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HOACHUTEJBHASA 3AIIUCKA

[Tporpamma o yyeOHomy npeamery "buonorus" (nanee - 6MOJOTHsS) HA YPOBHE CPEIHETO
obmero obpa3oBanus pazpaboTraHa Ha ocHOBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«0O06 ob6pazoBanuu B Poccuiickoit @eaepanuny, PI'OC COO, Konnenuuu npenogaBaHus yaeOHOTO
npeamera «bronorus» u OCHOBHBIX MOJOKEHUH (enepanbHoil paboueil mporpaMMbl BOCITUTAHHUS.

VYuebnslit npenmer «buosnorus» yrayonéaHoro yposus usydenus (10—11 kmaccer) siBisercs
OJIHUM W3 KOMIIOHEHTOB MNpeAMETHON oOnactu «EcTecTBeHHO-Hay4yHbe HpeaMeThbl». CorjacHo
nosioxkeHussM @I'OC COO npoduinbHbIE yueOHbIE TPEAMETHI, H3y4aeMbIe Ha YIITyOJIEHHOM YPOBHE,
SBIISIIOTCS criocoOoM nuddepenimany o0ydeHUsT Ha YPOBHE CPEAHETo OO0IIero oOpa3oBaHHs H
NpU3BaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEIHUM
npodecCHOHANbHBIM U BBICHIMM 0Opa3zoBaHueM. B To ke BpeMs KaxAbld M3 3TUX Y4eOHBIX
IpEeIMETOB JODKEH OBITh OPHEHTUPOBAaH HA MPUOPUTETHOE pelIeHHe 00pa30BaTENbHBIX,
BOCIIUTATEIbHBIX M PAa3BHBAIOIIUX 33/a4, CBS3aHHBIX C NpoQopHeHTanuerd OoOydaromMXcs Hu
CTHUMYJIMPOBAaHHEM MHTEpeca K KOHKPETHOH 00JacTH HAy4YHOTO 3HAHUS, CBA3aHHOTO C OMOJIOTHEH,
MEAMIIMHOMN, SKOJIOTUEH, ICUXO0JIOTHEH, CIIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma mo yyebHomy npeamery "buonorus" maér mpeacraBieHHe O LEMH W 3aJadax
u3ydeHus ydebHoro mpeamera «buonorusi» Ha yriyOn€HHOM ypOBHE, ONpeaemsieT 00s3aTesbHOe
(MHBapuUaHTHOE) IMpPEIMETHOE COJAEpKaHHE, €ro CTPYKTYpUpOBaHUE IO pas3jeiamM U Temawm,
pacnpenenenye no KiaccaMm, peKOMEHYeT MOCIe10BaTeIbHOCTh U3yUeHUsl Y4eOHOTro Marepuaa ¢
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU y4eOHOTO mpoliecca, BO3PaCTHBIX
ocoOeHHOCTel o0yyaromuxcs. B mporpamme o 6M0JI0TUH peann30BaH MPUHIUI IPEEMCTBEHHOCTH
C W3yyeHHWEeM OHOJIOTMM Ha YpPOBHE OCHOBHOrO 0OOmero oOpa3oBaHus, OJiarojgaps dYemy
IIPOCMATPUBAETCA HAIPABJICHHOCTb Ha IOCIEAYyIOIlee pa3BUTHE OHOJOTMYECKUX 3HAHUM,
OpUEHTUPOBAaHHBIX Ha (hOpMHpPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, SKOJIOTHUECKOTO
MBIIUICHUS, IPECTABICHUNA O 3J0POBOM 00pa3e KU3HU, Ha BOCIIUTaHHE OEPEKHOTO OTHOIICHUS K
OKpY’KaloIlle MpUpOAHOU cpene. B mporpamme mo OHOJIOTHHM TakKe IMOKa3aHbl BO3MOKHOCTH
yuebHoro mnpeamera «buonorus» B peanuzamuu TpedoBanuit ®I'OC COO kx mninaHUpyeMbIM
JUYHOCTHBIM, METaNpeAMETHBIM M MPEAMETHBIM pe3ylibTaraM oOyueHus U B (OPMHUPOBAHUU
OCHOBHBIX BMJIOB y4eOHO-TIO3HABATEIbHOW JEATEIBHOCTH OOYYalOUIUMXCS IO  OCBOEHUIO
co/iepaHusl OMOJIOTMYECKOT0 00pa30BaHMs HA YPOBHE CpEHEro 001Iero o0pa3oBaHus.

VY4eOHnbiii npenmer «buonorus» Ha ypoBHE CpeqHEro ooOmero oOpa3oBaHMs 3aBeplIacT
Ouonornyeckoe oOpazoBaHME B IIKOJE W OPHUEHTUPOBAH HA PACHIMPEHHME U YriyOsieHue 3HaHUN
00yyJaroImuxcs 0 )KMBOH MPHUPOJIE, OCHOBAX MOJIEKYJIIPHOM U KJIETOUYHOW OMOJIOTUH, SMOPHUOJIOTUI
1 OMOJIOTUM Pa3BUTHUS, TEHETUKHU, CEJIEKIIMU, OMOTEXHOJIOIMH, IBOJIIOIIMOHHOTO YUEHUS U KOJIOTUH.

N3yuenue yuebHoro mpeamera «buonorus» Ha yriayOJe€HHOM YPOBHE OPUEHTHPOBAHO Ha
HOJArOTOBKY O0YYaIOUMXCS K MOCIEAYIOLIEMY MOIy4YeHUI0 OHOIOTHYECKOro 00pa3oBaHus B By3ax
U OpraHu3anusax cpegHero mnpodeccuoHanbHoro obpa3zoBanus. OCHOBY €ro  CojaepikKaHUs
COCTaBJISieT CUCTeMa OWOJOTMYECKHX 3HAHWM, TOITYYeHHBIX NpU HM3YYEHUH OO0YyYaroIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHYECKHX pa3/ieJloB OMOJOTMM Ha YPOBHE OCHOBHOTO OOLIEro
oOpazoBanus, B 10—11 kmaccax 3Tu 3HaHHS TOMYYarOT pa3BuUTHE. Tak, paclIUpeHbl U YriayOJIeHbI
OMOJIOTHYECKHE 3HAHUSI O PACTEHUSX, )KUBOTHBIX, TprUOax, OaKTepusx, OpraHu3Me 4eroBeKa, 00X
3aKOHOMEPHOCTSIX >KM3HH, JOIMOJHUTEIbHO BKJIIOYEHBI OMOJIOTUYECKHE CBEJIEHUS MPUKIATHOTO U
MOMCKOBOI'O XapakTepa, KOTOpble MOXXHO HCIOJb30BaTh KaK OPHEHTUPBI AJI MOCIEAYIOLIEro
BbIOOpa npodeccun. BozmorkHa Taxke MHTETrpanus OMOJOTMYECKUX 3HAHUN C COOTBETCTBYIOIIMMHU
3HAaHUSIMH, TIOJIYYCHHBIMH OOYYalOMIMMHCS TPU HU3Y4YeHUU (U3UKK, XUMHUHU, Teorpadpuu u
MaTeMaTHKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mpenmery "buomorums" oTpakaer CHCTEMHO-
YPOBHEBBIII M HBOJIOIMOHHBIA MOAXOAbI K H3ydeHHIo Ouonoruu. CoriacHoO WM, H3Y4YaloTCs
CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEpHBIC IJIsl JKUBBIX CUCTEM PA3HOTO YPOBHSI OpraHU3alllH,
SBOJIIOIIMM OPTraHMYECKOro MHUpa Ha 3emile, COXpaHeHUs: OMOJIOTHYECKOro pa3Ho00pa3us IIAHETHI.



Tak, B 10 kiacce M3y4yaroTcsi OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OHMONOTHH, 3MOPHUOJIOTUU U
OMONIOTHN Pa3BUTHS, TCHETUKW W CEJNEKUHH, OMOTEeXHOJOIMH M CHHTETHYECKOW OHOoioruy,
aKTYaJTM3UPYIOTCS 3HAHHMS OOYYalolmUXCs 1O OOTaHWKE, 300JI0THH, AHATOMHH, (U3HOJIOTHH
yenoBeka. B 11 kiacce M3y4aroTcs IBOJIIOLIMOHHOE YUYEHHUE, OCHOBBI DKOJIOTMH U YYEHHE O
ouocdepe.

VYuebnbii mnpeamer «buonorus» mpu3BaH 00ECIEYUTh OCBOCHHME OOYYarOIMIMMUCS
OMOJIOTMYECKUX TEOPUH U 3aKOHOB, MM, MIPUHLUIIOB U MPaBUJI, JIEKAIUX B OCHOBE COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, 3HAHUH O CTPOEHUM, MHOrooOpasuu M OCOOEHHOCTSX
KJIETKH, OpraHu3Ma, MOIMyJISUN, OWOLeH03a, DSKOCHUCTEMBbI, O BBIJAIOMIUXCS HAYYHBIX
JOCTIKEHUSIX, COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH, PUKIIAJHBIX aCIEKTaX OMOJOTHYECKUX
3HaHui. Jlnd pa3BUTUSA M TMOAJEpXKaHUA HHTepeca OOydyarolMxcsi K OWOJIOTMM Hapsy Cco
3HAYUTEIBbHBIM O0BEMOM TEOPETHUYECKOro Marepuana B COJACPXKAHMU NPOrpaMMbl 10 OHOIOTUU
MPEIyCMOTPEHO 3HAKOMCTBO C WCTOPHEH CTAHOBJICHHUS WM PA3BUTUS TOW WM WHOW 00JIacTH
OMoNoTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX YYEHBIX B pEIICHHE BaXHEUIIMX
OMOJIOTHYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Ilenp u3ydeHus yuyeObHoro mpeamera «buosnorus» Ha yriyOn€HHOM YpPOBHE — OBJIAJICHUE
00y4aroIUMUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAJILHON OpraHU3alUy )KHUBBIX CUCTEM Pa3HOTO
paHra u mnpuOOpeTeHHWe YMEHUM HCIOJIb30BaTh 3TH 3HAHMS B (OPMUPOBAHUMU HHTEpeca K
onpeAcnéHHON 001acTh MPOPECCHOHATBHON JIEATSIIBHOCTH, CBSI3aHHON C OWOJIOTHEW, WU K
BbIOOpY y4eOHOT0 3aBeIeHHs I IPOAOIIKEHHUS OMOJIOTHYECKOro 00pa3oBaHusl.

