusi U 00paTHOE BCACBHIBAHME KAK MEXAHU3MbI pabOThl OPTraHOB BBIJICIICHHUS.
CBs13b MMOJIOCTH TEJIa ¢ KPOBEHOCHOW M BBIIEIUTENbHON cucTeMamu. Brinenenue y



MO3BOHOYHBIX JKMBOTHBIX M ueioBeka. [louku. CtpoeHue u (yHKIIMOHUPOBAHUE
He(dpona. OOpazoBaHKE MOUH y YEJIOBEKA.

3amuTa y OpraHu3MOB. 3alllMTa Yy OJIHOKJIETOYHBIX OpraHu3moB. Crnopsl
OakTepuii M IMUCTHl MPOCTEHIIMX. 3allUTa Yy MHOIOKJIETOYHBIX PACTEHUM.
Kytukyna. CpencrBa macCUBHOM U XUMHUYECKOU 3a1IUThl. DUTOHIIUIBL.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HpPOW3BOIHBIE.
3ammTa opranusMa ot Ooje3Hed. IMmyHHas cuctema 4esoBeka. KieTodHwll u
TYMOPJIbHBIA HMMYHHUTET. BpOXIEHHBIA M NpUOOpPETEHHBIN crnenupuuecKkui
uMMyHUTET. Teopust KinoHambHO-cesleKTUBHOrO uMmmyHurera (I1. Opmaux, ©. M.
bepuer, C. Tonerasa). BocnnanutenbHble OTBETHI OPraHU3MOB. Poiib BpOXXAEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxxumocte w®  perynsuumsa y  OpramusMoB. PasznpaxuMocts y
OJTHOKJIETOYHBIX OPraHU3MOB. TakcHUChI. Pa3apakumMoCTh 1 perymnsuus y pacCTEHUN.
PocroBble BemecTBa U X 3HAYEHUE.

HepBHast cuctema u pedrextopHass peryisiius y >XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENBL. DBOIOIUOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CUCTEMBI Y
AKUBOTHBIX. OTHENBl TOJOBHOTO MO3Ta IO3BOHOYHBIX UBOTHBIX. Peduiekc u
pednexTopHas ayra. be3ycioBHBIC U yCIIOBHEIE pe(IIeKCHI.

I'ymopanbHas perymauuss U 3HAOKPUHHAsA CUCTEMA >KUBOTHBIX M 4YEJIOBEKA.
JKene3pl DHIOOKPUHHOM CUCTEMBI W KX TOPMOHBL. JlelCTBHE TOPMOHOB.
B3auMocBsi3b HEpBHOM M 3HIOKPUHHON cucteM. [unoranamo-runoduzapHas
CUCTEMA.

JdemoncTpanumn

[Toprper: U. I1. [TaBnos.

Tabmunbelt u cxembl: «OIHOKIETOYHBIE BOIOPOCTH», «MHOTOKIETOYHBIE
Bopopocany, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PACTEHHI,
«CucremMbl  OpraHoB ITO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHeEEe CTpOEHHE
HaceKoMbIX», «TkaHu pacteHuit», «KopHeBble cuctemb», «CTpoeHue crelisy,
«CTpoeHHE JIMCTOBOW IUIACTUHKW», «TKaHW J>KUBOTHBIX», «CKEJeT YeIoBEKay,
«ITumeBapurenpbHas cucrema», «KpoBeHocHas cucreMa», «/lpixarenpHas

CHCTEMa, «HepBnas CHCTEMa, «Koxay, «MpImieuyHas CHUCTEMAY,
«BbienurenbHas cucremay, «HIOKpPUHHAS cHCTEMa», «CTPOCHHE MBIIIIbD),
«MIMMyHUTETY, «Ku1iiednononocTHeIEY, «CxemMa  mUTaHUS  PaCTCHUI»,

«KpOBEHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKHUBOTHBIX», «CTpOEHHE THUIIPBD»,
«Ctpoenue mnaHapun», «BHyTpeHHee CTpoeHue N0XKJeBoro uepssi», «HepBHas
cuctema  poid», «HepBHas cucrema aarymkw», «HepBHag cucrtema
npecMmbikaromuxcs»,  «HepBHas  cucrema  nrumy», «HepBHas — cucrtema
MJICKOTIUTAIOIMINX», « HepBHas cuctema yenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MMKpPOCKOI, MHUKPOMpENnaparbl OJHOKIETOUHBIX
OpraHu3MOB, MHKpoOIpenaparbl TKaHEW, pPaKOBHHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, HWIJIOKOXKUX, >KUBBIC SK3EMIUISIPbl KOMHATHBIX PacTEHUM, repdapuu
pacTeHuil pa3HbIX OTHENOB, BIAXKHBIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECTO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opymoBaHue JIJIsl IEMOHCTPAIMHU [TOYBEHHOTO M BO3AYIITHOTO MUTAHUS PACTEHUH,
pacuieruieHust Kpaxmania u OeJKoB MoJl AecTBUEM (PepMEHTOB, 000pyIOBaHUE IS
JEMOHCTPALIMHA ONBITOB MO M3MEPEHHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEIbHbBIX IBUKEHUN, MOJICJIA TOJIOBHOTO MO3Ta Pa3JIMUHbBIX )KUBOTHBIX.

Jlaboparopnas padora «/3yueHue TKaHEH paCTEHUID.

JlaGoparopnas padora «/3ydyeHue TKaHeU >KUBOTHBIX».

JlaGoparopHas padora «/3ydeHue opraHoB LIBETKOBOTO PACTEHUS».

Tema 10. PasMHOKeHHE U Pa3BUTHE OPraHU3MOB

dopmbl pa3MHOXKEHHsSI OpPraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTUBHOE) U
nojoBoe. Buuel  Oecrmonoro  pasMHOXKEHHS:  TIOYKOBAaHUE,  CIOPYJIALMS,
dbparMeHTanus, KJIOHUPOBAHHE.

[TonoBoe pasmuoxkeHue. [lonoBeie kieTkH, winu rametel. Meino3. Craguu
Mmeno3a. [loBenenne xpomocom B Mmeiioze. Kpoccunrosep. bruonornueckuii CMbICIT
M€Ho3a M TOJIOBOrO Iporecca. Meno3 W e€ro MecTo B JKM3HEHHOM IIHKJIE
OpraHU3MOB.

[IpenzapospiiieBoe pazputue. ['ameToreHes y >kUBOTHBIX. [10J0BBIE JKeTe3bl.
OO6pa3zoBaHue U pa3BUTHE MOJIOBBIX KIeTOK. CriepMaroreHes u oorenes. CtpoeHue
IOJIOBBIX KJIETOK.

OmonoTBopeHre © 3MOpPHOHAIBHOE pa3BUTHE KUBOTHBIX. (CHocoObl
OIUIOAOTBOPEHHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
0 pa3BUTUU OPraHu3MoB. Mopgozenez — 00Ha U3 2nagHbIX NPoOOIEM IMOPUOTIOSUU.
Konyenyus mopgoecenos u modenu mopgocenesa. Craaun >MOproreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobnenume. Tumbl — apoOneHus.
Jlemepmunuposannoe u HedepmunuposamHoe Opoonenue. bnacmyna, munovl
onacmyn. OCOOCHHOCTH JpoOJeHUS MJIEKOTMUTAIONINX. 3apOJbIIIEBbIE JIMCTKU
(racTpyssiius). 3aKiazKa OpraHoB M TKaHEW W3 3apOAbILIEBBIX JUCTKOB. B3anmuoe
BIMSHUE YacTell pPa3BUBAIOIIETOCS 3aponbliia (SMOpPHOHANbHAS WHIYKITUSA).
3aknmagka IUlaHAa CTPOEHMSI KMBOTHOTO KAk  pe3yabTaT HEPAPXUUYECKUX
B3aUMOJICHCTBUI TeHOB. BinsgHue Ha SMOpHOHAIBHOE pPa3BUTHE PA3NTHUYHBIX
(baKTOpOB OKPY’KAIOIIEH CPEIbl.

Poct u pasButue xuBoTHbIX. [locTamOpuonansHbl nepuon. Ilpsmoe u
HenpsMoe pa3Butue. PaszButue ¢ Meramopdo3oM y OECHO3BOHOUHBIX H
MO3BOHOYHBIX JKUBOTHBIX. DBHOJOrHMYECKOE€ 3HAYEHUE MPSIMOTO U HEMPSMOIO



pa3BUTHUS, UX PACIPOCTPAHEHUE B Ipupone. Tumbl pocTta >KUBOTHBIX. DAKTOPHI
PErYISIMKU POCTa KUBOTHBIX U YesoBeka. CTaiuu MOCTIMOPHOHAIILHOTO Pa3BUTHUS
y JKMBOTHBIX M 4yenoBeka. [leproapl onTorenesa yenoBeka. CtapeHue u cMEPTh Kak
OHMOJIOTrMYECKHE MPOIIECCHI.

PasmMHO)keHHE W pasBuThe pacteHui. I'amerodur m crmopodut. Meiio3 B
KU3HEHHOM 1MKie pactenuit. (OOpa3oBaHue crmop B Ipolecce Menosa.
l'amerorenes y pacrenuil. OIUIOAOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. J[BOWHOE OIUIOIOTBOPEHUE Yy LBETKOBBIX pacTeHui. OOpa3zoBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl pEryJIALUY OHTOI€HE3a Y PACTEHUHN U KUBOTHBIX.

JdeMoHcTpanuu

[Toprpersr: C. I'. HaBamms, X. IIneman.

Tabmuubl u cxembl: «BereratuBHOE pa3MHOXeHUE», «Tumbl Oecrnonoro
pasMHOXEHUs», «Pa3MHOXEHHE XJIaMUIAOMOHAAb», «Pa3MHOXEHHE 3BITIEHBDY,
«Pa3MHOXeHHe TUApPbD, «Meio3», «XpomocoMmbl», «I'amerorenes», «CtpoeHue
AWLEKIETKH U crepMmarto3onaa», «OCHOBHbIE cTaauu OHTOreHesa», «lIpsmoe u
HEMpsIMOE pa3BuThUE», «Pa3BUTHE MAaWCKOro XKyka», «Pa3BuTue capa”Hum,
«Pa3Butne nATymKm», «/[BOMHOE OIIOJOTBOPEHHE Yy LBETKOBBIX PACTEHHUI,
«CTpoeHure ceMsiH OJHOMOIBHBIX U JBYINOJbHBIX pAacTeHUN», «KHU3HEHHBIN UK
MOPCKOM KammycCTb», «KH3HEHHBIN UK MXa», «/KU3HEHHBIN [IUKJI ITAIIOPOTHUKAY,
«KU3HEHHBIN UK COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPONpEnapaThl SHUEKIETOK U
CIIEpMATO30UA0B, MOAENb «L{UKI pa3BUTHS JISATYIIK.

JlaGopaTropnas padora «I3ydeHne CTpOCHMS IMOJOBBIX KJIETOK Ha FOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTnyeckass padora «BrpisBIeHME NPU3HAKOB CXOACTBA 3apOJbIIIEH
MTO3BOHOYHBIX JKHBOTHBIX).

Jlaboparopnass padora «CTpoeHHME OpraHoOB pPa3MHOXEHHUSI BBICIIMX
pacTEeHUI».

Tema 11. I'eHeTMka — Hayka O HACJEACTBEHHOCTM M HM3MEHYHUBOCTH
OpPraHu3MoOB

HcTopust craHOBIIEHUS U pa3BUTHsI TECHETUKH Kak HayKu. Pabotsl I. Mennens,
I ne ®puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTHUH T€HETHKH.
Pa6oter H. K. Konbnioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE TTOHATUS U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIEIbHBIC TEHbI, AJbTEPHATUBHBIE TPU3HAKHA, JOMHUHAHTHBIA U PELECCUBHBIN
pHU3HAK, TOMO3UTOTa, T€TEPO3UTOTa, YNCTAS JIMHUS, THOPUIBI, TEHOTHI, (PEHOTHII.



OcCHOBHbIE ~ METOABl ~ T€HETUKHU:  THOPHUIOJIOTUYECKUH,  LHUTOJOTUYECKUH,
MOJIEKYSPHO-T€HETUYECKHA.

JdeMoHcTpanuu

[Toprpersr: I. Mennens, I. ne ®pus, T. Mopran, H. K. Komsnos, H. U.
Basunos, A. H. benoszepckuii, I. J[. Kapneuenko, }O. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuipl U cxeMbl: «MeToibl TeHeTUKIY, «CXeMbl CKpELUBaHU.

Jladboparopnass paGora «J/lpozodpuia Kak OOBEKT TEHETHUYECKHUX

HCCIEIOBAaHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpuanoe ckpemmuBanue. [lepBeiii 3akoH MeHaens — 3aKoH

ennHooOpasusi THOpUAOB nepBoro nokoneHus. [IpaBuno qoMmunupoBanusi. Bropoit
3aKOH Menzaenss — 3aKOH pacIieIulieHusT NPU3HAKoB. L{uTonornueckne OCHOBBI
MOHOTHOPHIHOTO CKpeuluBaHus. [ umore3a 4ncToThl ramMer.

AHanusupyroniee ckpemnBanue. [I[poMeXyTOuHbI XapakTep HaclIeI0BaHUs.
Pacmernienne nmprus3HakoB Py HEIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpeniuBanue. Tpetuid 3akoH MeHenst — 3aKOH HE3aBUCUMOTO
HAcCJIeA0BaHUs  INPU3HAKOB. [{uTomOornyeckue  OCHOBbI  JMTHOPHUIHOTO
CKpEILUBaHUS.

Cuemnennoe HacnenoBanue mnpusHakoB. Paboter T. Moprana. CuernieHHOe
HACJIEOBAaHUE T€HOB, HAPYLIEHHWE CLEIUICHUS MEXIAy TIe€HaMH. XPOMOCOMHAas
TEOPUS HACIEICTBEHHOCTH.

I'enernka nosma. XpOMOCOMHBIN MEXaHHU3M ONPENEIICHUS ITosa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. [OMOraMeTHBIi M rereporaMmeTHbld mos. [eHeTmueckas
CTPYKTypa IOJIOBBIX XpOMOCOM. HacienoBanue nmprus3HaKkoB, CUEIUICHHBIX C [OJIOM.

['eHoTun Kak uenoctHas cucrema. [enoTponus — MHOXKECTBEHHOE JIEMCTBUE
resa. MHOXECTBEHHBIM aJlenu3M. B3anMOAEeNCTBUE HEAJUIENbHBIX T'€HOB.
Kommnnemenrapuocts. Onucras. [lonumepusi.

['eHeTnyecknii KOHTPOJIb Pa3BUTHS PACTCHUM, XKMBOTHBIX M 4YEJIOBEKa, a
TaKkke (PU3MOIOTHYECKUX TMPOIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIUH.
['eHeTnueckne MeXaHW3Mbl CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35IMH
— mapa3uT» U «XO35MH — MHUKpOOMOM». ['€HeTHYecKue acneKTbl KOHTPOJS H
MU3MEHEHUS HACleICTBEHHON NH(OpPMALIUK B TOKOJIEHUSAX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

[Toprpersr: I. Mennens, T. Mopras.

Tabnuubl u cxemsbl: «llepBbiii U Bropoit 3akoHbl Menaens», « Tpetuiil 3akoH
Menpens», «AHanu3upyroliee cKpeunBaHue», «HemoiaHoe TOMHHHpPOBaHUEY,
«CrenyieHHOe HacjeloBaHHE IMPHU3HAKOB Yy Jpo3oduibl», «leHernka momnay,



«Kapuotun  uvemoBeka», «Kapuotun npozodumib», «Kapuorum nTuib,
«MHOXKECTBEHHBIN aJUIEIN3MY», «B3auMOIEHCTBUE TEHOBY.

OOGopynoBanue: MoOAEIb JJig JIGMOHCTPAIlMM 3aKOHOB  €IUHOO00Opa3us
rUOpUIOB MEPBOTO TMOKOJEHUS U paACUICIJICHUS MPU3HAKOB, MOJEIb A
JEMOHCTpAllMM 3aKOHA HE3aBUCHMMOIO HACIJIEIOBAaHUSA IPU3HAKOB, MOJAENb JJIs
JEMOHCTpAlMM CLEIUIEHHOIO HAaCJIEIOBAHUS IIPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKporpenapar: «Jpozoduay.

IIpakTnueckas padora «M3yueHue pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEILUBAHUS y APO30(DHIBDY.

IIpakTnueckas  padora  «l3ydyeHwe  pe3yabTaroB  JUTHOPUTHOTO
CKpEUIMBAHUS y IPO30(PUITBDY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYMBOCTH

B3aumonelictBue renotuna u cpenbl npu  GopmupoBaHuu (peHoTumna.
N3menunBoCTh npu3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYHUBOCTH: HEHACJIEACTBEHHAsl U HACJIEACTBEHHAS.

Momudukanonnas u3MeHYuBOCTh. Ponb  cpeapl B (opMHpOBaHUU
MoOIM(UKAITMOHHONW M3MeHUMBOCTH. Hopma peakuuu npusHaka. BapuanumoHHBIM
psin u BapuanmonHas kpuBas (B. Moranncen). CoiicTBa MomupuKannoOHHON
U3MEHYHUBOCTH.

I'eHoTMNIMYEecKass U3MEHYNBOCTh. CBOMCTBA TEHOTUIMUYECKON N3MEHUHUBOCTH.
Bupl reHoTHIINYECKON M3MEHYMBOCTH: KOMOUHATUBHAS, MyTallHOHHASI.

KomOunatuBHass M3MEHUYMBOCTh. Mel03 M MOJOBOM MpollecC — OCHOBA
KOMOWHATUBHON M3MEHYHBOCTH. PoJTb KOMOMHATHBHON M3MEHUYUBOCTH B CO37IaHUHU
TeHETHYECKOTO Pa3Hoo0pa3us B Mpezesiax OJHOTO BHUIA.

MyTanuoHHass W3MEHYMBOCTb. BHIbl MyTalui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYLUPOBAaHHBIE MyTaluW. SoepHble U
HUATOIUIa3MaTndeckue mytauuv. ComMaTHYeCKHe M MOJIOBblE MyTauuu. [IpuunHbI
BO3HMKHOBEHUs MyTanud. MyTareHsl W WX BIMSHHE Ha OPraHU3MBIL.
3aKOHOMEPHOCTH MYTAIMOHHOTO MpOLEecca. 3aKOH TOMOJOTHYECKHUX PSAOB B
HacneacTBeHHoW u3MeHunBocTH (H.M. BaBunoB). BuesnepHas m3MeHYMBOCTH U
HACJIEJICTBEHHOCT.

Onucenemuxa u INUSEHOMUKA, POlb ONUSEHEMUYECKUX (DAKmopos &
HACe008aHUY U USMEHYUBOCMU (DEHOMUNUUECKUX NPUSHAKOE Y OP2AHUZMOB.

JdeMoHcTpanuu

[Toprpersr: I. ne ®pus, B. Moranncen, H. 1. Basuiios.

Tabmuubl u  cxembl: «Buugbl HW3MEHUHUBOCTHY, «MoaudukanuoHHas
U3MECHYUBOCTEY, «KomOnHaTuBHAS N3MCHYUBOCTHY, «Meiio3»,
«OmnogorBopeHuey, «I eHeTHuecKkre 3a00eBaHMS YeIOBEKay, « BUIbI MyTaruiiy.



OO6opynoBaHue: XUBbIE U TepOapHbIE SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (pororpadun) KUBOTHBIX C PA3IMYHBIMU BUAAMHU U3MEHYUBOCTH.

JlaGopaTopHasn padora «HccnenoBanue 3aKOHOMEPHOCTEN
MoAU(pUKAITMOHHON u3MeH4YnBOCTU. [locTpoeHne BapuallMOHHOTO psAla W
BAPUALMOHHOW KPUBOW».

IIpakTnueckas padora «Myrtaumu y gapo3oduiasl  (Ha  TOTOBBIX
MUKpOIpenaparax ).

Tema 14. I'eHeTHKA Yeii0BeKa

Kapuorun uyenoeka. MexayHaponHass mporpamma HCCIEIOBaHUS TE€HOMaA
yernoBeka.  Meroapl  M3y4YeHHMSl TEHETHMKHM  4YEJIOBEKAa: TI€HEaJOrMYECKUM,
OJTM3HEIIOBBIH, IUTOT€HETUYECKHIA, NOMYJISILIUOHHO-CTaTUCTUYECKUN,
MOJIEKYJISIPHO-TE€HETUYECKHIA. CoBpemMeHHOe OTIpEeCIICHUE TE€HOTHIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[T11P-ananu3a. HacneacTBeHHble 3a001eBaHUs YeI0BeKa. [ eHHbIE M XpOMOCOMHBIE
Oone3Hn uenoBeka. boJe3HM C HACIEACTBEHHOW MPEApacroNOKEHHOCTHIO.
3HauCHHE MENMUIIMHCKON N'eHETHKH B MPEJOTBPAILICHUU U JIEYEHUU FEHETUYECKUX
3a0oeBaHuil 4YenoBeKa. MeIUKO-TeHETUYeCKOe KOHCYJIbTUpoBaHue. (CTBOJIOBBIE
KJIeTKH. [[oOHSATHE «TEHETUYECKOro rpy3a». DTUYECKHUE ACTIEKThl MCCIEAOBAHUN B
001acT peJaKTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue QakTopbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YEJIOBEKa K
bU3UYECKOMY U XMMHUUYECKOMY 3arps3HEHUI0 OKpYKaroleh cpesnl. [ eHeTrudeckast
MPEAPACIIOIOKEHHOCTh YEJIOBEKA K MATOJOTHUSIM.

JdemoncTpanumn

Tabmumpr 1 cxemsl: «Kapuotun yenoBeka», «MeTofbpl M3yueHUs TEHETUKH
yenoBekay, «l eneTnyeckue 3a00I€BaHUs YEIOBEKAY.

IIpakTyeckas padora «COCTaBICHUE U aHAIU3 POIOCIOBHONY.

Tema 15. Cesiekiusi OpraHu3MoB

JlomecTukanus # CeJEKUMs. 3apOXKIACHUE CEeNEKIMU W JIOMECTUKAIIUU.
Yuyenue H. W. BaBunoBa o IleHTpax npouUCXOXKIEHUS €M MHOrooOpasus
KYJIBTYpHBIX pacTeHuid. Ponb cemekuuy B CO31aHMM COPTOB PACTEHUN M MOPOL
KUBOTHBIX. CopT, mOpojaa, IITaMM. 3aKOH TIOMOJIOTUYECKHX pSJIOB B
HacjaeACcTBeHHOM wu3MeHuuBoctd H. 1. BaBumoBa, ero 3HaueHue JJis
CEJIEKIIUOHHOM paboTHI.

Meronbl cenekImoHHON paboThl. MCKyCCTBEHHBIM OTOOP: MACCOBBIM U
WH]IUBU]1yaJIbHBIN. Ortanbl  KOMOWHAIIMOHHOM cenekuuu.  Mcnbeitanue
npou3BoAUTENEH MO MNOTOMCTBY. OTOOp MO TEHOTUNY C MOMOUIBIO OIEHKHU
¢eHoTHIIa TOTOMCTBA M OTOOP IO TreHOTUIY ¢ oMol ananu3a JIHK.

HckyccTBeHHBIM ~ MyTareHes  KaK  METOJ  CEJICKIIMOHHOW  paboTHI.
PannanmoHHbIil 1 XMMHYECKUN MYyTareHe3 Kak MCTOYHHMK MYTaluld y KyJIbTypHBIX



dbopm opranusmoB. Hcrmonbp3oBaHHE TEHOMHOTO PEIAaKTHPOBAHUS M METOJOB
pexomOuHanTHBIX JJHK nms momydenust uicxoqHoro Marepuaa Jisi CEJIeKIUu.

[Tonyuenue MIOJIUTIOU/TOB. BuyTtpuBugoBas rudpuIU3aIus.
brmuskoponcTBeHHOE — CKpemmBaHWe, WM UHOpuaAWHT.  HepomcTBenHOE
CKpelnuBaHue, Win ayTopuauHr. lerepo3uc u ero npuyuHbl. Mcmonp3oBaHue
rerepo3uca B cenekiuu. Otnanéunas rubpuausanus. [Ipeogonenue Oecruioaus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENIEKIIUU PACTEHUM U )KUBOTHBIX. «3e1EHas
Desonoyus.

CoxpaHeHue U U3yYeHUE T'€HETUYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHUU U
UX JUKUX pomMuYed NI CO3MaHUs  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJAbTYp. HM3yuenue, coxpanweHue u  ynpasieHue
2EHeMUYeCKUMU Pecypcamul CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX 8
Yensax yIyduleHus Cyujecmeyiomux U co30aHus HOBblX Nopoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEHUEM COBPEMEHHbIX MemOo008 HAYUYHLIX UCCIEe008aAHUI,
nepeoosulx uoeti U NepCneKmuBHbIX MmexHoN0Ul.

JdemMoHcTpauuu

[Toprpersi: H. 1. BaBuios, U. B. Mwuuypun, I. JI. Kapneuenko, II. IL
Jlykssinenko, b. JI. Acraypos, H. bopnoyr, JI. K. benses.

Tabnuier u cxeMbl: «L{eHTpBI TPOUCXOXKICHUS U MHOTOOOpa3us KyJIbTypPHBIX
pacTeHmi», «3aKOH TOMOJOTHMYECKHUX PAJIOB B HACIIEICTBEHHON H3MEHUHUBOCTH,
«Meronpl cenekuumy, «OtaanéHnas ruopuanzanus», «MyTtareHes».

JlaboparopHasi padora «/3yueHne COpTOB KyJIbTyPHBIX PACTEHHU U MOPOL
JIOMAIIIHUX KUBOTHBIX).

JlaGoparopnas padora «/3ydeHue METOJIOB CEIEKIIUN PACTCHUI.

IIpakTnyeckas padora «IIpuBUBKa pacTEHUI».

Ikckypensi «OCHOBHBIE METOJBI WM JIOCTHIKEHMSI CEJIEKI[MU PacTeHU u
YKUBOTHBIX (Ha CENIEKI[TUOHHYIO CTaHIIHIO, IUIEMEHHYIO bepmy,
COPTOMCTIBITATEIPHBIA yYaCTOK, B TEIUIMYHOE XO3SUCTBO, B JabopaTropuro
arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

Tema 16. BHOTEeXHOJIOTMS U CHHTETHYECKAas OMOJI0TUsA

OOBbEKThI, HCIOJIb3yeMble B OHUOTEXHOJOTMH, — KIJIETOUYHBbICE W TKAHEBbBIC
KYJIBTYPHI, MUKPOOPTaHU3MBI, ux XapaKTEepPUCTHUKA. TpaguunonHas
OMOTEXHONOTHUS:  XJIeOOTeueHne, TOMyUYeHUE KHCIOMOJOYHBIX MPOTYKTOB,
BUHOzeNnue. Mukpobuonoruyeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTUYECKUX
TexHosioruit. [Ipon3BoacTBO O€ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH M WHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYHUPOBAHHSI TEHOMOB C I[EJIbI0 MOJYYEHUsI OPraHU3MOB U MX KOMIIOHEHTOB,
COJIEpIKAIIMX HE BCTPEUAIONIUECS B MPUPOJIE OMOCUHTETUYECKHUE TTYTH.



