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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, Konnenmwm npenogaBaHus
yuebHoro npeamera «bruonorns» n OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmbl
BOCIIUTaHUSL.

VYueOnplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10—11 xmaccsr)
SBIISICTCSI OJIHUM W3 KOMIIOHEHTOB INpeIMETHON 001actu «EcTeCTBEHHO-HAydHBIE MPEIMETHI.
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, CPEIHMM MPO(PECCHOHAIBHBIM M BBICHIUM 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
o0yJaromuxcss W CTUMYIHPOBAHWEM HWHTEpeca K KOHKPETHOH OONacTH HAydyHOTO 3HAHMS,
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 «buosnorusp» Ha yriyOoa€HHOM YpOBHE, ONpesesseT 00s3aTeabHoe
(MHBapMaHTHOE) TMpEIMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpezienieHue 1o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNbHOCTh U3Y4eHUs yueOHOTO MaTepuaia
C y4y€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Yy4eOHOro mpoiiecca,
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, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIIJICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOT0 OTHOILIEHUS K OKpYXKarolled MNpupogHoil cpene. B mporpamme mo
OMOJIOTMHM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeaMera «buosorus» B peanusanuu
tpeboBannii ®I'OC COO K TIaHUPYyEeMbIM JUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATEIbHOM
NEeSITeIbHOCTH OOy4YaloUIuXcs MO OCBOCHHUIO COJEpX aHUs OHOJIOTMYECKOT0 00pa3oBaHUs 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 MOJIEKYISIPHOM U KIETOYHOM Ouosoruu,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIHUHU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U IKOJIOTHH.

N3yuenne yuebHnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOyYaromuxcs K MOCIEAYIOIIEMY MOJY4eHHI0 OHOJIOTHYECKOro o0pa3oBaHMs 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 OCHOBHOIO OOIIEro
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 M TIOMCKOBOI'O XapaKTepa, KOTOpPbIE MOXHO HCIIOJIb30BATh KAK OPUEHTHUPHI IS
nocnenyomero Beibopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYYEHHBIMH 00YYaIONTUMUCS IPH U3YICHUH PU3UKH, 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,
SBOJIIOLIMM OPraHUYECKOTO MHUpa Ha 3emiie, COXPaHEHHsS OHOJIOTHYECKOTO Pa3sHOOOpa3us
wranetsl. Tak, B 10 Kiacce M3Yyd4arOTCSl OCHOBBI MOJICKYJISIDHOM M KIIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PAa3BHUTHS, TCHETUKU M CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJIU3UPYIOTCS 3HAHUA OOy4JalomMXCs M0 OOTaHMKE, 300JIOTMHM, 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, NPUHLMUIIOB W TMPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIIHH, OHOIEHO03a, SKOCHCTEMBl, O BbLAAIOIINXCS
HayYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OHMOJOTHH, NMPUKJIATHBIX acleKTax
Ouonornueckux 3HaHWM. J[ns pa3BUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcs K OHOIOruu
Hapsy CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKaHUHU MIPOrPAMMBI IO
OMOJIOTHH TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS M PA3BUTUS TOW WM WHOU
obnactu OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypoOBHE — OBIAJCHHE
0oOy4aroUMMUCS 3HAHUSMU O CTPYKTYpPHO-(DYHKIIMOHAIBLHOM OpraHU3allld KHUBBIX 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.

JlocTkeHue 1esu u3ydeHus ydeOHoro mpenmera «buonorusy Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIEIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YaIOIIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIMSIX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBIISIIOIIUX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BHI,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalluXcsi ¢  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJBIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOM U KIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJNIOTUM PA3BUTHS, TEHETHUKU U CEJEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOM
OMOJIOTUH,  TAJEOHTOJOTHUH, OSKOJOIMM); METOJaMHM  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTUYECKUX MCCIIEOBAaHUN B J1abopaTopuu M B Mpupoje (HaOIoAeHUe, HU3MEpEeHHUE,
HKCTIEPUMEHT, MOJICTUPOBAHKE);

OBJaJieHue OOyYaIONIMMHUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIU3UPOBATH U
UCIOJb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHUIO; MOJIB30BaThCs OMOJIOIMYECKOW TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJIOTHM UM COIMAIBHO-
HSKOHOMHYECKUMH M SKOJOTHYECKMMHU IpoOJieMaMH 4eJIOBEYECTBA; OICHHWBATH IOCIEACTBUS



CBOCW JEATENPHOCTH 10 OTHOIIEGHHIO K OKpY)KAIoUIed NpUPOIHON 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 XapakKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBITHUS B OOJIACTH
OHOJIOTHH;

pa3BuUTHE y 00YYaIOUINXCSl MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAHUSAMU B OHOJIOTHH,
pelaeMbIMu €10 IpoOsieMaMu, METOOJIOIMed OHMOJIOrMYecKOro MCCIeA0BaHus, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmeHus] OWOJIOTUYECKUX 3a/1a4, MOJACIHPOBAHUS
OMOJIOTMYECKUX 00BEKTOB U MIPOLIECCOB;

BOCIHTaHUE y 0Oy4JaroOmMXcs IIEHHOCTHOTO OTHOIICHHUS K JKUBOHM MPUPOJAE B IETIOM H K
OTIEeNbHBIM €€ OO0BEeKTaM | SIBJICHUSAM; (OPMHUPOBAHUE OKOJIOTHYECKOHW, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(cobmroneHue mpaBWil TMOBEACHUS B MPUPOJE, OXpaHbl BUAOB, HIKOCHUCTEM, OHochepsl),
COXPAaHEHHWU COOCTBEHHOTO 3[0POBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (CoOmoeHust Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHne  0€30MacHOCTH  KU3HENEATCIHHOCTH B
Ype3BBIYaHBIX CHTYaIUsX MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BAHMSI
OMOJIOTMYECKUX 3HAHUI M YMEHHH B MOBCEAHEBHOMN KU3HU;

CO3JaHME YCIOBHMH Ui OCO3HAHHOTO BbIOOpa OOyYAIOIIMMUCS WHIUBUAYAIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroIeMy mpodecCHOHATBHOMY
CaMOOIIPENIETICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMH HHTEpECaMH U MOTPEOHOCTAMU
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 oOpraHu3alMOHHBIX (OpPM, METOJOB H 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 TPH OOy4eHUH OMOJIOTMH Ha YriayOJEHHOM YPOBHE SBIISETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux padbor. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUH TPOEKTHBIX M  y4eOHO-HCCIIENOBATENbCKUX PabOT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCA 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

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas wcTopusi pa3BUTHSI OWOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MOMCKOBBIEC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHne OWoJOrMU B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBsa3aHHble ¢ Ouojorueil. 3HaueHuWe OMOJOTMM B MPaKTHYECKOU
NESTETPHOCTH YENIOBEKAa: MEAMIIMHE, CEITbCKOM XO3SWUCTBE, MPOMBIIUICHHOCTH, OXpaHe
MIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. W. Bepuanckuii, U. II. IlaBnos, WM. 1. Meunukos, H. M. Baswios, H. B.
Tumodees-Pecorckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuipt u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTeMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHUE

KuBble cucTemMbl Kak MpeaMeT u3ydeHus: 6uosoruu. CBONWCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb H YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKpBITOCTb,  CAMOOPraHM3alUs, CaMOBOCIPOU3BEACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3allii JKUBBIX CHCTEM: MOJEKYISPHBINA, KIETOYHbIA, TKAHEBbIM,
OpraHU3MEHHBIH, MOMYJISIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiit. [Iponeccsl, npoucxoasiue B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
XKuznp kak ¢opma cyiecTBoBaHUSI MaTepuu. Hayku, uzydaromue KUBbIE CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3aLUH.

N3ydenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmiogenue, msmepenue,
JKCIIEPUMEHT, CHUCTeMartu3anus, MeraaHanu3. lloHsaTue o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHol. IlnanupoBanue skcnepumenta. llocranoBka u mnpoBepka runore3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ JOCTOBEpHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaTOB. [IpUUMHBI UCKaKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTAaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmumer u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «DBHOIOTHYECKHE CHCTEMBIY,
«CBoOlCTBa KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOM
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHUu3May,
«buoreonenosy», «buocdeparn, «MeToapl U3yUEHUS KUBOU MPUPOIBI.

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

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



Tema 3. buoJsiorust KjieTkun

Knerka — cTpykTypHO-(pyHKIIMOHAJIbHAS €IMHMIA >KUBOTO. VICTOPUS OTKPBITHS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOpUH.

MeTtopl MOJIEKYJIIPHOM UM KJIETOYHOM OMOJOrMM: MHUKPOCKOIHS, XpomaTtorpadus,
anekTpodopes, METOJ ~ MEUeHBIX aTroOMOB, Ju(QepeHnnanbHoe  HEHTPUPYTHPOBAHUE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnasn mukpockonus. Bumanshoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuipl U cxembl: «CBETOBOW MHKPOCKOI», «DJIEKTPOHHBIM MHKpOCKom», «McTopus
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHAIBHBIX KIIETOK.

IIpakTnueckas padora «/3yyeHne MeTOJNOB KIETOYHON OHOJOrMM (XpomaTorpadus,
anektpodopes, nupdepennnanbaoe nentpudyruposanue, [TLP)».

Tema 4. XuMunuyeckasi opraHu3anus KJICTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHTHI. Bona u e€ ponb
KaK pacTBOpPHUTENs, peareHra, y4yacTHe B CTPYKTYPHUPOBAHUU KIETKH, TEIJIOPETyIsLuu.
MunepasnbHbI€ BellecTBa KIETKH, UX OMojiorndyeckas poib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bronorndyeckue nojmMepsl. benkn. AMUHOKHMCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil mojekynbl. [lepBuunasi crpykTypa Oenka, HmenTHAHAs
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJWTOocaxapuabl W mojucaxapuabsl. OOmuit
IJIaH CTPOCHUS U (U3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buoioruueckue GyHKIMN
YIJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanus — JTHIHIOB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOmue
CBOMCTBa OHMOJIOTMYECKMX MeMOpaH — TEeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupbl.
[Mpunnun kommiementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — naBoiinas cnmpaib.
Mectonaxoxaenue u 6uonorunueckue pynknuu JHK. Bunst PHK. @ynkuuu PHK B kietke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byakiun  AT®. BoccraHoBieHHbIE TEPEHOCUMKHM, UX (QYHKIMH B KJIeTke. [[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHass Ouosiorus: OMOXMMHYECKHME U OMO(PU3MUECKUE HCCIIEAOBAHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYUL
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CUuHme3 OUOMONEKY U
UX HEeNnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

IToptpetst: JI. [lonunr, Ix. YorcoH, @. Kpuk, M. Yunkusnc, P. ®panknun, @. Canrep, C.
IIpy3unep.



Huarpammsel:  «PacnipeneneHre  XMMHUYECKUX DJIEMEHTOB B HEKHMBOW  IIPUPOJACY,
«PacripeieneHne XuMUYECKUX 3JIEMEHTOB B JKMBOM IIPUPOJIEN.

Tabmuuer u cxemsl: «llepuoanyeckas TaOnMIAa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJBl BOJbD», «BelmectBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oelkay,
«CTpyKTypBl OETKOBOW MOJNEKYNbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykiienHoBble KUCIOTH, «CTpoeHue MoseKyJibl ATOy.

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJOBaHHUE.

JlabopaTopnasi padora «OO0HapyXeHHE OEITKOB C TIOMOIIBIO KAYECTBEHHBIX PEAKIIHIN.

JlabopaTopHas padora «lccienoBanne HyKIE€MHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHbBIX OPraHU3MOBY.

Tema 5. CTtpoenue u GyHKINH KIETKH

Tunsl KIeTok: sykapuoTHYecKass U mpokapuotndeckass. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pazoBaHus KJIETKHU.