JocTwxkenne nenn usydeHus ydeOHoro mpeamera «buonorus» Ha yriyOn€éHHOM ypOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOCHHE O0YYArOIIUMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHHA: 00 OCHOBHBIX OMOJIOTUYECKHUX
TEOpUSAX, KOHLENUMUAX, TIMIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBWIAX, COCTABIISIFOLIMX
COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUpPa; O CTPOCHUH, MHOT00Opa3suu 1 0COOEHHOCTSIX
OMOJIOTMYECKUX CHUCTEeM (KJIETKa, OpraHu3M, IMOMyJAlMs, BHJ, OuWoreomeHos3, Ouocdepa); o
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTUH;

O3HAKOMJIEHHE 00YYaOLIUXCsl C METOJaMU MTO3HAHUS )KUBOM MPHUPOJIBL: UCCIEI0BATEIbCKUMHU
METOAaMU OMOJIOTHYECKUX HayK (MOJEKYISIpHOM W KIETOYHOM Ouojoruu, sMOpPHOIOTHU U
OMOJOTUM pa3BUTHUS, TCHETUKU U CEJNEKUUH, OUOTEXHOJOTMU U CHHTETHYECKOW Ouosoruu,
NAJICOHTOJIOTUH, DKOJIOTMH); METOJaMH  CaMOCTOSITEIbHOTO  IPOBEACHHUS  OMOJIOTHYECKHX
uccieioBaHM B JabopaTopuM M B 1mpupone (HaOmrofeHue, HU3MEpeHHe, SKCIEPUMEHT,
MOJIEIUPOBAHHKE);

OBJIaJiIcHUE OOYYalOIIMMUCS YMEHUSIMHU: CaMOCTOATEIbHO HAaXOAWUTh, aHAIM3UPOBATh H
MCIIOJIb30BaTh OMOJIOTMYECKYI0 HMH(OPMAINIO; MOJIb30BAThCS OMOJIOTMYECKONM TEPMHUHOJIOTHEN U
CHUMBOJIMKOM; yCTaHABIMBATh CBSI3b MEXIY Pa3BUTHEM OMOJIOTUU M COLMATBHO-I)KOHOMHYECKUMHU U
HKOJIOTHYECKUMH TpoOIeMaMu YeJIOBEYECTBA; OLEHUBATH IOCIEACTBUS CBOEH JEATEIHHOCTH IO
OTHOLIEHUIO K OKpY)Xamlled MpUPOAHON cpele, COOCTBEHHOMY 3J0POBbI0 M 370POBBIO
OKpYXXaloIIUX JIIo/IeH; O0OOCHOBBIBATH W COONIOAATH Mepbl MPO(GUIAKTUKA HHOEKIIMOHHBIX
3a00NeBaHM, TpaBWJIa TOBEJACHHUA B MpuUpoJe U olecreueHHss O€30MacHOCTH COOCTBEHHOM
KU3HEJECATEIIBHOCT B YPE3BbIYANMHBIX CUTYallUIX HPUPOJHOTO M TEXHOTEHHOIO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y OOYYaIOUIMXCSI WHTEJJIEKTYaJlbHBIX M TBOPUECKHUX CIIOCOOHOCTEH B TMpoliecce
3HAKOMCTBA C BBLAAIOIIUMHUCS OTKPBITUSMH M COBPEMEHHBIMU HCCIEIOBAHUAMU B OHOJIOTHH,
pelaeMbIMH €10 MpoOJIeMaMH, METO/0JIOTHEH OHOJOrMYECKOro HCCIEeOBAHUs, IPOBEICHUS
OKCIEPUMEHTAJbHBIX  HCCIEAOBAHUN, pelIeHUs OHOJOTMYEeCKMX  3aJady, MOJEIUpPOBAHUS
O1OJI0rN4YeCcKNX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Yy OOYYaIOUIMXCS LIEHHOCTHOTO OTHOIIEHUS K >KMBOH IpUpOAE B LEJIOM U K
OTHeNbHBIM €€ O00BeKTaM U SABICHHUAM; (POPMHUPOBAHUE HKOJOTHUYECKOM, T'e€HETHYECKOH



IPaMOTHOCTH, OOIIEH KynbTyphl TOBEACHHS B TPUPOAE; HHTETPALUU €CTECTBEHHO-HAYYHBIX
3HAHUMH;

npuodpeTeHre OO0y4YaIOUUMUCS KOMIETEHTHOCTH B PallMOHAILHOM MPUPOONOIb30BAHUH
(cobmroieHue MpaBuIl OBEAEHUS B IPUPOJIE, OXPAHbl BUJIOB, SKOCHCTEM, OMOC(EpbI), COXpaHEHUU
COOCTBEHHOT'O 37I0POBbSI M 370POBbSI OKPYXKAIOIIUX JIOJACH (coOmoaeHnus Mep NpoQHIaKTUKU
3a0oneBaHuii, obecrieueHne OE30MaCHOCTH JKU3HEACATEIBHOCTH B YPE3BBIYAWHBIX CHUTYAIHSIX
IPUPOJHOTO M TEXHOTCHHOI'O XapaKTepa) Ha OCHOBE HCIOJBb30BaHUS OMOJIIOTMYECKUX 3HAHUN U
YMEHUH B NOBCETHEBHOM KU3HU;

CO3/laHME YCJIOBUH Ui OCO3HAHHOTO BbIOOpa OOYYarOMIMMUCS  WHAMBHUIYAIbHOM
00pa3oBaTeNbHONW  TPAaeKTOPUH, CIHOCOOCTBYIOIIEH  MOCHIEAylomeMy  npodeccCHOHAIbHOMY
CaMOONPEIEICHHIO, B COOTBETCTBUU C MH/IMBUYaJIbHBIMU HHTEPECAMU U MOTPEOHOCTAMHU PETUOHA.

OOmee 4YMCIO 4YacoB, OTBEACHHBIX HA H3Yy4YeHHE OHMOJOTMH Ha YIUIyOJIEHHOM YpOBHE
cpenHero obmiero oopasoBanus, cocrapiseT 204 yaca: B 10 kiacce — 102 vaca (3 gaca B Hefleln0), B
11 knacce — 102 yaca (3 yaca B HEZEIIO).

OT60p OpraHu3alMOHHBIX (GOPM, METOIOB U CPEACTB 00yUEeHHsI OMOIOTUU OCYIIECTBIISETCS C
yu€ToM cHenu(pUKd ero CcoAepXaHHs W HaMpaBIEHHOCTH HA MPOJOIDKEHUE OHOJIOTHYECKOrO
00pa3oBaHus B OPraHU3ALMIX CPETHETO MPOGECCHOHATBHOIO U BBICIIET0 00pa30BaHMUS.

OO0s3aTeNbHBIM yCIOBUEM MpPH OOYYEHHWH OHMOJIOTMM Ha YIIIyOJEHHOM YpPOBHE SBISIETCS
IpOBEICHUE JTAOOPATOPHBIX M MPAKTHUECKUX paboT. Takxke ydacTie 00yJaromuxcs B BHIIOJTHEHUT
MPOEKTHBIX U yu4eOHO-UCCIEeNOBATENCKUX PabOT, TeMAaTHKa KOTOPBIX OMPEAENseTCs yUYUTEeIeM Ha
OCHOBE UMEIONINXCS MaTepUaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA

10 KITIACC

ConepxaHue  MpPOrpaMMBbl,  BBIJIEJICHHOE  KYpCU8OM, HE BXOOUT B  IPOBEPKY
rocynapcTBeHHoM utorooi arrecrauuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHnHas OHOJOTHSl — KOMILUIEKCHash Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHU.
buonoruueckue Hayku M u3ydaeMble UMHU Tpobiembl. DyHIaMeHTaJdbHbIC, MNPUKIAAHBIE U
MOUCKOBBIC HAYYHBIE UCCIICOBAHMS B OMOJIOTHH.

3HayeHue O1oIOTuH B (POPMUPOBAHIH COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHUPA.
[Ipodeccun, cBsizanHble ¢ Ouosorueld. 3HadeHHEe OWOJIOTMM B MPAKTUUYECKOW JESATENbHOCTH
YEJIOBEKAa: MEULIMHE, CEIbCKOM X035MCTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOIBI.

JdemMoHcTpanuu

[optpetsl: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapxk, Y. lapsun, Y. I'apsei, I'.
Mennens, B. U. Bepnaackuii, U. I1. ITaBnos, W. . Meunnkos, H. U. BaBunos, H. B. Tumodeen-
PecoBckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxeMbl: «CBsi3p OMOJOTHHM C APYTUMU Haykamuy, «CucremMa OHMOIOTHMYECKUX
HayK».

Pezuonanvnuliit Komnonenm

Mmuoroo6pasue kuBoii nmpupoasl CTaBpOMoIbCKOTo Kpasi.

Joctuxenus Ouonornyeckoit Hayku Ha CTaBpoOMnobe.