Knerounas wmnxeHepus. MeToabl KynbTypbl KJIETOK M TKaHEW PAaCTCHUU U
#KUBOTHBIX. KpuobGanku. Comaruyeckas THOpUAM3alUsg W COMaTHYECKUN
sMOpuorene3. Mcnonb3oBaHWE TalIOWJO0B B CeNEKIUU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumel. Vcnonv3oeanue MOHOKIOHANbHBIX U NOTUKTIOHATbHBIX
aumumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOPEHUE. PeKoHCTpyKuHs
AUIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. MeTOI TpaHCIUIAHTAIUU SIAEP KIETOK.
Texnonozuu 0300posénenuss, KyIbMugUpPOBaHUs U MUKPOKILOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpomMocoMHass MW TeHHas WHXeHepusA. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
koHcTpyupoBanue pexkomOuHaHTHBIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTuKeHnsT W TEpPCIEeKTUBBI  XPOMOCOMHOW WM TE€HHOW  WHYKEHEPHUH.
DKOJIOTMYECKUE U AITUYECKUE MTPOOIEMbl TeHHOW MHKEHEPHH.

MenunHckue OuorexHosmoruu. IloctreHoMHas nHM@poBas MeIULMHA.
ITIIP-guarHocTuka. MeTaOOJOMHBIN  aHANW3, TCHOLCHTPHYCCKHA  aHAIIN3
IIPOTEOMA YEJIOBEKA [UIA OLIEHKH COCTOSHUA €ro 310poBbi. Mcmomb3oBanue
CTBOJIOBBIX KJIETOK. TapretHas Tepanus paka. 3D-OnmounxeHepus sl pa3paboTKu
(yHIaMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHM, CO3[aHMSI KOMILIEKCHBIX
TKaHEH COYETaHHEM TEXHOJOTHI TPEXMEPHOro OMOMPHHTHUHTA M cKadQoiauHra
JUISL PELICHUS 3a7a4 IEPCOHATU3UPOBAHHON MEULINHBI.

Coznanue BEKTOPHBIX BaKIMH C IEJbI0 obecreueHrss KOMOWHUPOBAHHOM
3amuThl 0T Bo3Oyautenedd OPBU, ycTaHOBieHHE MOJIEKYISIPHBIX MEXaHHU3MOB
¢ynkumonupoBanus PHK-conepxkamux BupycoB, BBI3BIBAIOIIUX O0CO0O ONACHBIE
3a00JIEBaHMS YEJIOBEKA U KUBOTHBIX.

JdemMoHncTpanuu

Tabnuipl u cxemsbl: «Mcronb3oBaHNE MUKPOOPTaHU3MOB B MTPOMBIIIIEHHOM
IIPOU3BOACTBEY, «KneTounas nuxxeHepus», «l eHHass HHXKEHEPUS.

Jlaboparopnas padora «/3yueHrue 0ObeKTOB OMOTEXHOIOTUIY.

IIpakTuueckas padora «IloaydeHre MOJIOYHOKUCIBIX MPOITYKTOBY.

Ikckypeusi  «buorexHosnoruss — BakHEHIIas MPOM3BOAUTEIbHAS Cuia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIHOHHBIX IPEICTABJICHUHA B
Onosioruu

OpomonmonHass Teopuss Y. [lapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
napBuHHu3Ma. JKu3Hb 1 HaydHas aestenbHocTh Y. J[apBuHa.

JIBI>KyIIIME CUJTBI ABOJIOIMHU BUIOB 110 Y. /lapBUHY (BBICOKAsi MTHTEHCUBHOCTh
Pa3MHOXEHHUSI ~OpPraHUW3MOB, HACJEACTBEHHAass HM3MEHUYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).



Odopmiienue cunteTndeckor Teopun HBomonuu (CTD). Heitrpanbhas
Teopust  3BomonMu. COBpEeMEHHas dSBOJIONMOHHAS  OuWoNorus. 3HavYeHHE
SBOJIIOLIMOHHON T€OpUHU B (POPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTUHBI MUpAa.

JdemoHcTpanumn

[Toptpetsi: Apucrorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroee, Y. [apsun, C. C. Yersepukos, 1. . llImansraysen, k. Xonaein, /. K.
benses.

Tabmuubr u  cxembl: «Cucrema uBoil mnpuponasl (mo K. JlunHewo)»,
«JlectHuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm QopMHpPOBaHHUS
MPUCTIOCOONICHNA y pacTeHuil u >XKUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapripyta nytemectsus Y. Japsunay, «Haxonku Y. JlapBunHay, «@opMbl 00pHOBI
3a cyuiectBoBaHuey», «llopoasl romybeit», «MHorooOpa3ue KyabTypHBIX (popm
Karmyctb», «Ilopoabl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JBWXKYIIUX CHJ 3BOJIIOLHUNY,
«OCHOBHBIE MTOJIOKEHUS CHHTETUYECKON TEOPHUH SBOJIIOLIUNY.

Tema 2. MUKPOIBOJIIONUA U €€ Pe3yJIbTaThI

[Tonmynsiuust Kak 3JIeMEHTapHas €IuHUIA ABOTIOIUNA. COBPEMEHHBIE METOMBI
OIIEHKM TE€HETUYECKOTO pa3HooOpa3uss U CTPYKTyphl mnomyisauuil. M3Menenue
reHopoHa TMOMyJSAMUA KaK JJIEMEHTApHOE DSBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTuyeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHble (AKTOPHI (IBWKYIIHME CHUJIbI) SBOJIONUU. MyTallMOHHBIHN
npouecc. KomOuHaruBHass u3MeHUMBOCTb. [Jlpeiid reHoB — ciydaiiHble
HEHAIPABJICHHBIC U3MEHECHHSI YaCTOT ajulesiel B momy susax. IddexT ocHoBares.
Ippexm oOymoviroynoeo eopnviwka. CHuUdCeHUe 2eHemUYecKo20 pPa3H000pa3usL:
npuuunsl u cieocmeus. Ilposesnenue sghghpexma opetigha eenos 6 HoONLUUX U MATBIX

NONYIAYUSX. Murpanuu. Nzomsus IIOITYJISIL{NA: reorpaduyueckas
(mpocTpaHCcTBEHHAs ), Ouonornyeckas (penpoayKTUBHAs).
EctecTtBeHHbIlt 0TOOp — HampaBmstonui  (aktop 3Boionun. DopMeI

€CTECTBEHHOTO  OTOOpa:  NBIDKYIIUHM, CTAaOMIM3HPYIOUIUH,  pa3pbIBAIOIIHIA
(nu3pynTuBHbI). [lomoBoil oTOOp. BO3HMKHOBEHHE M SBONIOLUS COIMATBHOTO
TTOBE/ICHHMSI )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OPraHM3MOB  KaK  pe3yiabTaT  MHUKPOSBOJIOIHH.
Bo3nukHoBeHHe — mpHcmoOcOONieHHMii y  OopraHu3MoB.  ApoMopdo3bl  H
uanoanantanuu. [lpumepsl npucrnocobaeHuit y opraHu3MoB: MOPQOIOTUYECKHE,
¢usnonornyeckue,  OMOXMMHYECKHe,  MoBeAcHUeckne. OTHOCHTEIHHOCTH
IPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykTypa. BupooOpa3oBaHue Kak pe3yabTar
MUKpOdBOMOIMKU. M3omsamus — xirodueBor (aktop BumooOpazoBanusa. [lytu u
CIIOCOOBI BHUJI000pa30BaHUSA: aJUIONIaTPUYECKOe (reorpaduueckoe),



CUMITATPUYECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE)» (monumonAU3aIusl,
rubpuauzanus). JIMTenbHOCTh HBOIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl pOpMUPOBaHUS OUOJIOTMYECKOTO pa3Ho00pasusl.

Ponp sBOMOIIMOHHOM 6MONIOTHH B pa3pabdOTKe HAyYHBIX METOAOB COXPAHEHUS
ouopazHooOpasusi. MHUKPOIBOIIONUS W KODBOIIOIHUS IMAPA3UTOB U HX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMUYHMBOCTH K aHTHOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JdeMoHcTpanuu

[oprpetsr: C. C. YerBepukos, J. Maiip.

Tabmumelt 1 cxembl: «MyTallMoOHHAsT HW3MEHUUBOCTHY, «llomymsiimonnast
CTpPYKTypa Buaa», «Cxema nposiBieHus1 3akoHa Xapau—BaiinOepray, «/IBmwkyiue
CWJIBl HBOJIIOIMNY, «IKOJIOTHYECKas M3O0JALMS MOMYJSIIUI ceBaHCKOM (openmny,
«l'eorpaduueckasi M30ISALUST  JIMCTBEHHUIIBI CHUOUPCKOM U JIMCTBEHHHUIIBI
naypckoiy, «llonyasiiiuoOHHbIE BOJIHBI YHCIIEHHOCTH XUILHUKOB U KepTB», «Cxema
JENUCTBUSA €CTECTBEHHOTO 0T00pa», «®DopMbl OOpbOBI 3a CyIIECTBOBAHHUE),
«AnnycTpuanbHbelil MenaHu3M», «OKuBble nckomaembie», «[IokpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexnaronias OKpacka YKUBOTHBIX»,
«Dusznonornueckue agantauun», «lIpucnocoOnIeHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTEY, «Kputepun Buma», «Buasl-nBoitHukn», «CTpyKTypa BUIa B
npupone», «Crnocobsl BugooOpazoBaHus», «leorpaduyeckoe BuUA00Opa3oBaHHE
TpEX BHJIOB JAHIBIIICH», «DKOJOTMYECKOE BUI000pa30BaHUE BUJIOB CHUHUILY,
«ITonumnonasl pacteHui», «KanycTHO-peeuHblid THOPUI.

OO6opynoBanue: repOapuu pacTeHUH, KOJJICKIIMA HACEKOMBIX, dydena MTHUIl |
3BEpe ¢ MpUMEpaMu pa3IMuHbIX IPUCTIOCOOTICHUH, Yydelnia ITHI] U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHuil OJIM3KUX BHJOB, OOpPAa30BABIIMXCS Pa3IUYHBIMU
croco0aMu.

Jlaboparopnasi pabora «BpisiBIeHUE H3MEHUMBOCTH Yy 0CO0€M OFHOTO
BUJIAY.

Jladboparopnass  padora  «lIpucnocobneHuss  OpraHU3MOB U HUX
OTHOCUTEJIbHAS 11ETIECO00Pa3HOCTDY.

Jladboparopnasi paGora «CpaBHeHUE BHUJIOB TI0 MOP(HOIOTHUUECKOMY
KPUTEPHUION.

Tema 3. Makpo3BoJIIOIUA U €€ pe3yIbTaThl

Meronbl  u3yuyeHus MakposBomouuu. [laseoHTonornyeckue  MeTomabl
uzydeHus odBomtonuu. Ilepexomueie QopMbl U PUIOreHETUYECKHUE  PSJIbI
OpraHU3MOB.

buoreorpaduyeckne metoasl m3ydeHus sBomornuu. CpaBHeHHE (IOpHI U
dayHbl MaTepukoB M  OCTPOBOB. buoreorpaduyeckue obOmactu 3emiu.
Buapl-3HIEMHUKY U PETUKTHI.



OMOPHOIOTUYECKUE U CPABHUTEIHbHO-MOP(HOIOTHIECKUE METOAbl U3yUEeHHUS
SBONIOLMH. [E€HETMYECKHME MEXaHU3Mbl DBOJIOLMM OHTOTEHE3a W IOSBJICHUSA
SBOJIIOIIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  AQHAJIOTMYHBIE  OPraHbI.
PynumenTtapubie  opranbl W araBU3Mbl.  MOJEKYISIPHO-TEHETUUECKHUE,
OMOXMMHUYECKHE U MAaTEMaTHUYECKHUE METO/bl M3yUeHHUs IBONIOIMHU. [ OMOJIOTHYHBIC
redbl. COBpEMEHHBIE METOBI TOCTPOCHHS (PUIIOTEHETHUECKUX JI€PEBHEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIIOIUSI TEHOMOB.

OOGuue 3akOHOMEPHOCTH (TIpaBUIIa) BOMOIUU. [Ipunyun cmenvl @yHKyul.
HeoOpartumocTe »Bomoonuu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
HBOJIFOLIUAH.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

TaOnuupl u cxeMbl: «DUIOr€HETHUECKUN P JOWAIN», «ApPXEONTEPUKCY,
«3Bepo3yObie  smepe»,  «Creromedansy,  «Punnodputsy,  «CemeHHBIC
NanopoTHUKWY», «buoreorpaguueckue 30HbI 3emian», «Jlpelid KOHTHHEHTOBY,
«Penuktbl»y, «HauanpHble cTaguu SMOPUOHAIIBHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «lOMOJIOTMYHBIE ¥ aAHAJOTMYHBIE OpraHb», «PynuMeHThD,
«ATaBu3MbD), «XpOMOCOMHBIE HAaOOphl YEIOBEKAa M IIUMIIaH3e», «lJIaBHbBIC
HATPABIICHUS SBOTIOIUNY, «OOIIIe 3aKOHOMEPHOCTH 3BOJTIOLIANY.

OO6opynoBanue: KOJJICKIIUM, TepOapuu, MYISDKA HCKOIMAEMBbIX OCTaTKOB
OpPraHu3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUN HACEKOMBIX.

Tema 4. Ilpoucxoxaenne u pa3BUTHE KU3HA HA 3emule

Hayunbie rumore3sl MNPOUCXOXKACHUS >KU3HM Ha 3emuie. AOHWOTeHe3 U
naHcriepmusi. JloHay4Hble TPEICTABICHUS O 3apOXKJICHUU KU3HU (KPEalMOHU3M).
['mnore3a MOCTOSHHOIO CaMO3apOXKACHUS KU3HU U €€ OITPOBEP)KEHUE onbITamu D.
Penu, JI. Cnannanuanu, JI. Ilactepa. [Ipoucxoxienue sk1U3HU U aCTPOOUOJIOTUSL.

OcHOBHbIE 3Tanbl HEOPraHU4ECKON SBOJIIOLIUU. [Limanerapuas
(reoyoruyeckasi) JBOJIOIMSA. XUMHUYECKas DSBOJIONUSA. AOHWOTCHHBIM CHHTE3
OpraHhyYecKux BemecTB u3 HeopraHmyeckux. Ombir C. Mumiepa u 1. IOpu.
O6pazoBanue nonuMepoB U3 MoHoMepoB. Koanepearnas runoreza A. W. OnapuHna,
rumnote3a nepBuyHoro Oympona JIk. XongeitHa, reHeTtwdeckas rumore3a [.
Ménnepa. Pubosumbr (T. UYex) u runoresa «wmumpa PHK» V. TunbGepra.
dopmupoBanre MeMOpaH U BOBHUKHOBEHHE MPOTOKIIETKH.

Ucropuss 3emnu u wmetoasl e€ wusydeHus. lckomaemble opraHuueckue
octarku. leoxpononoruss u €€ wmeronpl. OTHOCUTENbHAsT U aOCOJIOTHAS
reoxpoHoJiorus. ['eoxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJBL, STOXH.

HavanbHble 3Tambl OpraHUYecKOd HBOMIOUMM. l[losBiIeHHE W 3BOIIOLUS
NEPBBIX KIETOK. DBOJIOLUS MeTaboau3Ma. BO3HMKHOBEHHE TEPBBIX SKOCUCTEM.



CoBpeMeHHbIE MUKPOOHBIE OMOTIJIEHKM KaK aHAJIOT MEPBHIX HA 3eMiie COOOIIECTB.
Crpomatonutsel. [IpokaprOTHI U 3yKapUOTBHI.

[Tpoucxoxnenue 3ykapuot (CUMOMOTEHE3). DBOIOLUOHHOE TPOUCXOKIACHHUE
BUPYCOB. [IpOMCXOXKJIE€HME MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIONMM BBICIIUX pacTeHud. OCHOBHBIE apoMOp(O3bI
pacrenui. Bbixox pacreHud Ha cyuy. llosBieHue CIOpOBBIX pAacTEHUM W
3aBoeBaHHe WMHU cymu. CeMeHHble pacTteHusa. [IpoucxokaeHne IBETKOBBIX
pacTeHUu.

OcCHOBHBIE 3Tambl SBOJIOIUU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuili B3pbIB — IMOSIBICHUE COBPEMEHHBIX
TUNOB. IlepBbie XOp/IOBBIE KUBOTHBIE. JKH3HBb B BOAE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenne ampuobuit u pentwimil. IIpoucxoxkaeHre MIESKOMUTAIONINX U
nturl. [lpuamun ximroueBoro apomopdo3a. OcBoeHHE OECIIO3BOHOYHBIMU |
MIO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3zBuTtne xu3HM Ha 3emiie MO 3paM M IMEPUOAAM: apXeul, MPOTEPO30H,
najaeo30M, Me3030i, kaitHOo30HM. O011as XapaKTEPUCTUKA KIMMaTa U T€0JIOTUUECKUX
npoueccoB. [losiBieHre U paclBET XapaKTEPHBIX OPraHW3MOB. YIIIEOOpa30BaHHE:
€r0 YCJIOBHS U BIHMSIHUE HA Ta30BbIA COCTAB aTMOC(HEpHI.

MaccoBble BBIMUPAHUSI — DKOJOTHUYECKHE KPU3HUCHI Mpouuioro. IIpuunHel u
CJIEJICTBUSI MACCOBBIX BbIMUpaHUN. COBPEMEHHBIN SKOJIOTUYECKUH KPHU3UC, €ro
ocobenHoctu. [Ipobnema coxpanenus: brmopazHooOpasusi Ha 3emIie.

CoBpeMeHHass cUCTEMa OpPraHM4ecKoro mupa. [IpuHIUNBl KiIacCUpUKAIUU
opranu3MoB. OCHOBHbIE CHCTEMAaTUYECKHUE TPyl OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanwu, JI. [Tactep, . 1. Meunukos, A. H.
Omnapun, Ix. Xonaeun, I. Ménnep, C. Mumiep, I. FOpmu.

Tabmunbl u cxembl: «Cxema onbita @. Penny, «Cxema ompita JI. ITactepa mo
U3YUYEHUIO CaMO3apoXKJIeHHs XHU3HW», «Cxema ombita C. Mwumiepa, I HOpwuy,
«JTanbl  HEOPraHWYECKOM  HBomouum»,  «leoxpoHomoruueckass  mIKaiay,
«HavanbHble 3Tanbl OpraHUYEcKo 3BoOLMNY, «CxemMa o0pa3oBaHUsl 3YKapUOT
nyTéM cumOuoreHesa», «Cucrema >XuBOM mnpupoab», «CTpoeHue BHpycay,
«Apomopdossl  pactenuity, «PuHHOGUTH, «OTHOKJIETOUYHBIE BOJAOPOCINY,
«MHoroksierounble  Bogopociam», «Mxu», «IlanopoTHukn», «lo0ceMeHHbIE
pactenus», «Opranbl LIBETKOBBIX pacTeHuil», «Cxema pa3BUTHS KUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmmey, «KuIlIeYHOTOMIOCTHBIEY,
«IInockue YepBW», «YneHnuctonoruey, «PBI10BIY, «3eMHOBOIHBIEY,
«IIpecmbikarommecs», «lItumpy, «Muaekonurtatomme», «Pa3Butue Xu3HuU B
apXenucKom 3pe», «Pa3BUTHE KU3HU B MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B



ITAJICO30MCKOM 3pe», «Pa3BuThe KU3HU B ME3030UCKOMN 3pe», «Pa3BuTue xKu3HU B
KailHO30MCKOM 3pe», «COBpEMEHHAasi CUCTEMA OPraHUYECKOTO MUPAy.

OOGopynoBanue: repOapuu pacTeHHl pa3IMYHBIX OTJEIOB, KOJUICKIIUU
HACEKOMBIX, BJIQXKHBIE MPENaparbl >KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UITIOKOJKHX, CKEJIEThI [I03BOHOYHBIX )KMBOTHBIX, Yy4esa NTHL] U 3BEPEM, KOJIEKIINH
OKaMEHEJIOCTEH, TMOJE3HBIX MCKOMAEMBbIX, MYJSKU OPraHUYECKUX OCTaTKOB
OpPraHU3MOB.

BupryaabHass  1a0oparopHas  padora «MoaenupoBaHHE — OIBITOB
Munnepa—tOpu no u3ydeHnto a0MOr€HHOTO CUHTE3a OPraHUYECKUX COCIUHEHUN B
NepPBUYHON aTMochepey.

Jlaboparopnasi pabGora «l/3yyeHue U ONHUCAHUE HCKOMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuueckass padora «/3ydyeHne OCOOCHHOCTEH CTPOCHUS pPACTECHUU
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «/3ydyeHne 0coOOEHHOCTEHN CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4ye10BeKa — aHTPOINOIreHe3

Paznens! n 3agaum aHTpOonosoruu. MeToapl aHTPOIIOJIOTHH.

CraHOBNEHUE TPEACTABICHUN O MPOUCXOKICHUM 4YeJIOBEKa. PenurnosnHsie
BO33peHus. COBpEMEHHbBIE HAyUHbIE TEOPHUHU.

CXx0IcTBO YeNloBeKa ¢ KUBOTHBIMUA. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.
CBunerennscTBa CXOJZICTBA YEI0BEKa C KUBOTHBIMU:
CPaBHUTEIHHO-MOP(OIOTUUECKHE, AMOPHOJIOTHYECKHE,
¢u3nonoro-6MoXxuMHUEcKue, nopeaeHueckne. OTIUYUs YelloBeKa OT KUBOTHBIX.
[IpsAMOXOXKIEHUE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra U BTOPOM CUTHAJIbHOM CUCTEMBI.

JIBrxymue cuiibl (pakTopbl) aHTPONOreHe3a: OMOJIOTUYECKHE, COLUATIbHBIE.
CooTHomieHue OUOIOTUYECKUX U COITMAIBHBIX (DAaKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbBIE cTaguKM aHTponoreHe3a. PaHHue uenoBekooOpa3HbIE 00E3bsHBI
(IPOKOHCYJIBI) U pAaHHHUE MOHTUIBI — OOIIUE MPEAKN YETOBEKOOOPa3HBIX 00€3bsH U
MoAer. ABCTPaJONUTEKN — JABYHOTHE NMPEAKH JIroaen. YenoBek yMenbli, IepBbIe
W3TOTOBJICHHS OpYAMM Tpyna. UenoBek npsaMOXOIAIIAN 1 ITEPBBIN BBIXOJ JIFOIEH 32
npenensl  Adpuxku.  YemoBek — relmenbOeprckuii  —  OOmMEM  TIpenoK
HEaHIEPTaJIbCKOTO YEJIOBEKA U YEJIOBEKa pa3yMHOro. YenoBeKk HeaHAEPTAIbCKUM
KaK BHJI JIOAEH XOJIOAHOTO KimMara. YeloBeK pa3yMHbId COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHME KOHTHHEHTOB 3a mpeAenamMu AQpHKu.
[TaneoreneTrka u najaeoreHOMUKA.

DBOJIONKA COBPEMEHHOTO ueJoBeKa. EcTecTBEHHBIN OTOOpP B MOMYJISIIHIX
yenoBeka. MyTallMOHHBIN Tpoliecc W mnoiaumopdusm. IlomynsiroHHbIE BOJHBI,



npeid reHoB, murpanus u «3G(exT ocHoBaTeNs» B MOMYISIIUSIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. llonarue o pace. bosbume pacel: eBponeougHas
(eBpasmiickasi),  aBCTpaJio-HErpoujHas  (PKBaropuajibHasl),  MOHTOJIOWHAS
(a3uarcko-aMepuKaHCcKas). BpeMs u myTu pacceleHHs] 4YelOBeKa IO IUIaHETE.
EnuncTtBO  yenoBeueckux  pac. HayyHas  HECOCTOSTENBHOCTh  pacHu3Ma.
[IpucnocoOneHHOCTh 4YeOBeKa K pPa3HbIM YCJIOBUSIM OKpYXKArOUIEH Cpebl.
Bnugaue reorpaguueckoil cpeapl M japedda TEeHOB Ha MOPQOJIOTHIO U
(U3NOTOTHIO YeTIOBEKA.

MexauciuIuinHapable  MeToAbl B (Qu3nyeckodl  (OMONOTHMYECKOM)
AHTPOMNOJIOTMM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHUS U MAJCOaHTPOMOJIOTHS
YeJIOBEUECKUX MOMYyJAluil. buoconnanbHble HCCIEIOBaHUS MPUPOILI YEIOBEKA.
NccnenoBanne KOABOMOLUKU OUOIOTMYECKOTO U COLIMAIIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

[Toprpetsr: Y. dapBun, JI. JIuku, A. A. Porunckuit, M. M. I'epacumos.

Tabnuipl U cxembl: «MeToJbl AHTPONOIOTUMY, «I OJIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBDY, «CKENeT YenoBeKa W CKEJEeT IIHUMIIaH3e»,
«PynTuMEHTBI U aTaBU3MbI», «JIBUXKYIIIUE CHIIbI aHTPOMOTEHE3a), « IBOITIOIIMOHHOE
JIpEBO  4eloOBEeKa», «ABcTpasonurek», «YemnoBek  ymensli», «Yenosek
IpAMOXOSIINIY, «JleHncoBckuil yenoBek» «Heannepranbub», «KpoMaHbOHIIBDY,
«IIpenku yenoBekay, «ITaribl 3BOJIIOLNUN YEIOBEKa», «Packl ueaoBeKay.

OOopynoBanue: MyJSDKM — OKaMEHEJNIOCTEeH, MpeAMETOB  MaTepualibHOM
KyAbTYphl ~ TIPEIKOB  UeJOBeKa, penpoaykiuuu (dotorpadum) KapTuH C
MU(DOJIOTUIECKUMU ¥ OUONEHCKUMHU CIOKETaMU TIPOUCXOXKICHUS UEeJIOBEKa,
dororpadun HaX0OK MCKOMAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YeJIOBEeKa, MOJIENb
yepena 4YeJoBeKa M ueperna I[MHUMIaH3€e, MOJENb KHUCTH 4YeloBEeKa U KHUCTH
HIMMIIaH3€, MOJIENIA TOpca MPEIKOB YEJIOBEKa.

Jlaboparopnasi pabora «lI3yueHue OCOOCHHOCTEH CTpPOECHUSI CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXOKICHHEM.

IIpakTuyeckas padora «/3ydyeHne SKOJOTHUECKUX aJanTallil 4eI0BEKay.

Tema 6. Jkojoruss — HayKa O B3aMMOOTHOLICHHMSX OPraHU3MOB H
HAOPTraHU3MEHHBIX CHCTEM C OKpY:Kallleil cpenoi

3apoxeHre u pa3BuTHE dKojoruu B Tpyaax A. I'ymOonbara, K. @. Pynse, H.
A. CeseproBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3agaun
sKoJIoruu. CBS3b KOJIOTUH C IPYTUMH HAyKaMHU.

