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IMMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmemuu mpenoiaBaHus
yuebHoro npeamera «bruonorns» n OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmbl
BOCIIUTaHUSL.

VYueOnplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10—11 xmaccsr)
SBIISICTCSI OJTHUM W3 KOMIIOHEHTOB INpeIMETHON 001actu «EcTecTBEHHO-HAyYHBIC TPEAMETHD».
Cornacao monoxxkenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yriyOnEHHOM YpOBHE, SIBIISIFOTCS criocoOoM muddepeHnnanud o0yqIeHrusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM NPOQPECCHOHAIBHBIM M BBICHIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEAMETOB JO0JDKEH OBITh OPHEHTHUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BHBAIOIINX 3a1ad, CBSI3aHHBIX C MpodopueHTanuein
oOyJaromuxcss W CTUMYIHPOBAHWEM HWHTEpeca K KOHKPETHOHW 0O0JacTH HAydHOTO 3HAHWS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIWIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma mo yue6HOMY npeamerty "buosnorus" na€r mpencraBieHue o IeU U 3a1adax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE, ONpeAeseT 00s3aTenbHoe
(MHBapMaHTHOE) TMpEIMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpezienieHue 1o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNbHOCTh U3Y4eHUs yueOHOTO MaTepuaia
C y4y€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaiM30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpPUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIIJICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOT0 OTHOILIEHUS K OKpYXKarolled MNpupogHoil cpene. B mporpamme mo
OMOJIOTHHM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeamera «buonorus» B peanusanuu
tpeboBannii ®I'OC COO K TIaHUPYyEeMbIM JUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATEIbHOM
NEeSITeIbHOCTH OOy4aloUIuXcs MO OCBOCHHUIO COJEpXaHUs OHOoJIoTHYecKoro oOpa3oBaHUs Ha
ypOBHE CpeHero o0Iiero 0opa3oBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpenHero odumiero odpa3zoBaHHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMpPEHUE U YIIIyOJIeHUE 3HAHUI
oOyuaromuxcs O JKMBOM MpPHpOJE, OCHOBAX MOJIEKYIAPHOM U KJIETOYHOH OUONOTHH,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIHUHU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U IKOJIOTHH.

N3yuenne yuebHnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOyYaromuxcs K MOCIEIYIOIIEMY MOJYYEeHUIO OMOJOrMuecKoro oOpa3oBaHMs B
By3aX M OpraHM3alusX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro CoJep KaHus
COCTaBIIIET CcHUCTEMa OHOJIOTUYECKHX 3HAHWM, MONYYEHHBIX MpPU H3YUYEHUU OO0yJaroIIUMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3AeioB OMOJIOTMHM Ha YPOBHE OCHOBHOTIO OOIEro
obpazoBanus, B 10—11 ximaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YTITYOJICHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me 4eJOBeKa,
OoOImMX 3aKOHOMEPHOCTSX KHU3HH, JOMOJHHUTENbHO BKJIIOUEHBl OHOJIOTHYECKHE CBEICHUS



IIPUKJIATHOTO U TIOMCKOBOT'O XapaKTepa, KOTOPbIE MOXHO HCIIOJIb30BAaTh KaK OPUEHTHUPBI AJIs
nocnenyomero Beibopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSMU, TTOJTYYCHHBIMU O0Y4aIOIUMUCS NPH U3YyYeHUU QUBNKU, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaer CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIMOHHBIA TOIXOIBI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Y4YaroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPTraHMYECKOro MHpa Ha 3emjie, COXpaHEHHs OWOJIOTHYECKOTO pPa3HOOOpasus
wranetsl. Tak, B 10 Kiacce M3Yyd4arOTCSl OCHOBBI MOJICKYJISIDHOM M KIIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PAa3BHUTHS, TCHETUKU M CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJIU3UPYIOTCA 3HAHUA OOYyJalOIUXCsA IO OOTaHWKE, 300JIOTHH, AHATOMUH,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUH U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB MU IMPaBUJ, JEKallMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIIHH, OHOIEHO03a, SKOCHCTEMBl, O BbLAAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHOJIOTHH, NMPUKIAJHBIX acleKTax
Ouonornueckux 3HaHWM. J[ns pa3BUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcs K OHOIOruu
Hapsy CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKaHUHU MIPOrPAMMBI IO
OMOJIOTUH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
obnactu OMOJOTMH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE BaKHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypoOBHE — OBIAJCHHE
0oOy4aloUMMUCS 3HAHUSMU O CTPYKTYpPHO-(DYHKIIMOHAIBLHOM OpraHU3alliy >KUBBIX CHCTEM
pPa3HOro paHra u NpuoOpeTeHue YMEHHI HCIO0JIb30BaTh 3T 3HaHUS B (pOpMHpPOBAHUM MHTEpeca
K ompenenéHHoi obnactu nmpodecCHOHaIbHON eATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCcKOro oopa3oBaHusl.

JlocTxeHue 1esn u3ydeHus ydueOHoro mpenmera «buonorus» Ha yrinmyOin€HHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIEIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YaIOIIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBJISIIOIIUX COBPEMEHHYK)  E€CTECTBEHHO-HAy4YHYIO KapTUHY MHUpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BHI,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalIuUXCcsi €  METOJAaMHM  TO3HAHHUS  JKUBOW  MPUPOIBIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOM U KIETOYHOU OMOJIOTHH,
SMOPHOIOTUN M OMOJIOTUM PA3BUTHUS, TEHETUKU U CENEKIMH, OMOTEXHOJIOTMU U CUHTETUYECKOM
OMOJIOTUH,  TAJEOHTOJOTHH, OSKOJOIMM); METOJAAMU  CaMOCTOSITEIbHOTO  IPOBEJCHMS
OMOJIOTUYECKUX MCCIIEOBAaHUN B J1abopaTopuu M B Mpupoje (HaOIoAeHUe, HU3MEpEeHHUE,
HKCTIEPUMEHT, MOJICTUPOBAHKE);

OBJIaZiIcHHEe OOYYarOUUMHCS YMEHMSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIN3UPOBATh U
UCIOJb30BaTh OMOJIOTMYECKYIO HH(OPMAINIO; TIOIb30BAThCA OMOJIOrMYECKOW TEPMUHOJIOTHEH U
CUMBOJIUKOW; yCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJIOTHM UM COIMAIBHO-
HSKOHOMHYECKUMH M SKOJOTHYECKMMHU IpoOJieMaMH 4eJIOBEYECTBA; OICHHWBATH IOCIEACTBUS



CBOEH JEATENIbHOCTH 110 OTHOLIEHUIO K OKpY)Kalolled IpUpPOJHON cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jiojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MITaKTUKKA MH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHUS B NPUPOAE M 0OecreueHus
0€30MaCHOCTH COOCTBEHHOM KM3HEICSITEIBHOCTH B YPE3BBIUYANHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBHITHS B OOJIACTH
OHOJIOTHH;

pa3BuUTHE y 00YYaIOUINXCSl MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAHUSAMU B OHOJIOTHH,
pelaeMbIMu €10 IpoOjieMaMu, METOJ0JIOTHEH OMOJIOrMYeCKOro HCCIEAO0BaHUSA, MPOBEACHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmeHus] OWOJIOTUYECKUX 3a/1a4, MOJACIHPOBAHUS
OMOJIOTMYECKUX 00BEKTOB U MIPOLIECCOB;

BOCIHTaHUE y 0Oy4JaroOmMXcs IIEHHOCTHOTO OTHOIICHHUS K JKUBOHM MPUPOJAE B IETIOM H K
OTHEeNbHBIM €€ OOBEeKTaM | SBJICHUSAM; (OPMHUPOBAHUE HKOJIOTHYECKOH, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(coOmroneHne mpaBWJI TOBEACHUS B MPUPOJE, OXpaHbl BHUIOB, SKOCUCTEM, OHochepsl),
COXPAaHEHHWU COOCTBEHHOTO 3[0POBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (CoOmoeHust Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHne  0€30MacHOCTH  KU3HENEATCIHHOCTH B
Ype3BBIYaHBIX CHTYAIUsX MPUPOJTHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BaHU
OMOJIOTMYECKUX 3HAHUI M YMEHHH B MOBCEAHEBHOMN KU3HU;

CO3JaHME YCIOBHMH Ui OCO3HAHHOTO BbIOOpa OOyYAIOIIMMUCS WHIUBUAYAIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroIeMy mpodecCHOHATBHOMY
CaMOOIIPENICTICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECaMH U MOTPEOHOCTIMU
pervoHa.

OO6miee 9MCIIO 4YacoB, OTBEICHHBIX HA HM3y4eHHWE OWMOJIOTMH Ha YriIyOJICHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTb6op oOpraHu3allMOHHBIX  (GOpM, METOMOB M  CpeACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
Ouosnoruueckoro oOpa3oBaHMsl B OpraHHU3aIUsAX CpPeJHEro MpodeCCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH 00Y4YeHHWH OHOJOTUU Ha YTIyOJIEHHOM YpPOBHE SIBISIETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux padbor. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUH TPOEKTHBIX M  y4eOHO-HCCIIENOBATENbCKUX PabOT, TeMaThKa KOTOPBIX
OTIpe/IeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCS MAaTepHabHO-TEXHUYECKHX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBHIA.



COIAEPKXAHUE OBYYEHUA

10 KVIACC

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

Tema 1. buosiorusi kak Hayka

CoBpemeHHasi OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas wicTopusi pa3BHTHS OHOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MOMCKOBBIEC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHne OWoJOrMU B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBszaHHble ¢ Ouojorueil. 3HaueHue OMOJNOTMM B MPaKTHYECKOU
NESTETPHOCTH YENIOBEKAa: MEAMIIMHE, CEITbCKOM XO3SWUCTBE, MPOMBIIUICHHOCTH, OXpaHe
MIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. 'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuibl u cxeMbl: «CBsi3b OMOJIOTHN C IPYrUMU Haykamm», «CucteMa OMOJIOTHYECKHUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHUE

Kusble cucremMbl Kak mpeaMeT u3ydeHust ouooruu. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb H YINOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, = CAMOOPraHMU3alUs, CaMOBOCIPOMU3BEICHUE, Pa3IpakMMOCTb,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepnsiit. [Iponeccsl, npoucxoasiiue B XUBbIX cucTteMax. OCHOBHbBIE MPU3HAKU >KUBOTO.
Kuznp kak ¢opma cyiecTBoBaHUsI MaTepuu. Hayku, u3ydaroniyue ,HBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aLUH.

N3ydenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmiogenue, msmepenue,
JKCIIEpUMEHT, CHUCTeMarth3auus, MeraaHanu3. lloHsTme o 3aBUCMMONM UM HE3aBHUCHUMOM
nepemeHHol. IlnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynepas
runore3a. [lonarue BeIOOPKHU U €€ JOCTOBEpHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. O1eHKa
JOCTOBEPHOCTHU IMOJYYEHHBIX Pe3yJbTaToB. [IpUunHBI UCKaXKE€HUS PE3yIbTATOB SKCIIEPUMEHTA.
[loHATHE CTAaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuiet u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «DBHOIOTHYECKHE CHCTEMBIY,
«CBoOlCTBa KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOM
KieTkn», «TkKaHM  KUBOTHBIX», «CHCTEMBl OpraHOB  YEJOBEYECKOTO  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000pYIOBaHUE ISl MPOBEACHUS HAOMIOICHUH, U3MEPEHUI,
SKCIIEPUMEHTOB.

IpakTuyeckass padora «/crnosb30BaHUE Pa3IUYHBIX METOJOB NPU HU3YUYEHHUH >KUBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun



Knerka — crpykTypHO-(DyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOrMH: MHUKPOCKONHS, Xpomarorpadus,
anekTpodopes, MeEToJ ~ MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpHU]YrUpoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicuznennoe) usyderue Kiemox.

JdeMoHcTpanuu

[Hoptpetst: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOIM», «McTopws
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpENaparbl pacTUTENbHBIX, KUBOTHBIX WU
OaKTEepHAITBHBIX KIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KJIETOYHOW OHOJOrHHM (XpomaTtorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHTHI. Bona u €€ ponb
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MunepasnbHbI€ BEllecTBa KIETKH, UX OHosiorndyeckas posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosornyeckue noinumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moisekynbl. [lepBuuHas cTpykTypa Oeika, HMenTHIHAs
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapuipl, AuUcaxapuipbl, OJIMTOCaXapuabl W Tojucaxapunbl. OOmui
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buoioruueckue GyHKIMN
YTJIEBOJIOB.

Jlunuaer. IMaapodunsHO-THIPOPOOHEIE CBOWCTBA. Knaccudukanus  aunumaos.
Tpurmuuepuasl, pochomunuabl, BOCKU, cTepouasl. buonornyeckue GpyHkiuu nunuaos. Ooume
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupbl.
[Mpunnun kommmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JIHK — nBoiiHas crnmpalib.
Mectonaxoxaenue u 6uonorundeckue pynknun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byukiun  AT®. BoccraHoBleHHbIE TEPEHOCUMKHM, UX (GYHKIMH B KJIeTke. /[[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUSA COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYuUL
buomonexyn u ux Komniexcos. Komnvromepmuoiii ousaiin u opeaHuyeckuti cunmes OUOMONEKY U
UX HENnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Ionunr, J[x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caunrep, C.
IIpy3unep.

Huarpammbl:  «Pacnipenenenre XMMHUYECKUX DJIEMEHTOB B HEKHUBOW  MPUPOIEH,
«Pacrpenenenne XuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuer u cxemsl: «l[lepuoanyeckas TabnuIa XMMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OEIKOBOW MOJEKYIbD», «CTpOCHHE MOJEKYN YrieBoAoB», «CTpoeHHE MOJIEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyIbl ATD».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JladopaTopHas padora «/cciaenoBaHue HYKIEMHOBBIX KUCJIOT, BBIJICJICHHBIX U3 KIJIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

Tunsl KIeTok: 3ykapuoTHdecKass U Ipokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHUeCKoW KieTku. Kierounas creHka OakTepuii u  apxeil.
Oco0eHHOCTH CTpOEHUs TeTepOTPOPHON U aBTOTPO(PHON MPOKAPHOTUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KkieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CTpykTypa IIa3MaTHdeckoi MemOpaHbl. TpaHCHOPT BeELIECTB uepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas audd@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacoCa. DHJIOIUTO3: MUHOIUTO3, haronutos3. Dk3onuto3. Kiierounas creHka.
CrpykTypa v QyHKIUU KIETOYHON CTEHKU pacTeHHi, rpuOoB.

Hurommazma. I[lurozonb. Lutockener. JIBuxenune uuroriazMbl. OpraHoujibl KJIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarndeckas cetb (JIIC), ammapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (yHKIUHU. B3anuMocBs3b OJHOMEMOpPaHHBIX OPraHOWIOB KIIETKH.
CtpoeHue TpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus 6Oeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0dicu. TpaHCTIOPT BEILIECTB
B KJeTKe. Bakyonu pactutenbHbiX kKieTok. Kinerounslit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIAcTUIbL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuti, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIC IIJIACTH]IBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHu.

HemeMm6panubie opranoupl kinetku CtpoeHue u (GyHKIIMHM HEMEMOpPaHHBIX OpPraHOUIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siApa, XpOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOSHHE W (PYHKIIUU.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTepdazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomMaTHHa — TUCTOHBL. JJuHamuxa s0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkmtoueHus. CpaBHUTEIbHAs ~ XApaKTEPUCTHKA  KIETOK  J3YKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[Hoptpets: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupr u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENIbHON KIEeTKW», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKOIN, MMKpPOIpPENapaTbl PaCTUTEIbHBIX, MKHUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHasi padora «/ccnenoBanue 1uiasmMoin3a M JEMIa3MOiM3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHHS IUTOIIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YuyacTHe KHCIOpoJa B OOMEHHBIX IIpolieccax.
OHepreruyeckoe oOecrnieueHue kieTku: npeBpameHne AT® B 0OMEHHBIX Mpoleccax.
@depMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTo Merabonm3ma. PepMeHThl, MX CTPOEHUE,
cBoiictBa W MexaHusM aeWictBus. Kodepmentsl. Orianuusi (EepMEHTOB OT HEOPTraHHMYECKUX
Katanu3aTopoB. benku-aktuBatopel M OENKU-UHTHOUTOPBHL.  3aBUCUMOCTH  CKOPOCTH
(hepMEeHTaTUBHBIX PEAKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHIeCTB B KieTke. DorocuHTe3. AHOKCuzcenHvll U
oxcucennbvlll omocunmes 'y oOaxmepuii. Ceemocobuparowue nuemenmvl U HUSMEHMbL
peakyuonHoz2o yeumpa. Ponp ximopomnactoB B nporecce poTocuHTe3a. CBETOBass U TEMHOBas
dazel. @omoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHnTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpHU(ULUpPYROIUE
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunel Opoxenust. IIpogykTel OpoXkeHHs M MX HCHOJIb30BaHUE
4eJI0BEKOM. AHa’poOHbIE MHUKPOOPIaHM3MbI KaK OOBEKThl OMOTEXHOJOTMM U BO30yAUTENN
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTuyeckoro oobmeHa. IloaroroBUTenbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3BI.

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. PoJlb MUTOXOHApPHUI B Ipoueccax
Oouonornyeckoro okucieHus. Lluxknuueckue peakuuu. OkuciaurenbHoe (GochopuiupoBaHue.
Onepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMeHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpetsr: [Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Mutuem, I'. A. 3aBap3uH.

Tabmuuper m cxembl: «POTOCHHTE3», «IDHepreTudeckuil oOMmen», «buocuHres Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBON MHKPOCKOII, 000pYyJOBaHUE JJISI IPUTOTOBICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass padora «M3ydyeHue KaTaJTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIPUMEPE aMUIIa3bl WK KaTajaasbl)».



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS TEPOKCHAA
BOJIOPO/JIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIUN KOMIUIEMEHTapHOCTH B pEaKLUsAX MaTPUYHOIO
cuHTe3a. Peanmsanusi HacneACTBEHHONW WHQPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcioBust
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoeruu 2eHos. OpraHuzanus reHoMa y NpokapuoT U
9yKapuoT. Perymsius akTUBHOCTH TIeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monekyrapuvle mexanuzmvl dKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perymnsius oOMeHHBIX MpolieccoB B kieTke. Kiierounslit romeocTas.

Bupychl — HeknerouHnble (GOpMBI JKU3HU U 00IUTraTHbie napa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbie 3a0oneBaHus dYeloOBeKa, JKMBOTHBIX, pactenmit. CIINJ], COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananusz 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonoeuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmuubpr u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuii Kom», «BHUPYyCHI»,
«baxTepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. JKu3zHeHHBLIN UKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TPEMUTOTHUYECKUN) MEPUObI
nHTEep(da3hI.

Marpuunbiii  cunte3 JHK — pennukanusa. [lpunnuner  perumakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIM  CHUHTE3, aHTUIAPAJUICIbHOCTh. MexaHu3Mm
perummkaunn  JJHK.  Xpomocomsl. Crpoenne xpomocoM. Tenomepbl H  Teilomepasa.
XpOMOCOMHBII HAbOp KIETKM — KapUOTUM. JIMIUIOMAHBIA U TariouIHBIA HaOOpBI XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguum MHUTO3a W MPOUCXOJSALIME B HUX MIpPOLECCHl. THIIbI
Murto3a. KapuokuHes u uutoknHes. buosornueckoe 3HaueHrEe MUTO3a.