Tema 2. /KuBble cucTeMbl M HX H3Y4YeHHE

JXKuBble cucTembl Kak mpeaMeT n3ydeHusi ononoruu. CBoICTBa )KMBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M ULEJIOCTHOCTh, CIIOKHOCTb U YIOPSJAOYEHHOCTh
CTPYKTYPBl,  OTKPBITOCTb, = CaMOOPTaHM3alMs, CaMOBOCIPOU3BEIACHUE,  Pa3IpPaKUMOCTh,
HU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd JKUBBIX CHUCTEM: MOJICKYJISIPDHBIM, KJIETOYHBIM, TKAaHEBBIH,
OpPraHU3MEHHBIN, HOIYJIALIMOHHO-BUI0BOM, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUI),
o6uochepnsiil. [Iporeccsl, MpoUCXoslIMe B JKUBBIX cucTeMax. OCHOBHbIE NMPU3HAKU >KUBOTO.
XKuzsp kak opma cymectBoBaHus Marepuu. Hayku, m3ydaromiue >KMBble CUCTEMbI Ha pPa3HbIX
YPOBHSIX OpraHU3alUH.

W3yuenune xuBbIX cucteM. Mertoapl Ouonorndeckoil Hayku. HaOmroneHue, m3mepenue,
JKCIIEPUMEHT, CHCTEMaTu3auus, MeraaHanu3. IloHsaThe o 3aBUCHMOM M HE3aBUCUMOMU
nepemeHHol. IlmanupoBanme »skcnepuMeHTta. IloctaHoBka M mpoBepka runore3. Hynesas
runore3a. [Tonstue BoIOOPKU U €€ AOCTOBEpHOCTh. Pa3zdpoc B OGuonormdeckux AaHHbIX. OlleHKa
JOCTOBEPHOCTH IOJIYYEHHBIX pPe3ynbTaToB. [IpMuMHBI HCKaKE€HUS pPE3yJIbTATOB JKCIEPUMEHTA.
[loHsATHE CTATUCTUYECKOIO TECTA.

JdemMoHcTpauuu

Tabmupr uw  cxembl: «OCHOBHBIE TMPU3HAKU IKU3HW», «bBHOIIOTMYECKHE CHUCTEMBI»,
«CBOICTBA )XKMBOM MaTepUm», «YPOBHU OpPraHU3alluu KUBOW MpUPOAbD», «CTpOEHHUE KUBOTHOU
KIJIETKW», «TKaHM )KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEUECKOI0 OpraHusMa», «buoreouneHosy,
«buocdepay, «MeToIbl U3YUIECHHS )KHBOUW MPUPOIBI».

Ob6opynoBanue: 1adbopaTtopHOEe 000PYAOBAHUE /I MPOBEACHUST HAOTIOICHNUN, U3MEPECHHH,
9KCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp3oBaHME pa3IMUYHBIX METOAOB INPU H3YYEHHH >KHMBBIX
CUCTEMM.

Tema 3. buosorust Kierku

Knerka — cTpyKTypHO-(YHKIMOHATIbHAS €AMHUIA KHUBOTO. MCTOPHUS OTKPBITHS KIIETKH.
Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE MOJIOKEHHSI COBPEMEHHOM KJIETOYHOM TEOPUH.



MeTtoabl MOJEKYIIpHOW W KIETOYHOH OMOJIOTMH: MHUKPOCKOMHMS, Xpomarorpadus,
anekTpodope3, METOJ  MEYEHBIX  aTroMOB, Ju(QepeHnHanbHOe  HEHTPUPYTHPOBAHUE,
KyJIbTUBUPOBaHUE KIETOK. M3yuenue @UKCUPOBAHHBIX KNemOK. DIEKTPOHHAs MHKPOCKOIUS.
Kongoxkanvnasn mukpockonus. Bumanvhoe (npudsicuznennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

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

Tabmuubl 1 cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIA MUKpPOCKOM», «McTopus
Pa3BUTHS METOIOB MUKPOCKOIIUN.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpPENApaThl PACTUTEIbHBIX, XKUBOTHBIX M
OaKTepUaIbHBIX KICTOK.

IIpakTuyeckasi padora «l3yuyeHue METOJOB KIETOYHOW Owuonoruu (Xxpomartorpadus,
anekTpodopes, muddepennuanpaoe neHTpudyruposanue, [1LP)».

Pezuonanvnuliit Komnonenm

Knunuko-auarnocruyeckne nabopatopun B CTaBpOmoibCKOM Kpae. Mcmonbp3oBaHue
COBPEMEHHBIX  METOAOB  ucciepoBaHuil. PabGora  Bpaua-Omoxumuka U JabopaHTa.
IIpodnoaroroBka B BY3ax u cpenHux cnenuaibHbIX y4eOHBIX 3aBEICHUAX Kpasl.

Tema 4. XumMn4yeckasi Opranu3anms KJIeTKH

XUMUYECKUH COCTaB KIIETKU. Makpo-, MUKPO- U YJIbTPaMHUKpPOAJIEMEHThl. Boma u €€ posb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KJIETKH, TEIUIOPETYISLUH.
MuHepalibHbI€ BEILECTBa KJIETKH, UX OMojoruyeckas poib. Posib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelEeCTBA KJIETKU. buosiornueckue noaumepsl. benku. AMMHOKHCIOTHBIN
cocrtaB OenkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuuHas cTpykTypa Oeiika, HenTHIHAs
CBsI3b. BTOpHuHas, TpeTW4Has, 4YeTBEpTHUYHAs CTPYKTyphl. Jlenarypamms. CBOHCTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue pyHkiuu 6eakoB. [lpuonsi.

VYraeBoasl. MoHOCaxapuibl, Jucaxapubl, OJIUrocaxapuabl U noiaucaxapuasl. OOmuid nian
CTpOEHHS U (PU3NKO-XUMHUYECKHE CBOMCTBA YIiIeBOJ0B. buonoruueckue GyHKIUN yriIeBOOB.

JInnu el I'unpodunsHO-THAPOPOOHBIE  CBOMCTBA. Knaccupukauuss  nunuaos.
Tpurmuuepunsl, Gochomunuasl, BOCKH, crepousibl. buonornueckue ¢ynkiuu nununos. OOmme
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEeKydecTb, CIIOCOOHOCTb K CaMO3aMbIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. JJHK n PHK. Crtpoenune nyknenmHoBbIX kucioT. HykneoTuasl.
ITpunuun xommuementapHoctu. IlpaBuno Yaprapda. Crpykrypa JHK — nBoiiHas crnmpais.
Mecronaxoxaenue u 6nonornyeckue pynkunu JJHK. Buast PHK. @ynkuuu PHK B kietke.

Crtpoenue monekynbl AT®. Makposprudeckue cBsizu B Mojiekyine AT®. buonornueckue
¢byaxkunn  AT®. BoccTaHoBIEHHBIE TEPEHOCYMKH, WX (QYHKIMU B KJIETKe. J{pyeue
HYKeo3uompugocgpamol (HT®D). CexBeHUpoOBaHuE JTHK. Memoout 2eHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHasi OuoONOTHs: OMOXMMHYECKHE W OHO(PU3MYECKHE HCCIIEIOBAHUS COCTaBa M
MIPOCTPAHCTBEHHON CTPYKTYpbl OuoMolnekyn. Moodenuposanue cmpykmypol u  QYHKYUL
Ouomonexyn u ux komniekcos. Komnvromepuuiii ousaiin u opeanuieckuii Cunme3s 6UOMONEKYL U UX
HeNnpupoOHbIX AHAL0208.

JdemMoHcTpauuu

[Toptpertsr: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Carnrep, C.
[Ipy3unep.

Huarpammsl:  «PacrnpeneneHne XUMHYECKMX DJIEMEHTOB B HEXHUBOW  INPUPOIEY,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuupsr u cxemsl: «llepuoanueckas TabnMIla XUMHUYECKUX D3JIEMEHTOB», «CTpoeHue
MOJICKYJIBl BOABI», «BemecrBa B cocraBe opraHu3MoBy, «CTpoeHHE MOJIEKYNIbI Oenkay,
«CTpyKTyphl O€IKOBOM MOJIEKYINBI», «CTpOCHHE MOJIEKYN YIieBoJ0B», «CTpOECHHE MOJIEKYII
TUnuAoBY, «HykIIenHOBBIE KUCIOTBY, «CTpoeHuEe MOJEKyIbl ATD».



OO6opynoBanue: XUMUYECKas ocyaa 1 000pyJ0BaHUE.

JlaGopaTopnasi pabora «O0HapyXeHHe OEITKOB C TIOMOIIbIO KAYECTBEHHBIX PEAKITHII.

JlaGoparopHas pabdora «/cciegoBaHue HYKJIECUHOBBIX KHCIOT, BBIICICHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunbl KiIETOK: 3yKapuoTHyeckas M MpokapuoTuyeckas. CTpyKTypHO-(QYHKIIMOHAIbHbIE
00pa3oBaHUsl KIETKH.

Ctpoenue npokapuoTudeckoit kiaetku. Kiierounas crenka 6akrepuit u apxeid. OcoOeHHOCTH
CTPOEHUS TeTepPOTPOPHON U aBTOTPODHON MPOKAPHOTHUECKUX KIETOK. MECTO U pOjb MPOKApUOT
B OHMOIICHO3aX.

Crpoenre u (QpyHKUMOHHpPOBAHUE dYKapUOTHUYeCKOM KieTku. Ilnasmaruueckas memOpaHa
(mna3manemma). CTpykTypa I[1a3MaTH4ecKod MemOpaHbl. TpaHCmopT BemIecTB — 4depes
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIA (nudpdys3us, obneryéHnas audQysus), aKTUBHBIHA
(mepBUYHBIA M BTOPUYHBIN akTHBHBINA TpaHcnopt). llomynponumaemocts MemOpanbl. Paborta
HATPUI-KaTMEBOr0 HAacoca. DHJIOIMUTO3: MUHOIKUTO3, (arouuTo3. DKk3o01uTo3. Kierounas creHka.
Ctpykrypa 1 GyHKIIUU KIETOYHON CTEHKH PAaCTeHH, IpuOOB.