Meronbl skonoruu. IloneBbie HaOMOACHUS. DKCIEPUMEHTHI B SKOJIOTHU:
OpUpOJAHbIE W JlaboparopHbie. MoaenupoBaHue B HKOJOTHMH. MOHUTOPUHT
OKpY’KaroIIel CpeIbl: TOKAIbHBINA, PETHOHAIBHBIN U TII00aTbHBIH.



3HauC€HHE OKOJIOTMYECKUX 3HAHWW Uil  YEeJOBEKAa.  DKOJOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3E€H 4eloBedyecTBa C npuponod. dopmupoBaHue
AKOJIOTUYECKOH KYJIBTYPbl U IKOJIOTHYECKOM IPAMOTHOCTH HACEICHUSI.

JdemoHcTpanumn

[Toptpetsi: A. T'ymGonsar, K. @. Pynbe, H. A. CeBepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnunpel 1 cxemsl: «Pazgensl skonorun», «Metonbl 3Konorum», «Cxema
MOHHUTOPHUHTA OKPY>KAIOIIEH CPENbI».

JlaGopaTopHasn padora «3yuenue METOJI0B JKOJIOTUYECKUX
VICCIIEIOBAHUID.

Tema 7. Opranusmsl U cpeaa oOUTaAHUS

Dxonoruueckue (PakTopel U 3aKOHOMEPHOCTH uX AeiicTBust. Knaccudukanus
9KOJIOTUYECKUX (PaKTOPOB: aOMOTHUYECKUE, OMOTHUYECKHUE, aHTponoreHHsie. O0mue
3aKOHOMEPHOCTU JEHCTBUA dKojmormueckux (akropon. [IpaBuno munumyma (K.
[npenrens, FO. Jlubux). TomepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

Abuornueckue ¢akropbl. CBeT Kak 3kojmoruueckuil Qaxrtop. JleicTBue
pa3HbIX YYacTKOB COJIHEYHOTO CHEKTpa Ha OPraHu3Mbl. DKOJIOTMYECKUE TPYMIbI
pacTeHHil W >KMBOTHBIX IO OTHOIICHHIO K cBeTy. CuUrHanbHas poJib CBeETa.
DOoTONIEPUOIU3M.

Temneparypa kak »skojormyeckuit ¢akrop. JleiictBue Temieparypsl Ha
opranu3mbl. [loMKMIOTEpMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. JBPUTEPMHbBIC U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnoctes kak 3konorumdeckuit (axrtop. Ilpucrnocobrmenuss pacTeHwii K
nojiJiep>kaHnio BojgHoro OanaHca. Kiaccudukanus pacTeHUN MO OTHOIICHUIO K
BoJie. [IpucnocoOnenust >kUBOTHBIX K U3MEHEHHUIO BOAHOTO PEXHUMA.

Cpensl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHAs,
IyOWHHAs ~ TOATIOYBEHHAs,  BHYTPUOpPraHU3MEHHas.  DU3NKO-XMUMHUYECKUE
0COOEHHOCTH cpel oOuTaHus opraHuzMoB. [IpucrnocoOiaeHuss OpraHusmMoB K
YKU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOUHBIE U
roguyHbie putMmbl. [IpUcOCOONEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHSIM
YCIIOBUU JKU3HU.

Kuznennsie ¢Gopmbl opraHuzMoB. [loHsiTue O JKHU3HEHHOW Qopme.
’Kuznennsie (hOpMBI paCTCHUI: JEPEBbs, KyCTapHUKH, KyCTapHUYKHA, MHOTOJIETHHE
TpaBbl, OJNHOJETHUE TpaBbl. JKu3HEHHBIE (POPMBI JKUBOTHBIX: THUIPOOHOHTHI,
re00MOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOCHUS M 00pa3a JKU3HHU.

buotnueckue paxtopsl. Buabl 6MoTHYECKHX B3aUMOIEHCTBHIM: KOHKYPEHITHS,
XMIIHUYECTBO, cCUMOM03 U ero Qopmel. [lapazutusm, xoomepainus, MyTyalu3M,



KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMojieiicTBUsl  (Toruueckue,  (Qopuueckue, ¢adbpudeckue). 3HAUCHHE
OMOTHUYECKNX B3aWMOJICHCTBUI [UIsl CYIIECTBOBAaHWS OpPraHU3MOB B Cpele
oburtanwms. [I[pUHIIATT KOHKYPEHTHOTO UCKITIOUCHHUSI.

JdemMoHcTpanuu

Tabmumpl U cxembl: «OJkomoruueckue (akTopbl», «CBETOBOM CHEKTp»,
«IKOJIOTUYECKHUE TPYIIIHI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TerIoKpoBHBIE
KUBOTHBIC», «XOJOJHOKPOBHBIC KUBOTHBIC», «DU3MOIOTHUCCKHE aIanTaluu
KUBOTHBIX», «Cpempl OOWTaHWSI OpPraHU3MOBY», «DBHONOTHYECKHE PUTMBD,
«Kuznennole  Qopmbl  pacTeHui», <«OKusHeHHble  (QOPMBI  JKUBOTHBIXY,
«IKocUCTEMA MIMPOKOIUCTBEHHOTO Jiecay, « DKOCHUCTEMa XBOMHOTO Jecay, «llenun
nuTaHusy, «XunEnuectBoy, «l[lapazutuam», «Konkypenmus», «Cumomnosy,
«KommeHcanmsmy.

O6opynoBanne: repOapuu pPacTEHUU M >KUBOTHBIX, MPUCIOCOOICHHBIX K
BIMSHUIO PA3JIMYHBIX OSKOJIOTHYECKUX (DAKTOpPOB, TepOapul CBETONHOOMBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIIOOMBBHIC, TEHEIOOUBBIE U
TEHEBBIHOC/TMBBIC KOMHATHBIC PACTCHHS, TepOapuy U KOJUICKIIMH TETUIOIOOMBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHU, Uydesia MTHIl U 3Bepei, repdapuu
pacTeHul, oTHOCAIMUXCS K Turpoduram, xcepoduram, mezopuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUIEKIIMU >KMBOTHBIX, OOMTAIONIMX B PAa3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTCHUH M IKUBOTHBIX, OOJQJAIONIUX YepTaMH
MPUCTIOCOOJICHHOCTH K CE30HHBIM HW3MEHECHHSIM YCIIOBUW JKW3HH, TrepObapuu |
KOJUICKIIMA PACTCHWHA W JKMBOTHBIX PA3IMYHBIX XU3HEHHBIX (OPM, KOJUICKITUU
KUBOTHBIX, YYACTBYIOIIHUX B PA3TUYHBIX OMOTHYECKUX B3aMMOJICHCTBUSAX.

JlabopaTropnasi paGora «BbisiBIeHHE TPUCTOCOOIEHUM OpPraHU3MOB K
BIIMSTHUIO CBETAY.

Jlaboparopnasi padora «BblsiBIeHHE TMPUCIOCOONICHUI OpPraHu3MoOB K
BIIMSTHUIO TEMITEPaTyPhD».

JlabopaTropnasi padora «AHATOMHYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rus BUIOB U MOILYJISALMIA

OKOJIOTUYECKUE  XApPAaKTEPUCTUKH  TOMYJSIIHH. [Monmynsmuss kak
ounonoruveckas cucrema. Poib HEOTHOPOTHOCTH Cpenbl, GU3HUECKUX OaphepoB U
0coOeHHOCTEH OMOJIOTUU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nomyssiiuii.  OCHOBHBIE TOKa3aTeNd MOMYNSIMUA: YHUCICHHOCTh, IUIOTHOCTD,
BO3pacTHas W TIOJOBasl CTPYKTypa, pPOXKIAEMOCThb, TPHUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPAIIHSL.

DKosorudeckas CTpykrypa nomyiasuuud. OIeHKa YUCICHHOCTH TOMYJISIIHIH.
Junamuka momynsuuu U e€ peryasiuusa. buoTtudyeckuil moTeHuan MOMyJsIUM.



MonenvupoBaHrue AMHAMUKU NOMyisinuu. KpuBbie pocTa YUCIEHHOCTH MOIMYJISIIUY.
KpuBble BbDKMBaHMS. Perynsius YHCIEHHOCTH NOMYNSIUI: posib (HaKTOpOB,
3aBUCSIIMNX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTPATEruu BUIOB (1- U
K-ctparerun).

[Tonsitue 00 skomormueckod Huiie Buaa. MecrooOutanue. MHOTOMEpHas
Mozenb dkoimormyeckor Humm Jx.M. XarumHcoHa. Pa3smepsl 3kosormyeckou
Huiy. [loTeHnuanbHas U peajan3oBaHHAs HUIIIH.

Bun kak cucrema nomymanuil. Apeansl BUIOB. BHIBI M HUX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJAEHUS W MUrpaluid >KUBOTHBIX. buomornueckue
WHBA3UHU YYKEPOIHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: k. K. XarunHCOH.

Tabmumer ¥ cxembl: «DKOJIOTHYECKHE XapPaKTEPUCTUKUA  TIOMYJISIIANY,
«IIpocTpaHcTBEHHasi  CTpyKTypa momynsiuuum», «Bo3pacTHble  NHUpPaMHUJIbI
nonynsiuun», «CKOpPOCTh  3aCENEHUs IMOBEPXHOCTU 3EMJIM  Pa3InYHbIMU
opranuzMamMmny», «Mogeinsb skonornyeckor Humu k. M. Xaraunconay.

OOopynoBanue: repoapuu pacTEHUN, KOJUIEKIIUU KUBOTHBIX.

Jladoparopnass  paGora  «lIpucmocoOneHuss ceMsSH  pacTeHHH K
pacCelIeHUION.

Tema 9. Jkos10rus co00MIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3smMoB. buoneHo3 u ero cTpykrypa. CBA3UM MeEXIy
OpraHu3MaMu B OHOLIEHO3E.

OxocucteMa Kak oTkpbiTas cucrema (A. JIx. Tencin). OyHKUMOHAIBHbBIE
OJIOKM OpPraHu3MOB B OKOCHUCTEME: MPOMYUEHThl, KOHCYMEHTBI, PEIYILICHTHI.
Tpopuueckue ypoBHU. Tpoduyeckue nHenu U ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3KocucTeMax. KpyroBopoT BeIIeCTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TOKa3aTeNIM  dKocHCTeMbl. buomacca uw  mpomykuus.
DKOJIOTMYECKUEe MUpaMubl YUcesl, 0MoMacChl U YHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. DPaykmyayuu.
Hamnpapnennbie 3akOHOMEpPHBIE CMEHBI COOONIECTB — cyKieccuu. llepBuuHble u
BTOPUYHBIE CYKIIECCUM M HX MPUYUHBI. AHTPOIOIEHHbIE BO3ACHCTBHUS Ha
cykneccuu. Knumakcunoe cooOiectBo. buopasnoobpasue u moaHora KpyroBopora
BEILIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.

[IprponHbIE DKOCUCTEMBL. JKOCUCmeMbl 03Ep U pek. DKocucmemvl MOpeu u
0Keanos8. IKOCUCmeMbl MyHOp, 1€co8, Cmenell, NyCMulHb.

AHTpOIIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoiueHo3. Paznuuuns
MEXKy aHTPOIIOTEHHBIMU U MPUPOIHBIMU SKOCUCTEMAMU.



Ypb6o3kocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. lopojackas
dmopa m dayna. CuHaHTpomM3aIUs TOPOACKOH QayHbl. buonormyeckoe wu
XO3SIMCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHKSI OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
sKocucTeMax. Ponb kackadnoco s¢hchexma u 6u008-30uhukamopos (Kioueswblx
61008) 8 (yHKYuoHuposanuu sxocucmem. TIepeHOC HEPTUU U BEIICCTB MEKIY
CMEXHBIMHM 3KOCHCTEMaMH. YCTOWYHMBOCTh OPTaHM3MOB, TOMYJISIIMA M 9KOCHCTEM
B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOITOTCHHBIX BO3ICHCTBHIA.

Mexarnuszmbi 8030eticmaus. 3A2PASHEHULl  PA3HBIX Mmunoe Ha
CYOOPeaHUIMEHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YDPOBHSX,
OCHOBbL  IKOLO2UYECKO20 ~ HOPMUPOBAHUS — AHMPONOSEHHO20  B030€elCMEUsL.
MeTo0710THSI MOHUTOPHUHTA €CTECTBEHHBIX M AHTPOIIOTEHHBIX SKOCUCTEM.

JdemoncTpanumn
[Toptpet: A. JIxk. Tencnu.
Tabmumet u cxembl:  «CTpykrypa  OuolleHO3a»,  «IKOCHUCTEMA

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMAa XBOMHOrO Jiecay, « DyHKIMOHATIbHBIC
TPyNIBl OPraHU3MOB B JKOcHcTeMe», «KpyroBopoT BemecTB B JKOCHUCTEME,
«llenn muTanus (macTOWIIHAS, CTPUTHAS)», « IKOJIOTHUECKAs MHUPAMHJIA YACEITD»,
«JKoyoruyeckas mupaMuia OMoOMacch», «IKOJIOTHYECKass MUPAMUA SHEPTUMY,
«ObpazoBanue Oonotay, «IlepBuunas cykueccus», «BoccranoBnenue jieca mocie
noxapa», «IKOCHUCTeMa 03epa», «ArporeHo3», «KpyroBopoT BemiecTB U MOTOK
SHEPTUHU B arporeHosey, «IIpuMepsr ypooskocucTem.

OO6opynoBanue: repOapuu pacTeHUH, KOJJICKIIMA HACEKOMBIX, dydesa MTHUIl |
3Bepeid, repbdapun KyJabTypPHBIX U JUKOPACTYIIUX PACTCHHH, aKBapUyM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTHyeckas padora «/3ydueHne u onucanue ypooIKOCHCTEMBI.

Jlaboparopnasi paGora «M3yueHuwe pazHOOOpa3usi MEIKUX MOUYBEHHBIX
YICHUCTOHOTUX B PA3HBIX SKOCUCTEMAX).

IKCKypcusi «IKCKypcHsi B THIHUYHBINA OuoreoreHos (B ayOpaBy, Oepe3HSK,
CJIbHUK, Ha CYXOJIOJIbHBINA MM MOWMEHHBIHN JIYT, 03€p0, 00JI0TO)».

IKeKypeusi «DKCKypcUsi B arpodKOCHUCTeMY (Ha TOJ€ WIH B TEIUTUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rodanbHasi IKOCUCTEMA

buocdepa — obOmemnanerapHas o0Ooyiouka 3eMIIM, IJie CYIIECTBYET WIH
CylleCTBOBaJIa M3Hb. PazBuTue mpencrasieHuii o Ouocdepe B Tpynax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uocdepst u e€ cocra. JKupoe
BEIIECTBO OMOC(epbl U ero GyHKIIHH.

3aKoHOMEpPHOCTU CcyliecTBoBaHus Onocheprl. OcobeHHoCcTH Onochepsl Kak
100anpHOM 3KocucTeMbl. JlnHamMudeckoe paBHOBecue B Ouochepe. KpyroBoporsr



BEIIECTB U OMOT€OXUMHUYECKUE ITUKIIBI (YIJIEpoaa, a30Ta). PUTMUYHOCTD SIBICHUI B
ounocdepe.

3oHasnbHOCTH Ouocdepsl. Ilonsitue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYyHJApa, XBOMHBIEC Jieca, CMEILIaHHbIE U IIMPOKOJIUCTBEHHbIE JIECa, CTENH, CABAHHBI,
MyCThIHU, TPOMMYECKUE Ji€Ca, BEICOKOTOPbs. Kinmar, pacTUTENbHBINA U )KUBOTHBIN
MHp OMOMOB CYIIIH.

Crpykrypa U (QyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYpPCHOTO MOTEHIINANa 1
onochepHbIx GyHKIUH.

JdemoncTpanumn

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

Tabnumsr u cxembl: «l'eochepsl 3emnny, «KpyroBopor azora B mpupose»,
«KpyroBopor ymiepona B mnpupoae», «KpyroBopor kuciopoma B HpHUPOAE»,
«KpyroBopotr Boabl B mpupone», «OCHOBHbIe OMOMBI cymmn», «Kimnmarnueckue
nosica 3emyn», «TyHnapay, «Taitray, «Cmemannbiii jecy, «1InpokoIuCTBEHHBIN
nec», «Crenby, «CaBanHay, «IIycTbiHs», « TponuyecKkuii ecy.

O6opynoBanue: repdapuu pacTeHHUI pa3HbIX OMOMOB, KOJUIEKITUH KMBOTHBIX.

Tema 11. YesnoBek U OKpy kaoumias cpena

OKOJIOTHYECKHE KPHU3UCBl W WX NpPUYUHBL. Bo3aencrBue dYenoBeka Ha
onocdepy. 3arps3HeHue Bo3aymHON cpeapl. OxpaHa Bo3ayxa. 3arps3HCHHE
BOAHOW cpenbl. OxpaHa BOIOHBIX pecypcoB. Paspymenue mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. MI3MeHeHue Kinumara.

AHTPOIIOTEHHOE BO3JEHCTBUE HA PACTUTENBHBIN M KMUBOTHBIM MHUp. OXpaHa
pPaCTUTENBHOTO M >KUBOTHOrO MHpa. OCHOBHBIE HPUHIUIIBI OXPAaHbI MPUPOIBI.
Kpacasie kauru. Ocob6o oxpansembie npupoansie Tteppuropun (OOIIT).
borannueckue caabl U 300J0TMYECKUE MMAPKHU.

OCHOBHBIC TIPUHILUIBI YCTOWUMBOTO PA3BUTHs YEJIOBEUECTBA M MPHUPOJIBI.
PammmonanpbHoe  TPUPOJOMONB30BAaHUE W COXpaHEHUE  OUOJIOTUYECKOTO
pasHooOpasus 3emum. OOIMEe 3aKOHOMEPHOCTH TITIOOQIBHBIX 3KOJOTHUCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSITHBIE TTOCIIE/ICTBHS.

Pa3zBuTne METOOOB MOHUTOPHMHIA Pa3BUTHA ONACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle uccieoosauusi nepexooa K pecypcocoepezaroujell U
KOHKYPEHmMOocnocoonoul snepeemuxe. buonozuueckoe paznoobpasue u ouopecypcui.
Hayuonanvuvie ungopmayuonnvle cucmemsol, obecneyusarowue 0ocmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U 9IKkocucmem. (OCHOBbI
IKOpeaburumayuy dKocucmem u cnocob6os 6opvovLl ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u Hazemublx 3KOCUCTNEM.

JdemoncTpanumn



Tabmumet  u  cxembl:  «3arpsisHeHue  atMocdeprl»,  «3arpsi3HEHHE
ruapochepr», «3arpsasHeHue nouBb, «llapHukoBwlii  3ddekr», «Ocobdo
OXpaHseMbI€ PUPOIHBIC TEPPUTOPUMY, «MOJEH YIIPaBISIEMOTO MUPAY.
O6GopynoBanue: ¢otorpadhun OXpaHSIEMbIX PacTeHH M KUBOTHBIX KpacHoi
kHuru Poccutickont ®enepanuu, KpacHoii KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 110
BHOJIOI'MM HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATBI

®I'OC COO ycraHaBaMBaeT TpeOOBAHMS K pe3ylbraraM OCBOEHUS
oOyJalmuUMHCST TIPOTpaMM  CPEIHETO OO0Iero o0pa3oBaHUs: JIMYHOCTHEIE,
MeTanpeaMETHBIE U TTPEAMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHMS MPOTPaMMBbl 110 OMOJOTHH
BBIJICJICHBI CIICAYIONINE COCTABJISIIOIIME: OCO3HAHWE OOYyYarolIUMUCS POCCUUCKON
rPaXXJaHCKOW UIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOMPECIICHUIO, Haiuuyue Mmomusayuu K OOydeHUIO  OHUOJIOTHH,
yeneHanpasieHHoe paszéumiue BHYTPEHHHUX YOEKISHUM JHUYHOCTHU Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPATUIIUA Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb O0YUaIOIINXCS PYKOBOJICTBOBATHCSI B CBOEH
NEATEIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMM YCTAHOBKaMH, MPUCYIIUMU CHCTEME
OMOJIOTUYECKOTO 00pa30BaAHMUS, HAIUYUE NPABOCO3HAHUS YKOTIOTUIECKON KYIIBTYPHI,
CNOCOOHOCMU CMAasums 1IEJIA U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIngHOCTHBIE PEe3yNIbTaThl OCBOCHMS MPOTPaMMBbl 10 OUOJIOTHUU JOCTUTAIOTCS
B E€IMHCTBE Yy4YeOHOW M BOCHHUTATEIBHON JEATEILHOCTH B COOTBETCTBUH C
TPAIULUUOHHBIMU  POCCUMCKMMH  COLUMOKYJIBTYPHBIMH, HCTOPHUYECKHUMHU U
JyXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSMH, TPHHATHIMH B OOIIECTBE NpaBUJIAMU H
HOpMAaMHU  TIOBEJCHHWS M  CIOCOOCTBYIOT  MpolleccaM  CaMOIIO3HaHWUS,
CaMOBOCIIMTAHUSI U CaMOPA3BUTHUSI, PA3BUTHUSA BHYTPEHHEH MMO3UIIMU JUYHOCTH,
MaTPUOTH3MA U YBAXKEHHUS K 3aKOHY U MPABOIOPSAIKY, YETOBEKY TPy/Aa U CTApILIEMY
MOKOJICHUIO, B3aMMHOTO YBa)XXCHUS, OEpPEKHOTO OTHOIIEHUS K KYJIBTYpPHOMY
HACJICIUI0 W TPAJIUIMSAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoii denepanuu,
MIPUPOJIE U OKPYKAIOIIEH cpee.

JIngyHOCTHBIE pe3yabTaThl OCBOEHUsI ydeOHoro mpenmera «buomorus»
JOJKHBI OTPAXaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYArOIINXCS PyKOBOACTBOBATHCS
chopMupoBaHHOW BHYTPEHHEH IIO3HMIIMEH JIMYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpPUCHTAIlUM, TIO3UTHUBHBIX  BHYTPEHHUX  YOEXKJEHUH, COOTBETCTBYIOIIHNX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, pacCUIMPEHUE >KU3HEHHOIO
ONbITA U ONBITA JEATEILHOCTH B MPOILECCE Pealn3allii OCHOBHBIX HAIpPABICHUN
BOCIIUTATEIILHOMN JAEATEIHHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCKOT0 BOCTIUTAHUSA

c(hopMHUPOBAHHOCTH IPaXKTAHCKOM MO3UITUK O0YUYAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MpaB U OOA3aHHOCTEH, YBaKCHHE
3aKOHA U MPABOIOPSIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM JESITEIbHOCTM IIPU CO3JAHUU
y4e€OHBIX MPOEKTOB, PEIICHUH y4eOHBIX M IMO3HABATEIbHBIX 3aJ1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TO3HMIIMI0 IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBSICHATD €€;

YMEHHUE YUYUTHIBAaTh B CBOUX JCUCTBUSX HEOOXOIUMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUSI JIFOIEH C Pa3HBIMU YOCKIACHUSIMH, KyJbTYPHBIMUA IICHHOCTSIMH U
COLUAJIBHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, T[I03HABATEIbHBIX W HCCJIENOBATEIbCKUX 3a7ad, YBaXUTEIHHOTO
OTHONIIEHUS! K MHEHMIO OIMOHEHTOB TPH OOCYXICHUU CIOPHBIX BOIPOCOB
OHMOJIOTrUYECKOTO CONIePIKAHUS;

TOTOBHOCTH K TYMAaHUTAPHOM U BOJOHTEPCKOU NIESITETbHOCTH;

2) NaTpMOTHUYECKOr0 BOCIIUTAHUS:

c(hOopMHUPOBAHHOCTh POCCUICKON TPAXKTAHCKOW UIEHTUYHOCTH, MaTPUOTU3MA,
YBaXKEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTHU mnepen PoauHoii, ropaoctu
3a CBOM Kpail, cBOXO PoIauHy, CBON S3BIK U KYyJIBTYpY, NPOIIJIOE U HACTOSLIEEe
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccnu;

IEHHOCTHOE OTHOULIEHUE K MPUPOJHOMY HACIEIUIO U TaMATHUKAM MPUPOJIBI,
NOCTHXKEHUsSM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICHHE H
pa3BUTHE OHOJIOTMM, TOHUMAHUS 3HAYCHUsT OWOJOTMM B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B )KM3HU YETIOBEKA U COBPEMEHHOI'0 00IIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIy)KeHHUIO U 3amure OTedecTsna,
OTBETCTBEHHOCTb 32 €ro Cynb0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHE TYXOBHBIX IEHHOCTEW POCCUKCKOTO HAPO/Ia;

c(hopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIYECKOTO MTOBEICHMS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 U TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPHUEHTHUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HAHUE JIMYHOT'O BKJIaJ]a B TOCTPOCHHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTEISIM, CO3IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO NPUHATUS LUEHHOCTEHW CEMEWHOW KU3HU B COOTBETCTBUHU C
TpaguuusmMu HapoJoB Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUS :

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAs ACTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;

ITOHUMaHUE SMOLMOHAIBHOTO BO3IEMUCTBUS )KUBOUM IIPUPOIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIJICHHE
IPOSIBIISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (POPMHUPOBAHMS KYJIbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIArOMOJTyYHs:

NMOHUMAaHUE W peaju3alus 37A0pOBOT0 U 0Oe30MacHOro olpa3a KU3HH
(3mopoBo€  TUTaHWE, COONIOJIECHUE TUTHECHUYECKUX TPaBWI U HOPM,
cOamaHCUPOBAHHBIA PEXKHUM 3aHATHM M OTAbIXa, peEryisipHas ¢usndeckas
AKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PH3UYECKOMY U ICUXUYECKOMY 3/10POBBIO;

NOHMMAHHE [IEHHOCTU TPaBUJl HWHIUWBHUAYAJbHOTO M  KOJUIEKTHBHOIO
0€30MMacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HU JTIONIEH;

OCO3HAHME MOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (yHOTpeOiIeHuUs
AJIKOTOJIs, HAPKOTHKOB, KypPEHHS);

6) TPy10BOI0 BOCIMTAHUSA:

TOTOBHOCTh K TPY/y, 0OCO3HaHHE IEHHOCTU MaCcTEePCTBA, TPYJAOT00HE;

TOTOBHOCTh K AKTMBHOW JAESATEIBHOCTH TEXHOJIOTMYECKOW M COLHUAIBHOU
HANpPAaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSATEIBHO
BBITIOJIHATH TAKYIO JACSTEILHOCTD;

UHTEPEC K Pa3IUYHBIM cdepaMm npodecCUOHATHLHON NeATEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaymiedl mpodeccun U pean30BBIBATH
COOCTBEHHBIC KU3HEHHBIC TIJIaHBI,

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHMI0O U CamMOOOpPa30BaHUIO Ha
MPOTSIKEHUU BCEU XKU3HU;

7) 3K0JIOrM4eCKOro BOCIIMTAHUA:

HKOJIOTUYECKH 11eJeco00pa3Hoe OTHOILIEHHWE K MPHUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBAaHUS;

MOBBIIICHUE YPOBHSA DKOJOTHUUECKOM KYJIBTYphl: TMPUOOPETEHUE OIbITa
IJIAHUPOBAHUSA TOCTYNKOB M OLIEHKA HX BO3MOXHBIX TOCIEICTBUN JIs
OKPY’KAIOIIEH CPEeIbl;

OCO3HAHUE MIOOAIBHOIO XapaKTepa HKOJOTUYECKHX MpoOIeM M IMyTed ux
pelieHus;

CIOCOOHOCTh HCMONB30BaTh MPUOOpETaeMble MpPH HU3yUYEHUU OUOIOTUH
3HAHUST W YMEHHS TIPU pEIICHUU TPoOJieM, CBA3aHHBIX C PAIMOHAIBLHBIM
IPUPOIONONb30BaHNEeM  (COOMIONeHne  TpaBWil  TOBEACHUS B MPHUPOJE,
HaIlpaBJICHHBIX Ha COXpPaHEHHWE PABHOBECHS B JKOCHUCTEMaX, OXpaHy BHJIOB,
AKOCUCTEM, Ouochephl);

AKTUBHOE HENPUATHE JACUCTBUW, MNPUHOCAIIMX BpEd  OKPYXKaKOUIEH
IPUPOIHON cpefie, YMEHHE MPOTHO3UPOBATh HEOJATOMPHUSTHBIE HKOJOTUYECKHE
NOCJEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPAILATH HX;



HAJIMYHME Pa3BUTOIO 3KOJIOTMYECKOTO MBILUICHHMS], 3KOJIOTMYECKONW KYJIBTYpHI,
OTIbITa JESITEIbHOCTH HKOJIOTMUECKOM HalpaBJIeHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCS MMHU B MO3HABaTE€JIbHOW, KOMMYHUKATHBHOW W COIMAIbHOU
IPAKTUKE, TOTOBHOCTH K yYaCTHUIO B IPAKTUYECKOU AESTEIBHOCTH IKOJIOTUUYECKOM
HaIpPABJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAayKH U OOLIECTBEHHOW MPAKTUKHA, OCHOBAHHOIO Ha JHUAJIOTe
KYJBTYp, CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE SI3bIKOBOM W YWTATEJIBCKOM KYJIBTYpbl KaK CpEICTBa
B3aMMOJIEHCTBUS MEXYy JIFOAbMU U TO3HAHUS MUPA;

NOHUMaHue crnenupuky OUOJOTMM Kak HayKH, OCO3HaHHWS €€ pojid B
(bOpMHUPOBaHUHU PALMOHAIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBIeHUsI 00 OKpPY)KaIoIeM MHUpPE KaK O €IUHCTBE IPUPOJbI, YEIOBEKa U
oOmiecTBa, B TO3HAHUM NPUPOIAHBIX 3aKOHOMEPHOCTEH M pELIEHUU MpodiIem
COXpaHEHUs IPUPOAHOIO PaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OWOJIOTMM JJIi COBPEMEHHON UMBUJIM3AIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHSI MEIULMHBI, CO3AaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTb  PECypcHble  HpoOJIEMbl  pa3BUTHUSA
YeJI0BEUeCTBa, IIOUCKA MyTeH BbIXO/a M3 INI0OATIBHBIX 3KOJIOTUYECKUX MPOOIEM U
ofOecrieyeHusi  mepexofa K  YCTOMYMBOMY  pPa3BUTHIO,  PallMOHAJIBLHOMY
UCIOJIb30BAHUIO TPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OMOJIOTMYECKMX 3HAaHUM B LEIsIX
HOBBIIIEHUST OOIIEH KyJIbTypbl, €CTECTBEHHO-HAy4YHOH TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIILHOM T'PaMOTHOCTH OOy4Yaromuxcs, (opMUpyeMoi
IpU U3yYEHUU OMOJIOTUH;

NOHUMaHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIOJb30BaTh IIOJdy4yaeMmble 3HaHMUS JJi1 aHalu3a M
OOBSICHEHHS SIBIICHUN OKPY’KAIOLIET0 MUpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIE 3aKJIIOUEHHUS HA OCHOBE HAyuyHbIX (DAKTOB U
UMEIOILMXCS TaHHBIX C LIEJbIO IMOTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OMONOTUYECKUE 3HAHMS IS
pelieHus npobeM B peajbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE ILIEHHOCTH HAy4YHOW AESTENbHOCTH, TOTOBHOCTb OCYIIECTBISAThH
IPOEKTHYIO M UCCIEA0BATEIbCKYIO AEATENHOCTh MHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPhIBHOMY  OOpa3OBaHUIO U
caM00Opa30BaHUIO, K aKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHUN MO OHOJIOTHH B
COOTBETCTBHUHU C KU3HEHHBIMU IOTPEOHOCTAMU.



METAINIPEIMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHble pe3ysibTaThl OCBOCHUSI yueOHOro mnpeamMera «buoiorus»
BKJIFOUAIOT: 3HAaYMMble I (OPMHUPOBAHUS MHUPOBO33PCHUS OOYyJAFOIITUXCS
MEXAUCITUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC TTOHITHS, OTPaKAIOIIHNe
[EJIOCTHOCTh HAy4YHOM KApTUHBI MHUpa M CHeuu@uKy METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBJICHHUE, IPOIIECC,
CUCTEeMa, Hay4HbIM (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
uccieoBaHue,  HAONIOAEHUE,  W3MEPEHUEe,  OAKCHEPUMEHT ©  JpYyrue);
yHUBEpCcaibHble y4eOHble JCeHCTBUS (IIO3HABATEIbHbIE, KOMMYHHUKATHUBHBIC,

peryJsTUBHBIE), obecrneunBaroIIne dbopmupoBaHue (byHKIMOHAIBHOM
IPAaMOTHOCTH M  COLMAJIBHOW KOMIIETEHLIMH OOydaroluxcs; CHOoCOOHOCTh
00yYaronmxcs UCTIOJIh30BAaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHPOBO33PEHUYCCKUE 3HAHUS W  YHHUBEpCaldbHbIC ydeOHBIE JCHCTBUS B
TI03HABATEIbHOW U COITMAIBbHON MTPaKTHKE.

B pesynbrare uzydeHus 6MOJIOTHH Ha YPOBHE CpeIHEro 00Iero oopasoBaHus
y oOyuaromierocst OyayT chOpMHUpPOBaHbI [MO3HABaTEIbHBIE YHUBEPCAJIbHbBIC
y4eOHbIE JEUCTBUS, KOMMYHUKATHBHBIE YHUBEpPCAJIbHBIC YUeOHBIC JCHCTBUS,
pery/IsTUBHBIC YHUBEPCAIbHBIC yueOHbIC JCHCTBHS, COBMECTHAS ACATEILHOCTD.

MeTtanpeIMeTHBIE PE3yJbTaTbl OCBOCHHS IMPOrPAaMMBI CPEIHETO OOIIEro
00pa3oBaHUs JIOJDKHBI OTPaXKaTh:

OBianenue YHHBEPCAJIbHBIMH y4eOHbIMU MO3HABATE/JIbHBIMHI
JEeUCTBUSIMMU:

1) 6a30BbIe JJOTMYeCKHE eHCTBHS:

CaMOCTOATENIbHO  (OpPMYJIHMPOBaTh W aKTyaJIM3UpOBaTh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCIIOJIb30BaTh TPH OCBOCHWM 3HAHWN MPUEMBI JIOTHYECKOTO MBIIUICHUS
(aHanm3a, cUHTE3a, CpaBHEHUS, Ki1acCH(pUKAIIUU, 0000IIECHMS ), PACKPHIBATh CMBICIT
OMOJIOTUYCCKHUX TIOHATHH (BBIACIIATh MX XapaKTEPHBIC NMPH3HAKH, yCTaHABIUBATh
CBSI3M C JIPYTUMU TTOHATHSIMU );

OTIPENCISITh TENA JEATCILHOCTH, 3aJaBas TapamMeTpbl W KPUTEPHUH UX
JTOCTH)KEHHSI, COOTHOCHUTD PE3YJIBTAThI ACSTEIHHOCTH C IMOCTABICHHBIMU IEISIMU;

WCITIOJIH30BaTh OMOJIOTUYECKHE TMOHATHS JUIs OObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOH TIPUPO/IBI;

CTPOUTH JIOTHYCCKHE PaCCYXACHUS (MHIYKTUBHBIC, JCHYKTUBHBIC, IIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PaCCMATPHUBACMBIX
SIBICHUAX, (DOPMYITUPOBATH BBIBOJIBI M 3aKTFOUCHHUS;

MIPUMCHSITh CXEMHO-MOJICIbHEIC CpelcTBa JUIST peACTaBICHUS
CYIIECTBCHHBIX CBS3€H W OTHOIICHHWH B M3y4YaeMbIX OMOJIOTHYCCKHX OOBEKTax, a



TAaKK€  IPOTHUBOPEUMH  pa3HOrO  poja,  BBIABIEHHBIX B Pa3jMyYHbIX
WH(OPMALIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pEUIeHUs NPOoOJIEMbl ¢ YYETOM aHaln3a UMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTePHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JESATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJbTATOB
EJISIM, OLIEHUBATh PUCKU MOCIIEACTBUI IEITEIbHOCTH;

KOOPJIUHUPOBATh M BBITIOJIHATH paOOTY B YCIOBUSX PEATBHOTO, BUPTYaIHHOTO
Y KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBILUICHUE TIPU PEILICHUH KU3HEHHBIX MTPOOIIeM.

2) 0a30BbIe HCCIeA0BaTeIbCKUE 1eHCTBHSA:

BJIa/IETh HABBIKAMU y4€OHO-UCCIEA0BATEIBCKOM U MPOEKTHOM JeATEILHOCTH,
HaBbIKAMU  pas3penieHus 1npolsieM, CIOCOOHOCTbIO U TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TTOMCKY METOAOB PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHIO
Pa3IMYHBIX METOI0B O3HAHMS;

UCIOJIb30BaTh PA3NUYHBbIE BUJbl JEATEIBHOCTU IO TOIYYEHHIO HOBOIO
3HaHUS, €ro HUHTEpHpeTalud, NpeoOpa3oBaHUI0 M NPUMEHEHUI0 B YYEOHBIX
CUTYyaIUsIX, B TOM YHCJIE MPU CO3JaHUM YIEOHBIX U COLUATIBHBIX MPOCKTOB;

(dbopMupoBaTh HAYYHBIN THIl MBIIUICHHS, BIAJACTh HAYYHOU TEPMHUHOJIOTHEH,
KITFOYEBBIMH TIOHATUSIMU ¥ METO/IAMH;

CTaBUTb U (OPMYIUPOBATH COOCTBEHHBIE 3a7adyd B 00pa30BaTEILHOM
TESITETIbHOCTH U KU3HEHHBIX CUTYaIIHsX;

BBISIBIIATH TMPUYUHHO-CIICACTBEHHBIE CBSI3M H  aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeUICHHs, HaXOAWUTh apryMEHTHI IS J0Ka3aTeIbCTBa
CBOMX YTBEp:KJICHUH, 33/1aBaTh apaMeTPbl U KPUTEPUU PEIICHMUS;

aHAJIM3UPOBAaTh TMOJYYEHHBIE B XOJE€ PEHICHUS 3aJa4d  Pe3ysIbTarhl,
KPUTHYECKH OIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

OCYLIECTBIIATh II€JICHANPABICHHBIA IOUCK IEepeHOca CPEACTB U CHOCOOOB
NENCTBUA B MPOPECCUOHATBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHUS B IO3HABATEJBHYI0 M MPAKTUYECKYIO 00JIacTH
KU3ZHEJIEATEITbHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEIMETHBIX 00acTeil;

BBIJIBUTATh HOBBIC WJICU, MpeEJiaraTb OPUTHHAIBHBIE TOJXONbI U PEIICHHUS,
CTaBUTb MPOOIEMBI U 3a/1a4M, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

3) pabora ¢ uH(popManHei:

OpPUEHTHPOBATHCA B PA3UYHBIX UCTOUYHUKAX HH(OpMAIUHU (TEKCTE yueOHOrO
nocoOusl, HAyYHO-TIOMYJIAPHOW JIUTEpaType, OHOJOrMYECKHX CJIOBapsAX U
CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIu3upOBaTh



UHGOPMAIMIO PA3IUYHBIX BUJIOB U (OPM MPEICTABICHUS, KPUTUYECKU OLIEHUBATD
e€ I0CTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTD;

dbopMynHpoBaTh 3aMpoChl U MPUMEHATH Pa3IMYHbIE METOABI MPU TOUCKE U
otOope Omonornveckol WHPOPMAIUKA, HEOOXOAMMOW TSI BBHITTOJIHCHUS YICOHBIX
3ajau;

npuoOpeTarb OMBIT KCIHOJIb30BaHUA HWH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIBTYPY aKTHBHOTO MCIOIB30BAHUS Pa3IMUHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  MpencTaBICHHS
ouonorudyeckoil nHPopmaruu (cxembl, rpaduKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCIIOJIb30BAaTh HAy4YHBIM $3bIK B KAauyeCcTBE CpPEACTBA IMpu paboTe cC
Oouonoruyeckol MHGMOpPMALMEl: TNPUMEHATh XUMHUYECKHE, (U3HUECKUE U
MaTeMaTH4eckue 3HaKh W CHUMBOJIBI, (HOpMysbl, abOpeBHUaTypy, HOMEHKIATYpY,
UCTOJIb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHUE  CPEICTBA
HAVISIAHOCTH;

BIaJIeTh  HABBIKAMU  pAclO3HaBaHWs W 3alUTHl  HWH(pOpMaLUH,
MH(OPMALIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBJaieHUe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH /1e/iCTBUSIMM:

1) oOmenue:

OCYIIECTBIIATh KOMMYHHKAIIMHA BO BCeX c(hepax »KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe€ WIM JUCKYCCHUHU MO CYIIECTBY OOCYXIaeMOil TeMbl (YMEHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXICHHS OTHOCUTEJIBHO BBHIMOJIHEHHUS IpenaraeMoi
3aJlaud, YYUTHIBaTh MHTEPECHl U COIVIACOBAHHOCTH MO3UILUHN JPYIHMX YYaCTHHKOB
JMasora Wik JUCKyCCUN);

pacno3HaBaTh HeBepOaldbHbIE CpEICTBa OOUIEHUS, I[OHMMATh 3HAYEHUE
COLIMATbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYallWH,
YMETb CMATYaTh KOH(MIMKTHI M BECTH NEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOAEHUCTBUS, MOHUMATh
HaAMEpEeHUs JPYTUX JIOAEH, IPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOH opMe (HopMyIHpoOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3Jararb CBOKO TOUYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB.

2) coBMeCTHasl 1eITeJIbHOCTD:

MOHUMAaTh U HWCIOJH30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaJbHOU
paboThl IPU pelIeHUHU OMOJIOTUYECKOM MpoOieMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (JOPM B3aUMOJIEHCTBUS MIPU PEIICHUN YUEOHOH 3a1a4H;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUH € yu&€ToM OOIIMX
MHTEPECOB M BO3MOXKHOCTEHN Ka)JI0r0 WiIeHa KOJIJIEKTUBA;



NPUHUMATh  [EJIM COBMECTHOM  JESTEIbHOCTH, OpPraHW30BBIBaTh W
KOOPAUHUPOBATh JEUCTBUS IO €€ NOCTHKEHHUIO: COCTAaBIIAThH IUUIaH JEHCTBUM,
pacnpenensTh pojid C YYETOM MHEHUW YYaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAY€CTBO CBOETO BKJIAJA M KAXKJIOTO yUYaCTHUKA KOMaH/bl B 00NN
pe3yabTar 1o pazpaboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE TPOEKThI, OLIEHWUBATh WJAEU C TO3UIMA HOBU3HBI,
OPUTHMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISATh MO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B PA3JIMYHBIX
CUTYaIIUSX, IPOSBISTH TBOPYECTBO U BOOOPaKEHNE, ObITh MHUIIUATUBHBIM.

OBiaeHne yHMBEPCAJTbHBIMH PeryJATHBHBIMH JEHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUA JJIsI BBIABICHUS MpPOOJIIeM U UX
pEIIeHus B )KM3HECHHBIX U YI€OHBIX CUTYyaIUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUN I1IE€JIEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOHUX JCHCTBHUSIX U IMOCTYIKAX IO OTHOLICHWIO K KUBOW IMPUPOJE,
CBOEMY 3/I0POBBIO U 37J0POBbI0 OKPYKAKOIIUX;

CaMOCTOSITEJIBHO OCYIIECTBIATh ITO3HABATENBHYIO JIEATEIBHOCTD, BBISBIATH
po0JieMbl, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a7a4u B 00pa30BaTEILHOM
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIbHO COCTaBIIATh IUIAH pEHICHHs MpoOJeMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOBMOXXHOCTEU U MPETIOUYTCHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

pacCHIMPATh paMKH Y4EOHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHU;

JieJiaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a pEILICHHE;

OIICHUBATH MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (POPMUPOBAHHMIO W TPOSBICHUIO HIUPOKON SPYIHWINHA B
pa3HbIX 007acTSIX 3HAHWUW, IMOCTOSIHHO TOBBIIMIATH CBOM 0O0pa30BaTENIbHBIN U
KYJIETYPHBI YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyallHdsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LETISIM;

BJIQJIeTh ~ HAaBBIKAMM  TO3HABATEIbHOM  peduIeKCMM  KaKk  OCO3HAHUsA
COBEPIIIAEMBIX JICCTBUM W MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTaTOB U
OCHOBaHMI, MCMOIb30BaTh NPUEMBI PEUIEKCUM Ui OLICHKM CUTYyalluH, BbIOOpa
BEPHOT'O PEILICHUS;

yMETh OLIEHHWBATh PHUCKM U CBOEBPEMEHHO IPUHHMATh PEHIEHUS MO HX
CHUKEHHUIO;



IIPUHUMATh MOTHUBBI W apryMEHTBhl JAPYIMX [PHU AaHAJIU3€ pe3y/IbTaroB
NEeATEIbHOCTH;

3) npuHsATHE ce0s U APYIUX:

OpUHUMATh ceOsl, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHMMATh MOTUBBI W apryMEHTBhl JAPYIMX [PHU AaHAIU3€ pe3yIbTaroB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OMIMOKU;

pa3BUBaTh CIOCOOHOCTh MOHMMATh MUP C TIO3UIUU APYTOTO YEJIOBEKA.

NNPEAMETHBIE PE3YJ/IBTATbI

[IpenmeTHble pe3yabTaTbl OCBOEHHUS COAEpPXKAHUSA Y4YEOHOro IMpeaMmera
«buonorus» Ha ynIyONEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOEcCIeUYeHHe
npopuiabHOrO  oOydeHuss  oOydarommxcst  Owonormu. OHM — BKIJIIOYAIOT:
cnenuduueckue g OMOIOrUU HayuHbIe 3HAHUS, YMEHUS U CIOCOOBI ACMCTBUIA 10
OCBOCHUIO, UHTEPIIPETALUUA U MPEOOPa30BAHUIO 3HAHUN, BUIBI IEATEIBLHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUN U UX MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHBIX XU3HEHHbIX cUTyauusix. IIpenMeTHble pe3ynbTarTbl MPEACTABICHBI IO
roiaM U3y4YEeHUs.

[IpenMeTHbIe pe3ynabTaThl OCBOeHUs yueOHoro npenmera «buonorus» B 10
Kaacce JOMKHBI OTPAXKATh:

c(hopMUpPOBAHHOCTh 3HAHUW O MECT€ U POJU OHOJOTMHM B CHUCTEME
€CTEeCTBEHHbIX HayK, B (DOPMUPOBAHWU €CTECTBEHHO-HAYYHOW KapTHUHBI MHpaA, B
NO3HAHWM  3aKOHOB  MPUPOABI M  pEIIEHHH MNpoOJeM  PalHOHAJIBLHOIO
IPUPOJIOTIONIb30BaHNUs, O BKJIAJIE POCCUNCKUX U 3apyOekHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CUCTEMOW OHMOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIue OHOJIOTUYECKHE TEPMHHBI W TOHATHS (PKH3HB, KJIETKA,
OpranmsM, MeTadoJiu3M, TOMEOCTa3, CaMOPETYISLHs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT U PA3BUTHE), OMOIOTHYECKHUE TECOPHUH
(xnerounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpomocoMHas Teopus
HacneAactBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1eHTpax
MHOT000pa3us U MPOUCXOXKACHHUS KyJIBbTYPHBIX PACTEHMIT), 3aKOHBI (€AMHOOOpa3us
IIOTOMKOB TIEPBOrO IIOKOJIEHUS, PACIICIUICHUs, YUCTOTHI T'aAMET, HE3aBUCUMOIO
HacienoBanus [. Mengens, TOMOJOTMYECKUX PSIOB B  HACIEACTBEHHOM
u3menunBoctu H. Y. BaBuiioa), mpuHIUIb! (KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMM METOAAMHM HAy4YHOIO IIO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIEIOBAaHUSAX JKMBBIX OOBEKTOB (ONMHCaHUE, W3MEpPEHUE,
HaOJI0ICHHE, DKCTIEPUMEHT);

yYMEHHUE BBIICIATh CYIIECTBEHHbIE NIPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
AYKapHoOT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE



OakTepuii, TpuOOB, PACTEHH, KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPTaHOB U CUCTEM
OpraHOB pPACTEHHM, J>KUBOTHBIX, 4YEJIOBEKAa, IIPOILIECCOB KU3HENEATEIbHOCTH,
NPOTEKAIOMINX B OpPraHU3Max PAcTCHUM, KUBOTHBIX W YENIOBEKa, OMOIOTUYECKUX
nporeccoB: 0OMeHa BEHIECTB (METab0IM3M), MPEBpALEHUS] SHEPIUHU, OpOKEHUS,
aBTOTPOHOTO U TETePOTPOGHOTO TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHesa, aMOpUoreHes3a, MOCTIMOPUOHATILHOTO Pa3BUTHS,
pa3sMHOXCHUsI,  MHAWBHIYalbHOTO  Pa3BUTHS  OpraHm3ma  (OHTOTeHe3a),
B3aMMO/ICHICTBUS T€HOB, TETEPO3UCA, UCKYCCTBEHHOTO 0TOO0DA;

YMEHHUE YCTAaHABIMBATh B3aMMOCBS3U MEXKIy OPraHOMAAMH KICTKH U HX
GYHKIUSAMH, CTPOEHHUEM KIJIETOK pa3HBIX TKaHEH M WX (QYHKIUSMHU, MEXIY
opraHamMM W CHCTEMaMH OPTraHOB Y pacTeHUH, >KMBOTHBIX M YENOBEKa M HUX
GYHKIUAMHA, MEXKIYy CHUCTEMaMH OpPraHOB M WX (YHKIHSIMH, MEXIY 3TallaMH
oOMeHa BEeIIECTB, dTalaMH KJIECTOYHOTO IIUKJIA U JKU3HEHHBIX [IUKIIOB OPTaHU3MOB,
dTanmamMu SMOPHOHAILHOTO Pa3BUTHSA, TEHOTUIIOM W (PEHOTUTIOM, (PEHOTHUIIOM H
dbakTopamu cpeapl OOUTAHMS;

YMEHHUE BBISBISATH OTIMYUTENbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacCTEeHMIA, )KUBOTHBIX M YEIOBEKa;

YMEHHE HCMOIb30BATh COOTBETCTBYIOIIUE AapPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHUIO M CHMBOJIMKY JJISl JI0KA3aTeIbCTBAa POACTBA OPTaHU3MOB PA3HBIX
CUCTEMATHYECKUX TPYIIIL;

YMEHHE peliarh ONOIIOTUYECKHE 3a4a49H, BRISIBIATH TPHUYNHHO-CIICICTBEHHBIC
CBSI3U MEX]y UCCIEeTyeMbIMU OMOIOTUYECKUMHU MPOIIECCaMU U SIBICHUSMU, J€TaTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHUH TMOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBHITIONHATH JTA0OpAaTOpPHBIE M TPAKTUYECKHE PabOThI, COONIIONATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOpHBIM 000PYI0BaAHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bI, MPOBEPATh WX OSKCIICPUMEHTAIbLHBIMU
cpencTBamu, (HOpPMyIUpysl LeJdb WCCISAOBAaHUS, aHAJIW3HPOBATH IONYYCHHBIC
PE3yIBTaThI U JIeNIaTh BHIBOIHI,

yMEHHE Yy4YacTBOBaTh B y4eOHO-HCCIIEIOBATEIBCKOM paboTe 1Mo OHOJIOTHH,
SKOJIOTUM W MEIUIMHE, MPOBOAMMON Ha 0a3e MIKOJIBbHBIX HAy4YHBIX OOILECTB, U
nyOMMYHO  TPEACTaBIATh  TMOJYYECHHBIE  pe3ylnbTaThl HA  yUYEHUYECKHUX
KOH(epeHIHSIX;

yMEHHUE OIICHUBATh JTUYECKHE AaCIEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmact  OMOJOTMM W MEIUUMHBI  (KIIOHUPOBAHHME,  HUCKYCCTBEHHOE
OTLJIOJIOTBOPEHUE, HANpPaBICHHOEC HM3MEHEHHE T'eHOMa M CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyayriei mpodeccruoHanbHON
JESTETHLHOCTH B 00JIacTh OWOJIOTHH, MEAHUIIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPUH,
CEJIBCKOTO XO3SMCTBA, MUILNEBON MPOMBIIUICHHOCTH, YIIIYONIATh MMO3HABATEIbHBIM



WHTEPEC, HAMpPaBJICHHBIN HA 0CO3HAHHBINA BHIOOP COOTBETCTBYIONIEH npodeccun u
IpOAODKEHHE  OMOJIOTMYECKOro  O0pa3oBaHUS B OpPraHM3alUsAX  CPEAHEro
po¢eCCUOHAILHOTO U BBICIIETO 00pa30BaHUsI.