Ctpoenue mnpokapuoTHUecKor kieTku. Kierounas creHka OakTepuii U  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON U aBTOTPO(PHON MPOKAPHUOTUYECKUX KIETOK. MecTo u
POJIh MPOKAPHOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUpPOBAHUE dyKapHOTHYEeCKOM KieTku. [lnma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCHOPT BEIIECTB yepes
I1a3MaTHYeCcKyl0 MeMOpaHy: maccuBHBIM (nuddy3us, oOneryéHHas aud@ysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopT). Ilomymnponumaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO Hacoca. DHJIOIUTO3: MUHOIUTO3, haronuros. Dk3onuto3. Kiierounas crenka.
CtpykTypa ¥ QyHKIIMH KJIECTOYHON CTEHKH PAaCTEHUM, TpUOOB.

Huromma3zma. I[lurosonb. [lurockener. JIBwkeHue uuroriasMbl. OpraHoubl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HporasMarnueckas cetb (JIIC), ammapar ['ombmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3auMOCBS3b OJHOMEMOpPAHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTukynyma. Mexanuzm nanpasienus oOenxoe 6 IIIC. Cuntes
pactBopuMbix  OenkoB. CuHTE3  KIETOYHBIX MeMOpaH. [mamkuil  (arpaHynspHBIi)
sHAOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ompmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0dcu. TpaHCTIOPT BEILIECTB
B KJeTKe. Bakyonu pactutenbHbIX kKieTok. Kinerounslit cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIACTUIBL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MUTOXOHIpHM © miuacTua. [lepBUuHbIe, BTOPUYHBIE U  CJIOKHBIE IUIACTUIBI
(OTOCHUHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

HemeMm6panubie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmuol. MpbIIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpoTtpyOouku. Knerounsiii nentp. CTpoeHune M JABWXKEHHE JKI'YTUKOB M DPECHHYEK.
MuxkpoTpyOouku nutormiasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SIIPHIIMIKH, UX CTPOEHHE U (DYHKILHUU.
SnepHblii 6enkoBbI MaTpHKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTep(hazHOM
aape. dyxpomamun u eemepoxpomamun. benku XpoMaTHHa — THCTOHBL. JJunamuxa s0epHoll
00010uKU 8 Mumo3se. HoepHulii mpancnopm.



Knerounsle  BrmtoueHus.  CpaBHUTENbHAs  XapakTEpUCTUKA  KIETOK  3YKapHOT
(pacTuTeNnbHOM, )KUBOTHOH, IPUOHOI).

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «CTpoeHHE SYKAPHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIeTKn», «CTpoeHue pacTUTENbHON KIETKH», «CTpoeHre MUTOXOHAPUW», «Sipo», «CtpoeHue
MPOKAPUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENnapaTrbl pPacTUTEIbHBIX, >KMUBOTHBIX
KJIETOK, MUKpOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

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

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOUHON MEMOpaHbD».

JladopaTopHnas padora «lccienoBanue mia3mMoiiM3a U JETUIa3MOJIM3a B PACTUTEIBHBIX
KJIETKAaX).

IIpakTuyeckas padora «/3yyeHre IBUKEHHUS [IUTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPTUM B KJIeTKe

AcCUMWIALINS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMeHa BEIIeCTB:
aBTOTPOQHBIK M  reTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoIeccax.
OHepretuyeckoe oOecrnieueHue kietku: npespaimieHue ATD B oOMeHHBIX mpoleccax.
@depMeHTaTUBHBIM XapakTep peakUui KJIETOYHOTo Merabonm3zma. PepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHu3M jeWctBus. KodpepmeHTsl. OTnnumns (QepMEHTOB OT HEOPraHUYECKUX
Katajau3aTopoB.  benku-akTuBaTtopel M OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKIIUH OT pa3IMYHBIX (PaKTOPOB.

[lepBuyHBIN CHUHTE3 OPraHUYECKUX BEIIECTB B KieTKe. POTOCUHTE3. AHOKCUSEHHbIU U
okcucennvlll omocunmes 'y oaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponp xynopomnactoB B nporecce GotocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Ca- u CAM-munvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Bnusiaue pa3nnyHbeIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHE (POTOCUHTE3A.

XemocuHnte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETHUKOB:  HUTpU(ULUpPYROLINE
OakTepuu, xxene300aKTepun, cepoObaKkTepun, BOJOPOAHbIE OakTeprH. 3HAUCHUE XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Bunel 6poxenust. IIpogykTel OpoXeHHs M MX HCIOJIb30BaHUE
4eJ0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. OTambl 3HEpreTudeckoro obmeHa. IloaroroBUTENbHBINA 3TaIl.
I'mukosn3 — 6eCKUCIOPOJHOE PACILCIUIEHUE [IIFOKO3BI.

buonorudeckoe OKuCICHME, WU KIETOYHOE JAbIXaHuE. PoJIb MUTOXOHApPUI B Ipoueccax
Ouosornyeckoro okucieHus. llukmuueckue peakuuu. OkucnurenbHoe (ochopuanpoBaHue.
Ouepeus membpannoeo epaouernma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMEHa BEIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTH SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanuu

IHoptpetsr: k. ITpuctin, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «IDHepreTudeckuil oOMmen», «buocunres Oenkay,
«Crtpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBOM MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.



JlaGopaTtopuass padora «M3ydyeHue KaTaTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIpUMEPE aMuUIIa3bl WK KaTajaasbl)».

JlaGopatopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS IEPOKCHIA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JladopaTopHas padora «CpaBHEHHUE MPOILIECCOB (POTOCHHTE3A U XEMOCHUHTE3AY.

JlabopaTopHasi padoTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U JABIXAHUSD.

Tema 7. HaciieactBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLUSAX MaTPUYHOIO
cuHTe3a. Peanm3amus HacleICTBEHHOW WHQpopManuu. ['eHeTHYecKWid KOJ, €ro CBOWMCTBA.
Tpanckpunuusa — matpuusbil cuHTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApaUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OunocunTesze Oenka. YcimoBus
o6uocunTesa 6enka. Koauposanue aMuHokucioT. Ponb pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoenuu ceHos. OpraHuzalusi FeHoMa y NMpoKapuoT U
SyKapuoT. Perymsius akTUBHOCTH I'€HOB y mpokapuoT. I'mmore3a omepona (®. XKakoO, XK.
Mano). Monexyrapuvle mexanuzmvl dKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B KieTke. KiieTounslit romeocTas.

Bupychl — Heknerounbsle (GOpMBI JKU3HU U 0OIUraTHble mapa3utbl. CTpOeHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusneuwnwiti yuxn JIHK-cooepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHpie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuit. CIIUJ[, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

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

JdemoHcTpauuu

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

Tabmuubpt u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuii Kom», «BHUPYCH»,
«baxTepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. JKn3zHeHHBIN HUKJ KJIETKH

Knerounslii mmkin, ero mepuonsl u perymsiuusa. MHtepdaza u muto3. OcobOeHHOCTH
mporeccoB, mpoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHIT), CHUHTETUYECKHM M TOCTCUHTETUYECKUN (TIPEMUTOTHUYECKUN) MEePUOIbI
nHTEep(da3hI.

Marpuunbiii  cunte3 JHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  INOJIYKOHCEPBAaTUBHBIM  CUHTE3, aHTUNAPAJUIENIbHOCTh. MexaHusm
perumkanuu - JIHK.  Xpomocomsl. Crpoenue xpomocom. Ternomepsl M Tenomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapUOTUM. JMIUIOWIHBIM M TarionIHbI HaOOphl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguum MHUTO3a M MPOUCXOJSALIME B HUX MIpPOLECCHl. THIIbI
MuTo3a. Kapuoknnes n nutokunes. bruonornueckoe 3Ha4eHUE MUTO3a.

Perymsimust MuToTHUYECKOTO IMKIA KieTkd. [IporpamMmmupyemasi kieTouHas THOENb —
aronTos.



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

JdeMoHcTpanuu

Tabmumer u cxembl: «KU3HEHHBIM [UKI KICTKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukarnus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKax KOpelika
JTyKa».

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHnas pa6ora «HaOmroneHne MuTO3a B KJIETKAaX KOHYMKA KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUHEAESITEIbHOCTH OJHOKIETOYHBIX OpraHu3mMoB. bakrepum,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

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

Tkanu pacrenuil. Tumel pacTUTENbHBIX TKaHeW: oOpa3oBareibHas, MOKPOBHAs,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIbBl JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENIbHASA, MblleuHas, HepBHas. OCOOCHHOCTH CTpPOEHUs, (YHKUUNA M PaCHOJIOKEHUS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

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

JIBukeHre OpraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIIHOE,
KI'YTUKOBOE, pECHUYHOE. J[IBW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKIIETOUHBIX )KUBOTHBIX M YeJIOBEKa: MbllieuHas cuctema. Pednexc. CkeneTHbie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lorynomienue BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IuraHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO TpakTta. llumeBapuTenbHbIe
xenesbl. [IumeBapurenbHas cucreMa yeaoBeka.

Jlpixanue opranu3moB. [Ipixanue pactenuil. J{pixanue xuBoTHBIX. uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe apixanue. J[prxatenbHas MOBEpXHOCTh. KabGepHoe U NErouHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMSI JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uenoBeka. MeXaHu3m
BEHTUJISIUH JIETKUX y NITUI U MIIeKONUTaromuXx. Perynsaius apixanus. JlpixareabHble 00bEMBI.

TpancnopT BelIeCTB y OpraHu3MOB. TpaHCHOpPTHBIE CUCTEeMbl pacTeHuil. TpaHcmnopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbsl. KpoBeHocHas cucrema
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cephle, KpOBEHOCHBIE cOCyabl M KpoBb. Kpyru



KpOBOOOpamieHus.  DBOJIIOLMOHHBIE  YCJIOXXHEHUS  CTPOCHHS  KPOBEHOCHOW  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyonu. Opranel BeigeneHus. @OuubTpanus, CeKpenuss u  oOpaTHOe
BCAaChIBaHUE KaK MEXAaHU3Mbl pabOThl OpraHoB BbiesieHNs. CBsI3b MOJIOCTH TeJla ¢ KPOBEHOCHOU
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y OpraHu3MOB. 3allluTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopbl Oaktepuil u
LUCTHI IPOCTEUIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OpraHu3Ma
oT OonesHell. VMMyHHas cucrema denoBeka. KileTouHbII W TyMOpajJbHBII HMMYHHTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Paznpaxkxumocts W perynasuuss 'y OpraHusmoB. Pa3apakumocTh y OJHOKJIETOYHBIX
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 YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTIENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

I'ymopanbpHass perymsuus W OSHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBMe ropMoHOB. B3auMocCBsI3b HEpPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel n cxembl: «OnHOKJIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIH»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHCTeMbl OpPraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMEe HacekoMmbIx», «TkaHM pacTeHHID»,
«KopueBble cuctemb», «Crpoenue crtelOns», «CTpoeHHE JHMCTOBOM IIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4enoseka», «llumesapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpllieyHas CcUCTEMay,
«BorgenurenbHas cucreMa», « DHIOKpPHHHAsA cucremay, «CTpoeHue Mpluus», «MMMyHHTET»,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHU», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruipbl», «CTpoeHHE IUIaHapun», «BHYyTpeHHEe CTpOEHHE H0XKAEBOIO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema narymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHass cucrema nruny, «HepBHas cuctema MIEKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pedekey.

O6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHMKpOINpeNnaparbl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHHI pa3HbIX OTIENIOB, BIAaXHbIE IpenapaThl
KHUBOTHBIX, CKEJICThI MO3BOHOYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyZoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3JAYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust Kpaxmasia u OenkoB moJ  JeiicTBueM  (QepMeHTOB, OOOpyIOBaHUE JUIA



JEMOHCTpPALMK OIBITOB IO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
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 OPTraHU3MOB

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. Kpoccunrosep. buonmornueckuii cMbIC Meio3a U ITOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButve. ['ameroreHe3 'y kuBOTHBIX. [lonoBbIE  JKene3bl.
OOpazoBaHue W pa3BUTHE TOJIOBHIX KJiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IMOJIOBBIX
KJIETOK.