Huromnasma. Lurozons. [luTockener. JIBmkeHue nuroruiasmbl. OpraHouzbl KIETKH.
OpHoMeMOpaHHbIE OpraHouAbl KJIETKH: sHAoIuIa3mMaruueckas cerb (DIIC), anmapar ['onbaxwy,
JM30COMBI, WX CTpOeHHWE W (PYHKIUU. B3amMOCBsI3b OAHOMEMOpPAHHBIX OpPTaHOWIOB KIETKH.
CtpoeHue TpaHyIsIpHOTO peTHKyIyma. Mexanuzm Hanpaeirenus 6enkos 6 OJIIIC. Cunrtes
pactBopuMbIx  OenkoB. CuHTe3  KIeTOUuHbIX  MeMmOpan. [maakuit  (arpanHynsipHbBIN)
SHOIIIA3MaTHUeCKUil peTukynyM. CekperopHas (yHkuus anmapata ['onbmxu. Moouguxayus
benkoe 6 annapame I onv0aicu. Copmuposka benxog 6 annapame I onv0scu. TpaHCTIOPT BEIIECTB B
kieTke. Bakyonu pactutenbHbix kieTok. Kierounsrii cok. Typrop.

[TonyaBTOHOMHBIE OpPTraHOMABI KIETKUA: MUTOXOHIPHUH, TIACTUABL. [Ipoucxoscioenue
mumoxonopuit u naacmud. Cumdbuocenez (K.C. Mepexckosckuu, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHApUNA W 1uiactui. [lepBuuHble, BTOPUYHBIE U CJIOXHBIE IUIACTH[BI
(OTOCUHTE3UPYIOIIUX 3yKapHOT. XIIOPOILIACTHI, XPOMOILIACTHI, JIEHKOIIACTHI BHICIIMX PACTEHUH.

HememOpannble opraHouabl kiaetkun CTpoeHune W (QyHKIMM HEMEMOpaHHBIX OPraHOWIOB
kietku. Pubocomel.  Ilpomesxcymounvie  ¢punamenmol. MukpodusamMeHTbl. AKmuHogvle
Muxkpoguramenmol. MpllIeUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbL HEMbIUEYHbIX KIemOK.
MuxkpotpyOouku. Knerounslii nentp. CTpoeHHe M JIBUKEHHE HKIYTUKOB U PECHUYEK.
MuxkpoTtpyOouku nutoruiasmel. Llentpuons. berku, accoyuuposannvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momophwie 6enxu.

Anpo. O6onouka sapa, XpOMaTUH, KapHoIIa3Ma, SIPBILIKHA, UX CTPOEHHE U (DYHKIIMH.
Snepubiii 6enkoBblif MaTpukc. IIpocTpaHcTBEHHOE pacmoNoKEHUE XPOMOCOM B HMHTEp(a3HOM
aape. Jyxpomamun u eemepoxpomamun. benku XpomMaTuHa — THCTOHBL. /J[uHamuka sA0epHoll
060110uKU 8 Mumose. floepHulii mpancnopm.

Knerounsie  BiitoueHus.  CpaBHUTENbHAs ~ XapaKTEpPUCTHKA  KJIETOK  JYKapHOT
(pacTUTenbHOM, JKUBOTHOM, TPHOHOI).

JdemMoHcTpanuu

[Toptpetsr: K.C. Mepexkockuid, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE DYKApPUOTHYECKOW KIeTKH», «CTpOeHHE KHUBOTHOU
KIETKW», «CTpOEHUe pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHApUN», «Aapo», «CtpoeHue
IIPOKAPUOTHUYECKOMN KIIETKHY.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOMpEenaparbl pacTUTEIbHBIX, XUBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0akTepuaibHbIX KJIETOK.

JlabopaTopHasi padora «l/3yueHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KIETOYHONH MEMOpPaHBI».



JlabopaTopHas padora «liccienoBanue miazMoiu3a M JIEMJIA3MOJU3a B PACTUTEIbHBIX
KJIETKaxX».

IIpakTuyeckast padora «3yueHue ABUKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NpeBpallleHNe SHEPIUM B KJIeTKe

AcCCUMMIISIIMS M JTUCCUMUWJISIIMA — JIBE€ CTOPOHBI MeTaboim3ma. Tumbsl oOMeHa BEIEeCTB:
aBTOTPOGHBIN U reTepoTpodHBIH. YuacTue KHCIopoJa B 0OMEHHBIX Ipoleccax. DHEPreTHIecKoe
obecrieuenue kietku: npepamenne AT® B oOMeHHBIX mporeccax. DepMEeHTATUBHBIA XapaKTep
peakuuil KIeToyHoro merabonusma. OepMEHThI, UX CTPOCHHE, CBOMCTBA U MEXaHU3M JICHCTBUSI.
Kodepmentsl. Otinnuns pepMEHTOB OT HEOPTraHMYECKHX KaTallM3aToOpOB. belKu-aKTHBAaTOPHI U
OCNKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (EPMEHTATHUBHBIX pEAKIHA OT Pa3IUYHBIX
(hakTOpOB.

[lepBUuHBIl CHHTE3 OpPraHUYECKHUX BEUIECTB B KieTKe. POTOCUHTE3. AHOKCUceHHblU U
oKcucennbvlll  pomocunmez 'y baxkmepuu. Ceemocobuparowue nueMeHmMsvl U  NUSMEHMbl
peakyuonHoz2o yenmpa. Ponb XJI0pomiacToB B mpouecce gorocuHTe3a. CBETOBas W TEMHOBas
¢bazpl. @omoovixanue, Cz., C4. u CAM-munsr gpomocunmesa. IIpoayKTUBHOCTH (OTOCHHTE3A.
Brnusinue pa3nuyabix pakTopoB Ha CKOPOCTh OTOCHHTE3a. 3HaUeHHEe (POTOCUHTE3A.

XeMmocuHte3. Paznoobpasue opraHn3MoB-XeMOCHHTETHKOB: HUTpUDULIUPYIOIINE OaKTepUH,
&Kelle300aKTepun, cepobaKTeprn, BOJIOPOAHbIE OaKTepUH. 3HAaU€HHUE XEMOCUHTE3A.

AnaspoOnble opraHu3Mbl. Buasl OposkeHus. IIpoaykTel OpOKEHHS W WX HCIIOJIB30BAaHHE
YeNOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YIUTENH
0ose3Hel.

AspoOHBIE OpraHW3Mbl. JTambl IHEPreTUYecKoro oOMeHa. [loAroTOBUTENBbHBIA ITarl.
['mukonu3 — 6ECKUCIOPOAHOE PACIIETNICHHE TITFOKO3bI.

buonoruueckoe okucleHHE, WA KJIETOYHOE JAbIxaHue. Ponb MUTOXOHIpHI B Imporeccax
Oouonoruueckoro okucieHus. llukianueckue peakuuu. OkucnutenbHOoe (HOCPOPUIUPOBAHHE.
Onepeuss membpannozo epaouenma npomonos. Cummesz AT®: paboma npomonnot ATD-
cunmasel. llpenMymectBa a3’poOHOro myTh oOMEHa BELIECTB Mepes  aHa’pOOHBIM.
O PeKTUBHOCTD IHEPTETHUECKOTO OOMEHa.

JdemoHcTpanuu

[oprpersr: [Ix. Ilpuctnu, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer u cxembl: «@DoTocuHTE3», «JHepreTudeckuii obmen», «buocuHTes Oemkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3.

O6opynoBaHHe: CBETOBOM MUKPOCKOI, 000pYIOBAaHUE JAJIsi IPUTOTOBICHUS OCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPEIIapaToB.

JlaGopaTopnas pa6ora «/I3yueHue KaTalTuTUUECKON aKTUBHOCTH ()EPMEHTOB (Ha MIpUMEpe
aMmIIa3bl WIK KaTamasbl)y.

JlabopaTopHas padora «/3ydyeHne pepMeHTATUBHOTO PACIICTUICHHsI TIEPOKCH/Ia BOJIOPOa
B PACTUTEIBHBIX U KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopnasi pa6ora «CpaBHEHHUE TPOIIECCOB OPOKECHUSI U JTBIXAHHS.

Tema 7. HacieacrBeHHasi MHpoOpMalnus U peajau3anus eé B KJIeTKe

Peaknun marpuuynoro cuHTtes3a. [IpuHIIMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MaTPUYHOTO
cuHTe3a. Peammszamms HacneAcTBeHHOW wuHpopmanuu. ['eHeTHYecKud KOJ, €ro CBOWCTBA.
Tpanckpunuuss — matpuunblii cuHTe3 PHK. IIpuHIMOB TpaHCKPUIIKK: KOMILUIEMEHTAPHOCTD,
aHTUNAapaIeIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ sranel. Yuactue tpancnoptHeix PHK B OGmocunrese Oenka. YcioBus
6uocunresa 6enka. Koguposanue amunokuciot. Ponb pubocom B GnocunTe3e Oemka.



Cosepemennvie npeocmasienuss 0 cmpoeHuu 2enog. OpraHu3anus TeHOMa y MPOKapuoT U
9YKapHOT. Perymsinus akTHBHOCTH T€HOB y MpokapHoT. ['unotesa onepona (P. XKakoo, XK. Mano).
MonekynapHvle mexanuzmvl 3Kcnpeccuu 2eHos y aykapuom. Ponv xpomamuna e pecynayuu
pabomuwl 2enos. Perynsuus 0OMEHHBIX MPpoLieccoB B KiieTke. KiieTounslit romeoctas.

Bupycsl — HekieTouHble (pOpPMBI KU3HU U OOMUTaTHBIC mMapa3uTbl. CTpOEHHE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBHPYCOB, Oaktepuodaron. JKusnennwviti yuxi JIHK-codepocawux
supycos, PHK-coodepoicawux supycos, bakmepuoghazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHsie 3a60neBanus uenoBeka, )xuBoTHbIX, pactenuii. CIIN, COVID-19, counanbubie
Y METUIIMHCKHUE TPOOIEMBI.

