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MNOACHUTEJIbHASA 3AIINCKA

[Iporpamma o yuebnomy npenmety «buonorusy» (nanee - 6M0JI0THA) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnuu mnpernogaBaHus
yuebHoro npeamera «bromorus» u OCHOBHBIX MOJOXEHHUH (heaepanbHO paboueld mporpaMMel
BOCTIMTaHUSL.

Cornacno nosoxxenuasm @I'OC COO npoduiibHble yueOHBIE IPEIMEThl, U3y4yaeMble Ha
yriyOnEHHOM YpOBHE, SIBIISIIOTCS criocoOoMm muddepeHnnanuu o0ydeHrusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIHNM,
CpeIHHUM OOIIUM, CPeIHUM NPOPECCHOHATBHBIM M BBICIIMM OOpa3zoBaHueM. B To xe Bpems
KaX/IbI M3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BHBAIOIINX 3a1ad, CBS3aHHBIX C MpodopueHTanuein
oOyJaromuxcs W CTUMYIMPOBAHWEM HWHTEpeca K KOHKPETHOH OOJIaCTH HAaydyHOTO 3HaHW,
CBSI3aHHOTO C OHOJIOTHEH, MEIMIIMHOW, SKOJOTHEH, ICHUXOJIOTHEH, CIOPTOM WA BOEHHBIM
JIeJIOM.

[Iporpamma no yuebHomy npenmety «buonorus» na€r mpelacTaBieHue O eI U 3ajJa4ax
u3ydeHus yueOHoro npeameta «buomnorus» Ha yriry0ja€HHOM ypOBHE, ONpeesseT 00s3aTenbHoe
(MHBapMaHTHOE) TMPEIMETHOE COJEp)KaHWE, €ro CTPYKTYPHPOBAaHWE IO pa3jiellaM H TeMaM,
pacnpezenieHue 1o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C Y4€TOM MEKIPEAMETHBIX ¥ BHYTPUIPEIAMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO TIporecca,
BO3pAcTHBIX 0cOoOeHHOcTel oOydaromuxcs. B mporpamme mo GHOJOTHMU peanu30BaH MPUHLIMUIT
MPEEMCTBEHHOCTH C HW3yYeHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs,
Omaromaps 4yeMy IPOCMAaTpUBAEeTCsl  HAMpaBICHHOCTh Ha  MOCIEAYIOIIee  pa3BUTHE
OMOJIOTMYECKUX 3HAHWWM, OPHEHTHPOBAHHBIX HAa (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIUICHHS], TPEICTaBICHUN O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEPEKHOTO OTHOUIEHUS K OKpYXKaloled NpupoaHOU cpeme. B mporpamme mo
OMOJIOTMM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mpenmera «buosorus» B peanu3anuu
tpeboBannii ®I'OC COO K TIaHUPYEeMBIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM o0O0ydeHus U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIbHOM
NEeSITeIbHOCTH OOy4YaloUIuXcs MO OCBOCHHUIO COJIEp>KaHUsi OWOJIOrMYecKOro oOpa3oBaHUs Ha
YpOBHE CpeiHero o0Iiero 0opa3oBaHusl.

VYueOusblii npeamer «buosorus» Ha YpOBHE cpenHero oouiero odpa3zoBaHHUsS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJIeHUEe 3HAHUI
oOyuaromuxcs O JKMBOM TMpHpPOJE, OCHOBaX MOJIEKYJISIPHON U KIETOYHOW Ouooruwu,
SMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U IKOJIOTHH.

N3yuenue yuebHoro npeamMera «buonorus» Ha yriayOJIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOATOTOBKY OOYydYaroluXcsi K TMOCIEAYIOIIEMY IOJIy4eHHI0 OHMOJIOTMUECKOro 0o0pa3oBaHHUS B
By3aX U OpraHM3alusX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COJep KaHus
COCTaBJIIET CUCTeMa OHOJOIMYECKMX 3HAaHUHM, MOJYYEHHBIX MPH H3YYEHHHM OOYyJaroLUMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3AeioB OWOJOTMH HAa YPOBHE OCHOBHOIO OOIIEro
obpazoBanus, B 10—11 xiaccax 3Tu 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMpPEHbl U YIITyOJIEeHBI
OMoJIOTHYECKHE 3HAHUS O PacTEeHUsX, KUBOTHBIX, rpubax, OakTepHsX, OpraHU3Me YelIOBeKa,
OOIMX 3aKOHOMEPHOCTSX KHU3HH, JONOJHHUTENIBHO BKJIIOUEHBI OHOJOIMYECKHE CBEICHUS
MPUKIAJHOTO M MOMCKOBOTO XapakTepa, KOTOPhlE MOKHO HCHOJIB30BAaTh KAaK OPUEHTHUPHI IS
nocienyouero Beioopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUM C



COOTBETCTBYIOLIUMH 3HAHUSMU, TTOJTYYCHHBIMU OOYYaIOIUMHUCS MPU U3YYCHUU (DUBUKU, XUMHH,
reorpadguu U MaTEMaTHKH.

Crpykrypa mnporpammbl 1o ydeOHOMy mnpenMery "buonorusa" orpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIOLMHOHHBIA MOAXOAbl K U3ydeHHIO Ouoyoruu. COriacHO WM, HM3Yy4aroTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3al|H,
HBOJIIOIMM OPTraHMYECKOTr0 MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOTo pa3HoOoOpa3us
wranetsl. Tak, B 10 Kiacce M3yd4alOTCsl OCHOBBI MOJICKYJISIDHOM M KIIETOYHON OWOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PA3BHUTHS, TCHETUKU M CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, AaKTyaIM3UPYIOTCS 3HAaHUS OOydJaromIMXcsl 1Mo OOTaHUKE, 300JIOTHH, AaHATOMMHU,
¢usnonorun venoseka. B 11 kimacce M3ydaroTcsi HBOJIIOLMOHHOE YUYE€HHUE, OCHOBBI SKOJIOTHH U
yaeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mnpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH U 3aKOHOB, WJEH, NPUHIMUIOB W TMpaBW, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHH, OMOIEHO03a, 3KOCHCTEMBbl, O BbIIAIONINXCS
Hay4YHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIEIOBAHMIX B OHOJIOTUH, MPUKIAIHBIX AaCIEKTax
Ouonornueckux 3HaHWM. J[ns pa3BuUTHS M HOJAEpKaHUS MHTepeca 00ydaromuxcs K OHOJIOruu
Hapsiy CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuaia B COJACPKaHUHU MPOrPAMMBI IO
OMOJIOTHH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPWEW CTAHOBIICHWS W PA3BUTHS TOW WJIM WHOU
obOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B pEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yrinyOa€HHOM ypoOBHE — OBIaJCHHE
0OyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpraHU3allud >KUBBIX CHCTEM
pPa3HOTo paHra M NprHoOpeTeHne YMEHHI HCIO0JIb30BaTh 3T 3HaHUS B (pOpMHpPOBAHUM MHTEpeca
K ompeaenéHHol o0mactu mMpodecCHOHAIBHON NEATeIbHOCTH, CB3aHHOW C OWOJIOTHEH, WU K
BBIOOPY Y4EOHOTO 3aBEICHUS IJIs1 TTPOJIOJDKEHUS OMOJIOTMYECKOTO 00pa3oBaHMs.

JlocTxenue 1enu u3ydeHus ydeOHoro mpenmera «buonorusy» Ha yrinyOnEHHOM ypoOBHE
obecrieunBaeTcs PelIeHUEM CIIEIYIOUIUX 3a/1a4:

OCBOCHHE OOYy4YalOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIUIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M IMpaBuiaXx,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKMX CHCTeM (KJIETKa, OPraHu3M, MOMYJISIus, BH,
ouoreoreHo3, Ouocdepa); O BBHIIAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEIOBAaHHUAX B
OHOJIOTHH,

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMUS  JKMBOW  MPHUPOIbL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOM M KIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJIEKIINH, OMOTEXHOJIOTHH U CUHTETHUECKOI
OMOJIOTHH, TAJlIEOHTOJOTHH, ODKOJOTHH); METOJaMU  CaMOCTOSITEIbHOTO  IMPOBEICHUS
OMOJIOTUYECKUX MCCIIEeOBAHUN B J1abopaTopuu M B Mpupoje (HAOIoAeHUE, H3MEpEeHMUE,
HKCTIEPUMEHT, MOJICTUPOBAHHE);

OBJIaZIcHHE OOYYaIOUUMUCS YMEHMSIMHU: CaMOCTOSITE€IbHO HAaXOJUTh, aHAIN3UPOBATh U
UCTOJb30BaTh OMOJIOTMUYECKYI0 HH(OPMAINIO; TOJIb30BATHCS OMOIOTHYECKON TEpMUHOJIOTHEN U
CUMBOJIMKOW; YCTAHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHOJIOTUM U COLMAJIBHO-
HSKOHOMHYECKUMH M SKOJOTHYECKMMHU MpoOJieMaMM 4eJIOBEYECTBA; OICHHWBATH IOCIEACTBUS
CBOEW JeATENBHOCTU M0 OTHOIIEHHIO K OKpY)KaIoLIel NpUpOIHONW cpene, COOCTBEHHOMY
3I0POBBI0 U 3/I0POBBIO  OKpYXAlOIIUX JIOJiel; OOOCHOBBIBATH M  COOJIOAATH  MEpPbI



npo(MIaKTUKA MH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHUS B NPUPOAE M 0OecreueHus
0€30MacCHOCTH COOCTBEHHOM KH3HEICSATEILHOCTH B UPE3BBIYAHBIX CUTYAlMSIX MPHUPOJHOTO H
TEXHOTEHHOTO XapakTepa; XapaKTepH30BaTb COBPEMEHHBIC HAaydHBIE OTKPBITHS B 00JacTu
OHOJIOTHH;

pa3BuTHE y 00YYaIOUINXCSl MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMH M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pemaemMbpIMi €10 MPOoOJIEMaMH, METOJIOJIOTHEH OMOJIOTHYECKOTO HWCCIETOBAaHMS, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX HCCIICAOBAHUM, pelIeHUs] OWOJIOTMYECKUX 3a/1a4, MOJACIHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U IPOIIECCOB;

BOCIIHTaHUE Y 0Oy4aromMXcs IIEHHOCTHOTO OTHOMICHHUS K JKUBOHM MPUpPOJAE B IEJIOM U K
OTHEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMHUpOBAaHME DKOJOTHYECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpereHne 00yJaroIMMUC KOMIIETEHTHOCTH B PAIMOHAIBHOM TPUPOJAOTIONH30BAHUT
(cobmroneHne mpaBWil TOBEAEHHS B IPUPOJIE, OXpaHbl BUAOB, HIKOCHUCTEM, OHoOchepsl),
COXPAaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (CoOMoaeHusT Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHne  0€30MacHOCTH  KU3HENCATCIHHOCTH B
Ype3BBIYaHBIX CHTYalUsX MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HMCITOJIE30BAHHS
OMOJIOTMYECKUX 3HAHUN M YMEHHI B MOBCEAHEBHOMN KU3HU;

CO3JJaHME YCIOBMHM Ui OCO3HAHHOTO BbIOOpa OOyYarOIIMMHCS WHIUBUAYAIbHOU
00pa3oBaTeNIbHOM  TpaeKTOpUH, CHOCOOCTBYIOIIEH MOCIenyomeMy MnpodecCHOHATIbHOMY
CaMOOIIPE/ICNIEHNIO, B COOTBETCTBUU C WHAMBHUAYAIBHBIMM HMHTEpeCaMM M IMOTPEOHOCTIMHU
peruoHa.

OO0miee 9MCIIO 4YacoB, OTBEICHHBIX HA HM3y4eHHWE OMOJIOTMH Ha YriIyOJICHHOM YpPOBHE
cpenHero obmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 vaca (3 uaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEJEIIO).

OTb6op opraHu3allMOHHBIX  (OpM, METOOB M  CcpeACTB OOydeHUs OHOJIOTHH
OCYLIECTBISETCA C YY4ETOM CHELU(PUKH €ro CoAepKaHUsA M HalpaBICHHOCTH HA MPOJIOJDKEHUE
OMOJIOTHYECKOTO 00pa30BaHUs B OPraHU3ALUSAX CPEIHEro MNpo(ecCHOHAIBHOIO M BBICLIETO
o0OpazoBaHwUsI.

OO0s3aTenbHBIM YCIOBHEM IpU 00y4eHUHU OMOJIOTMM Ha YriayOJI€HHOM YpOBHE SIBIISETCS
IIPOBEICHUE JIa0OpaTOPHBIX M IHpakTUdeckux paboT. Takke yuyacTue oOydaromMxcs B
BBIMIOJIHEHUM  TPOEKTHBIX U y4eOHO-HMCCIEeIOBAaTEIbCKUX paboT, TeMaThKa KOTOPbIX
OINpeNeNsAeTCsl YYUTeJIeM Ha OCHOBE HMEIOUIMXCS MaTepUallbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOJHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Cognepkanue MPOTPaMMbl, BBIACIEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'1A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHasi OMOJIOTHSI — KOMIUIEKCHAass Hayka. KpaTkas ucTopusi pa3BUTHsI OHMOJIOTHHU.
buonoruveckre Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaAMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIEC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HavyeHne OWOJOTMHM B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OHMOJNOTMM B MPaKTHYECKON
NESTETPHOCTH YENIOBEKAa: MEAMUIIMHE, CEITbCKOM XO3SHUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. Meunuko, H. M. Basuios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, JI. K. benses.

Tabmuipl u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTemMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

XKusble cucrembl Kak mpeaMeT u3ydeHust ouosoruu. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIOXKHOCTb M YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIM, MOMYJISIUOHHO-BUJIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B KHUBbIX cucreMax. OCHOBHbIE NMPU3HAKHU >KUBOTO.
Kuznp kak ¢opma cymecTBoBaHUS MaTepun. Hayku, n3ydaroniyue *UBble CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHU3aLINH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmiogenue, msmepenue,
JKCIIEPUMEHT, CHUCTeMartu3auus, MeraaHanu3. lloHsTme o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHol. [lnanupoBanue skcnepumenta. IloctaHoBka u mpoBepka runore3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ AoCTOBEpHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. O1eHKa
JOCTOBEPHOCTHU IMOJYYEHHBIX PE3yJbTaToOB. [IpUUMHBI UCKAaKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuper u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «DBHOJOTHYECKHE CHCTEMBI,
«CBoOlCTBa KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBON MPUPOIbDY, «CTpOEHUE KUBOTHOM
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3ydeHUS KUBOI MPUPOIBD».

O6opynoBanue: 1abopaTopHOe 000pyI0BaHUE ISl MPOBEACHUS HAOMIOICHUH, U3MEPEHUN,
9KCIIEPUMEHTOB.

IIpakTuyeckass padora «/crnosb30BaHUE Pa3IMYHBIX METOJOB MPU U3YUYEHHUHM KUBBIX
CUCTEMM.

Tema 3. buojiorust KjieTkun



Knerka — cTpykTypHO-(pyHKIIMOHAJIbHAS €IMHHIA >KUBOTO. VICTOPHUS OTKPBITHS KIIETKH.
Pa6otet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOpUH.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONHs, Xpomarorpadus,
anekTpodope3, METOJ MEYCHBIX aToMOB, mudQepeHnnanpHoe IeHTpudyrupoBaHue,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnaa mukpockonus. Bumanvhoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[optpetst: P. I'yk, A. Jlesenryk, T. llIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuuper u cxembl: «CBETOBOM MHKPOCKOID», «DJIEKTPOHHBIM MHUKPOCKOIM», «McTopwus
Pa3BUTUSI METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepPHAIBHBIX KIIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KIETOYHOW OHOJOrHMHM (XpomaTtorpadus,
anektpodopes, nudpdepennnanbaoe nentpudyruposanue, [1LP)».

Tema 4. XuMnuyeckasi opraHu3anus KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YIbTPaMUKpPOAJIEMEHTHI. Bona u e€ ponb
KaK pacTBOPHUTEN, peareHra, ydacTHE B CTPYKTYPHUPOBAHUU KIETKH, TEIJIOPETYIALUH.
MunepasnbHble BellecTBa KIETKH, UX Onosiorndyeckas posib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. [lepBuuHas cTpykTypa Oeika, HMenTHIHAs
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHasi CTPYKTypel. JleHarypamus. CBoicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckne GpyHkiun 6enkoB. [Ipuonsi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJMTocaxapuabl W mojucaxapusl. OOt
IJIaH CTPOEHUS U (PU3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buosoruueckue GyHKIMN
YTJIEBOJIOB.

Jlunmaer. IMaapodunsHO-THIPOPOOHEIE CBOWCTBA. Knaccudukanus  aunumaos.
Tpurmuuepunsl, hochonunuabl, BOCKU, crepouipl. buonorndeckue ¢pynkiuu aunuaon. OOuue
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hykneunossie kucinotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTubl.
[Tpunnun komrmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpaiis.
Mectonaxoxaenue u ouonorunueckue pynknun JHK. Buast PHK. @ynkuuu PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mmojiekysie AT®. buonoruueckue
¢byakiun  AT®. BoccraHoBleHHbIE TEPEHOCUMKHM, UX (YHKIMH B KJIeTke. /[[pyeue
HYKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNRIMOMUKY, NPOMEOMUKU.

CrpykTypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYUL
buomonekyn u ux Komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti Cunme3 OUOMONEKY U
UX HEeNnpPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptpersr: JI. Ilonunr, J[x. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Huarpammbl:  «Pacnipenenenrie  XMMHUYECKUX DJIIEMEHTOB B HEXHMBOW MPUPOAELY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B KMBOW MPUPOJIEN.



Tabmuuer u cxemsl: «llepuoanyeckas TaOIMIAa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemectBa B cocTaBe OpraHu3mMoB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJNEKYNbI», «CTpoeHHE MOJEKYN yrieBoaoB», «CTpoeHHEe MOJEeKYI
munuaoBy», «HykiienHoBble KUCIOTHY, «CTpoeHue MOJeKyapl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padoTa «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYECTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «lccienoBanue HyKIE€MHOBBIX KUCIOT, BBIJIEIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTtpoenue u GQyHKIUH KIETKH

Tunel KneTok: sykapuoTHdecKas U Ipokapuotudeckass. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KJIETKHU.

Ctpoenue mnpokapuoTHUecKor kieTku. Kierounas creHka OakTepuii u  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON U aBTOTPO(PHON MPOKAPHUOTUUECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO32aX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM kieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CTpykTypa IUIa3MaTH4ecKod MemOpaHbl. TpaHCIOPT BEIIECTB 4epes
I1a3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (nuddysus, oOnery€énHas nuddysus), aKTHUBHBINA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopT). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO Hacoca. DHJIOIUTO3: MUHOIUTO3, (haronuros3. Dk3onuTo3. Kiierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKH pacTeHH, rpuOoB.

Hurommazma. I[luro3onb. Llutockener. J[Buxenune uurorsiazMbl. OpraHoujibl KJIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarndeckas cetb (JIIC), ammapar ['onbmku,
JU30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTukynyma. Mexanuzm nanpasienusi 6eakos 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
sHJOMIa3MaTHdeCKuid petukyaym. CekperopHas Qynkmus anmapara ['onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0dicu. TpaHCTIOPT BELIECTB
B KJeTKe. Bakyosu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHoWbl KJIETKH: MUTOXOHIPHUM, IIACTUIBL. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u  minacTuia. [lepBuuHBIe, BTOPHUYHBIE M CIIOKHBIE TUIACTHIbBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

Hemem0Opanubie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPAaHHBIX OPraHOHIOB
kieTku. Pubocomsel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHThl. AKmMuHosbie
Muxkpoguramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHEe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. berku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Mmuxpompybouxamu. Momopuvie benxu.

SAnpo. Obonouka siAapa, XpOMATHUH, KapUOILIa3Ma, SAPBIIIKH, UX CTPOCHHE W (PYHKIIUU.
SnepHblii 6enkoBbId MaTpHuKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTepGhazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomMaTHHa — TUCTOHBI. JJuHamuxa s0epHOl
000104KU 8 Mumose. SoepHulil mpancnopm.

Knerounsie  BkimtoueHus. CpaBHUTEIbHAs ~ XApAaKTEPUCTHKA  KIETOK  DYKapUOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



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

Tabmuupr u cxemsl: «CTpoeHHE SYKApHOTHYECKOH KIeTKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KIETKW», «CTpoeHre MUTOXOHAPUW», «Sapo», «CtpoeHue
IIPOKApPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENnaparbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaJIbHbBIX KIETOK.

JladopaTopHas padora «/3ydyeHne cTpoeHus KJIETOK pa3IMuYHbIX OPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOUHON MEMOpaHbI».