[IpenmeTtHble pe3ynbTarhl OCBOEHUs yueOHoro mpenmera «buonorus» B 11
KJlacce NOMKHBI OTPAXkKaTh:

chOpMHPOBAHHOCTh 3HAaHUH O MeCT€ U poJid OWOJIOTUU B CHUCTEME
€CTeCTBEHHBIX HayK, B (OPMHUpPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBl MHUpa, B TO3HAHUM 3aKOHOB MPHUPOJBI M PEIICHUH HSKOJIOTUYECKUX
npoOjeM 4YeloBeUecCTBa, a TakKKe B PEIICHUU BOIMPOCOB PAMOHAIBHOTO
PUPOIONIONB30BaHMS, U B (DOPMHUPOBAHUU IIEHHOCTHOTO OTHOIICHHS K MPHUPOJE,
00IIIeCTBY, YENOBEKY, O BKJIAJ€ POCCHUMCKUX U 3apyOeHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHE BIAJIETh CHUCTEMON OMOJOTUYECKUX 3HAHUM, KOTOpas BKIIIOUAET
OTIPEICNICHUs] W TIOHUMAHHWE CYIIHOCTH OCHOBOIOJATAIONINX OMOJIOTHYECKHUX
TEPMUHOB M TIOHATHH (BUJA, JKOcucTeMa, Ouocdepa), OMOIOTHUECKHUE TEOPUHU
(aBomtonmonHast Teopust Y. JlapBuHa, cUHTeTUYECKasl TEOPHUSl SBOJIOIUH), YUCHHUS
(A. H. CeepuoBa — 0 nyTsax W HampasieHusx sBoionuu, B.M. Bepnaackoro — o
ounocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus [[x. Xapmu m B. BaitnOepra,
3aponpimieBoro cxoactea K. M. boapa), mnpaBuma (Munumyma lO. Jlubuxa,
SKOJIOTMYECKOM MHUpaMUAbl 3HEPruM), runore3bl (runoreza «mupa PHK» V.
I'unGepra);

yMEHHE  BJIaJ€Th  OCHOBHBIMM  METOJAMH  HAy4yHOIO  TO3HAHUS,
WCTIOJIb3YEMBIMHU B OMOJIOTUYECKUX UCCIIEIOBAHUSAX JKUBBIX OOBEKTOB M SKOCHUCTEM
(omucanue, M3MepeHue, HaOIIONEeHHE, HKCIIEPUMEHT), CIOoco0aMu BBISBICHUS U
OIICHKH aHTPOIIOTEHHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJICNATh CYHIECTBEHHbIE TMPU3HAKU: BHJIOB, OHOTeOIEHO30B,
KOCHUCTEM U Ouocdepsl, CTAOMIU3UPYIONIETO, ABUKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, aJUIOMATPHIECKOTO U CUMIIATPHUECKOTO BUI000pa30BaHUs,
BIMSHUS ~ JBWKYIIUX  CHJ  OBOJIONMA  HAa  TeHO(QOHHI  TOMYJISIUH,
IPUCIOCOOIICHHOCTH OPraHU3MOB K cpefie OOMTaHUs, YepelOBaHUs HAMpaBICHUN
ABOJIIOLIMM, KPYTOBOPOTA BEILIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAaHABJIMBATh B3aUMOCBS3U MEXIY IMpOIEeccaMy 3BOJIOIUH,
JIBIDKYIIMMH CUJIAMH AHTPOIIOr€HEe3a, KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYMUTEIBHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BHUJIOB K Cpejie OOWMTaHMs, aOMOTHYECKUX U OUOTUYECKUX
KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€i  OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;



YMEHHE HCHOIb30BATh COOTBETCTBYIOLIUE AapryMEHThI, OHOJIOIHYECKYIO
TEPMHUHOJIOTHUIO M CUMBOJMKY JUIsl JIOKA3aTeIbCTBA POJACTBA OPraHMW3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CPe/bl OOUTaHUs, SAUHCTBA
YeJIOBEUECKUX pac, HEOOXOMUMOCTH COXPaHEHUS MHOrooOpasusi BHAOB H
HKOCHCTEM KaK yCJIOBHS COCYIIECTBOBAHUS PUPObI U YEJIOBEUECTBA;

yMEHHE peliath OMOJIOTHYECKUE 3a]1aul, BBISIBISITH MPUUYUHHO-CIICICTBEHHBIC
CBSI3U MEX]y UCCIIeTyeMbIMU OMOIOTUYECKUMHU MTPOIECCaMU U SIBICHUSIMU, JI€TIaTh
BBIBOZIBI ¥ IIPOTHO3bI HA OCHOBAHWH TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JIaDOpaTOpHbIE M MPAKTHUYECKHE pPaboOThI, COOMIOAATH
npaBuiIa mpu padboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bl, MPOBEPSATh HUX OSKCIEPUMEHTAIbHBIMU
cpencTBamu, (HOpMyIUpysl 1eJdb WCCIEAOBAaHUS, aHAIM3HPOBATH IONYYCHHBIC
pe3ybTaThl U IeTaTh BHIBOJIBL;

YMEHHE yYacTBOBATh B y4eOHO-HCCIIEOBATEIHLCKON paboTe Mo OWoioruw,
SKOJIOTMM W MEIULMHE, TPOBOJMMON Ha 0a3e IIKOJbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  IOJYyYEHHbIE  pe3ylbTaThl HAa  YUYEHHUYECKHUX
KOH(EPEeHIIUSX;

YMEHHE OIICHHBATh THIOTE3bI U TEOPUU O MPOUCXOXKICHUH KU3HU, YEIIOBEKa
U YeJIOBEYECKHUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CIOCO0ax MpernoTBpalCHHs
00AIPHBIX U3MEHEHUM B Orocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOP Oyayiier mnpodeccuoHanbHON
JeSITEIbHOCTH B 00JIaCTH OMOJIOTHH, YKOJIOTHH, TIPUPOAONIOIH30BaAHMS, METUITIHEI,
OMOTEXHOJIOTUH, TICUXOJOTHH, BETEPUHAPUHU, CEIbCKOTO XO3SHCTBA, MHILEBOI
MPOMBIIIJIEHHOCTH, YIIyOIsITh TO3HABAaTECIbHBIA HWHTEPEC, HANpPABJICHHBIA Ha
OCO3HAHHBIM  BBIOOpP  COOTBETCTBYIOWIEH  Tpodeccuu U MPOJOIIKECHHE
OMOJIOrM4YecKoro 00pa3oBaHUs B OPraHU3AlMAX CPEIHETO MPO(ECCHOHANIBHOIO U
BBICIIIETO 00pa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne i/

wnm B~ W N =

10

11

12
13
14
15
16
17

HaumeHoBaHHUe pa3iesioB U TeM
NPOrpaMMsbI

buonorus kak Hayka

JKuBbIE CUCTEMBI M IX U3YyUYECHUE
buonorus kineTku

XUMUYECKask OPraHU3aIusl KIETKH
CrpoeHue u GyHKIHUU KIETKU

OOMeH BelecTB U MpeBpallleHue YIHEPTUH B
KIIETKE

Hacnencreennas uadopmanus u
peann3anus €€ B KIETKe

JKU3HEHHEBIN IUKIT KIETKA
Crpoenue u GyHKIIMH OPTraHU3MOB
Pa3mHokeHre 1 pa3BUTHE OPTAHU3MOB

T'enernka — HayKa O HaCJICACTBCHHOCTU U
HU3MCHYMUBOCTHU OPraHN3MOB

3aKOHOMEPHOCTHU HACJIECTBEHHOCTH
3aKOHOMEPHOCTH U3MEHYUBOCTHU

I'eneTuka yenoseka

Cenexuusi OpraHu3MoB

buotexHo0rUs ¥ CUHTETHYeCKasi OUoIorus

PesepBHoe Bpems

Koan4yecTBo yacoB

Bcero

10
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KoHTpoJbHbBI
e pabdoThbI

S O O O O

S O O O O O

IIpakTuyecku
e pabdoThbI

0.5

0.5
1.5

1.5

0.5

0.5

DJIeKTPOHHbIE
(undposbie)
o0pa3oBare/ibHbIE

pecypcsbl



OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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11 KUIACC

Ne i/

9

10
11
12

OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

HaumeHoBaHue pa3aesioB U TeM
NMporpamMmMbl

3apO)KI[eHI/IC H Pa3BUTUC DBOJTIOLMUOHHBIX
Hpe,I[CTaBJICHI/Iﬁ B OHooruu

MUKpOIBOIIOLHS U €€ PE3YJIBTATHI
MaxkposBosronus ¥ €€ pe3yJIbTaThbl

[IpoucxoxaeHue u pa3BUTHE KU3HU HA
3emiie

[IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES
DKOJIOTHSI — HayKa O B3aMMOOTHOIICHHSIX
OpPraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM
C OKpY>Karollen cpenoun

OpranusMmsl U cpeia OOUTaHUs

DKOJIOTHS BUJIOB U MOIMYJISIIIANA

DKOJIOTHS COOOIECTB. DKOJIOTHYECKUE
CHUCTCMBI

buocdepa — robanbHas skocucTeMa
UYenosek u OKpyx)arouias cpeaa

PesepBHOE Bpems

KoanuyecTBo 4yacoB

Bcero

14

15

10

12

102

KoHTpoJbHBI
e padoThbl

o o o O

IIpakTuyecku
e padoThbI

1.5

0.5

1.5
0.5

0.5

7.5

DJIeKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypcbl






IHOYPOYHOE INTAHUPOBAHUME

10 KJIACC
KosmmuecTBo yacos
Ne ni/m Tema ypoka B KonTpouabHbie IIpakTnyeckue
cero padoThI padoThI
buonorus kak KOMIUIEKCHasI HayKa M KaK | 0 0
4acTh COBPEMEHHOI'O O0IIECTBA
JKuBbIe cucTeMBI U UX CBOWCTBA 1 0 0

3 YpoBHEBast OpraHu3aLusl KUBBIX CUCTEM 1 0 0
HcTopust OTKPBITUS U U3yUEHUS KIETKH. 1 0 0
Knetounas teopus
MeTtoasl MOJIEKYISIPHOM U KIIETOUHOM
6uonoruu. [IpakTuueckas pabora
«3ydeHne MeTo0B KJIETOYHOW OMOJIOTUH | 0 0.5
(xpomarorpadus, snexrpodopes, ’
muddepeHnansHoe HeHTPUPYTHPOBaHHE,

ITLIP)»

6 XUMHUYECKUN COCTAB KICTKU 1 0 0
MuHepanbHbIe BEIECTBA KIETKH, UX 1 0 0
Ouosioruueckas poJib
Opranuyeckue BelecTBa KJIETKU — OEJIKU.

JlaGopatopnas pabora «OOHapykeHHE 1 0 0.5
OENKOB C MOMOIIbIO KaU4€CTBEHHBIX ’

peaxkuuin»

CsoiicTBa, kinaccudukanys u GyHKIUH | 0 0

O€eJIKOB



10

11

12

13

14

15
16

17

18

19

20

21

Opra"anyecKkue BemecTBa KICTKA —
YIJICBOJIBI

Oprannyeckue BelecTBa KIeTKU —
JIUTIHTBI

Hyxkneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabora «lccnenoBanue
HYKJIEMHOBBIX KUCIIOT, BbIIEJIEHHBIX U3
KJIETOK Pa3IU4YHbIX OPraHU3MOBY»

Crpoenue u ¢pyukuuu ATO. [pyrue
nykieo3uarpudocharsr (HTD)

CexsenupoBanue [JHK. Metonbt

T€HOMMKH, TPAHCKPUIITOMUKH, IIPOTEOMUKHU

MeToabl CTPYKTYpHOH OHOTIOTHI
Tunsl kierok. [Ipokaprorndeckas KieTka

CrpoeHue 3yKapuoTUYECKON KIETKH.

[TpakTrueckas pabota «/3yueHue cBOMCTB

KJIETOYHOH MeMOpPaHbD»
IToBepXHOCTHBIN anmapar KJIeTKH

OnHoMeMOpaHHbBIE OPraHOUAbI KJIETKU.
[IpakTuyeckas padora «M3yuenue
JBUKEHUS LIUTOIUIA3MBbI B PACTUTEIIBHBIX
KJIETKaX»

ITo;myaBTOHOMHBIE OpPraHOU/bI KIETKHU:
MUTOXOHAPUH, Tu1acTH bl JlaboparopHas
pabora «MccrnenoBanue mia3Monu3a u
JIEIIa3MOJIN3a B PACTUTEINIBHBIX KIETKAX)

HememOpanHbie opraHou/Ibl KIETKU

0.5

0.5

0.5

0.5
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23

24

25

26

27

28

29

30

Crpoenue u GyHKIUH Sapa

CpaBHHTENBbHAS XapaKTEPUCTUKA KIIETOK
sykapuort. JlaboparopHas pabora
«M3y4eHune cTpoeHUs KIETOK Pa3InYHbBIX
OpPTaHU3MOBY

ACCUMUIISALINS U JUCCUMMIAIUS — JIBE
cTOpoHBI MeTabonmu3Ma. Turmbl oOMeHa
BemecT. JJabopaTopHas pabora
«3ydeHne KaTaIUTHYECKON aKTUBHOCTH
dbepMeHTOB (Ha mpUMepe aMUIIa3bl UITU
KaTayia3bl)»

DepMEeHTaTUBHBIN XapakTep peakuui
KJIETOUYHOTO MeTabonau3ma. JlaboparopHas
pabora «/3ydyeHue pepMEeHTAaTHBHOTO
paciierieHusl epoKcuia Boaopoaa B
PACTUTEIBHBIX M JKUBOTHBIX KIETKAX)

benku-akTuBaTopsl U OCIKU-UHTHOUTOPHI
ABTOTpO]HBIN THIT 0OMEHA BELIECTB

dorocunTes

Xemocuntes. JlJabopatopHas pabora
«CpaBHeHHe po1ieccoB (OTOCUHTE3A U
XEMOCHHTE3a»

AHa’poOHbIe OpraHu3Mbl. Buabl OpoxxeHus.

JlaboparopHas pabora «CpaBHEeHHE
MIPOLIECCOB OPOKEHUS U TBIXAHHSD)

0.5

0.5

0.5



31

32

33

34
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36

37

38

39

40

41

42

43

AspoOHBIE OpraHU3Mbl. JTaIlbl
HHEPTeTUYECKOTO OOMEHa

OHeprust MEMOPAaHHOTO IPaEeHTa
npotoHoB. Cunre3 AT®: pabora
nporoHHOM AT®-cuHTa3bI

Peakuuu MaTpuyHOro CMHTE3a
Tpanckpumnius — marpuunbiii cuaTe3 PHK

Tpancnsauus u e€ dTansl

KoaupoBanue aMuHOKHCIIOT. Posib pubocom
B OmocuHTE3€E OeKa

Opranu3anys TeHoMa Y TIPOKapUOT U
IYKapHOT

MOJ'IeKy.]'IHpHI)Ie MECXaHU3MBbI BKCHpCCCI/II/I
T€HOB Y 3YKapHOT

Bupycsl — HeksieTouHble (POPMBI JKU3HU U
oOnurarHble napa3utel. [IpakTuueckas
pabora «Co31aHue MOZEIN BUPYCay

BI/IPYCHLIC 3a00J1eBaHUSA YCJIOBCKA,
KHUBOTHBIX, paCTeHI/II\/'I

HaHoTexXHOIOTMHU B OUOJIOTUHA Y MEAULIAHE
JKu3HEeHHBIN UK KIIETKA

Marpuunsiii cunres JJHK

0.5



44

45

46

47
48

49

50

51

52

53

54

55

56

Xpomocomsl. JTaboparopuast pabota
«/3yueHne XpoMOCOM Ha TOTOBBIX
MUKpOTIpenaparax»

JleneHue KIETKH — MHUTO3

Tunsl kietok. KapnoknHes U IUTOKUHES.
JlabGopatopnas pabora «HabmroneHue
MHUTO3a B KJIETKaX KOHYHMKA KOpPEIIKa JIyKa
(Ha TOTOBBIX MUKpOTIpErnaparax)»

Perynﬂum[ KHU3HCHHOI'O IUKJIa KIC€TOK
OpFaHI/BM KaK €INMHOC 1ICJI0C

Txanu pactenuii. Jlaboparopuas pabora
«3yueHne TKaHel pacTeHUN»

TxaHU >KUBOTHBIX U YEJIOBEKA.
JlaboparopHas pabora «/3yueHue TkaHen
KHUBOTHBIX»

Opraunbl. Cucremsl opranos. JlaboparopHast
pabota «/3yueHue opraHoB IIBETKOBOI'O
pacTeHus»

Ornopa Tena opraHu3mMoB
JIBr>keHUE OpraHu3MOB

ITutanne OpraHnu3MoB

ITuTanne MO3BOHOYHBIX JKMBOTHBIX.
IInmeBapuTenbHas CUCTEMA YEJIOBEKA

J{pIxaHne opraHu3MoB

0.5

0.5

0.5

0.5

0.5



57

58

59
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61

62

63

64

65

66

67

68

69

70

I[BIX&HI/IG IIO3BOHOYHBIX ) KNUBOTHBIX U
YCJIOBEKAa

TpaHcmopT BelecTB y OpraHu3MOB

KpoBeHocHas cuctema nmo3BOHOYHbBIX
JKUBOTHBIX U YCJIOBCKA

Brinenenue y opraHu3zmMoB
3amura y OopraHu3MOB

I/IMMyHHa}I CHUCTCMaA YCJIOBCKA

PazapaxkuMocTs u peryisanus y
OpraHN3MOB

['yMopanbHas peryasius U S3HIOKpUHHas
CUCTEMA KUBOTHBIX U YEJIOBEKA

DopMbl pa3MHOKEHUS OPTaHU3MOB
[TonoBoe pa3zMHOXKEHHE

Meiios

['amerorene3. OGpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JlaboparopHas pabora
«/3yueHune cTpoeHUs OJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnaparax»

I/IHI[I/IBI/II[yaHBHOG Pa3BUTHEC OPIraHU3MOB —

OHTOI'CHE3

3akazKa OpraHOB M TKaHEH U3
3apOJIBIIIEBBIX JINCTKOB

0.5



71

72

73

74

75

76

77

78

79

80

Poct Pa3BUTHUC ) KUBOTHBIX.
JlabGopatopnas pabota «BrisiBiaeHHE
MIPU3HAKOB CXOZCTBA 3aPOJIBIIICH
MO3BOHOYHBIX KHBOTHBIX)

Pa3MHOXEHHE U pa3BUTHE PACTEHUM.
JlaboparopHas pabora «CTpoeHUEe OPraHoOB
Pa3MHOKEHHSI BEICIITUX PACTCHHID

I/ICTOpI/Iﬂ CTAHOBJICHUA U PA3BUTHUA
TCHCTUKHN KaK HAYKH

OCHOBHBIC TIOHSITHS U CHMBOJIBI TCHETUKH.
JlabGopatopnas pabota «JIpo3oduna kak
00BEKT TEHETHYCCKUX UCCIICTOBAHUI

3aKOHOMEPHOCTH HaCJIeJOBaHUS
nmpu3HaKoB. MoHOTHOpUIHOE
ckpemuBanue. [Ipakruueckas padora
"N3yueHune pe3yapTaToB MOHOTHOPHIHOTO
CKpeIIMBaHus y 1po30(uisr"
[MuTonorudyeckrue OCHOBBI
MOHOTUOPHUIHOTO CKPEIIMBAHMS
AHnanmuzupyrolee ckpemuBanue. Henonnoe
JIOMUHUPOBAHKE

JurubpuaHoe CKpenrBaHue.
[IpakTtrueckas padora «M3yuenue
Pe3ybTaTOB JTUTHOPHUIHOTO CKPEIIMBAHMUS
y Ip0o30(QHITBD»

[{uTomoruueckrne OCHOBBI TUTHOPUTHOTO
CKpEITUBaAHUS

CI_[CHJ'ICHHOC HACJICJOBAHUC ITPU3HAKOB

0.5

0.5

0.5

0.5

0.5



81

82

83

84

85

86

87

88

&9

90

91

92

XpOMOCOMHas TEOPHS HACTIEACTBEHHOCTH
I'eneTuka noia

I'emoTnmn xak OeJIoCTHaA cucremMa

I'eneTnueckuii KOHTPOJIb pa3BUTUA
paCTCHHﬁ, JKHBOTHBIX U YCJIOBCKA

N3MeHYMBOCTh IPU3HAKOB. BHIbI
WU3MEHYMBOCTH

MOI{I/I(I)I/IKaLII/IOHHaH N3MCHYHUBOCTD

BapuanuoHHsIi psia U BapUallMOHHAS
KkpuBasi. JJaboparopHas pabora
«ccnenoBanne 3aKOHOMEPHOCTEN
MOAM(PHUKALMOHHON N3MEHUYNUBOCTH.
[TocTpoenue BapualmoOHHOIO psija v
BapUallMOHHOU KPUBOM»

['eHoTHNIMUECKAst U3MEHUYUBOCTD.
KomMOuHaTuBHast U3MEHUYUBOCTh
MyTannoHHast U3MEHUUBOCTD.
[Tpaktuueckas padora « MyTanuu y
Tpo30( Bl (Ha TOTOBBIX
MUKpoOIIpenaparax)»

3aKOHOMEPHOCTH MYTALIMOHHOTO IIPOLECCa.
OINUreHEeTHKA U AMUTE€HOMUKA

['enetuka yenoseka. [Ipaktuyeckas padora
«CocTaBieHHe U aHaJIU3 POAOCIOBHOIN

MeTtoabsl METUITMHCKON Te€HETUKHU

0.5

0.5

0.5



93

94

95

96

97

98

99

100

101

102

3HaueHre MEOUIIMHCKON T€HETUKHU B
HpeHOTBpaH_[eHI/II/I " JICUCHUHU TCHCTHUUYCCKHUX
3a00JIeBaHN Yel0BEKA

OcHOBHBIE IOHATHS CEIEKIUH.
JlaGopatopnas padota «/3yueHue copToB
KYJBTYPHBIX PACTE€HUN U MOPOJ TIOMAITHUX
KUBOTHBIX)

MeTo/ibl CeNeKIIMOHHOM padoThI.
JlaGoparopHas pabora «/3y4ueHne MeTo0B
CEJICKLIMM PaCTEHUN»

JlocTrKeHus CeneKkunn pacTeHUN 1
XKUBOTHBIX. [IpakTHueckas pabora
«lIpuBuBKa pacTeHUID»

CoxpaHeHue, u3yuyeHue 1 UCI0JIb30BaHNe
TFEeHETUYECKHUX PECYPCOB

buorexHomorus kak Hayka U OTpaciib
npou3BojcTBa. [IpakTrueckas pabora
«M3ydenune 0ObEKTOB OMOTEXHOIOTHI
OCHOBHBIE HalpaBlI€HUs] CHHTETUYECKOM
6uosorun

XpOMOCOMHaH W I'CHHas WHKCHCPUA

MGI[I/IIII/IHCKI/IC OMOTEXHOJIOT U

PeszepBHbiii ypok. [ToBropenue,
0000111eHIe, CUCTEMAaTU3aIHs 3HAHUHA

OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

102

0.5

0.5

0.5

13.5



11 KUIACC

Ne
/o

10

11

Tema ypoka

OBomouroHHas Teopus Y. Jlapsuna

JBH>KyIKMe CUIIbI 3BOJIIOLMU BUIOB 1o Y.
HapBuny

bopn0a 3a cyiecTBOBaHME, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD

DopMUPOBAHNE CHHTETUUYECKOW TEOPUHU
HBOJTIOITIHT

OTanbl HBOJIIOIIMOHHOTO MPOIIecca:
MUKPOSBOJIIOIUS U MAKPOIBOJIIOIUS
[Tonynsuus — snemMeHTapHas €IMHHLIA
HBOJIIOIUHT

3aKoH reHeTH4YEeCKOro paBHOBecHs JK.
Xapau, B. BaiinGepra. JlaboparopHas
pabota «BrIsBIeHHE U3MEHYHBOCTH Y
0co0eil OHOTO BUIA»

OneMeHTapHbIe (aKTOPbI IBOJIOLUH

O ekt ocnoBarens. ekt OyTHIIIOUHOTO
TOPJIBIIITKA

Murpauuu. M3oms1uu momyIsiun:
reorpaduyeckas, OuonIormuecKas
EctecTBeHHBIN 0TOOP — HaIpaBIAIOMUN
(hakTop BOTIONUH

KoanuyecTBo 4yacoB

Bcero

KontponbHubie
padoThI

IIpakTH4eckue

padoThI

0.5
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13

14

15

16

17

18

19

20

21

[Tomoroii oT60p

[TprcnocoOIeHHOCTh OPraHU3MOB KaK
pe3ysbTaT MEKpo3Botonnu. JlaboparopHas
pabota «/3yuenue apomoph030B U
UANOAJANTAIUNA Y PACTCHUN U )KUBOTHBIX)

[Tpumepsl npucnocobaeHnl y OpraHu3MoB:
Mopdosoruueckue, GU3n0IOTHIECKUE,
OMOXMMHYECKHUE, TOBEICHYCCKHE.
JlaGopatopnas pabora «IIpucnocoOnenus
OpPTaHU3MOB U UX OTHOCHUTEIbHAS
[EIeCO00Pa3ZHOCThY

Bup, ero xputrepun u CTpyKTypa.
JlabGopatopnas paborta «CpaBHEHHE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPHIO»

Crpykrypa Buja

BunoobpazoBanne kak pe3yabrar
MUKPO3BOJTFOIHH

CBs3b MHUKPOIBOJIOIOUHU U SITUACMHUOJIOIMN

Maxponsontouus. [Taneonronornyeckue
MCTOAbI U3YUYCHUS 3BOJIIOLUA
buoreorpaduueckue MeTObI U3yUEHHS
ABOJIIOLIUU

OMOpHOIOruyecKue u
CPaBHUTEIBLHO-MOP(OIOrHUECKIE METOIBI
M3yYEHUs HBOJIOLNN

0.5

0.5

0.5
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27

28

29

30

31

32

33

MouiekynsipHO-T€HETUYECKUE,
OMOXMMHUYECKHE U MATEMAaTUYECKUE METOIBI
M3yYEHHUs IBOJIOLNN

OO1mmue 3aKOHOMEPHOCTH BOJIOLUU

AnantuBHas paguanus. HepaBHOMepHOCTh
TEMIIOB DBOJIIOLIUU

Hayunble runoressl IpOUCXOKACHUS )KU3HU
Ha 3emiie

JloHay4HBIE TIPEICTABICHHSI O 3apOXKICHUN
YKH3HU

OCHOBHBIE ATarbl HEOPraHUYECKON
SBOJIFOIIAU

I'umoressr 3apOXACHUA )KU3HU

Hctopus 3eMiu U METO/IbI €€ N3yUeHHUs.
JlaGoparopHas pabora «3yuyeHue u
OIMCAaHNE NCKOMAeMbIX OCTATKOB JAPEBHHUX
OpPTraHU3MOB»

HavanpHble 3Tanbl OpraHM4ecKor SBOTIOLIMHT

DBOIONHS 3YKapHOT

OcHOBHBIE 3TaIlbl 3BOJIIOLUM PACTUTEIBLHOTO
mupa. [Ipaktrueckas padora «/3ydenne
0COOEHHOCTEH CTPOCHUS PACTCHUH Pa3HBIX
OTZIEJIOBY

OcHOBHBIE 3TaIlbl 3BOIIOLUH )KUBOTHOT'O
MHpa
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3BOJ’IIOHI/I5[ JKNUBOTHBIX. HpaKTI/ILIeCKaH
pabora «3yueHne 0coOOEHHOCTEH CTPOCHHMSI
MO3BOHOYHBIX KHBOTHBIX)