Buoungpopmamura: unmeepayus u anaiuz borvwux maccusos («bigdatar) cmpyxmyproix
ouonocuyeckux oanuvix. Hanomexnonozcuu 6 ouonocuu u meouyure. Ilpoepammupyemoie @yHxyuu
benxos. Cnocobvt 00cmasKu 1eKkapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUI.

Tabmumer u  cxembl: «buocuHte3 Oenkay, «['eHeTnyeckuit Kom», «Bupycs,
«baxTepuodaru».

IIpakTnueckas padora «Co3gaHue MOJEIU BUPYCay.

Pecuonanvnutit Komnonenm

BupycHrbie 3a0oneBaHus 4enoBeka, xuBoTHbIX, pactenuid. CIIN/, COVID-19, couunanbabie
U MeaulMHCKHE TpoOsieMbl B CTaBpOMOILCKOM Kpae. J[ocTikeHus: y4eHbIX W MpernojaBaTeneit
[IM®U B 0bsacTu CUHTE3a HOBBIX JIEKAPCTB U CIIOCOOOB JOCTABKH JIEKAPCTB.

Tema 8. ’/Ku3HeHHBIN HUKJI KJIETKHU

Knerounsnii numki, ero mepuonasl u perynsuusa. HMutepdaza u murto3. OcobeHHOCTH
mpolLeccoB, mpotekatonmx B unrepdase. [loaroroska kietku k geneHuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKUI), CUHTETUYECKHI W TOCTCUHTETUYECKUH (IPEMUTOTUYECKUN) MEepHObI
uHTEpPa3bl.

Martpuunelii  cunte3  JIHK —  permmkanumsa.  Ilpunnuner  perumkanun  JJHK:
KOMIUIEMEHTApHOCTh,  TMOJIYKOHCEPBATUBHBIM  CHHTE3, aHTHNApaUIENbHOCTh.  MeXaHu3m
perumukammu JIHK. Xpomocomsl. CTpoenne xpomocoM. TeroMmepsl U Teromepasa. XpOMOCOMHBIN
HabOp KJIETKW — KapuoTHIl. JMIUIOMAHBIA M TalUIOMAHBIA HaOOphl XpoMocoM. ['omonoruuHele
XxpoMmocoMsl. [1os10BbIE XpPOMOCOMBI.

Henenne xnetkn — Muto3. CTaauu MUTO3a M NPOMCXOMAIIME B HMX NIPOLECCHl. THIIbI
muto3a. Kaproknnes u nutokunes. buonorndyeckoe 3HaueHNE MUTO3A.

Perynsmus MuTornuyeckoro unukia kieTku. IIporpammupyemasi kiierouHas ruoOenp —
aronTo3.

Knerounoe sipo, XpoMOCOMBI, (YyHKIIMOHANbHAs TE€HOMUKA. Mexanuzmul nponugepayuu,
ougpepenyuposxu, cmapenus u euberu kiemox. «L{ugpposas xnemka» — obuoungpopmamuyeckue
MoOenu YYHKYUOHUPOBAHUSL KILeMKU.

JdemMoHcTpanuu

Tabmuiel U cxembl: «OKW3HEHHBIM MHMKIT KIETKW», «MHTO3», «CTpOCHHE XPOMOCOMY,
«Penmukanms [JHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKporpenaparbl: «MuUT03 B KIETKaxX KOpellKa
TyKay.

JlabopaTopnasi padora «/3ydeHne XxpoMOoCcOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTopHnasi paGora «HabmioneHue mMuTO3a B KJI€TKaX KOHYMKa KOpellka Jyka (Ha
TOTOBBIX MUKpPOIIpErapaTax ).

Pezuonanvnuiiit Komnonenm

[Tpobnemsl reHeTnyeckoit 6e3onacHocT Ha CTaBpOIIOIIbE.

Tema 9. Ctpoenue u GyHKIUM OPraHU3MOB



buonornueckoe  pasHooOpasue  opraHu3mMoB.  OTHOKJIETOYHBIE,  KOJOHUAJbHBIEC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHUS U KU3HEICATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJHOKJIETOYHbIE I'PUObI, OJHOKJIETOUYHbIE BOAOPOCIH, Apyrue NpoTucTsl. KonoHuanbHble
OpraHU3MBl.

B3anMocBsA3b 4yacTeld MHOTOKJIETOYHOrO OpraHu3ma. TkaHM, opraHbl U CHCTEMBI OPI'aHOB.
OpranusMm kak exuHoe nenoe. ['omeocras.

Txanu pacrenuid. Tumbel pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHas, IOKPOBHAs,
MPOBOJIAIIASA, OCHOBHAsA, MexaHHueckas. OCOOCHHOCTH CTPOEHUS, (PYHKUUH M pacloIOKEHUS]
TKaHEH B OpraHax pacTEHUMU.

TkaHu KMBOTHBIX U YEJIOBEKA. THUIBI )KUBOTHBIX TKAHEW: dIIUTEIINAIbHAs, COCAMHUTEIIbHAS,
MbllleyHast, HepBHas. OCOOEHHOCTU CTpOoeHMsl, PYHKUUI M pacroyioKeHHsl TKaHeW B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHepaTUBHbIE OpraHbl pacTeHui. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4esoBeKa. DyHKIUN OPraHOB U CUCTEM OpPIaHOB.

Onopa Tena opranuzmoB. Kapkac pactenuil. CkeneTsl OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>XHbII 1 BHYTpeHHUH cKeneT. CTpOCHHUE U TUIIBI COEIUHEHUS KOCTEH.

JIBWokeHHEe  OpraHm3MoB. J[BWDKEHHWE OJHOKIIETOYHBIX OPTraHW3MOB: aMEOOUIHOE,
KI'YTUKOBO€, PECHUYHOE. JIBMKEHME MHOTOKIETOYHBIX PACTEHMWI: TpPONM3MBI W HACTHUU.
JIBMKeHHE MHOTOKJIETOUHBIX JKMBOTHBIX M 4eJIOBeKa: MbllleyHas cucrema. Pediexc. CkeneTHble
MBILIIBI U UX padoTa.

[Intanue opranusmos. lloriomeHne BOABI, YIIIEKUCIIOrO ra3a U MHHEPAIBHBIX BEIECTB
pacteHusMu. [IutaHue JKMBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPUKIETOYHOE IHILEBAPEHUE.
[InTaHue MO3BOHOYHBIX XUBOTHBIX. OTHENBl NUILEBAPUTEIBLHOrO TpakTa. lIuimeBaputenbHble
xkeie3bl. [InmeBapurenpHas cucTeMa 4ell0BEKa.

Jpixanue opranu3MoB. Jlprxanue pactenuii. Jpixanue kuBoTHBIX. Juddy3us razos uepes
MOBEpPXHOCTh KieTkU. KokHoe apixanue. JlprxaTtenbHas moBepxHOCTh. KaOepHoe M JEroyHoe
IbpIxaHue. JIpIXaHWe NO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOLUOHHOE YCIOKHEHUE
CTPOEHHs JETKUX ITO3BOHOYHBIX JKMBOTHBIX. JlbIXaTelbHass CHUCTEMa 4elloBeKa. MexaHusm
BEHTWISILIMM JIETKUX y NITUL M MIIEKONUTAIOMUX. Perynsauus asixanus. [[pixatenbHble 00bEMBI.

Tpancnopr BemeCTB y OPraHu3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHHW. TpaHcropt
BELIECTB y JKUBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHOCHas cuctemMa mo3BOHOYHBIX
KHUBOTHBIX W uenoBeka. Cepale, KpOBEHOCHBbIE cocyAbl M KpoBb. Kpyrum kpoBooOpaieHus.
OBOJIOIMOHHBIE YCIOKHEHUS CTPOEHHS KPOBEHOCHOH CHCTEMBbl IIO3BOHOYHBIX >KHBOTHBIX.
Pabota cepania u e€ peryssiusi.

Beinenenne y opranusMoB. BeineneHue y pacTeHud. BelneneHue 'y  JKMBOTHBIX.
CoxparutenbHble Bakyosd. Opransl BeaeeHus. OUiabTpalys, CeKpenus 1 00paTHOE BCachbIBaHHUE
KaK MEXaHU3Mbl paboThl OpraHoB BblIeNeHUsS. CBSA3b IMOJIOCTH Tela C KPOBEHOCHON H
BBIJICJINTEIIBHONM CUCTEMaMHU. BplfelleHne y IO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Ilouxwm.
Crpoenue u GpyHKIImoHUpoBaHue HeppoHa. OOpa3oBaHHE MOYH Y YETOBEKA.

3ammra y opraHu3MoB. 3alliuTa y OJHOKIETOUHBIX opraHu3MoB. Criopbl OaKTepHii U LIUCTHI
MPOCTENIINX. 3anuTa y MHOTIOKJIETOYHbIX pacteHuil. Kyrumkyma. CpencrBa MacCMBHOM W
XUMHYECKOM 3aiuThl. DUTOHIUIBI.

3amura y MHOTOKJIETOUHBIX JKUBOTHBIX. [IOKpOBBI M MX MPOM3BOJHBIE. 3alIUTa OpraHu3Ma
or Oone3Heil. VMmyHHas cucrema uenoBeka. KIeTouHbli M TyMOpaJbHBIH HMMYHHUTET.
Bpoxnénnsiii v npuoOpeTéHHbIi ciennduueckuit UMMYHUTET. Teopusi KIIOHAbHO-CEJIEKTUBHOTO
ummynurera (II. Dpnux, ®. M. bepner, C. Tonerasa). BocnanuTtenbHble OTBETHl OPraHU3MOB.
Poib BpoXIEHHOTO MMMYHHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JICBaHUH.



PasnpaxumocTs W perynsuus y OpraHusmoB. Pa3ipaxuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucsel. PaznpaxumMocTs M peryisinus y pacreHuil. PocToBble BeliecTBa U UX
3Ha4YEHHUE.