JlabopaTopHas padora «/ccnenoBaHue 1uiasmMoin3a M JEIIa3MOJM3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHUS IUTOIIIA3MBI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALINS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK UM  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IpoOIeccax.
OHepretuyeckoe oOecrnieueHue kieTku: npespamenue AT® B 0oOMeHHBIX Hpoleccax.
@depMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTo Merabonm3zma. PepMeHThl, MX CTPOEHUE,
cBoiictBa U MexaHusM jeWctBus. Kodepmentsl. Orinuusi (EepMEHTOB OT HEOPTraHHMUYECKUX
Katanu3aTopoB.  benku-aktuBaTtopel M OENKU-UHTMOUTOPBL.  3aBUCUMOCTh  CKOPOCTH
(epMEeHTAaTUBHBIX PEAKIUI OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHIeCTB B KieTke. DotocuHTe3. AHOKCucenHbll U
oKcucennvlll (omocunmes 'y oOaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp ximopomnactoB B nporecce (poTocuHTe3a. CBETOBas U TEMHOBAs
dazel. Domoovixanue, C3., Cs+. u CAM-munvt chomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTpH(ULUpPYROLIHE
OakTepuu, jkene300aKkTepuu, cepodaKkTepun, BOJOPOAHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Bunael 6poxenus. IIpogykTel OpoXkeHHs M MX HCHOJb30BaHUE
4eJI0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HEpPreTHueckoro obmeHa. I[loaroToBUTENBHBIA 3Tarl.
I'mukosn3 — 6eCKUCIOPOJHOE PACILICIUIEHUE [JIFOKO3BI.

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. Poyib MUTOXOHApPUI B Ipoueccax
Ouosornyeckoro okucieHus. Lluknudeckue peakuuu. OkucnurenbHoe (ochopuaupoBaHue.
Ouepeus membpannoeo epaouenma npomonos. Cummes ATD: paboma npomownnou ATD-
cunmaszvl. IlpeumymectBa a’poOHOro myTM oOMEHa BEIIECTB IHepea  aHadpPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUYECKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpersr: k. [Ipuctan, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Dnrensrapar, 1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «IJHepreTudeckuil oOMmen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBON MUKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass padora «/3ydyeHue KaTaJTUTHUYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIPUMEPE aMuUIIa3bl WM KaTajaasbl)».



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS IEPOKCHAA
BOJIOPOJIa B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHEeHHE TPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEHUE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieactBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakiuun matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPUYHOTO
cuHTe3a. Peanmsanus HacieAcTBeHHONW uWHpopMmanuu. [eHEeTHUeCKWil KOoX, €ro CBOWCTBA.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocuuTese Oenka. YcnoBus
6uocunTesa 6enka. Koauposanue aMuHOKUCIOT. Pob pubocom B OmocuHTese Oernka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalus reHoMa y NMpoKapuoT U
9yKapuoT. Perymsius akTUBHOCTH TI'€HOB y mnpokapuoT. I'mnore3a omepona (. XKakoO, XK.
Mano). Monekyaapuvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHbIX MpolieccoB B KieTke. KiieTounslil romeocTas.

Bupycer — HekneTounbie (GOpMBI JKU3HU U 00MUTaTHBIC Mapa3uThl. CTPOCHHUE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwnwiti yuxn JIHK-codepocawjux
supycos, PHK-coodepowcawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

Bupycusie 3a0oneBanusi uenoBeka, KUBOTHBIX, pactenuii. CIINJ, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz donrvuux maccusos («bigdatay») cmpykmyprvix
buonoeuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@ynxyuu benxos. Cnocodvl 00cmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, [. . UBaHOBCKU.

Tabmuupt w  cxembl: «buocuHTe3 Oenka», «['eHeTHUeckui Kom», «BHUPYyCH»,
«baxTepuodarmy.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. JKu3zHeHHBLIN HUKJ KJIETKH

Knerounsrii 1muki, ero mepuonsl W peryisuus. MuTepdaza um mMurto3. OcoOeHHOCTH
mpoleccoB, mpoTekaronux B uHTepdase. Iloaroroska kinetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TIPEMUTOTUYECKUN) MEPUOIbI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK —  pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIA  CHUHTE3, AHTUNAPAJUICNIbBHOCTh. MexaHu3Mm
permmkaunn  JJHK.  Xpomocomsl. Crpoenne xpomocoM. Tenomepbl ©  Teilomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuoTuN. JMIUIOUIHBIM M TarulouaHbIH HaOOpBl XPOMOCOM.
I'omonornunsle xpoMmocomsl. 110710BbIE XPOMOCOMBI.

Henenne kierkn — mMuTo3. CTaguum MHUTO3a UM MPOUCXOJSALIME B HUX MIpPOLECCHl. THIIbI
murto3a. KaprokuHes n nuutoknHes. buonornueckoe 3HaueHrEe MUTO3a.

Perymsimust MuToTHUYECKOTO ULHMKIA KieTkd. [IporpamMmMmupyemasi kiieTouHas THOENb —
aronTo3s.



Knerounoe sapo, XxpoMocoMmbl, (PYHKIIHOHAIbHAsE TeHOMHKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas kiemkay» — buoungopmamuvecxue
Mooenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmuier 1 cxembl: «KU3HEHHBI MUK KICTKM», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpompenaparbl: «MHUTO3 B KJIETKaxX KOpellka
JTyKa».

JlabopaTopHas padora «/3ydyeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KJIETKax KOHYMKAa KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIPENapaTax)y.

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEACITEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeH, 0JIHOKJIETOYHbIE IPUOBI, OJTHOKJIETOUHBIE BOJIOPOCIIH, Apyrue npotuctsl. KogoHuanbHble
OpraHU3MBlI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHsl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHA,
MIPOBOJIAINIAsl, OCHOBHAsI, MexaHuueckasd. OCOOEHHOCTH CTpOEeHHs, (PYHKUUNH U PacHOJIOKEHUs
TKaHEW B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIbl JKMBOTHBIX TKaHEH: SIUTEIHAJIbHAs,
COEIMHUTENIbHASA, MbllIeyHasi, HepBHas. OCOOEHHOCTH CTpOEeHHs, (PYHKIMI U pacroyIoKeHUS
TKaHE! B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPaTUBHBIE OpraHbl pacTeHnil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesnoBeka. OyHKIMKN OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHYTpeHHM ckeneT. CTpOEHUE U TUIIbl COETMHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIIHOE,
KI'YTUKOBOE, pEeCHUYHOE. J[[BW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl WU HACTHH.
JIBuKeHHe MHOTOKJICTOYHBIX )KUBOTHBIX U YelIOBEKa: MbllieyHas cucrema. Pedekc. CkeneTHbie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lorynomieHue BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[Iuranne MO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHbIE
xenesbl. [IumeBapurenbHas cucrema yeaoBeka.

Jlpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHBIX. [uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaOepHoe U NEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX >XMUBOTHBIX M YEJOBEKA. JBOJIOIMOHHOE YCIOKHEHHE
CTPOEHMS JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uyenoBeka. MeXaHu3m
BEHTUJISIUH JIETKUX y NITUI U MIIeKOTTUTaromuXx. Perynsius apixanus. JlpixareabHble 00BEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cUCTEMbl pacTeHuil. TpaHcmnopT
BELIECTB Yy JKMBOTHbIX. KpoBeHocHas cucremMa u €€ opransl. KpoBeHOCHas cucreMa
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepnle, KpOBEHOCHBIE cOCyabl M KpoBb. Kpyru



KpOBOOOpalieHUs.  DBOJIIOLMOHHBIE  YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymnsanusi.

Beinenenune y opranusmoB. BbineneHue y pacreHuil. BplueneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyonu. Opranel BeigeneHus. @OuubTpanus, Cekpenuss u  oOpaTHOe
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNeHUsA. CBA3b MOJOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTENBHOM cucTeMaMu. BblaeneHue y Mo3BOHOYHBIX JKMBOTHBIX M uenoBeka. lloukn.
Crpoenne u GpyHKIIMOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEITOBEKA.

3amura y OpraHu3MOB. 3allluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHui. KyTukyna. CpeacTBa naccuBHOM U
XUMHUYECKOM 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OPraHu3Ma
or OonesHeil. MMmyHHas cucrema denoBeka. KileTOUHBII W TyMOpadbHBIE UMMYHUTET.
Bpoxnénnplii u  npuoOpeT€éHHBIM  cnenuduyeckuidi UMMYyHHTET. Teopusi KIOHaJbHO-
cenexktuBHOro umMmmyHnuteta (I1. Opnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHNUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIIETOUHBIX
oprann3moB. Takcucel. Paznpaxxumocts U perymsuus y pacteHuid. PocToBble BemiecTBa M MX
3HAuYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUs HEPBHOM CUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX KHUBOTHBIX. Peduiekc u pednextopHas ayra. besycioBHble u
YCIIOBHBIEC pe(dIICKCHI.

I'ymopanpHas perymsuus W OSHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBMe TopMOHOB. B3anMOCBsA3b HEPBHOU U
SHAOKPUHHOM cucteM. [ unoranamo-runoduzapHas cucteMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel n cxembl: «OnHOKJIETOYHBIE BOJOPOCIN», «MHOIOKJIETOUHBIE BOJOPOCIH»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHMEe HaceKOMbIX», «TKaHuM pacTeHHiD,
«KopueBble cuctemb», «Crpoenue cteOns», «CTpoeHHE JHUCTOBOM IUIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4enoseka», «llumesapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MplieyHas cucTeMay,
«BorgenurenpHas cucreMa», «DHIOKpPUHHAs cucreMay, «CTpoeHue Mbluip», «MMMyHHUTET?,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHU», «KpoBEeHOCHbBIE CHCTEMBI NTO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHHue ruipb», «CTpoeHHE IUIaHapun», «BHyTpeHHee CTpOEHHE JI0KJIEBOTO
yepBsi», «HepBHast cucrema pbiO», «HepBHas cucrema isArymkn», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHass cucrema nruny, «HepBHas cuctema MIEKONMTAIOIIKXY,
«HepBHas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIPENapaThl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENapaTsl TKaHEH, pAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHX, )KUBBIE
9K3EMIUIAPHl KOMHATHBIX pacTeHuil, repdapuu pacTeHHH pa3HBIX OTIENIOB, BIAXHbIE IpenapaThl
AKHUBOTHBIX, CKEJIEThI M0O3BOHOYHBIX, KOJUIEKIIUN OECITO3BOHOYHBIX KHUBOTHBIX, CKEJIET YeJI0BEKa,
o0opyZoBaHWEe JUId JEMOHCTpPAllMM IOYBEHHOTO M BO3AYIIHOTO THMTAaHUS pacTEHUH,
pacuieryieHust KpaxmMaia © OelIKkoB TmoJ JeiicTBUeM (epMeHTOB, OOOpyIOBaHUE Ui



JEMOHCTpPALMU OIBITOB 10 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3IN4HbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlabopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3yueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHMe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPraHU3MOB: Oecroioe (BKIIIoUas BEreTaTUBHOE) U 10JI0BOe. Buabl
0ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiau ramerbl. Meio3. Craguu Meiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorudeckuid CMbICI MeHO03a U TIOJIOBOTO
nporecca. Meio3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.

[IpensaponpimieBoe  paszButve. I'ameroreHe3 'y kuBOTHBIX. [lonoBBIE  JKeIe3bl.
OOpazoBaHue W pa3BUTHE TOJIOBHIX KieToK. CnepmaroreHe3 u ooreHe3. CTpoeHUE IMOJIOBBIX
KIIETOK.

Omo1I0TBOpEHHE U AMOPUOHATBHOE pPa3BUTHE >XKMBOTHBIX. CrOCOOBI OIJIOIOTBOPEHHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3z enagHvlx npooaem smopuonocuu. Konyenyus mopgozenos
u modenu mopghozeneza. Craguu sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIAryku). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKOTHUTAIOIIMX. 3apOJIbIIIEBble JUCTKU (TacTpyssius).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JHCTKOB. B3auMHOe BIUsSHHE YacTeil
Pa3BUBAIOMICTOCS 3apojbliia (3MOpUOHANBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. BrusHue Ha
AMOpPHOHAIEHOE PA3BUTHE PA3INYHBIX (PaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct m pasButue xuBoTHBIX. [locTaomOpuonanbHbl mepuoa. [Ipsmoe u HempsiMoe
pazButue. Pa3Butue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX >KUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >KUBOTHBIX. DaKTOpPHl pErylsilUd pOCTa KUBOTHBIX U uenoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepnoapl OHTOreHesa yeloBeKa.
Crapenue U cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenue u pasButue pacreHuid. ['ametodur m cropodut. Meio3 B KU3HEHHOM
uukine pacrenuid. OOpa3oBaHWe crmop B Ipouecce MeHo3a. [‘ameroreHe3 y pacTeHHUHU.
OmnonoTBOpeHHe W pa3BUTHE PACTUTENBHBIX OpPraHu3MoB. /J[BOWHOE OIIOJOTBOPEHUE Y
LIBETKOBBIX pacTeHuil. OO6pa3oBaHuE U Pa3BUTHE CEMEHH.

MexaHu3MBbI PETyJISIUU OHTOT€HEe3a Y PACTEHUM U KUBOTHBIX.

JdeMoHcTpanun

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuier u cxembl: «BerertaTuBHOE pa3MHOXKeHUE», « TUMBI OECMONIOr0 pa3MHOKEHUS,
«Pa3MHOXXeHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Merio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM U CIIEPMAaTO30MAa»,
«OCcHOBHBIE cTaguM OHTOreHe3a», «lIpamoe u Hempsmoe pas3BuTHe», «Pa3BuUTHE MaiCKOro
Kykay», «Pa3Butue capanum», «Pa3Butue nArymkmn», «/[BoiiHOE OIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIBHBIX M JABYIOJIbHBIX pacTeHUi», «KW3HEHHBIN UK
MOPCKOM  KamycTbl», <OKU3HEHHBIH UUKI Mxa», <COKU3HEHHBIM UMK MarnoOpOTHUKAY,
«OKW3HEHHBIN IUKIT COCHBDY.



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKN.

JlabopaTtopHasi pabora «l3yueHue CTPOEHMsSI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BolsBieHHE MPU3HAKOB CXOJICTBA 3aPOJBIINICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas padora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTECHUNY.

Tema 11. I'eHeTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHMBOCTH OPraHU3MOB

Wctopus cTaHoOBiI€HMS U PA3BUTHS I€HETHKU Kak Hayku. Pabotel I. Menpens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBeHHbIX Y4E€HBIX B pa3BuTuu reHetuku. Pabdorsr H. K.
Konenosa, H. 1. Basunosa, A. H. benosepckoro, I'. /. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHbBIE T€HETHUUECKUE MOHITHUSI U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJUI€IbHbIE
IeHbl, AJIbTEPHATUBHbIC IPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN NpPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOrMUECKUN, TUTOJIOTMUECKHUM, MOJIEKYJISIPHO-T€HETUYECKHH.

JdeMoHcTpauuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumuenko, H. B. TumodeeB-PecoBckuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduina Kkak 00bEKT TEHETHICCKUX UCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBolii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
TUOpUIIOB TEpBOTO TOKoJIeHus. [IpaBmio momuHupoBaHus. BTopoit 3akoH Menzaens — 3akoH
paciuernyieHus mpusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEIOBAHMUS.
Pacmennenne nmpu3HaKkoB MpU HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpemuBaHue. TpeTruid 3akoH MeHaens — 3aKOH HE3aBHCHMOTO

HacjeA0BaHus MPU3HAKOB. [luTonornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CueruieHHOe HacnenoBanue npu3HakoB. Paboter T. Moprana. CuersieHHOe Hacae10BaHUE
IFE€HOB, HAPYIICHUE CLETUICHU MEXAY F'eHaMU. XPOMOCOMHAsi TEOPHs HACJIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIPEACNICHUs Moja. AyTOCOMBI U TOJIOBBIE
XpoMOcOMBl. ['OMoramMeTHbli M rereporaMeTHblil moj. ['eHeTMyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacienoBaHue Npu3HaKOB, CLIETVIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTporvsi — MHOXECTBEHHOE JIEWCTBHE TIEHA.
MHOKECTBEHHBIM ajuienu3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucrasz. [lomumepusi.

['eHeTnyeckuil KOHTPOJIb Pa3BUTHUSI PACTEHUM, >KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTMYECKUX TPOIECCOB, TMOBEACHHUS W KOTHUTHUBHBIX (yHKIuA. ['eHeTmyeckue
MEXaHU3Mbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3uT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKne acieKThl KOHTPOJIS U U3MEHEHUs HacJeICTBEHHOW nH(opMaIuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBelii 1 BTOpoit 3akoHBI Menaens», «Tperuii 3akon Mennaemns»,
«AHanuzupyrollee ckpenuBanue», «HenonHoe nomuHupoBanue», « CLEIIEHHOE HACIeI0BaHUE
MIPU3HAKOB y Jpo30¢uis», «I'eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuup», « MHOKECTBEHHbBIN aJUIEINU3MY», «B3anMOIeICTBHE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacjeA0BaHus NPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMK CLEIJIEHHOTO HACJIEIOBAHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOTI, MUKponpenapat: «/po3oduay.

IIpakTnueckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
IPO30(HUITBD).

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYUBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHotumna. 3MeHuMBOCTH
npu3HakoB. KadecTBeHHblE M KOJIMYECTBEHHbIE TNpPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas u3MeHYUBOCTh. Ponib cpeabl B (popmupoBaHUM MOM(UKAITMOHHON
n3MeHunBocTH. Hopma peakuuu nmpusHaka. BapuanimoHHbINH psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTununueckas wW3MEeHYMBOCTh. (CBOMCTBA T'€HOTUIIMYECKOM W3MEHUYMBOCTH. Bubl
TFeHOTUITNYECKON U3MEHYUBOCTU: KOMOMHATHUBHAS, MyTallHOHHASI.

KomOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOTI0 pa3Hoo0pas3us
B MpeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHBIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble W LUTOIJIA3MATHYECKUE MYTallHH.
Comarnueckue W MoJjoBble MyTauuu. [IpuyunHBI BO3HUKHOBEHMsI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHuuBocTH (H.M. BapwioB). BHesnmepHas W3MEHUYMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HACNe008aHuu U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Baguios.

Tabmuier 1 cxembl: «Buabpl HW3MEHUHMBOCTHY, «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «['‘eHeTmyeckue
3a00JieBaHUS YeNlOBEKay, «Buabl myTanuiiy.

O6opynoBaHue: XuBble W repOapHble 3K3EMIUISIPhl KOMHATHBIX PACTEHUM, PUCYHKU
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BUIAMHU U3MEHYHBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
N3MeHUMBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KPUBOI».

IIpakTuuyeckas padora «Myrtauuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax).

Tema 14. I'eneTnka 4yesioBeka

Kapunotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS I'€HOMa 4YEJIOBEKa.
Metoapl M3ydyeHHsI TEHETUKU YeJIOBeKa: I'eHealOrnYecKUid, OJM3HELOBbIN, IIUTOreHETHYECKHH,
MOMYJISIIMOHHO-CTAaTUCTUYECKUM, MOJIEKYJIIpHO-reHeThUecKuii. COBPEMEHHOE OIpEIEIICHNE



TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4unciie ¢ moMoupto T11[P-
aHasnn3a. HacnencrBeHnHble 3a00s1€BaHNs YeslOBEKA. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
bone3nn ¢ HacneACTBEHHOW MPEApPACIIONOKEHHOCThI0. 3HAYEHUE MEIUIIMHCKOW T€HETUKH B
NPEJOTBPAILICHNH M JICYEHUH TEHETHUYECKMX 3a00JIeBaHMW YeloBeKa. MeIHMKO-IeHeTHYeCKOe
KOHCylbTHUpoBaHue. CTBONOBbIE KIETKH. [IoHATHE «T€HETHUECKOTo Irpy3a». DTHUECKUE aCIIEKThI
UCCIIEI0OBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernueckue (hakTOpPhI TMOBBIIICHHON YYyBCTBUTEIBHOCTH YEIOBEKA K (U3MUECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeapl. l'eHeTndeckas IpeapacrosioKeHHOCThb
YEJIOBEKA K MMaTOJIOTUSM.

JdeMoHcTpanuu

Tabmuupr u cxembl: «Kapuotun uvenoBeka», «MeToapl M3y4eHUs] TE€HETUKHU 4YEJIOBEKa,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHATIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi opraHu3sMoB

JlomecTukanusi U cenekuus. 3apoxkaeHue CceleKIMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpa3usi KyJlbTYpHBIX pacTeHuid. Posb cenekuun
B CO3JaHUM COPTOB pacTeHH U mopoAd >KUBOTHBIX. CopT, mopoja, IMITaMM. 3aKOH
TOMOJIOTUYECKHUX PsIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3Hauenue mis
CEJICKITMOHHOMN pabOTHI.

Metobl cenekIMoHHOM padoThl. MickyccTBEHHBIN 0TOOP: MAacCOBBIN U MHIAUBUAYAIbHBIN.
Otanbl KOMOMHAIIMOHHOW cenekuuu. VcnpiTanue mpousBoauTeNield 1mo motoMcTBy. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OLIEHKU ()EHOTUIIa MOTOMCTBA U OTOOP MO FEHOTHUITY C TIOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJCKIIMOHHOW paboThl. PamuannoHHBIN H
XUMHUYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OpPTraHU3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOunaHTHBIX JIHK ms
MOJIYYEHUS UCXOTHOTO MaTepuaia sl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuauszanus. bau3kopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecronus MEXBUAOBBIX THOpUAOB. JlOCTHMKEHHS CeNeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHas peGoNIOYULY.