Perymsimust MuToTHuYecKOoro HuMKIa kieTkd. [IporpamMMmupyemasi kiieTouHas THOENb —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemka» — buoungopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KU3HEHHBI MUK KICTKW», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmukarnus JJHK».

OOGopynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKpompenapaTsl: «MHUTO3 B KIETKaX KOpelIka
JTyKa».

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KIIETKax KOHYMKA KOpeElIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCO0OEHHOCTH CTPOEHUS U KU3HEACSITEIIBHOCTA OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apXeu, OJIHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, NPyrue MpoTUCThl. KonoHunansHbIe
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CHCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBEKa. THWIBI JKMBOTHBIX TKaHEW: SIHTEIUAlIbHa,
COEIMHUTENIbHASA, MbllIeyHasi, HepBHas. OCOOCHHOCTH CTpOeHHs, (PYHKIMI U pacroyIoKeHUS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesoBeKa. OYHKIIMU OpPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbII 1 BHyTpeHHUI ckeneT. CTpoeHue U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBWKEHHME OJHOKJIETOUHBIX OPraHu3MoOB: aME&OOUIIHOE,
KI'YTUKOBOE, pECHUYHOE. J[IBW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX U YellOBeKa: MbllieyHas cucrema. Pedekc. CkeneTHbie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lorynomienue BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IutaHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa yeaoBeka.

Jpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHbIX. [luddy3us razos yepes
MOBEPXHOCTh KieTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaGepHoe U NEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMSI JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uenoBeka. MeXaHu3m
BEHTUJISIIUH JIETKUX y MITUI U MIIEKONTUTArOMKX. Perynsius apixanus. JlpixareabHble 00BEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cUCTEeMbl pacTeHuil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHocHass cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepalle, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru



KpOBOOOpamieHns.  DBOJIIOLMOHHBIE ~ YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CokpatutenpHble Bakyoiau. Opranel BblaesneHus. @uibTpanus, cekpeuuss U oOpaTHOe
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNieHUsA. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON crucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. [louxw.
Crpoenne u QpyHKIIOHUpOBaHNE HeppoHa. OOpazoBaHHE MOYH Y YETIOBEKA.

3amura y OpraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OopraHuzMoB. Cropbl OakTepuil u
LUCTHI IPOCTEUIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI 1 X IPOU3BOIHBIE. 3alllUTa OPraHu3Ma
or OonesHeil. MMmyHHas cucrema denoBeka. KileTOUHBI W TyMOpagbHBIE UMMYHUTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsiuus y pacteHuid. PocToBble BemiecTBa M MxX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS] HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

I'ymopanpHas perymsuuss W SHIOKPHHHAs CHCTEMa >KMBOTHBIX M 4eloBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBMe TropMOHOB. B3anMMOCBsA3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel m cxembl: «OnHOKIETOUYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTEeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMEe HacekoMmbIx», «TkaHM pacTeHHID»,
«KopueBble cuctemb», «Crpoenue crtelOns», «CTpoeHHE JHMCTOBOM IIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4yenosekay, «lImmeBapurensHas cuctema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurenbHas cucreMa», « DHIOKpPHHHAsA cucremay, «CTpoeHue Mpluus», «MMMyHHTET»,
«Kumeynononoctusle», «CxeMa NMUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI IT03BOHOYHBIX
XKUBOTHBIX», «CTpoeHHue Tuipb», «CTpoeHHEe IU1aHapun», «BHyTpeHHee CTpOEHHE 0KIEBOTO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema narymkny», «HepBHas cucrema
npecMmbikaomuxcsa», «HepBHas cuctema nruny, «HepBHasg cuctema MIIEKONUTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pedekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHHI pa3HbIX OTIENIOB, BIAaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJIIEKIIMHA OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyZoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3JAYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust Kpaxmasia u OenkoB moJ  JeiicTBueM  (QepMeHTOB, OOOpyIOBaHUE JUIA



JEMOHCTpPALMU OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JETKUX, MEXaHU3MAa JIbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTaHN3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiiosa.
IToBenenne xpomocom B Menose. KpoccuHrosep. buosornueckuii cMbIci Meio3a U ITOJIOBOIO
nporecca. Meio3 ¥ ero MecTo B JKU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButue. l'ameroreHe3 'y KMBOTHBIX. llosoBele — kenessl.
OOpazoBaHue W pa3BUTHE TOJIOBHIX KJiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IMOJIOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — oOna u3z enagHvlx npooaem smopuonozuu. Konyenyus mopgozenos
u moodenu mopghozceneza. Cragum sMOpUOreHe3a KUBOTHBIX (Ha IpUMepe JIArymiku). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opobnenue. bracmyna, munoi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKOTHUTAIOMIMX. 3apOJIbIIeBble JUCTKU (TacTpyssius).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojbliia (3MOpHUOHANBHAS HMHAYKIHS). 3akiajka IUlaHa CTPOCHHS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. Brusnue Ha
AMOpPHOHAIEHOE PA3BUTHE PA3INYHBIX (DaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbli Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOUHBIX U IMO3BOHOYHBIX >KUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepuoapl oHTOreHesza yesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenue u pasBurue pacreHuid. ['ametodur m crnopodput. Meio3 B KU3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BOWHOE OIUIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEeTyJsIUU OHTOT€HEe3a Y PACTEHHI U KUBOTHBIX.

JdeMoHcTpanun

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

Tabmuisl u cxembl: «BeretaTuBHOE pa3MHOKeHUE», « THUMBI OECIONIOr0 pPa3MHOKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE 9IBIUVIEHb», «Pa3MHOXXEHHE THIPBDY,
«Merio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM U CIIEPMATO30MAA»,
«OCcHOBHBIE cTaguM OHTOreHe3a», «lIpsamoe u Henpsmoe pas3BuTHe», «Pa3BuTHE MaiCKOro
Kykay», «Pa3Butue capanum», «Pa3Butue JIArymkmn», «/{BoitHOE OIMIOIOTBOPEHHE Y IBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIbHBIX M JABYIOJIbHBIX pacTeHUi», «KW3HEHHBIN LUK
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1MKI MXa», <OKU3HEHHBIH WUKI MalopOTHUKAY,
«KW3HEHHBIN UKII COCHBD.



O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOTIPENapaThl SHIEKIETOK U CIIEPMAaTO30UI0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

JlabopaTtopHasi pabora «lI3yuyeHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BoisBieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas padora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTECHUI».

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

HcTopusi cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpmens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBeHHbIX Y4E€HBIX B pa3BUTHM reHeTHku. Paboter H. K.
Koneuosa, H. U. Basunosa, A. H. benosepckoro, I'. I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
TeHbl, AJIbTEPHATUBHbIC INPU3HAKH, JOMHHAHTHBIM W PEIECCUBHBIA MpPHU3HAK, T'OMO3UIOTa,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

[optpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodees-PecoBckmuii.

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

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

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

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HaclenoBanue npu3HakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IFE€HOB, HApYIIECHUE CLCTUICHU MEXAY F'eHaMU. XPOMOCOMHAsi TEOPHUs HACIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbli M reTeporaMeTHbId NOJI. ['eHeTnyeckas CTPYKTypa MOJIOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornusi — MHOXECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucraz. [lomumepusi.

['eHeTyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmyeckue
MEXaHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTH4eckre aceKThl KOHTPOJIS U M3MEHEHUsI HacleICTBEHHON nH(popmaluu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyroliee ckpeniuBanue», «HenomaHoe noMuHupoBanuey, «ClemeHHOE HAacae10BaHNue
MPU3HAKOB y Apo30¢uis», «I eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBanue: MOJENb JUISl JEMOHCTpAIMK 3aKOHOB eIMHO00pa3usi THOPUIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTuueckas padora «VI3ydeHue pe3yabTaTOB MOHOTHOPHAHOTO CKPEIIMBAHHUSA Y
IPO30(HUITBD).

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHotumna. l3MeHuMBOCTH
npu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE NpPHU3HAKU. Buasl M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Noranncen). CoiicTBa MOAN(PUKAITIOHHON U3MEHUYUBOCTH.

I'eHoTunMueckas W3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKOM HM3MEHUYMBOCTH. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYUBOCTH. POJIb KOMOMHATHBHON M3MEHYMBOCTH B CO3JIJaHUM T'€HETUYECKOTO pa3HOOOpa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckue W moJioBble MyTauuu. [IpuumHBl BO3HUKHOBEHHMS MyTauuid. MyTareHsl U HX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POlb INULEHEMUYECKUX (aKmopos 6 HAcCIed08aHuu u
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

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

Tabmuipr 1 cxembl: «Buapl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ U3MEHYHMBOCTB»,  «Meiio3»,  «OminonoTBopeHue»,  «l'eHernuyeckue
3a00JIeBaHUS YeNlOBeKay, «Buabl MmyTanuiiy.

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTtopnass pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHUMBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTnuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metozapl M3ydyeHHsI TEHETUKU YeJOBeKa: I'eHealornYecKuid, OJM3HELOBbIN, IIUTOreHETHYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, FTEHOTUIIMPOBAHUE, B TOM 4Kciie ¢ moMoupto T11P-
ananu3a. HacnencrBennsie 3a001eBaHus 4eI0BeKa. | eHHbIE U XpOMOCOMHBIE 00JIC3HU YeIOBEKa.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
NPEJOTBPAIICHNH M JICYEHUH TEHETHYECKUX 3a00JIeBaHMM ueloBeKa. MeIMKO-TeHETHYECKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «TeHETHUECKOTo Irpy3a». DTHUYECKUE aCIIEKThI
UCCIIEI0OBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernueckue (HakTOpPBI MOBBIIICHHOW YYyBCTBUTEIBHOCTH 4YeEJIOBEKa K (U3UYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeapl. l'eHeTndeckas IpeapaclosoKeHHOCTb
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToabl W3Y4€HUS T€HETUKU UEIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHrEe U aHATIU3 POJOCIOBHOMNY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanust U ceyekuus. 3apoxkaeHue CeleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Posb cenexuuun
B CO3JaHMM COPTOB pAaCTeHHM M 1opoA KHUBOTHBIX. CopT, NOpojaa, IITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHnue mis
CEJICKITMOHHOM pabOTHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
Dtanbl KOMOMHAIIMOHHOW ceneKnuu. VcnbTanue mpou3BOAUTENeH 1O moToMcTBY. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP MO MEHOTHUITY C MTOMOIIBIO aHAIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYTalUd Yy KYJIbTYpHBIX (OpM OpraHu3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOunaHTHBIX JIHK ms
MOJIYYEHUSI UCXOTHOTO MaTepuaia Jjisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, WK UHOpUauHT. HepoacTBeHHOE CKpelnBaHue, Wik ayrOpuauHr. ['eteposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNEeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE T'€HETHYECKHUX PECYpCOB KYJIBTYPHBIX PACTEHHM M HX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YeJIAX VIAVUULEeHUSI CYUWEeCMBVIOWUX U CO30AHUSL HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOoM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToptpersr: H. U. Basuiios, Y. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopinoyr, /1. K. benses.

Tabnuue! u cxembl: «L{eHTpBI TPOUCXOKAEHUS U MHOTOOOpa3usl KyJIbTYpHBIX PACTCHUI»,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACIEACTBEHHOW HM3MEHYMBOCTH», «METOIBI CENEKIUWY,
«Otnanénnas rubpuanzanusy», «MyrareHes».

JlabopaTopHasi padora «/3yueHne COpTOB KyJIbTYpHBIX PACTEHMH M MOPOJ JOMAIIHUX
KUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHILUIO, IJIEMEHHYIO (epMy, COPTOUCHBITATEIbHBI y4acTOK, B TEILIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEepUCTHKA. TpaaulMOoHHAs OHOTEXHOJOTHS: XJieOOoIeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue  TEXHOJOTMH M  MHCTPYMEHTOB  LI€JICHANpPABICHHOIO  HM3MEHEHUs U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuaumszalus U comaThdyeckuil smOpuoreHnes. lcmonb3oBaHue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KIOHMPOBAaHWE >KUBOTHBIX. MeETOJ TpaHCIUIAHTALUU sJep
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHAsI M T€HHass MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 T'eHa U KOHCTPYHMPOBaHHUE
pekomOunantHeX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OTUYECKHE MpoOJeMbl TE€HHOMU
VHXEHEPUU.

Menununckue 6unotexnosnoruu. [loctreHomuas nudposas meaunuHa. [1IP-auarnoctuka.
MeTa0o0I0MHBIH aHaNM3, FTEHOLIEHTPUYECKU aHAIN3 MPOTeoMa YeIoBeKa /ISl OIIEHKU COCTOSIHUS
ero 370poBbs. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepamusi paka. 3D-
OuouHXKeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIA U
ckaddonauHra s peuieHus 3a1a4 NepCoOHATN3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIeprKalluX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JIEBaHUS YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanun

Tabmumet u cxembl:  «Vcmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «l[loaydyeHne MOITOYHOKUCIBIX IPOTYKTOBY.

IKeKypeusi «buoTeXHOIOTHs — BaKHEHIIask MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apo:xneHue 1 pa3sBUTHE IBOJIOLMOHHBIX NIPEACTABICHUI B 0M0JI0THH
OpomonmonHas Teopust Y. [apsuna. [Ipeanoceuiku BO3HUKHOBEHMS JapBUHU3MA. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuiael 3Boaronuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPa3MHOXXEHMsSI OPraHW3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHMUE,
€CTEeCTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopmrnenue cuaTeTndeckoit Teopuu dBoitonuu (CTI). HelrpanbHast TeOpUst SBOJTIOIHH.
CoBpemeHHast IBOJIIOIMOHHAS OMoJIoTHsA. 3HAYEHHE SBOJIIOLIMOHHOW TE€Oopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUDA.

JdeMoHcTpanuu

[Moptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. K. Cenr-Unep, XK. Krobe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonnein, . K. bemnses.

Tabmuuer u cxemsl: «Cuctema xuBoid npupoasl (mo K. Jlunnaew)», «JlecTHUIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm ¢GopMUpOBaHUS NPHUCIOCOONIEHUNH Yy pacTeHUuN H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust U. Jlapsuna», «Haxoaxu Y.
HNapBuna», «®Dopmbel 00ppOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popM KamycThl», «[lopoasl JOMalIHUX KMBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBumny)», «Cxema COOTHOIIEHHS IBHKYIIUX CHUJI 3BOJIIOLMM», «OCHOBHbBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[lonymsiust kak s3jeMeHTapHas eAuHuna 3Bomonud. CoBpeMEHHbIE METOJIbl OLEHKU
FeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl nomyssiuil. 3meHenne reHo(oHaa MOMyNISIMM KaK
3JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJIEHHE. 3aKOH TeHeThdeckoro pasHoBecus JIx. Xapmau, B.
Baitn6epra.

OneMeHTapHble (akTOpbl (IBMIKYIIME CHIIBI) SBOJIONUH. MYTallMOHHBIA TMpOIIECC.
KomOunatuBHass m3MeHYMBOCTh. Jlpeiid reHoOB — ciydailHble HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiened B momymsiusax. Oddext ocHoBarens. Ipgexm OymvLiouH020 20pavluKa.
CHudicenue ceHemuuecko20 pasHooOpasus: npuyunel u credcmeus. Illposenenue s¢hghexma
opetigha 2eHo8 6 Oomvwuux u Manvlx nonyaayuax. Murparmuu. M305smms Oyt
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoyKTHBHAS).

EctectBennsiii otOop — HampaBisiouniuii ¢axtop sBositonud. POpPMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIUHA, CTAOMIM3UPYIOUIMN, pa3pbiBatomuid (au3pyntuBHbIN). [losoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOUMU. BO3HHKHOBEHHE
npucnocobaeHuit y opranuzmMoB. Apomopdo3sl U uanoaaantanuu. [Ipumeps! npucrnocobienuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, IOBEACHUYECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
W3onsuuss — kimoueBoit daktop BumooOpazoBanusa. I[lyrtm u cmocoObl BHI000pa3oBaHUS:
alonarpuyeckoe (reorpaduueckoe), CHUMMOATPHUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuanzanus). JIuTeIbHOCTb SBONTIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BONIOIMOHHON OWONOTMM B  pa3pabOTKE HAYyYHBIX METOJIOB COXPAaHEHUS
6nopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cI1OCcOObI OOpHOBI ¢ HEMl.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, O. Maiip.

Tabnuue! u cxembl: «MyTalMOHHAs U3MEHUYNUBOCTBY, «llomyssiiMoHHas CTPYKTypa BUIa»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwxKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi M30JALMs TOMYJIALUNA ceBaHCKOW ¢openny, «l'eorpaduyeckas H30IAIUSA
JUCTBEHHUIBI CUOMPCKON U JIMCTBEHHUIIBI JaypcKoiD», «IlomynsuuoHHbIE BOJIHBI YUCIEHHOCTH
XAIOITHUKOB M KepTB», «Cxema JecTBUS eCTECTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «MnpycTpranbHbIi MEJIAHU3MY, «OKusbie HCKOIIaeMBbIE»,
«[lokpoBuTENbCTBEHHAsE OKpacka XKHMBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Pusnonoruyeckue agantauuny», «IIpucnocobieHHOCTh OpPraHu3MOB U €€ OTHOCUTEILHOCTHY,
«Kputepun Bupa», «Bunpl-nBoiinukn», «CrpykTypa Buga B mpupoae», «CrocoObl
Buj00Opa3oBanus», «l'eorpaduueckoe BuAoOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DKO0JIOTUYECKOE BHU000pa3oBaHue BUAOB cuHML, «llomumionasl pacrenuit», «KamycTtHo-
peIeUHbIN THOPUT.

O6opynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH ¢
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHUH, Yydena NTHUIl U 3Bepel pa3HbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBILNXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHas pa6ora «BpIsiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHu3MOB U HX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1onus 1 eé pe3yJibTaThl

Merto bl u3ydeHust MakposBoronny. [laneonTonornueckre MeToAbl U3y4eHUs SBOJIIOLINH.
[Tepexonubie popmbl U GUITOTEHETUUECKUE PSIJIBI OPTraHU3MOB.

buoreorpadpuueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTEepUKOB U OCTPOBOB. broreorpaduueckue odaactu 3emin. Buabl-sHAEMUKN U PEJIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOrNIECKUE METObl M3Y4YEHHUS SBOJIIOLHUU.
I'emeTnyeckne MeXaHU3MBI HBOJIIOLIMM OHTOTE€HE3a M IOSIBICHMS JBOJIOLUOHHBIX HOBILIECTB.
I'omonornuHele ¥ aHAJIOrMYHBIE OpraHbl. PynuMeHTapHbIe OpraHsl M aTaBU3Mbl. MOJIEKYIIpHO-
reHeTU4ecKue, OHMOXMMHUYECKHME M  MaTeMaTHYeCKHEe METOJbl M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XpPOMOCOMHBIE MyTallUM U 3BOJIIOLMS T€HOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) HdBoMOUMH. [lpunyun  cmenvl  yHKYUI.
HeoOGpatumocTs 3Bostonu. AfantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOJIIOLHMH.

JdemoncTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, J. ['ekkens.

Tabnuupe! n cxembl: «PUIOreHETUYECKUN PSIJT JIOIAAN», «APXEONTEPUKC», «3BEpO3yOble
amepel», «Crerouedansy, «Punnodurer», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPUOHATIBHOTO
pa3BUTHs  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OpPraHbI»,
«PynumenTs», «ATaBU3MBI), «XpOMOCOMHBIE HA0OpBHI ueOBEKa W ILIMMIaH3e», «[IaBHBIE
HaIpaBJICHUs BOJIIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TrepOapuu, MYJISKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKU3HM Ha 3emiie. AOHOreHe3 U MaHCIEPMHS.
JloHay4HbIe MPEACTaBICHUS O 3apOKJICHUM XU3HHM (KpealroHu3M). ['Mmore3a mocTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBepkeHue onvltamMu @. Penu, JI. Cnannannanwy, JI. [lactepa.
ITpoucxosxaeHne >ku3HU U acCTPOOUOIIOTHSL.



OcHoBHBbIE 3Tanbl HEOPraHUUEcKo! 3BoJitonnu. [lnanerapHas (reosorunyeckas) 3BOJIOLUS.
Xumuueckass 3BONIONUSA. AOHUOTE€HHBIM CHHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumepa u I'. HOpu. OOpa3zoBanue noaumepoB u3 MoHomepoB. KoanepBarHas
runote3a A. WM. Omnapuna, rumote3a mepBuuHOro OympoHa JDk. XomjaeiiHa, reHeTHYecKas
runore3a I'. Mémnepa. Pub6osumbr (T. Yex) u rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmum u meroapl €€ wusydeHus. lckomaemble OpraHMYECKHE OCTaTKH.
I'eoxponosoruss u e€ Meronpl. OTHOcuTEeNbHAasE U aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHONOrnyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SITOXH.

HavanpHble sTansl oprannyeckoil sBosonuu. [losiBiaeHre M 3BONIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. COBpeMeHHblE MHKpPOOHBIE
OMOIIEHKM KaK aHajor mnepBbix Ha 3emiie coobmectB. Crpomaronutel. I[IpokapuoTsl u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHUE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpraHu3MoB. BO3HHMKHOBEHHE  OCHOBHBIX  T'pYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(o3bl PacTEHUH.
Beixon pacrenuit Ha cymy. llosiBneHme CHnopoBBIX pPAcTEHMl M 3aBOCBAHWE HWMH CYIIU.
CemenHnble pacteHus. [IpoucxoxaeHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tallbl 3BOJIONUHM KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBpEMEHHBIX TUIOB. IlepBhie X0proBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOnil 1 penTHIINMA.
[Tpoucxoxnenne miaekonuTaromux W nTull. [lpuHIun kimodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJam: apxei, MpoTepo30H, Maie030i, Me3030i,
KaitHO301. OOIas XapakTEepHCTHKa KIMMaTa M TEOJIOTHUYECKUX TporeccoB. [losBnenune u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJeo0pa3oBaHUE: €ro YCJIOBHS M BIMSHUE Ha Ta30BbIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3HMChbl mpouuioro. IlpuumHbl U cnenctBus
MaccOBBIX BbIMUpaHUil. COBpEMEHHBIN AKOJOTHYECKUH KpHU3HUC, ero ocoOeHHocTH. [IpoGiema
coXxpaHeHus 6Mopa3zHooOpas3us Ha 3emiie.

CoBpemeHHas cucteMa opranuyeckoro mupa. [IpuHIUNBI KjIaccu@UKAIM OPraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunukos, A. U. Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Muinnep, I'. FOpu.

Tabmuet u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lacTepa mo uzydeHuro
caM03apoXJieHus xu3Hm», «Cxema onbita C. Mummepa, I'. FOpu», «3Tanel HeopraHudeckon
3BOJIIOLUMY, «l'eoXpoHosornueckas mikanay, «HauanpHble 3Tanbl OpraHUYECKON SBOIOLUNY,
«Cxema o00pa3oBaHUsI DHYyKapuoT NyTéM cuMOHOreHeza», «CHucTemMa >KUBOW MPUPOIBDY,
«Ctpoenne Bupyca», «Apomopdosbl pactenmit», «PUHHOPUTB), «OIHOKIETOUYHBIE
BOJIoOpocHn», «MHOrOKIeTOouHble Bojopociany, «Mxuy», «llanopotHuku», «IonoceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS IKHUBOTHOIO MHUpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «KumeunononoctHeiey, «llmockue uepBm»,
«YUIeHUCTOHOTHEY, «PbI0BIY, «3E€MHOBO/THBIEY, «IIpecMbIkarommecs», «TItuiey,
«Mnexonuraromue», «Pa3Butue KuU3HM B apxeuMckod ape», «Pa3zBuTue KHM3HH B



MPOTEPO30MCKON 3pe», «Pa3BuTue KU3HM B MANEO30MCKONM 3pey», «Pa3BuTHe XKU3HU B
ME3030MCKON 3pe», «Pa3BuTHe XU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapuu pAcTEHUH Pa3ITUYHBIX OTJIENOB, KOJUICKIIMH HACEKOMBIX,
BJIQKHBIE TperapaThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMM WITIOKOXKUX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, Uy4yela NTUIl U 3BEpEH, KOJUICKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEeMbIX, MYJISIKH OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas JaGoparopnHas pabGora «MoaenupoBanue onbiToB Munepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUM B MIEPBUYHON aTMoChepey.

JladbopaTopHas pabGora «/3ydeHne u ONKUCAaHHWE WCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «/3yueHne 0COOEHHOCTEH CTPOEHMSI pPACTEHUM pPa3HBIX
OTJIETIOBY.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTOo/1bI AaHTPOITIOJIOTUH.

CraHoBJIeHHE TPEACTaBICHUI O MPOUCXOKICHUM YelIOBeKa. Pelnruo3Hble BO33pEHMSL.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxonctBo  yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHueckoe TIOJI0XKEHHE 4YelloBeKa.
CBuzeTenbcTBa CXOJCTBAa 4YEJIOBEKa C JKMBOTHBIMHM: CpPaBHUTEIBHO-MOP(OIOrHUECKHE,
aMOpHosoTuIecKne, (HU3HOJIOTO-OMOXUMUYECKHE, ToBeAeHUeckre. OTIUYus YeJoBeKa OT
KUBOTHBIX. [IpAMOX0k/IeHHEe U KOMILJIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwkymue  cuiabl  (PakTOpel)  aHTPOIOTEHe3a:  OWOJOTHYECKHE,  COIHAIbHBIC.
CooTHolieHre OHOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaUU aHTpororeHe3a. PaHHue 4enoBekooOpa3Hbie 00e3bsHBI (MIPOKOHCYJIBI)
U paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPATIONUTEKU —
JIBYHOTHE TPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOIAIIUMN U TEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuku. UenoBek reinenbOeprekuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKH
KaK BHUJ JIIOJEH XOJIOJAHOTO KinMara. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKUMN
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneoreneruka u najieoreHOMHKa.

DBOJIOLUS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHBII OTOOp B MOMYJSAIUSAX 4YeIOBEKa.
MyranuonHslii poriecc U nonumopdusm. [lomynsaioHHbIe BOJIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaATENS» B MOMYISAIUIX COBPEMEHHOT'O YeIIOBEKA.

Yenoseueckue pacbl. [lonste o pace. bosbmive pacel: eBporeouaHas (eBpasuiickasi),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHAalbHAsI), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH paccelieHus 4YeloBeka 1o rmiaHere. EnuHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucrnocoONeHHOCTh 4YeloBeKa K  pa3HbIM  yCIOBUSIM
OKpyxarei cpensl. Bnusiaue reorpadudeckoil cpensl U apeiida reHoB Ha MOpdoOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (u3uueckod (OMONOTHYECKOH) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS. ~ AQHTPOMOJIOTHUS M MAJCOAHTPOIOJIOTUS  YEJIOBEYECKUX  MOMYISIUH.
buocouuaneHpie  WccienoBaHUS ~— OpPUPOJbI  uyenoBeka.  MccnmenoBaHue — KOPBOJOLUU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



[Toptpersr: Y. dapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl:  «MeTOapl  aHTPOMOJIOTUNY», «[OJIOBHOW MO3r  YeEJIOBEKay,
«YenoBekooOpa3ubie 00€3bsSHBI», «CKENeT 4YeloBeKa W CKeNeT IMUMIIaH3e», «PyIuMEHTHl u
aTaBU3MbI», «J/IBIKyIlME€ CHJIBI AHTPOIOTEHE3a», «IBOJIOLMOHHOE JIPEBO YEJIOBEKay,
«ABcTpasonurek», «Henoek ymensiin», «HenoBek npaMoXoaauuiny, «JleHUCOBCKANM YEJI0OBEK
«Heanpepranbipy, «KpomanboHIb, «l[Ipeaku dYenoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUAIbHON KYJIbTYphl IPEIKOB
genmoBeka, penponyknuu (dotorpadum) KapTHH ¢ MHUQPOJOTHYCCKUMH H  OHOJICHCKIMU
CIO’KETaMH MPOUCXOKICHUS YeloBeKa, (poTorpaduu HaX0JIOK MCKOTIAEMBIX OCTATKOB YEIOBEKA,
CKeJIeT YeJIOBEeKa, MOJIeb uYepera 4elloBeKa W Yeperna IIMMIaH3€, MOJENb KHCTH YeJoBeKa U
KHCTH IIMMIIaH3€, MOJIETIN Topca MPEAKOB YEI0BEKa.

JladbopaTtopnasi pabora «/I3yueHue OCOOEHHOCTEHl CTpPOCHHS CKelieTa YeJoBeKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui 4eIOBEKay.

Tema 6. DJxojoruss — Hayka O B3aMMOOTHOLUCHUSIX OPraHU3MOB M
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpenoi

3apoxaeHue u paszBuTHe dKojoruu B Tpymax A. ['ymbGonwpara, K. @. Pymee, H. A.
CesepmioBa, DJ. I'ekkensi, A. Tencim, B. H. CykauéBa. Paznmenst u 3amaum sxosoruu. CBs3b
9KOJIOTUH C JPYTUMH HayKamHu.

Mertonpl skosorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHble. MojenupoBaHrue B SKOJIOTHHA. MOHUTOPUHT OKPYXKAIOIIECH Cpebl: JTOKaIbHBIH,
pPErHOHAIIBHBIN U TJI00ATBHBIN.

3HaUYECHHE DSKOJOTHYECKHX 3HAHWM I YeslOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBA CBA3€H YeNOBEUeCTBA C MNpHUPOJOoN. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbTYpPhl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHMUS.

JdemoncTpauuu

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynase, H. A. CeBepuios, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuisr 1 cxembl: «Pa3nensl sxonorum», «MeToasl 3KoJIorum», «Cxema MOHUTOPHHTA
OKpYXaoILEn Cpeabl».

JlaGoparopHasi padora «/3yueHne MeTOJI0B HKOJIOTHUYECKUX UCCIIECIOBAHUI.

Tema 7. Opranusmsl u cpea 0OMTAHUS

DOkonorudeckre (GakTOpbl W 3aKOHOMEpHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHYECKUX  (PakTopoB:  abuoTHYeCKue, OWOTHYECKHE, aHTpororeHHelie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKooTndeckux akropos. [Ipasmio munumyma (K. Hlnpenrens, 1O.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotuueckue ¢aktopsl. CBeT Kak dsKkojoruueckuii akrop. JlelcTBrue pa3HbIX y4aCTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTWYECKUE TPYIIbBl PACTEHUHM U KUBOTHBIX IO
OTHOLLIEHHUIO K cBeTy. CUTHalIbHAs poJjib cBeTa. DOoTonepron3m.

Temnepatypa kak skonoruueckuil ¢axrtop. [leiicTBue TemmepaTypsl Ha OpTraHU3MBIL.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxnocTh kak skonorudeckuii dakrop. IIpucnocobneHus pacTeHUid K MOJAEPKaHUIO
BogHOoro Oamanca. Kiaccudukanus pacTeHuid 1O OTHOIIEHHIO K Boje. [IpucmocobneHus
KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIITHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTPUOPTaHW3MEHHAsA. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOWTaHUS
opranu3moB. [Ipucnocobienns Opranu3MoB K KU3HU B Pa3HBIX cpeaax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MCHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. IlonsTie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AepeBbsi, KYCTapHHKH, KYCTAPHUYKHU, MHOTOJICTHHUE TpPaBbl, OJIHOJICTHHE TPABBI.
XKuzneHnole (GOpMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (COOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnyeckne  dakrtopbl. Buasl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIWS,
XHUIIHUYECTBO, CMMOMO03 U ero gopmel. [lapazutusm, koomepanus, MyTyaan3M, KOMMEHCATH3M
(KkBapTHpaHTCTBO,  HaxJieOHM4YecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, Qadbpuyeckue). 3HaueHHE OMOTUUYECKUX B3aWMOJICHCTBHM Uil CYIIECTBOBAHUS
OpraHuU3MOB B cpejie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHUIO K CBETY», « TeMIOKPOBHBIC )KUBOTHBIEY, «XO0JI0THOKPOBHBIC
KUBOTHBIEY», «DU3HOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMTaHUS OpPraHU3MOB),
«buonornyeckue putmMbly, «Ku3zHeHHBIE GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIXY,
«9KOCHCTEMA IMIMPOKOIMCTBEHHOIO JIeca», «IKOCUCTEMA XBOMHOTO Jiecan, «Llemu muraHus»,
«XwumuanaectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

O6GopynoBanue: repbapuyd pacTEeHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOWBBIX W
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHEIIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHus, repObapuMl U KOJUIEKIHUU TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHui, dYydela NTUIl W 3BEpei, repdapuu pacTeHHM, OTHOCSIIMXCA K rurpoduram,
KcepoduTtam, Me30(pUTaM, KOMHATHBIE DPACTEHUS JaHHBIX TPYII, KOJUJICKIUU KUBOTHBIX,
oOWTaIOUIMX B Pa3HbIX cpelax, repOapuu U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JIaJal0IuX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSIM YCJIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM DPACTEHUH U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIIMX B Pa3IU4YHbIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopHas pa6ora «BplsBIeHNE TPUCTIOCOOJICHHI OPraHNU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTyphbI».

JladbopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUH W3 pa3HBIX MECT
oOUTaHUSDY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISIIHI

DKOJOTUYECKHE XapaKTepucTuku nomynsuuu. [lomynsmus kak Ouosiornueckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢uznyecKkux OaphepoB U OCOOEHHOCTEH OHOJOTMU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpHI omysaiuil. OCHOBHBIE MOKA3aTETH MOMYJISIIIHH:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAas M MOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPAITHSL.

DKoJlorHYecKas CTpyKTypa mnonyiasiuuu. OIeHKa YMCICHHOCTH Nomyisiinuu. JluHamuka
MONYJSALUU U €€ peryiduus. buotnuecknii noTeHuuan nonyasauuu. MoaenupoBaHue JMHAMUKA
nonymsiuuu. KpuBbsle pocra uuciaeHHoctw mnonyisiuud. Kpusbslie BbbDKuMBaHus. Perynsmms



YHUCICHHOCTH NOMYJSIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKojoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »sKoNOTMYECKOM HUIIE BUAa. MecrooOuTanue. MHoOromepHas MOJENb
skonornyeckor Humu Jx.M. Xaruuncona. Pazmepsl 3kosorndeckoi Humu. [loteHnuansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BuIbl M KX KU3HEHHBIE CTpPaTErHH.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJIEHUS W MUIpalud >KMBOTHBIX. buosiornueckue uHBa3uu
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsium», «IIpocTpancTBeHHas
CTpyKTypa mnomynsuun», «Bo3pacTHele mnupamuasl nomynsauun», «CKOpOCTbh 3aceieHus
MOBEPXHOCTU 3e€MJIM Pa3IMYHBIMU OpraHuzMamm», «Mojens skojmornueckor wumu Jx. U.
XaTynHCOHaAY.

O6opynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas pa6ora «IIpucrmocobieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rus c000IECTB. IKOTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MexAy OpraHu3MaMu B
OuoreHo3e.

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaun). ®DyHkuuoHanbHble OJIOKU
OpPraHu3MOB B HKOCHUCTEME: MPOAYLIEHThI, KOHCYMEHTbI, PEAYLEHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. AbGuorndeckue Onoku sxkocucreM. I1oUBBI U UIBI B 3KOCHCTEMAX.
KpyroBopoT BElIECTB ¥ MOTOK 3HEPTHU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeN IKOCHCTEMBL. buoMacca 1 mpoayknus. JKOJIOTMYeCKUe TUPaMHUIbI
qyuces, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — cykieccuu. IlepBuuHble U BTOPUYHBIE CYKLIECCUU U HUX
IPUYMHBL. AHTpPONOTEHHbIE BO3JCHCTBHA Ha cykueccuu. KimmakcHoe — cooOIecTBoO.
buopaznooOpazue 1 oJHOTa KpyroBOpoTa BEIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

IIpupoanble 3KOCHUCTEMBL. JKOCuUcmeMbl 03€p u pex. IKocucmemvl Mopel U OKeaHos.
DKocucmemvl mynop, 1ecos, cmenetl, nyCmoliib.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmmums mexny
AHTPOIIOTE€HHBIMHU U NPUPOJHBIMU 3KOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opoackas ¢iuopa u dayHa.
CunanTponuzanusi ropoJckoi ¢ayHbsl. buonormueckoe U  XO3SHCTBEHHOE 3Ha4yeHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHUA  OCHOBHBIX  B3aUMOJEHCTBMHA  OpPraHM3MOB B
sKocucteMax. Ponv kackaonoeo s¢hgexma u 6u0o0s-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJSALUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3/IEHCTBHM.

Mexanusmol  6030elicmeusi  3aepA3HeHUll  PAa3HblX ~MUN08 Ha  CcyOOpP2aHU3IMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOI02UYECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTo10I0TusT MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuier u cxembl: «CTpykTypa OHOIIEHO3a», «DKOCUCTEMAa IMIHPOKOIUCTBEHHOTO JIECay,
«JKocucreMa XBOMHOTO Jeca», «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B SKOCHCTEMEY,
«Kpyrosopor BemecTtB B 3kocucreMey», «llenn nuTanus (nmacTOuiHasl, JETPUTHAS)»,
«OKOJIOTHYECKas MUPaMUIa YHCe», « DKOJIOTHYECKas MUpaMuia OMoMacchl», «DKOJIOTHIECKas
nupamuzaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BocctanoBieHue
Jjeca Iocie moxapa», «JKocucTema 03epa», «ArpoleHo3», «KpyroBopoT BemIeCTB M MOTOK
SHEPruu B arpoueHosey, «IIpumepsl ypOboskocucTem».