HepBHast cucrema u peduiekropHas perynsiuusi y >KUBOTHBIX. HepBHas cucrema u eé
OTJENbl. DBOJIOLUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CUCTEMBI Yy JKUBOTHBIX. OTnemsl
TOJIOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Peduiekc u pednexropnas ayra. besycnoBubie u
yCIIOBHBIE PEQIICKCHI.

['ymopanbHas perymsauuss M SHIOKPUHHAs CHUCTEMa JUBOTHBIX M 4yesoBeka. JKeinessl
SHJOKPUHHOM CHCTEMBI M HUX TOPMOHBI. JlelicTBME TOpPMOHOB. B3auMOCBA3b HEPBHOU U
SHAOKPUHHOM cucTeM. [ unoranamo-runodpusapHas cucreMa.

JdemoHcTpauuu

[Toptper: U. I1. ITaBmnos.

Tabmuupl u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOJIOPOCINY,
«bakrepun», «lIpocreiimmey», «OpraHbl LBETKOBBIX pacTeHUi», «CHCTEMBl OpraHOB
[MO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKoMbIx», «TKaHM pacTeHui»,
«KopueBsie cuctembl», «CtpoeHue ctebns», «CTpoeHUE IMCTOBOW IIACTUHKH», «TKaHu
XKUBOTHBIX», «Ckener uyenoBekay, «llumeBaputenbHas cucremay, «KpoBeHOCHas cucremay,
«/IpixaTtenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHas  CcUCTEMaAY,
«BbraenurenbHas cucremMa», «HIOKpUHHAs cucTeMayn, «CTpoeHHue MbIIby, «MMMyHUTET»,
«KumeunononoctHeie», «CxemMa nuTaHus pacTeHUi», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruipb», «CTpoeHue InaHapum», «BHyTpeHHee CTpoeHHe H0XkKAEBOrO
yepBs», «HepBHas cuctema poio», «HepBHas cucrema narymku», «HepBHas cuctema
npecMmbikaromuxcs», «HepBHas cucrema nruny», «HepBHas cucremMa MIIEKONUTAOLIUX),
«HepBHas cuctema yenoBekay, «Pedmexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpEnapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOTpenapaTbl TKaHeW, PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HAaCEKOMBIX, HUIJIOKOXKHX, YKUBBIE
9K3EMILIAPhl KOMHATHBIX PacTeHUM, repOapun pacTeHUN pa3HbIX OT/AEJIOB, BIIAXKHBIE MpernapaThl
AKHUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIMN OECIO3BOHOUHBIX )KMBOTHBIX, CKEJET YellOBeKa,
00opy0BaHUE AJIS1 AEMOHCTPALMK TOYBEHHOI'O U BO3/YIIHOTO MUTAHUS PACTEHUM, paclierIeHUs
Kpaxmajia U OeJIKOB MoJ| AelcTBUEM (PepMEHTOB, 00OpPYyIOBaHHUE JJIsl JEMOHCTPALIMU ONBITOB IO
U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKHMX, MEXaHU3Ma JbIXaTeJIbHBIX JABM)KEHUH, MOJENH
TOJIOBHOT'O MO3I'a Pa3JIMYHBIX KUBOTHBIX.

JlabopaTopnasi padora «/3ydeHne TKaHel pacTeHU».

JlabopaTopHas padora «/3yueHne TkaHel )KUBOTHBIX».

JlabopaTopHasi pabora «/3ydueHne opraHoB IBETKOBOI'O PACTEHUS».

Tema 10. PazMHOKeHHe 1 PAa3BUTHE OPTaHU3MOB

®opMbl pa3MHOXKEHHsI OPraHU3MOB: Oecronoe (BKJIIOYasi BEreTaTUBHOE) M M0JIoBoe. Buibl
0ecrooro pa3sMHOXKEHUS: TOYKOBaHUE, CIIOPYIIALHMS, (pparMeHTalus, KIOHUPOBaHNUE.

[TonoBoe pasmuoxkeHue. I[lonoBele kieTku, WM rametrsl. Meio3. Craagum Menosa.
IloBenenne xpomocoM B Meio3e. KpoccuHrosep. buonorumdeckuii cMmbIci Meio3a U IOJIOBOTO
npouecca. Melo3 1 ero MecTo B JKU3HEHHOM IMKJIE OPTaHU3MOB.

[Ipen3zaponpieBoe pazputue. ['ameToreHes y >kuBoTHbIX. [lonoBeie jxene3bl. OOpazoBaHue
U pa3BUTHE MOJOBBIX KJeToK. CriepMaroreHes u oorenes. CTpoeHHE MOJIOBBIX KIETOK.

Omo1oTBOpeHHE M SMOPHOHANIBHOE Pa3BUTHE KMBOTHBIX. CHOCOOBI OIJIOAOTBOPEHHMS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOJIOTUSl — HayKa O Pa3BUTUU
opraHu3MoB. Mopgozcene3 — o0Ha u3 enasuvix npoodiem smopuonocuu. Konyenyus mopghozenos u
mooenu mopgoeenesa. Craguu 3MOpHoreHe3a KMBOTHBIX (Ha MpuMepe JArymkH). JpobiaeHue.
Tunbel apoOnenus. [emepmunuposannoe u HedepmunuposanHoe opobaenue. Bnacmyna, munsi
onacmyn. OcoOEHHOCTH NpOOJEHUS MIICKONMUTAIONINX. 3apOBIIIEBhIE JIUCTKH (TacTPYJISIIHS).



3akjaZKka OpPraHoB M TKAaHEWM U3 3apoJbIIIEBBIX JIMCTKOB. B3auMHOe BiusiHUE YacTei
Pa3BUBAIONIETOCS 3apojbliia (SMOPHUOHANbHAS UHAYKLUS). 3aKiIaKka MjaHa CTPOSHHsI )KUBOTHOTO
KaK pe3ysibTaT HepapXUUeCKUX B3aWMOJAEUCTBUN reHoB. BnusiHue Ha sMOpHOHaIbHOE pa3BUTHE
pa3nuYHbIX (DaKTOPOB OKPYXKAIOIIEH Cpebl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHbIl mnepuon. Ilpsmoe u Hempsmoe
pasButHe. PasButue ¢ Mmeramopdo30M y O€CHO3BOHOYHBIX M TIO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHUE MPSMOIrO M HEMPSAMOIO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IMPUPOJIE.
Tunel pocra XUBOTHBIX. @akTOpbl pEryJALMU pPOCTAa JKUBOTHBIX M desoBeka. Craauu
MOCTAMOPHOHAIFHOTO PAa3BUTUSl Y JKMBOTHBIX M 4YenoBeka. Ilepumonpl OHTOreHe3a wyenoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHUYECKUE MTPOIECCHI.

Pasmuoxxenue u pazsutue pacteHuit. ['ametodut u ciopodur. Meito3 B )KM3HEHHOM ITUKIIE
pactenuii. OOpa3zoBaHue CIop B Iporecce Meio3a. ['amerorenes y pacteHuii. OmiogoTBOpEeHUE U
pa3BUTHE PACTUTEIIBHBIX OPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PAaCTEHUMN.
OO0pasoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJsIIUM OHTOIE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpamun

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

Tabmuupr 1 cxembl: «BereratuBHoe pa3MHOXeHHE», «Tunbl 0ecrosoro pa3MHOXKEHHUS,
«Pa3MHOXkEHHE XJIAMUIOMOHAAbD, «Pa3MHOKEHUE 3BIIIEHb», «PasMHOXKEHHE TUAPBDY, «Meno3»,
«XpoMocoMbl», «I'aMeTorenes», «CTpoeHue SIMUEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaAUN
oHTOreHe3a», «lIpssmoe u Hempsmoe paszButue», «Pa3zButhe Mailickoro xykay, «Pa3Burue
capaHumn», «PasBuTHE JATYIIKH», «J/IBOMHOE OIUIOJOTBOPEHHME Yy ILIBETKOBBIX PpAaCTECHUI»,
«CTpoeHHE CEeMsSIH OJHOJAOJbHBIX M JABYIOJBHBIX pacTeHMil», <« OKW3HEHHBIM LUK MOpPCKOU
KanycTbl», «OKU3HEHHBIH LUK MXa», <«KU3HEHHBIH LMK MarnoOpOTHUKA», «OKW3HEHHBIN LUK
COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaTsl SIMIIEKIETOK U CIIepMaTO30U/I0B,
Mozenb «L UK pa3BUTHSA JIATYIIKI.

JlabopaTtopnass paGora «l/3yueHHMEe CTPOEHHsS TIIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTuyeckasi padora «BbIssBICHHE TPHU3HAKOB CXOACTBA 3apOJBIIICH MO3BOHOYHBIX
AKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUS U pa3BUTHS TeHETUKU Kak Hayku. Paboter I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oreuecTBeHHbIX YUEHBIX B pa3BuTuu renetuku. Padorel H. K. Konbrosa, H. 1.
BasunoBa, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A. ®@ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHMYECKUE MOHATUS U CHUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI, aJUICJIbHBIE
IeHbl, aJbTEPHATUBHBIE NPU3HAKH, JIOMWUHAHTHBII M PpELECCUBHBIM IpPHU3HAK, TI'OMO3MIOTA,
reTepo3nuroTa, 4ucras JHMHUSA, TUOpUIbI, TeHOTUN, (GeHoTur. OCHOBHBIE METOJAbI TE€HETHUKH:
TUOPUIOTIOTHUECKUH, TUTOIOTUYECKHH, MOJIEKYIISIPHO-T€HETHYECKUH.

JdemMoHcTpauuu

[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basuiios, A. H.
benosepckuii, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabnuue! u cxembl: «MeTOAbI TeHETUKM», «CXEeMbI CKPEILIUBAHU .