CoxpaHeHHe U U3YYEHHE T'€HETUYECKUX PECyYpCOB KYJIbTYPHBIX PACTEHUM U HX JUKUX
poauyeit A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKuUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YEJIAX VIAVUULEHUS] CYUWEeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToprpersr: H. U. BaBunos, M. B. Muuypus, I'. JI. Kapneuenko, I1. I1. JIykpsnenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PSIIOB B HACJEACTBEHHON H3MEHYMBOCTH», «METOIbl CENeKUUun»,
«Otnanénnas rudpuanzanus», «MyTareHes3y.

JlabopaTopHas pa6ora «/I3yueHue COpTOB KYJAbTYPHBIX PACTEHUN M MOPOJ JOMAIIHHX
YKUBOTHBIX».



JlabopaTopHas padora «/3ydyeHne METOJIOB CEJICKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHu».

IKekypeust «OCHOBHBIE METOJIBI U JOCTHXKEHHUS CENEKIIMM PACTeHUM M >KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YY4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rusi 1 CHHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHBbIE M TKAaHEBbIE KYJIbTYpBI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauiuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
MIOJIyY€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. Mukpoouonornyeckuii cuate3. OObeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoACcTBO Oenka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH M  MHCTPYMEHTOB  LI€JICHANPABIECHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI T€HOMOB C LIE€JIbIO MOJIYYEHUsI OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarorecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas umxeHepus. MeTonbl KylbTypbl KJIETOK M TKaHEH PACTEHWM W JKUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuaumsanms U coMaTtudeckuil smOpuorenes. McmosbzoBaHue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue mMoHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKJIOHANbHBIX U NOIUKTOHATILHBIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHcTpyKius sIMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. METOJ TpaHCIUIAHTalUH SAEp
KIETOK. Texnonoeuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCEEHHBIX KVIbMYD.

XpOMOCOMHAsI ¥ T€HHass MHXeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYMPOBAHHE
pekomOunantHbIX JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OSTHUYECKHE MpoOJeMbl TEeHHOMH
VHKECHEPUH.

Memunuackue 6mnotexnonoruu. [loctreHomuas mudposas meaunuHa. [1IP-auarnoctuka.
MeTa00I0MHBINM aHaIM3, FTEHOLIEHTPUYECKUI aHAIN3 POTeoMa YeIoBeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. lcmonp30BaHHME CTBOJIOBBIX KIJIETOK. TapretHas Tepanus paka. 3D-
OuouHXKeHepuss JUisl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHHEM TEXHOJOTHil TpEXMEPHOro OMONMPHUHTHUHTA U
ckaddonauHra s penieHus 3a1a4 NepCcoHaTu3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BaKIUH C LEJIbI0 0OecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBaHus PHK-
COJIeprKaluX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JI€BAaHUS YETIOBEKA U dKUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «Vcmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KilerouHas unxeHepus», «l'eHHass HHXXEHEPUsI».

JlabopaTopHasi padora «3ydeHrne 0ObeKTOB OMOTEXHOIOT UI.

IIpakTHyeckas padora «IlomyyeHne MOJIOYHOKUCIBIX TPOYKTOBY.

IkeKypeusi «buoTeXHOIOTHS — BaKHEHIIask MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'H
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



@I'OC COO ycranaBnmuBaeT TpeOOBaHHS K pPE3yJbTaTaM OCBOCHHUS OOYYarOUTUMHUCS
IporpamMm CpeaHero oomiero o0pa3oBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHBIE.

B cTpyKkType NTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBbI TI0 OMOJIOTHH BBIICTICHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyYArOIIMMUCS  POCCHHCKOM  TpakJaHCKOH
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICIICHHIO,
Hanuuue momugayuu K OOydeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOeXIeHUI JTMYHOCTH Ha OCHOBE KITIOYEBHIX IIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH JCATCIBbHOCTH OEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MNpUuCymumMu CHUCTEMCE
Ouosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3ZHAHUS ~ DKOJOTHUECKOW  KYIbTYPHI,
CnocoOHOCMU cMasumy 1€ U CTPOUTD )KM3HEHHBIE TJIaHBI.

JImgHOCTHEIE PE3YIbTATBl OCBOCHUA NPOTPAMMEBI 110 OouoJIoruu JOCTUT'alOTCA B €IUHCTBEC
qu6HOI‘/'I M BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TpaJUIIHUOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMU U JYXOBHO-HPABCTBCHHBLIMHU LICHHOCTAMU, NMPHUHATBIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH IMOBEAEHUS U CIIOCOOCTBYIOT MpOIEcCcCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTUA BHYTpeHHeI\/'I MO3UIUN JIMYHOCTH, MATPUOTU3MA U
YBaXXEHUA K 3aKOHY U IIPABOIIOPANKY, YEIOBEKY TpyZa M CTaplIeMy IOKOJIEHHUIO, B3aMMHOIO
YBaXXCHUA, 6epe>I<Horo OTHOIIICHUA K KYJIBbTYPHOMY HacCJIE U0 n Tpaauuusam
MHOTOHAIMOHAIBHOTO Hapojaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JImgHOCTHEIE PE3YIbTAaTbl OCBOCHUSA yqe6H0ro npeamMeTa «bnonormsay JOJDKHBI OTpaXXaTb
TOTOBHOCTh M CITOCOOHOCTHh OOYYAIOMIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
NO3ULIMENH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAlMi, MO3UTHBHBIX BHYTPEHHUX
yOeXeHU, COOTBETCTBYIOIIUX TPAJUIHOHHBIM IIEHHOCTSAM POCCHICKOro  0OIlecTBa,
paclIupeHue KU3HEHHOTO OIbITa M OIbITa JEATEIbHOCTH B INPOLECCE pealn3alMid OCHOBHBIX
HalpaBJICHUH BOCIIUTATEIbHOMN NESITEIBHOCTH, B TOM UUCIIE B YACTH:

1) rpaskaaHCcKOro BOCIMTAHMS:

C(OPMHUPOBAHHOCTh  IPAXAAHCKOM MO3ULMU  oOydarolmierocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCUICKOr0o OOIIECTBa;

OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOS3aHHOCTEH, yBa)K€HHE 3aKOHA U
IIPABONOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NEATEIBHOCTH MPU CO3JaHUU YYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [T03HABATEIbHbIX 33/Jau, BHIIIOJHEHUH OUOJIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpENeNIATh COOCTBEHHYIO TIO3MLHMIO 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM XKU3HU U OOBSICHATS €€;

YMEHUE  Y4YUTbIBaThb B  CBOUX JIGHCTBHSIX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBHS JIIO/IeH ¢ Pa3HbIMH YOSKJICHUSIMU, KYIbTYPHBIMH LIEHHOCTSMU M COLIUAIbHBIM
MI0JIO’KEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBIINOJHEHUS Y4YEOHBIX,
MO3HABATENbHBIX W HCCIIEAOBAaTENbCKUX 3a/1a4, YBaKUTEJIBHOTO OTHOIICHUS K MHEHUIO
OMIOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOIMUYECKOTO COJEPKAHNUS;

TOTOBHOCTb K T'YMAHUTapHOM U BOJIOHTEPCKOM JEATEIBHOCTH;

2) MaTpHOTHYECKOI0 BOCIIUTAHNSA:

Cc(OPMHUPOBAHHOCTb POCCUIMCKOM IpaX1aHCKOM UIEHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepen PonuHOM, roproctu 3a cBOM Kpail, CBOIO
Ponuny, cBOM S3BIK U KYJBTYPY, POIILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;



HEHHOCTHOC OTHOIICHMWC K MNPUPOAHOMY HACICAUIO W HNaMATHHUKaM IIPUPO/JBI,
JNOCTHKEeHHUSAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUWCKHX YYEHBIX B CTAHOBJIICHHE U Pa3BUTHE
61/IOJ'IOFI/II/I, IIOHUMAaHHuA 3HAYCHU A 6I/IOHOFI/II/I B IIO3HAHWH 3aKOHOB IPUPOJbI, B JKU3HHU YCIIOBCKA U
COBPEMEHHOT0 00111eCTBA;

I/II[GI71H21$I Y6G)KZIéHHOCTI), TFOTOBHOCTD K CIIYKCHHIO U 3allIUTC OTC‘IGCTB&, OTBCTCTBECHHOCTH
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO TTOBEICHHS;

CIIOCOOHOCTh OIIEHMBATh CUTYAllMI0 U NMPUHUMATh OCO3HAHHBIE PELIEHUsS, OPUEHTUPYSChH
Ha MOpaJIbHO-HPABCTBCHHBLIC HOPMEBI 1 HCHHOCTH,

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOJMTENSIM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA HGHHOCTCI\/'I CEMENHON JXKU3HU B COOTBETCTBUU C TpaauuusaAMU HapOOd0B
Poccun;

4) 3cTeTMYeCKOro BOCIIUTAHMS:

OCTETUYCCKOC OTHOIICHHUE K MHPY, BKIIIOYas 3CTECTUKY 6I)ITa, HAay4YHOI'O U TCXHHYCCKOI'O
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHUI;

IIOHUMAaHUEC OMOIIUOHAJIIBHOTO BOS}I@IZCTBI/IH JKUBOU IprUpoabI 1 eé OECHHOCTH;,

TOTOBHOCTb K CaMOBBIPAXCHHWIO B PA3HBIX BHJaX HMCKYCCTBA, CTPEMIICHHEC IIPOSABJIATH
KayecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
AMOLMOHAJIBHOTO (JIaroNnoJay4us:

MMOHMMAaHHE U peau3aIiys 3J0pOBOro M 0e30MmacHOro o0pasza XKu3HU (3I0POBOE MUTAHUE,
coOiroieHre TUTHEeHUYECKUX MPaBWJI U HOPM, COAJTaHCUPOBAHHBIN PEKUM 3aHSATHH M OTHbIXA,
perynspHas ¢u3nyeckas aKTHUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH TMpPaBWJI HWHAMBUAYAJbHOTO M KOJUJIEKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYyallUAX, YIPOKAIOIMIMX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS aJIKOIrOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTUBHOU JESITEIbHOCTH TEXHOJIOTMUECKOM U COI[MAIbHOM HAMPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUJIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NeSITeNIbHOCTD;

WHTEpEC K pa3jIMyHbIM cdepaM NpoQecCHOHANBHON AESITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIH BEIOOP Oyayiiet mpodeccuu u peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKOW KyIbTYphI: MPHOOpETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLIEHKHU WX BO3MOXHBIX MOCIECTBUI IJIs1 OKPYXKAIOIEH Cpepl;



0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIeM U IyTel MX pelIeHus;

CIOCOOHOCTh HMCIIOJIB30BATh MPHOOpPETaeMble IPU W3YYCHUH OMOJIOTMU 3HAHUS U yMEHHS
IpU PEUICHUU MPOOJieM, CBSA3aHHBIX C PAIMOHAIBHBIM TPUPOIOTONIB30BaHUEM (COOMIOACHUE
IIpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABJICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChephl);

aKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCAIIMX BpE] OKpYKaOLIEH NPUPOIHON Cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUATHBIE SKOJIOIMUECKUE IMOCIEACTBUS IPEIIPUHIMAEMBbIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yue Pa3BUTOrO HKOJIOTMUYECKOTO MBILIUIEHUS, 3KOJOTHYECKOM KYJIbTYpbI, OIBITA
NESITEIbHOCTH  DKOJIOTUYECKOW HANpaBJIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MIPaKTUYECKON JESITENbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M  OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXIY JIFOJIbMU U TIO3HAHUS MUPa;

MOHMMaHHe crenuuKu OUOJIOTUM KaK HayKd, OCO3HaHHSA €€ poiu B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O0 MBIIJIEHUS, CO3/IJaHUHU LIEJIOCTHOTO MPEJICTaBICHHsI 00 OKpYXKaIoLIeM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YelOBEeKa M O0O0IIecTBa, B MO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTEN U pEeIIeHUH NTPOOIeM COXPAHEHHSI IPUPOTHOIO PABHOBECHUS;

yOeXXIEHHOCTh B 3HAYUMOCTH OMOJIOTMHU JUISl COBPEMEHHOW LIMBMIIM3AIMU: 00ecCredeHus
HOBOT'O YPOBHS Pa3BUTUSl MEIUILIMHBI, CO3/IaHME NEPCHEKTUBHBIX OMOTEXHOJOTHMH, CIIOCOOHBIX
pelaTh pecypcHble IpoOJeMbl pa3BUTHS YEJIOBEUECTBA, MOKMCKA MyTeil BBIXOJA U3 TJI00AIbHBIX
9KOJIOTUYECKUX MPOoOIeM U 0OecrieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
HCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OMOJIOTMYECKUX 3HAHMH B LIEJSIX HOBBIMIEHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYyHOW TI'PAaMOTHOCTH, KaK COCTABHOM 4YacTH (yHKIMOHAIBHOM
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoil pu U3y4eHuu OUoJIOruH;

IIOHMMAaHHUE CYHIIHOCTH METOJIOB IIO3HAHMs, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH HCHOJIb30BaTh I0JydaeMble 3HAHUS [UId aHajau3a U OOBSICHEHUS SBJICHUH
OKpYXXAIOILEro MHpa M HPOMCXOJSIUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHbIE
3aKJIIOYEHUST HAa OCHOBE HAyYHbIX (PAaKTOB M MMEIOUIMXCS JAHHBIX C ILEJbI0 IOJY4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCHOJb30BaTh OWOJIOTMYECKHE 3HAHUS JJIS pELICHUs
po0JieM B peasibHbIX AKU3HEHHBIX CUTYaIUsX;

OCO3HAHME IIEHHOCTU HAay4YHON NeATENbHOCTH, TOTOBHOCTh OCYIIECTBJIATh IMPOEKTHYIO U
HCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HEMpPEephIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHMIO, K
aKTUBHOMY TIIOJIyY€HHIO HOBBIX 3HaHMM MO OHOJOTMH B COOTBETCTBHM C >KM3HEHHBIMHU
MOTPEeOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIbTATHI



MertanpeaMeTHble pe3ysbTaThl OCBOEHUS y4eOHOro mpeamera «buoJorHs» BKIIOYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOUIMXCA  MEKIUCHUIUITMHAPHBIC
(MexTpeAMETHbIE) OOLIEHAYYHbIE IOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOW KapTUHBI MUpa
u CHCI_[I/I(bI/IKy MCTOAOB NIO3HAHUA, UCIIOJIB3YCMBIX B €CTCCTBCHHBIX HAaYKaX (BCH_IGCTBO, OHEPTru-d,
SBJICHHE, IPOIECC, CUCTEMa, HAy4HBIA (AaKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJIOBaHUE, HAOIIOJICHUE, M3MEPEHUE, SKCIICPUMEHT H JPYTHE); YHUBEPCAIbHBIE
yueOHbIe JIeiicTBHs (IIO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00ECIICUNBAIONINE
dbopMupoBaHre (QPYHKIMOHATHHONW T'PAMOTHOCTH M COIMAILHOW KOMIIETCHIIUU OOYUYarONTUXCs,
CIIOCOOHOCTh oOyJaromuxcs MCII0JIb30BATh OCBOCHHBIC MEXIUCIUATIMHAPHBIC,
MHUPOBO33pPEHUYECCKHE 3HAHWsS W YHHBEpCAJIbHbIC y4YeOHBbIC JCHCTBHS B MO3HABATEIBHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare wusydeHuss OMOJOTMH Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHus Yy
obOyuarorierocs OyayT copMHUpoBaHBI MMO3HABATEIIbHBIC YHUBEPCAJIbHBIE YYeOHBIC NECUCTBUS,
KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘~IG6HBIC )ICI\/JICTBI/HI, PETYJIATHBHBIC YHHUBCPCAJIBHBIC
yqe6HHe ﬂeﬁCTBHﬂ, COBMECCTHAs ACATCIIBHOCTD.

MerTanpeMeTHbIE Pe3yJabTaThl OCBOSHHUS IMPOTPaMMBI CPEIHETr0 OOIIero o0pa3oBaHUS
AOJIKHBI OTpaXXaTh:

OBJIaIleHI/Ie YHuBEpPCaJIbHBIMHA y‘leﬁHBIMl/l Mmo3HaBaTeJIbHBIMU HEﬁCTBHﬂMH:

1) 6a3oBbIe JJOruuecKue AeficTBHUs:

CaMOCTOSITEIIBHO (DOPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €
BCECTOPOHHE;

WCTIONb30BaTh TPH OCBOCHWM 3HAHUH NPUEMBI JIOTHYECKOTO MBIIIICHUS (aHAN3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0O0OIIeHHs), pPaCKphIBaTh CMBICT OHOJOTUYECKHUX
MOHATHH (BBIIENATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABJIUBATE CBSI3U C JPYTHMH MTOHITHSIMH ),

OTIpEeNIeNATh LENH MACATEIBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH WX TOCTHIKCHU,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTH C MOCTABICHHBIMU IICIISIMH,

UCIIOJb30BaTh OWOJIOTHYECKUE TOHITHS sl OOBSICHEHUs (AKTOB W SIBICHHH >KHBOUN
TIPUPO/IBL;

CTPOWThH JIOTUYECKHE PACCYKICHHs (MHAYKTHBHBIC, [EIYKTUBHBIC, IO aHAJIOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHUS B PACCMATPUBACMBIX SIBJICHUSX, (OPMYINPOBATH
BBIBO/JIBI ¥ 3AKJIFOUYCHHS;

MPUMEHSTh CXEMHO-MOJICIIBHBIE CPEJCTBA ISl MPEICTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIICHUIA B M3Y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEYHMH Pa3HOTO Poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3padarbiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMCIOIINXCS MaTEePHUAaTbHBIX
Y HEMAaTePUAIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JIESATEIHHOCTh, OICHUBAaTh COOTBETCTBUE PE3YJbTATOB LICISIM,
OIICHUBATh PUCKH MOCIICACTBUN ESITEILHOCTH,

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYaAITbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BbI€ HCCIEN0BATEIbCKHE AeHCTBHA:

BIIaJIETh HABBIKAMHU Y4EOHO-HUCCIEIOBATENBCKOW U MPOEKTHOM AESITeNbHOCTH, HaBBIKAMHU
paspeleHus npooieM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOMCKY METOJOB
pelIeHUs MPAKTUIECKHUX 3a1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;



WCIIOJIb30BAaTh PAa3IMYHbIE BUIBI JEATEIHHOCTH TIO IOJYYEHHUIO HOBOTO 3HAHHS, €r0
WHTEPIPETAINH, MPEOOPA30BAHUI0 M TMPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE MPHU
CO3JaHUH YYEOHBIX U COIMALHBIX TPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHSMH B METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 00pPa30BATCIIBHOUN IEATCIHEHOCTH U
KU3HECHHBIX CHTYAIHSIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3M M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUNOTe3y ©€ pEIICHHs, HaXOIUTh apTyMEHTBHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKICHHIA,
3aJlaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOJYYCHHBIE B XOJC pEIICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIISATE IEJICHANIPABICHHBIN MMOUCK TEPEHOCa CPEACTB M CIIOCOOOB JICHCTBHUS B
poheCcCHOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATEIBHYID W  MPAKTHYCCKyH0 oOnactu
KU3HECITSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMS U3 PA3HBIX YICOHBIX MMPEIMETOB;

BBIJIBUTATh HOBBIC HWJCH, MpeiaraTh OPUTHHAIBHBIC TOJIXOJBI W PEIICHUS, CTABHTH
MpOoOJIeMBI M 3a/1a4H, JIOTTYCKAIOIUE ATbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHPOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUIECKUX CIOBApSIX U CIPAaBOYHUKAX, KOMIBIOTCPHBIX
0a3ax JnaHHBIX, B MHTepHeTE), aHaIM3UpoBaTh HMH(POPMAIMIO PA3IUYHBIX BUIOB H (HOpM
MPEJCTaBICHUS, KDUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTD;

(dbopMynHpOBaTh 3aMpoChl W TPUMEHATH DPA3JIUYHBIC METOIBl TPU TIOMCKE H OTOOpe
onosiornyeckoit mHMGopMaIK, HeOOX0JMMOH JIJIsl BRITIOJTHEHUS YIeOHBIX 33]1a4;

nprOOpeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIBTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIEHO BBIOMPATh ONTHMAJbHYIO (GOpPMY TIPEICTABICHHUS OHOJIOTHYECKOU
nHpopManuu (cxembl, TpaduKu, JuarpaMMbl, TaOIUIbI, PUCYHKH U APYTOEC);

UCIIONb30BaTh HAy4YHBIH SI3BIK B KadyeCTBE CPEACTBAa IMPU pPadoTe ¢ OHOJIOTHMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYPY, HCIOIb30BaTh M MPeoOpa3oBhIBATh 3HAKOBO-
CHUMBOJIMUECKUE CPEJICTBA HATJISHOCTH;