OGopynoBanue: repbdapun pacTEHUM, KOJUICKIIMM HACEKOMBIX, Yydelia MTHUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladbopaTopHas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKCKypeust «IKCKypcHs B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKeKypeust «IKCKypcHs B arpodKOCUCTEMY (Ha IM0JIe WK B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapnas o0osouka 3emid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
o6uocpepe. Obmactu 6uocdeps! u e€ cocras. Kupoe BemecTBo Onocdepsl U €ro QyHKIHUH.

3aKoHOMEPHOCTH cymiecTBoBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
sKkocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHYECKHUE IUKIIBI (Yraepoa, a3oTa). PuTMuaHOCTh siBJIeHUH B Onocdepe.

3onanbHOCTH Onocdepsl. [lorsiTne o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHApPA, XBOWHBIE
Jieca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, MyCThIHHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpyktypa ¥ (QyHKIUS >KUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuit, 3. 3rocc.

Tabmuupl u cxemsl: «I'eochepsr 3emmm», «KpyroBopoT azora B npupoje», «KpyroBopot
yriaepojaa B mpupojae», «KpyroBopot kucinopona B mpupoae», «KpyroBopot Bojbl B PUPOIEH,
«OcHoBHBIE Omombl cymm», «Knumatndeckne mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennsiii  jec», «Crenb», «CaBanHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIUH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKoJIOTHYeCKHe KpHU3UChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocdepy.
3arps3HeHrne BO3AyIIHOM cpeabl. OxpaHa Bo3fyxa. 3arps3HeHHe BOAHOHM cpeapl. OxpaHa
BOJHBIX pecypcoB. Paspymienue noussl. OXpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHne KnuMara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha pPACTUTENBHBIH M JKUBOTHBIK Mup. OxpaHa
PaCTUTENBHOTO M XUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXpaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). borannyeckue caapl U 300J0THYECKUE
MapKH.



OCHOBHBIC TIPUHIIMITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEYECTBA M MPHUPOABI. ParmioHampHOE
MPUPOJIOTIONIF30BAaHUE M COXpaHEHHWE OMOJIOrHMYeckoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TI00aTBHBIX KOJIOTHUECKUX KpU3UcOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €T0 BEPOSTHBIE TIOCIIECTBHSL.

Pa3BuTHE METOMOB MOHHMTOPWHTA pPAa3BUTHS OIACHBIX TEXHOT'CHHBIX IIPOIICCCOB.
Cucmemnble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontuie
cucmemsl, obecneyusaowjue O0OCMYn K UHGOpMAyUU NO COCMOAHUIO OMOENbHbIX BUO08 U
akocucmem. OCHOBbL IKOpeabuIUMayu IKOCUcmem u cnoco608 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKocUCmeM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: <«3arpsisHeHHe arMmoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbIl  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TeppUTOPUINY, «MOJIeNn yIpaBIsieMOTO MUPaY.

Ob6GopynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®eneparnuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITPOT'PAMMBI 110
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI TI0 OHOJIOTHH BBIJICIICHBI
CIIEAYIOIIME  COCTABIIAIONIME: OCO3HAaHWE OOYJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONIPEICTICHHIO,
Hanuuue momugayuu K OOydeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, npucymmnmMu CUCTEME
Onosornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3ZHAHUSL ~ DKOJIOTHUECKOW  KYIbTYPHI,
CnOCobHOCMU CMAgUMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA MPOTPAMMEBI 110 OHnoIornu JOCTUTAOTCA B €ANMHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TpaJUIITMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, IMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUS U CaMOPA3BUTHSI, Pa3BUTHsI BHYTPEHHEW MO3UIUU JUYHOCTH, MATPUOTHU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aHMHOIO
yBaKeHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacClE€OUI0 U TpaJulUsaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOEHMS yueOHOTro mnpenmMera «bHoaorus» MOMIKHBI OTpaKaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNIuXcsi pyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOexXJAeHUH, COOTBETCTBYIOIIUX TPAJAULHUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M ONbITa JESTENbHOCTU B IPOILIECCE pealu3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHMS:

cOpPMUPOBAHHOCTh  IPAKIAHCKOM MO3UIMH  OOydarolmerocss Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATEIbHBIX 3a/1a4, BHITIOJIHEHUH OUOJIOTMYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OMpEeNeNIATh COOCTBEHHYIO TIO3MLHMIO 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HU U OOBSICHATSH €€;

YMEHHE y4YUTBIBATh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIOJIEH ¢ pa3HbIMH yOSKIEHUSAMH, KyIbTYPHBIMHU LIEHHOCTSIMH U COLMATHHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATENBHBIX M HCCIEIOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTIIOHEHTOB MPH 00CYXIEHIH CIIOPHBIX BOIIPOCOB OHOJIOTUYECKOTO COJCPKAHNUS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESTEIbHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepe]] PoauHOMN, TropAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHONIIEHHE K MPUPOJHOMY HACIECIUWI0O ¢ TaMSATHUKAM TMPUPOJIBI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKMX YUY€HBIX B CTAaHOBJICHHWE W Pa3BHUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTB K CITY)XEHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CrIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUpPY, BKJIIOYAs 3CTETUKY ObITa, HAYUHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHWIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJIEHHE NPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOroieHre TUTHEeHUYECKUX MPaBWJI U HOPM, cOaJaHCHPOBAHHBIN PEKUM 3aHATHI M OTHAbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYaIUsAX, YIPOKAIOIINX 3I0POBBIO U )KU3HU JTIOCH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOIMUECKOM M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSATENbHOCTH;

WHTEpEC K pa3jMyHbIM cdepaM MNpodeccHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOpP Oymymiel mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIJIaHbI;

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

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



9KOJIOTHYECKHU 11eIec000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIICHUE YPOBHS 3KOJIOTMYECKON KYIbTYphl: NPHOOPETEHHE ONBITA IJIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJCTBUMN ISl OKPYKAIOIICH CPe/Ibl;

OCO3HaHHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH MCTIOJIB30BaTh MPUOOPETaeMbIe TIPU U3YUYECHUU OWOJIOTUW 3HAHUS U YMEHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BaHKUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HEMPUSATHE JIEUCTBHI, MPUHOCSIIINX BpPEI OKpYKAloIleld NPUPOJHON Cpere,
yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJOTUYECKUE TOCIEACTBUS MPEANTPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESITETPHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBAThCS HMH B
MO3HABATEIbHOM, KOMMYHMKAaTUBHOM U COILMAJIbHOM TMpaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JWajore KyIbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3HIKOBOW M YNTATEIHCKON KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXY JIFOJIbMU U TIO3HAHMS MUPA,

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLeM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHnu MpooiieM COXpaHEeHUs! PUPOIHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble MpooOieMbl pa3BUTHSL YETIOBEUECTBA, MIOUCKA MYyTeil BhIX0Ja U3 TJI00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJSX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TOJydaeMmble 3HAHUS [Jis aHalu3a U OOBACHEHUS SBJICHUU
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHYECKHE 3HAHUS Ui PEIICHUS
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTh OCYILIECTBIISITh MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30BaHUIO U CaMOOOpPA3OBAHHIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUS ydeOHOro mpenmera «buonorus» BKIIOYAIOT:
3HaYUMBbIC IS (OPMHpPOBAHHMS MHPOBO33PCHHS  OOYYAIOIIMUXCS  MEKIHCIHUILTUHAPHBIC
(MeXIIpeIMEeTHBIC) OOIIICHAYYHBIE TIOHSTHS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHHE, IPOIECC, CUCTEMa, HAydHBIH (AaKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, UCCIIeIOBaHUE, HAOIIONEHNE, W3MEPEHHE, SKCIEPUMEHT U JPYrue); YHHUBEPCaJIbHBIE
yueOHble JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanre (HyHKIUOHATEHONW TPAMOTHOCTH W COLMAIIBHOW KOMIIETEHIIMH OOYYaronIuXcs;
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXTUCIUTTHHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHUS W YHHBEpCaJIbHBIC Y4YeOHBIC JCWCTBHS B IO3HABATEIHHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare usydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuvarorerocst OyayT copMuUpoBaHBI MMO3HABATEIbHBIC YHUBEPCAJIbHBIC YYEOHBIC ICHCTBUA,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBUS, PETYISATUBHBIC YHUBEpCAIbHBIE
yueOHbIe IEHCTBUS, COBMECTHAS ACATEIHHOCTb.

MertamnpeaqMeTHbIe pe3yJbTaThl OCBOSHHS IPOTPaMMBI CpeIHero oO0Imero oOpa3oBaHUs
JOJIKHBI OTPaXKATh:

OByaieHHe YHMBEPCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIUpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUIMHU);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJbTaThl ACSITEILHOCTU C IIOCTABJICHHBIMU 1IENISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AaKTOB M SIBJICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXAeHHs] (MHIYKTUBHBIC, JACAyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHbIE CPEJCTBA MAJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(OOPMALIMOHHBIX HCTOUYHUKAX;

paspabaTeIBaTh IJIaH PELICHUs MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pPA0OTy B YCIOBHUSX pEAIbHOTO, BUPTYaJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe NCCIEI0BATEIbCKHE IEHCTBUS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspenieHus mpoosieM, CloCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0 M MPUMEHEHHUIO B yYEOHBIX CHUTYaIUSIX, B TOM YHCIE TPH
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KHU3HCHHBIX CUTYaIUAX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aQHAIM3WPOBATh TIOJMYYCHHBIE B XOJC pENICHHUS 3aJa4d Pe3yJIbTaThl, KPUTHYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHWUSA B  TIO3HABATEIBHYIO H  TPAKTHYSCKYI0  00JacTH
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopManUeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAy4YHBIH SI3bIK B KA4yeCTBE CpPEACTBAa MPH paboTe ¢ OHOJIOTHYECKOM
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BJIQJICTh HAaBBIKAMHM DPACIO3HABaHUS M 3allUThl WHGOpMAIMU, HWHOOPMAIIMHOHHON
0€30MacHOCTH TUYHOCTH.

Ogiaenne YHUBEPCAJTbHBIMIA KOMMYHUKATHBHBIMH 1€HCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYHIECTBY 0OCYXJIaeMoil TeMbl (yMEHHE 3a7aBaTh BOIPOCHI, BBHICKA3HIBATH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHMSA, TMOHMUMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYTUX JIIOJIed, IPOSBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOM (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMOJIOru4YecKoi MpoOsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHUS TPYIIOBbIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESTeIbHOCTH, OpPraHM30BbIBATH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IIOCTYIKax IO OTHOLIEHUIO K JKMBOW IIPUPOJE, CBOEMY 3OPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
YKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 3a PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYalluH, BBIOOPA BEPHOTO PEIICHHS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEAOCTAaTKU U JIOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTrHbie pe3ynabTaTbl OCBOEHHUS COJiep’KaHusl ydeOHoro mpenmera «buonorusp» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecrieueHne npouabHOr0 00y4eHus: 00yJarOIMnXCs
ouonorun. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEeMCTBUII 1O OCBOEGHMIO, HMHTEPHpPETAalMd U MpeoOpa3oBaHUIO 3HAHUM, BUIbI
JEeSITEeIbHOCTH MO TOJYYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
W3YYEHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJI’KHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHHUI O MECTE U PO OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAyYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHny MpodiieM palMoHaIbHOTO TPUPOIOTIONIB30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOexKHBIX
Y4€HBIX B pa3BUTHE OHOJIOTHH;

BIIQJICHUE CUCTEMON OMOJIOTMUYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolliue
OMOJIOTMYECKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KIJIETKA, OpPraHu3M, MeTaboim3M, TOMeocTas,
CaMOperyJsius, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopus T. IlIBanmma, M. Illnetinena, P. Bupxosga,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMIT), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOT0 MOKOJICHHS, PaCUICINIEHHUs, YUCTOTHI raMeT, He3aBUCUMOro HacienoBanus ['. Menzens,
TOMOJIOTHUECKUX PSAOB B HacleNCTBEeHHOW wusMeHuynBoctd H. W. BaBumnoa), mpuHIUMbBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
UCCIIEIOBAaHUSIX KUBBIX O0BEKTOB (OMMCAHNE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIICIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKApHOT U 3YKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, rpuOOB, pacTeHuUH,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIBbHOCTH, IPOTEKAOIUX B OPraHU3Max pacTEeHUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALLIEHNUs SHEPTHH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(HOro TUMOB MUTAHHS, (POTOCHMHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOXKEHHUS,
WHAMBUIYAIILHOTO DPa3BUTHUA OpraHu3Ma (OHTOr€He3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATH B3aUMOCBS3M MEX]y OpPraHOMJAMH KJICTKH U HMX (DYHKIHMSAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAHEW U WX (PYHKIMSIMH, MEXIy OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHa BEIIECTB, dTallaMU KJIETOYHOTO IMKJIA M YKU3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢deHoTunom u (pakropamu cpenpl OOUTaAHHUS;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTMYECKMMHU MPOLECCAMU M SIBJICHUSIMH, JI€l1aTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U MpakTH4ecKue paboThl, cOOMI0aTh MpaBuiia Ipu
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HUX HKCHEPUMEHTAIBHBIMH CpEICTBAMHU,
bopMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MOJIyY€HHbIE pe3yJbTaThl U JeNIaTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe 1O OMOJIOTHH, SKOJOTHU H
MEJUIIMHE, TPOBOJMMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO TNPEACTABISTH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUsX;

yMEHHE OIIEHMBAaThb JTHUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMoJIOTMM M MeIULIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE TeHOMA U CO3/JaHNe TPAHCTE€HHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP Oyaymiel nmpohecCuoHaAIbHOU IEATeTLHOCTH B
oOnacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIUH, BETEPUHAPUH, CEIbCKOTO X034HCTBA, MUIIEBOI
IIPOMBIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJIKEHHE OHOJOrMYecKoro o0Opa3oBaHMs B
OpraHu3alUsaX CPeAHEro NpopecCHOHaNbHOIO U BbICIIET0 00pa30BaHUsl.

[IpenmeTHble pe3yabTaThl OCBOEHHsI ydyeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTpaXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUHA O MECTE U POJIM OMOJIOTUHU B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUU SKOJIOTHYECKUX MPOOJeM 4YeloBEeYecTBa, a TaKKe B PEILICHUU BOIPOCOB
palMOHAIBHOIO MPUPOAONOIb30BaHUS, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLICHUS K
pUpoJe, OOLIECTBY, YENIOBEKY, O BKJIJ€ POCCHUICKMX U 3apyOeKHbIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIIOYAET ONpPENCICHUS U
IIOHMMAaHHUE CYIIHOCTH OCHOBOIOJArarolUX OHOJOrMYECKUX TEPMUHOB M MOHATUH (BUI,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoonuu), yueHus (A. H. CeBepuoBa — 0 MyTSIX M HalpaBIECHUSX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTnyeckoro papHoBecust Jx. Xapau
u B. Baiinbepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (munumyma HO. JluGuxa,
HKOJIOTHYECKOM MUpaMubl S3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IIO3HAHMs, MWCIIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB M HKOCHUCTEM (OIMCaHUE, H3MEpeHHe,



HaOJr0/IeHNE, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPONOT'CHHBIX M3MEHEHHH B
IPUPO/IC;

YMEHHUE BBIJCIATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLUIETO, MABIKYIIETO U pa3pbIBAIOIIETO0 E€CTECTBEHHOTO 0TOOpa,
AJUIOMATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BaHMUS, BIUSHUS JABHKYIIUX CHJI SBOJIIOLUT
Ha TreHO(OH]| MOMYJISIUHN, MTPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUN SBOJIIONNHU, KPYrOBOPOTA BELIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIOIUH, JBIKYIIUMHU
CHJIAaMH aHTPOTIOI€HE3a, KOMIIOHEHTAaMH PA3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOJICHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCHCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JIOKa3aTeJIbCTBA POJICTBA OPraHM3MOB pAa3HBIX CHCTEMAaTHYECKHX TpYIII,
B3aMMOCBSI3 OPTaHU3MOB M CpEIbl OOWTAHMS, €IWHCTBA UYECIOBEUYECKUX pac, HEOOXOJUMOCTH
COXpaHEHHsT MHOT000pa3vsi BHJOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTHYECKHE 3aJadd, BBISBIATH HPUYMHHO-CIICJCTBEHHBIC CBSI3U
MEX]y HCCIIEAYEeMBbIMH OHMOJIOTHYECKUMH MpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia TPU
pabote ¢ yueOHBIM U 1ab0paTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
bopMyHpys 1eNb UCCIIETOBAHMS, aHATM3UPOBATh OJTYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBAaTh B Y4Y€OHO-HCCIIEOBATEILCKONW paboTe MO OMOJIOTUH, DKOJIOTHU H
MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W IYyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3Y/IbTAThl HA YUCHUUECKUX KOHPEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU JKU3HHU, 4YEJIOBEKA U
YeJIOBEUECKUX pPac, O MPHUYMHAX, MOCIEACTBHSX M CIIOCO0aX MPEIOTBpAICHHS TI00aThbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyaymiei nmpodhecCHOHALHON ACSITEIIbHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
TICUXOJIOTUH, BETCPUHAPUH, CEILCKOTO XO3SHCTBA, MUINEBOW MPOMBIIUICHHOCTH, YIiyOJsaTh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOTO O0O0pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE

(uudgposbie)

o0pa3oBaTe/ibHbIE

pecypchbl

buonorus kak Hayka

http://school-
collection.edu.ru

JKuBrle cucTeMBI 1 UX HN3YYCHUEC

http://school-
collection.edu.ru/

buosorng kierku

http://school-
collection.edu.ru/

Xumudaeckas opranu3anus KJICTKU

10

http://school-
collection.edu.ru/

Crpoenue u GyHKIHUU KIETKU

http://school-
collection.edu.ru/

OOMeH BellecTB U MpEeBpallleHue SHEPTUU B
KJIETKE

http://school-
collection.edu.ru/

HacnencrBennas nHGopManus ¥ peaanu3amus
€€ B KJIETKE

0.5

http://school-
collection.edu.ru/

JKU3HEHHBIN UK KJIETKA

http://school-
collection.edu.ru/

Ctpoenue U GyHKIMH OpPraHU3MOB

17

1.5

http://school-
collection.edu.ru/

10

PaszMmHoOXeHUE U Pa3BUTUC OPraHU3MOB

1.5

http://school-
collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11

['eHeTnka — HayKa O HACJIEICTBEHHOCTU U
HU3MCHYUBOCTH OPraHnu3MOB

0.5

http://school-
collection.edu.ru/

12

3aKOHOMEPHOCTH HACIEACTBEHHOCTH

10

http://school-
collection.edu.ru/

13

3aKOHOMEPHOCTH U3MEHYUBOCTH

http://school-
collection.edu.ru/

14

T'eneTuka uenoBeka

http://school-
collection.edu.ru/

15

Cenekiusi OpraHu3MOB

http://school-
collection.edu.ru/

16

BroTtexHonorusa u cHHTETHYECKAsA OMOJIOTHSI

http://school-
collection.edu.ru/

17

PesepBHOE Bpems

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME

102

13



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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11 KVIACC