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

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenes — o0na u3z enaguvlx npobaem smopuonocuu. Konyenyus mopghozenos
u moodenu mopghozeneza. Cragum sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoOEHHOCTU pOOJIEHUS MIIEKOTHUTAIOIIUX. 3apOJIbIIEBbIe JUCTKU (TracTpyJsLus).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojblimia (3MOpUOHANBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. Brusnue Ha
AMOpPHOHAIBHOE PA3BUTHE PA3IIMUHBIX (DAKTOPOB OKPYXKAIOIIEH CPEJIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbli Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. PasButue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B MPUPOJE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepnoabl OHTOreHesa yesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenne u pasBurue pacreHuid. ['ametodur u cnopodur. Meilo3 B >KM3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. /J[BOWHOE OIUIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEeryJIsIUN OHTOT€HEe3a Y PACTCHHUM U KUBOTHBIX.

JdeMoHcTpanun

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

Tabmuisl u cxembl: «BeretaTuBHOE pa3MHOKeHUE», « THUMBI OECIONIOr0 pPa3MHOKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIVIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHE SAWIEKIETKH M CIIEPMATO30UIa»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe pa3BuTHE», «Pa3BuUTHE MalCKOro
Kykay», «Pa3Butue capanum», «Pa3Butue nArymkmn», «/[BoiiHOE OMIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSIH OJHOJIOJIbHBIX U ABYIOJBHBIX pPAaCTeHUI», «KM3HEHHBIA LMK
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1MKI MXa», <OKU3HEHHBIH WUKI MalopOTHUKAY,
«KW3HEHHBIN UKII COCHBD.



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

JlabopaTtopHasi pabora «l/I3yueHue CTPOEHMsSI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

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

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

HcTopusi cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpmens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEeHHbIX Y4€HBIX B pa3BuTuu reHeruku. Pabdorsr H. K.
Komnenosa, 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
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN INPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JMHUSA, THOpUAbI, TeHOTHMN, (eHOTUrl. OCHOBHBIE METOJIbl TE€HETUKHU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

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

Tabmuis! u cxeMbl: «MeTo1bl TeHETUKIY, «CXEeMbI CKpELTUBAHUS.

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

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
ruOpUIOB TMepBoro mokoJieHus. IlpaBuno momuHupoBaHus. Bropoit 3akoH MeHpaenss — 3aKoH
paciuernyeHus mpusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmennenye mpu3HaKoB MpH HETIOJTHOM IOMUHUPOBAHUU.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HaclenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IF€HOB, HAPYIIECHUE CLETUICHUS MEXIy N'€HaMU. XpOMOCOMHAas TE€OPHUs HACIIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

I'enotun kak uenoctHas cucteMa. [lineloTpornusi — MHOXKECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucrasz. [lomumepusi.

['eHeTyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTMYECKUX TPOIECCOB, TMOBEACHUS M KOTHUTHBHBIX (QyHKuMWA. [eHernuyeckue
MEXaHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKne acTieKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHOW nH(opMaIuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», «CLeNIeHHOE HacleJ0BaHUE
MIPU3HAKOB y Apo30¢uis», «I'eHetuka nona», «Kapuortun yenoseka», «Kapruotun 1po3opuiisn»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJeA0BaHus IPU3HAKOB, MOJIENb JUI JIEMOHCTPALMU CLEINIEHHOTO HACJIEJOBAaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

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

IIpakTnueckas padora «/3ydeHue pe3ylabTaTOB AUTMOPUIHOIO CKpEIIMBAHUS Yy
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHotumna. l3MeHuMBOCTH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas u3MeHYMBOCTh. Ponib cpenpl B popMupoBaHUM MOIU(UKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTunMueckas W3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKON HM3MEHUYMBOCTU. Buabl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHUYMBOCTh. Buapl Myranuii: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIIMOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKHX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HAcCNe008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS V OP2AHUZMOS.

JdeMoHcTpanun

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

Tabmuipr 1 cxembl: «Buapl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «l'eHermyeckue
3a00JIeBaHUS YeNlOBeKay, «Buabl MmyTanuiiy.

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

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHUMBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KPUBOW».

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

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metozbl U3ydeHHsI TEHETUKU YeJIOBeKa: I'eHealornyecKuid, OJM3HELOBbIN, IIUTOreHETUYECKUH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4unciie ¢ moMoupo T11P-
ananu3a. HacneacrBennblie 3a00ieBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JI€3HU YEJIOBEKA.
Bone3nn ¢ HacineaCTBEHHOM MpeApaclooKEHHOCThI0. 3HAUYE€HHWE MEAMIIMHCKOW TE€HETHUKHU B
MPEIOTBPAIICHUN W JICYCHUW TE€HETHUYECKUX 3a00JieBaHU dYelloBeKa. MeIrKO-TeHETUIEeCKOe
KOHCYNbTHpOBaHue. CTBOJOBBIC KICTKU. [IOHATHE «T€HETHYECKOTO IPy3a». DTHUECKUE aCIEeKThI
Mccae0BaHuM B 00J1aCTH PEIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOphl TOBHINICHHON YYBCTBUTEIHHOCTH YEIOBEKA K (DU3NICCKOMY U
XUMHUYECKOMY 3arps3HEHHUIO OKpYXKaroUEerh cpeapl. ['eHeTudyeckass NnpeapacnoioKEHHOCTD
YeJIOBEKA K IIaTOJIOTHSIM.

JdeMoHcTpanuu

Tabmuubl u cxembl: «Kapuotun uvenmoBeka», «MeToabl M3y4eHUS] TEHETHKH YEJIOBEKay,
«I"eneTnueckue 3a00ICBaHUS YCITOBEKAY.

IMpakTHyeckas padora «CocTaBiICHHE U aHATIU3 POIOCIOBHOM.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanust U ceyekuus. 3apoxkaeHue CeleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooopasus KylIbTYpHBIX pacTeHui. Ponb cenexuuu
B CO3JaHUM COPTOB pacTeHWd u TOpoa JKUBOTHBIX. CopT, mopoja, MmITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHnue mis
CEJICKITMOHHOM pabOTHI.

MeTtompl ceneKimoHHOW paboThl. MIcKycCTBEHHBIN 0TOOP: MAacCOBBIN M WHIANBUTYaTbHBIN.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHITY C MIOMOIIIBIO OIEHKH (PEHOTHIIA TIOTOMCTBA U OTOOP IO TEHOTHUITY C TIOMOIIBIO aHAIN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJEeKIMOHHOW paboThl. PaamanuoHHBIA U
XUMUYECKUA MyTareHe3 KakK MCTOYHUK MYyTaluid y KYJIBTYPHBIX (OpPM OPraHU3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOunaHTHBIX JIHK ms
MOJIy4CHHS] UCXOAHOTO MaTepuaa Jjis CeJICKIUH.

[Tonyyenne mnonmmuionsoB. BHyTpuBHmoBas rubpuauzainus. biIu3kopoacTBEeHHOE
CKpelIMBaHue, WM WHOpUAUHT. HepoICTBEHHOE CKpelIuBaHue, Wi ayTOpuauHT. ['eTepo3uc u
ero mnpuuuHbl. Mcmonp3oBaHue reTepo3uca B - cenekiuu. OtnanéHHas ruOpuan3aIusl.
[Ipeononenne Oecrionus MEXBHUIOBBIX THOpUIOB. JlOCTW)KEHHS CENEKIMH PACTCHHH |
KUBOTHBIX. «3e1EHAsl PeBONIOYUSANY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U ynpaejieHue 2eHemudyecKUMU pecypcamu CelbCKOX03AUCMEEHHBIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udel u
NnepcneKmuBHbIX MexHON0ULL.

JdeMoHcTpanuu

IToptpersr: H. U. BaBuios, . B. Muuypus, I'. JI. Kapnieuenxo, II. II. JIykpsnenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuiet 1 cxeMbl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTMYECKHX PSIOB B HACJIEACTBEHHON HM3MEHUYUBOCTHY», «METOAbl CEIEeKIUn»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas pa6ora «/I3yueHue COpTOB KyJAbTYPHBIX PACTEHUH M MOPOJ JOMAIIHHX
JKHBOTHBIX).



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHBbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauioHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOIOTHYECKUX TeXHOIOTHiA. [Ipon3BoacTBO O€llka, aMHHOKUCIIOT U BATAMUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  IIE€JICHANPABIEHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas umxenepus. MeTosbl KylbTyphbl KJIETOK M TKaHEH PACTEHUN M KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX anmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTalUH SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

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

Memununckue 6unotexnonoruu. [loctreHomuas mudponas meauimna. [T1[P-auarnoctuka.
MeTa00I0MHBIH aHaIN3, TEHOLIEHTPUYECKH aHAIN3 POTeoMa YeJI0BeKa JJIs OLIEHKH COCTOSHUS
ero 370poBbs. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepamusi paka. 3D-
OuouHXKeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIA U
ckaddonuHra s perieHus 3a1a4 NepcoHaTu3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISAPHBIX MeXxaHu3MoB (pyHkuuonupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BAaHUS UYEIOBEKa U dKUBOTHBIX.

JdeMoHcTpanun

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

JlabopaTopHas padora «3ydyeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

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



11 KVIACC

Tema 1. 3apo:kneHue U pa3BUTHE IBOJIOLMOHHBIX NPEACTABJICHUI B 0M0JI0THHI

OpomounonHas Teopust Y. [lapsuna. [lpeanoceuiku BO3HUKHOBEHUS JapBUHU3Ma. JKU3HB
1 Hay4Has JesrenbHocTh Y. /lapBuHa.

JBuxkymue cuiabl 3Boronuu  BugoB no Y. JlapBuHy (BbICOKas HWHTEHCUBHOCTH
Pa3MHOXXEHMSI OPraHM3MOB, HACJIEJICTBEHHAss HW3MEHUYUMBOCTb, OoOpbba 3a CyLIECTBOBAHHUE,
€CTECTBEHHbIN U UCKYCCTBEHHBIN 0TOOD).

Odopmienue cuateTndeckoi Teopuu dBostonnu (CTD). HelitpanbHas Teopust SBOJIOIHU.
CoBpemeHHast BOJIOIMOHHAs OnoJIoTHsA. 3HAYEHHE SBOJIIOLIMOHHOW TE€OopuH B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHO! KapTHHBI MUDA.

JdeMoHcTpanuu

[Hoptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuier n cxembl: «Cucrema >xuBoid npupoasl (o K. Jlunnero)», «JlecTHuna KUBBIX
cymectB (mo Jlamapky)», «MexaHusm QOpMHPOBAaHUS TPHUCIIOCOOIECHUNH y paCcTeHUH U
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust U. Jlapsuna», «Haxoaxu Y.
HNapBunay, «®Dopmbel 00prOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popMm KamycTel», «Ilopoapl ToMalHUX KUBOTHBIX», «Cxema 00pa3oBaHMsI HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHHS IBHXKYLUIUX CHJ 3BOJIOLHUNY», «OCHOBHbBIE
MOJIOKEHUSI CHHTETHUECKON TEOPUU IBOJTIOLIMNY.