BJIQJICTh HAaBBIKAMHM DPACIO3HABaHUSA M 3allUThl MHGOpMAIMU, HHOOPMAIIMOHHON
0€30IaCHOCTH JIMYHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AelCTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAIOTe
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJEHUS OTHOCUTEIbHO BBIMIOJHEHHUS] TpeiaraeMod 3aJayd, Y4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHN APYrUX YUACTHUKOB AHANIOTA WM JUCKYCCUH);

pacmo3HaBaTh HeBepOalbHBIE CpeAcTBa OOIIEHHs, MOHMUMATh 3HAYEHUE COIUATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(MIUKTHBIX CUTYAIMil, YMETh CMSATYaTh KOH(PIUKTHI 1
BECTH MIEPETOBOPHI;



BJIAJICTh PA3JIMYHBIMHU CIIOCOOaMM OOIEHUS W B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUS
APYrUX JIOJIEH, MPOSIBIATh YBOKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOU (hopme
(bopMynUpOBaTh CBOU BO3PAKCHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHas 1eTeJIbHOCTD:

[IOHUMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl Ipu
pemeHn OHoIOTHYECKOH Mpo0IeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(dbopM B3aUMOACHCTBUS MPH pelICHUH yIeOHOM 3a1auu;

BBIOMpATh TEMATHKy M METOAbl COBMECTHBIX NEHCTBHUH C Y4ETOM OOLIMX WHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ NOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACHPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOM paboTHI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJOTr0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboOTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OIEHUBATh UAECU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TO3UTHBHOE CTpPaTerHMYeCKOe IIOBEIEHHWE B PAa3IMUHBIX CHUTYyalHUsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OBy1ajeHHe YHMBePCAJIbHBIMH PeryJsiITUBHBIMH 1€ICTBUAMM:

1) camoopranuzanms:

UCIOJb30BaTh OWOJIOTMYECKUE 3HAHUS JUId BBIABICHHS NpoOJIeM U HX pELICHHUsS B
AKHU3HEHHBIX M YUEOHBIX CUTYALUsAX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€TIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOIIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IO0POBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSATEJIBHO OCYILECTBJISATh MO3HABATENIbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
JKU3HEHHBIX CUTYyalUsIX;

CaMOCTOSTEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M IIPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclupATh PaMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOYTECHUH;

Jie7IaTh OCO3HAHHBIN BBIOOD, apIryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO IIHPOKOM 3pyIULIMU B Pa3HBIX 001acTAX
3HaHUH, IOCTOSIHHO MOBBIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYpPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTb, OLIEHWUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIaJIeTh HABBIKAMU TO3HABATENILHON pedIeKCUU KaK OCO3HAHUS COBEpIIAEMBIX I CTBUN
U MBICIMTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHHM, NCIOIb30BATh MPUEMBI pedIIeKCuu
JUISL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX MPU aHAJIW3€E PE3YNIbTaTOB JESITEIBbHOCTH;



3) npuHsATHE ce0s M APYruX:

MPUHUMAThH ce0s, TOHUMas CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMAaTh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U MPaBO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEKa.
HNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbie pe3ylbTaThl OCBOCHHUSI COAEp)KaHUS ydeOHOro mpenmera «buonorus» Ha
yriy0lnEHHOM YpOBHE OPHEHTHPOBAHBI Ha 00ecneueHne MPOQPIILHOTO 00ydeHUsT 00yIarOIIHXCS
Oounonornu. OHM BKIIOYAIOT: creHU(pUYECKUe Uil OHOJOTMM HAy4Hble 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHpPETAlMyd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JEATEIBHOCTH TIO TOJyYCHUIO HOBBIX 3HAHWN W WX MPUMEHEHHIO B PA3IMYHBIX y4eOHBIX, a
TaKXKe B PEaJbHBIX KU3HEHHBIX CHTyalusaX. [IpeaMeTHbIe pe3ynbTaThl MPeCTaBICHBI 110 TOaM
W3YUYCHHUS.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJKHBI OTPaXKaTh:

Cc(OPMHUPOBAHHOCTH 3HAHHUK O MECTE W POJIM OMOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpPMUPOBAaHUN €CTECTBCHHO-HAYYHOW KapTUHBI MHpa, B TIO3HAaHUH 33aKOHOB NPUPOABI WU
peleHnn MpoodJieM parMoOHATEHOTO TPUPOIOTIONH30BaHMUS, O BKJIAIe POCCUHCKUX M 3apyOeKHBIX
YU€HBIX B pa3BUTHE OHOJIOTHH;

BJIQJICHHE CUCTEMOW OHMOJIOTUYECKUX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOTIOJIATAIOIINE
OMOJIOTMYECKHE TEPMHUHBI W TOHATHUS (PKU3Hb, KJIETKAa, OpraHu3M, MeTaboJu3M, TOMeocTas,
CaMOperyJslns, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, H3MEHYHBOCTh, POCT U pa3BUTHE),
onosornueckne Teopun (kimerounas teopuss T. IlIBamma, M. Illnetimena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yaenust (H. 1. BaBunoBa — o neHTpax
MHOT000pa3us U MPOUCXOXKJICHHS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MIEPBOrO MOKOJICHHUS, paCUIeINIEHHUs, YUCTOTHl raMeT, He3aBUCUMOro HacliieoBanus I'. Menzens,
TOMOJIOTMUECKUX PSAOB B HacieAcTBeHHOW wu3MeHunBoctu H. . BaBunoa), mpuHIuUMbI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJAaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
HCCIIEIOBAaHUSX KUBBIX 00BEKTOB (ONMCAHUE, U3MEPEHUE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTepuii, rpu0OB, pacTEeHUM,
KUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPraHOB M CHUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIIOBEKA,
MPOLIECCOB  KHU3HEACATETbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTEeHUM, XKUBOTHBIX H
4eNnoBeKa, OMOJIOTUYECKUX MPOIECCOB: 0OOMEHa BellecTB (MeTabo0Iu3M), IPEBpaIlleHUs] SHEPTUH,
Opo>keHHsI, aBTOTPO(GHOTO0 U TeTepoTPO(PHOr0 TUMOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOpHUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS,
UHAMBUIYAIIBHOTO DPa3BUTHUS OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHMS TEHOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHME YCTAaHABIMBATh B3aMMOCBS3M MEXAY OPTaHOWAAMU KIETKH M HUX (PYHKUIUAMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW U UX (QPYHKIHUSIMH, MEX1y OpraHaMy U CUCTEMaMU OPTaHOB Yy
pacTeHuil, JKMBOTHBIX M 4YeJOBeKa M MX (YHKIMIMH, MEXKJIy CHUCTEMaMH OpPraHOB M UX
GYHKUIUSAMH, MEXAY dTanaMyd OOMEHa BEIeCTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
LUKJIOB OPraHuU3MOB, OJTallaMHd SMOPHOHAIBHOTO pa3BUTHs, TEHOTUIIOM U  (EHOTUIIOM,
(deHoTUnOM U (paKTOpaMu cpesibl 0OUTaHUS;



YMEHUE BBISBJISATh OTIUYUTENbHBIC MPU3HAKUA >KUBBIX CHUCTEM, B TOM YHUCJE pacTCHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUYECKUX IPYIIIL;

yMEHUE pelarh OHOJOTMYECKHE 3aJauyM, BBISBISATH MPUYMHHO-CICICTBEHHBIC CBSI3U
MEXy HCCIECIYEeMbIMU OHOJOTHYECKUMU TPOIECCAMU M SIBIICHUSMH, J€JaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHMUM IOJIyYEHHBIX PE3Yy/IbTATOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE M IpPAKTHUECKHE paboThl, cOOMIOaTh MpaBuUiia IpU
paboTe ¢ yaeOHBIM U Ja00opaTOpHEIM 000PYIOBAHUEM;

YMEHUE BBIJBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMEHTAIBHBIMU CPEACTBAMU,
(bopMynupys Ledb UCCIeA0BaHNs, aHAIM3UPOBATh MTOJIyYE€HHbIE Pe3yJbTaThl U JeJ1aTh BbIBO/IBI;

YMEHHE y4acTBOBaTh B y4€OHO-HCCIIEIOBATEIHLCKONW pabOTe MO OMOJIOTHH, SKOJOTHUU U
MEIIUIIMHE, TIPOBOJMMOM Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M MYyOJUYHO MPEIACTABISATH
MOJTyYCHHBIC PE3yIbTaThl HA YUCHUUECKUX KOHPEPECHIIHUSX;

YMEHHE OIICHMBaThb JTHYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMOJIOTMM M MEAMLMHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HaIIPaBICHHOE
M3MEHEHHE TeHOMA U CO3/JaHKe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP Oyaymie mpodecCHoOHATbHOU eATeTLHOCTH B
obnactu OMOJIOTUH, MEUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEITBCKOTO X0341CTBa, MUIIEBON
MPOMBIIIJICHHOCTH, YIAyOJsTh TMO3HABAaTEIbHBIM HWHTEpPEC, HAIMpaBJICHHBIM HA OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH MpodecCHd W TPOAODKEHHE OHOJOTUYECKOTO O0Opa3oBaHHUs B
OpraHu3aIusaX cpeiHero NpohecCUoHaIbLHOrO U BhICIIEro 00pa3oBaHUsl.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTO Tpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJH OMOJOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(GbOopMHUpPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
MIPUPOJBI U PELICHUU 3KOJIOTMYECKHUX MpoOJIeM YeloBEYeCTBa, a TakKKe B PEIICHUU BOIPOCOB
palMOHAJIBLHOTO MPHUPOAOIOIIB30BaHUs, U B (OPMHUPOBAHMM LIEHHOCTHOTO OTHOIIEHHUS K
IpHUpoe, OOIIECTBY, YENIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTUY;

YMEHHE BJIa/IETh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEACTCHUS U
MMOHMMAaHHE CYIIHOCTH OCHOBOMOJATalmUX OWOJIOTMYECKUX TEPMUHOB W TMOHATHI (BHLI,
aKocucTteMa, Owocdepa), Ouonormdyeckue Tteopuu (dBomronMoHHas Tteopus Y. JlapBuHa,
CHUHTeTHYeCcKasi Teopus sBomonuu), ydenus (A. H. CeBeproBa — 0 MmyTsSX M HampaBICHUAX
sBosonnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYeCKoTo paBHOBecus Jx. Xapau
u B. Baiinbepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JluGuxa,
AKOJIOTUYECKOU MUPaMUIbI SHEPTHH ), TUIIOTE3bI (THrnoTe3a «mupa PHK» V. I'unbepra);

YMEHHME BIAJIeTh OCHOBHBIMH METOJIAaMU HAyYHOTO TO3HAHMS, MWCIONIb3yeMbIMH B
OMOJIOTMYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB W DJKOCHUCTEM (OMHCaHUE, H3MEpeHue,
HaOI0/IeHNe, YKCIIEPUMEHT), CIOCOOaMU BBISBICHUS M OLIEHKH aHTPONOTEHHBIX W3MEHEHUU B
IIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPU3HAKU: BHUAOB, OHMOTEOIEHO30B, AKOCHUCTEM U
ouoctepsl, CTaOMIM3UPYIOIIETO, BWXKYILIETO U Pa3phIBAIOIIET0 €CTECTBEHHOTO OTOOpa,
AIIOTIATPUYECKOTO ¥ CUMIATPUUIECKOTO BUI000pA30BaAHUS, BIUSHUS JIBUKYIIIUX CHJI 3BOJTIOIIUU
Ha TeHO(OH]I TOMYSIUU, MPUCTIOCOOTIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS
HaIpaBJICHU YBOJIIOLMH, KPYTOBOPOTA BEIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;



YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOLECCAMU HBOJIOLUH, JBIKYILIUMHU
CHJIAaMH aHTPOTIOr€HE3a, KOMIIOHEHTAaMH Pa3JIMYHbIX 3KOCHUCTEM W MPUCHOCOOICHUSMHU K HUM
OpraHu3MOB;

YMEHHE BBISBIISITH OTIMYUTEIbHBIC IPU3HAKH JKUBBIX CHCTEM, TPUCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUs, aOMOTHYECKHMX M OHMOTHYECKHX KOMIOHEHTOB KOCHUCTEM, B3aUMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX U3MEHEHHI B SKOCHCTEMaX CBOCH MECTHOCTH;

YMEHHUE UCIOJIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY Ul JOKa3aTelIbCTBA POJICTBA OPraHU3MOB pa3HBIX CHCTEMATUYECKUX TPYII,
B3aMMOCBSI3M OPTaHU3MOB M CpeIbl OOMTAHWsS, €IMHCTBA YEIIOBEUECKUX PaC, HEOOXOIMMOCTH
COXpaHEHHsST MHOT000pa3usi BHJOB M KOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAHHS HPUPOIBI U
9YeJI0OBEUEeCTBaA;

YMEHHE pemiath OWOJIOTUYECKHE 3a7adH, BBISBISATH MPUYUHHO-CIICCTBEHHBIC CBS3U
MEXJy HCCIEAYEeMBbIMH OWOJIOTUYECKUMHU MpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHUH ITOJTYYCHHBIX PE3yIbTaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue paboThl, cOOMI0aTh MpaBuiia IpU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, TPOBEPITh WX OKCIECPUMEHTAIBHBIMH CPEJICTBAMH,
(bopMyIHpys 1ENTb UCCIIEA0BaHS, aHATU3UPOBATH MOJyYCHHBIE PE3YNIbTAThl U JIENaTh BBIBOIBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HMCCIIEIOBATEIHLCKONW padOTe MO OMOJIOTHH, SKOJOTHU H
MeIWIIMHE, TIPOBOAMMON Ha 0a3ze MIKOJBHBIX HAYYHBIX OOMIECTB, W IYyOJWYHO TPEICTABIATH
MOJTyYCHHBIEC PE3YIbTAThl HA YICHUYECKUX KOH(DEPEHIUX;

YMEHHME OIEHHBATh THUIOTE3bl U TEOPUHM O MPOUCXOKACHUU IKU3HH, 4YEJIOBEKAa U
YeJIOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUSIX U CIOoco0ax MpeloTBpalleHus I00aTbHBIX
W3MEHEHUl B Ouocdepe;

yYMEHHUE OCYIIECTBIISATH OCO3HAHHBIN BBIOOP Oyaymiel mpodecCuoHaAIbHON IeATeTLHOCTH B
obrmactu  OMOJIOTHMH, OKOJIOTHUH, TMPUPOJOIONIB30BAHUS,  MEIUIMHBI, OHOTEXHOJOTHUH,
MICUXOJIOTHH, BETEPUHAPUU, CEIHCKOTO XO3AWCTBA, MUINEBOM MPOMBIIIICHHOCTH, YIIyONIsTh
MO3HABATEIbHBI WHTEPEC, HANpPaBJICHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLICH
npodeccud M MPOJOJDKEHHE OHOJOTHYECKOro 0O0pa3oBaHUSI B OpraHU3alUsAX CpeIHEero
poQecCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



TEMATHUYECKOE IINIAHUPOBAHMUE 10 KJIACC

KoimmuecTBo yacos DJIEeKTPOHHbIE
Ne n/n Hauvenonarie pasieon i Tev Kontpoabnbie | Ilpakruueckue | (uuppoBbie)
porpamMmmel Beero padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
1 buonorus kak Hayka
2 JKuBble CUCTEMBI M X U3YyYECHHUE 2
3 buonorus knerku 0.5
4 XHUMHU4YEcKasi OpraHu3anys KIeTKN 10 1
5 Crpoenue u GyHKUIUU KIETKU 8 2
6 OOMeH BellecTB U NpeBpallleHue SHEPTUN B 9 :
KJIETKE
7 HacneL[CTBeHIfaﬂ uHpopmanus u 9 0.5
peanuzanus e€ B KJIeTKe
JKW3HEHHBIN IUKI KIETKA 6 1
Crtpoenue u (yHKITUHA OPTaHU3MOB 17 1.5
10 Pa3zmHOXeHuE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U ) 0.5
W3MEHUYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekuusi OpraHu3MOB 4 1
16 buoTtexHonorust u cHHTETHYECKass OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 13




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KounyecTBo yacoB
Jl:;_) Tema ypoka Konrtpoun | Ipakrunuec | [lara DJIeKTPOHHBbIE HU(POBHIE
I Bcero HbIEe KHe H3yYeHUst o0pa3oBaTejibHbIE PeCypChl
padoThI padoTsbI
buonorus xak kKoMIUIeKCHast HayKa U | 02.09 https://monypoku.pd/?ysc&ys
KaK 4acTh COBPEMEHHOT0 00111ecTBa clid=mtkckbp562215026650
. https://mMounypoxu.pd/?ysc&ys
JKuBbI€ cCUCTEMBI U KX CBOMCTBA 1 04.09 clid=mtkckbp562215026650
YpoBHEBast OpraHU3aIvs KUBBIX 1 08.09 https://mMonypoxu.pd/?ysc&ys
CUCTEM clid=mtkckbp562215026650
Hcropust OTKpBITUS U U3YICHUS | 09.09 https://mounypoku.pd/?ysc&ys
kietku. Kinetounas teopust clid=mtkckbp562215026650
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounosorun. [Ipakruueckas padoTa
«M3ydeHne MEeToI0B KJIIETOYHOU 1 0.5 11.09 https://mMouypoku.pd/?ysc&ys
ouostoruu (xpoMmarorpadus, clid=mtkckbp562215026650
anekTpodopes, nuddepeHnranbHOe
uentpudyruposanue, [1L[P)»
XUMHUYECKUH COCTAB KIETKH 1 15.09 Bupe: toiypoRLpg sy
clid=mtkckbp562215026650
MuHepanbHbIC BEIIECTBA KICTKU, UX | 16.09 https://Mounypoku.pd/?ysc&ys
Ouosornyeckas poib clid=mtkckbp562215026650
Opranudeckuie BelIecTBa KICTKU —
6eIJ)'IKI/I. Ha6opaT01:I)Jll{a;1 pabora 1 0.5 18.09 Bupss sonpoRip Yysedy

«O6Hapyx)eHne OelIKOB ¢ TOMOIIBIO

clid=mtkckbp562215026650




Ka4eCTBEHHBIX PEAKLIUN»

CoiicTBa, K1accupuKanys U GyHKIHIH

https://mMonypoxn.pd/?ysc&ys

«I/I3yquI/Ie JABHXKCHUS ITUTOIIJIa3MbI B

? 0eKoB 22.09 clid=mtkckbp562215026650
10 Opranndeckue BEIecTBa KISTKH — 3.0 https://mMonypoku.pd/?ysc&ys
YTIIEBOIBI clid=mtkckbp562215026650
1 Oprannydeckue BemecTBa KIeTKH — 75.09 https://mMounypoxu.pd/?ysc&ys
JIUATINATBI clid=mtkckbp562215026650
Hyxkneunossie kucnorsl. JJHK u PHK.
2 JlabopaTtopHnast pabota «lccnenoBanue 0.5 29.09 https://mMounypoxu.pd/?ysc&ys
HYKJIEMHOBBIX KUCJIOT, BbIIEJICHHBIX U3 clid=mtkckbp562215026650
KJIETOK Pa3JINYHBIX OPraHU3MOBY
13 Crpoenue u pynkuuu ATO. [Ipyrue 30.09 https://monypoku.pd/?ysc&ys
nykieosunrpudocedarsr (HTD) clid=mtkckbp562215026650
CexBennpoBanue [JHK. Meroas!
14 FCHOMI/IKII/)I TpaHCKJiI/IHTOMI/IKI/IH 02.10 ht.tps://MOHVDOKH'Dd)/?VSC&VS
’ ’ clid=mtkckbp562215026650
MIPOTEOMUKHU
: ?
15 MeTo bl CTPYKTYPHOM GHOIOrHu 06.10 f:liltgir/ri iii‘é‘;?gg;f;/ozzzicgs
16 Tuner knerok. [IpokapuoTudeckas 07.10 https://mMonypoku.pd/?ysc&ys
KJIeTKa clid=mtkckbp562215026650
TPOCHHUE DYKAPHUOTUYECKOUN KIIETKH.
17 ;:IszTqum(}; §a60Ta «3yuyenue 0.5 09.10 Bupe: roiypoRLpg sy
. . clid=mtkckbp562215026650
CBOMCTB KJIETOYHON MeMOpaHbI»
18 IToBEpXHOCTHBIN anmapar KICTKU 13.10 Bups: sonpoRip Yysed s
clid=mtkckbp562215026650
OngHoMeMOpaHHbIE OPraHOU b
19 KIIETKH. leleTI/I‘{eCKI:H pabota 0.5 14.10 Bupss sonpoRip Yysedy

clid=mtkckbp562215026650




PACTUTCIIBHBIX KIICTKAX»

HOHyaBTOHOMHBIe OpraHOHUAbI KJICTKHU:
MUTOXOHAPUH, MJITACTU/IBI.

https://Monypoxn.pd/?ysc&ys

20 JlaboparopHas padota «lccrnenoanne 0.5 16.10 clidemikekbp5622 15026650
TUTa3MOJIHM3a U ICTUIa3MOJIN3a B
PaCTHTEIBHBIX KICTKaX)

https://monypoku.pd/?ysc&ys
21 HemeMmOpaHHble OpraHou/ bl KJIETKU 20.10 clidemitkekbp562215026650
https://monypoku.pd/?ysc&ys
22| Crpoemne i gymiih 51pa 21.10 clid=mtkckbp562215026650
CpaBHUTEIIbHAS XapaKTEPUCTHKA

3 KJIETOK 3yKapuoT. JlabopaTtopHast 0.5 73.10 https://mMounypoxu.pd/?ysc&ys
pabota «/3ydeHue CTpOCHHUsI KIETOK clid=mtkckbp562215026650
Pa3IUYHbBIX OPraHU3MOBY
AcCUMWIALNS U TUCCUMUIISIIUS —

JIB€ CTOPOHBI MeTabonu3Ma. Turbl

24 obmena BerecTB. JlaboparopHas 06.11 https://mounypoku.pd/?ysc&ys
pabota «/3ydeHue KaTaTuTHICCKON clid=mtkckbp562215026650
AKTUBHOCTH ()epPMEHTOB (HA IMpUMepe
aMuUJIa3bl WM KaTanasbl)»

DepMEeHTaTUBHBIN XapakTep peakiuii
KJIETOYHOTO METa00Iu3MA.