KoauuecTBo yacoB DJIEKTPOHHbBIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM (uudgposbie)
) NPOrpaMMbl Beero Konrtpoabnbie | [lpakTuyeckue o0pasoBaTe/ibHbIe
paﬁoTbl paﬁoTbI pecypcsl
1 3apoxaenue I/IupaSBI/ITI/Ie SBOJIFOIIHOHHBIX 4 0 0 htto://school-
MpeACTaBICHUHN B OMOJIOTHH collection.edu.ru/
2 MHEKpPO3BOIIONHUS U €€ PE3YIILTATHI 14 0 2 http://school-
collection.edu.ru/
3 Makpo3BOIIONHS U €€ Pe3yTbTaThl 6 0 0 http://school-
collection.edu.ru/
4 T[TpoucxosX/IeHNe U Pa3BUTHE XKI3HM Ha 3emne | 15 0 1.5 http://school-
collection.edu.ru/
5 [TpoHCXOK/IeHNE UeTOBEKa — AHTPOTIOTEHE3 10 0 1 http://school-
collection.edu.ru/
DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHW3MOB M HAJIOPTaHU3MEHHBIX CUCTEM C 3 0 0.5 http://school-
OKPYKAIOLIEeH cpeoii collection.edu.ru/
7 OpranusMsl ¥ cpezia OOUTaHuUs 9 0 1.5 http://school-
collection.edu.ru/
8 DKOJIOTHs BUIOB M TIOMYJIAIMN 9 0 0.5 http://school-
collection.edu.ru/
9 DKoJI0TUs COOOIECTB. DKOTOTUUECKUE 12 0 05 htto-//school-

CUCTCMBI

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

10 Buocdepa — r106anbHas S5KOCHCTEMA 6 0 http://school-
collection.edu.ru/

11 YesoBeK M OKPYXKAIOIIAs cpesia 6 0 http://school-
collection.edu.ru/

12 PesepBHOE Bpems 8 0

OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 102 7.5



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

MPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yIbTaTaM O0CBOEHHUS
NpPoBepPsieMOro | OCHOBHOI 00pa30BaTeJbHOI NPOrPaMMBbI CPe/IHEro 001Iero
TpeOOBaHuUs o0pa3oBaHus

CdopmupoBaHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHNN COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTUHBI MUpPa, B TO3HAHUM 3aKOHOB IPUPOJIbI M PEILICHUH )KU3HEHHO
BAYKHBIX COLIMAJIbHO-ITHYECKUX, SKOHOMUYECKHX, SKOJIOTHYECKUX podiieM
YeJI0BEYECTBa, & TAKXKE B PEIIEHUH BOIIPOCOB PAllMOHAIBHOIO
MIPUPOIOII0JIL30BAHNUS, B (POPMUPOBAHUN LIEHHOCTHOTO OTHOLIEHUS K
MpHUpoie, OOIIECTBY, YETOBEKY; O BKJIa/I€ POCCUNCKUX U 3apyOeKHbIX
y4€HBIX — OMO0JIOTOB B pa3BUTHE OMOJOTUU

Bnanenue cucreMoii 3HaHUI 00 OCHOBHBIX METOJIaX HAYYHOTO MTO3HAHMSI,
HCIOJIb3YEMBIX B OMOJIOTUYECKHUX MCCIICTOBAHUSX KUBBIX 00BEKTOB U
9KOCHUCTEM (OTHCaHue, M3MEpPEHNe, IPOBEICHNE HAOMIOACHUH ); cCrioco0aMu
BBISIBJICHHS M OTICHKH aHTPOIIOT€HHBIX N3MEHEHU B TIPUPOJIE.

YMeHue BBIJIBUTATh TUTIOTE3bI, POBEPITH WX SKCIIEPUMEHTATLHBIMH
cpeacTBamMu, GOPMYITHPYS Ie]Tb UCCIICIOBAHMS, aHATH3UPOBATH
MOJTyYCHHBIC PE3YyIbTaThl U JIeJIaTh BHIBOIBI.

BrisiBieHrE 3aBUCHMOCTH MEXKTY UCCIEAYEMBIMU BEIMUYNHAMH,
00BSICHEHHE MOJTYYEHHBIX PE3YIHTATOB U (POPMYIMPOBAHKE BHIBOJIOB C
HCMOJIb30BAHUEM HAYYHBIX MTOHITUN, TEOPUI U 3aKOHOB

YMeHue BiIaJieTh CUCTEMOMN OMOJIOTUYECKUX 3HAHHM, KOTOpask BKIIFOYACT:
OCHOBOIIOJIArafoIIye OMOIOrnYecKre TEPMHUHBI M IOHATUS (3KU3Hb, KJIETKA,
TKaHb, OpraH, OpraHu3M, BUJI, HOMYJISLMSA, SKOcHcTeMa, OHOIIeHO3, Orocdepa;
METa00JIM3M, TOMEOCTa3, KIICTOYHbI IMMYHUTET, OMOCHHTE3 OCIIKa,
OUOTIONMMEPBI, TUCKPETHOCTh, CAMOPETYJISLIUS, CAMOBOCIPOU3BEICHHUE,
HACJIEJCTBEHHOCTh, U3MEHUYMBOCTb, SHEPrO3aBUCHMOCTh, POCT U Pa3BUTHE);
Ouosiornueckue Teopun: kierounas reopus T. [1IBanna, M. llneiinena, P.
BupxoBa; kiioHaJIbHO-CeIEKTUBHOTO UMMYyHHTeTA [1. Dpnux, U.A.
MeuHnukoBa, XpOMOCOMHasi Teopust HacaeAacTBeHHocTH T. Moprana, 3akoH
3apojsiieBoro cxojactsa K. bapa, spomonronnas treopust Y. JlapsuHna,
CUHTETUYECKas TEOPUs IBOJIIOIMH, TeOpHUs aHTponoreHe3a Y. /lapsuna;
Teopus 6uoreoneHo3a B.H. Cykauésa; yuenue H.M. BaBuiioa o nenTpax
MHOT000pa3us U MPOUCXOKICHUSI KYIbTYPHBIX pacTeHuid, yuenue A.H.
CeBep110Ba 0 MyTSX U HAIIPaBJIEHUSX 3BOJIIOIUH, yueHue B. 1.
Bepnazckoro — o 6uocdepe);

3aKOHBI (€IMHOO0Opa3Hsi MOTOMKOB MIEPBOTO MOKOJICHUS, PACHIEIIICHUS
MPU3HAKOB, HE3aBUCUMOIO HaclieoBaHus Npu3HakoB I'. Menens;
CLEIJIEHHOTO HAaCJIeI0BAHMS PU3HAKOB U HAPYIIEHUs CLEIJIEHUs TeHOB T.
Moprana; roMoJIOTHYECKUX PSAAOB B HACIeACTBEHHOM n3meHnunBocty H.U.
Basunosa; renernueckoro pasHoBecus [[x. Xapau u B. Baiin6epra;
3apoapieBoro cxoacta K. bapa; 6uorenernueckuit 3akon 3. ['ekkens, O.
Mromnnepa);

MPUHLHUIIBI (UACTOTHI FAMET, KOMIIJIEMEHTAPHOCTH);

npaswia (MuanmymMa FO. JInOuxa, 2K0JIOrHYeCKOM MUpaMUIbl YUCEIl,




Oromacchl U PHEPTUHN );
runoTe3sl (koarepBatHoi AWM. OnapuHa, mepBUYHOTO OyIiboHA JIK.
Xonpetina, mukpochep C. Dokca, pudozuma T. Uek)

YMmenue peuiaThb MIOUCKOBBLIC OHOJIOTHYECKHUE 3alauu; BbIABJIATH HPUYIUHHO -
CJICACTBCHHBIC CBA3U MCXKIAY UCCICAYyCMbIMU OHOJIOTMYCCKUMU O6’I)€KT3,MI/I,
InponueccamMu U sIBJICHUAMM, ACJIaTh BbIBOAbI U ITPOTHO3bI HA OCHOBAHWU
INOJIYYCHHBIX PE3YJIbTATOB,

COCTaBJIATH TCHOTUITMYCCKUEC CXCMbI CKPCHIUBAHUS IJIA PA3HbIX TUIIOB
HaCJICAOBAHUS IIPU3HAKOB Y OPraHu3MoOB, COCTABJIATL CXEMBbI IICPECHOCA
BCIHICCTB U SOHCPI'MH B 9KOCUCTEMAX (IIGHI/I IIMTaHWs, ITUIICBBIC CeTI/I)

YMeHue ycTaHaBIMBaTh B3aUMOCBSI3U MEX/y CTPOCHUEM U (PYHKIMSIMMU:
OpraHouIOB, KJIETOK pa3HbIX TKaHEH, OpraHaMu U CUCTEMaMU OPraHOB y
pacTeHMi, ’KUBOTHBIX U YEJIOBEKA; MEKy ATallaMi 0OMeHa BEIECTB;
JTanaMy KJIETOYHOTO IIMKIIA U )KU3HEHHBIX LIUKIJIOB OPTaHU3MOB; dTaraMu
SMOpPUOHAILHOTO Pa3BUTHS; TEHOTUIIOM U (DEHOTHUIIOM, (PEHOTUIIOM U
(akTopaMu cpesbl OOMTaHUS; TPOLIECCAMU IBOJIIOLNN; ABMKYILIUMHU
CHJIaMU aHTPOIOTeHe3a; KOMIOHEHTAMH Pa3JIMYHbIX SKOCUCTEM U
MIPUCTIOCOOIEHUSIMU K HUM OPraHU3MOB

VYMmenne BBIICIATE CYIICCTBCHHBIC IPHU3HAKU!

CTPOCHHA BUPYCOB, KIICTOK ITPOKAPHUOT U OYKAPHUOT, OAHOKICTOYHBIX U
MHOTOKJICTOYHBIX OpTraHU3MOB, BUI0B, 6HOF€OHCH030B, 3KOCHUCTEM U
O6rocdepsl; CTPOCHHS OPTaHOB U CUCTEM OPTraHOB PaCTeHUH, JKUBOTHBIX,
YeNI0BeKa; MPOIECCOB )KU3HEACATEIPHOCTH, MIPOTEKAIOIINX B OPraHM3Max
pacTeHuii, )KUBOTHBIX U YEIOBEKa; OMOIOTUIECKUX MTPOIECCOB: OOMEHA
BemecTB (MeTabom3M), HHGOPMAIUK U PEBPAICHHU ST SHEPTUU, OPOKEHUS,
aBTOTPO(HOTrO U reTepOTPOPHOr0 THUIOB MUTAHUS, OTOCUHTE3A 1
XEMOCHHTE3a, MHTO03a, Mei03a, TaMeTOreHe3a, SMOproreHesa,
MOCTAMOPHOHAIBHOTO PA3BUTHUS, PA3MHOKEHHSI, HHIUBUAYAIILHOTO
pa3BUTHS OpraHu3Ma (OHTOTeHEe3a), B3aMMOICHCTBHSI T€HOB, TETEPO3HUCa;
JeWCTBUH UCKYCCTBEHHOTO 0TOOpa, CTAOMIIM3UPYIOLIETO, IBIKYIIETO U
Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA; AJUIONATPHIECKOTO U
CHUMITATPHYECKOTO BUI000Pa30BaHVsI; BIUSHIS JBIDKYIIHX CHJT DBOJTFOIIHH
Ha reHO(OHT TTOMYJISAUY; TIPUCTIOCOOICEHHOCTH OPraHU3MOB K Cpejie
oOuTaHMs, YepeIOBAHNUS HAIIPABJICHUH YBOJIIOIIUH; KPYTOBOPOTA BEIIECTB U
IIOTOKA SHEPTMH B IKOCUCTEMAX

ChopMUPOBaHHOCTh YMEHUS BBIJICIISATH CYIIECTBCHHBIC IPU3HAKH BUPYCOB,
KJIETOK MPOKAPUOT U SYKAPHOT; OAHOKICTOUHBIX U MHOTOKJIETOYHBIX
OpraHu3MOB, BUIOB, OMOTEOIICHO30B U SKOCUCTEM; 0COOCHHOCTH
IPOIIECCOB OOMEHA BEIECTB U MPEBPAIICHUS SHEPTUH B KIICTKE,
(boTocuHTE3a, MIACTHYSCKOTO U SHEPTeTHUECKOr0 0OMEHa, XeMOCHHTE3a,
MUTO03a, Me103a, OILIOJOTBOPEHHUS, Pa3BUTHS U PA3MHOKCHUS,
WH/IMBUyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHe3a), 00pbOBI 32
CYIIECTBOBaHKE, ECTECTBEHHOT0 0TOOpa, BU000pa30BaHus,
IPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpejiec OOUTaHHUS, BIUSHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOTIOTCHHBIX M3MEHEHHH B AKOCHCTEMAX
CBOCH MECTHOCTH, KPyrOBOPOTA BEIIECTB U MPEBPAIICHUS SHEPTUH B
ouochepe

YMeHue UCnoab30BaTh COOTBCTCTBYIOIIUC aPT'yMCHTHI, 6I/IOJ'IOFI/ILICCKyIO
TCPMHUHOJIOTUIO U CUMBOJIUKY JJISI TOKA3aTCIILCTBA pOACTBA OPTraHU3MOB
PAa3HBIX CUCTCMATHYCCKUX T'PYIIII; B3aUMOCBA3HU OPraHu3MOB U CPCIbL




00UTaHUs; €IMHCTBA YEIIOBEUYECKHUX Pac; HEOOX0MMOCTH 3J0POBOTO
o0pa3a )XKH3HU, COXPaHCHHSI pa3HOOOPa3us BUAOB U IKOCUCTEM KaK YCIOBUS
COCYIIICCTBOBAHUS MPHUPO/JIbI U YEIOBEUYCCTBA

YMeHne KpUTUYEeCKH OIIEHUBATh HH(OPMAIHIO OHOJIOTUYECKOTO
COJICpKAHUST; UHTEPIPETHPOBATH STUIECKUE ACTIEKThI COBPEMEHHBIX
UCCIIeIOBAaHHUI B OMOJIOTHH, MEAULINHE, OMOTEXHOJIOTUH; pACCMaTPUBATh
rJ100aIbHBIE SKOJIOTHIECKUE TIPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH T10
OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

1O BUOJIOT'HA
Kon IIpoBepsieMbli 3J1€EMEHT COAEPKAHUS
1 buosorus kak Hayka. JKuBble CHCTEMBI U UX U3yYEHUE

1.1

CoBpemeHHast OMOJIOTHS — KOMIUIEKCHAsI Hayka. brojiorndeckne HayKu U U3y4aeMble
HMHN HpO6J'I€MI)I. q)yHIIaMeHTaJ'H)HBIG, IMPUKIIAJIHBIC U ITOMCKOBBIC HAYYHBIC
Hccae0BaHusl B OMOJIOTHH.

3HaueHue 6uosoruu B GOpMHPOBAHIH COBPEMEHHON €CTECTBCHHO-HAYYHOW KaPTHUHBI
mupa. [Ipodeccun, cBsizannbie ¢ Oronoruei. 3HaueHne OMOJIOTHUU B TPAKTUUYECKON
JEeSITEILHOCTH YeJIOBEKA: METUITMHE, CEITbCKOM XO3SHCTBE, MPOMBIILICHHOCTH, OXpaHe
IIPUPO I

1.2

JKuBnie cucTeMbl Kak mpeaMeT u3ydeHus: onosioruu. CBOMCTBA KUBBIX CUCTEM:
€IMHCTBO XUMHUYECKOT0 COCTaBa, IMCKPETHOCTh U LIETIOCTHOCTb, CIIOKHOCTD U
YIOPSAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHU3ALIHS,
CaMOBOCIPOM3BEACHUE, PA3/IPAXKUMOCTh, K3BMEHYMBOCTD, POCT U PA3BUTHE.

YPpOBHM OpraHU3alUN )KUBBIX CUCTEM: MOJICKYJISIPHBINA, KIE€TOYHbI, TKAHEBBIH,
OpraHU3MEHHBIN, MOMYISIUOHHO-BUIOBOM, IKOCUCTEMHBIN (OHOre0LIeHOTUYECKHUH),
ounocdepnsiid. [Iporeccrl, mporucxoasire B )KUBbIX cucteMax. OCHOBHBIE TIPU3HAKH
*uBoro. JKu3Hb Kak ¢hopma CylecTBOBaHUS MAaTEPUHU

1.3

Mertoap! OGuosiornueckoit Hayku. HabmroneHue, naMepenne, SKCIepuMeHT,
cucTemMaTu3alus, MetaaHanus. [lonsTre o 3aBUCUMON ¥ HE3aBUCUMOU IEPEMEHHOM.
[InanupoBanue s3xcnepuMenTa. [loctanoBka u npoBepka runote3. HyneBas runoresa.
[Tonsatue BEIOOPKH U €€ TOCTOBEpHOCTh. Pa3dpoc B Ononorndeckux nanHbix. OneHka
JOCTOBEPHOCTH MOITYYEHHBIX Pe3yabTaTOB. [IpUUMHbI HCKaKEHUS PE3yIbTATOB
skcniepuMenTa. [loHsTHe cTaTHCTUYECKOTO TecTa

Knerka kax Ononoruyeckas cucrema

2.1

Knetka — cTpykTypHO-(YHKIIMOHATBHAS €IMHUIA )KUBOTO. MIcTOpHS OTKPBITUS
kietku. PaGoter P. I'yka, A. JleBenryka. Kiierounas teopus (T. I1IBann, M.
[netinen, P. Bupxos). OcHOBHBIE MOJIOKEHHUS] COBPEMEHHON KJIETOYHOW TEOPHH.
MeTo 16l MONEKYIISIPHOM M KJIIETOUYHOM OHMOJIOTUH: MUKPOCKOMHS, XpomaTorpadus,
anekTpodopes, METOT MEUYEHbIX aTOMOB, AuddepeHInaibHoe HEeHTPUPYTHpOBaHUE,
KYJIbTUBHPOBAHUE KIETOK

2.2

XUMUYECKUN COCTAB KIETKU. MaKkpo-, MUKpPO- U YJIIbTPAMHUKPOJIEMEHTHI. Bosa u eé
POJIb KaK paCTBOPUTEIIS, peareHTa, y4aCTHe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPETYSUU. MUHepallbHbIE BEIleCTBa KIETKH, UX Ouosoruyeckas pojb. Poib
KaTHOHOB M aHUOHOB B KIIETKE.

buonoruueckue nonmumMepsl. benku. AMUHOKUCTIOTHBIN cocTaB OenkoB. CTPYKTYpBI
6enkxoBoit Mosiekyinbl. [lepBuuHas cTpykTypa Oenka, menTuaHas cBsi3b. BropuuHas,
TPEeTUYHAasi, YeTBepTHUHAs CTPYKTYyphl. JleHaTyparus. CBolicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIIN OEIKOB.

VYraeBoipl. MoHOCaxapupl, AMcaxapuabl, OJUrocaxapusl U nonucaxapuasl. OOmmi
IUTaH CTPOEHUS U (PU3MKO-XMMHUUECKUE CBOMCTBA yriieBo0B. bronornyeckue
(GYHKIMH YTTIEBOOB.