PazButue xxu3HM Ha 3eMiie 1o 3paM U
nepuosiaM

MaccoBbie BbIMHPAHUS — 9KOJIOTUYCCKHUC
KPpHU3UChI IPOUILIIOro

CoBpeMeHHBIN KOJIIOTMYECKUIH KPU3HC, €T0
0COOEHHOCTH

COBpeMeHHaH CUCTCMA OPraHn4CCKOIro MHupa

OCHOBHBIE CUCTEMAaTHYECKHUE TPYIIIBI
OpraHU3MOB

AHTPOIIONIOTHS — HayKa O YeJIOBEKe

PazButne Hpe)lCTaBJ'IeHI/Iﬁ O MPOUCXOXKICHUU
YCJIO0BCKa

MecTo 4yenoBeka B CHCTEME OPraHHYECKOTO
mupa. JlaboparopHas padora «3ydueHue
0COOCHHOCTEH CTPOCHUS CKeJleTa YeJIOBEKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM)»

JBH>KyIlIMe CUIIbI aHTPOIIOTEHE3a

CooTHolieHrne OMOIOTHYECKUX U
COLIMANIBHBIX ()aKTOPOB B AaHTPOIIOT€HE3E

OcHOBHBIC CTaAN aHTPOIIOI'CHC3a

ITaneoreneTuka U najecoreHOMHKA

0.5

0.5
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DBOIIOIUI COBPCMECHHOTI'O YC€JIOBCKA

Yenoseueckue packl. [IpakTudeckas padbora
«/3yueHne SKOJIOTUYECKUX aJanTaluii
YeIIOBEKay

MexaucuuIimHapHble METO/IbI
AHTPOIIOJIOTUU

3apO)KI[€HI/Ie " Pa3BUTUC DKOJIOT'MHU

Mertons! sxonorun. JlaboparopHas pabora
«M3ydyeHnue MeTo0B KOJIOTHUECKUX
WCCJIEIOBAHNI»

3HaueHHE PKOJOrHYECKUX 3HAHUN JIA
YCJIO0BCKa

DKoJorHYecKue PaKTophI

Abuornueckue pakropsl. CBET Kak
sKkoorndeckuii pakrop. JlaboparopHas
pabora «BpIsiBICHUE IPUCIIOCOOICHHIA
OpPTaHU3MOB K BIUSHUIO CBETa»

Abuotnyeckue pakropsl. TemnepaTypa Kak
sKoJiornueckuit pakrop. JlaboparopHas
pabora «BplIsiBIIeHHEe TpUCTIOCOOICHUI
OpPTaHU3MOB K BIUSHUIO TEMIIEPATYPBD»
Abunornueckne (pakTopsl. BiaxkHOCTH Kak
sKosoruueckuit gpaxrop. JlaboparopHas
paboTa « AHATOMHUYECKHE OCOOEHHOCTH
pacTeHuii U3 pa3HbIX MECT OOUTAHUS)

Cpenbl oOuTaHUS OPraHU3MOB

0.5
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0.5

0.5
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70

buonornyeckue puTMsl
Kuznennble popmMbl OpraHU3MOB

buotnyeckue gpakropbl

3HaueHne OMOTHYECKUX B3aUMOJIENCTBHI
JUTSL CYIIIECTBOBAHMS OPIaHU3MOB B CpeJie
obuTanus

DKOJOTHUECKUE XapaKTEPUCTUKU
TOMYJISIIAN

OCHOBHbBIE TIOKA3aTeNIN TOMYJISIINH:
YHCJICHHOCTb, IUIOTHOCTh, BO3PACTHAS U
10JI0Basi CTPYKTypa

OCHOBHBIE TIOKA3aTeNIN MOMYJISILIUY:
POXKIIAEMOCTh, IPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAITHH

DKOJOrM4ecKasi CTpyKTypa MOy uu

JuHamuka mOmymsiuy U €€ perymsiuus

KpuBble pocTa UNCIEHHOCTH MOMYJISIIUH.
KpuBble BbIKUBaHUSA

Dxonoruveckas Huma Buja. Jlaboparopaas
pabota «IIpucmnocobiaeHus ceMsiH pacTeHHIA
K pacceleHUuIo»

Bun xak cucrema nonyssinuit

3aKOHOMEPHOCTH MOBEJICHUS U MUT ALl
YKUBOTHBIX

0.5
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Coo011ecTBO OpraHu3MOB — OHOIICHO3

DKocucTeMa Kak OTKpbITasl CucTeMa

KpyroBopoT BemiecTB 1 MOTOK SHEPTUU B
IKOCHCTEME

OCHOBHBIE ITOKA3aTENIH YKOCHUCTEMBI
DKOJIOTUYECKHUE TTUPAMHUIBI

W3meHeHns cooOLiecTB — CyKLECCUU

HpI/IpOI[HLIC YKOCHCTEMBI. IKOCHCTEMBI 0o3€p
" PCK. OKOCHCTEMBI MOpCfI N OKCaHOB

[TpupoaHbIe SKOCUCTEMBI. DKOCHCTEMBI
TYHJIP, JIECOB, CTENEH, IIyCTHIHb

AHTpOHOFeHHLIe OKOCHCTCMBI

Ypboskocucremsr. [IpakTuaeckast pabota
«3yueHne u onrcanue ypOOIKOCUCTEMBD)

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
B3aMMOJECHCTBUI OPraHU3MOB B
3KOCHUCTEMAX

MexaHu3Mbl BO3JEHCTBUS 3arpA3HEHUI
pa3HBIX THUIOB HA CyOOPTaHU3MEHHOM,
OpPraHU3MEHHOM, MOMYISIIHOHHOM U
HKOCUCTEMHOM YPOBHSIX

buocdepa — obennanerapHas obosouka
3emun
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VYuenne B. U. Bepraackoro o 6uocdepe

3aKOHOMEPHOCTH CYIIECTBOBaHMs Onocgepsl

KpyroBopoThl BeliecTs u
OMOTrCOXUMHUIECKHE IIUKITBI
3oHaIBHOCTH OMOChepbl. OCHOBHBIC OMOMBI

CyIIN

YcrorunBocTh Onochepbl
DKOIOTUYECKHUE KPUZUCHI U UX MPUIHHBI

BosneiicTBue uenoBeka Ha 6uochepy

AHTpONOTEHHOE BO3/ICHCTBUEC Ha
PACTUTENIbHBIN U )KUBOTHBIN MUP

OxpaHa npupoIbl

OCHOBHBIE IPUHIIUTIBI YCTOWIHUBOTO
Pa3BHUTHS YEJIOBEYCCTBA U TIPUPOIBI
PanmonanbHoe MpUpOAONOIB30BaHUE U
COXpaHeHHe OMOJIOTMYECKOTO Pa3HO00pas3us
3emiu

O6006menue mo reme « MUKPOIBOIIONUS U
€€ pe3yNbTaTh»

O606menne o Teme «MaKkpOIBOIIOIUS U €€
Pe3yABTATHDY

O606menue o teme «IIpoucxoxaeHue u
pa3BUTHE )KU3HU HA 3eMIie»
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OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

O6006menue o teme «IIpoucxoxaenue
YeJIOBEKa — aHTPOITOTECHER)»

O60611eHne IO TeMe «DKOJIOTUS — HayKa O
B3aMMOOTHOIICHUSIX OPTAaHU3MOBY
O6o06menue mo Teme «OpraHu3MbI U Cpefia
o0ouTaHUSI»

O0o0061IeHNE 110 TeME «DKOJIOTHS BUIOB U
MOMYJISALUI»

O606menue no Teme «buochepa —
100aIbHAs SKOCUCTEMAY
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ITPOBEPAEMBIE HA EI'D 110 BUOJIOTUN TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K NPEeAMETHBIM Pe3yJibTaTaM 0CBOCHHUS
MPOBePsIEMOro OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbI CPeHEro 00IIero
TpeOoBaHHUs o0pa3oBaHusA

CdhopMupOBaHHOCTh 3HAHWI O MECT€ W POJU OHOJIOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopmMupoBaHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MHUPA, B MMO3HAHUU 3aKOHOB ITPHPOIBI U
PEIICHUH KU3HEHHO BaXKHBIX COIUATLHO-ITHYECKUX, SKOHOMUYECKHX,
HKOJIOTUIECKHX MPOOJIEM YEJIOBEYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
paIoHaIBFHOTO IPUPOIOTIONIB30BaHNUs, B (POPMUPOBAHUH IICHHOCTHOTO
OTHOIIICHHS K MPUPOJIE, OOILIECTBY, YEIOBEKY; O BKJIaJ€ POCCUHCKUX H

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHUN

Bnagenue cuctemoli 3HaHMH 00 OCHOBHBIX METOAAaX HAy4HOTO
IMMO3HaHusA, HCIIOJIBb3YCMBIX B OMOIOTMYECKUX HUCCIICOOBAHUAX KUBBIX
O0OBEKTOB ¥ JKOCHUCTEM (ONMHCaHWEe, W3MEpPEHUE, MPOBEIACHHE
HaOMIOeHNi); Ccrmoco0aMu BBISBJICHHS U OILEHKA aHTPOMOTEHHBIX
W3MEHEHUH B NIPUPOJIE.

2 VYmMmenne BbIJIBUTATh THUIIOTE3bI, IMPOBCPATH UX SKCICPUMCHTAJIbHBIMHA
cpenctBamu, (GopMmynupys 1€l  UCCIIEIOBAHHS, aAHATH3UPOBATH
MOJIyYEHHbBIE PE3YJbTAThl U JAEJIaTh BHIBOJIBI.

BrisiBiieHHEe 3aBUCHUMOCTH  MEXAY HCCIENYEMbIMH BEIUYHUHAMH,
00BsICHEHHE TIOJYYEHHBIX PE3yIbTaTOB U (POPMYJIMPOBAHNE BBIBOIOB C

HCIIOJIb30BaHUEM HAYYHBIX MOHITUI, TEOPUH U 3aKOHOB

YMeHue BiageTh CHCTEMOH OWOJIOTMYECKHMX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAIOIINE OMOJOTUYECKHUE TEPMUHBI U TOHSTHS
(KW3HB, KJIETKA, TKaHb, OpraH, OpPraHW3M, BHUJ, TOIYJISALIHNS,
9KOCUCTEMA, OuoreHo3, Ouocdepa; merabonm3M, TOMEOCTa3,
KIETOYHBIE ~ WMMYyHHTET, OuocuHTe3  Oenka, OHOMOIMMEpHI,
JIUCKPETHOCTb, caMOperyJsiLus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, HW3MEHYMBOCTh, JHEPro3aBUCUMOCTb, POCT U
pa3BUTHE);

Ouonormueckue Teopuu: kierounas Tteopuss T. IlIBanna, M.
[Ineitnena, P. BupxoBa; KIOHAIbHO-CEIEKTUBHOIO UMMyHHTeTa II.
Opnux, .M. MeunukoBa, XpOMOCOMHasi TEOpHs HACIEACTBEHHOCTH T.

Moprana, 3axkoH 3apoaeimeBoro cxonucrBa K. bapa, sBomrornmoHHas



teopuss Y. JlapBuHA, CHHTETMYECKas TEOpUS DHBOJIOLMH, TEOPHUS
antporioreHe3a Y. Jlapsuna; Teopus Ouoreoueno3a B.H. Cyxkauésa;
yuenne H.M. BaBuioa o meHTpax MHOroo0Opasus U MPOUCXOXKICHHS
KyIbTypHBIX pacTeHuii, ydyenue A.H. CeBepuoBa 0 mnyTsix wu
HaTpaBJIeHUIX dBoJonnH, yueHue B.M. Bepuaackoro — o 6mocdepe);
3aKOHBI (€AMHOO0OpA3Usl MOTOMKOB IEPBOTO MOKOJEHHS, PACIICTICHHS
MPU3HAKOB, HE3aBUCHUMOIO HacleIoBaHUs Mpu3HakoB [. Mennens;
CLEIJICHHOTO HACJEAOBAHMS MNPU3HAKOB M HAPYIICHUS CLETUICHUS
reHoB 1. Moprana; TOMOJOTHYECKHX PSAOB B HACIEICTBEHHOH
m3menunBoctu H.M. BasuiioBa; renermueckoro paBHoBecus Jx.
Xapnu u B. Baitubepra; 3apoxeimeBoro cxoactBa K. Boapa;
OounoreHeTnveckuii 3akoH J. ['ekkens, . Mromiepa);

IPUHLIMIIBI (YUCTOTHI TAMET, KOMILJIEMEHTAPHOCTH);

npaswia (MuHEMyMa FO. JIuOuxa, 3KOIOrmuecKo mupaMuibl YUCE,
OMOMacChl M SHEPTHUH);

runore3sl (koareparHoit A.M. Omapuna, nmepBudyHOro OymboHa J[x.

Xonneiina, mukpochep C. Dokca, pudo3uma T. Uek)

YMmenune peuiatb IMOUCKOBBIC OHOJIOTUYECKHUE 3aga4u, BbIIBIIATH
MNPUIUHHO-CJICACTBCHHBIC CBA3U MCXKIAY HCCIICAYCMbIMU
OMOJIOTHYCCKUMHM O6’[>CKT3.MI/I, nponeccaMu M SABJIICHUAMU, OCJIATb
BBIBOJBI 1 IIPOTHO3bI HA OCHOBAHUU ITOJIYUCHHBIX PE3YIJILTATOB,

COCTAaBJIATh TCHOTHUIIMYCCKUEC CXEMBI CKPCIIMBAHUA JIA Pa3HBIX TUIIOB
HACJICAOBAHUA MTPHU3HAKOB Y OPraHU3MOB, COCTABJIATL CXCMbI IICPCHOCA

BCIICCTB U SHCPIUU B SKOCUCTEMAX (I_ICHI/I IIUTaHUA, ITMIICBBIC CeTI/I)

YMeHue ycTaHaBIMBATh B3aUMOCBSI3M  MEXKIYy CTPOCHHEM H
(GYHKIUSMHU: OPraHOWIOB, KJIETOK pa3HBIX TKaHEH, OpraHaMu |
CHUCTEMaMH OPTraHOB y pPACTEHWH, JKUBOTHBIX M YEIOBEKA, MEKIY
dTamaMu OOMEHa BEIIECTB; dTalaMH KIETOYHOTO [UKIIA W KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTaramMu YMOPUOHAEHOTO PAa3BUTHS; TEHOTUIIOM
u  ¢eHotunoMm, QeHoturnmoMm U (akTOpaMu Ccpeabl OOWTaHUS;
MpoIeccaMy  DBOJIONMH;  JBIKYIIUMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHCHTAMH PA3JIMYHBIX SKOCUCTEM M TMPHUCTIOCOOICHUSIMHU K HUM

OpTraHHu3MOB

YMeHue BBIIEATh CYIIeCTBEHHbIE PU3HAKHU:

CTPOEHUSI BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT; OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM H
ouoceprl; CTpPOCHHS OpPraHOB M CHCTEM OPraHOB PACTCHHIA,

JKUBOTHBIX, YCJIOBCKA, NPOLUCCCOB JKUSHCACATCIBHOCTHU, IIPOTCKAOIIUX



B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OHMOJIOTHYECKUX
nporeccoB: oOMeHa BemecTB (MeTabonu3M), HWHGPOpPMALUU H
IpeBpalleHHs] SHEPrUH, OpOXKEeHUs, aBTOTPOPHOIO U reTepoTpohHOro
TUTIOB TUTaHWsA, (OTOCHHTE3a W XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHes3a, dSMOpPHOTreHe3a, IOCTIMOPUOHAIBHOTO  PAa3BUTHA,
Pa3MHOXEHMsI, UHAUBUAYAJIbHOIO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aMMOJICHCTBUS TEHOB, TeTepO3uca; JEUCTBUH HMCKYCCTBEHHOTO
otOopa, CTAaOWIM3UPYIOIIETO, JBMIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO OTOOpa; aJUIONMAaTPUYECKOTO W CHUMIIATPHUYECKOTO
BI/I[[OO6pa3OBaHI/IH; BJIMAHUSA ABWXYIIUX CHUJI 3BOJIOLIMA Ha FCHO(bOHH
MOMYJISIIIMY; TIPUCTIOCOOJIGHHOCTH OpPraHM3MOB K Cpele oOHWTaHus,
YepeloBaHMs HAINpaBJICHWA HBOJIOIMH, KpPYrOBOpOTa BEIIECTB U

IMOTOKA SHCPIrur B SKOCHUCTECMAX

C(l)OpMI/IpOBaHHOCTB YMCHUA BBIACIATE CYHICCTBCHHBIC TMPU3HAKH
BUPYCOB, KJIETOK TMPOKAPUOT U OYKAPUOT, OIHOKIETOYHBIX M
MHOTOKJICTOYHBIX OPraHU3MOB, BUJOB, OHOTE€OIEHO30B U IKOCHCTEM;
OCOOCHHOCTH TPOIECCOB OOMEHA BEUIECTB U MPEBpAICHUS YHEPTHUU B
KJIeTKe, (POTOCHMHTE3a, TMIACTUYECKOTO W HSHEPreTUYecKoro oOMEHa,
XeMOCHHTE3a, MHUTO3a, Meio3a, OIUIONOTBOPEHUS, pAa3BHTUS W
pa3MHOXEHHsI, UHIUBUAYATIHHOTO PAa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
O0pBKOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO OTOOpA, BU000pa30BaHUs,
MIPUCIIOCOOJICHHOCTH OpPraHW3MOB K Cpele OOWTaHWs, BIUSHUS
KOMITOHCHTOB 3KOCHCTCM, AHTPOIIOTICHHBIX U3MEHEHUH B DKOCHCTEMAX
CBOCH MECTHOCTH, KPYTOBOPOTAa BEIIECTB W TPEBPAIICHHUS dHEPTHH B
ounocdepe

YMmenue UCIIO0JIb30BaTh COOTBETCTBYIOIIHE apryMEHTHI,
OHMOJIOTHYECKYI0 TEPMHHOJIOTHIO M CUMBOJIUKY IS JIOKA3aTeJIbCTBA
pPOoaACTBa OPraHMU3MOB PA3HBIX CUCTEMATHUYCCKHUX TI'PYIII; B3aUMOCBA3U
OpraHW3MOB U Cpeapl OOWTaHWs; EAMHCTBA YEIOBEUYECKHUX pac;
HEOOXOIMMOCTH 37I0POBOTO 00pasa >KU3HHU, COXPAHEHHS Pa3HOOOpasus
BUJOB MW OBKOCHCTEM KaK YCJIOBHUA COCYIICCTBOBAHUSA MPUPOABI U

YCJI0BCUYCCTBA

YMeHHe KpPUTHYECKHM OLEHUBATh WH(POPMALUIO OHOIOTHYECKOTO
CoZIep)KaHUs; MHTEPIPETHPOBATh ITUYECKUE AaCMEKThl COBPEMEHHBIX
UCCIIeIOBAaHUA B~ OHWOJOTMH,  MEIUIMHE,  OHOTEXHOJIOTHH;
paccMaTpuBaTh ro0anbHbIE IKOJIOTHUECKHUE po0IeMBI
COBPEMEHHOCTH, (POPMHPOBATH 10 OTHOIICHUIO K HHUM COOCTBEHHYIO

IIO3UIIHUIO



INEPEYEHD JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbIX HA EI'D
1O BUOJIOI'NAN

Kon

1.1

1.2

1.3

2.1

2.2

IIpoBepsieMblii 3J1IEMEHT COEPKAHUSA

buonorus kak HayKa. JKuBble cucTeMBl U HX HN3YyUCHUC

CoBpemenHast Ouonorus — KOMIUIEKCHAs Hayka. buonornueckue Hayku u
u3zydyaeMble UMH MpoOieMbl. DyHAaMeHTaJdbHbIe, MPUKIAJHbIE U TOUCKOBHIE
Hay4HbIE HCCIIEI0BAaHUS B OUOJIOTHH.

3HaueHne Ouonoruu B (OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYUHOM
kapTubl mupa. [Ipodeccun, cszannbie ¢ Ouonmorueidd. 3HaueHHE OUOJOTUU B
IIPAaKTUYECKOM JIEATEIbHOCTH YEJIOBEKA: MEJIULMHE, CEIbCKOM XO3SHICTBE,

IIPOMBIIUIEHHOCTH, OXPaHe IPHUPOJIBI

KuBbie cuctembl Kak mpeameT u3ydeHus Ouosioruu. CBOWCTBA KUBBIX CHCTEM:
€MHCTBO XMMHMYECKOTO COCTaBa, IMCKPETHOCTb U LEIOCTHOCTh, CIOXKHOCTh U
YIIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, caMooprasHusanus,
CaMOBOCITPOM3BEACHUE, PA3IPAKUMOCTh, IBMEHUMBOCTh, POCT U Pa3BUTHE.
YpoBHM OpraHu3alvy >KUBBIX CUCTEM: MOJICKYJISPHBINA, KIETOYHBIN, TKAHEBBIM,
OpraHU3MEHHbIMN, MONYJIALMOHHO-BUI0OBOH, 9KOCHCTEMHBII
(6buoreonenotnueckuii), O6uocdepusiif. Ilporeccel, mpoucxoasmue B KUBBIX
cucrteMax. OCHOBHbBIE TNpHU3HAKK >KUBOTO. JKM3HBb Kak ¢opMa CyIIECTBOBAHHS
Marepuu

Meroner Ouonormueckod Hayku. HaOmromeHue, wu3MepeHHe, SKCIIEPUMEHT,
cucTeMaru3anus, MeTaaHanu3. IloHaTHe o0 3aBUCHMONM M HE3aBHCHUMOH
nepeMeHHou. [lnanupoBanue skcnepumenTta. [locraHOBKa M MpoOBEpKa TUIIOTES.
HyneBass rumore3a. Ilonstue BBIOOpKHM U €€ IOCTOBEpHOCTh. Pazbpoc B
Oouonornueckux MaHHbIX. OIEHKa TOCTOBEPHOCTH TIOJYUYEHHBIX PE3yJIbTaTOB.
[IpuunHbl MCKaKEHUS PE3YJBTATOB JKCIEpUMEHTA. [IOHATHE CTAaTUCTUYECKOrO

TCCTa
KneTka kak Onojoruueckas cucteMa

Knerka — cTpyKkTypHO-(pyHKIIMOHAIBHAS €JUHULA >KUBOrO. McTopusi OTKpBITHS
kinetku. Paborer P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[Mneinen, P. BupxoB). OcHOBHBIE MOJIOXKEHHSI COBPEMEHHOMN KJIETOUYHOM TEOPUH.
MeToapl MOJIEKYJISIPHOM M KJIETOYHON OMOJIOTHH: MUKPOCKOIIHS, Xpomarorpadus,
anexTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHnmraIbLHOe
LEHTPUPYTUPOBAHHE, KyIbTUBUPOBAHNE KIETOK

XVUMUYECKNN COCTaB KIETKU. Makpo-, MUKPO- M yJIbTPaMUKPO3JIEMEHTHI. Bona u

e€ poib KaK pacTBOPUTENS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUM KIIETKH,
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TEIUIOPEryIsiui. MUHepaibHble BELIECTBA KIETKHU, UX OHOJOTMYEcKas poJib.
Ponb KaTMOHOB ¥ AaHHOHOB B KJIETKE.

buonornueckne mnonumepsl. benku. AMHHOKHUCIOTHBI cocTaB  OEJIKOB.
CtpykTypbl OenkoBoi MoOseKynbl. IlepBuuHasi cTpykTrypa Oenka, IMENTHIHAS
CBS3b. BTOpWuHas, TpeTWYHAas, YETBEPTUYHAS CTPYKTyphl. JleHaryparus.
CgoiictBa 6enkoB. Knaccuduxanus 6enkos. buonornueckue pyHKInu OEIKOB.
VYrneBoasl. MoHOcCaxapuibl, IUCAXapUAbl, OJIHTOCaXapwIbl M MOJHUCAXAPUIBL.
O0mmii mmaH CTpoeHHS ©  (PU3UKO-XMMHYECKHE CBOWCTBA  YIJICBOJOB.
Buonornueckne GyHKINHU YIIIEBOIOB.

Jlumuasl. T'mapodunbHo-ruapodoOHbIe cBoiicTBa. Kitaccudukanus JIUOUIOB.
Tpurmuuepuasl, ¢GochoaUnuabl, BOCKH, CTepouabl. buomornyeckue (QpyHKUIUU
munuoB. OOITHE CBOMCTBA OMOJIOTHUECKUX MEMOPAH — TEKy4eCTh, CIIOCOOHOCTh
K CaMO03aMbIKaHHIO, MTOJIYIIPOHULAEMOCTb.

Hyxneunobie xucnorel. JIHK u PHK. Crpoenue HYKIEHHOBBIX KHCIIOT.
Hyxneoruasl. Ilpunnun xomrmiementapHoctu. [Ipasuno Yapradda. Crpykrypa
JHK — nBoiinas cnupanb. MecroHaxoxxaenue u ouonorundeckue pyakuun JJHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

Crpoenue wmonekynsl AT®. Makpospruueckue cBa3u B Moiekyiae ATO.
buonoruueckue ¢pynkimn AT®. BoccraHoBIeHHbIE TIEPEHOCYUKHY, UX (DYHKIUH B
kietke. CexkBennpoBanue JJHK.

CrpykrypHass Ouonorus: OWOXMMHUYECKHEe W OHO(PU3MUYECKHE WCCIICAOBaAHUS

COCTaBa M MPOCTPAHCTBEHHOHN CTPYKTYPBI OMOMOJIEKYIT

Turbt KIIETOK: JyKapuOTHUYECKas U MIPOKAPUOTUYECKASI.
CrpykTypHO-QyHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.

Crpoenne mpokapuoTHYeCKo KieTku. Kierounas creHka OakTepuil W apxei.
OCOOCHHOCTH CTPOCHHS TETEPOTPOPHON M aBTOTPOPHON MPOKAPUOTHUECKHX
KJIETOK. MeCTO U pojib MPOKAapHUOT B OUOIIEHO3aX.

CrpoeHue M (yHKIMOHUPOBAHUE DYKapUOTUYECKOW KieTkH. [lmasmarmdeckas
MeMOpaHa (mrazmanemma). CTpyKTypa Iia3MaTHYecKo MeMOpaHbl. TpaHCTIOPT
BEIIECTB 4Yepe3 IUIa3MaTHYecKylo MeMOpaHy: maccuBHbBIA  (auddysus,
obneruénnas 1uddy3us), aKTUBHBIM (MEPBHUYHBIA W BTOPUYHBIA aKTHBHBIN
tpancnopt). llomymponunaemoctr MemOpanbl. Pabota HaTpuii-KanneBoro
Hacoca. DHAOIMTO3: MUHOIMTO3, (aronuro3. Dk3omuTo3. KieToyHas CTeHKa.
CrpykTypa u QyHKIIMU KJIETOYHON CTEHKU PacTEeHUM, rpuOoB.

Huronnasma. Llutozons. Lurockener. JIBmkenuwe uuroriazMbel. OpraHouabl
kineTku. OpHomeMmMOpaHHBIE OpPraHOWIBl KIETKH: JHJOIUIa3MaTHYecKas CeTh
(BIIC), anmapar T'onbaKu, TU30COMBI, UX CTPOCHHE M (YHKIHU. B3anMoCBs3b
OJTHOMEMOpAHHBIX OPraHoOUA0B KJIETKU. CTpOEHHE TpaHYISIPHOTO PETUKYIyMa.