)5 JlaboparopHas pabota «/3yuenue 0.5 1011 https://Monypoku.pd/?ysc&ys
(hepMEeHTAaTUBHOTO PaCIICIICHUS clid=mtkckbp562215026650
MEePOKCH/Ia BOJIOPOJA B PACTUTEIBHBIX
Y KUBOTHBIX KJIETKaX»

26 benku-akTuBaTtopsl 1 OENIKH- 111 https://mMonypoku.pd/?ysc&ys

UHTUOUTOPBI

clid=mtkckbp562215026650




https://Monypoxn.pd/?ysc&ys

27 ABTOTpO(DHBIN THII 0OMEHA BEIIECTB 13.11 clidemitkekbp362215026650
https://monypoku.pd/?ysc&ys
28 | @orocuires b1 clid=mtkckbp562215026650
Xemocwunres. Jlaboparopnas pabota
29 «CpaBHeHUE HpoueI():COBPQ)OTopanTesa 0.5 18.11 hetps: ronyporILpg yscdyy
clid=mtkckbp562215026650
1 XeMOCHHTE32a»
AnHaspoOHbIE Opranu3Mbl. Busl
30 opoxenus. Jlabopatopuas pabora 20.11 https://mMounypoxu.pd/?ysc&ys
«CpaBHEHHE MPOIIECCOB OPOKECHUSI U clid=mtkckbp562215026650
TIBIXQHHST
AspoOHBIE OpraHU3MbI. DTaIlbl
SHEPTETUUECKOTO OOMeHa. DHEPrus
31 MeMp6paHHoro rpaJieHTa l'IpOT(l?HOB. 24.11 ht.tps://MOHVDOKH'Dd)/?VSC&VS
. clid=mtkckbp562215026650
Cunrte3 AT®: PaGoTa mpoTOHHOU
AT®-cuHTa3bl
O00011eHNE U CUCTEMATU3 AL
3gaHui 110 Teme "OOMeH BelecTB U
0 MpeBpaIeHue YHEPTUHU B KiIeTke" / 25.11 https://mMonypoku.pd/?ysc&ys
KonTtponpHas padora o teme "O6mMeH clid=mtkckbp562215026650
BEIIECTB U MPEBpallleHNue SHEPTUH B
KieTke"
33 Peakiiu MaTpudHOro CMHTE3a 27.11 https://momyporit.pd/?yscdys
clid=mtkckbp562215026650
34 TpaHckpunuus — MaTpU4YHBINA CUHTE3 01.12 https://Monypoku.pd/?ysc&ys
PHK clid=mtkckbp562215026650
35 Tpancnsauus u e€ sransl 02.12 Bupe: dtoiyporLpg sy

clid=mtkckbp562215026650




KonupoBanue amunokuciot. Poiib

https://Monypoxn.pd/?ysc&ys

04.12
36 pubocom B OuocunTe3e Oenka clid=mtkckbp562215026650
37 Opranu3anys TeHOMa y IPOKapUOT U 08.12 https://monypoku.pd/?ysc&ys
9yKapuoT ' clid=mtkckbp562215026650
18 MonexymsipHbIe MEXaHH3MBI 09.12 https://monypoku.pd/?ysc&ys
9KCIIPECCHUU T'€HOB Y 3YKapUOT ' clid=mtkckbp562215026650
Bupycbl — HekneTouHble GOpMBI
39 YKU3HU U 00JIMraTHBIE apa3HThI. 0.5 112 https://monypoku.pd/?ysc&ys
I[Mpaktuyeckas pabota «Co3nanue ' ' clid=mtkckbp562215026650
MOJIEITH BUPYCa»
40 BupycHble 3a0601eBaHus YeIOBEKa, 15.12 https://monypoku.pd/?ysc&ys
’KUBOTHBIX, PACTEHUI ' clid=mtkckbp562215026650
A1 HanoTexHosoruu B 6M0I0ruu 1 16.12 https://monypoku.pd/?ysc&ys
MEIUIIUHE ’ clid=mtkckbp562215026650
https://mMounypoku.pd/?ysc&ys
7 18.12
I clid=mtkckbp562215026650
https://mMounypoku.pd/?ysc&ys
i 22.12
4| Marpmmsiii cirres JIHK clid=mtkckbp562215026650
(VISYHCHIE XPOMOCOM I ' ' clid=mtkckbp562215026650
MUKpOIIpenapaTax»
https://monypoku.pd/?ysc&ys
— 25.12
45 | Heneitie KIeTi — MHTO3 clid=mtkckbp562215026650
Tumer knerok. Kapuokunes u
IUTOKUHE3. Perymsius ;ku3HeHHOTO
https:// pP/?ysc&
46 uKiIa kiuetok. JlaboparopHas padora 0.5 29.12 P vonzpoRIEpg Yy

«Ha6J’IIO,[[eHI/IC MHUTO3a B KJICTKax
KOHYHMKa KOPCIIKa JIyYKa (Ha T'OTOBBIX

clid=mtkckbp562215026650




MUKpOIpernaparax)»

O000111eHIE U CUCTEMATHU3AIIUS
3gaHui 110 temaMm "HaciaencrBenHas
nH(OPMALIHS U peaTu3alus ec B

https://Monypoxn.pd/?ysc&ys

4 12
7 xnerke", "JKu3HeHHbIH MUK KIeTKI'" / 30 clid=mtkckbp562215026650
KonTtposnsHas paboTa o teme
"Peakuuu MaTpuyHOro cuHTe3a"
https://monypoku.pd/?ysc&ys
4 12.01
8 | OprausM kak equnoe uenoe 0 clid=mtkckbp562215026650
49 Txanu pacrenuii. JJaboparopnas 0.5 13.01 https://monypoku.pd/?ysc&ys
pabota «3yueHne TKaHeN pacTeHui» ' ' clid=mtkckbp562215026650
T )
50 JII;ZI;H::BOZHH;SP; qae n(;?zeme e 0.5 15.01 RUpszstonypoRIL P Zyscdeys
TOpHAS T HHA . .
PaTOPHaZ pabota syt clid=mtkekbp562215026650
TKaHEH KUBOTHBIX»
51 JCI)apgiH:LoCHZTeMaBé: I;ra}yllc;& eHHe 0.5 19.01 Blps: onypoRn.p Tysedys
PATOPHAA paboTa «VISyHeHH ' ' clid=mtkckbp562215026650
OPraHOB I[BETKOBOTO PACTECHUS
https://mMouypoku.pd/?ysc&ys
52 Onopa Tena opraHu3MoB 20.01 clidemitkekbp562215026650
https://mMouypoku.pd/?ysc&ys
53 22.01
JlBuiKeHue Opran3mon clid=mtkckbp562215026650
https://mMounypoku.pd/?ysc&ys
54 II 26.01
HTAIHE OpraismMon clid=mtkckbp562215026650
55 [IuTanue MO3BOHOYHEBIX KUBOTHBIX. 2701 https://mMounypoku.pd/?ysc&ys
[InmeBapurenbHas cucTemMa 4eloBeKa ) clid=mtkckbp562215026650
https://Mounypoku.pd/?ysc&ys
29.01
56 | Jlpixanne opranusmon 20 clid=mtkckbp562215026650
57 JIpIXxaHKe TTO03BOHOYHBIX JKMBOTHBIX U 02.02 https://mouypoku.pd/?ysc&ys




JeJI0BEKa clid=mtkckbp562215026650
58 TpaHCHOPT BELIECTB Y OPTaHU3MOB 03.02 https://mouypoKu.pg/2yscdeys
PAHCIIOPT BEMICCTE ¥ Op ' clid=mtkckbp562215026650
59 KpoBeHnocHas crcrema mo3BOHOYHBIX 05.02 https://monypoku.pd/?ysc&ys
SKUBOTHBIX M YEJIOBEKA ’ clid=mtkckbp562215026650
https://monypoku.pd/?ysc&ys
B .02
60 PUICIICHAC ¥ OPrafisMon 09.0 clid=mtkckbp562215026650
https://monypoku.pd/?ysc&ys
1 10.02
6 3aiuTa y OpraHHsMos 0.0 clid=mtkckbp562215026650
https://Mmonypoku.pd/?ysc&ys
62 NMmyHHas cucrema yenoBeka 12.02 clid=mtkckbp562215026650
63 PaznpaxxumocTs 1 perynsauus y 16.02 https://monypoku.pd/?ysc&ys
OpraHu3MOB ' clid=mtkckbp562215026650
64 ZIiIM oolf a;;ll{{:: fzzzgiiyzHP;OTme u 17.02 heps://moryporn.pdyTyscdeys
HOKP ' clid=mtkckbp562215026650
YeJI0BEKa
https:// .pb/?ysc&
65 @opMbI pa3MHOKEHUSI OPraHU3MOB 19.02 cligimi(::i\ll)?agzg ; f; 0;22 5 (;, >
https://mMouypoku.pd/?ysc&ys
66 I1 24.02
O/IOBOE PASMHOANCHHE clid=mtkckbp562215026650
https://Mouypoku.pd/?ysc&ys
67 Meii 26.02
eHos clid=mtkckbp562215026650
I'amerorenes. OOpa3oBaHue U
68 | Mabopatopnas pabora inyeme 05 0203 | hupsionypoipg/yscdys
paTOpHai p i ‘ ' clid=mtkckbp562215026650
CTPOCHHUS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOIIpErapaTax»
69 WNHnuBuayanbHOE pa3BUTHE 03.03 https://mMonypoku.pd/?ysc&ys




OpraHu3MOB — OHTOI'CHE3

clid=mtkckbp562215026650

70

3akiazKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIUCTKOB

05.03

https://mMonypoxn.pd/?ysc&ys
clid=mtkckbp562215026650

71

Poctru Pa3BHUTUC )KMBOTHBIX.
JlaboparopHas paboTa «BeIsBiICHHE
MIPHU3HAKOB CXOJICTBA 3aPOIbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

09.03

https://mMonypoxn.pd/?ysc&ys
clid=mtkckbp562215026650

72

PasMHOkeHUE U pa3BUTHE pPaCTEHUM.
JlabopaTtopHnast pabora «CtpoeHue
OpraHoOB Pa3MHOKEHUS BBICIIUX
pacTeHuin»

0.5

10.03

https://monypoku.pd/?ysc&ys
clid=mtkckbp562215026650

73

O60011eH1Ee U crcTeMaTH3alus
3HaHui 1o Teme "CTtpoeHue u

¢dbyakun oprann3MoB" / KonTpoiasHas

pabora o Teme "CtpoeHue u
byHKIIMA OpaHU3MOB"

12.03

https://mMonypoku.pd/?ysc&ys
clid=mtkckbp562215026650

74

HcTopust CTaHOBJICHUS M Pa3BUTHS
TCHETUKHU KakK Hayku. OCHOBHBIC
MOHATHUSL K CHMBOJIBI TCHETHKH.
JlabGopaTtopHnas paborta «JIpo3odua
KaK 00BEKT T€HETHYECKIX
WCCIIEIOBAHUID

0.5

16.03

https://mMouypoku.pd/?ysc&ys
clid=mtkckbp562215026650

75

3aKOHOMEPHOCTH HACIIEAOBaHHUS
IpU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [Ipakrudeckas pabora
"N3y4ueHue pe3yapTaToB
MOHOTHOPHUHOTO CKpPEIUBAHUS Y
apo3o¢uis"

0.5

17.03

https://Mounypoku.pd/?ysc&ys
clid=mtkckbp562215026650

76

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI

19.03

https://Mouypoku.pd/?ysc&ys




MOHOFI/IGPI/IZ[HOI‘O CKpCIIUBaHHUA

clid=mtkckbp562215026650

Ananusupyrouiee CKpeluBaHue.

https://mMonypoxn.pd/?ysc&ys

7 Henonnoe nomuHupoBaHue 23.03 clid=mtkckbp562215026650
JluruOpuiHoe CKpeIIBaHue.

73 [TpakTaeckas pabora «3ydcHne 0.5 24.03 https://mMonypoku.pd/?ysc&ys
Pe3yIbTAaTOB JUTUOPUITHOTO clid=mtkckbp562215026650
CKpENIUBAHUS Y APO30 (PHITBI»

79 [uTonornyeckme 0CHOBBI 26.03 https://monypoku.pd/?ysc&ys
JTUTUOPUIHOTO CKPELIUBAHUS clid=mtkckbp562215026650

20 CueruieHHO€E HAaCJIEI0BAHNE 06.04 https://monypokun.pd/?ysc&ys
MIPU3HAKOB clid=mtkckbp562215026650

81 XpOMOCOMHAsI TEOPHS 07.04 https://mMounypoxu.pd/?ysc&ys
HaCJIEACTBEHHOCTHU clid=mtkckbp562215026650

https://mounypoku.pd/?ysc&ys

82 | Denernxa noma 09.04 clid=mtkckbp562215026650

83 T'eHoTHD KaK IE€JIOCTHAS cUCTEMA 13.04 ht,tps://MOHVDOKH'Dd)/?VSC&VS

clid=mtkckbp562215026650

84 ['eneT4eCcKnii KOHTPOJIb PA3BUTHS 14.04 https://mMonypoku.pd/?ysc&ys
pacTeHUM, )KUBOTHBIX U YEJIOBEKA clid=mtkckbp562215026650

25 N3meHnunBoCTh IpU3HAKOB. Buapl 16.04 https://mMouypoku.pd/?ysc&ys
HW3MEHYHUBOCTHU clid=mtkckbp562215026650

86 MoaudukanroHHas 3MEHUYUBOCTh 20.04 Eifgirgiti‘ézgfgg;ﬂ/ggzzicgs
BapuanvnoHHbBIN s ¥ BapHaIlMOHHAS
kpuBag. JlabopaTopHas pabota

87 «%ccnen%mie 3a1:1)<0H0113[epH00TeI71 0.5 21.04 hitps.//MonypokH.p/ Tyscdrys

MO,[[H(pHK&HHOHHOfI U3MCHYMBOCTH.
HOCTpOGHI/IC BapualflMOHHOTO psijia U

clid=mtkckbp562215026650




BAPUALIMOHHON KPUBON»

TI'enoTunmyeckas N3MEHUYHNBOCTb.

https://mMonypoxn.pd/?ysc&ys

88 KomOuHaTiBHAasE H3MEHYHUBOCTD 23.04 clid=mtkckbp562215026650
MyranuoHHasi HK3MEHYUBOCTb.

29 [IpakTudeckas paborta «Myrtanuu y 0.5 27,04 https://mMonypoku.pd/?ysc&ys
p0o30¢HiIsl (Ha TOTOBBIX clid=mtkckbp562215026650
MUKpOIpernaparax)»

90 iiﬁiﬁi?ﬁ%ﬁiﬁiﬁiﬁ? e 28.04 DU AODYPORILPG Yoy

clid=mtkckbp562215026650
SIUTECHOMUKA
O06o0meHe U CHCTEMAaTH3aITHsI TI0
teme "['eHeTnka - Hayka o
91 HACJIEICTBEHHOCTH I/IyljsMquI/IBOCTH 0.5 30.04 hups://momnyporn.pdy T yscdeys
clid=mtkckbp562215026650
opranu3moB" / KoHtposibHas padota
no teme "['enernka"
I'enetuka yenoseka. [IpakTuyeckas
92 pabora "CocraBieHue EI aHaJN3 04.05 Blps: onypoRn. p ysedys
o clid=mtkckbp562215026650
POAOCTIOBHOM
. https://mMouypoku.pd/?ysc&ys

93 MeTtoapI MEIUITMHCKON I'€HETHKHU 05.05 clidemitkekbp562215026650
3HauyeHHE MEIUIIMHCKOM M'eHETHUKH B

94 Hpe,ZLOTBpaHl:HI/IIlI/I U JICYCHHUU 0.5 07.05 https://momyporit.pd/?yscdys

. clid=mtkckbp562215026650
FeHEeTHYECKUX 3a00JIeBaHUI YeI0BeKa
OCHOBHBIE TIOHATHS CEJICKITUH.

95 JlaGopatopHas pabota "M3yuenue 0.5 11.05 https://Monypoku.pd/?ysc&ys
COPTOB KYJIBTYPHBIX PACTCHUH U clid=mtkckbp562215026650
MOPOJI JOMAIITHUX )KUBOTHBIX"

96 MeTo1bl CeNeKIMOHHON pabOoTHI. 12.05 https://mMonypoku.pd/?ysc&ys




Jlaboparopnas pabota "M3ydenue
METO/IOB CEJIEKIIUU pacTeHui"

clid=mtkckbp562215026650

JIOCTHKEHMS CEJIEKIUU PACTEHUM U

https://Monypoxn.pd/?ysc&ys

97 ')'KI/IBOTHI)IX. HpaKTHque”CKaa pabota 1 14.05 clidemikekbp5622 15026650
[IpuBuBKa pacTeHui
08 Coxparienue, Hsyzeleme Hec 1 0.5 18.05 https://mMonypoku.pd/?ysc&ys
HETHYCCKUX . .
MCTIOTLSOBANHE T clid=mtkckbp562215026650
pecypcoB
0 buorexnonorus r;(211( HayKa 1 OTPZCHB 1 1005 httDs://MORYDOKH.DD/2YSC s
npon3BojicTBa. [IpakTrueckas pabora . clidemtkekbp562215026650
"N3yuyeHre 00beKTOB OMOTEXHOJIOTUH"
100 OcHOBHBIE HAITPABJICHUS 1 21.05 https://mMounypoxu.pd/?ysc&ys
CHHTETHYCCKHI OMOJIOTHN ' clid=mtkckbp562215026650
https://monypoku.pd/?ysc&ys
101 XpOMOCOMHas ¥ T€HHAas MHXEHEPHUS 1 25.05 clid=mtkckbp562215026650
https://monypoku.pd/?ysc&ys
26.05
102 Menuuuackre OMOTEXHOJIOT N 1 clid=mtkckbp562215026650
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHO NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

ChopmMupoBaHHOCT 3HAHUW O MECTE W POJHM OWOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dbopmMHupoBaHUM COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B IO3HAHUH 3aKOHOB MPUPOJIBI U
pelIeHU KU3HEHHO BAXKHBIX COIUATBHO-ITHUYECKUX, SKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIeM YeJIOBEYECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
palMoHAIBHOTO TPUPOAOIIOIH30BAHUS, B POPMUPOBAHUU IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIA/Ie POCCUMCKUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnanenune cucremMol 3HaHMI 00 OCHOBHBIX METOJAaX HAyYHOTO
MTO3HAHUS, WCIOJB3YEMBIX B OHMOJIOTHYECKUX HCCIICOBAHHSIX JKHUBBIX
00OBEKTOB W DJKOCHCTeM (OMHCaHWEe, HW3MEPEHHE, TMPOBEICHUE
HaONIOZCHUIT); CITOCOOAMU BBISBIICHUS W OIICHKHA aHTPOIOTCHHBIX
U3MEHEHUI B MPUPO/IE.

YMeHue BbIIBUTaTh TMIOTE3bI, MPOBEPSITh MX SKCIEPUMEHTATbHBIMU
cpeacTBamu, QOpMynIHpys Leldb HCCIEJAOBaHUS, AaHaJIU3UPOBATH
MOJIy4YEHHbIE PE3yIbTaThl U JA€TIaTh BHIBOIBI.