Jiunuapl. 'uapopunsHo-ruapodooOHbie cBoicTBa. Kitaccudukanus aunuaos.
Tpurnuuepunasl, hoconunuabl, BOCKH, cTepou ibl. buonoruueckue GpyHkuun
munuoB. O01IMe cBoicTBa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTD K
CaMO03aMBIKaHHUIO, TIOJTYIIPOHULIAEMOCTb.




Hyxneunossie kucnotsl. JITHK u PHK. CtpoeHnne HykJIeHHOBBIX KUCIIOT.
Hykneotunpl. [Ipunnun kommementaproctu. [Ipasuno Yapragda. Crpykrypa JHK
— nBOMHAas crupaib. Mectoraxoxaenue u ononorunueckue ¢pyakmuu JJHK. Bumsr
PHK. ®yukiuu PHK B kietke.

Crpoenue moiiekynsl AT®. Makpospruueckue cBsizu B moJiekyie ATO.
buonornyeckue ¢pynkimn AT®. BoccTraHoBIIEHHBIE TIEPEHOCUYNKH, UX (DYHKINH B
kietke. Cexsennponanue JJHK.

CrpykTypHas 6nonorus: OHOXUMUYEeCcKre U OMo(PU3NIECKHe NCCIIEOBAHUS COCTAaBA U
IIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYI

2.3

Tunsl KIETOK: 3yKapuoTHUecKas U npokapuoTrueckasi. CTpyKTypHO-
(yHKIIMOHAJIbHBIE 00pa30BaHUS KIETKH.

Crtpoenue npokapuotuyeckoi kinetku. Kierounas creHka 6akrepuit u apxei.
OcoOeHHOCTH CTpOEHUSs reTepoTpoHOM U aBTOTPOPHON MPOKAPUOTUYECKUX KIIETOK.
MecTo 1 posib IPOKapuoT B OMOIIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE dYKapHOTUUYECKOH KileTku. [InazmaTuueckas
MeMmOpana (Tutazmanemma). CTpykTypa mia3MaTudeckoi MeMOpansl. TpaHcopT
BEIIECTB Yepe3 IIa3MaTUYeCKy0 MeMOpaHy: macCuBHbIN (nud¢y3us, odnerdy€Hnas
¢ dy3us), akTUBHBIN (TIEPBUYHBIN U BTOPUYHBIN aKTUBHBIA TPAHCIIOPT).
[Tonynponunaemocts MeMOpaHbl. PaboTa HaTpuii-KanueBoro Hacoca. DHJIOLMUTO3:
MMUHOIIUTO3, (haromuTo3. IK301uTo3. Kinerounas crenka. CTpykTypa u QyHKIIIH
KJIETOYHOM CTEHKU pacTeHUi, TpuoOoB.

Hurommnazma. [{uto3oms. [{utockenet. JIBuxenue nuromniazmbl. OpraHOUIbl KIETKH.
OnHoMeMOpaHHbIe OpraHOU/ bl KJIETKU: dHAoIIazmMaTueckas cethb (JI1C), anmapat
lNonpmxu, MM30coMBl, UX CTpoeHHE U GYHKIMH. B3auMocBs3b 01HOMEMOpaHHBIX
opraHouioB kieTku. CTpoeHue TpaHyisIpHOTO peTukyinyma. CHHTE3 pacTBOPUMBIX
OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [ magkuii (arpanyaspHBIii)
SHJOTUIa3MaTHYECKUN peTuKyiyM. CekperopHas GyHKus anmnapara ['oibmKu.
TpancnopT BeliecTB B KiieTke. Bakyoau pacTUTENbHBIX KIIETOK. KIeToOUHBIN COK.
Typrop.

[TomyaBTOHOMHBIE OPTraHOUIBI KJIETKU: MUTOXOHIPUHU, TITACTUIBL.

Crpoenue u GyHKIUHU MUTOXOHAPUH U macTul. [lepBuyHbIe, BTOPUYHBIE U CIOKHBIE
I1acTUIBl (POTOCUHTE3UPYIOLIUX FYKApPUOT. XIIOPOIUIACThI, XPOMOILIACTHI,
JIEMKOIIACThI BBICIIUX PACTEHUM.

Hememb6pannbie opranon sl kieTk CTpoenue v GyHKIUNA HeMEeMOpaHHbIX
opraHouJioB kiieTku. Pu6ocomel. MukpoduiamMeHTsl. MblllieUHbIe KJIETKH.
Muxkpotpybouku. Kinerounsiii ienTp. CTpoeHHEe U IBUKECHUE KI'YTUKOB U PECHUYEK.
MuxkpoTpy0oukH HUTOIUIa3Mbl. L{eHTpros.

SAnpo. OGonouka sapa, XpOMaTHH, KapHOILIa3Ma, sIIPHIIIKU, KX CTPOSHHUE U (DYHKITHH.
Snepusiii 6enkoBbIil MaTpuke. [IpocTpancTBEeHHOE PACHONOKEHUE XPOMOCOM B
untepdazHom spe. benku xpomaTrHa — TUCTOHBI.

Knetounsie Bxmtouenus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK DYKapHOT
(pacTuTenbHOM, )KMBOTHOM, IPUOHOIN)

2.4

AccuMWISIMA U AUCCUMUIISIMS — IB€ CTOPOHBI MeTabonu3ma. Tumel oOMeHa
BEIIECTB: aBTOTPO(HBIN U reTepoTpodHBIN. YyacTHe KUcI0poa B 0OMEHHbIX
nporeccax. JHepreTuyeckoe odecnedeHne kietku: npespaiieHine ATd B 0OMeHHbIX
nporeccax. @epMeHTATUBHBIN XapaKTep peakLuil KIeTOYHOro MeTaboau3Ma.
®depMeHThI, UX CTPOCHHUE, CBOMCTBA M MexaHu3M AercTBus. KodepmenTsl. OTnuuns
(epMEeHTOB OT HEOPraHMYECKUX KaTalu3aTOpOB. belkn-akTuBaTOphl M OEJIKU-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUil OT pa3IMYHbIX
(akTOpoB.




IlepBHUHBIN CUHTE3 OPraHUYECKUX BEIECTB B KieTke. dorocuntes. Posb
XJIOPOILIACTOB B Tporiecce poTocunTeza. CBeToBasi U TeMHOBas (ha3bl.
[IpoaykTBHOCTE (oTOCHHTE3A. BiusiHre pa3nudHbix (pakToOpoB Ha CKOPOCTh
¢dorocunresa. 3HaueHue (HOTOCHHTE3A.

XemocunTes. PazHooOpasne opraHn3MOB-XeMOCHHTETHKOB: HUTPUDUITUPYIOIITHE
OakTepuu, Kene300aKTepun, cepoOaKTepun, BOJOPOIHBIE OaKTeprHu. 3HAUCHHUE
XEMOCHHTE3A.

AmnaspoOnbie opranu3mbl. Buner 6poskenus. [IpoaykTsl OpoKeHHs U UX
WCTIOJIb30BAHUE YEIOBEKOM. AHa POOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30YIUTENH O0JIE3HEMH.

AspoOHBIE OpraHU3Mbl. JTaIlbl JHEPreTUIeCKOro oOMeHa. [1oroToBUTEIBHBIN dTall.
['mukosm3 — 6ECKUCIOPOIHOE PACIETUIEHUE TIIFOKO3BI.

Buonornyeckoe okucieHue, WK KIETOYHOE AbIxaHue. Pois MuUTOXOHIpUH B
mporeccax Ononornueckoro okucinenus. Luknmmdaeckne peakiun. OKUCIUTETBHOE
dhochopumposanue. [IpenmyiecTBa a3poOHOTO IMTyTH 0OOMEHA BEIIECTB Mepe;]
aHa’pOOHBIM. D(DPEKTUBHOCTH SHEPTETUUECKOTO OOMEHA

2.5

Peakiun marpuaHoro cuaTe3a. [IpHHINTT KOMIUIEMEHTAPHOCTH B PEAKIIAIX
MaTpUYHOTO cUHTe3a. Peanu3zanus HacneAcTBeHHON nHpopmaimu. ['eneTnueckuit
KOJ, ero corctia. Tpanckpunuus — maTpuusbli cunTe3 PHK. IIpuHiue!
TPaHCKPHITIIUHU: KOMIIEMEHTapHOCTh, aHTHITAPAJUICITBHOCTD, ACHMMETPHYHOCTb.
Tpancnsmus u e€ stanbl. Yuactue TpancnoptHbix PHK B OnocunTese 6enka. YcioBust
6uocunTesa 6enka. Koauposanue aMuHokucnoT. Pois pubocom B Onocunrese Gernka.
Opranu3anus TeHOMa y IPOKapHOT U SYKapuOT. Perymsiust akTHBHOCTH T€HOB Y
npokapuot. ['unoresa onepona (P. XKako0, XK. Mano). Perymsiius oOMeHHBIX
Npo1ueccoB B KieTke. KileTounblii romeocTas.

Bupychl — HekneTouHble (GOPMBI )KU3HHU U 00IUraTHbie napasutbl. CTpoeHUe MPOCThIX
Y CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprOdaros.

BupycHsie 3a0oseBanus yenoBeka, )KuBoTHbIX, pacteHuit. CITN/{, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIEMbI

2.6

Kierounsrnii muki, ero nepuoapl u peryisinus. MaTtepdasza u muto3. OcobeHHOCTH
MIPOLIECCOB, MPOTEKAMIKX B HHTepda3e. [loaroToBka KIeTKH K ATICHUIO.
[IpecunTeTnyeckuii (MOCTMUTOTHYECKUH ), CHHTETUYECKUIA M TTIOCTCUHTETHYCCKHUI
(IPeMUTOTUYECKHI ) TIEPUOABI HHTEP(A3hI.

Marpuunslii cunate3 JJHK — permukanus. [Tpunmune: permvkanuu JJHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIN CUHTE3, aHTUIIAPAILIECIBHOCTD.
Mexanusm perukanuu JJHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u
TeroMepasza. XpoOMOCOMHBIN Ha0Op KJIETKH — KapHOTHUIL. JIUTUTOUTHBIA U TarIOUTHBIN
HaboOpsI XxpoMocoM. ['oMotorudHbeie XpoMocoMBIL. [10J10BBIE XPOMOCOMBL.

Henenne knetkn — Muto3. CTaguu MUTO3a U IPOUCXOIAILIME B HUX IIpouecchl. Tumbl
muro3a. Kapuokunes u uutokunes. buosornueckoe 3HaueHue Muto3sa. Perymsus
MUTOTHYECKOTO IUKIA KieTKU. [IporpamMmmupyemas kietoyHasi rubeinpb — arnomnTos.
QDyHKIIMOHAJIbHAs! TEHOMHKA

OpraHI/ISM KakK OMOJIOTHYecKas CHCTEMa

3.1

OIHOKJIETOUHBIE, KOJIOHUATbHBIE, MHOTOKJIETOYHbIE OPTaHW3Mbl © MHOTOTKAaHEBbIE
OpraHU3MBI.

@DopMBbI pa3MHOKEHHUS OPraHU3MOB: Oecriofioe (BKIF0Yasi BEreTaTUBHOE) U TIOJIOBOE.
Buner 6ecrionioro pa3MHOKEHHS: IOYKOBAHUE, CTIOPYIISIIIHS, PparMeHTalIus,
KJIOHUPOBAHUE.

[TonoBoe pazmHoxkenue. [lonoBeie kneTku, uau ramersl. Meito3. Ctaauu meio3sa.
[ToBenenue xpoMocom B Mero3e. Kpoccunrosep. buonoruueckuii cMbica Meiio3a u




II0JIOBOTO Ipouecca. Menos u ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.
IIpenzaponpieBoe passutue. ['amerorenes y skuBoTHbIX. [1070BBIE KeIE3bI.
Ob6pa3zoBanue 1 pa3BUTHE NOJOBBIX Ki1eToK. Criepmarorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK. OII0IOTBOPEHHE U SMOPUOHATIBHOE Pa3BUTHE KUBOTHBIX.
CriocoObI OTUI0TIOTBOPEHUS: HAPY)KHOE, BHYTpeHHee. [lapTeHorenes.
WNumBuyanbHOE pa3BUTHE OpraHu3MOB (oHTOreHe3). Ctaauu sMOpHoreHesa
KUBOTHBIX (Ha npumepe Jasarymkn). Ipodnaenne. Tunsl apodnenus. OcobeHHOCTH
JpOOIIEHHS MIIEKOTIMTAFOIINX. 3apOABIIIEBBIE TUCTKHU (TacTPyIIsIys). 3aKiIaaKa
OpPraHoOB U TKaHEH U3 3apOJbILIEBBIX JINCTKOB. B3anMHOE BIMsHNME YacTen
pa3BUBaIOLIETOCS 3apobliia (3MOpHOHATIbHAS MHAYKIIMS ). 3aKiIaIKa IUIaHa CTPOEHUS
YKUBOTHOT'O KaK pe3yJIbTaT HePAPXHUUECKUX B3aUMOACHCTBUI T€eHOB. BiusiHue Ha
SMOPHOHAIIBHOE Pa3BUTHE PA3IUYHBIX (PaKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pa3zButue xxuBoTHbIX. [locTamMOpronansHbIN nepuoa. [Ipsimoe u Henpsimoe
paszButue. Pa3sutue ¢ metamopdo3oM y 6€CII03BOHOUHBIX U MO3BOHOYHBIX
KUBOTHBIX. bronornueckoe 3HaueHre NpsIMOTO U HETPSMOTO Pa3BUTHSL, UX
pacnpocTpaHeHue B pupoje. TUmsl pocta )KMBOTHBIX. DAaKTOPHI PETYISILIMKM pOCTA
KUBOTHBIX U 4yenoBeka. CTaanu NoCTIMOPHUOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U
yenoBeka. [lepropl OHTOreHe3a yenoBeka.

Pa3mHokenue u pazsurue pacrenuil. [lamerodut u cnopodur. Meiio3 B ’KU3HEHHOM
nukiie pactennid. O6pa3oBaHue Crop B MpoIlecce Meiio3a. ['aMmeTroreHes y pacTeHUH.
OI1U10IOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. JIBOMHOE OTIJIOJOTBOPEHUE
y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHU. MeXaHU3Mbl peryisuun
OHTOT'€HEe3a Y pacTeHHUI 1 JKUBOTHBIX

3.2

HcTopus ctaHOBNEHUS U pa3BUTHS T€HETUKH KaK Hayku. OCHOBHbIE T€HETUYECKHE
MOHATHS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, AJIJICJIbHBIE TE€HBL,
aNbTepHATUBHbIC TPU3HAKY, IOMUHAHTHBIN U PEIIECCUBHBIN MPU3HAK, TOMO3UIOTA,
reTepo3UroTa, YucTas JIMHUA, THOPUIBL, TeHOTHUI, (heHOTHI. OCHOBHBIE METO/IbI
TeHETUKH: THOPUIOIOTUYECKHH, IUTOJOTUYECKUH, MOJIEKYIISIPHO -T€HETUYECKU I

3.3

Monorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHiemns — 3aK0H eTMHO00pasus
rudpu1oB mepBoro nokosieHus. [IpaBmiio nomuaupoBanus. Bropoii 3akon MeHens —
3aKOH PacCIIeIICHUs MTPU3HAKOB. [luTomornueckre 0CHOBBI MOHOTHOPUTHOTO
CKpeIllMBaHus. [ ' MMoTe3a YucToThl raMeT.

AHanuzupyroiee ckpenupanue. [[poMexyTouHbIi XapaKkTep Haciaea0BaHuUs.
Pacmieniienue npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUHU.

JurudpuaHoe ckpemmuBanue. Tperuii 3akoH MeHaemns — 3aKOH HE3aBUCHMOTO
HacjeA0BaHus IPU3HAKOB. [luTOI0THYECKHE OCHOBBI JUTHOPHIHOTO CKPEIIMBAHMS.
CuermieHHOE HacienoBaHue npusHakoB. Pabotel T. Moprana. CrierieHHoe
Hacje0BaHUE T'€HOB, HAPYLIEHUE CLUEIJICHUS MEXAy FreHaMu. XpOMOCOMHAsI TEOPUs
HaCJIEICTBEHHOCTH.

I'enetuka nona. XpoMOCOMHBIN MEXaHU3M OIPEAEIICHUS 110Ja. AyTOCOMBI U MTOJIOBBIE
XpoMocoMBI. ['OMOraMeTHsIi 1 reTeporaMeTHbIi NoJl. ['eHeTnueckas CTpykTypa
MOJIOBBIX XpoMocoM. HacnenoBanue npru3HakoB, CIEIVIEHHBIX C TIOJIOM.

I'enotun kak nenoctHas cuctema. [lneiioTponuss — MHOKECTBEHHOE J€ICTBUE TeHA.
MHoecTBEeHHBIN ajiienn3M. B3auMoieiicTBre HealJIeIbHBIX T€HOB.
Komnemenrapuocts. Onucras. [lomumepus

3.4

BzaumopeiicTBre reHoTuna u cpespl mpu GpopmupoBanuu ¢peHoruna. FizMeHunBocTb
IIpU3HaKOB. KauecTBEHHbIE U KOJIMYECTBEHHBIE IPU3HAKK. BBl N3MEHUMBOCTH:
HEHACJICAICTBEHHAS U HACJIEICTBEHHASI.

MoaundukaoHHast “3MEHYUBOCTb. Poutb cpenibl B popmMupoBaHu MOAU(PHUKAITMOHHOM
n3MeHunBocTH. Hopma peakimu npusHaka. BapualioHHbIN psil M BapuallMOHHAsl KpUBast




(B. Moranncen). CoiicTBa MOU(PUKAITMOHHON H3MEHUYMBOCTH.

I'enoTunmueckas n3mMeHUMBOCTh. CBOIMCTBA TEHOTUIIMYECKON N3MEHUMBOCTH. Buipl
TeHOTHITNYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOnnaTtuBHas 13MEeHYMBOCTh. Meii03 1 TI0JIOBOIA MPOIIecC — 0CHOBAa KOMOMHATHUBHOM
M3MEHYUBOCTH. POJIb KOMOMHATUBHON N3MEHUMBOCTHU B CO3/IaHUU T€HETUUECKOTO
pa3HooOpazus B Mpezenax 0HOrO BU/A.