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYECKUX UCCICTOBAHUN.

Pezuonanvnutii Komnonenm

IlonroroBka  kagpoB B Beaymmx BVY3ax  CraBpomnosnbs.  Y4eHble-T€HETHKU
CraBpomnonbCKOro Kpas.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH



Mounorubpuanoe ckpemuBanue. [lepBrrit 3akon MeHaens: — 3aK0H eInHO00pa3us THOPUIOB
nepBoro nokosneHus. llpasuno nomuHupoBanus. Bropoi 3akoH MeHnzaens — 3aK0H pacIleIIeHus
npu3HakoB. LluTonoruueckre 0CHOBBI MOHOTHOPUIHOTO CKpelIBaHus. [ unmore3a YiuCcTOThl raMer.

AHanusupyrouee ckpemnBanue. [I[pomexxyTounslii XapakTep HacienoBanus. Pacmennenue
IIPU3HAKOB IIPY HENOJHOM JOMHUHHUPOBAHUU.

JurnbpunHoe ckpeumuBanue. Tpetuil 3akoH MeHzaenss — 3aKOH  HE3aBHCHMOIO
HacJIeIOBaHUs MpU3HaKoB. [{uTomornyecke OCHOBBI AUTUOPUTHOTO CKPEIIMBAHMUS.

CueruieHHOe HacnenoBaHue Mpu3HakoB. Pabotel T. Moprana. CrernjieHHOe HacleI0BaHHUE
I€HOB, HAPYIICHUE CLETUICHUS MEXAY TeHaMU. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enernka mnona. XpoMOCOMHBIH MEXaHU3M ONpEIENICHUs Moia. AyTOCOMBI U IOJOBbIE
XpOMOCOMBI. ['OMOraMeTHblii M rereporaMeTHblil 1oji. ['eHeTudeckass CTPyKTypa ITOJIOBBIX
xpoMmocoM. HaciienoBanue npu3HaKoB, CLETIEHHBIX C ITOJOM.

l'enoTun kak wnenoctHas cucrema. [lneoTponuss — MHOXKECTBEHHOE JACHCTBUE TEHA.
MHOK€ECTBEHHbI ajuienu3M. B3auMoAeicTBHE HEaUIENbHBIX T'€HOB. KOMILIEMEHTApHOCTb.
Onucras. [lonmumepusi.

['eHeTnyeckuii KOHTPOJIb pa3BUTHS PACTEHUI, JKUBOTHBIX M YEJIOBEKa, a TakKxKe
(U3HOIOTHYECKUX MPOIIECCOB, MOBEACHNUS U KOTHUTUBHBIX (PYHKIMHA. ['eHeTHUeCKre MEXaHU3MbI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO35SUH — MHUKPOOHMOM).
I'enernueckue acmeKkThl KOHTPOJS M M3MEHEHHs HACJIEICTBEHHOM MH(OpMalMU B IOKOJIEHUSIX
KJIETOK U OpPTraHu3MOB.

JdeMoHcTpamun

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

Tabmuupr u cxemsl: «llepBbiif U BTOpO# 3akoHbl Mennensa», «Tperuil 3akoH MeHnnens»,
«AHanu3zupymolee ckpeupanuey, «Henonnoe nomuHupoBaHuey», «CLEIIEHHOE HacleI0BaHUE
MPU3HAKOB y Apo3oduib», «['eHetuka nona», «Kapuorumn uenosekay, «Kapuotun apo3oduis»,
«Kapuorun nruns», « MHOKECTBEHHBIN aJIenn3M», «B3anMoaencTBre reHoBY.

O6opynoBaHue: MoJeIb JUIsl JEMOHCTpAllMM 3aKOHOB €IMHOO0Opa3usi TMOpUIOB IEPBOTO
IIOKOJICHUSI W PACIIEIUIEHHUs IPU3HAKOB, MOJENb 1 JEMOHCTpAallMM 3aKOHa HE3aBUCHUMOTO
HacJIEIOBaHMs IPU3HAKOB, MOJENb IS JEMOHCTPALMM CLETUIEHHOIO HACJIEIOBAaHUS MPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKporipenapar: «/po3zodunar.

IIpakTuyeckass padora «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKpEIIMBAHUS Y
IPpO30(UITBD».

IIpakTnueckass padora «lI3yueHne pe3ynbTaToOB JIUTHOPUIHOTO CKpELIUBaHUSA Y
TPO30(UITBI».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna M cpeabl npu ¢GopmupoBaHuu (enoruna. M3MeHUHMBOCTH
npu3HakoB. KadecTBEHHbIE M KOJMYECTBEHHbIE  MPU3HAKU. Buasl  M3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanonHas U3MEHUMBOCTh. Ponb cpensl B pOpMUPOBAHUM MOAM(PHUKAIMOHHON
n3MeHunBoCcTH. Hopma peakuuu npusHaka. BapuarnmonsHslid psigq W BapualiMoHHas kpuBas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYHBOCTH.

l'enoTunuueckas wW3MEHUYMBOCTh. (CBOWCTBA TEHOTUIIMYECKOM W3MEHYUBOCTH. Bujbl
FeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTHBHasE M3MEHYMBOCTh. Mel03 M IOJIOBOW INPOLECC — OCHOBAa KOMOMHATHBHOM
M3MEHYMUBOCTU. POJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3/JaHUU T€HETHYECKOTO Pa3HOOOpas3us B
MpezAesax OJHOro BUA.

MytanmonHass HW3MEHYMBOCTb. BuAbl MyTalnMii: T'€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHIYIUPOBAHHBIE MYyTalUU. SAepHbIE W LUTOIJIA3MATUYECKHE MYTAllUH.
CoMaruueckre W TOJIOBbIe MyTauuu. [IpudynHBI BO3ZHMKHOBEHHS MyTaui. MyTtareHsl U HX
BIIMSIHME HAa OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpOLEecca. 3aKOH TOMOJIOTHYECKUX



psanoB B HacienctBeHHod wusMmeHunBoctu (H.W. BaBunoB). BHesnepHas W3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemurxa u 9NUSEHOMUKA, PONb INUSEHEMUYECKUX (GaKmopos 6 HaAC1e008aHuu U
UBMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuplt u  cxembl: «Buasl u3MeHUHMBOCTHY, «MoaudukaluoHHas H3MEHYHBOCTHY,
«KoMOuHaTiBHAs M3MEHYUBOCTHY, «Meio3», «OmnonoTBopeHue», «I' enernueckue 3aboneBaHus
yenoBekay, « Buasl myranuin.

O6opynoBanue: KHUBbIE W TepOapHbIE SK3EMIUIAPhl KOMHATHBIX PACTEHUH, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3JIMYHBIMU BUJAMU U3MEHYHBOCTH.

JlabopaTtopnasi  paGora «lMccimemoBaHne — 3aKOHOMEPHOCTEH  MOIU(PUKAIMOHHOMN
W3MEHYHUBOCTH. [locTpoeHME BapHaIllMOHHOIO psAJia U BApUALMOHHOW KPUBOM».

IIpakTnyeckas padora «Myrtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eneTuka 4es0BeKka

Kapuotun denoBeka. MexayHapoJlHas mporpamMma MCCIEIOBaHUS T'€HOMA YeJIOBEKa.
MeToapl M3y4YeHUsS T€HETUKHM YeNIOBeKAa: NeHEalOrHuecKuid, OJM3HENOBBIH, IMTOT€HETUUYECKHI,
MONYJIAIIMOHHO-CTATUCTUYECKUN, MOJICKYJIApHO-TeHeTHUeckuii. CoBpeMEHHOE OmpeneieHue
TE€HOTHIIA: IMOJHON€HOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM 4uciie ¢ nomolbio [T1P-
ananusa. HacrnenctBeHHsle 3a00seBaHus yenoBeka. ['eHHbIE U XpOMOCOMHBIE OO0JIE3HH YEJIOBEKA.
bone3nn ¢ HaciaeACTBEHHON NPEApacloNOKEHHOCThIO. 3HAYEHUE MEIULMHCKON T'€HETHUKU B
MPEAOTBPAIIEHUA M JICYCHUH TEHETUYECKUX 3a00JIeBaHMI dYesoBeKa. MeIUKO-TeHEeTUYeCKOoe
KOHCYnbTHpOBaHKe. CTBONOBBIC KIETKU. [IOHSATHE «T€HETUUECKOro Tpy3a». ITUUECKUE ACTICKTHI
HCCIIEIOBaHHUM B 00JIACTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnyeckue (HakTOphl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH 4YelOBEKa K (pu3mueckoMy u
XMMHYECKOMY 3arpsA3HEHHUIO OKpyXKaroleh cpenbl. ['eHeTnueckas mpeapacroioKEHHOCTh
YeJI0BEKa K MaTOJOTUsIM.

JdemoHcTpanuu

Tabmumer 1 cxemsl: «Kapuotun denoBeka», «MeToAbpl W3YYEHHS] TEHETHKU YelIOBEKay,
«['enernueckue 3a00€BaHUS YETOBEKAY.

IpakTuyeckas padora «CocTaBieHUe U aHATU3 POJIOCTIOBHOM.

Pezuonanvnuiit Komnonenm

Menuko-reHeTUYEeCKUEe KOHCYIbTALlMU B Kpae: T/I€ HaXOIATCS U KaKUe BOIIPOCHI PEIIAIOT.

Tema 15. Cenekuusi oprann3mMon

JlomecTukanust U CeleKuus. 3apoXACHUE CENeKIUUu u aomecTukanuu. Ydyenue H. U.
Basuinoa o ILleHTpax mpoucxoXKAeHHs] 1 MHOT000pa3us KyabTypHBIX pacTeHuid. Ponb ceneximu B
CO3JJaHUU COPTOB PACTEHUU M MOPOJ )KUBOTHBIX. COPT, MOPOJIa, IITAMM. 3aKOH TOMOJIOTUYECKHUX
panoB B HacieAcTBeHHOM uaMmeHunBoctu H. M. BaBwmiioBa, ero 3HadyeHue sl CENEKIIMOHHOMN
paboTHI.