BoisiBneHue 3aBUCUMOCTH MEXIY HUCCIEAyeMbIMU BeJIHMYMHAMU,
00BsICHEHUE TIOJYYCHHBIX PE3yIbTaTOB U (OPMYIUPOBAHNE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUHBIX HOHHTHﬁ, Teopnﬁ 1 3aKOHOB

YMeHHne BialeTh CHCTEMOW OHOJIOTMYECKHMX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIMe OWOJIOTMYECKUE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OPraH, OPraHu3M, BHUJ, TOMYJSIMS, SKOCHCTEMA,
OuorieHo3, O6uocdepa; MeTaboOIM3M, TOMEOCTa3, KIETOYHBI WMMYHHUTET,
OuvocuHTe3 Oe€nka, OWOIOIMMEPBI, JUCKPETHOCTh, CaMOPETYJISLKS,
CaMOBOCIIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHYNBOCTB,
SHEPro3aBUCUMOCTB, POCT U Pa3BUTHE);

Ouonoruueckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHTera II.
Opnux, .M. MeuyHnkoBa, XpoMOCOMHasi T€OpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsieBoro cxojacrsa K. bapa, sBosonnonHas

TCOpHUA 4. I[apBI/IHa, CHUHTCTHYCCKAA TCOpUSA ISBOJIIOLIUH, TCOPUI




antponoreHeza Y. Jlapsuna; Teopus Ouoreonenoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOT0OOpasus M MPOMCXOMKIACHUS
KyIbTypHbIX pacreHud, yueHue A.H. CesepuoBa o0 nyrsix u
HaIpaBJeHUsX 3BoioIuH, yaenue B.W. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPa3Us IMOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus mpusHakoB I'. Mennens;
CLETUIEHHOTO HACJENI0BaHUs IMPU3HAKOB U HApPYyLUIEHUS CIEIJICHUs
resoB T. Moprana; roMOJOrM4ecKHX psIOB B HAaCIEACTBEHHOMU
n3MeHunBoct H.M. BaBwiioBa; reHermueckoro pasHoBecHus JIx.
Xapnu u B. Baiinbepra; 3aponsimeBoro cxojactsa K. boapa;
ouorenernueckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIUIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBuwia (MmuHuMyMa lO. JIubuxa, sK0IOrMuecKkoil MUpaMuIbl YHUCET,
OMOMacchl U SHEPTHH);

runote3sl (koanepBarHoit AWM. Omapuna, mepBuuHOro OyipoHa J[k.

Xonneitaa, mukpochep C. Dokca, pudozuma T. Uek)

Ymenune peiiaTb IOUWCKOBBIC Ouojoruyeckue 3aaa4u; BbIABIATH
IPUYNHHO-CJICACTBCHHBIC CBs3U MCKIY HCCIICAYyEMBIMU
OHOJIOTMYECKUMU 06’BeKTaMI/I, mpouoeccaMm W ABJIICHUAMU, OCIIATH
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH ITIOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATh TI'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA JI9 PAa3HBIX THIIOB
HacJICJOBaHUA IIPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DOHEPI'UH B SKOCUCTEMAX (HCHI/I IIUTaHWs, ITUIICBHIC CCTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M  MEXIYy CTPOCHHEM U
(YHKIUSMU: OpPraHOMIOB, KJICTOK pa3HBIX TKaHEH, OpraHamMu W
CHCTEMaMH OpPraHOB y pACTCHUH, JKUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIECTB; ATAllaMU KJIETOYHOTO IUKJIA M KHU3HEHHBIX
IIUKJIOB OPTaHU3MOB; dTallaMi AIMOPHOHAILHOTO Pa3BUTHS; TEHOTUIIOM
u  (denorurnoM, QeHoTunmoM U ¢pakTopamMH CpeIbl OOMTaHUS;
nporeccaMy  ABOJIIOIMK, JBIDKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMIIOHCHTaMHU PA3JIMYHBIX 3KOCUCTEM U TPUCHOCOOJIICHUSMHU K HUM

OpraHnu3MOB

YMeHue BbIIENATh CYIECTBEHHbIEC TPU3HAKU:

CTPOEHHMS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPUOT; OJTHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUJOB, OMOTEOIICHO30B, PKOCHCTEM U
ouochepsl; CTPOCHHMS OPraHoB W CHUCTEM OPraHOB pacTeHHI,
YKUBOTHBIX, YEJIOBEKA; MPOLECCOB JKU3HEACATEIbHOCTH, MPOTEKAIOIINUX

B OpraHu3smax paCTCHI/Iﬁ, JKHBOTHBIX H 4YCJIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB  (MeTabonusMm), HHpoOpMamMM U
MpeBpaIleHus] YHEPTrUH, OpOKEHHUs, aBTOTPOPHOTO U TeTepOTPOPHOTrO
TUINOB THUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeTroreHesa, AMOpHOTEHE3a, MOCTIMOPHOHAIBHOTO  Pa3BUTHS,
Pa3MHOXKEHHSI, HHUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
B3aWMOJICHCTBUSI TE€HOB, TIETEpPO3HCa; JEHUCTBUM HMCKYCCTBEHHOIO
oTOopa, CTAOWIM3HPYIOMIErO, JBIXKYIIETO W  Pa3pbIBAIOIICTO
€CTeCTBEHHOTO O0TOOpa; aJJIONATPUYECKOTO U CHMIATPUYECKOTO
BHUJI000pa30BaHus; BIUSHHS JBWKYIIUX CHJI BOJIOIUU HA TEHO(POH
MOTYJISIIUH; TIPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K cpefe OOHWTaHus,
YepeoBaHMs HAINPaBICHUH OSBOJIIOLWH; KPYrOBOpPOTa BEIIECTB U

IIOTOKA SHEPIur B SKOCHUCTEMAX

ChopMupoBaHHOCTh YMEHMSI BBIACHATh CYLUIECTBEHHBIE TPU3HAKU
BHPYCOB, KIETOK TIPOKAPHOT W DOYKAPHUOT, OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OHOTEOIICHO30B U IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BEIIECTB U MPEBPALICHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTHYECKOTO0 M JHEPreTHYECKOTO OOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJIOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
OOpBOBI 32 CyIIeCTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHus,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cpele OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOTIOTCHHBIX H3MEHEHUI B DKOCHCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M MPEBPAIICHUS SHEPTUHU B

ouocdepe

VYmenune HCIIOJIB30BATb COOTBCTCTBYIOIIIUE APT'YMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUKO W CHUMBOJIMKY JUJIA OO0Ka3aTC/IbCTBA
POoACTBa OPraHU3MOB PA3HBIX CUCTEMATHYCCKHUX TI'PYIIIL; B3aUMOCBA3U
OpPraHusMoB H CpCIbl O6I/IT3.HI/I$I; CAWHCTBA YCIOBCYCCKUX pPaC;
HCO6XOI[I/IMOCTI/I 3A0PpOBOIO 06pa3a JKU3HH, COXPAHCHUA pa3Hoo6pa3I/m
BUJOB MU DJDKOCHUCTEM KaK YCJIOBUs COCYHICCTBOBAHHA NTPHUPOABI U

YCJIIOBCUYCCTBA

YmMmenue KPpUTHYCECKHU OLICHUBATH I/IH(l)OpMaLII/IIO OHOJIOTHYECKOTO
COACPpKaHUA, UHTCPHPCTUPOBATH ITHYCCKUC ACIICKTbBI COBPEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTeXHOJ'IOrI/II/I;
paccMaTpruBaThb ri00abHBIE 9KOJOTUYCCKHUC HpO6HeMBI
COBPEMCHHOCTH, (l)OpMI/IpOBaTB IO OTHOIICHHWIO K HHUM CO6CTBeHHy10

ITO3HIIHUIO




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
1O BUOJIOT'UHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomorusa xak HayKa. JKuBnle cucTEMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHasi OHWOJOTHST — KOMIUICKCHAsT Hayka. bHOJOrHMYeckne HAyKd W
u3ydaemble UMHU TpoOsiembl. DyHIaMEHTaNIbHBIC, MPUKIAIHBIE U TOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadyeHne OWONOTUH B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [Ipodeccun, cBsizanHble ¢ OuoJsiorneil. 3HaYeHHEe OWOJIOTHH B
MPAKTUYECKOW JCSITEIIbHOCTA YeNOBEKAa: MEIUIIMHE, CEeJIbCKOM XO3SICTBE,

MIPOMBIIIJIEHHOCTH, OXPaHEe ITPUPO B

1.2

Kusble cuctembl Kak npeaMmer uzydeHus: Ouosiornu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XHMHUYECKOTO COCTaBa, MUCKPETHOCTh U IE€JIOCTHOCTH, CIOKHOCTh U
YIOPSI0YCHHOCTh CTPYKTYDBHI, OTKPBITOCT, caMOOpraHu3anus,
CaMOBOCITPOU3BEIEHUE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BHUTHE.

YpoBHM OpraHu3alyul >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBINA, TKAHEBbIN,
OPraHU3MEHHBIH, MOMYJISIIIUOHHO-BUI0BOM, 3KOCHUCTEMHBIHN
(6buoreonieHoTHUECKHiT), OnocdepHsbIid. [Iporiecchl, MPOUCXOIANINE B IKUBBIX
cucteMax. OCHOBHbIE TPHU3HAKH >KMBOTO. JKM3Hb Kak (opma CYIIECTBOBAHHS

MaTepuu

1.3

Metonsl Ouosormyeckoit Hayku. Habmionenwe, wusMepeHue, SKCIEPUMEHT,
cucremarusanus, MertaaHanus. [loHstue o 3aBUCHUMON U  HE3aBUCHUMOIL
nepemenHoil. [InanupoBanue sxcnepuMenta. [loctaHoBka U MpoBepka TUIIOTES.
HyneBas runore3a. Ilonsitue BBIOOpKM U €€ JOCTOBEpHOCTb. Pa3bpoc B
Ouonornueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH TMOJIYYEHHBIX PE3YJIbTaTOB.
[IpyunHBI HCKaXKEHUs PE3yNIbTAaTOB AIKCHepuMeHTa. [IoHSATHE CTaTUCTUYECKOTO

TCCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpyKTypHO-()yHKIMOHAJIbHAS €IMHMLA XKUBOTO. MCTOpHUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
HlIneiineH, P. BupxoB). OCHOBHBIE TIOJI0KEHUSI COBPEMEHHON KJIETOYHOW TEOPHH.
MeToap! MOJEKYIIPHON M KJIETOYHON OMOJIOTMH: MUKPOCKOTIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEUEHBIX aTOMOB, muddepeHnnanbHoe

I_ICHTpI/I(I)yrI/IpOBaHI/Ie, KYJIbTUBHUPOBAHHUC KIICTOK

2.2

XUMUYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U YIbTPaMHUKpPO3JIEMEHTHL. Bona u

eé POJIb KaK paCTBOPUTCIIA, pCarcHTa, y4aCTUC B CTPYKTYPUPOBAHUU KIICTKH,




TETUIOPEryasii. MuHepalbHbIE BEIIECTBAa KIETKH, MX OWOJIOTMYECKas pPOJb.
PoJib KaTHOHOB ¥ AHMOHOB B KJIETKE.

buonornyeckue momumepbl. benkun. AMHMHOKHCIOTHBIM  COCTaB  OENKOB.
CtpykTypsl OenkoBoil Mosiekynbl. [lepBuuHast cTpykTypa Oenka, MENTHAHAs
CBA3b. BTOpuuHasg, TpeTuyHas, 4YETBEpTUYHAsl CTPYKTYypbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccuukarus 6enkoB. buonorndeckue QyHKIM OSIKOB.
VYrneBoasl. MoHocaxapuipl, Jucaxapujbl, OJIMTOCAXapUAbl M IOJIHCAXAPUIbL.
OOwmuit mymaH cTpoeHuss U (U3NKO-XMMHMUYECKHME CBOWCTBA  YIJIE€BOJIOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlunuael. T'uapodunbHo-ruapodoOHbie cBoiicTBa. Kiaccudukauus Iunuaos.
Tpurmuuepuapl, ¢ochonunuasl, BockH, cTepouabl. buonormueckue QyHKIUU
munuaoB. OO0IMe cBOKWCTBa OMOJOTUYECKUX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJYIPOHULIAEMOCTb.

Hykneunosbie xucinotel. JIHK w PHK. CrpoeHne HYKIE€MHOBBIX KHCIIOT.
Hyxneotuast. [Mpunmun xkomrmementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnupanb. MectoHaxoxaenue u ouonorndeckue ¢pynkmuu JJHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne ™onekyiasl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonornueckune Gpynkiuu AT®D. BoccTaHOBICHHBIC IEPEHOCUYHKH, WX (QYHKITUU B
kinerke. CekBenupoBanue JHK.

CtpykTypHass OuoJOTHs: OHMOXUMHUYECKHE W OWOoHU3MYECKHEe WCCIIeTOBaHMS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEKYJT

2.3

Tunel  KiIeTok: JyKapuoTH4ecKas M  mpokapuotuyeckas. CTpPyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenne mpokapuoTHyecKod kieTkd. KietouHas cTeHka Oakrepuil M apxei.
Oco0OeHHOCTH CTpPOEHHUS TeTepoTpoPHON U aBTOTPOGHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIIEHO3AX.

Crpoenue u (GyHKIMOHUPOBAHUE SyKapUOTHYECKOW kieTku. [lmasmarmyeckas
MeMOpaHa (Tuazmanemma). CTpykTypa mazMaTudeckoid MeMmOpanbl. TpaHcnopT
BEIIECTB uepe3 IUIa3MaTUYeCKyld MeMmOpaHy: macCUBHBIM  (quddysus,
obneruénnas auddysus), akTUBHbIA (MEPBUYHBIA W BTOPUYHBIM AKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. Pabora HaTpuii-KanneBoro
Hacoca. DHJOIMTO3: MHHOIUTO3, (aronuto3. Dk3ouuTo3. KineTouyHas cTeHKa.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pACTeHH, rpuOOB.

Huronnasma. Ilutozomp. IuTockener. JIBwkeHue nuroruiasmbl. OpraHou il
kineTku. OmHoMeMOpaHHBIE OPraHOWIbl KIETKU: JHIOIUIa3MAaTUYECKas CeTh
(BIIC), anmapat ['onbmKkH, TU30COMBI, UX CTpOeHHE U (QYHKIUU. B3anmMocBs3b
OJIHOMEMOpAHHBIX OpPraHOUIOB KJIeTKH. CTpOEHHE TPaHyISIPHOTO PETUKYIyMa.

Cunre3 pactBopuMbix OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mamkuii




(arpanymsipHBINA) SHAOIUIA3MATHYECKUH peTHKyiayM. CekpeTopHas (QyHKUIUSA
annapara [onpmku. TpaHcnopT BewiecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOM/bI KJIETKU: MUTOXOHIPUHU, IITACTUIBL.

Crpoenrne u (QyHKIMM MUTOXOHIPUN W TulacTHA. llepBUYHBIE, BTOPUYHBIC U
CIIO)KHBIE  TUIACTHABl  (POTOCHHTE3UPYIOUIUX  JDYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranouzpl kiaerku CrpoeHue U (QYHKUUMM HeMeMOpaHHBIX
OpraHoMJIOB KJIEeTKH. Pubocombl. MukpodunameHTsl. MpllieyHblEe KIETKH.
MuxkpotpyOouku. Krerounslii nenrp. CrpoeHHe U JBWKEHHUE JKIYTHKOB U
pecaruek. MukpoTpy0oukH nuToIuiasmsl. LleHTpuoss.

SAnpo. ObGonouka smpa, XpOMaTHH, KapHOIUIa3Mma, SIAPBIIIKH, UX CTPOCHHE U
¢byHkuun. SnepHbiii 6enkoBblil MaTpukc. IIpocTpaHCTBEHHOE pacHOJIOKEHUE
XpoMocoM B uHTep(hazHoM sifpe. beiaku xpoMaTrnHa — TUCTOHBI.

Knerounbsie BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapuoT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)
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AcCUMMITALIAS U JUCCUMHJISIIIUSL — JBE CTOPOHBI MeTabosm3ma. Turbl oOMeHa
BEIIECTB: aBTOTPOGHBIM MU TEeTepoTpOo(dHBINH. YdyacTue KUCIOpoja B OOMEHHBIX
mporeccax. JHepreTuueckoe obOecrnedueHne KieTku: mnpepamenne ATD B
oO0MeHHBIX Tmporieccax. DepMEHTAaTHBHBIM XapaKTep peakiuil KJIETOYHOTO
Metabonu3Ma. DepMeHTBI, WX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBUSI.
KodepmenTsl. Otnrunst pepMEHTOB OT HEOPraHMUECKHX KaTalin3aTopoB. bemku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (epMEHTATHBHBIX
peakiuii OT pa3IMyHbIX (PaKTOPOB.

[lepBuuHbIi CUHTE3 OpraHMYECKHX BellecTB B KieTke. PotocuHTe3. Pomb
xJioporiactoB B mpoiecce ¢orocuHTe3a. CBeroBas u TeMHOBas (asbl.
[IponyktuBHOCTH (oTOCHHTE3a. BiusiHME pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
(doTocunTe3a. 3HaueHune (HOTOCUHTESA.

XeMmocunres. PazHooOpasue opraHn3MOB-XeMOCHUHTETUKOB: HUTPUPHUIHPYIOIINE
OakTepuu, >kene300aKTepuH, cepoOAKTepuu, BOJAOPOIHbIC OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

Ana’poOHble opraHusMbl. Buasl Oposkenus. IIpoaykTel OpoxeHUS U HX
UCTIOJIb30BAHUE YEJOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YaUTENU O0JIe3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl 3HepreTudeckoro obmMena. [loAroToBUTENHHBIN
stamn. [ UKoan3 — OECKUCIOPOTHOE PACIIEIIEHHUE TIIFOKO3bI.

buonoruueckoe OkuCIeHHE, WIM KIETOYHOE JbixaHue. Pojib MUTOXOHApPUN B
npoiieccax OMOJOTUYECKOTO OKHUCIICHUS. Huknuueckue peaKluu.

OxucnutensHoe (ochopunuposanue. [IpeumymiecTsa a’poOHOro myTH oOMeHa




BEIIECTB Nepes aHa3POOHBIM. DPHEKTHBHOCTH SHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu MarpuuHoro cuHtesa. lIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMIX
MaTpPUYHOTO CHHTEe3a. Peanu3arus HacneACTBeHHON nHpopmarun. [ eHeTnuecKkuit
KOoJ, ero cpoucrBa. Tpanckpumuusa — Marpuusblid cuHTe3 PHK. IIpnHnmmns:
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIJIEIbHOCTb, ACHMMETPUYHOCTb.
Tpancnsmus u e€ srambl. Yyactue tpancnoptHeix PHK B OGmocunTtese Oernka.
VYcnoBust OmocuHTe3a Oenka. KomupoBanwe amuHOKHCIOT. Pons pubocom B
OnocuHTe3e OenKa.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuus akTHUBHOCTH T'€HOB Y
npokapuoT. ['unore3a omepona (. XKaxob, XK. Mano). Perymsauust oOMeHHBIX
nporeccoB B kieTke. Kilerounslii romeocras.

Bupycbl — HeksetouHble (opMbl KM3HM M OOnMuratHele napasuthl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycusie 3a0oneBanus denoBeka, *)UBOTHBIX, pacteHuid. CIIN/, COVID-19,

COMaJIbHbIC U MCAUITNUHCKUEC HpO6J’I€MBI

2.6

Knerounwrit mwkn, ero mepuoabl u  perymsimus. Watepdaza wu  MuTOS3.
Oco0eHHOCTH TPOIIECCOB, MpOTEKaMUX B MHTepdaze. [loaroTroBka KIETKH K
nenennto.  [IpecuHTeTnyeckuii  (MMOCTMUTOTHUYECKHI), CHHTETHYCCKUH U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKH ) TIEpUO Bl UHTEP(A3HI.

Marpuunbiii cunte3 JHK — permkanus. Ilpunumnsr permukanuun  JIHK:
KOMILJIEMEHTApHOCTh, IMOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPaLIEIbHOCTb.
Mexanusm perukanuu JJHK. Xpomocombr. Ctpoenune xpomocoM. Tenomepsl u
TeJaoMepa3a. XPOMOCOMHBIM HaOOp KIETKHM — KapuoTwi. J(UIjaowmHbli u
rariouaHbll  Habopbl XpoMocoM. ['omonorumunsie xpomocombl. IlonoBbie
XPOMOCOMBI.

Jlenenue xinetku — MuTo3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX MPOLIECCHI
Tunel mMuto3a. Kapuokunes u nurokunes. buonorumueckoe 3HaueHHe MHTO3a.
Perymsmus MmutoTryeckoro nukia kiaetku. [Iporpammupyemast kiierounas ruoenb
— arforTo3.

(DYHKI_[I/IOHEUIBHEUI I'CHOMHKA

OpFaHI/ISM Kak OMOJI0oruyecKkas cCUcTeMa

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKIJICTOYHBIE OPraHu3Mbl u
MHOTOTKAHEBBIE OPTAHU3MBI.

@opMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYash BETeTaTUBHOE) U
noyioBoe. Buasl  0ecronoro  pa3sMHOXKEHHs: IOYKOBAHHWE, CHOPYIISIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. [losnoBbie KieTkH, WK raMmetsl. Melos. Ctaauu Mmerosa.