MyranuoHHas U3MEHUYUBOCTb. BUibl MyTaluil: FeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnioHTaHHBIE Y HHAYLUPOBAHHBIE MYTallU. SIiepHbIE U IMTOIUIA3MATUYECKHE MYyTallUH.
Comaruueckue ¥ 1oJioBble MyTaluy. [ [puunHbl BOSHUKHOBEHMS MyTauuii. MyTrareHsl u
UX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIl[MOHHOTI'O Ipolecca. 3aKOH
TOMOJIOTMYECKUX PsIIOB B HaciencTBeHHOU n3MenunBocty (H.M. BaBuios).
BresaepHas N3MEHUMBOCTD U HACJIEICTBEHHOCTD

3.5

KapuoTtumn yenoseka. MexayHapoHas mporpaMma UCCIEA0BaHMs T€HOMA YEJIOBEKA.
MeTtop! U3ydeHUsI TEHETUKH YEJIOBEKA: TeHEATOTHYECKUH, OJIM3HEIIOBBIH,
IHUTOT€HETUYECKH, TOMYISIIUOHHO-CTaTUCTHYECKUI, MOJIEKYISIPHO-TEHETUYECKUI.
CoBpeMeHHOe oTpe/ieJIeHUuE TeHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHHUPOBAHUE,
FEHOTUIUPOBaHuE, B TOM uucie ¢ moMmonipto [1I[P-ananu3a. Hacnencteennsie
3a0osneBaHus yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HH uenoBeka. bone3nu ¢
HACIIEJICTBEHHON PEAPACIIONOKEHHOCThIO. 3HAYEHUE MEUIIMHCKON T€HETUKU B
MPeIOTBPAILEHUH U JICYEHUH IeHeTHYeCcKHX 3a001eBaHuil yenoneka. CTBOJIOBbIE
KJIICTKH

3.6

JlomecTukanus 1 CeJIeKIMs. 3apOoxKICHUE CEEKIIMA U JOMeCTUKauu. Yuenue H.M.
BaBusioBa 0 nieHTpax MpOMCXOKICHUS 1 MHOT000pa3us KyJIbTYPHBIX pacTeHHUA. Posb
CEJICKIIUU B CO3JaHUM COPTOB PACTEHMI U TOPOJ )KUBOTHBIX. COPT, MOPOJa, ITaMM.
3aKOH rOMOJIOTHYECKUX PSJIOB B HacleACTBeHHOM n3MeHunBocty H.J. BaBumoga, ero
3HAYCHHE IS CENICKIIMOHHON PabOTHI.

Mertonp! cenekiMoHHON paboThl. UCKyCcCTBEHHBINM OTOOP: MAaCCOBBIN 1
WHIMBUIYyTbHBIA. DTarbl KOMOWHAIIMOHHOM celleKiuu. VicnpiTanne mpon3BoauTenei
1o MoToMCTBY. OTOOP 10 TE€HOTHITY C TTIOMOIIBIO OIIEHKH (PEHOTHIIA TOTOMCTBA U
0TOOp MO TreHOTHITY ¢ ToMonTbio ananu3a JJHK.

HckyccTBEeHHBIN MyTareHe3 Kak MeTO/ CEJISKIIMOHHON paboThl. PagnanoHHbIN 1
XUMHUYECKUN MyTareHe3 Kak UCTOYHHUK MYTallui Y KYJIbTYPHBIX ()OPM OpraHU3MOB.
Hcnonp30BaHre reHOMHOTO PEeIaKTUPOBAHUS M METOJIOB pekoMOrMHaHTHBIX JIHK mist
MOJIY4CHHS] KUCXOJHOTO MaTepuaa Jjis CeJICKIUH.

[Tomy4yenue monmurionoB. BuyTprBraoBas rudpuansaiis. bimskopoacTBeHHOE
CKpelllMBaHue, Wik MHOpumHT. HepoicTBeHHOE CKpelluBaHue, WM ayTOpUIMHT.
I'ereposuc u ero npuunHel. Mcnonbs3oBanue rereposuca B cenekimu. OTnanéHHas
rubpu3anys. [lpeononenue 6ecruio s MeKBHIOBBIX THOPHIIOB. JIOCTIKEHNUS CEIEKIIUN
pACTeHUI U KUBOTHBIX

3.7

OOBEKTHI, UCTIONIb3yeMble B OMOTEXHOJIOTHH, — KJIIETOUYHbIE U TKAHEBBIE KYJIbTYpHI,
MUKPOOPTaHU3MBl, UX XapakTepucTHka. TpaJuinoHHas OMOTEXHOIOTUSL:
xJie0oredeHue, MoJfydeHne KMCIOMOJIOUHBIX TPOTyKTOB, BUHOEIHE.
MuxkpoOuonorndeckuii cuHTe3. OObeKTbl MUKPOOHOJIOTMYECKUX TEXHOJIOTHIL.
IIpou3sBoacTBO GenKa, aMMHOKHUCIIOT U BUTAMUHOB. ICKycCTBEHHOE OILIOI0TBOPEHHE.
PexkoHCTpyKIMs SMIEKIETOK U KJIOHUPOBAHHE KUBOTHBIX. MeTO1 TpaHCIIaHTalluu
AJIEP KIETOK.

XpOMOCOMHas U T€HHasl NHXEHepus. MICKyCCTBEHHBINM CHHTE3 T'€Ha U
KoHCcTpyupoBanue pekoMOnHaHTHBIX JIHK. JlocTikeHus u nepcneKTHBbI
XPOMOCOMHOM U TeHHOH MHXKeHepuH. MeTuIIMHCKIE ONOTEXHOIOTHH.
Hcnosib30BaHKE CTBOJIOBBIX KJIETOK




CucreMa 1 MHOrooOpasue OpraHH4ecKoro Mupa

4.1

buonoruueckoe pazHoobpasue opranu3Mos. COBpeMeHHasi CUCTEMAa OPraHU4eCcKOro
mupa. [punnumne! knaccudukanuu opraHu3mMoB. OCHOBHBIE CHCTEMATHYECKHE
IpyIIbl OPraHU3MOB.

OCOOGEHHOCTH CTPOCHUS M KHU3HEEATEILHOCTH OJAHOKIETOUYHBIX OPraHU3MOB.
baxrepuu, apxeu, 0JHOKIETOYHbIE TPUOBI, OJJHOKJIETOUYHBIE BOAOPOCIIH, APYrue
NpOTUCTHI. KOJOHMAIBHBIE OpraHu3MBbl. J[BHKEHUE OTHOKIETOYHBIX OPTaHU3MOB:
aMEO0UIHOE, KI'YyTUKOBOE, PECHIYHOE. 3aIIUTa y OJHOKIETOUHBIX OPraHU3MOB.
Pa3apaknuMoCTh y OJTHOKJIETOYHBIX OPraHU3MOB. TakCUChI

4.2

MHOrokj1eTouHbIE pacTeHHs. B3auMOCBs3b YaCTEH MHOTOKJIETOYHOTO OpPraHu3Ma.
TkaHu, Opranbl ¥ CUCTEMbI OPTaHOB MHOTOKJIETOYHOTO Oopranu3Ma. Opranusm Kax
eauHoe 1enoe. Tkanu pacteHuil. TUITBI pacTUTENLHBIX TKaHe: oOpa3oBaTenbHas,
MMOKPOBHAs1, TPOBOIAIIAsI, OCHOBHAs, MeXaHuueckasi. OCOOCHHOCTH CTPOCHUS,
(YHKIMI 1 pacnoJIoKEHUs! TKaHEH B opraHax pacTeHui

4.3

BereratuBHble U reHEpaTUBHBIE OPraHbl pacTeHU. D yHKIIMM OPTaHOB U CHCTEM
opranoB. Kapkac pactenuii. /[BmkeHre MHOTOKJIETOYHBIX PACTEHUI: TPOITU3MBI U
Hactud. [lornomnienre Boabl, YIJIEKUCIOTO T'a3a 1 MUHEPAJIBHBIX BEIIECTB
pactenusimu. Ipixanue pacrenuid. J{uddysus razoB uepe3 MOBEPXHOCTh KIETKH.
TpaHcnopTHBIE CHCTEMBI pacTeHUM. Bblfenenne y pacteHnid. 3amura y
MHOTOKJIETOYHBIX pacTeHui. Kyrukyna. CpeacTBa macCUBHOM M XUMUYECKOU
3amuThl. OUTOHIMIBL.

PazngpaxxuMocTh 1 perymsmnus y Opranu3MoB. Pa3apaxumMocTs U peryinsuus y
MHOTOKJIETOYHBIX pacTeHUI. POCTOBBIE BEIIECTBA M MX 3HAYCHUE

4.5

MHOroKJIeTOUHbIE )KUBOTHBIEC. B3aMMOCBSI3b YacTeii MHOTOKJIETOYHOTO OpraHru3Ma.
TkaHu, OpraHbl ¥ CHCTEMBI OPTaHOB MHOTOKJIETOYHOTO Opranu3mMa. OpraHusM Kak
enuHoe 1enoe. I'omeocras. TkaHM )KUBOTHBIX M YSJIOBEKA. THITBI JKUBOTHBIX TKAHCH:
AMUTEINANTbHAS, COCTMHUTEbHAS, MbIIIIeUHas1, HepBHast. OCOOCHHOCTH CTPOCHHS,
(YHKIIMNA 1 pacroioXeHUs TKAaHEH B OpraHax »KUBOTHBIX U YEJIOBEKa

4.6

OpraHsl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPTraHOB U CUCTEM OPTaHOB.
Omnopa Tena opranu3moB. CKeNeThl OAHOKIECTOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX.
Hapyxwusbiit u BHyTpeHHUH cKeneT. CTpOeHUE U TUIbI COCTMHEHUS KOCTEH.
JIBuKeHre MHOTOKJIETOYHBIX )KUBOTHBIX. [IuTanue xuBoTHbIX. [IuTanne
MM03BOHOYHBIX KMBOTHBIX. J{pIxanue xuBoTHBIX. KokHoe npixanue. XKabepHoe u
NEroyHoe AbIXaHue.

JIpIxaHKe MO3BOHOYHBIX )KMBOTHBIX. DBOIOIMOHHOE YCIOKHEHHUE CTPOCHHS IETKNX
MM03BOHOYHBIX JKUBOTHBIX. J[pIXaTenbHas cuctema 4enoBeka. MexaHu3M BeHTUJISIHH
NErKUX y NTUI U MIIEKOMTUTAIONMX. TpaHCHOPT BEleCTB y Opranu3MoB. TpaHncrnopt
BEIECTB y )KUBOTHBIX. KpoBeHOCHas cucteMa u e€ opranbl. KpoBeHoCcHas cucteMa
MMO3BOHOYHBIX KMBOTHBIX. Kpyru kpoBoOoOpamieHus. DBOJIIOLMOHHbBIE YCIOKHEHUS
CTpOEHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX KUBOTHBIX. Bhiienenue y
opraHu3MoB. Beinenenue y xuBoTHbIX. COKpaTUTENIbHBIE BAKYyOIu. OpraHbl
BblJIeIeHUs. CBSI3b MOJIOCTHU Tela C KPOBEHOCHOM M BBIIETUTENBHOM CHCTEMaMHu.
Brigenenue y mo3BOHOYHBIX KUBOTHBIX. 3aIATA Y MHOTOKJIETOYHBIX dKUBOTHBIX.
[TokpoBBI ¥ MX TPOU3BOJAHBIE.

PazgpaxkuMocTh 1 perynsnus y opranu3zMoB. Pa3ipaxxuMocTb y 0OAHOKJIETOYHBIX
opranu3MoB. Takcucel. PazapaxuMocTh U peryisiys Y MHOTOKJIETOYHBIX PACTEHHIA.
PocroBeble BemiecTBa U X 3HaYCHHE.

HepBnas cucrema u pedrnekTopHas peryssius y MHOTOKJIETOYHBIX JKUBOTHBIX.
HepBHas cuctema u e€ oTaenbl. IBOTOUUOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM
CHUCTEMBI Y ’KUBOTHBIX.




PazpaboTka anropuTMoB U porpamm Juist 3PPeKTUBHON (YHKIIMOHATHHOM
AHHOTAIlUY TEHOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, METa00JIOMOB
MUKPOOPTraHU3MOB, PACTEHUH, )KUBOTHBIX U YEIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 3I0POBLC

5.1

OpraHbl ¥ CUCTEMBI OpraHoB 4enoBeka. OTebl TOJI0BHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduiekc u pediekropnas ayra. besycinoBHbIe U yCTIOBHBIE pe(IICKCHI.
['ymopanbHas perymsiuus 1 SHIOKPUHHAs CUCTEMA KUBOTHBIX U yesoBeka. JKemnesbl
SHJOKPUHHOM CHUCTEMBI U UX TOPMOHBI. JlelicTBHE TOpPMOHOB. B3auMO CBsI3b HEpBHOM U
SHJIOKpUHHOK cucTeM. ['unoranamo-runodusapHas cucreMa. Peduiekc u
pediexTopHas nyra. besycioBHbIE U YCIOBHBIE pedIeKchl

5.2

3amura opranusma ot 6osie3Heil. UmmyHHas cuctema uenoBeka. Kiietounslii u
ryMOpPaJIbHBIM UMMYHUTET. BpoxkAEHHBIN, TPHOOpeTEHHBIN crienudruyecKuit
UMMYHUTET. Teopus KIOHATbHO-CceIeKTUBHOTO uMMYyHHUTeTa (I1.9pmux, ®.M.beprer,
C.Tounerasa). BocranurenbHble OTBETHI OPraHU3MOB. PoJib BpoKIEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM

5.3

Kposenocnas cucrema u e€ opranbl. Cep/iiie, KpOBEHOCHBIE COCYIbI i KpOBb. Kpyru
KpoBooOparenus. PaboTa cepaa u e€ perynsius

5.4

Hpixanue yenoseka. Juddys3us razoB uepes MOBEPXHOCTh KIETKH. J{prxatenpHas
cucTema 4esoBeka. JpIxaTenbHas NOBEPXHOCTh. Perynsamus apixanus. [{prxarenbHbie
00BEMBI

5.5

HI/IHIeBapI/ITeJ'IBHaSI CUCTEMa 4€JI0OBCKaA. OT)IG.]'H)I MUIICBAPUTEIIBHOTO TpaKTa.
HI/IHIeBapI/ITeJ'IBHI)Ie KCJIC3BbI. BHyTpI/IHOJ'IOCTHoe Y BHYTPUKIICTOYHOC NUIICBAPCHUE

5.6

[ToxpoBsl u ux npousBoaHbie. Opransl BeiaeneHus. [louku. CtpoeHue u
¢dbyakunoHupoBanue Heppona. GunbTparus, cekperus u 00paTHOE BCaChIBaHHE KaK
MEXaHU3MBbI paboThl OpraHoB BblaenaeHus. OOpa3oBaHHE MOYH Y YeJIOBEKa

5.7

JIB>KeHME YeoBeKa: MbIleuHas cucremMa. CKeJeTHBIC MBIIIIBI U UX padoTa.
CTpoeHME U TUIIBI COEAMHEHUS KOCTEH

Teopus sBoOIMK. Pa3BuTHe XKM3HU HA 3emile

6.1

OpousmroroHHas reopus Y. Jlapsuna. [Ipeanocsliky BO3HUKHOBEHHS JAPBUHU3MA.
Kuznb n HayuHas aestenbHocTh Y. JlapBuHa.

JIBnoKymiye cuibl 3BoIoIMH BU0B 110 Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOKEHHsI OPTaHU3MOB, HACJeICTBEHHAs: U3MEHYMBOCTh, O0pb0a 3a
CyIIECTBOBaHHE, €CTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrerndyeckor Teopun 3Botorun (CTD). HelitpansHas Teopust
sBoonK. CoBpeMeHHast 3BOTIOIMOHHAs OHOJIOTHsI. 3HAY€HHE dBOJTIOIMOHHON
Teopuu B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPa

6.2

[Tonmymsiuus kak j1eMeHTapHas equHuna 3Boonud. COBpeMEHHbIE METObI OLIEHKN
IeHETUYECKOTO pa3Hoo0pas3us U CTPYKTYphI nomynauuil. i3menenue renopoHa
MONYJISILMY KaK 3JIEMEHTapPHOE 3BOJIIOLUOHHOE SIBJICHNE. 3aKOH T€HETUYECKOTO
paBHoBecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHbIe (PAaKTOPHI (JIBMKYILIUE CUIIbI) SBOJIIOLUMN. MyTallMOHHBIH Mpolecc.
Kom6uHaTiBHas n3aMeH4YMBOCTh. J{peli reHoB — ciydaiiHble HeHanpaBiIeHHbIE
M3MEHEHHsI 4acToT aijeneil B nonyasuusax. ¢ ekt ocHoBarens. MuUrpamum.
W3onsuus nonynauuit: reorpaduyeckas (IpocTpaHCTBEHHasI), OMOJOTHYeCcKas
(penpoayKTHUBHAsA).

EctecTBeHHbII 0TOOp — HanpaBIstOMUi (GakTop 3BOOLIUH. DOPMBI €CTECTBEHHOTO
oT0opa: IBMKYIIUH, CTaOMIM3UPYIOLIHA, pa3phiBatouii (An3pynTuBHbIN). [TogoBoit
ot0op.




[Tprucnoco6IeHHOCTh OPTaHU3MOB KaK pe3yIbTaT MUKPOAIBOJIONMN. BO3HUKHOBEHME
MPUCTIOCOOTICHUH Yy OpraHu3MoB. ApoMop(o3bl U uanoanantauuu. [Ipumepsl
MPUCTIOCOONICHUH y Oprann3MoB. OTHOCUTEIBHOCTD MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bupn, ero xpurepun u cTpykTypa. BunoobpazoBanue kak pe3yabTaT MUKPOIBOJIIOLUH.
W3omsimmst — kiroueBoit pakrop BumooOpazoBanus. [yru u criocoOsr
BHUJI000pa30BaHus: aJuionaTpuueckoe (reorpaduyeckoe), CAMIATPHIECKOE
(’KOJIOTUYECKOE), KMTHOBEHHOE» (MOJIUTIIIONAU3AIMs, TuOpuan3anus). JJIMTeasHOCTh
IBOJIFOIIMOHHBIX IIPOLECCOB.

Mexanu3msbl (GOPMUPOBAHUS OHOJIOTUIECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIIMOHHOM OMOJIOTHH B pa3pabOTKe HayuYHbIX METOJIOB COXPaHEHUS
O6ropazHooOpaszuss. MUKpPOIBOIIOIHS U KOIBOJIOIHUS MTAPA3UTOB U UX XO3SCB.
Mexanu3msbl popMHpPOBaHMS YCTOWYMBOCTH K aHTUOMOTUKAM U CIOCOObI OOpHOBI €
Hel

6.3

Merto bl U3ydeHHst MakpodBoJitoluU. [laneoHTonornueckre MeToibl U3y4eHust
sBommonnu. [lepexonHbpie Gopmbl M PUIIOTEHETUYECKHUE PSAbl OPTraHU3MOB.
buoreorpaduueckue meTo e n3yueHus sBosonuu. CpaBHeHue Quopsl v GpayHbl
MaTepUKOB B OCTPOBOB. buoreorpaduueckue odnactu 3emnn. Bunsi-sHaeMuku u
PEJUKTBHI.

OMOpPHOJIOrMYECKHE U CPABHUTEIHLHO-MOP(OIOTHUECKHNE METO IbI U3YUEeHHUS
sBosmonMK. ['eHeTnyeckre MexaHu3Mbl SBOJIIOIIMM OHTOTEHE3a U MOSIBIICHUS
SBOJIIOIIMOHHBIX HOBIIECTB. | OMOJIOTHYHBIE U aHAJIOTUYHBIE OpraHbl. PyauMmeHnTapHbie
oprasbl 1 aTaBU3Mbl. MOJIEKYISIpHO-T€HETUUECKHE, OMOXUMUYECKUE 1
MaTeMaTU4YECKHUE METO/IbI U3y4EHUs 3BOIIONMHU. ['oMosiornunble reHsl. COBpeMEHHbIE
METO/Ibl IOCTPOEHUS QHIOTEHETUYECKUX JIEPEBHEB.