Cunre3 pacTBopuMbIX OenkoB. CuHTE3 KIETOYHBIX MeMmOpaH. [maakuit
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(arpanynsapHblil) SHAOMIa3Maruyeckuil petuxkynym. CekperopHas (yHKIUS
armapara lonpmku. TpaHcnmopT BewWIECTB B KIIETKE. Bakyoiln pacTUTENbHBIX
kjeTok. Knerounslii cok. Typrop.

[To;myaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHIPUH, ITJIACTH/IBL.

Crpoenrie u (QyHKIMM MHTOXOHIpPHHA W TUIacTUA. [lepBHYHBIC, BTOPUYHBIE H
CIIOKHBIE  TUIACTHIBI  (POTOCHHTE3UPYIOIIUX  JIYKApUOT.  XJIOPOIUIACTHI,
XPOMOILIACTBHI, JIEHKOIJIACTHI BBICIIUX PACTEHUH.

HememOpannbie opranounabl kiaeTku CtpoeHne W (yHKIUM HeMeMOpaHHBIX
OpraHouJ0B KJeTkh. Pubocombl. MukpodwmiameHTs.. MBIeyHble KIETKH.
Muxkpotpy6ouku. Kierounsiii nentp. CTpoeHHe W JBHKECHUE >XI'YTHKOB U
pecHuyek. MUKpoTpyOOUKH HUTOILIa3Mbl. L{eHTproIb.

Anpo. OOonouka sAapa, XpOMaTWH, KapuoIUiazMma, SJpPBILKH, UX CTPOECHUE U
¢bynkuuu. SnepHenii OenkoBbli MaTpukc. [IpocTpaHCTBEHHOE pPACHOIOKEHUE
XpoMocoM B HHTep(ha3HOM siape. benku xpomaTnHa — TUCTOHBI.

Knerouynsle BxmroueHuss. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKapHOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHOM )

AcCCUMWIALIUA U TUCCUMWISLIMS — JBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIECTB: aBTOTPO(HBIA W TeTepoTpodHBIH. YUyacTue KHUCIOpoaa B OOMEHHBIX
nporeccax. DHepreTuueckoe oOecrnedeHue KieTku: mnpespamienue ATO B
oOMeHHBIX Tmporeccax. DepMEHTATHUBHBIM XapakTep pPeaKkIuil KJIETOYHOTO
MeTabonu3ma. DEepMEeHTHI, MX CTPOEHHUE, CBOWCTBA M MEXaHW3M JICHCTBHS.
Kodpepmentel. Ommnuus (epMEHTOB OT HEOPraHWYECKHUX KaTaJau3aTopoB.
benku-akTuBaTopsl u OeKU-UHTHOUTOPBI. 3aBUCHUMOCTh  CKOPOCTHU
(hepMEHTAaTUBHBIX PEAKINI OT pa3TUYHBIX (DAKTOPOB.

[lepBUYHBIN CHUHTE3 OpraHMYecKUX BemecTB B kieTke. dorocunres. Ponb
XJIOporutacToB B mporiecce  QorocmHTe3a. CBeroBas u TeMHOBas (asbl.
[IpoayktuBHOCTH (PoTOCHHTE3a. BiusiHHE pa3nudHbIX (PaKTOPOB HA CKOPOCTH
(otocunTe3a. 3HaueHue (HOTOCUHTESA.

XemocunTte3. PazHooOpa3ue opraHM3MOB-XEMOCHUHTETUKOB: HUTPUPUIHMPYIOIINE
OakTepuu, Keyne300aKTepuH, CepOoOAKTEPUH, BOMOPOIHBIC OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mmbl. Buabl Opoxenus. I[IpoaykTel OpoxeHMs H HX
UCIIOJIb30BaHUE YEJOBEKOM. AHa’pOOHbIE MHUKPOOPraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYIHUTEHN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHepreTudeckoro odmeHa. [lomroroBurenbHbBIN
stan. [ukonu3 — 6eCKUCIOPOHOE PACIICIIIICHHE [TTFOKO3BI.

buonornyeckoe OKHCIEHUE, WM KIETOYHOE JbIXaHWe. Poiap MHUTOXOHApWN B

npoueccax OMOJIOrMYECKOTOo OKHCJICHHUS. Huxnuueckue peaKIuu.
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OxucnurensHoe Gochopunuponanue. [IpeumymiectBa aspodHOro mytu oOMeHa

BEIIECTB Tepes aHadpOOHBIM. D(PPEeKTUBHOCTD HIHEPTETHUECKOTO OOMEHa

Peakiun marpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTapHOCTH B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanm3arus HacneacTBeHHON nHpopManmu. [ eHeTndeckuit
KO/, ero cBoicTBa. Tpanckpumiusi — Marpuusblid cuHTe3 PHK. Ilpunimmnst
TPAHCKPUIIIINHA: KOMIIJIEMEHTAPHOCTh, aHTUIIAPAJUICIBHOCTD, ACHMMETPUYHOCTD.
Tpancnsimus u e€ srambl. Yuactue TpaHcnoptHeix PHK B OmnocunTese Oemnka.
YenoBusi O6uocunTeza Oenka. KomupoBanue amuHOKHCTIOT. Pons pubGocom B
OunocuHTe3e Oernka.

Opranmzanys reHomMa y MpOoKapuoT U dyKapHoT. Perynsiius akTHBHOCTH T€HOB y
npokapuot. [unore3a omepona (P. XKakoO, XK. Mano). Perynsius oOMEHHBIX
IIpoLECCOB B KieTke. KineTouHslil romeocTas.

Bupycbl — HekneTounble (OpMbI KU3HU M OoOnHMratHble mapa3uThl. CTpoeHue
IPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepHO(Daros.

Bupycubie 3aboneBanus yenoBeka, *UBOTHBIX, pactenuii. CIIN/, COVID-19,

conraJIbHbIC U MCIUITUHCKHUC HpO6J'I€MLI

Knetounslii iuki1, ero nepuoas! u perymsauusi. Marepdasza u mutos3. OcoGeHHOCTH
IpoleccoB, NpoTekarouMx B uHTepdaze. [loaroroBka KIETKH K JIEICHMIO.
[IpecunTeTnueckuit (MOCTMUTOTHYECKUT), CUHTETUYECKUI u
HNOCTCUHTETUYECKUH (IPEMUTOTUUECKHUI) TEPUOABI HUHTEP(DA3HI.

Marpuunsiii cunre3 JHK — pemnmukanmsa. I[lpunnunsr perumkanuun  JIHK:
KOMIUIEMEHTAPHOCTb, IIOJYKOHCEPBAaTUBHBIM CHUHTE3, aHTHUIIAPAJUIEIBHOCTB.
Mexanusm permkannu JJHK. Xpomocombr. Ctpoenue xpomocom. Teromepst u
TenomMepaza. XPOMOCOMHBIH HAOOp KJIETKH — KapuoTuil. JIUTUIOWAHBIN U
rarlouAHbIM  Habopbl XpomocoM. lomonornyneie xpomocombl. [lonoBbie
XPOMOCOMBI.

Jenenve knetku — Muto3. CTaauu MHUTO3a U MPOUCXONALINE B HUX IPOLECCHI.
Tunel muto3a. KapnokuHe3 M 1uTOKMHE3. buonormdyeckoe 3HaueHHE MHUTO3A.
Perynsmust MUTOTHYECKOTO IMKIIA KIeTKH. [IporpaMmMupyemas kiaetouHast ru0Oesb
— anonTo3.

q)YHKIII/IOHaJ'II)HaSI T'CHOMHUKA
OpranusM Kak OMOJOTHYECcKas cCUCTeMa

OJIHOKHGTO‘IHI)IG, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpraHHU3MBbI )51
MHOI'OTKaHCBBIC OpraHU3MBbI.

CDOpMBI Pa3MHOXCHUA OpPraHU3MOB: Occronoe (BKJ'IIO‘IB.H BCFeTaTI/IBHOC) n
ITOJIOBOC. BI/II[BI OecroJioro PAa3MHOXCHHA: IIOYKOBAHHC, CIIOPYJIAIMA,

(parmeHTaus, KJIOHUPOBAHUE.
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[TonoBoe pazmuokenue. [lomoBeie kieTkH, uau rameTsl. Meio3. Ctaauu meiosa.
[ToBenenue xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMmpica Meiio3a
¥ TI0JI0BOTO Iporecca. Meno3 1 ero MECTO B )KU3HEHHOM LIUKJIE OPTaHU3MOB.
[IpenzaponsiieBoe pa3ButHe. ['ameToreHe3 y >KMBOTHBIX. [lonoBBIE Keme3bl.
OO6pa3oBanue W pa3BUTHE TMOJOBBIX KieTok. CrepmMaroreHe3 M OOTEHES3.
Crpoenne mONOBBIX KieTOK. OIJIOZOTBOpEHHE M 3MOpPUOHAIBHOE pa3BUTHE
*KUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHMSI: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.
NunuBumyanbHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Craaum 3MOpUOTeHe3a
KUBOTHBIX (Ha mpumepe Jsrymkn). Jpoonerne. Tunsl npodnenns. OcobeHHOCTH
IpoOJIeHusT MJIEKOMMUTAIOUINX. 3apOAbIIIEBbIE JIUCTKU (racTpyisuus). 3akiajaka
OpraHOB W TKAaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOe BIMsAHUE dYacTel
pa3BUBAIOIIETOCS 3aponbiia (d3MOpHOHANBHAS HMHAYKIMS). 3akiajka IUlaHa
CTPOEHUSl JKMBOTHOIO KakK pe3yJibTal HEepapXUUYECKUX B3aUMOJCHCTBHII I'€HOB.
Bnusinue Ha SMOpHOHANIbHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKpYKaroLIeH
CpeIbl.

Poct u pa3zButue xxuBoTHBIX. [TocTamMOpronansubiit nepuos. [Ipsmoe u Henpsimoe
pasButHe. Pa3ButHe c MeTamopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX
JKUBOTHBIX. bHOIOrM4yeckoe 3HAauY€HUE NPSIMOIO M HENPSAMOIO Pa3BUTHS, HX
pacrnpocTpaHeHue B mpupoze. Tumbel pocTa XUBOTHBIX. DaKTOpPHI PEryNSIUU
pocTa KHUBOTHBIX M ueioBeka. CTaauu NOCTIMOPHUOHAIBHOIO pa3BUTUS Y
YKUBOTHBIX U uenoBeka. [leproasl OHTOreHe3a 4enoBekKa.

PasmHoxxeHne u pa3Butue pactenuil. ['ameroput u crnopodputr. Meio3 B
KU3HEHHOM IIMKjie pacTteHuid. (OOpa3oBaHue cmop B Tpolecce Meiiosa.
['amerorene3 y pactenuil. OIUIONOTBOPEHHE U PAa3BUTUE PACTUTEIbHBIX
opranu3MoB. J[BoifHOE OIIOAOTBOPEHKE Y LIBETKOBBIX pacTeHuil. OOpazoBaHue U

Pa3sBUTHUEC CCMCHHU. MexaHu3MEbI perysiiui OHTOTCHE3a Yy paCTCHI/Iﬁ N )XUBOTHBIX

Uctopust craHOBiEeHHST W pa3BUTHS TEHETHUKHM Kak Hayku. OCHOBHbIE
TEHETUYECKHUE TOHATHUS U CHUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, aJlJIEIbHBIE
TEHbI, aJbTEPHATHUBHBIC TPU3HAKH, JOMHUHAHTHBIA M PEUECCUBHBIA MNPHU3HAK,
TOMO3UIOTa, TE€TePO3UroTa, 4YUCTas JUHUS, THOPUIBI, TEHOTUI, (PEHOTHII.
OcHOBHBIE =~ METOABI  TE€HETHKH: TUOPUAOIOTHYECKHUH,  ITUTOJIOTHYECKHIA,

MOJ'ICKy.]'ISIpHO-l"eHeTI/I‘IeCKI/Iﬁ

Momnorubpunnoe ckpempanue. IlepBbiii 3akoH MeHzenst — 3aKoH eAMHO00pa3us
ruOpuoB mepBoro mnokosneHus. IIpaBuiio noMuHHMpoBaHusA. BTopoil 3akoH
Mennenss — 3akoH pacuieryieHuss npu3HakoB. LluTonmormueckue OCHOBBI
MOHOTHOPHUIHOTO CKPEIMBaHUA. [ HIIOTe3a YUCTOTHI FaMeET.

AHanusupyroniee ckpemuBaHue. I[IpomMexyTOUHBI XapaKTep HacIeJOBaHMUS.

PaCH_IeHJ'ICHI/IC ITPU3HAKOB IPHU HEIIOJIHOM JOMUHHUPOBAHWH.
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Jurubpunnoe ckpemuBanue. Tpertuil 3akoH MeHJenss — 3aKOH HE3aBUCHUMOTO
HACJEIOBaHUS  MPHU3HAKOB. [{uTonorudeckue  OCHOBBI  JTUTHOPHUIHOTO
CKpELIMBaHUA.

CueruienHoe HacnenoBanue mnpusHakoB. Paboter T. Moprana. CuerieHHOE
HACJIEIOBaHUE TEHOB, HAPYIIEHUE CIETUICHUS MEXIy TEeHaMH. XPOMOCOMHas
TEOpPHs HACJIEICTBEHHOCTH.

I'enetuka mona. XpoMOCOMHBIA MEXaHHM3M ONpENeNeHUs Moja. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. [OMOraMeTHbIii M rereporameTHbid moi. [eHeTnueckas
CTPYKTypa TIOJIOBBIX XpoMocoM. HacnemoBaHue mpPHU3HAKOB, CIEIUICHHBIX C
TIIOJIOM.

I'enotun kak menoctHas cucrema. I[lneloTponuss — MHOXKECTBEHHOE JACCTBUE
refa. MHOXECTBEHHBII ajieln3M. B3amMojeicTBHe HEaICIbHEIX TI'€HOB.

KommnnemenTtapuocts. Dnucras. [lonumepus

B3aumopeiictBue TeHoTMHA W cpeAasl mpu  (GopMuUpoBaHUU  (EHOTHIIA.
H3menunBoCTh npu3HakoB. KaueCTBEHHbIE M KOJIMYECTBEHHBIE MPU3HAKUA. Buabl
M3MEHYMBOCTH: HEHACIIEICTBEHHAs U HACJIEACTBEHHAS.

MoaudukanmonHas  uU3MeH4YMBOCTb. Poiab  cpembl B (OpMHUPOBaHUU
Moau(pUKaIMOHHON M3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbII
psan u BapuanuonHas kpuBas (B. HMoramncen). CoiicTBa MOIU(pHUKAIIMOHHOMN
U3MEHYUBOCTH.

['eHoTHnueckass M3MEHYMBOCTh. (CBOMCTBA T€HOTHUIHYECKOW HM3MEHYMBOCTH.
Buapl reHOTHTIHYECKOM M3MEHUYNBOCTU: KOMOMHATUBHAS, MyTAaIl[HOHHAS.
KoMmOuHatuBHAasT W3MEHYMBOCTh. Mel03 ¥ TOJOBOM MpOIECC — OCHOBA
KOMOMHATHBHON HM3MEHYMBOCTU. Pojab KOMOMHATHBHON W3MEHYHMBOCTH B
CO3/IaHWU TEHETUYECKOT0 pa3Hoo0pa3us B Ipejiesiax OJHOTO BU/A.

MyTauvoHHass HW3MEHYMBOCTb. BHIbl MyTanuid: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE M  HWHIAYLUPOBAHHBbIE MyTalMH. SnepHble U
HuTOIIa3Marnueckue Myrauud. CoMaTuyeckue U mojaoBble MyTanuu. [IpuunHbl
BO3HMKHOBEHUs MyTauuid. MyTareHsl W WX BIUSHHE Ha OpraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoIlecca. 3aKOH TOMOJIOTHUYECKUX PSJIOB B
HacienctBeHHo uaMenunBoctu (H.M. BaBunoB). BuesiaepHass n”3BMeHUHMBOCTh U

HaCJICACTBCHHOCTDb

Kapuotun uenoBexka. MexayHapoaHass MporpamMma HUCCJIEIOBaHUS TIE€HOMA
yejgoBeKa. Meronbl  M3y4YEHUsS  TEHETMKM  4eJlOBEeKa: TIeHeaJoTHYeCKUi,
OJIM3HELIOBELIH, IATOTE€HETHYECKHI, MOMYJIALIMOHHO-CTaTUCTUYECKUM,
MOJIEKYJIAPHO-TE€HETUYECKU. CoBpeMeHHOE ONPENICIICHUE TeHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHHUPOBAaHHUE, TEHOTUIIMPOBAHUE, B TOM UYHCIIE C IIOMOILIBIO

[MI1P-anamu3a.  HacneacTBeHHble — 3a0ojieBaHUs ~ YelOBeKa. [EHHBIE W
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XPOMOCOMHBIE 00s1e3HU YeJI0BEKa. bonesnn c HaCJIEICTBEHHOU
IPEIPACIIONIIOKEHHOCThIO. 3HAYEHNE MEAUIIMHCKON T€HETUKH B IIPEJOTBPAICHUN

1 JICUCHUU T€HECTUYECKUX 3a001eBaHui YenoBeka. CTBOIIOBBIE KICTKH

JlomecTukanust ¥ celekuus. 3apoXICHHE CEJIEKIUU U JOMECTHKAlUU. YYeHUe
H.M. BaBwioBa 0 IEHTpax MNPOUCXOXKICHUS W MHOT00Opasusi KYJIbTYPHBIX
pactenuii. Ponb ceneknuu B CO3MaHWM COPTOB PACTEHUN W TOPON JKUBOTHBIX.
Copt, mopoaa, mramMM. 3aKOH TOMOJIOTHUYECKHUX PSJOB B HACIEACTBEHHOM
usmenunBoctu H.M. BaBunosa, ero 3HaueHue U1t CENEKIIMOHHON pabOTHI.
Metonpl  ceneKIMOHHOW  paboThl. VMCKYyCCTBEHHBIM OTOOp: MAacCOBBIM U
WHIMBUyaTIbHBIN. Drarsl KOMOWHAIIMOHHON CEJIECKIINH. UcnriTanue
MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp MO TEHOTHUITy C TIOMOIIBIO OIECHKU
(heHoTHIIa TOTOMCTBA U OTOOP O TEHOTHUITY ¢ MoMoIIbio aHanu3a JJHK.
HckyccTBeHHBIM MyTareHe3 Kak METOJI CeJIEKIIMOHHON paboThl. Pannannonubril u
XUMUYECKHI MyTareHe3 KakK HWCTOYHHK MyTallud y KYJIBTypHBIX (opm
opraHu3moB. lcrnonp30BaHME€ TEHOMHOTO  PENAKTUPOBAHUS U METOOB
pexomOuHanTHBIX JIHK a51s mogy4yeHus: HCXOAHOTO MaTepuana Ajsl CECeKIIHH.
[Tomyyenue monurmionaoB. BHyTpuBHI0Bas ruOpuan3anus. ban3kopoacTBeHHOE
CKpelIuBaHue, Wi nHOpuauHT. HeponcTBeHHOE CKpelnuBaHue, Wi ay TOPHIMHT.
I'eTeposuc u ero npuunnsl. Mcnonb3zoBanue rerepo3uca B cenekiuu. OTnanénnas
rubpuamzanus. [Ipeononenue Gecrionus MeXBUIOBBIX THOPUAOB. JJocTikeHus

CCIICKIINHU paCTeHI/Iﬁ " XKUBOTHBIX

OOBEKTHI, UCTIOJIb3yEMbIE B OMOTEXHOJIOTUH, — KIIETOYHbIE U TKAHEBbIE KYJIbTYpHI,
MHUKpPOOPTaHMW3MbI, HUX XapaKTepucTHKa. TpaauluoHHass OHOTEXHOJIOTHS:
xJie0oneyeHne,  MOJy4YeHHE  KUCIOMOJOYHBIX  HPOAYKTOB,  BHHOJIEIHE.
Muxkpobuonorudeckuii cuHTe3. OOBEKTH MHKPOOHOIOTHUECKHUX TEXHOJOTH.
[IpousBoacTBo  Oenka, AMHUHOKHMCIOT W BUTaMHMHOB. VIcKyccTBeHHOE
OIUIOIOTBOPEHME. PEKOHCTpYKIMS SHIEKIETOK W KIOHUPOBAHHWE IKUBOTHBIX.
Mertoa TpaHCIUIAHTALMHU SIIEP KIIETOK.

XpOMOCOMHass U TE€HHas WHXKEHepusa. LVICKyCCTBEHHBIM CHUHTE3 TI€Ha U
KOHCTpyupoBaHue pexomOuHaHTHbIX JIHK. JlocTwkeHus M NepCEeKTUBBI
XpOMOCOMHOW W TE€HHOM WH)XEHepHuH. MenuinuHCcKue OHOTEeXHOJIOTHH.

Hcnonb30BaHNE CTBOJIOBBIX KIETOK
Cucrema 1 MHOrooOpasue OpraHu4eckoro Mupa

buonormueckoe  pasHooOpasue  opraHusmMoB.  CoBpeMEeHHas  cHCTEeMa
oprannueckoro wmupa. [lpuHnunsl kinaccupukanuu opraHu3MoB. OCHOBHBIE
CHUCTEMaTHYECKHUE TPYIIIbI OPraHU3MOB.

OCOOEHHOCTH CTPOCHHS U JKU3HEACATEIHHOCTH OIHOKIETOYHBIX OPraHU3MOB.

BaKTepI/II/I, apxeu, OAHOKJICTOYHLIC I‘pI/I6BI, OJHOKJICTOYHLIC BOAOPOCIIM, APYTUC
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ITPOTHUCTHI. KononnanwHble OpraHnu3MBEl. I[BI/I)KGHI/I@ OJHOKJICTOYHBIX OPraHU3MOB:
amE€OoMIHOE, KTYTUKOBOE, PECHUYHOE. 3alUTa Y OJHOKIETOUHBIX OPraHU3MOB.

PaS,Z[pa)KI/IMOCTL Y OAHOKJICTOYHBIX OPTraHU3MOB. Takcucel

MHoroxknerouHnsle pacTeHus. B3auMOCBsI3b 4acTE MHOTOKJIETOYHOTO OpPraHU3Ma.
Tkanu, opraHbl U CHCTEMBI OPraHOB MHOTOKJIETOYHOTO opraHu3ma. OpraHusm
Kak enuHoe 1enoe. TkaHum pacrteHwil. TUIbl pacTUTENbHBIX TKaHEHU:
oOpa3oBarenbHasi, TOKPOBHAs, TMPOBOASAIIAS, OCHOBHAs, MEXaHHYECKas.

OcobeHHOCTH CTpOeHHUS, PYHKIUI U PaCIIOIOKEHUS TKaHEH B OpraHax pacTeHUi

BereraruBHble U reHepaTUBHBIE OpraHbl pacTeHuid. yHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. /[BuxkeHre MHOTOKJIETOUHBIX PACTEHUI: TPOIIU3MBI U
HacTud. [lommomeHue BOABI, YIIEKHCIOTO Tra3a M MHUHEPAIBHBIX BEIECTB
pactenusimu. [Ipixanue pactenuid. Auddys3us razoB yepe3 MOBEPXHOCTh KIETKH.
TpancnoprHble cucTeMbl pacTeHM. Bbinenenue y pacrenuil. 3ammura y
MHOTOKJIETOUHBIX pacTeHuil. Kytukyma. CpencrBa macCMBHOW M XUMUYECKOU
3amuThl. DUTOHIUIBL.

PaspgpaxkuMocTs M perynsuus y OpraHu3MOB. PaznpakuMocTb M peryisinus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PoctoBnIe BEIICCTBA U UX 3HAYCHUC

MHOTrOoKNneTOUHbIC  JKMBOTHBIC. B3aMMOCBsA3b  dYacTel  MHOTOKJICTOYHOTO
opraHu3ma. TkaHM, OpraHbl U CUCTEMbI OPraHOB MHOTIOKJIETOUHOI'O OpraHu3ma.
Opranusm kak eauHoe 1enoe. ['omeocra3. TkaHu KMBOTHBIX M 4YeJOBeKa. THIIbI
JKUBOTHBIX TKaHEW: SIUTENIHAIbHAS, COCIUHUTEIbHAs, MBIIICYHAs, HEpBHAs.
OcoOeHHOCTH CTpOeHUs, QYHKIMA U pACIONOXKEHHUS TKaHEW B OpraHax

JKHBOTHBIX U YCJIOBCKaA

OpraHel ¥ CUCTEMBI OpraHOB JKUBOTHBIX. DYHKIMN OPraHOB U CUCTEM OPIaHOB.
Onopa Tena opranusmoB. CKenleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyxHblil 1 BHyTpeHHUI ckesneT. CTpOeHHEe U TUIBl COEIUHEHUs
KOCTEH.

JIBr>keHUe MHOTOKJIETOYHBIX KUBOTHBIX. Iluranue xuBoTHBIX. [IuTanume
IIO3BOHOYHBIX KUBOTHBIX. [IpIxaHue >kuBOTHBIX. KoxHoe nbixanue. XKabGepHoe u
JIErOYHOE JIbIXaHHue.

JIpIxaHWe TO3BOHOYHBIX YKMBOTHBIX. OBOJIOLMOHHOE YCJIOXHEHHE CTPOCHUs
JNETKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIXaTellbHas CUCTEMa 4YesloBeKa. MexaHusM
BEHTWIALMA JETKUX y NOTULI U MICKONUTAONIMX. TpaHCIOpPT BEHIECTB Yy
OpraHu3MoB. TpaHCIOPT BEIIECTB Yy JKMBOTHBIX. KpoBeHOCHas cucrema u e€
opranbl.  KpoBeHOCHas  cucTeMa  IIO3BOHOYHBIX  KMBOTHBIX.  Kpyru
KpPOBOOOpAIIeHUsI. DBOJIIOLMOHHBIE  YCIIOKHEHHUS CTPOCHUS KPOBEHOCHOM
CUCTEMBI IO3BOHOYHBIX JKMBOTHBIX. Bbinenenue y opraHuzmoB. Beinenenue y

#KUBOTHBIX. CoKkpaTuTeNbHble Bakyoiau. Opranbl BelieneHus. CBsi3b MOJI0CTH TeNa
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C KPOBEHOCHOW W BBIJCIUTEIBbHOW CUCTEMaMH. BpiieneHue y MO3BOHOYHBIX
JKUBOTHBIX. 3allldTa y MHOTOKJIETOYHBIX KUBOTHBIX. I[lOKpoBBI © HX
IIPOU3BOJIHBIE.

PaznpaxkuMocTh U perynsnust y opraHu3MoB. Pa3ipakxuMOCTh y OJHOKJIETOYHBIX
opranu3MoB. Takcuchl. Pa3npakuMoOCTh W peryisiius y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIe BelIECTBA U UX 3HAUCHUE.

HepBHas cucrema u peduekropHasi peryisiius Y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBhas cuctema u €€ oTaebl. DBOIIOIUOHHOE YCI0KHEHUE CTPOCHHSI HEPBHOM
CHUCTEMBI Y KUBOTHBIX.