Tema 2. MUKpo3BOJIIOIMS U €€ pe3yabTaThbl

[Monynsimust kak sJeMeHTapHas eAuHHuNa 3BoMONMH. COBpPEMEHHBIE METOIbl OLIEHKH
TeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl nomysiuil. 3meHnenue reHo(oHaa MOMyNSIIMU KaK
AJIEMEHTAPHOE SBOJIIOIMOHHOE SIBJICHUE. 3aKOH TeHeThdeckoro paBHoBecus Jlx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (GakTOphl (ABWXKYLIUME CHIIBI) HBOJIIOUMUA. MyTallMOHHBIM mpoliecc.
KomOunatuBHass u3MeHUMBOCTh. Jlpeild reHoB — ciydailHble HEHamnpaBiICHHbIE W3MEHEHUs
4acToT ayuiened B momymsiusax. Oddext ocHoBarens. Ipgexm O6ymuiiounHo2o 2opaviuKa.
CHudicenue ceHemuuecko2o pasHoodpasus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
Opeligha 2eHo8 6 Oomvwux u Mmanvlx nonyiayusAx. Murpauuu. M3onduus OOMyasSIu:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyecKas (penpoyKTHBHAS).

EctectBennsiii otOop — HampaBisionuii ¢axtop sBoitonud. DPOpMBI €CTECTBEHHOIO
otOopa: NBIXKYIINM, CTaOWIM3UPYIONINH, paspeiBaromiuii (au3pynTuBHbIN). [lojgoBoit oTOoD.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yabTaT MHKpPOIBOIIONMU. BO3HHKHOBEHUE
npucnocobaeHnit y opranu3mMoB. Apomopdo3sl U uanoaaantanuu. [Ipumeps! npucnocobaeHuit
y OpraHumsMoB: Mopdonorndyeckue, QU3NOIOTHYECKHE, OHOXMMHMUYECKHE, IOBEJEHUYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpazoBaHue Kak pe3yabTaT MHKPO3BOJIOLMH.
W3onsauuss — kmrodeBoi (akrop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHus:
ajionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUUECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE»
(monumiouan3anus, rudpuau3zanys). JauTeabHOCTh SBOTIOIMOHHBIX IPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO Pa3HOOOpa3usl.



Ponp »BONIONMOHHON OMONOTMM B pa3pabOTKe HAaydHBIX METOJIOB COXPaHEHHS
OounopaszHooOpasus. MUKPOIBONIONKUS U KOIBOJIOIUS MAPA3UTOB M UX XO035€B. MEXaHHU3MBI
(hopMHUPOBaHHS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

[optpetsr: C. C. YerBepuxos, D. Maiip.

Tabmuuer u cxembl: «MyTalMOHHAsT U3MEHUNBOCTY, «[lOMyIsIIMOHHAsT CTPYKTypa BUAAY,
«CxemMa mposiBieHMs 3akoHa Xapau—BaiinOepra», «/IBHKyliMe CHIJIBI  SBOJIOLMMY,
«OKOJIOTHYECKasi W30JSALUs TOMYIAIUNA ceBaHCKOW ¢openn», «l'eorpaduyeckas H30IAIUSL
JMCTBEHHUIBI CHOMPCKOM M JMCTBEHHHIIBI TaypcKoi», «[lomynsannoHHbIe BOJIHBI YUCIECHHOCTH
XMIIHUKOB M XKepTB», «Cxema JeHCTBUS €CTECTBEHHOro oTOopa», «®Popmbl OOpbObI 3a
CYLIECTBOBAHHUEY, «MHaycTpraTbHBIN METAHU3M, «Kusble HACKOTIAEMBIEY,
«I[lokpoBuTENbCTBEHHAs OKpacka XKHUBOTHBIX», «lIpemynpexnaromas okpacka >XHBOTHBIXY,
«Duznonorudyeckue agantanuny, «IIprucrnocobIeHHOCTs OPraHu3MOB U €€ OTHOCHUTEIBHOCTDY,
«Kpurepun Buma», «Bunpl-nBoiinukn», «CTpykTypa Buga B mpupoae», «CrocoObl
BHp00OpazoBanus», «l'eorpaduueckoe BuAOOOpazoBaHuEe TPEX  BHUIOB  JIAHJBIIICHY,
«DKOJIOTUYECKOE BHU000pa3oBaHue BUAOB cHUHHUL, «[lomummounsl pacrenuity, «KamyctHo-
peneyHbI THOPUIY.

O6opynoBanue: repbapuu pacTeHUN, KOJJIEKIIMHM HACEKOMBIX, dydesa MTHUIl U 3Beped ¢
IpUMepaMy pazIUYHbIX NPUCIIOCOONICHUH, Yydena NTHUIl U 3Bepei pa3HbIX BUIOB, repdbapuu
pacTeHui ONMM3KUX BHIOB, 00PA30BABIIMXCS PA3TUIHBIMH CITIOCOOAMH.

JladopaTopHas pa6ora «BrIsBIeHNE N3BMEHUYUBOCTH Y 0COOCH OTHOTO BUAY.

JladopaTtopnas pabora «lIpucmocoOsieHnsi OpraHM3MOB H WX OTHOCHUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB IO MOP(OJIOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3Bosouus u eé pe3yJibTaThl

Mertoaps! n3ydeHus: Makpo3Boonny. [laneoHTomornueckne MeTo1bl U3y4E€HHUsI IBOJIFOLUH.
[Tepexonubie popmbl U GUITOTEHETUYECKUE PSJIBI OPraHU3MOB.

buoreorpadpuueckue Meroapl uszydeHus osBomouuu. CpaBHeHue ¢iopsl U payHbl
MaTepUKOB 1 OCTpoBOB. broreorpaduyeckue odnactu 3emiau. Buabl-sHIEMUKH U PETUKTHI.

DOMOpPHUOJIOTMYEeCKHe U CPaBHUTEIBHO-MOP(HOIOTHUECKHE METO/bl W3YYEHHUS 3BOJIIOLIUU.
['eHeTnyeckne MexaHU3Mbl 3BOJIIOLMA OHTOTE€HE3a M TOSIBICHUS SBOJIOLUOHHBIX HOBUIECTB.
['omonoruuHele ¥ aHaNOrUYHbIE OpraHbl. PynnMeHTapHble Opraibl U aTaBU3Mbl. MOJEKYJISApHO-
reHeTUYeCKUe, OMOXMMHUYECKME U  MaTeMaTU4YeCKHe METOAbl HM3YyYeHHS  3BOJIIOLIUU.
I'omonoruunsie rerbl. COBpeMEHHBIE METO/IbI IIOCTPOEHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIIOLINS TEHOMOB.

OOmue 3akoHOMepHOCTH  (HpaBwia) ABOMOUUHU. [lpunyun  cmenvl  QyHKYuULL.
HeobpatumocTs 3Bomtonnu. AnantuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB SBOJIOIHH.

JdeMoHcTpanuu

IToptpersr: K. M. bap, A. O. KoBanesckuii, @. Mroep, 3. I'ekkens.

Tabmuiel U cxeMbl: «OUITOTCHETUYECKUH PAJT JIOMIATN», «APXEONTEPUKC, «3BEPO3YyObIe
smepb», «Creronedans», «Punnodure, «CemeHHbIE ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emun», «lpelid xoHTHHEHTOBY», «PenukThl», «HauanbpHbIE CcTaguK SMOPHUOHAIBLHOTO
pa3BUTUSL  TO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTUYHBIE UM  AHAJOTUYHBIE  OPraHbI»,
«PyaumeHTB», «ATaBU3MBD», «XpOMOCOMHBIC HAa0OpHI YeloBeKa M IIMMIMaH3e», «l TaBHBIE
HaMpaBJICHUs BOJIOIMNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.



OO6opynoBanue: KOJUICKIMH, TepOapuu, MYJISKH HMCKOIAEMBIX OCTaTKOB OPraHHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIpoucxoxieHue U pa3BuTHe )KM3HU Ha 3emJie

Hayunbple THMOTE3bl MPOUCXOXKACHUS KU3HH Ha 3emiie. AOHOreHe3 W TaHCIEPMUS.
JloHayuHble TPEICTABJICHUS O 3apOXKJACHUU XU3HU (KpealoHu3M). ['mmoreza mocTOsSHHOIO
camo3apo>KJIeHUs )KU3HU U €€ ornpoBep:keHue onsitamMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
[IpoucxoxxaeHue Ku3HU U acCTPOOUOJIOTUS.

OcHoBHBbIE 3Tanbl HEOpPraHUuecKoi sBostonnu. [lnanerapuas (reojsoruyeckas) 3BOJIOLUS.
XuMmuyeckass 3BOJIIOLMS. AOUOTE€HHBIH CHHTE3 OPraHMYEeCKHX BEIECTB M3 HEOPraHWYECKUX.
Oneir C. Mumepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHOMepoB. KoaiepBaTHas
runore3a A. M. Omnapuna, rumote3a nepBuyHoro OynaboHa Jx. XomjgeliHa, TeHeTHYecKas
runore3a I'. Mémnepa. Pubosumbr (T. Yekx) u rumoteza «mupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE MPOTOKIIETKH.

Uctopus 3emnn u wmeroabpl €€ wusydeHus. lckomaemble OpraHMYECKHE OCTaTKH.
I'eoxpononoruss u e€ Meronpl. OTHOcuTeNnbHAasE W aOCOJIOTHAsT  TEOXPOHOJIOTHS.
['eoxpoHonoruyeckast mKana: 30Hbl, IPbl, MEPUOJIBI, FTOXH.

Havanphbie sTansl opranuueckoil sBostonuu. [losiBaeHne U 3BOIONUS MEPBBIX KIETOK.
Oomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOMIEHKM Kak aHajor mepBbix Ha 3emiie coobmectB. CrpomartonmuTsl. [IpokapuoTel u
3yKapuOTBHI.

[TpoucxoxaeHue sykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKICHHUE BHUPYCOB.
[IpoucxoxnaeHue MHOTOKJIETOYHBIX  OPraHUu3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyHI
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl ABOJIIOIUU BBICIIUX pacTeHuid. OcHOBHBIE apoMop(]o3bl paCTCHHIA.
Brixon pacrenuii Ha cymy. IlosiBieHHe CHOpPOBBIX pPACTEHH M 3aBOEBAHME HMMHU CYIIH.
Cemennble pacteHus. [IporcxoxaeHne IBETKOBBIX PACTEHUI.

OcHOBHBIE 3Tallbl SBOJIONUH XUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIGHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpa0BHIC
KUBOTHBIC. JKU3Hb B BOJE. DBOIIONHUS IMO3BOHOYHBIX. [Iponcxokaenne ambuOuil U1 penTHIINA.
[Ipoucxoxnenne miexkonurammux u ntull. [IpuHnoun kimoyeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMH U MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3emiie 10 3paM U Mepuodam: apxeH, MpoTepo30i, Naaeo30i, Me3030,
KaiiHO30HM. OOIas XapaKTepUCTHKa KIMMaTa U TeoJIOTMYecKuX mporeccoB. [losBrenue u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJIe00pa3oBaHUE: €ro YCJIOBHS M BIMSHHE Ha Ta30BbIN
cocTaB aTMOC(]epHl.