XpPOMOCOMHBIE MyTaIlMH U BOJIIOLMS FEHOMOB.

OO6mue 3akoHOMEpHOCTH (MpaBua) 3BoJtoruu. HeoOpaTuMocTh SBOTIOIUN.
AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB HBOJIOLMH

6.4

Hayunsie runotessl IpoucXokAeHus )KU3HU Ha 3emiie. AOMOTeHEe3 U MaHCIEPMUS.
JloHayuHble MpeACTaBICHUS O 3apOKICHUM KU3HU (KpeaunoHusm). ['umnoresa
IIOCTOSTHHOTO CaMO3apOsKICHUs KU3HH U €€ onpoBepxkeHue onsitaMu O. Peu, JI.
Cnamnannanu, JI. [Tacrepa. [IpoucxoskaeHne )U3HU U aCTPOOHOJIOTHSL.

OcHOBHBIE ATaIbl HEOPraHU4eCcKou IBoolnu. [lnanerapuas (reonoruyeckas)
ABOJTIONHS. XUMUYeCKas 3BOJIIOLUSA. AOMOTEHHBIN CHHTE3 OpraHM4YeCKUX BEIIECTB U3
Heoprannueckux. OnbeiT C. Mumtepa u I'. FOpu. O6pazoBaHue nojJuMepoB U3
moHoMepoB. Koaneparnas runoreza A.W. Onapuna, runoresa nepBUYHOTO OyIb0HA
JIx. XonnaeitHa, renernueckas runotesa I'. Mémnepa. Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'un6epra. opmupoBanne MmeMOpaH U BOSHUKHOBEHHE
MPOTOKJIETKHU.

Ucropus 3emiin u Mmetopl €€ u3yueHust. Mickornaemple OpraHn4ecKue OCTaTKU.
I'eoxponomnorus u e€ Meto ibl. OTHOCUTENBHAS U A0COIIOTHASI T€OXPOHOIOTHSL.
['eoxpoHosornyeckas mKaia: 0Hbl, 3pbl, IEPUOIbI, STOXH.

HauanbHsbie 3Tamnsl opranndeckoil 3Bosonuu. [losBienne u 3BONOLNS EPBBIX
KJIETOK. DBOJIIOLIHS MeTaboan3Ma. Bo3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOTIIEHKHN KaK aHAJIOT MEePBBIX Ha 3eMiie COOOIIEeCTB.
Crpomaronutsl. [IpokapuOThl U 3yKapHOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOUOTeHe3). DBOJOIMOHHOE IPOUCXOXKICHUE
BUpYycOB. [IponcxoxieHrne MHOTOKIIETOYHBIX OpraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATaIbI BOJIOIUY BBICIINX pacTeHud. OCHOBHBIE apoMOP]O3bI pacTeHU.




Beixon pactenuit Ha cymy. [losiBjeHHE CLIOPOBBIX PACTEHUM U 3aBOCBAaHUE UMU CYLIH.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHM.

OCHOBHBIE ATAITBI HBOJIOIMH KHUBOTHOTO MHpa. OCHOBHBIE apOMOP(O3bI )KUBOTHBIX.
Benpckas ayna. KemOpuiickuii B3pbIB — IOSIBJICHUE COBPEMEHHBIX THIOB. [lepBbie
XOp/0BbI€ )KUBOTHBIE. JKM3HB B BO/I€. DBOIIOIMS [103BOHOYHBIX. [Iponcxoxienue
amuowii u pernruiuii. [IporcxoxaeHre MICKOTTMTAOMUX U TITUIL. [IpuHINT
KIro4eBoro apomopdosza. OcBoeHne 6€Cro3BOHOYHBIMU M TO3BOHOYHBIMHU
JKUBOTHBIMU CYIIU.

Pa3BuTHe )xu3HM Ha 3eMJIe 110 3paM U NepHoJaM: apXxel, IpoTepo3oH, Naneo3oi,
Me3030i1, KaitH0301. O0111as XapaKTepUCTUKa KJIMMaTa U T€0JOTUYECKUX MPOILIECCOB.
[TosiBneHue 1 paclBeT XapaKTEPHbIX OPraHU3MOB. YTJIE00pa30BaHUE: €r0 YCIOBUS U
BIIMSIHUE HA Fa30BbIl COCTaB aTMOCQEpHI.

MaccoBble BBIMUPaHUS — 3KOJIOTHYECKUE KPU3HUCHI TPOIIoro. [IpuynHel U CiieACTBUS
MaccoBbIX BeIMUpaHHUil. COBpeMEHHBIN IKOJIOTUYECKHI KPU3HC, €r0 0COOEHHOCTH

6.5

Pa3nens! u 3agaun anTponosoruu. Meroapl antpomnonorud. CTaHOBIIEHHE
MPEACTABICHUH O MPOUCXOKACHIH UyeoBeka. COBpEeMEHHbIC HAyUYHbIE TEOPHH.
Cx0/1cTBO UenoBeKa ¢ KUBOTHBIMH. CHCTEMAaTHUECKOE TTOJI0KEHNE YEIIOBEKA.
CBueTenbpCcTBa CXOACTBA YEJIOBEKA C )KUBOTHBIMU: CPABHHUTEIIBHO-MOP(OJIOTHUECKHE,
aMOpHosIoTHYECKHE, PU3N0I0T0-ONOXUMHUYECKUE, ToBeAeHUeckre. OTInuuns
YeJIOBEKa OT KUBOTHBIX. [IpAMOX0KIeHNE M KOMIUIEKC CBS3aHHBIX C HUM MPHU3HAKOB.
PasButHe rosioBHOro Mo3ra M BTOpOM CUTHAJIBHON CUCTEMBI.

JBuxymmue cuibl (akTopbl) aHTPONOreHe3a: OMOIOrHUYecKUe, COlIUaIbHbIE.
CooTHomeHre OMOJIOTUYECKUX U COITUATBHBIX (DaKTOPOB B aHTPOTIOTEHE3E.
OCHOBHBIE CTaJIMX AHTPOIIOT€HE3a. ABCTPATIONUTEKN — ABYHOTHUE TIPEIAKHU JIFOACH.
YenoBek yMenbli, MepBbIe U3TOTOBJIECHUS OpYyInid Tpyaa. YemoBek NpAMOXOIAIIUN U
TIePBBIN BBIXO/I JItO/IeH 3a ipenesl Appuxu. Yenosek reiaenboeprekuii — oo
MpeIoK HeaHAePTAIbCKOTO YeJIoBEKa U UeoBeKa pa3yMHoro. YenoBek
HEAHACPTAIBCKUM KaK BHU]I JIIOJACH XOJOAHOTO KiInMaTa. YeloBeK pa3yMHbI
COBPEMEHHOTO THIIA, ICHUCOBCKUIN YEJIOBEK, OCBOCHHE KOHTUHEHTOB 32 IMpe/ieiaMu
Adpukmu.

DBOJIIOIUS COBPEMEHHOTO YelloBeKa. EcTecTBeHHBI 0TOOP B MOMYNIALMIX YeTIOBEKa.
MyranuoHHbli npouecc ¥ nonuMopdusm. [lomynsuroHHbie BOJIHBL, Apeiid reHoB,
MuUrpanus u «3¢pHexktT oCHOBATEeNN B MOMYINIALHUIX COBPEMEHHOTO UeIOBEKa.
UYenoseueckue pachl. [lonarue o pace. bonbiine pacel: eBponieonHas (eBpa3uiickas),
aBCTPaJIO-HErpOUAHAS (IKBATOpUANIbHAS ), MOHIOJIONIHAS (a3MaTCKO-aMEPUKAHCKas).
Bpewms u myTH paccenenus yenoBeka 1o miaHeTe. EAMHCTBO YenoBeuecKux pac.
Hayunas HecocTosiTennbHOCTD pacu3Mma. [lpucnocobneHHOCTh YeoBeKa K pa3HbIM
yCIIOBUSIM OKpY:Karollei cpeapl. BnusHue reorpaduueckoit cpensl u Apeiida reHoB Ha
MOPQOJIOTHIO U PUIUOJIOTHIO YEIOBEKA

DKOCHCTEMBI K MMpUCymue MM 3aKOHOMCPHOCTHU

7.1

Pasnens! u 3agaun sxostorun. CBsI3b 3KOJIOTUU C IPYTMMH HAYKaMHU.

Mertoap! 3xkosoruu. IloneBbie HabMOAEHUA. DKCIEPUMEHTHI B SKOJIOTHH: IPUPOTHBIE
u aboparopHsie. MoieIMpOBaHUE B 93KOJIOTUU. MOHUTOPHUHT OKPY)KaoIEei cpeibl:
JIOKaJIbHBIN, pETHOHAIBHBIN U TJ100aIbHBIN

7.2

Okonornyeckue pakTopbl ¥ 3aKOHOMEPHOCTH UX AercTBus. Kinaccuduxanus
9KOJIOTHYECKUX (DaKTOPOB: aOMOTHYECKHE, OMOTHUECKUE, aHTponorenHsle. O0mue
3aKOHOMEPHOCTH JIeUCTBUS 3KoIorndeckux (pakropos. [Ipasmio munumyma (K.
HInpenrens, 0. JIn6bux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHu3MBI.

AbuoTtnueckue pakropsl. CBET Kak 3KOJOrHueckuil pakrop. JleficTBue pa3HbIX




YYaCTKOB COJIHEYHOI'O CIEKTPA HAa OPraHU3Mbl. JKOJIOIMUYECKHUE IPYIIIIbI PACTEHUH U
YKUBOTHBIX [0 OTHOIIEHUIO K cBeTy. CUrHalibHast posib cBeTa. Dotonepuousm.
Temmneparypa kak 3konoruueckuii pakrop. JlefictBue Temreparypsl Ha OpraHU3MBI.
[To¥ikunorepMHbIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbIE
OpraHU3MBI.

BrnaxkHOCTB Kak sKoorndeckuii akrop. Ilprcmnocobienus pacTeHuil K Mo IIepKaHNIO
BoJHOTO Oayranca. Knaccudukaius pacTeHui 1o OTHOIICHUIO K Bojie. [IprucmocoOnenus
JKUBOTHBIX K N3MEHEHHIO BOJIHOTO pEXHUMa.

Cpenpl 0OMTaHHUS OPraHU3MOB: BOJHAs, HA3EMHO-BO3IyIIHAS, IOYBEHHAS, TITyOUHHAs
[IOANOYBEHHAsI, BHYTpUOpraHu3MeHHas. PU3HKO-XUMUYECKHE 0COOEHHOCTHU Cpell
oburtanus oprann3moB. [IpucnocoOnenns opraHu3MoB K )KM3HHU B Pa3HbIX Cpeax.
buonoruueckue putMmbl. BHemHue u BHyTpeHHNE pUTMbI. CyTOUHBIE U TOJIUYHbIE
puTtMBL [Iprcnoco0IeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH JKU3HH.
XKuznennsle popmbl opranu3moB. [lonsTre o xu3HeHHON dopme. JKu3HEeHHbIE
(hopMBbI pacTeHUIl: 1epeBbsl, KyCTAPHUKH, KyCTAPHUYKHU, MHOTOJIETHUE TPABBI,
oJiHoJIeTHUE TpaBbl. JKu3HEHHbIE (OPMBI )KUBOTHBIX: THJIPOOHUOHTHI, F€OOHMOHTHI,
a’poOnoHTHL. OCOOEHHOCTH CTPOCHHS M 00pa3a KU3HH.

buoTtnyeckue gaxtopsl. Busisl 6MOTHYECKMX B3aMMOIEHCTBHM: KOHKYPEHLIUS,
XHUIHUYECTBO, CUMOMO03 U ero Gopmsl. [lapasutusm, koonepanus, MyTyaau3M,
KOMMEHCaINU3M (KBapTUPAHTCTBO, HaxyieOHu4ecTBO). Herpoduueckue
B3auMO/JIeHCTBUS (Tonnueckue, popruyeckue, padpuueckre). 3HadeHHEe OUOTUUECKUX
B3aUMO/ICHCTBUI /1715 CYILIECTBOBAHUS OPraHU3MOB B cpesie ooutanus. [Ipunuun
KOHKYPEHTHOI'O HCKJIFOYEHUS

7.3

DKOJIOTHYECKHE XapaKTePUCTUKH MOMyIsiiuu. [lomymsiius kak Ouosiornueckast
cucteMa. Pois HeoTHOPOTHOCTH Cpefibl, (pu3ndecKux 0aphepoOB U 0COOCHHOCTEH
OunoJsioruH BUAOB B (JOPMUPOBAHUHU MTPOCTPAHCTBEHHON CTPYKTYPHI MOIYJISIIHH.
OcHOBHBIE TIOKA3aTeNN MOMYJISAIWN; YACIEHHOCTb, INIOTHOCTh, BO3PACTHAS U MOJIOBAsI
CTPYKTYpa, pOXKIAEMOCTbh, IPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPALTHSI.
DKoJiorudeckas CTpyKTypa nomyssiiuu. OreHKa YuciaeHHO CTH omyIsiiuu. JlnHamuka
MOMYJISAIMK U €€ peryisiius. buoTnueckuii moTeHuyan nomyssiuu. MoaenupoBaHue
JTUHAMUKHU Tomysiiuu. KpuBbie pocTa 4iciIeHHOCTH nonyisaiuu. Kpusbie
BBDKUBAHMS. Perynsius 4uciIeHHOCTH TOMYIISAIUIA: PoJib (PaKTOPOB, 3aBUCSIINX U HE
3aBUCAIINX OT IJIOTHOCTH. DKOJIOTHYECKHE CTpaTeruu BUmoB (r- u K-crparerun).
[Tonsatue 06 3xosIorMUECKOM HUIIE BUaa. MecTtooOnuTanue. MHOromepHas MOJIeib
skoJiornyeckoit Humm Jx. M. Xatuuncona. Pa3Mepbl 3KOJIOTMYECKONM HUIIIN.
[ToTreHumanpHas U peaM30BaHHAs HULIH.

Bun xak cucrema nomynsiiuii. Apeansl BU0B. BUIIbI U UX )KU3HEHHBIE CTPATETHH.
3aKOHOMEPHOCTH MOBEJACHUS U MUTPALIMK )KUBOTHBIX. Brojlornueckne nHBa3uK
YyKEPOJHBIX BHJIOB

7.4

CoobmecTBa opranu3MoB. buorienos u ero crpykrypa. CBsizu MeX1y OpraHu3MamMu B
ouorneHose. Dkocuctema Kak oTkpeitas cucrema (A./Dx. Tencnu). @yHKIMOHAIbHBIE
OJIOKHM OPraHW3MOB B 3KOCHCTEME: MPOIYLIEHThI, KOHCYMEHTBI, PETyLIEHTHI.
Tpoduueckue yposuu. Tpoduueckue nenu u cetu. AGMOTHYECKUE OJTOKHU HKOCUCTEM.
ITouBs! 1 WiIBl B 3KOCHUcTEMaX. KpyroBopoT BEHIECTB U IOTOK SHEPTUH B 3KOCUCTEME.
OcHoOBHBIE IIOKA3aTENIN YIKOCUCTEMBI. buoMacca 1 mpoayKIusa. IKOJIOTMYECKHe
MUpPaMUbI YUces, OMOMACChl U SHEPTUH.

HanpasnieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKIieccuu. [lepBuunble 1
BTOPHYHBIE CYKLIECCUU U UX IPUYUHBL. AHTPOIIOT€HHbIE BO3EHCTBUS HA CYKIIECCHH.
KnumakcHoe coobuiectBo. bruopasnoo6pasue 1 mojaHoTa KpyroBopoTa BelecTB —
OCHOBa YCTOMUMBOCTH COOOIIECTB.




[Ipupoansie 3xocucTEMBI. AHTPOIIOI€HHBIE IKOCUCTEMBL. ATPO3KOCHCTEMA.
ArponeHo3. Pa3nuuus Mexxy aHTpOIIOT€HHBIMU U IPUPOJHBIMU SKOCUCTEMAaMU.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YpOosKkocucTeM. ['opoickas diopa u
(dayna. CHHaHTpOMU3aIUS TOPOJICKOH (ayHbI. Bruomorndeckoe u X03siCTBEHHOE
3HAYEeHHE arpodKOCUCTEM U YpPOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B SKOCUCTEMAX.

[Tepenoc 3HEPrUM M BEMIECTB MEXKIY CMEKHBIMU SKOCUCTEMaMHU. Y CTOWYHUBOCTh
OpPraHU3MOB, MOMYJISILIMM U SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOIIOT€HHBIX
BO3/ICUCTBUI

7.5

Bbuocdepa — obmerutanerapHast 060s109ka 3eMIIH, TJ€ CYIIECTBYET WIIH CYIIECTBOBAIA
*u3Hb. Yuenue B.U. Bepnanckoro o 6uochepe. Obnactu 6uocdepsl u e€ cocras.
Xusoe BemecTBo Onocdepsl U ero QyHKIHUH.

3aKOHOMEPHOCTH cyiecTBoBaHus 6nochepsl. OcodbeHHocTu 6uochepsl Kak
r06anpHOM 3kocucTeMsl. J[nHamudeckoe paBHoBecue B 6nochepe. KpyroBopoTst
BEIIECTB U OMOT€OXMMHUYECKUE LIUKIIBI (YTIeposa, a30Ta). PUTMUYHOCTH SIBJIEHUI B
ouocdepe.

3oHanbHOCTH OuoCchepsl. [TonsaTue o 6uome. OCHOBHBIE OMOMBI CYIITHN: TYHPA,
XBOWHBIE JIeca, CMEIIaHHbIE W IIMPOKOIMCTBEHHBIE Jieca, CTEIH, CaBaHHbI, ITyCTHIHU,
TPONUYECKHE Jieca, BBICOKOTOpbs. Kiumat, pacTuTenbHbINA U 5KUBOTHBIM MUP OMOMOB
CYILIH.

CtpykTypa 1 (yHKIHUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIHAA 1
6uochepHbIX QyHKINN

7.6

DKOJIOTHYECKHE KPU3HUCHI U UX MPUYNHBL. Bo3zeicTBue yenoBeka Ha Ouochepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OXpaHa BO3/yXa. 3arpsi3HEHUE BOJAHOM CPeibl.
Oxpana BOJIHBIX pecypcoB. Pa3zpyiienue nmoussl. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHne kimMara.

AHTpOTIOT€HHOE BO3JICHCTBUE HA PACTUTEIBbHBIA U )KUBOTHBIN Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MUpPa. OCHOBHBIE IPUHIIUIIBI OXPAHbI TPUPOIbI.
Kpacubie kauru. Oco60 oxpansieMbie npupoaabie Tepputopuu (OOIIT).
Boranuueckue cajpl U 300JI0THYECKHE TAPKU.

OcHOBHBIE TPUHLUIIBI YCTOWYUBOTO PA3BUTHUS YEJIOBEUECTBA U MPUPO/IBL.
PanmonanbHO€ NPUPOAOIIOJIb30BAHNE U COXpAaHEHHE OMOJIOTMYECKOTO pa3HOO0pa3us
3emiu
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