[ToBenenue xpomocom B Meitoze. Kpoccunrosep. buonorudeckuii cmbicn mMeiiosa




U IIOJIOBOTIO Iporecca. Melo3 u ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiieBoe passutue. l'ameroreHe3 y XuBOTHBIX. lloyioBBIE JKeie3bl.
OOpazoBaHue W pa3BUTHE TMOJIOBBIX KieToK. CrepMaToreHe3 M OOTEHE3.
Crpoenue mnoJjoBbIX KiIeTOK. OIUIOJIOTBOpPEHHME U AMOPHUOHAIBLHOE pa3BUTHE
*KUBOTHBIX. CIOCOOBI OTIJIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WumuBuyansHOE pa3BUTHE OpraHu3MoB (oHroreHe3). Craauu 3MOpuoreHesa
KUBOTHBIX (Ha npumepe Jarymku). Jpoonenue. Tunbl npodaenus. OcobeHHoCTH
NpoOJIeHNsT MJIEKONUTAIOMIMX. 3apOJbIIIEBbIE JIMCTKU (TacTpyisuus). 3akiaaka
OpraHoB M TKAaHEW W3 3apOJBIIIEBbIX JHUCTKOB. B3anMHOE BIHMSHUE YacTed
pa3BHBAIOIIErocss 3apojpiimia (3MOpHOHATBHAS WHAYKIMSA). 3aKkiajgka I[JIaHa
CTPOEHHUSI >KMBOTHOTO KakK pe3yJbTaT HEpapXUUYeCKUX B3aMMOACHUCTBUM T'€HOB.
Brnusaue Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpyKaromen
Cpe.pl.

Pocrt u pa3zsurtue xuBoTHbIX. [locTamMOpuonanbubiil nepuoa. [Ipsmoe u Henpsimoe
pasButue. PaszButne ¢ Meramopdo3om y OECIO3BOHOUYHBIX W TO3BOHOYHBIX
KUBOTHBIX. bHOJOrHYeckoe 3Haue€HUE NPSIMOTO U HENPSAMOTO Pa3BUTHS, HX
pacnpocTpaHeHue B mpupone. Tumbl pocta XKUBOTHBIX. DaKTOPHI peryiasiuuu
pocTta JKMBOTHBIX M 4yesoBeka. CTaauud TOCTIMOPHOHAIBHOTO pPa3BUTUS Y
KUBOTHBIX U 4enloBeka. [leprnoapl OHTOreHe3a yenoBeka.

Pasmuoxenne wu pasButHe pacteHuil. ['ametodur m cmopodur. Meito3 B
KU3HEHHOM I1MKie pacteHuil. OOpa3oBaHme cmop B TIpolecce Mekosa.
l'ametrorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BOHHOE OIJIOJOTBOPEHUE Y LIBETKOBBIX pacTeHuil. Ob6pazoBaHue u

Pa3sBUTUC CCMCHU. MexaHu3MBI perysmun OHTOICHE3a y paCTeHI/IfI H J)KUBOTHBIX

3.2

HCTOpI/IH CTaHOBJICHHUA MW  pPa3sBUTHA TCHCTHUKH KaK HayKH. OcHOBHBIC
reHeTHYECKHE IIOHATHS M CHUMBOJIBI. ['OoMOJIOTHMYHEIE XpOMOCOMBI, AJUICJIIbHBIC
T'CHBI, AaJIbTCPHATUBHBIC IIPU3HAKH, ,I[OMPIHaHTHI)II;'I u peHeCCI/IBHHﬁ IIpU3HAK,
roMo3urora, rerepo3urora, 4YdcCTad JIMHHA, I‘I/I6pI/I,Z[LI, I'CHOTHII, (bCHOTI/IH.
OCHOBHBIC MCTOJBbI I'CHCTHKU: FI/I6pI/II[OJ'IOFI/I‘leCKI/II71, HHTOHOFHHCCKHﬁ,

MOJICKYJISAPHO -IeHEeTHYECKHI
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Monorubpuanoe ckpemmuBanue. [lepBblii 3akoH MeHaens — 3aK0H eAMHO00pa3us
rubpusoB mepBoro mnokosieHus. I[IpaBuno nomMuHupoBaHus. Bropoit 3akoH
MeHngenss — 3akoH pacllelUieHHs Npu3HakoB. LluTtonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelIMBaHus. [ noTe3a YuCTOThI TaMeT.

AHanusupyrolee ckpemuBaHue. [IpoMexyTouHbIl XapakTep HaciaeA0BaHUs.
Pacuiennenue npu3HakoB NpU HETIOJTHOM IOMUHUPOBAHHH.

JurubpunHoe ckpemuBanue. TpeTwilt 3akoH MeHIenss — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUA IIPpU3HAKOB. I_[I/ITOJ'IOF NYCCKHEC OCHOBBI ,I[I/IFI/I6pI/I,Z[HOFO




CKpEILIMBaHMUS.
CueruieHHoe HacnenoBaHue npuszHakoB. PabGotet T. Moprana. CuerieHHOe
HACJIEIOBAaHUE TE€HOB, HAPYLICHHE CUEIUICHUS MEXAY TIeHaMH. XpOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXaHH3M OIPEACIICHHs IoJa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHbII M reTeporaMeTHbiil noJi. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpOMOCOM. HacnenoBaHue MNpHU3HAKOB, CIEIUVIEHHBIX C
IIOJIOM.

I'enotun kak wenmoctHas cucrema. llnedoTponusi — MHOKECTBEHHOE NIEUCTBUE
reda. MHOXeCTBEHHBIN auienn3M. BzamMoaeicTBHe HeaIeIbHBIX T'€HOB.

KommnnemenrapHocts. Onucras. [lomumepus
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BsaumoneiicTBre reHoTuna u cpesl mpu popmMupoBaHuu ¢peHotumna. izMeHunBoCTb
npru3HaKoB. KauecTBEeHHbIE M KOJIMYECTBEHHbIE MpPHU3HAKU. Buapl M3MEHUMBOCTH:
HEHACJIeICTBEHHAs U HACJIEICTBEHHASI.

MomudukanmonHas ~ M3MEeH4YMBOCTh.  Pomb  cpempl B (opMHpOBaHHU
Mo upHKaMOHHONM n3MeHunBocTH. Hopma peakiinu npusHaka. BapranuoHHbIi psij
n BapuanuoHHas kpuBas (B. HWoranmncen). CpoiictBa MOAM(HUKALMOHHON
U3MEHYUBOCTH.

I'enoTunmueckas n3MeHUNBOCTh. CBOMCTBA FCHOTUIIMYECKON M3MEHUMBOCTH. Buib
TEHOTHINYECKON N3MEHUYMBOCTU: KOMOMHATHUBHAS, MyTaIl[IOHHASL.

KoMOnnaTtuBHAsT HW3MEHUMBOCTL. Melo3 U TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POIb KOMOMHATUBHOW M3MEHUMBOCTU B CO3/1aHUU
TEHETUUYECKOr0 pa3HOOOpa3us B Ipeieiax 0JHOTrO BUJA.

MyrannoHHas U3MEHUYMBOCTb. Buibl MyTanuii: reHHbIe, XpOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M HHAYLMPOBAHHBIC MYyTallMU. SlIEpHBIE M LUTOIUIA3MAaTHUYECKUE
Mmyrauui. CoMaTu4ecKue U MojoBble MyTauyd. 1 IpuunHbl BOSHUKHOBEHUS MyTaLMH.
MyrareHbl M HUX BIMSAHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO
nporecca. 3aKOH TOMOJIOTHYECKHX PSAJIOB B HacyeAcTBeHHOM n3MenunBoctu (H.M.

BaBI/IJ'IOB). BHGHI[epHaH HU3MCHYNBOCTHh U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas M[porpaMMa MCCIEJOBAaHUS T'€HOMA
yenoBeka. MeToAbl  HU3y4eHUsT T[EHETUKM YeJOBEKa: T'€HEaIOrMYecKui,
OJIM3HELIOBLIHT, LATOTEHETUUECKUH, MOMYJIALIUOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE OIIpeEIICHUE T'€HOTHUIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOLIBIO
[1IP-anamu3a. HacnencrBennnsle  3a0ojeBaHMS  4YeloBeKa. [ eHHbIE U
XPOMOCOMHBIE 0o01e3HU YyeJI0oBeKa. bone3nu C HacJIeACTBEHHOM
MPEAPACIONIOKEHHOCThIO. 3HAUEHUE MEIUIIMHCKOW T'€HETUKU B MPEJAOTBPAILlEHUU

U JICYCHUH T'€HETHUECKHUX 3a001eBaHmi YenoBeKa. CTBOJIOBEIC KIETKH




3.6

JlomecTuKanus v ceieKIus. 3apoxkKIeHUE CeEeKIUU U jomecTukanuu. Yuenue H.U.
BaBuioBa 0 1meHTpax MPOUCXOXACHUS W MHOTO0Opa3wsi KYJbTYPHBIX PACTCHHIA.
Ponb cenexumu B co3qaHuM COPTOB pacCTeHUM M MOpoJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJOB B HACIEACTBEHHOM u3MeHumBoctu H.M.
Basuiiosa, ero 3HaueHue IS CENCKIIMOHHON pabOTHI.

Metoapl ceneKIMOHHOW paboThl. VICKYCCTBEHHBI OTOOpP: MAacCCOBBIM |
VH]IUBUyJIbHBII. Jrarmsl KOMOMHAIIMOHHON CCJICKIIMH. UcnreiTanue
IpOU3BOJUTENIEH MO MOTOMCTBY. OTOOp IO TE€HOTHUIy C IOMOUIBIO OLICHKHU
(eHoTHIa TOTOMCTBA U OTOOP 10 TEHOTHUITY ¢ roMolbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHOM pa0oThl. Pannannonselit u
XUMUYECKUA MyTareHe3 KaK WCTOYHUK MYTalluid y KYyJbTYPHBIX (opMm
opranu3moB. Mcmonp30BaHWE€ TEHOMHOTO  PENAKTHPOBAaHUS M METOJOB
pexomOuHanTHEIX JIHK 1715 momydeHust HiCXoiHOTO MaTepuana Juis CEeleKIUu.
[Tomydenne monmmionoB. BHyTpuBHmoBas ruOpuau3anus. bBam3KopoACTBEHHOE
CKpelmBaHue, Wi WHOpuauHT. HeposcTBeHHOE CKpelvBaHWe, WM ayTOpHIWHT.
I'ereposuc u ero mpuumubl. Mcnons3oBaHue retepos3uca B cenekiuu. OtnanéHHas
rubpumzanus. [Ipeomonenne Oecruionmsi MEXBHIOBBIX THOPHIOB. JlocTrkeHus

CEJICKIIMY PACTeHU U AKUBOTHBIX

3.7

OOBEeKTHI, UCIIONB3YEMbIE B OMOTEXHOJIOTUH, — KJICTOUYHbIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTaHMU3MbI, HMX  XapakTepucTUKa. TpaaulMOHHAas  OWOTEXHOJOTHS:
xjieboneuyeHue,  MOJIyueHHE  KUCIOMOJIOYHBIX  MPOJYKTOB,  BHHOZEIHE.
Muxkpobuonoruueckuii cuHTe3. OOBEKTHI MHKPOOHOJOTHYECKUX TEXHOJIOTHH.
[IpousBoacTBo  Oenka, AaMHUHOKHCIOT UM BHUTAaMHHOB.  VIcKyccTBeHHOE
OIJIOJIOTBOpEHUE. PEeKOHCTpYKIUS SHMIEKIEeTOK ¥ KJIOHMPOBAHWE >KHUBOTHBIX.
MeTo/ TpaHCIUTaHTAIMU SJEp KIETOK.

XpoMocoMHass M TeHHas WHXeHepus. VICKycCTBEHHBIM CHHTE3 TeHa U
KoHCcTpyupoBanue pexkomOuMHaHTHBIX JIHK. JlocTwkeHuss W TMEpPCHEKTHBBI
XpOMOCOMHOM W TEHHOW WHXEHepuH. MenunuHckue OUOTEXHOJOTHH.

Hcnonbn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/Ie OpPraHn4cCKoro Mmmupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHnu3smMoB. COBpCMeHHaH CHUCTCMaA
OpraHnu4eCcKkoro Mwupa. HpI/IHI_II/IHBI I(J'IaCCI/I(l)I/IKaI_II/II/I OpraHnu3MOB. OcHOBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHHU3MOB.

OcoOeHHOCTH CTPOCHUA N KUSHCACATCIBHOCTU OJHOKJICTOYHLIX OPTaHHU3MOB.
BaKTepI/II/I, apxeu, OOAHOKIICTOYHBIC I‘pI/I6BI, OJIHOKJICTOYHBIC BOAOPOCIH, NPYIUC
ITPOTHUCTHI. Kononunaneabie OpraHU3MBlI. I[BI/I)KCHI/IC OJHOKJICTOYHBIX OPIraHU3MOB:
aMéGOI/I,Z[HOG, KTYTUKOBOEC, pCCHUYHOC. 3aII_II/ITa Y OAHOKJICTOYHBIX OPraHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OJHOKJICTOYHBIX OPraHu3MOB. Takcucel




4.2

MHoOrokieTouHble pacTeHus. B3anMoCBsA3b YacTeld MHOTOKIIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranusMa. OpraHusm
Kak enumHoe wenoe. Tkanum pacteHuid. TuIbl  pacTUTENBHBIX  TKAHEM:
oOpa3zoBaTesibHasi, TOKPOBHAsl, MPOBOJAIIAS, OCHOBHAs, MEXaHHUYECKas.

OcobenHocTr cTpoeHUs, PYHKINN U PACIIOIOKECHUS TKAHEH B OpraHax pacTCHHM

4.3

BereratuBHble U reHEpaTUBHBIE OPraHbl pacTeHUH. OYHKIIMU OPraHoOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornomenne BOABI, YIVIEKMCIOTO Tra3a W MUHEPAIbHBIX BEIIECTB
pactenusiMu. [[pixanue pactenuil. Aud@y3ust ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpancnoptHele cuctembl pacTeHuil. Boigenenwe y pacrenuid. 3ammra y
MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpenctBa mMacCUBHOM M XMMHMUYECKOH
3auThl. OUTOHIMIBL.

PasgpaxkumocTe M perynsauus y OpraHu3MOB. Pa3gpakMMoOCTb M peryisuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PoctoBrie BEIICCTBA U UX 3HAYCHUC

4.5

MHOroKJI€TOYHbIE  KMBOTHbIE. B3anMMOCBsA3b  YacT€d  MHOTOKIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm kak eauHoe nenoe. ['omeocras. TkaHM )KMBOTHBIX M YeJIOBEKA. THIIbI
JKUBOTHBIX TKaHEH: SIUTEIUalbHAs, COCIWHUTEIbHAs, MbIIICYHAsA, HEPBHAs.
OcobGenHocTn cTpoeHUs, (QYHKIIMA W PACHOJIOKEHUS TKaHEH B opraHax

JKHMBOTHBIX U YEJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB >KUBOTHBIX. DYHKIIUU OPraHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkeleTbl OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbIii U BHYTpeHHUU ckeneT. CTpOCHUE W THUIIbl COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. [lutanue >xuBOoTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JIpIxaHue xkuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
AEroYHoE JbIXaHue.

JIpIXaHu€e ITO3BOHOYHBIX >KMBOTHBIX. OJBOJIOLMOHHOE YCIOKHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX KUBOTHBIX. J[pIXaTelbHas cucTeMa 4eloBeKa. MexaHu3Mm
BEHTWISIIIMKM JIETKUX Yy MNTHUL W MIEKOMUTAIOMMX. TpaHCIOPT BEUIECTB Y
opranu3MoB. TpaHCHOPT BelIecTB Yy >KUBOTHBIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHOCHass ~ cucremMa  TO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KPOBOOOpAIIeHHs. DBOJIIOIMOHHBIC  YCIOKHEHHS] CTPOEHHUS  KPOBEHOCHOM
CUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BblneneHue y opranu3moB. Beigenenue y
*KUBOTHBIX. COKpaTuTeNbHble BakyosH. Opransl BeleneHus. CBsA3b MOJIOCTH Tea
C KPOBEHOCHOM M BBIIECIUTENBHOM cHCTEeMaMHu. BplieneHne y M03BOHOYHBIX
KUBOTHBIX. 3alIuTa y MHOTOKIETOYHBIX KHUBOTHBIX. [lokpoBBI U uHX

MIPpOU3BOJHBIC.




PaznpaxuMOCTh U peryisinus y OpraHu3MoB. Pa3ipaxuMocTh y OJTHOKJICTOYHBIX
opranu3MoB. Takcuchel. Pa3npaXUMOCTh W pEryisiuusi y MHOTOKIETOYHBIX
pactenuii. PocToBbie BENIECTBA U UX 3HAYEHUE.

HepBaas cucrema u peieKTopHas peryisiius y MHOTOKJIETOYHBIX YKHBOTHBIX.
HepBHras cuctema u e€ otaesnsl. DBOJTIOIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaboTka anroputmMoB u mporpamm it 3(PQPEeKTHBHON (PYHKIMOHAIBEHON
AQHHOTAllUM ~ TEHOMOB,  TPAHCKPUIITOMOB,  TPOTEOMOB,  METabOJIOMOB

MHKPOOPIraHU3MOB, PACTEHHM, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310pOBbE

5.1

Opranbl ¥ cucTeMbl OPraHoB yenoBeka. OTAebl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHbIX. Pednexc u pednexkropnas nayra. be3ycioBHble U yCIOBHbBIE
pednexcol. ['ymopanbHas perymsiiust ¥ SHAOKPHUHHAs CHCTEMa XUBOTHBIX U
yenoBeka. JKene3pl SJHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[efiCTBHE TOPMOHOB.
B3aumocBsa3p HEpBHON W SHIOKPUHHOM cucteM. [ 'umoTamamo-runoduzapHas

cucrema. Pediekc u pedrekropHas ayra. besycinoBHbie u yciioBHBIEC pedeKCh

5.2

3amuTta opranuzma oT Oosie3Heil. IMMmyHHas cuctema denmoBeka. KieTouHbIN u
TyMOpaJIbHBIA HMMMYHHUTET. BpoXaEHHBIN, NpuOOpeTéHHBIN crenuduaecKuit
UMMYyHUTET. Teopusi  KJIOHAJIbHO-CENEKTUBHOTO wmMMyHutera  (I1.Dpnmx,
®.M.bepuer, C.Toneraa). BocmnamuTenpHble OTBETHl OpraHu3MoB. Poib

BpPOKJIEHHOTO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1eBaHUil
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KpoBenocnast cuctema u e€ opranbl. Cepiie, KpOBEHOCHBIE COCYIBl U KpPOBb.

Kpyru xpoBoobpamienus. Paborta cepana u e€ perymsus

54

Jpixanue yenoneka. uddys3us razoB uepe3 moBepxXHOCTh KIETKU. [[pixaTenbHas
cuctema 4yenoBeka. JIpixaTenmpHas TMOBEPXHOCTb. Perymsmusi  IbIXaHus.

JlpixaTenbHbIe 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMaA 4YCJIOBCKA. OT,I[CJ'IBI IMUIICBAPUTCIILbHOI'O TpaKTa.
HI/IH_[eBapI/ITCJ'ILHLIe KCJIC3BI. BHYTpI/IHOJ'IOCTHOG n BHYTPHUKIICTOYHOC

IMUIICBApCHUC

5.6

[TokpoBel M wux mnpousBoaHbie. Opranbl BbigeneHus. [louku. CtpoeHue u
¢byHkronupoanue HegpoHa. OunbTpanus, cekperus U 00paTHOE BCACHIBAHUE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6p830B8.HI/IC MOYH Yy 4YCJIOBCKa

5.7

I[BI/I)KeHI/Ie YyeJIoBeKa: MblieuHas cucteMa. CKeIeTHBIE MBbIIIIBI U HUX pa60Ta.

CTpOGHI/Ie W TUIBI COEIMHEHUS KOCTEH

Teopmi ABOIIOLMHU. Pa3BuTHE KU3HU HA 3emite

6.1

3BOJ’IIOI_II/IOHHE[$I TCOpHUA 4. I[apBI/IHa. HpeI[HOCBI.HKI/I BO3HUKHOBCHUA

AapBUHH3MA. Kuznup n Hay4dHas ACATCIIbHOCTD 4. I[apBI/IHa.




JiBuxymue cuiibl 3Bojrounu BUjoB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
pa3sMHOXEHHsSI OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, OoOprba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIH U MCKYCCTBEHHBIN 0TOOD).

Odopmienue cuaTeTHuecko Teopun 3Boiroruu (CTD). HedttpanpHas Teopus
sBosonnd. COBpEMEHHAasi 3BOJIIOIIMOHHAST OUOJIOTHS. 3HAYCHHE 3BOJIIOIIMOHHON

Teopur B POPMUPOBAHUHN €CTECTBCHHO-HAYYHOU KAPTHHBI MUPA

6.2

[Honymsinust kak »yeMeHTapHas enuHuna 3BoyolUUd. COBpEMEHHBIE METObI
OIICHKM T'E€HETHYECKOTO pa3HooOpasusi M CTPYKTypbl nomyiasuuid. M3menenue
reHooHza MOMYJSIIMM Kak 3JEMEHTApHOE SBOJIOLUOHHOE SIBJICHHE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHble  (aKTOphl  (ABWKYIIME CHUJIBI) OBOJIONUUA. MyTalmOHHBIN
npouecc. KomOunaTtuBHas u3MeHUMBOCTb. [Jlpeilp reHoB — ciyvaiiHble
HEHAIPaBJICHHbIE M3MEHEHUS 4YacToT ajulened B momyiasuusax. Oddext
OCHOBATEJIS. Murpanum. N3omsusa MTOMYJISALIAN: reorpaduyeckas
(IpocTpaHcTBEeHHAs ), OHMoJIoTHYecKas (PernpoyKTHBHAS).