MaccoBble BBIMUPAHHSI — 3KOJOTMUECKHE KpU3UChl Ipouuioro. ITpuunubl U ciaeacTBus
MaccoBbIX BbIMHpaHuil. COBpEMEHHBIH 3KOJOTHYECKUU KpU3HC, ero ocoOeHHocTu. [Ipobrnema
COXpaHeHHs OMopa3HooOpas3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIMIBL KiIaccu(UKAIMM OPraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Hoptpetsr: @. Peau, JI. Cnannanuanu, JI. Ilactep, U. 1. Meunukos, A. U. Onapun, J[x.
Xonpeitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuiet u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [lacTepa mo u3ydeHuro
camo3apoxkeHus xu3zHm», «Cxema omnbita C. Mumepa, I'. HOpu», «Otansl HeopraHM4ecKon



sBosoLKM», «l'eoxpoHosiornyeckas mkana», «HadanpHbple 3Tanbl OPraHUYECKOM 3BOJIOLUNY,
«Cxema o00pa3oBaHUsI DYKapuoT NyTEM cuMOHMOreHe3a», «CHucTemMa >KHUBOW MPUPOJIBDY,
«Crtpoenue  Bupyca», «Apomopdo3sl pactenuit», «PurnOQUTEY, «OTHOKIECTOYHBIE
BOJIOpOCHN», «MHOIOKIETOYHBIE BOxOpocany, «Mxmy», «llanoporHukm», «l'onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHUS IKUBOTHOTO MHUpPay,
«Apomopho3sl KHUBOTHBIX», «lIpocreiimmey», «Kumeunononoctaeiey, «Ilnockue depBm»,
«YneHucToHorue, «PEIOEDY, «3eMHOBOTHEICY, «IIpecmpikaromuecs», «IITULBIY,
«Mnekonuraroniuey, «Pa3BuTue JKM3HM B apxeuckoud ope», «PasBurhe KU3HM B
MPOTEPO30MCKON 3pe», «Pa3BuThe KU3HM B MANCO30MCKONM 3pe», «Pa3BuTHE KU3HU B
ME€3030MCKON 3pe», «Pa3BuTHe KU3HM B KailHO30MCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHNYeCKOro MUpa».

OGopynoBanue: rTepOapu pacTEHUW PA3IUYHBIX OTIEIOB, KOJUICKIIUM HACEKOMBIX,
BJIQ)KHBIE€ Ipenaparbl XKUBOTHBIX, PAKOBUHBI MOJIIIOCKOB, KOJUIEKIIMM HIJIOKOKHUX, CKEJIEThI
MTO3BOHOYHBIX JKMBOTHBIX, Yydeia MNTHUIl U 3BEPEH, KOJUIEKIIMH OKaMEHEJIOCTEH, IMOJIEe3HBIX
HCKOIAEMBIX, MYJISKM OPraHMYECKUX OCTaTKOB OPraHU3MOB.

BupryanbHas snaGoparopHasi padora «MogennpoBanue omnbeiToB Mumuiepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CHHTE3a OPraHWYECKUX COCTMHEHUH B IIEPBUYHON aTMoChepey.

JladbopaTtopHas pabora «V3ydeHne © OINKMCaHWE WCKOMAEMBIX OCTATKOB JIPEBHHUX
OpPraHU3MOBY.

IIpakTnueckas padora «l3yuyeHne ocoOE€HHOCTEH CTPOEHMSI pPACTEHHUH pa3HbBIX
OT/IEITIOBY.

IIpakTHyeckasi padora «M3yueHne 0ocOOCHHOCTEN CTPOCHHMS TO3BOHOYHBIX KUBOTHBIX.

Tema 5. IIpoucxokaeHue 4eJI0BeKa — AHTPONOreHe3

Paszpnene! u 3agaun anTponosiorni. MeTo el aHTPOINIOJIOTHH.

CraHOBJIEHHE TIPEJCTABICHUN O MNPOUCXOXKICHUU YEJIOBEKa. Pemuruo3Hble BO33pPEHUS.
CoBpeMeHHbIE HAYUHBIE TEOPHUHU.

CxoznctBo  uenoBeka ¢ KUMBOTHbIMU. (CuHcTeMarnyeckoe IOJIOKEHUE  4YeJIOBEKa.
CBuzeTenbcTBa  CXOJCTBA 4YEJIOBEKa C  JKMBOTHBIMHM: CPAaBHUTEIBHO-MOP(OIOrHUECKUE,
AMOpHoJIOTUYECKUE, (DU3HOJIOrO-OMOXUMHUYECKUe, TMoBeAeHYeckue. OTiauuus YenoBeka OT
XKUBOTHBIX. [IpsIMOX0XK/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. PazBUTHE TOJOBHOIO
MO3ra ¥ BTOPOW CUTHAJIbHOW CHCTEMBI.

JBuxymue  cuibl  (QakTopel) — aHTpOINOreHe3a:  OWMOJIOTMYECKHE,  COIMAJIbHBIC.
CooTHolieHne OMOJOTMYECKUX U COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaJUU aHTpoIoreHe3a. PanHue yenoBexkooOpa3Hbie 00e3bsHbI (TPOKOHCYIIHI)
Y paHHHUE MOHTUBI — OOIIKE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U J0Je. ABCTPATONUTEKU —
JNBYHOTHE Npeaku Jiroaend. YenoBek ymenblil, epBble M3TOTOBJICHUS OpyAuil Tpyna. UemoBek
MPSMOXOIAIIMN W TIEPBBIA BBIXOJ JIFojeH 3a mpenenbl Adpuku. YenoBek reuaenb0eprckuii —
oOmIMii mpeoK HeaHAepPTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTO. YenoBek HeaHAepTalbCKHiA
KaK BUJ JIOJCH XOJIOJHOIO KiIMMara. YenoBeK pa3yMHbI COBPEMEHHOTO THIIA, AEHHCOBCKHN
4eJI0BEeK, 0CBOEHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneruka 1 najaeoreHOMUKA.

DOBOMIONUS COBPEMEHHOI0 uesioBeka. EcTecTBeHHBIH OTOOpP B MOMYJALMAX YesIOBEKa.
MyrtaunoHHbIi npouecc U noauMopdusM. IlonynsunoHHbIE BOJIHBL, Apeid reHoB, MUTpaLus U
«3¢heKT OCHOBATEN» B MOMYJIALUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacel. [loHsiTue o pace. bonbine pacel: eBporeouHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHAsA (PKBaTOpHAJIbHAs), MOHIOJIOMIHAs (a3MaTCKO-aMepUKaHcKas). Bpems u
IIyTU paccelIeHus 4YeloBeKa 10 IulaHeTe. EnuHCTBO uenoBeueckux pac. Hayunas



HECOCTOSITENIbHOCTh ~ pacu3ma. [IpucrnocoOJeHHOCTh  4YeNloBEeKa K  Pa3sHbIM  YCIOBUSIM
OKpyXaromei cpeapl. Biusnue reorpaduyeckoit cpeapl u apeiida reHoB Ha Mopdosioruio u
(U3MOJIOTHIO YeIOBEKA.

MeXIUCIUIUTMHAPHBIE METOJIbl B (u3mdeckod (OHMOJIOTHYECKOH) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS ~ AHTPOIOJIOTUS M TAJCOAHTPONOJIOTHSl  YEJIOBEUYECKUX  TOMYIISIUH.
buoconmaneHpie  WCcienoOBaHUS ~— NPUPOJBI  udenoBeka.  MccnmemoBaHue — KOPBOJIOLUU
OHMOJIOTMYECKOTO U COIMATBHOTO B YEIIOBEKE.

JdeMoHcTpanuu

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

Tabmuubplt u  cxembl: «MeToapl  aHTPOMOJIOTUM», «['OJOBHOW MO3T  YEJIOBEKay,
«YenoBexkoobpaszHbie 00e3bsiHb», «CKENeT 4YelloBeKa W CKeNeT HIMMIIaH3ey», «PyaumeHTs u
aTaBU3MbI», «J/IBIKyIIME€ CHUJIBI AHTPOIOTEHE3a», «DBOJIOIMOHHOE JIPEBO YEJIOBEKay,
«ABcTpanmonureky», «HenoBek ymensli», «HelnoBek npsaMOXOAsIIniy, «/IeHUCOBCKUI YET0BEK
«Heanaepranbipy, «KpomanboHIb, «[Ipeaku denoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacslI yenosekay.

O6GopynoBaHue: MYJISDKH OKaMEHEJIOCTEH, MPeIMETOB MaTepruaIbHON KYJIbTYPBI TIPEIKOB
YyeroBeka, penpoaykuuu (potorpaduu) KapTHH C MHUGOJIOTHYECKUMU U OMOJECHCKUMU
CIOJK€TaMHM TPOUCXOXKACHUS YelloBeKa, (hoTorpadun HaX0JI0K MCKOIMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YeJIOBEKa, MOJIeTh Yepera 4YejloBeKa W 4epera IMHMMITaH3€, MOJIeTh KUCTH YelOBeKa U
KHUCTH IIAMIIaH3€, MOJISITH TOpCa MPEIKOB YeTOBEKa.

JladbopaTtopHasi pabora «/3yueHne OCOOEHHOCTEH CTPOCHMSI CKeJieTa 4YeJIOBeKa,
CBS3aHHBIX C MPAMOXOXKICHUEM.

IIpakTuyeckas padora «/3ydeHre 3K0JIOrHUECKUX aJanTaluid YeTOBEKay.

Tema 6. Dxosorus — Hayka O B3aHMOOTHOLIEHMSIX OPraHUM3MOB H
HAJ0OPraHU3MEeHHBIX CHCTEM € OKPY:Kaloulei cpeaou

3apoxaeHue W pasBUTHE dKojJoruu B Tpynmax A. ['ymGonbnara, K. ®. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tenciou, B. H. CykauéBa. Paznmensl u 3agaum skosoruu. CBs3b
9KOJIOTHUHU C JPYTUMH HayKamHu.

Metonsl skosnoruu. [loneBbie HaOmMOAEHUSA. DKCIEPUMEHTHI B SKOJIOTMH: MPUPOAHBIE U
naboparopubie. MoJienupoBaHue B 3KOJIOTUHA. MOHUTOPUHT OKpPYKAIOILIEH Cpellbl: JOKAIbHBIMH,
pErHOHAIIBHBIN U TJI00ATBLHBIN.

3HauYE€HHE SKOJOTUYECKHX 3HAHWM /I YesOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHUE Kak
OCHOBa CBfA3€H 4YelloBeUecTBa C MNpupoaoi. POpMHPOBAHHME 3KOJOTHMUECKOM KYyJIbTYpbl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanun

[optpetsr: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuios, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabnuisr 1 cxembl: «Pa3nensl sxonorum», «MeTosl 3KoJIorum», «CxemMa MOHUTOPHHTA
OKPYKArOLEH Cpelibl».

JlabopaTopHas padora «/3ydeHne METOI0B HKOJIOTHYECKUX HCCIIETOBAHUID.

Tema 7. OpranusmMsl u cpea 0OOMTaAHUA

Okonorudeckre GakTOpbl W 3aKOHOMEpPHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHUECKUX  (akTopoB:  abmoTuyeckue, OuOTHUECKHe, aHTpomoreHHele.  OO6mIue
3aKOHOMEPHOCTH JIeHCTBUs dKooTndeckux (hakropos. [Ipasuno munumyma (K. [lnpenrens, O.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.



AbuoTtnueckue (akropel. CBET Kak SKOJIOTHYECKUN (akTop. JeHCcTBHE pa3HbIX Y4aCTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. ODKOJIOTMYECKHE TPYNIbl PAaCTEHUH M KUBOTHBIX 110
OTHOIIEHHUIO K cBeTy. CUTrHalIbHas poib cBeTa. doTonepuoausm.

Temmneparypa kak skonoruyeckuwii Qaxrop. [leiicTBue Temmeparypsl Ha OpPraHU3MBI.
[ToliknnorepMHbIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxxnocts kak skosjorumdyeckuid dakrop. [IpucnocoOneHus pacteHuil K MOIEP>KaHUIO
BogHoro Oamanca. Kitaccudukanus pacTeHHH 1O OTHOIICHHIO K Boje. [IpucnocoOneHus
KUBOTHBIX K U3MEHEHUIO BOJTHOIO PEKUMA.

Cpensl oOWTaHMsT OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs, TIyOMHHAs
MOJNOYBEHHAs, BHYTpHOpPraHU3MeHHas. DHU3MKO-XMMUYECKHE OCOOCHHOCTH Cpell OOWTaHHA
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonoruueckue putmel. BHemHue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBIL.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUN KU3HU.