Pazpaborka anroputMoB M mporpamMMm i 3(PGEKTHBHON (PyHKIIMOHAIBHON
aQHHOTAIMHU T€HOMOB, TPAHCKPHUIITOMOB, MIPOTEOMOB, MeTaboI0MOB

MUKPOOPTraHU3MOB, PACTEHHM, dKUBOTHBIX U Y€JIOBEKa
OpranusM 4enoBeKa U €ro 3/J0POBbE

Opransl ¥ cucTeMbl OpraHoB yenoBeka. OTesbl TOJIOBHOIO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pednexc u peduexkropHas ayra. besycioBHble U yCIIOBHBIE
pednekcsl. ['ymopanbHas perynsuus M SHIOKPHUHHAs CHCTEMa JKUBOTHBIX H
yenoBeka. JKenes3bl S3HIOKPUHHON CUCTEMBI M UX TOPMOHBI. J{elicTBHE TOPMOHOB.
B3auMocBsa3p HEpBHOW W ASHIAOKPHUHHOW cHCTeM. [unoramamo-runodusapHas

cuctema. Pednekc u peduiekropras ayra. be3ycnoBHbIe U YCIOBHBIE pedIeKCh

3amura opranu3Ma ot OonesHel. MimmyHHas cucrtema denoBeka. KieTouHslid u
TYMOPaJIbHBIA UMMYHUTET. BpoXI&HHBIN, NpuoOpeTéHHBIN creruduyueckuit
UMMYHHUTET. Teopuss KJIOHAJIbHO-CeNeKTUBHOro uMMyHuTeta (I1.Dpnux,
®.M.bepuetr, C.Toneraa). BocmamurenbHble OTBETHI OpraHU3MOB. Poib

BPOX/IEHHOTO UIMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN

Kposenocnast cuctema u e€ opranbl. Cepale, KpOBEHOCHbIE COCYAbl U KPOBb.

Kpyru kxpoBooOparienus. Pabora cepiia u e€ perysius

Heixanue yenoBeka. Juddys3us ra3oB uepe3 MOBEPXHOCTh KIETKH. [[pixaTenbpHas
cucteMa yesioBeka. JlpIxaTelbHass TOBEPXHOCTb. Perymsiusi  JIbIXaHwusl.

JlpIxarenbHbIe 00BEMBI

[InmeBapurensbHas cucrema denoBeka. OTHENbl NUIIEBAPUTENBHOIO TPAKTA.
[TumeBaputenbHble  kKene3bl.  BHyTpUNONOCTHOE U BHYTPUKIETOYHOE
NUIIEBapeHHE

[TokpoBel ¥ ux mnpousBoaHbie. Opranbl BbiaeneHud. I[louku. Crpoenue u
¢ynkunonupoBanue Hedpona. OuipTpanus, ceKpenuss 1 00paTHOE BCACHIBAHNE
KaK MEXaHU3MbI pabOThl OpraHoB BbliesneHus. O0pa3oBaHUE MOYH y YETIOBEKA
JIBukeHHe 4yenoBeka: MbllleyHast cuctema. CKeleTHble MBIIIIBI U UX padorta.

CTpOCHI/Ie Y THUIIbI COSIMHEHUS KOCTEH
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Teopus sBomonnu. PazBurue xu3Hu Ha 3emiie

OpomonionHass  teopust Y.  JlapBuna. IlpeamocbUiku  BO3HUKHOBEHUS
napBuHM3Ma. JKu3Hb 1 Hay4dHas fesaTenbHocTh Y. [lapBuHa.

JBuokyme cuibl 3Bomonuu BuaoB o Y. JlapBuHy (BbICOKass MHTEHCUBHOCTH
pa3MHOXKEHHUSI OpPraHU3MOB, HACJIEJCTBEHHass W3MEHYUBOCTb, OOprOa 3a
CYIIIECTBOBaHHE, €CTECTBEHHBIN M UCKYCCTBEHHBII O0TOOD).

Odopmrenne cunTeTnueckoil Teopuu 3Boiroruu (CTD). HelitpanbHas Teopus
sBomonnu. CoBpeMeHHas SBONIIOLIMOHHAS OuoyiorHs. 3HAYEHHE SBOJIOLIMOHHON

Teopun B GOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MUPA

[Momynsiumsg kak 3meMeHTapHass eAauHuua 3Boiouud. COBpEMEHHBIE METO[bI
OLICHKM T€HETHMYECKOTO0 pa3HooOpa3usi M CTPYKTypbl nomynsuuil. M3MeHnenue
reHOQOHAa TOMYJISAIUN KaK 3JIEMEHTapHOE OHBOJIIOIMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro paBHoBecus Jx. Xapau, B. BalinGepra.

OneMeHTapHble  (GaKTOPbl (IBIKYIIME CHJIBI) SBOJIONUHA. MyTalMOHHBIN
nporecc. KomOuHatmBHas wu3MeHYMBOCTH. Jlpeil) TreHOB — ciydvaifHble
HEHANpaBJICHHbIE H3MEHEHHMS YacTOT ajuleled B Homyasiusx. OpQexT
OCHOBATeJIs. Murpanuu. W3onsnus HOIYJISIIUN: reorpaduyeckas
(mpoctpaHcTBeHHAs ), OMoIOrHYecKas (PenpoayKTHBHA).

EcrectBennblii  orOOp — HampaBisoommi  ¢daktop 3Bomouud.  DOpMEI
€CTeCTBEHHOTO  O0TOOpa:  JIBMXKYIIMH, CTaOMIM3UPYIOIIMN, Pa3phIBAIOLIHMMA
(mu3pynituBHBIN). [TomoBo# 0TOOP.

[IpucniocoOneHHOCT, ~ OpPraHM3MOB  KakK  pe3yjiabraT  MHKPOIBOJIOLHUU.
Bo3HuKHOBEHHE  TMPHUCIIOCOONEHMH Yy  OpraHu3MoB.  Apomopdosbl U
uanoanantauuu. [Ipumeps! npucnocobiaeHuit y opraHu3mMoB. OTHOCUTEIBHOCTh
IPUCTIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpasoBaHue Kak pe3yabTar
MHUKpPOABOMIONMU. M30msmust — KIo4eBoil ¢akTop BumooOpazoBanus. Ilytu u
CHoCcoOBI BU1000pa30BaHMS: aJJIoNaTpUIeCcKoe (reorpaguueckoe),
CHUMIIaTpUYECKOe  (IKOJIOTMYECKOE),  «MIHOBEHHOE»  (IOJIMIUIOWIU3ALMs,
rubpuauzarys). JmuTenpHOCTh BOTIONMOHHBIX MPOIIECCOB.

MexaHu3Mbl GOPMUPOBAHHS OHOIOTUIECKOTO Pa3HOOOPA3HSL.

Ponb »BOMIOIMOHHON OHONOrMM B pa3pabdOTKe HAyYHBIX METOIOB COXPaHEHHS
O6uopazHooOpazus. MHUKpPOIBOMIONMSA U KOBOJIIOLHMS IApPa3sUTOB M UX XO3SEB.
MexanusMbl HOPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U c110cOObI OOpbOBI

Cc HeH

MGTOI[BI N3YyUYCHHUA MAKPOIBOJIIOLUH. IlameonToOIOrMYECKHE MCTOAbI HU3YUCHUA

sBosronuu. Ilepexonnbie GopmMbl U PUIOTEHETHYECKHUE PSIbI OPIaHU3MOB.
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buoreorpaguyeckue mMeronsl usydeHus sBoounn. CpaBHeHUE QIIOpPHI U (payHbl
MaTepuKoB U OCTpPOoBOB. buoreorpaduueckue obrnactu 3emnu. Buapl-oHIeMuku u
PEJINKTHI.

OMOpHONIOTHYECKHEe W CPaBHUTEIHHO-MOP()OIOTHYECKHE METOAbl H3YUYECHHS
IBOJIIOLIMU. [e€HeTHYecKue MeXaHHM3Mbl JBOJIOLUU OHTOT€HE3a U IOSBICHUS
9BOJIIOLIMOHHBIX ~ HOBHIECTB. [OMOJIOTMYHBIE M AHAJIOIMYHBIE  OPraHbL.
Pynumentapubie  opranbl W aTaBU3MBL.  MOJEKyIsIpHO-T€HETUYECKUE,
OMOXMMHUYECKHE U  MaTreMaTHu4ecKHe  METOAbl  U3yYEHHUs  HBOJIOLHUU.
I'omonornunsie reHpl. CoBpeMEHHbIE METOIbl MOCTPOCHMS (PUIOTEHETHUECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTaIliH U SBOJIOLINS TEHOMOB.

OO06mue 3akOHOMEPHOCTH (TMpaBmiia) HBOMIOIUU. HeoOpaTuMOCTh 3BOIIOIHH.

AnanTtuBHas paguanys. HepaBHOMEPHOCTh TEMIIOB 3BOJIOUH

Hayunble rumore3sl MNpPOUCXOXKIACHHUS JKM3HM Ha 3emiue. AOHOreHes u
naHcnepmus. /loHayuHble IPEACTABICHUS O 3apPOXKJICHUU KU3HU (KpealMOHU3M).
l'unore3a MOCTOSSHHOTO CaMO3apOXKJICHUS KU3HU U €€ ONPOBEPKEHUE ONBITAMHU
®. Pemu, JI. Cnamnanuanum, JI. TIlactepa. IlpoucxoxkneHwe >KU3HU U
acTpOOHOJIOTHS.

OcHOBHBIE 3Tanbl HeopraHuvecko sBomonuu. Ilnaneraphast (reonoruyeckast)
IBOMIOLIMA. XHUMHYECKas dBONMIONMS. AOHOTEHHBIH CHHTE3 OPraHUYECKHX
BemecTB u3 Heopranmueckux. Ombir C. Mumiepa u I. Opu. O6pa3oBanue
noaumepoB 3 MoHoMmepoB. KoauepBartnast runore3a A.W. Onapuna, rumoresa
nepBuyHoro OynpoHa JIx. XonaeitHa, reHermdeckas rumore3a . Mémrepa.
Pu6oszumer (T. Yek) u runoreza «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MTPOTOKJIETKH.

Ucrtopus 3emnu u meronsl €€ m3ydeHus. Vckomaemble OpraHMu€CKHE OCTaTKU.
I'eoxpononorus u e€ meronpl. OTHOCUTENbHAS M a0CONIOTHAS T€OXPOHOJOTHSL.
l'eoxpoHonoruueckas mkasa: S0Hbl, 3pbl, IEPUO/BI, STTOXH.

Havanbnble 3Tanel opranndeckor 3Bomtouuu. [losBieHne M 3BOIONUS MEPBBIX
KJIETOK. JBONIOIUS MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX OKOCHUCTEM.
CoBpeMeHHBIE MUKpPOOHBIE OWOIUIEHKM KaK aHalor TepBhIX Ha 3emie
coobmectB. CtpoMaTonuthl. [IpokapuoTHI ¥ SyKapHOTHI.

[IpoucxoxaeHne SyKapuoT (CUMOHMOTeHe3). IBONIOIMOHHOE IPOUCXOXKICHUE
BUpPYCOB. [IpoucxoxaeHNE MHOTOKJIETOYHBIX OpPraHM3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATambl HBOJIOLUWU BBICIIUX pacTeHUd. OCHOBHBIE apoMOP(O3bI
pactrenuid. Bbixog pacrenuid Ha cymy. [losiBieHue CHOpOBBIX pACTEHUA H
3aBoeBaHne uMHU cymu. CemeHHble pacteHus. [IpoucxoxaeHue IBETKOBBIX

pacTeHun.
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OcHOBHbBIE 3Talbl BBOJIIOLMU KUBOTHOTO Mupa. OCHOBHbIE apoMop(o3bl
KHUBOTHBIX. Benyckas ayna. KemOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie xopaoBbIe )KUBOTHBIE. JKU3HB B BOAE. DBOMIOLNS TO3BOHOYHBIX.
[Tpoucxoxaenne ampuodbuii u pentwmid. [IporcxoxaeHNE MIICKONMUTAIOIMNUX H
ntun.  [lpuanun  xmodeBoro apomopgo3a. OcBoeHHe OECNO3BOHOYHBIMH H
MO3BOHOYHBIMU KUBOTHBIMHU CYIIIH.

PazButue xu3HM Ha 3emiie MO ’paM U MEPUOAAM: apXeil, MPoTepo30il, Maneo30M,
Me3030M, KaiiHOo30M. OOImmas XapakTepUCTHKAa KIMMaTa M TeOJOTHUYECKUX
npoueccos. [losiBleHne U pacuBeT XapakTepHbIX OPraHU3MOB. YIIIeoOpa3oBaHUE:
€ro yCIIOBHA U BIIMSTHUE HA Ta30BBIN COCTaB aTMOCQEPHI.

MaccoBble BbIMUPaHHSI — 3KOJIOTMYECKHE KpHu3uchl mpouwioro. [lpuuuHbl n
CJICACTBUSI MAacCOBBIX BbIMHUpaHHil. COBpEMEHHBIN SKOJIOTUYECKUM KPHU3HUC, €ro

0COOEHHOCTH

Paznenst m 3amaum  anTpomnosoruu. Mertonsl aHTponosiorud. CraHoBIIEHHE
IPEICTaBICHUN O IPOUCXOXKIEHUM yesioBeka. COBpEMEHHbIE HAyUHbIE TEOPUHU.
CxozncTBo 4yenoBeka € KUBOTHBIMHM. CHCTEMAaTHYeCKOE IOJIOKEHUE YEJIOBEKa.
CBugerenbcTBa CXOJICTBA YyesoBeKa c YKUBOTHBIMMU:
CpPaBHUTEIHLHO-MOP(OIOTHIECKHE, AMOPHUOIOTUYECKHE,
¢u3nonoro-onoxuMudeckKue, nopeneHuIeckue. OTINUNs YeloBeKa OT KUBOTHBIX.
[IpsiMOx0KI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE rOJIOBHOTO
MO3ra U BTOPOI CUTHAJILHOW CHUCTEMBI.

JBuxyue cuiabl (pakTopbl) aHTpONOreHe3a: OWOJOTHYECKUE, COLMaJIbHBIE.
CooTHolieHrne OMOJIOTHYECKUX U COLHANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaIUM AHTPONOreHe3a. ABCTPAJIONMUTEKU — IBYHOTHE MTPEAKH JIFOJIEH.
YenoBek  yMmenblid, TI€pBbIE  M3TOTOBJIEHUS  oOpyauid  Tpyna. YenoBek
NPSIMOXOISIIIIAA M TIEPBBIA BBIXON Jitopel 3a mpenensl Adpuku. Yemosek
reiaensOoeprckuii — oOIMI TpeaoK HeaHAEPTAIbCKOTO YeIOBEKa M YellOBeKa
pazymHoro. YenoBek HeaHAEPTAIbCKUI KAaK BHUJ JIIOIEH XOJIOAHOIO KIMMaTa.
YenoBek pa3ymMHBI COBPEMEHHOIO THIIA, JEHUCOBCKHM YEIIOBEK, OCBOCHHUE
KOHTHHEHTOB 32 npeaenamMu AQpuky.

DBOJIOIUS COBPEMEHHOTO 4elioBeKa. EcTecTBeHHBIH OTOOpP B MOMYJISAIMAX
yenoBeka. MyTanMoHHBIA Tporiecc U nonuMopdusm. [lonmymsiiroHHBIE BOJHBI,
npeiid reHoB, Murpanus U «3POEKT OCHOBATENS» B MOMYJISAIUIX COBPEMEHHOTO
YeJI0BeKa.

UYenoseyeckue pacel. Ilomstue o pace. bombmme pacsl: eBponeouaHas
(eBpasmiickasi),  aBcTpajo-HErpoujHas  (9KBaropuajibHas), MOHTOJOMHAS
(a3marcko-amepukaHckas). Bpemss u myTu pacceneHusi yeioBeKka IO IUIaHETE.
EaunctBo  uyenmoBeueckux pac. HayuHassh HecOCTOSTENbHOCTh — pacu3Ma.

[IpucnocobIeHHOCTh 4YeJIOBEKa K Ppa3HbIM YCJIOBHUSM OKpYXaroIled Cpemsl.
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BnusHue reorpaguueckoit cpeabl M Jpeiida reHoB Ha MOpQOJOTHI0 U

(U3MOTIOTHIO YelloBeKa
DKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH

Paznens! u 3a1aun sxonorun. CBsi3b SKOJIOTHH C IPYTUMU HAayKamHu.
Metonst skonmoruu. IlonmeBble HaOmoAeHHA. DKCIEPUMEHTHI B  JKOJIOTHU:
npupogHblie U JaboparopHble. MoaenupoBaHue B OIKOJOTUU. MOHUTOPHUHT

OKPY’KaFOIIEeH CpeIbl: TOKATBHBIN, PETHOHABLHBIA U TII00ATBHBII

Oxonornyeckre (akTopbl M 3aKOHOMEPHOCTH uX JeicTBus. Knaccudukanus
9KOJIOTUYECKUX (DAKTOPOB: aOMOTHYECKHE, OHOTHYECKHE, aHTPOIOTECHHBIC.
OOme 3aKOHOMEPHOCTH JIeHCTBHA 3Kolorudeckux (akropos. IlpaBuio
muaumyMa (K. Ilnpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIC H
CTEHOOMOHTHBIE OPTaHU3MBI.

AGuornueckue ¢aktopsl. CBeT Kak dKonorudeckuii (axrop. JlelcTBre pa3HBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTPa Ha OPTaHMU3Mbl. DKOJIOTMYECKUE TPYIIIbl PACTEHUN
Y JKUBOTHBIX 110 OTHOILEHUIO K cBeTy. CurHasnabHas posib cBeTa. DOTONepuoan3M.
Temmneparypa kak skonoruyeckuid Qaxrop. JlelictBue Temmneparypsl Ha
opranusmbl. [10MKHUIOTEpMHBIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak odkojormueckuit ¢akrop. IlpucmocoOmeHuss pacTeHUd K
MOJIIEP’)KaHUI0 BOMHOTO Oamanca. Kiaccudukamuss pacTeHHl 1O OTHOIICHHUIO K
Bozie. [Iprucnocobenus >KUBOTHBIX K M3MEHEHHUIO BOAHOTO PEKUMA.

Cpenpl 0oOMTaHUSI OPraHU3MOB: BOJHAs, HAa3eMHO-BO3MYIIHAs, IOYBEHHAs,
IIyOMHHas — TOANOYBEHHAs, BHYTpHOpraHusMeHHas. ®Duznuko-xuMudeckue
0COOEHHOCTH cpejl oOuTaHus opraHuzMoB. llpucnocoOneHuss OpraHuU3MOB K
YKU3HU B Pa3HbIX Cpe/ax.

buonoruueckue putmbl. BHemHue u BHyTpeHHUE pUTMbI. CyTOUHBIE M TOINYHbIE
putMbl. [IpucrnocoGieHHOCTh OpPraHU3MOB K CE30HHBIM W3MEHEHMSAM YCIOBUI
KU3HU.

XKuznennsie popmer oprann3MoB. [lonsrue o xu3HeHHOU popme. JKu3HEeHHBIE
(opMBl pacTeHMii: J1epeBbs, KyCTApHHKH, KyCTapHUYKH, MHOTOJIETHHE TPaBBl,
ofiHoJIeTHHE TpaBbl. JKu3HeHHbIE (POPMBI )KUBOTHBIX: IMIPOOMOHTHI, T€OOMOHTHI,
a’poOuoHTBL. OcOOEHHOCTH CTPOCHUS B 00pa3a KU3HHU.

buotnyeckue ¢axtopbl. Bumbl OMOTHYECKHX B3aMMOJCHCTBUI: KOHKYpPEHIIHS,
XMIHUYECTBO, cCUMOM03 U ero ¢opmsl. Ilapasutusm, koomepauus, MyTyalus3M,
KOMMEHCaJIU3M (KBapTUPAHTCTRBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoJieiicTBUsl  (Tommueckue, ¢opuueckue, (abpudeckne). 3HaAUYCHUE
OMOTUYECKUX B3aUMOICWCTBUI JUIsl CYIIECTBOBAaHUS OPraHU3MOB B Cpele

obuTanus. HpI/IHHI/IH KOHKYPCHTHOT'O UCKIIFOUCHUS
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DKOJIOTUYECKUE XapaKTepUCTUKU nomyiasiuu. [lomynsauus kak Ouonoruuyeckas
cucreMa. Poiib HEOMHOPOAHOCTH cpeibl, PU3NUECKUX OaphepoB U 0COOEHHOCTEH
O6uosoruM BUJIOB B (DOPMUPOBAHMU MPOCTPAHCTBEHHOIN CTPYKTYpHI MOMYJSALMIA.
OcHOBHBIE TIOKa3aTeNW NOMYJSALUU: YHCIEHHOCTh, IUIOTHOCTb, BO3pacTHas M
IOJIOBasl  CTPYKTypa, pOXKIAAEMOCTb, MPUPOCT, TEMIl POCTa, CMEPTHOCTH,
MUTpanus.

Oxosornyeckass CTpykrypa nomyasinuu. OneHKa YHMCIEHHOCTH IOMYJIALHH.
JluHamyKa MOMYJIALMHA U €€ peryisiuusa. bHoTHYecKui MOTEHNHA MOIYJISALUH.
MogenupoBanue JOuUHaAMUKWA —nomynsuud. KpuBble pocTta  UYMCIEHHOCTH
nonynasiuuu. Kpusble BbDKMBaHMA. Perynsuus 4MCIEHHOCTH NOMYJISLMM: poib
(akTOpOB, 3aBUCALIMX M HE 3aBUCALIMX OT IJIOTHOCTH. OKOJIOTHYECKHE
cTpareruu BunoB (1- u K-cTparerun).

[TonsTre 00 sKonoruueckoil Huie Buaa. Mecrooouranue. MHoromepHasi Mozelb
skosornueckod Humm Jk.M. XaruuHcoHa. Pasmepsl 5KOJIOIrMYECKOW HMIIU.
[loreHunanpHas ¥ peanu30BaHHAs HULIU.

Bun kak cucrema mnomynanuid. Apeansl BUAOB. BHIBI M MX JKU3HEHHbBIC
CTpaTeruu.  3aKOHOMEPHOCTHM  IOBEIEHUS M MUTpAlUil  KUBOTHBIX.

buonornyeckue naBazumn YYKCPOAHBIX BUIOB

CooOmiectBa opranu3moB. buoneHos u ero crpykrypa. CBsizu Mex1y
opranm3MamMu B OwuoleHo3e. DKocucTeMa Kak OTKpbiTas cucreMa (A.JDx.
Tencnu). @yHKIMOHATIbHBIE OJIOKH OPraHU3MOB B JKOCHUCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, peayleHTol. Tpoduueckue ypoBHu. Tpoduyeckue 1menu u CETH.
Abuotnueckne OMOku dkocucTeM. [louBel U Wbl B dKocucTeMax. KpyroBopor
BEIIECTB M MOTOK YHEPTUH B IKOCUCTEME.

OcCHOBHBIE MOKa3aTeNM 3KOCUCTEMBbI. bruomacca m mpoaykuus. DKOJIOTHYECKHE
MUpaMUIbl YUCE, OMOMACChl U SHEPTUH.

HanpapneHHble 3aKOHOMEpHBIE CMEHBI COOOINECTB — CyKIeccuu. [lepBuuHbie H
BTOPUYHBIE CYKIIECCMM W WX TMPUYUHBL. AHTPONOTEeHHBbIE BO3JICHCTBUS Ha
cykneccun. KnumakcHoe  coobmiectBo.  buopasHooOpasue u  mojHOTa
KPYTOBOPOTa BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIICCTR.

[Ipuponubsie 3KOCUCTEMBI. AHTPOIIOT€HHBIE HAKOCUCTEMBI. ATPO3IKOCHCTEMA.
ArporneHo3s. Pa3nuuns Mexxay aHTpOIIOTeHHBIMH U TPUPOTHBIMU SKOCUCTEMAaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucTeM. [oponckas dmopa u
(ayna. CuHaHTpOIM3aNKs TOpoACKor (hayHbL. buomorndyeckoe u X03sHiCTBEHHOE
3HAYCHHE arpodKOCHCTeM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBHI OPraHU3MOB B 9KOCHUCTEMAX.

[lepeHOC AHEPrUM W BEILIECTB MEKY CMEKHBIMH SKOCHCTEMAMH. YCTONYMBOCTH
OpraHU3MOB, TIOMYJSLMUA M DKOCUCTEM B YCIOBUAX €CTECTBEHHBIX W

AHTPOITOT€HHBIX BO3IAEHCTBUI
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buochepa — oOmemnnanerapHas oOoiodyka 3eMiid, TJE CYIIECTBYET WIH
cymiectBoBasnia >ku3Hb. Yuenue B.M. Bepnaackoro o Omocdepe. ObGmactu
6uocgeps! u e€ coctas. JKuoe BeriecTBo OMochepsl U €ro GyHKIUH.
3aKOHOMEPHOCTH CcyIiecTBOBaHUsT Ounocdepsl. OcobeHHOCTH OMochepsl Kak
I00aNbHONH  dKOocHcTeMbl.  J/luHamudeckoe  paBHOBecwme B Oumocdepe.
KpyroBopoTsl BemiecTB M OMOT€OXMMHUYECKHE IUKIBI (yIepoja, a3ora).
PurmugHOCTS siBEHUI B Ouocdepe.

3onanbHOCTh OnMocheprl. [lorsTue o 6mome. OCHOBHBIE OMOMBI CYIIW: TYHIpA,
XBOWHBIE JI€Ca, CMEIIAaHHBIE W IIUPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI,
NYCTBIHM, TPOIMYECKHE Jieca, BBICOKOTOpbi. Kimmar, pacTUTeNbHBIH U
KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa ¥ (yHKLIHS KUBBIX CHUCTEM, OL[EHKAa MX PECYpCHOrO MOTEHIHana U
orocdepHbIX QYHKITHIA

DKOJIOTHYECKHE KPU3HUCHI U MX MpUYWHBI. Bo3nelicTBue demoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOM cpeibl. OXpaHa BO3/yXa. 3arpsi3HEHUE BOAHOW CPEJIbI.
Oxpana BomHBIX pecypcoB. Paspymienue noussl. OXpaHa MOYBEHHBIX PECYPCOB.
H3Menenue kinumara.

AHTpPOIIOTEHHOE BO3JIEHCTBUE HAa PACTUTENbHBIM M >KUBOTHBIK Mup. OxpaHa
pPacTUTENILHOTO M >KMBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPAaHBI MPUPOIBL.
Kpacubie knuru. Oco0o oxpansemble mnpupoansie Teppuropuu (OOIIT).
Bboranunueckue cajpl ¥ 300J0THUYECKUE TTAPKH.

OCHOBHBIC TIPUHIMITEI yYCTOWYMBOTO PA3BUTHUS UEJIOBEUECTBA W TPUPOJIBI.
PammonanbHOe  TPUPOMONONB30BAaHHE M COXpAaHEHHE  OMOIOTHYECKOrO

pasHooOpa3us 3emiu
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