EctectBennsiii  oTOOop — HampaBisomuii  gaxtop aBosouud.  Dopmbl
€CTECTBEHHOT0  0TOOpa: JABIKYIIUH, CTAaOMIM3UPYIOLIUH, Pa3pbIBAIOLINI
(mu3pyntuBHBIN). [TooBo# 0TOOD.

[IpucniocobneHHOCT, ~ OpraHU3MOB  Kak  pe3yabTaT  MHKPOIBOJIIOLMH.
Bo3nukHOBeHHE  TpHCHOCOONICHW Yy  opraHu3mMoB.  Apomopdo3bl U
uauoagantanuu. [IpuMepsl npucrnocobnaeHui y opranu3mMoB. OTHOCHUTEIBLHOCTh
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm u cTpykrypa. BumooOpasoBaHme Kak —pe3yibTar
MUKpO3BOJtOIUU. M3omsuus — kitoueBoil ¢aktop BupooOpazoBanusa. [lytu u
CrocoObI BHI000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
cuMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (IMOJIMIUIOMIU3aIus,
rubpuanzanys). JJITenbHOCTh 3BOTIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl GpopmupoBaHuUs OMOIOTUYECKOTO pazHOOOpa3usl.

Ponp sBosonMOHHON OMOJIOTHH B pa3paboTKe HAyYHBIX METOJOB COXpaHEHUSs
O6uopa3zHooOpaszus. MUKpPOIBOIIONKS U KOABOJIOLHMS IMAPA3UTOB U HX XO3S5EB.
MexaHnu3mbl GOPMHUPOBAHUS YCTONYUBOCTH K aHTUOMOTHUKAM M CIIOCOOBI OOPHObI

Cc Hell

6.3

Metonpl n3ydeHHs MakpolBoJirouuu. [laneoHTosmornueckue MeTonpl M3y4EHHS
sBosroruu. [lepexoanbie popMbl U GUIOTEHETHYECKUE PSAIbl OPTAHU3MOB.
Bbuoreorpaduueckue meroap! nzydeHus sBositorun. CpaBHeHue (Gaopsl U payHbl
MaTEepUKOB M OCTPOBOB. buoreorpapudeckue odnactu 3emnu. Buasl-sHneMuku u
PEJHKTBHI.

3M6pI/IOJ'IOFI/IquKI/Ie n CpaBHI/ITeJ'IBHO—MOp(I)OHOl"I/ILIeCKI/IC MCTOABI H3YUYCHHA




OBOJIFOIINH. I'eneTndeckue MexXaHHU3MBI OBOJKOOHUU OHTOICHEC3a M IIOSABIICHUA
3BOJIFOIITMOHHBIX HOBIICCTB. I'omonoruunsie )51 AHAJIOTUYHBIC OpTraHbI.
PygumenTtapHele  opransl M araBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHUE,
OMOXUMHUYECKUE u MaTeMaTU4YCCKUEC METOAbI N3Y4YCHUA OBOJIFOIIHNHU.
T'omosoruyueie reHul. COBpCMCHHBIG MCTOAbI ITOCTPOCHUA q)HHOFGHeTI/I‘IeCKI/IX
JICPEBBEB.

XpOMOCOMHI)Ie MyTalliu 1 3BOJIFOIIHUA T'CHOMOB.

O6mue 3akoHOMEepHOCTH (TIpaBuia) 3BOIIOLKMU. HeoOpaTUMOCTh 3BOIOIUH.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB IBOJIIOIIUU

6.4

Hayunple rumoTe3bl NpPOMCXOXKIACHUS JKU3HU Ha 3emie. AOuOreHes u
naHcnepmus. JloHay4yHbIe NMPEACTAaBICHUS O 3apOKICHUH KU3HU (KPEAlMOHU3M).
['MnoTe3a MOCTOSIHHOTO CaMO3apOXACHUS KU3HU U €€ ONPOBEPIKEHUE OIbITAMU
®. Pemu, JI. Cnamwranmanum, JI. Tlactepa. IlpoucxokaeHue XKU3HU |
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeOpraHudeckod sBostounu. [lmaHerapHas (reosiornyeckas)
IBOMIONMS. XHUMHYecKas »5BOJIOLUMA. AOWOTeHHBII CHHTE3 OpraHM4ecKHX
BemecTB u3 Heopranmdeckux. Omeitr C. Mumtepa u I'. HOpu. O6pazoBanue
nojuMepoB M3 MoHoMepoB. KoanepBatHas runore3a A.M. OnapunHa, rumoresa
nepBuuHoro OynmboHa Jk. XosmeliHa, reHetwdeckas rumoteza . Mémnepa.
Pu6osumer (T. Yek) m runoresa «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emimm u meronsl €€ u3ydeHus. VIckomaemble OpraHuyeCcKHE OCTaTKHU.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAsS M a0COIIOTHAs T€OXPOHOJIOTHSL.
['eoxpoHosornyeckas mKaia: 0Hbl, 3pbl, IEPUO/IbI, STOXU.

HauanbHble 3Tanel opraandeckoil 3Bosrouuu. [losiBneHne u 3BOJIIOLMS MEPBBIX
KJIETOK. OBosonus Merabonu3Ma. BoO3HHKHOBEHHE TEPBBIX JKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIIIEHKN KaK aHaJor MEePBbIX Ha 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTBHI.

[IpoucxoxaeHue sSykapuoT (cUMOHOTeHe3). DBOJIIOIMOHHOE TMPOUCXOKICHHE
BUpPYyCcOB. IIpoucxokaeHne MHOTOKIETOUYHBIX OpraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE J3Tallbl 9SBOJIONUHN BBICHIMNX pacTeHud. OCHOBHBIE apOMOP(O3bI
pacteHuii. Bbixonx pacrenuii Ha cymy. IlosBieHue CHOpOBBIX pPacTeHUR U
3aBoeBaHne uMH cymu. CemenHble pacreHus. lIpoucxokieHue IBETKOBBIX
pacTeHUN.

OCHOBHBIE 3Tambl HBOJIONMHM SKUBOTHOTO Mupa. OcHOBHBIE apoMOp(hoO3bl
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. IlepBrie XOproBbIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIIOLUS 1103BOHOYHBIX.

IIpoucxoxnenne ampubmii 1 pentwmii. IIporcxoxaeHne MIEKOMUTAOUINX U




ntun. [IpuHnun kmodyeBoro apomopgosa. OcBoeHne Oecro3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMH CYILH.

Pa3BuTHe xu3HM Ha 3eMJie 10 3paM U NEepHOJaM: apXeil, IpoTepo30H, Majaeo3oHu,
Me3030M, KahWHO30M. OOmias XapakTepucTUKa KIMMara M Te0JOTHYECKUX
nporeccoB. [losiBiIeHNE U paciBET XapaKTEPHBIX OPraHU3MOB. YTiIeo0pa3oBaHue:
€ro YCIIOBHSI U BJIHMSIHUE HA Ta30BbIA cOCTaB aTMOCc(hepshl.

MaccoBble BBIMHUpaHHUsST — 3KOJOTMYECKHE KpHU3ucChl mpouwioro. Ilpuumnsl u
CIIEICTBUSL MacCOBBIX BbIMUpPAHUN. COBpPEMEHHBIN IKOJIOTMUECKUN KpU3HC, €ro

0COOEHHOCTH

6.5

Pazgenst w 3amaum  anTpomnosioruu. Metonel anTpomnosioruu. CTaHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHUH UeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHH.
CxoacTBO 4YenoBeKa € KUBOTHBIMH. CHCTEMAaTHUECKOE TOJIOKEHHE YeIOBeKa.
CBuzeTenbcTBa  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHHUTEIBHO-
MOpP(hOIOTHIECKHE, AMOPHOJIOTHYECKHUE, (U3HOIIOTO-OMOXUMUYECKHE,
noBesieHYeckre. OTINYHUS YeIOBEKa OT JKUBOTHBIX. [IpSIMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. PazBUTHE rOJOBHOTO MO3ra U BTOPOM CUTHAIBHOMU
CHUCTEMBI.

JBwxymue cwibl ((GakTopbl) aHTPOIOTeHe3a: OHOJOTHYECKHE, COIMAIbHBIC.
CooTHolieHne OHMOJOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTAIUM AHTPOTIOT€HE3A. ABCTPAIONUTEKN — IBYHOTHE MIPEIKH JTFOJEH.
YenoBek  ymenblil, T€pBbIE€  M3TOTOBJICHHUS  Opyaud  Tpyda. YenoBek
MPSMOXOJISAIIMNA W TIEPBBIM BBIXOJ JIOACH 3a mpenensl Adpuku. YenmoBek
reiienpoepreckuii — oOIUH MpeloK HEeaHAEPTANbCKOrO 4YelOBEKa M 4YeloBeKa
pazymHoro. YenoBek HeaHIEPTaIbCKUW KaK BHUJ JIIOJEH XOJIOJAHOTO KJiMMaTa.
YenoBeKk pa3yMHBII COBPEMEHHOIO THIIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHUHEHTOB 32 mpenenamMu AQpuku.

DBOJIIOLUS COBPEMEHHOTrO 4ejioBeka. EcTecTBeHHbIH OTOOpP B MOMYISALUAX
yenoBeka. MyTaluMoHHBINA mpouecc U nomuMmopdusM. [lomynsaunoHHbIE BOJHBL,
npeiid reHoB, Murpanus U «>PQPeKT OCHOBATENSH B MOMYJISAIUSIX COBPEMEHHOTO
YyeloBeKa.

Yenoseueckue pacel. llonsarue o pace. bonblime pacel:  eBponeouHas
(eBpasmiickasi), aBcTpajJo-HErpougHas  (9KBaTOpUANbHAs),  MOHTOJOUHAS
(a3maTcko-aMepuKaHCKas). Bpemss M myTH pacceleHus YeloBeKa IO TUIaHeTe.
EnuncTtBo  uenoBeueckux pac. HayuHas  HecCOCTOSATENBHOCTh  pacu3Ma.
[IpucnocobneHHOCTh YenoBeKa K pa3HbIM YCIOBHUSAM OKPYXKArOIIEH Cpebl.
Bnusnue reorpaduveckoid cpensl W apeiida TreHOB Ha MOPQOIOTHIO U

(I)I/I3I/IOJ'IOFI/IIO YCJIOBCKa

OKOCHUCTEMEI U MMpUCymue UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxosiorun. CBsI3b 3KOJIOTHH C IPYTUMHU HAyKaMU.
Meroast skosnoruu. IlosieBble HaOMIOAEHHUS. ODKCIEPUMEHTHI B HKOJIOTHU:
OpUpPOJHbIE W JlabopaTopHble. MoaenupoBaHue B HKOJOTHH. MOHHTOPUHT

OKpYXKaIOIIEeH Cpeibl: TOKAIbHBIN, pErHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (GakTopsl M 3aKOHOMEPHOCTHM WX aedcTBus. Knaccmpukarms
9KOJIOTUYECKUX (pakTopoB: abuoTWyeckue, OWOTHYECKHE, aAHTPOIOTCHHBIE.
OOme 3aKOHOMEpPHOCTH JCHCTBHSI JKOJOTHYECKHX (akTopoB. [IpaBuio
muaumyma (K. Ilnpenrens, 0. JIu6ux). TosiepaHTHOCTh. DBPUOHOHTHBIC WU
CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qaxtopsl. CBEeT Kak sKOJIOTHYECKUi (akTop. JleficTBue pa3HbIX
YYaCTKOB COJIHEYHOTO CHEKTpa Ha OpraHu3Mbl. OKOJOTUYECKHE TIPYIIIbI
pacTeHMii M JKMBOTHBIX IO OTHOUIEHHIO K cBeTy. CHUrHajbHas pojib CBETA.
DoTONEPHOAN3M.

Temneparypa kak 5kojormyeckuil ¢akrop. JlelictBue TeMrepaTypbl Ha
opranusmsl. [IoHKHWIIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Bnaxnocts kak skonoruueckuil Qakrop. IlpucmocoGnenuss pacteHuil K
noJyiepXkaHuto BoaHoro OanmaHca. Knaccudukanust pacTeHUM MO OTHOLIEHUIO K
BoJie. [Ipucnoco6neHns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXHMMA.

Cpensl oOuTaHMsl OpPraHM3MOB: BOJIHAs, HA3e€MHO-BO3MYyILIHAs, I1OYBEHHas,
riyOMHHAs ~ IOJAINOYBEHHAs, BHYTpUOpPraHW3MeHHas. (DHU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpeJl oOuTaHus Opranu3MoB. [IpucrmocoOiieHus OpraHu3MOB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue purmel. BHemnue u BHyrpeHHHE pUTMbL. CyTOYHbIE M FOJUYHBIE
putMbl. [IpHCcrIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIOBHIi
AKHU3HU.

JKuznennsie dopmbl opranu3moB. [loHsarue o >xu3HeHHOH (dopme. Ku3HEHHBIE
(opMBl pacTeHMii: JepeBbs, KyCTapHUKU, KyCTapHUYKH, MHOTOJICTHHE TpaBBI,
oJlHOJIETHHE TpaBbl. JKu3HeHHbIE (POPMBI )KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a3po0nOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a )KU3HH.

buoTtnueckue ¢axtopsl. Buabl OMOTHYECKMX B3aMMOAECHUCTBHUI: KOHKYpPEHIIMS,
XULIHUYECTBO, cUMOMO3 U ero ¢opmsbl. [lapazutusMm, xoomepanus, MyTyaausM,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, ¢dopuueckue, ¢abpudeckue). 3HaAUCHUE
OMOTHYECKUX B3aMMOJAEHCTBHM JUIS CYyLIECTBOBAaHUS OPraHU3MOB B cpeje

oOuTaHUS. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKHU TOITYJIALUHA. HOHYHSII_[I/IH Kak OHOJOTHYECKas

cucrema. Posib HEOTHOPOIHOCTH Cpelibl, PU3NUECKUX OapbepoB U 0COOCHHOCTEN




O6uooTUM BHJIOB B (POPMHPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI HOITYJISIIHA.
OcHOBHbBIE TIOKa3aTeNM MOMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
[I0JI0Basi  CTPYKTYpPa, PpOXKAAEMOCTb, IIPUPOCT, TEMII pOCTa, CMEPTHOCT,
MHUTpaLMs.

Okojoryyeckast CcTpykrypa mnomyasuuu. OIleHKa YHCIEHHOCTH MOIYJISILUH.
JluHaMuKa NOmyJsiquu U €€ peryasiuus. bHOTHYECKUH MOTEHLHA IOIYJISLUH.
MopenupoBanue AuHaMUKM — nonyiasuud.  KpuBble  pocra  4MCIEHHOCTH
nonynsauund. Kpussle BbDKMBaHUA. Perymnsuus 4YUCIEHHOCTH IMONIYJSALUNA: POJIb
(akTOpoB, 3aBUCALIMX M HE 3aBUCAUIMX OT IUIOTHOCTU. OKOJIOTUYECKHE
cTpateruu BUJOB (r- 1 K-cTparerun).

[Tonsatue 00 »HKonormyeckoil Hume Buga. Mecroobutanue. MuoromepHas
MoJzenb dKkonormyeckon HumK Jx.M. XarumHcoHa. Pa3zMepsl »KOIOrm4yeckoin
Huwu. [loTeHuanbsHas U peann3oBaHHas HUILIH.

Bun kak cucrema mnomynsmwii. Apeanbl BUIOB. BuIbI M HX JKHU3HEHHBIE
CTpaTernu.  3aKOHOMEPHOCTH  IOBEACHUS W MUTPAlUd  KUBOTHBIX.

brnonornueckme MHBa3zNH YYXCPOOHBIX BUJI0B

7.4

CooOmiectBa opranu3moB. buoreno3 u ero crpykrypa. CBsizu Mexay
opraHm3MamMu B OHOIlEHO3e. ODKOCHCTeMa Kak OTKpbiTas cucrema (A.Jlxk.
Tencnu). OyHKIMOHAIBHBIE OJIOKM OPraHW3MOB B 3KOCHUCTEME: MPOIYLEHTHI,
KOHCYMEHTHI, penyueHTtsl. Tpodudeckue ypoBHH. Tpoduueckue nenu U ceTu.
AbGunotnyeckue 010ku dkocucteM. [louBbl M Wbl B 3KOCHUCTeMax. KpyroBopor
BEILECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE TMOKa3aTeIN IKOCHCTeMbl. buomacca u mpoayKius. DKOJIOTHYECKHe
MUPAMHUJIBL YKcell, DMOMacChl U SHEPTUU.

HanpaBnennble 3akOHOMEpHbIE CMEHBI COOOIIeCTB — cyKueccuu. [lepBuunbie U
BTOPUYHBIE CYKIECCHMM M WX MPUYUHBL. AHTPONOreHHbIE BO3ACUCTBUS Ha
cykueccuu. Kimimakcnoe coobuiectBo. buopaznoobpasue u noiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTHU COOOIIECTB.

[Ipupoansie 3KOCHCTEMBI. AHTPONOTEHHBIE HKOCHCTEMBI. ATPOIKOCUCTEMA.
ArporeHo3. Paznnuns Mexx1y aHTpONOTEHHBIMU U TIPUPOTHBIMUA SKOCHCTEMAaMHU.
YpboakocucreMbl. OCHOBHBIE KOMIIOHEHTHI yYpOoakocucteM. ['opoackas ¢nopa u
(ayna. CuHaHTponu3anus ropoJckoit gaynsl. bronoruueckoe u Xo3s5HUCTBEHHOE
3HaYeHHUE arpo’KOCUCTEM M ypOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHMS
OCHOBHBIX B3aMMOJEHCTBUI OPraHU3MOB B DKOCHCTEMAX.

[lepeHoc sHEPruM U BELMIECTB MEXKIY CMEXHBIMU DKOCHCTEMaMHU. Y CTOMUMBOCTD
OpPraHM3MOB, TOMYJSIMUA U DKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX H

AHTPOIIOT€HHBIX BO3JICUCTBUN

7.5

buocthepa — oOmennanerapHas o006omo4Yka 3eMiH, TA€ CYIIECTBYET WU




cymiectBoBayiia Jku3Hb. Yuenue B.W. Bepuaackoro o Owmocdepe. Obmactu
o6uocdeps u e€ cocran. JKuBoe BemecTBo OHochepbl U ero QyHKITUH.
3aKOHOMEPHOCTH cyliecTBOBaHUs Ouocdepsl. OcobeHHoctn Onochepsl Kak
rI00amPHOW  dKOCUCTeMBI.  J[MHaAMW4Yeckoe  paBHOBecue B Oumocdepe.
KpyroBopoThl BeliecTB M OHMOT€OXMMHYECKHME LUKIbI (yriaepoja, as3ora).
PurmuuHOCTS siBeHMI B Onochepe.

3oHanpHOCTE OnMocdeprl. [lorsTre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHAPA,
XBOMHBIC Jieca, CMEIIAHHBIC M HIMPOKOJHMCTBCHHBIC Jieca, CTCIH, CaBaHHBI,
MYCTBIHM, TPOIMUYECKHE Jieca, BBICOKOTOpPhs. KimMaT, pacTHTENbHBIH U
KUBOTHBI MUpP OMOMOB CYIIIH.

Crpykrypa ¥ (QyHKIHS JKUBBIX CHCTEM, OICHKA UX PECYPCHOTO MOTCHIUANA W

o6uochepHbIX QyHKUINN

7.6

DKOJIOTHUECKHE KPU3KCHI U UX MpUYMHBI. Bo3nelicTBue denoBeka Ha 6uocdepy.
3arpsi3HeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arps3HEHUE BOJHOW CpPEIIbI.
OxpaHa BoAHBIX pecypcoB. Paspymienue mousel. OXpaHa ITOYBEHHBIX PECYPCOB.
H3mMeHenue kumara.

AHTPOTIOTEHHOE BO3JICMCTBHE HA PACTUTEIbHBIM WM JKMBOTHBIA Mup. OxpaHa
PacCTUTEIBHOTO M KUBOTHOTO MHpA. OCHOBHBIE NPUHLHIBI OXPAHBI IPHUPOIBL.
Kpacupie kaurun. Ocobo oxpansembie mpupoansie Ttepputopuun (OOIIT).
borannueckue casibl U 300J0THYECKHE MapKH.

OCHOBHBIE TPUHLMIBI YCTOMYMBOIO pAa3BUTHS YEJIOBEUECTBA W IPUPOJBI.
PannonanpHOoe  mpHUpPONOMNOIB30BAHUE U COXpaHEHHE  OMOJIOTMYECKOTO

pa3zHooOpa3us 3emiu
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