XKuznennsie ¢opmbl opranuzMoB. Ilonarue o xusHeHHOU (opme. XKuzHeHHbIE (DopMBbI
pacTeHMii: JAepeBbs, KyCTApPHUKH, KYCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBBI
XKuznennele (GOpPMBI KUBOTHBIX: THUIAPOOUOHTHI, TE€OOMOHTHI, a’3pOOHOHTHI. (COOEHHOCTH
CTpOEHUS 1 00paza *KU3HU.

buotnueckne  dakToppl. Buapl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koomneparus, MyTyaiu3M, KOMMEHCAIU3M
(KBapTHpaHTCTBO,  HaxJieOHMuYecTBO). Herpoduueckue  B3aumonelcTBUS  (TONMHUYECKHE,
dbopuueckue, Qadbpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHHA IS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIIUIT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemoHcTpauuu

Tabmuupl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJOTHUECKHUE
TPYIIBI dKUBOTHBIX 110 OTHOUIEHUIO K CBETY», « T €IIIOKPOBHBIE ) KUBOTHBIE», «XO0JIOJHOKPOBHBIE
KUBOTHBIEY, «DU3NOJIOTHUYECKUE aJanTallMd >KUBOTHBIX», «Cpeabl OOMTaHHS OpPraHU3MOBY,
«buonoruyeckue putMbl», «KusHeHnbie GopMbl pacTeHH», «Ku3HeHHbIE (HOPMBI )KUBOTHBIX,
«IKOCUCTEMA IIMPOKOIUCTBEHHOIO Jieca», «DKOCUCTEMA XBOWHOIO Jyeca», «llemu nuranusy»,
«XwumHangectBoy, «Ilapasutuszmy», «Korkypenius», «Cumonosy», «Kommencanuzmy.

O6opynoBanue: repbapuu pacTeHU M SKUBOTHBIX, MPUCIIOCOOICHHBIX K BIUSHUIO
pPa3IMYHBIX  DKOJOTHYECKHX  (akTOpoB, TepOapuu  CBETONIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHbBIC
pacteHusi, repOapul U KOJUICKIMU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMii, dYydena NTUI U 3Bepeil, repOdapuu pacTeHU, OTHOCSIIUXCS K TUrpoduram,
KcepoduTram, Me30(UTaM, KOMHATHBIE PACTEHUS [AHHBIX TPYII, KOJJICKIUU KUBOTHBIX,
oOUTAIONINX B Pa3HBIX cpelax, repOapuy U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JaJal0lInuX
yepTaMu MPUCIIOCOOTICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCJIOBUHM JKU3HH, TrepOapuu u
KOJUICKIIMM PACTEHUH U S>KMBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIIHUU >KUBOTHBIX,
YUYaCTBYIOIIHUX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlaGopatopHasi padora «BbIsiBiIeHHe IPUCTIOCOOIEHHI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTtopnas pa0ora «BblsiBIeHME MPUCIIOCOOICHUNH OPraHU3MOB K BIIMSHUIO
TeMIEepPaTypbD».

JlaGopaTtopHass paGora «AHAaTOMHYECKHE OCOOCHHOCTH PACTEHHMH H3 pa3HBIX MECT
oOUTaHUSD.

Tema 8. IKk0J10TUsA BUAOB M NOMYJISAIHI



DKOJIOTUYECKHE XapaKTEPUCTHKHU Momyssiud. [lonmymsuus xak OHOJOrHyYecKas cucTeMa.
Ponp HeogHOpOoAHOCTH cpenbl, (U3NYECKUX OapbepoB M OCOOCHHOCTEH OWOJIOTUM BHUJIOB B
(hopMUpPOBaHUK TPOCTPAHCTBEHHON CTPYKTYPHI NOMYsAIiA. OCHOBHBIE OKA3aTEH MOYIISIHH:
YHUCJIEHHOCTb, IJIOTHOCTh, BO3PAcTHAas W IOJOBas CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALUSL.

DKkojoryyeckasi CTpykTypa nomyasiuuud. OneHka YHCIEHHOCTH Momyisiuuu. JluHamuka
MONYJSIUK U €€ perynauus. buotnueckuit noreHuan nonyisuu. MoaeaupoBaHue JUHAMUKU
nonymsinuu. Kpuble pocra uuncieHHocTH mnomynsuuu. Kpuble BbDKHMBaHMs. Perynauus
YHUCICHHOCTH TOMYJSIIUKA: pPOJib (AaKTOPOB, 3aBHCALIIMX M HE 3aBHCAIIMX OT IUIOTHOCTH.
DKoJioruueckue crpareruu BusoB (I- u K-ctparerun).

[lonsitTne 00 »skojormueckoi Hume Bujaa. Mecroobutanue. MHoromepHas MOJEIb
skonornueckod Humu Jx.M. XarunHcona. Pazmepsl skosorndeckoi Humm. [loTeHnumansHas u
peain30BaHHAs HUIIM.

Bun kxak cucrema nomymsauuid. Apeansl BUIOB. Buasl M MX JKM3HEHHBIE CTpaTETUU.
DKOJIOTHYECKUE IKBUBAIICHTBHI.

3aKOHOMEPHOCTH TIOBEJIEHUS W MUrpaluil >KUBOTHBIX. bHoJormyeckue WHBa3UU
YyXEPOJIHBIX BHJIOB.

JdeMoHcTpauuu

[Toptper: [Jx. 1. XarunHCcoH.

Tabmuis! 1 cxeMbl: «IKOJIOTHUECKHE XapaKTePUCTUKU MOMYIsiumny», «IIpocTpancTBeHHas
CTpyKTypa mnomynsiuun», «Bo3pacTHble mnupamMuael nomyiasiun», «CKOPOCTh 3aceleHUs
MOBEPXHOCTH 3€MJIM Pa3IM4YHBIMU OpranusMammy», «Mopenb skosioruyeckoi Humm k. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «[IpucrnocoOiieHnsi ceMsH paCTeHHI K pacCeIeHUIOY.

Tema 9. IkoJ10rusA CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buonieHo3 u ero crpykrypa. CBsi3u MeXAy OpraHu3MaMu B
OHOLIEHO3E.

DOxocuctemMa Kak OTKpbiTas cuctema (A. Jk. Tencnam). DyHKIIMOHANIBHBIC OJIOKH
OpraHU3MOB B SKOCUCTEME: HPOAYILEHTbI, KOHCYMEHTbI, peaylueHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Abuotuyeckue 00ku 3kocucteM. [1ouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE [TOKA3aTENIHN HKOCUCTEMBI. bruomacca u npoayKuus. DKOJIOTHUYECKHE MTUPAMHUIbI
qrceln, OMOMacchl U SHEPTUU.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotuixu. @nyxmyayuu. HanpaBneHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlecCHH. [lepBUYHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL.  AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykneccud. KiumakcHoe cooOIIecTBo.
buopaznooOpasue 1 NoJHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBI. JKocucmemsbl 03€p U peK. IKocucmemvl MOpeU U OKEeaHo8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHtb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI.  Arposkocuctema. ArponeHo3. Pasmuums mexnay
AHTPOINIOTE€HHBIMHU U MPUPOJHBIMU IKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢iopa u dayHa.
CunaHTponuzanusi ropojckoi ¢ayHbsl. buonormueckoe U  XO3SHCTBEHHOE 3HAaYEHUE
arposKOCHCTEM U yPOOIKOCUCTEM.



3akoHOMEpHOCTH  (DOPMHUPOBAHHMS ~ OCHOBHBIX  B3aUMOJCHCTBHN  OPraHU3MOB B
aKocucTeMax. Poab kackaonozo s¢gexma u 6u008-30uhuramopos (Kiouesvix 6udos) 8
Qyukyuonuposanuu  dxocucmem. llepeHOC SHEPrUM W  BEIIECTB MEXIY CMEXKHBIMU
JKOCUCTEMAaMH. YCTOMYMBOCTb OpPraHW3MOB, IONYISALMM M DIKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U AHTPOIIOTE€HHBIX BO3CHCTBUM.

Mexanusmol  8030elicmeusi  3aepA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbl IKOJO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeus. MeTo10JI0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOTIOT€HHBIX IKOCUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencmm.

Tabmuubl u cxeMbl: «CTpyKTypa OMOLIEHO3a», «DKOCUCTEMAa MTUPOKOJIMCTBEHHOTO JIeCay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIMOHAJIbHBIE TPYMNbl OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemectB B dKkocucteme», «llemm mnumTanHus (macTOWIHAs, JIETPUTHAS)»,
«DKoJIOTHYECKash MTUPaMUJIa Yncem», « IKOJorudeckas nupamuaa 0uoMaccedy, « JKoJorndeckast
nupamuaa sHepruny», «OOpasoBanue Oonota», «llepBuunas cykueccus», «BocctanoBnenue
Jleca Toclie Moxapay», «IKOCHCTEMa 03epa», «ArpoleHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOboskocucTem.

OGopynoBanue: repbdapur pacTEeHUN, KOJUICKIIMM HACEKOMBIX, Yydelia NTHIl U 3BEPEH,
repOapuu KyIbTYpHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIETh YKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX HIKOCHCTEMAX).

IKCKypceHusi «IKCKypcUs B THIHYHBIA OMOTeorieHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIN JIYT, 03€P0, O0JI0TO)».

IKCKYypcHusi « IKCKYPCHS B arpOIKOCUCTEMY (HA TOJI€ MW B TETIMYHOE XO35SHCTBO )».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — oOuieruianerapuas o0oyiouka 3eMiH, TZI€ CYIIECTBYET WM CYIIECTBOBAa
KW3HB. PasBuTHe npeacrasieHuii o onocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnanckoro o
ounocdepe. Obnactu 6uocheps! u e€ coctas. JKuBoe BemiecTBo 6nochepsl 1 ero GyHKIUH.

3aKOHOMEPHOCTH CymiecTBOBaHMs Onocdepsl. OcobeHHocTn O6uochepsl Kak riaodaabHOM
skocucteMmbl. JluHamMuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemiecTs
OMOreoXMMHUYECKHUe HUKIBI (Yriiepoia, a3oTa). PUTMUYHOCTE sBNeHUH B Onocdepe.

3oHanbHOCTH OHOChepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIIM: TYHJIpa, XBOIHBIE
Jieca, CMellaHHble U IIMPOKOJMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, TyCThIHHU, TPOIIMUYECKUE JIeca,
BBICOKOTOpbA. Kiumar, pacTurenbHbIN U )KUBOTHBI MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKA HX PECYpCHOTO TMOTEHIHala U
ouochepHbIx PYHKIUH.

JdeMoHcTpanuu

[Toprpersr: B. . Bepranckuii, 3. 3rocc.

Tabmuiet u cxeMsl: «I['eochepsr 3emnny», «KpyroBopot azorta B mpupoiae», «Kpyrosopot
yriaepojaa B mpupojae», «KpyroBopot kucnoponaa B mpupojie», «KpyroBopoTt BoJbl B IPUPOAE»,
«OcHoBHBIE Omombl cymm», «Knumatndeckue mosica 3emmu», «TyHapa», «Taiiray,
«Cwmemannpiii  jec», «lllupokonmuctBennbiit jec», «Cremb», «CaBanHHay, «IlycThIHY,
«Tponmyeckuii ecy.

Ob6opynoBanue: repbapuu pacTeHUI pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.



Tema 11. YesioBek u OKpYyxkaoumas cpeaa

DKOJIOTUYECKHE KPU3WCHI W WX NpUYUHBL. Bo3neiicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AylIHON cpenpl. OxpaHa Bo3ayxa. 3arpsisHeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymienne noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHenue kimumara.

AHTpPOIIOTEHHOE  BO3/EMCTBHE Ha pPACTUTENbHBIM M JKUBOTHBIK Mup. Oxpana
PaCTHTENHHOTO M KUBOTHOTO MHUpa. OCHOBHBIC MPUHITUIIBI OXPaHbI MPUPObl. KpacHbIe KHUTH.
Oco60 oxpansiembie npupoaasie Tepputopun (OOIIT). boranuueckue caapl U 300JI0TUYECKUE
TIApKH.

OCHOBHBIC TIPUHIIAITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEYECTBA M MPHUPOIBI. ParmoHaapHOE
IIPUPOIOIIOJIL30BAHUE M COXpaHEHHE OHuoJoruueckoro paszHooOpazust 3emund. OOmue
3aKOHOMEPHOCTH TJI00ATIBHBIX SKOJIOTMUECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCca
U €T0 BEPOSTHBIE TIOCIIEICTBHSL.

Pa3BuTHE METOMOB MOHHTOPWHTA PAa3BUTHS OIACHBIX TEXHOTCHHBIX IIPOIIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocbepezaiowelti U KOHKYPEHMOCNHOCOOHOU
snepeemuxke. buonocuueckoe pasznoobpasue u ouopecypcol. Hayuonanvnvlie ungopmayuonmsie
cucmemvl, obecneuusaloujue O0OCMYn K UHGOpMAYUU NO COCMOSAHUIO OMOENbHLIX U008 U
akocucmem. OcHo8bl dIKOpeaburumayuy IKOCUCmeM U cnoco608 60pvobI ¢ OUONOBPEIHCOCHUIMU.
Pexoncmpykyus Mopckux u Ha3eMHbiX IKOCUCTEM.

JdeMoHcTpauuu

Tabmuupl u  cxembl: «3arpsi3HeHHe atMoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbill  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TeppUTOPUNY, «MoJenu yrnpaBisieMOro MUpa.

O6GopynoBanue: (dotorpaduu OXpaHAEMBIX PACTCHHMH MW JKUBOTHBIX KpacHOW KHHTH
Poccuiickoit @enepanuu, KpacHoil KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3YJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCUHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTHM K CaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH M CaMOOMPEACITICHHUIO,
Hanuuue momugayuu K OOydeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIMXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEMCE
Onoyornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3ZHAHUS ~ DKOJOTHUECKOW  KYIbTYPHI,
CnOCobHOCMU CMAgUMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA ITPOrpaMMBI 110 Onoornu JOCTUTAOTCA B €AMHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOH ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIaMH W HOPMAaMH TOBEICHHS W CHOCOOCTBYIOT IPOIIECCAM CaMOTIO3HAHWS,
CaMOBOCIIMTAaHUS U CaMOPA3BUTHSI, PA3BUTHUsI BHYTPEHHEW MO3HULIMUU JIMYHOCTH, MATPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEIOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHMs, OEpEeKHOT0  OTHOIIEHHA K  KyJbTypHOMY  HACIEIUI0 U  TPaJULUAM
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOEHMS yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaloNIUXCsl PyKOBOACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAlUi, MO3UTUBHBIX BHYTPEHHUX
yOexXJAeHUNH, COOTBETCTBYIOIIUX TPAJUIUOHHBIM IEHHOCTSM POCCHIMCKOrO  OOIEecTBa,
paciiupeHe >KU3HEHHOTO OIbITa W ONbITa JESTENbHOCTU B IPOIIECCE pealn3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN JE€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW AEATEIHLHOCTU MPU CO3/IaHUU YU€OHBIX MPOEKTOB,
pelieHny y4eOHBIX U M03HABATENbHBIX 33/1a4, BHIIOJHEHHH OMOJIOTHYECKHX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OMpEeNeNIATh COOCTBEHHYIO TIO3MLHMIO 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE yYUTBIBATh B  CBOMX JCUCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS IO ¢ pa3HbIMH yOEXKIEHUSAMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MIOJIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENbHBIX M HCCIENOBATENBCKUX 3a/1a4, YBAXXUTEIHHOIO OTHONIEHUS K MHEHUIO
OTIIIOHEHTOB MPU OOCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPKAHMS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM JESTEIbHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAXKCHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEOUI0 M IaMITHUKAM IPHUPOJBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIOCOOHOCTh OIICHMBATH BKIJIAJ] POCCHUICKMX YUYEHBIX B CTAaHOBJICHHWE W Pa3BHTHE
OMO0JIOTHH, TOHUMAaHUS 3HAYCHHS OMOJIOTHH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

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

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 U IMPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHSTHSA LIEHHOCTEW CEMEWHOM >KM3HU B COOTBETCTBUU C TPaJWLUSMHU HapOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

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

IMOHMMAHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

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

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOIoIeHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HapKOTHKOB, KYPEHHS);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

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

WHTEpEC K pa3jMyHbIM cdepaM MNpodeccHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO MU CaMOOOpPa30BAaHHMIO HAa MPOTSHKEHUHM Beei
KU3HU;



7) 3K0JIOrNYeCKOr0 BOCIIUTAHUS:

IKOJIOTHYECKHU 11eIecO000pa3HOe OTHOIICHHUE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIIEHUE YPOBHS 3KOJOTHYECKOW KyIbTYpBI: MPHUOOPETEHHE ONBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX TIOCIIEJCTBUMN ISl OKPYKAIOIIEH CpeJibl;

OCO3HAHHUE TJIOOABHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH HX PEIICHHS;

CIIOCOOHOCTh HMCIIOJIh30BaTh MPUOOpPETaeMbIe MPU U3YUYSHUU OMOJIOTHH 3HAHUS M YMCHHUS
MpU PEIICHUHU TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BAHKUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B NPUPOJE, HAMPABICHHBIX Ha COXPAHEHHE PABHOBECHSI B JKOCHCTEMaX,
OXpaHy BUOB, IKOCHCTEM, OHOChephl);

AKTUBHOE HEMPUSATHE JIEUCTBHM, NMPUHOCSIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJOTUYECKHUE TOCIEACTBUS MPEINTPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MMO3HABATEIPHOW, KOMMYHMKATUBHOW W COIMAJIBHOW TMPaKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKOU JAESITEIbHOCTH SKOJOTHYECKOM HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKd M OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JWajore KYIbTyp,
CIOCOOCTBYIOIIETO0 OCO3HAHHUIO CBOETO MECTa B MOJIMKYITYPHOM MHPE;

COBEPIICHCTBOBAHUE SA3bIKOBOM M UNTATENbCKON KyJIbTYpPhl KaK CPEACTBA B3aUMOACHCTBUS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

MMOHMMaHKE crenupuKkn OUOJIOTHM KaK HAyKd, OCO3HaHUA €€ poiu B (DOPMUPOBAHHH
PaIMOHAIBLHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLIeM
MHpEe KaK O €IWHCTBE TMpPUPOIbI, 4YeJOBEeKa M O0O0IIecTBa, B TMO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOieMbl pa3BUTUS YEJIOBEUYECTBA, OUCKA MyTEeH BBIXOJA U3 II00aIbHBIX
HKOJIOTMYECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4MBOMY Pa3BUTHUIO, PAllUOHATHLHOMY
WCIO0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJOTHYECKHX 3HAHWN B IIENISAX TMOBBIIICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOMW 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TONydaeMmble 3HAHUS JJs aHanu3a U OOBSCHEHUS SBJICHUUN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM H3MEHEHUH, yMeHHEe JienaTb 0OOCHOBAaHHBIE
3aKJIIOUEHUs] Ha OCHOBE HAy4yHBIX (DAaKTOB M HMMEKOIIUXCS [aHHBIX C MENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJB30BaTh OMOJOTHYECKHE 3HAHHS IS pelleHus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTh OCYILIECTBIISITh MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITEIbBHOCTh MHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 1O OHOJIOTMM B COOTBETCTBHH C >KHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3ylbTaThl OCBOCHHUSI ydeOHOro mpenmera «buosorus» BKIIOYAIOT:
3HaYUMBIC IS (OPMHpPOBAHUS MHPOBO33PCHHUS  OOYYAIOIIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXIpeIMETHBIC) OOIIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METO0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBIICHHE, IPOIECC, CUCTeMa, HAy4HBIA (AKT, NPHHIHUI, THUIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHUE, U3MEPEHHUE, SKCIIEPUMEHT U JpPYTrue); YHHUBEpCAJIbHbIE
yueOHble JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ECIEUNBAIOIINE
dhopmupoBanue (YHKIIMOHATHLHON TPAMOTHOCTH W COLMAIBHOW KOMIIETEHIIUU OO0YJalOlUXCs;
CIIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS W YHHBEpCaJIbHbIC YydeOHBIC JCHCTBHS B I03HABATEIHHOW U
COIIMAIBHON MTPAKTHKE.

B pesynbrare wusydeHuss OWONOTMHM Ha YpPOBHE CpemHEro oOmero oOpa3oBaHUs Y
obOyuvarorerocst OyayT chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIE ydeOHBIE NEWCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBUS, PETYJISATUBHBIC YHUBEPCAIbHBIC
yueOHbIe IEHCTBUS, COBMECTHAS ACATEIBHOCTb.

MertanpeameTHble pe3ylbTaThl OCBOEHHUS NMPOrpPaMMBI CpelHero oOmiero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (pOpMYNIHpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN NPUEMBI JIOTHUECKOTO MBIIUICHUS (aHaIM3a,
CUHTE3a, CpaBHEHMS, KiaccupUKaIuu, OO0O0OIIEeHUs), PACKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUSIMHU);

OTpENeNATh LEJIN NAeATeIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPHUH HX JOCTHUKEHUS,
COOTHOCHTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

WCIO0JIb30BaTh OHMOJIOTHYECKUE MOHATHS Uil OOBbsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCCyXAeHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M NMPOTHUBOPEUHUS B paCCMATPUBAEMBIX SIBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA MJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHWI B M3y4aeMBIX OMOJNOTHYECKHX OOBEKTaxX, a TaKKe MPOTHUBOPEUYHUI Pa3HOrO poja,
BBISIBIICHHBIX B Pa3TUYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU TOCIEICTBUN ACITETbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAaOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;



pa3BHBaTh KPEATUBHOE MBIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IEHCTBUS:

BIIQJICTh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKOW M MPOCKTHOM JESITEIEHOCTH, HABBIKAMU
paspernieHus mpodsieM, CnocoOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY METOJOB
pEIICHHS MPAKTUICCKUX 331249, TPUMECHEHUIO Pa3IMYHBIX METOJIOB ITIO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHbIC BUABI JEATCIILHOCTH II0 IOJIYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUIO U TPUMEHEHUIO B YUCOHBIX CHTYAIMSIX, B TOM YHCIE TPU
CO3JaHUH YIEOHBIX U COIMATLHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BATEIILHOW JAESITEIBHOCTH M
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJlaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aQHAJIM3MPOBATh TIOJNYYCHHBIE B XOJIe peHICHHsS 3a7add  Pe3yiIbTaThl, KPUTHUECKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIECHUBAThH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABICHHBIN IMOWCK IEPEeHOCa CPEICTB M CIIOCOOOB ACHUCTBUS B
poheCcCHOHANTBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAaHUS B  [03HABATEIBHYID W  MPAKTHICCKyH0  oOnacth
AKHU3HEJESITENbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OPUrMHAIbHBIE IMOAXOJbl M PpELIeHHs, CTaBUTh
poOIeMbl U 33/1a4H, TOMYCKAIOLIUE albTEPHATUBHBIE PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(pOpManuu (TEKCTE y4eOHOro mocolwus,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMYECKUX CIOBapsIX W CHPABOYHUKAX, KOMITbIOTEPHBIX
0azax mgaHHbIX, B MHTepHere), aHaIM3UpPOBaTh HH(OPMALMIO DPA3NUYHBIX BUIOB U (POpPM
MIpeICTaBJICHUS], KPUTUUECKH OLEHUBAThH €€ TIOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
ouosnornueckoi nHGopMaun, HeoOXOIUMOM TSl BHITIOJIHEHUS! Y4eOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HKCIOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHMS PA3IMYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (OpMY MpeACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduKu, TuarpaMmsbl, TaOIUIIBI, PUCYHKH U IPYTOe);

WCIIOJIb30BAaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OMOJOTrHYecKou
uH(popmalren: NPUMEHITh XUMUYECKUE, (PU3NYECKUE W MaTeMaTH4eCKHe 3HAKW U CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpy, HCIONIB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH,

BIIJIETh HAaBBIKAMU DACIO3HABAHUA U 3alIUTHl  MHGOpPMAIMK, HWH(OOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajgeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

1) o6menue:

OCYIIIECTBIISITh KOMMYHUKAIIMHA BO BCEX cepax >KM3HU, aKTUBHO Y4aCTBOBATh B JHAIIOTE
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH



CYXJEHHUS OTHOCHUTEJIBHO BBINOJHEHUsI Npe/ularaéMod 3aJayd, Y4YUTHIBaTh MHTEPECHl MU
COTJIaCOBAHHOCTD MO3ULUHI APYIUX YUACTHUKOB AUAJIOra WM JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpPEACTBA OOLICHHS, INMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTU NIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU CcHloco0aMu OOIIEHHS M B3aUMOJIEHCTBUS, MOHUMAaTb HaMEPEHUS
IPYruX JIOJIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) COBMeCTHAasl 1eATETbHOCTD:

MMOHUMAaTh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJIoru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEMCTBHI C yuy€TOM OOIIMX UHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEeJIM COBMECTHOW JesTeNbHOCTH, OpPraHM30BBIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOM paboTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IIpeaaraTb HOBBIE INPOEKTHI, OLCHMBATh WACH C IMO3MLUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETHYECKOEC IIOBEIECHUWE B PA3IMYHBIX CHTYalHUsX,
IPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH ACCTBUAMM:

1) camoopranu3amusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHHS NpoOJIeM M HX pELICHHUsS B
KHU3HEHHBIX M YYCOHBIX CUTYALUsAX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKAaX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3OPOBBIO M 3J0POBBIO
OKPYKaOINX;

CaMOCTOSITEJIbHO OCYILECTBJISATh TO3HABATENIBHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOM JEATENbHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclIupATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

Jie7IaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLICHUBATh MPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (DPOPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOM 3pYIUIIMK B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYpPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B IESITEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIENISAM;



BJIaJIETh HABBIKAMH TI03HABATENILHON pe(IeKCHU KaK OCO3HAaHUS COBEPIIAEMBIX JICHCTBUIA
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€E PE3y/IbTaTOB ACSITEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C MTO3ULIUHU JIPYrOro YeJIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS COJepkaHus ydueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0OecriedeHne npouaIbHOr0 00y4eHus: 00yJaroImMnXCs
ouonorun. OHM BKIIOYAIOT: crenupuyeckue JUis OWOJOrMHM HaydHble 3HAaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEpPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JEeSITEeIbHOCTH O TOJYyYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX CUTyalusax. [IpeaMeTHbIe pe3yapTaThl MPEACTaBICHBI IO TOAAM
W3YYEHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTO Tpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHHUI O MECTE U POJIH OMOJOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B TO3HAaHUM 3aKOHOB MPUPOIBI U
pelIeHny MpodiieM palMoHaIbHOTO MTPUPOIOTIOIB30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOeixHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMON OMOJIOTMUYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolliue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KJIETKAa, OpraHu3M, MeTaboJIu3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ounosornueckre Teopun (kimerounas teopuss T. IlIBanmma, M. Illnetinena, P. Bupxosga,
XpOMOCOMHasi Teopus HacieacTBeHHocTn T. Moprana), yaenus (H. 1. BaBunoBa — o neHtpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHHIi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJICHHS, PaCIICeINIEHHUs, YUCTOTHl raMeT, He3aBUCUMOTo HacienoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacieACTBeHHOW wu3MeHunBoctu H. . BaBunoa), mpuHIUIBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHUX
UCCIIETIOBAHUSIX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHUE BBIJCIATh CYHIECTBEHHbIE NMPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U IYKApUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHM3MOB, B TOM uucie OakTepuii, rpu0oOB, pacTeHUM,
KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPTaHOB U CUCTEM OpPraHOB PACTEHUM, )KMBOTHBIX, YEJIOBEKA,
MPOLIECCOB  KU3BHENEATEIbHOCTH, IPOTEKAIOIIUX B OpPraHM3Max pAaCTeHHM, MXUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALIEHNUS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUIOB NMUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOpUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS,
WHAMBUIYAIILHOTO DPa3BUTHUS OpraHu3Ma (OHTOr€He3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M HUX (DYHKLIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAaHEW U WX (PYHKIMSIMH, MEX1y OpraHaMyd U CUCTEMaMU OPTaHOB Y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢dbeHoTunoM U PpakTopaMu cpeibl OOUTAHHMS;

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

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUYECKUX I'PYIIIL,;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTUYECKMMH TPOIECCaMU M SIBJICHUSMM, JI€aTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOJHATH JIAOOpATOPHBIE U MPAKTUYECKHE padoThl, cOONIOATh MpaBUia MPH
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
bopMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MOJIyY€HHbIE pe3yJbTaThl U JeNIaTh BBIBO/IBI;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIICIOBATEILCKONW padOTe MO OMOJIOTHH, SKOJOTHU H
MEJUIMHE, TPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUsX;

yMEHHE OIIEHMBAaThb JTHUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMoJIOTMM M MeIULIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP Oyaymiel nmpohecCuoHaAIbHOU IEATeTLHOCTH B
o0nacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CEIILCKOTO X035 CTBA, MUIIEBON
IIPOMBIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMs B
OpraHu3alUsaX CPeAHEro NpopecCHOHaNbHOIO U BbICIIET0 00pa30BaHUsl.

[IpenmetHble pe3ynabTaThl OCBOEHMsI ydyeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTpaXKaTh:

C(OPMHUPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUH 3KOJIOTMYECKUX MPOOJEM YeIOBEYECTBA, a TAKXKE B PELICHUH BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHMS K
pUpoJe, OOLIECTBY, YENIOBEKY, O BKJIJ€ POCCHUICKMX U 3apyOeKHbIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIaJIeTh CUCTEMOI OMOJIOTMYEeCKMX 3HaHHUI, KOTOpas BKJIIOYAET OINpelesieHUs U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraroUX OHOJOIrMUECKUX TEPMUHOB M MOHATUH (BHZ,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoonuu), yueHus (A. H. CeBeproBa — 0 MyTsSX M HalpaBIECHUSIX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTnyeckoro papHoBecust Jx. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JIuGuxa,
HKOJIOTHYECKOM MUpaMubl 3HEPrun), runoressl (runoresa «mupa PHK» V. I'mnGepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IIO3HAHMs, MWCIIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIEIOBAHMUIX JKUBBIX OOBEKTOB M 3KOCHUCTEM (ONHCaHHE, W3MEpEHHE,



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

YMEHHUE BBIJCIATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TO0pa,
AJUIOMATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BaHMUS, BIUSHUS JABHKYIIUX CHJI SBOJIIOLUT
Ha TeHO(OH] MOMYJISALUH, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpesie OOWTaHUs, YepelOBaHuUs
HaIpaBJICHUHN 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIOIUH, JBIKYIIUMHU
CHJIaMH aHTPOTIOT€HE3a, KOMIIOHEHTAaMH Pa3JIMYHBIX 3KOCHUCTEM W MPUCHOCOOICHUSMHU K HHUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUS, aOMOTHYECKHX M OMOTHYECKHX KOMIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, aHTPOTIOT€HHBIX U3MEHEHHH B YKOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JOKa3aTeJIbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATUYECKUX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M CpeIbl OOWTAHWsS, €IMHCTBA UYEIOBEUECKUX Pac, HEOOXOIMMOCTH
COXpaHEHHsT MHOT000pa3vsi BHJOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTWYECKHE 3a7adM, BBISBISATH TPUYNHHO-CIICCTBEHHBIC CBS3U
MEX]y HCCIIEAYEeMBbIMH OHMOJIOTHYECKUMH MpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUHM ITOJYYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia TPU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
(bopMyHpys 1ENb UCCIIETOBAHS, aHATU3UPOBATH MOJTyYCHHBIC PE3YIbTAThI U JIENaTh BBIBOIBI;

YMEHHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OHMOJOTHUH, IKOJIOTHH W
MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W IYyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3YJIbTAThI HA YICHUYECKUX KOH(PEPCHIIUAX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU JKU3HHU, 4YEJIOBEKA U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0AaX MPEAOTBPALICHHS TJI00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOODP OyayIiel mpohecCuOHaIbHOMN JAeATEIILHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTHYECKOTOo OO0pa3oBaHHMs B OpraHH3alUsX CpPEIHEro
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
Ne HaunmeHoBaHMe pa3aeioB KolmaecTBo KoHTpoJbHbIE IIpakTH4eckue DJIeKTpOHHbIe (LH(POBbIE)
n/m | W TeM NPpOrpaMmal padoTbI padoThbI o0pa3oBaTe/ibHbIE pecypcChl
4acoB BCero

1 buonorus kak Hayka 1

9 JKuBbie CHCTEMBI 1 UX 5
M3y4YeHue

3 Buonorus xinerku 2 0.5

4 XuMu4ecKasi OpraHusanus 10 1
KJIETKH
Crpoenue u GpyHKIUU

5 8 2
KJIETKH
OOMeH BelecTB 1

6 MpeBpaIeHue YHEPTUHU B 9 1
KJIETKE
HacnencrBennas

7 nH(pOpMAIUS U peann3aius 9 0.5
€€ B KJIETKE

8 ’Kvi3HEeHHBI UK KIETKU 6 1 1

9 Crpoenue u GpyHKINUU 17 15
OpraHu3MOB

10 PasMHoxkeHue u pa3Burue 8 15
OpraHu3MOB
I'enetnka — Hayka o

11 HACJIEICTBEHHOCTH U 2 0.5
W3MEHYMBOCTH OPraHU3MOB




12 3aKOHOMEPHOCTH 10 1
HAaCJEACTBEHHOCTH

13 3aKOHOMEPHOCTH 6 1
W3MCHUYUBOCTH

14 I'enernka yenoBeka 0.5

15 Cenekiusi OpraHu3MOB 1

16 buoTexnonorus u 4
CUHTETHUYECKass OMOJIOTHUS

17 PesepBHOe Bpems 1

BIIEE KOJIMYECTBO YACOB
OBbII{ OJI CTBO HACO 102 13

[10 ITTPOIT'PAMME




11 KJIACC

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM KonTpoabHubie IIpakTuyeckue (mupposbIie)
KouunyecTBo
n/m | NporpamMmsl padoTsbI padoThI o0pa3oBaTe/bHbIE
4acoB Bcero
pecypcsl
3apoK/IeHUE U pa3BUTHE
1 ABOJIIOLIMOHHBIX MTPEACTABICHHUIN B 4
Oounosioruun
Muxkpo3BoIIOIUS U €€ Pe3yIbTaThl 14 2
MaxkpoaBostonus 1 €€ pe3yibTaTbl 6
[IpoucxoxaeHue u pa3BUTHE
4 P p 15 1.5
YKW3HU Ha 3emMIie
[IpoucxoxneHue yenoBeka —
5 P 10 1
aHTPOIOTeHe3
DKOJIOTUSI — HayKa O
B3aMMOOTHOUIECHUSIX OPraHU3MOB
6 P 3 1 0.5
Y HaJIOPraHU3MEHHBIX CHCTEM C
OKpYyKarolen cpeon
Opranu3Msbl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOMYJISIIII 0.5
DKOJOTHUsl COOOIECTB.
9 12 0.5
DKOJIOTUYECKHE CUCTEMBI
10 buocdepa — rmodanbHas 6
JKOCUCTEMA
11 UYenoBek n OKpyKarolas cpeja 6
12 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102 5 75

I[TPOTPAMME