Mertoabl ceneKuoHHOW paboThl. MIcKycCTBEHHBIM O0TOOP: MacCOBBI M MHIMBHYaTbHBIH.
Oranbl KOMOWMHAIIMOHHOM cenekuuu. McmpiTaHue mpou3BoAuTeNedl mo moToMcTBy. OTOOp MO
TEHOTHITY C ITOMOIIBIO OIIEHKH ()EHOTHUIA MTOTOMCTBA M OTOOP MO TEHOTHUITY C TTOMOIIBIO aHAIK3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak MeETOJ CeJIeKIMOHHONW paboThl. PamuanuoHHBI U
XUMHYECKH MyTareHe3 KaK WCTOYHHUK MYyTallMii y KyJbTypHBIX (OpPM OpraHU3MOB.
Hcnonps3oBanne TeHOMHOTO PEIAKTUPOBAHUS M METOI0B pekomMOnHaHTHRIX JIHK mms momydenns
HWCXOJHOTO MaTepHaa i CeJICKIIHUH.

[lonyyenne  monumiounoB. BHyrpuBHmoBas rubpuamsauusi.  Bim3kopoJcTBeHHOE
CKpelllMBaHue, WM WHOpuAMHT. HepoJacTBeHHOE CKpemmBaHue, Win ayropuauHr. ['erepos3uc u
ero npuuuHbl. Mcmonb3oBaHue rerepo3uca B cenekuud. OtnanéHHas ruOpUAM3aNMSL.



[Ipeononenne Oecraoausi MEXBHIOBBIX THOPHIOB. JIOCTHIKEHHS CEJNEKIMH pACTeHUH W
KUBOTHBIX. «3€1EHas pesooYUsL.

CoxpaHeHHE M HM3y4EHUE TEHETUYECKUX PECYpPCOB KYJIbTYPHBIX PAaCTCHMM M HX IJUKUX
poauuelt s cCo3JaHMs HOBBIX COPTOB U I'MOPHUIOB CEIbCKOXO3AWCTBEHHBIX KYIbTYp. HM3yuenue,
coxpanenue u ynpasieHue 2eHemuyecKUMU pecypcamul CerbCKOX03AUCMBEHHbIX U NPOMbBICIOBLIX
JHCUBOMHBIX 8 YENAX YIYUUIEHUS CYWEeCBYIOWUX U CO30aHUs HOBbIX NOPOO, NUHUL U KPOCCOS, 6
MOM YUCe C NPUMEHEHUEM COBPEMEHHBIX MEMO008 HAYUHBIX UCCIe008aHUL, Nepedosbix uoel u
NepCcnekmueHbIX MexHOI02UlL.

JdeMoHcTpanuu

IToptpersr: H. . Basunos, Y. B. Muuypun, I'. JI. Kapneuenko, I1. II. JIykesauenxko, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabmuupl u cxemsl: «LleHTpbI IPOMCXOKACHUS U MHOI000pa3usl KyJbTYpPHBIX PacTEHUII»,
«3aKOH TI'OMOJIOTMUECKHUX pSAIOB B HACJIEACTBEHHONM HW3MEHUMBOCTH», «METOIbl CENeKuun»,
«Otnanénnas rudpuan3anusy, «MyTareHe3».

JlabopaTopnas pabora «/3ydyeHue copTOB KyJBTYPHBIX PAaCTECHMM M IOPOJ AOMALIHMX
KUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHne METO0B CEJIEKIIUN PACTEHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHU».

IKceKkypeust «OCHOBHBIE METOJbl M JIOCTHIKEHHUS CENEKIIMM PACTEHUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHLUIO, IUIEMEHHYIO0 (epMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEMJIMYHOE
XO03SICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Pezuonanvnuliit Komnonenm

Pa3Butne cenexnuu Ha CTaBpOIoJIbE.

Kpynneiimue oneitHbie cTaHnuu CTaBpOIIOJIBCKOIO Kpasi.

BelpamuBanue 10MallHUX )KUBOTHBIX U KYJIbTYPHBIX PACTCHHUM B Halllell MECTHOCTH.

Tema 16. BuoTrexHo/i0rusi U CHHTeTH4YecKasi 0MOJIOTHSA

OOBbeKThl, HCHOJB3yeMble B OHOTEXHOJOTUH, — KJIETOYHbIE MU TKAHEBBIE KYJbTYpHI,
MHUKPOOPIaHU3MBbl, MX XapaKTepuCTHKa. TpagulMoHHas OWOTEXHOJIOTUs: XJjeboredeHue,
MOJTyYeHHE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOAenue. Mukpobunonornyeckuii cuHre3. OObeKThI
MHUKpPOOHOJIOrHYecKuX TexHoorui. [Ipon3BoacTBo Oenka, aMUHOKMCIOT U BUTAMUHOB.

CozaHue  TEXHOJNOTMH M HMHCTPYMEHTOB  II€JICHANIPABIIEHHOTO  W3MEHEHUS WU
KOHCTPYMPOBAHUSI TEHOMOB C LIEJBIO MOIYYEHHUs OPTaHU3MOB M MX KOMIIOHEHTOB, COAEPKAIUX
HE BCTpeyaroIuecs B pUpoie OMOCUHTETUYECKHUE MTYTH.

Kierounas wmHkeHepuss. MeTonbl KyiabTypbl KJIETOK M TKAaHEW PACTEHUNM M JKUBOTHBIX.
Kpuobanku. ComaTtnueckass ruOpuausanuss U comaThuyeckuil smOpuoreHe3. lcmonb3oBaHue
raliIoOnIoB B CEJEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX aumumen. Hcnonvzoeanue
MOHOKIOHANbHLIX U NOJIUKIIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJIOTBOPEHHUE.
PexoHCTpyKIMS SMIIEKIETOK U KIOHUPOBAHUE )KUBOTHBIX. METO/ TPaHCIJIAaHTAUU SAEP KIETOK.
Texunonocuu  0300posnenus,  KYIbMUBUPOBAHUSL U  MUKPOKIOHAILHO20 — PA3ZMHONMCEHUS
CeNbCKOXO03AUCMBEHHBIX KYAbIMYP.

XpoMOCOMHas M TeHHasl MHXkeHepus. VICKyCCTBEHHBIM CHHTE3 IéHa U KOHCTPYMpPOBaHHUE
pekomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHRKEHUS W TEPCIEKTHBBI
XpPOMOCOMHOW ¥ TE€HHOM MH)XEHEpHUU. OKOJIOTMYECKHE M JTHYECKHE TMpoOJIeMbl TE€HHOU
UHXECHEPUH.

Menununckue 6uorexHonoruu. [locrrenomuas nudposas menuiuna. [TIP-guarnoctuka.
MeTabonoMHBIN aHaJIU3, TEHOUEHTPUYECKUI aHaIN3 MPOTeoMa YeloBeKa sl OLIEHKU COCTOSHUS
ero 3710poBbs. Mcnonp30BaHne CTBOJNOBBIX KJIETOK. TapreTHast Tepanus paka. 3 D-OnonHxenepus
Ui pa3paboTKu (PyHIaMEHTAJIbHBIX OCHOB MEIUIIMHCKHX TEXHOJOTHM, CO3MaHUs KOMIUIEKCHBIX
TKaHEH couyeTaHHEeM TEXHOJOTHH TPEXMEpHOro OMONPHHTUHTA U CKapOIAMHTA JUIS pEIICHHUS
3a/1a4 IEPCOHATU3UPOBAHHON MEIULIHBI.



Co3naHue BEKTOPHBIX BaKIMH C IEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3allUTHI OT
Bo30yauteneit OPBU, ycTaHoBieHHE MOJNEKYISIPHBIX MEXaHM3MOB (¢yHKuuoHupoBanusi PHK-
COJIep>KalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JI€BaHUS YETIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabmuupr u  cxeMmbl: «lcnonp3oBaHME  MHKpPOOPraHM3MOB B IPOMBIIUIEHHOM
MPOU3BOJICTBEY, «KileTouHas nHxkeHepus», «I 'eHHass HHXEHEPUsI».

JlabopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTHI.

IpakTuyeckas padora «llomyyeHrne MOJTOYHOKUCIBIX TTPOTYKTOBY.

Pezuonanvnuliit Komnonenm

IKcKypenst «bruorexHoaorus — BaKHEWIas IPOU3BOJUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHE IBOJTIONUOHHBIX MPeEACTABJEHUA B 0M0JI0THHI

OpomonnonHas Teopus Y. apsuna. Ilpeanocsuiky BO3HUKHOBEHUsI JapBUHU3MA. JKH3Hb U
HayyHas JearenbHocTh Y. JlapBuHa.

JBuwxymue cuiabl dBosouuu BuaoB 1o Y. JlapBuHy (BbICOKass MHTEHCHBHOCTH
pPa3MHOXEHHsI OpPraHW3MOB, HACJIEICTBEHHAss W3MEHYMBOCTh, OOpb0a 3a CyYIIECTBOBAaHUE,
€CTECTBEHHbII U UCKYCCTBEHHBII 0TOOD).

Odopmienne cunternueckoil Teopun 3Boonun (CTD). HelitpanbHas Teopust 3BONIOLMH.
CoBpeMeHHasE BONIONMOHHAS OWONIOTHS. 3HAYCHHE DBOJIONMOHHON TeopuHu B (HOpMHUpPOBaHUH
€CTECTBEHHO-HAYYHON KapTHHbI MUPA.

JdeMoHcTpamun

[Toptpersr: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzgeitn, J. K. benses.

Tabmumpr 1 cxembl: «Cucrema sxuBoi npupozs! (mo K. Jlunuero)y», «JlecTHuma XuBbIX
cymectB (o Jlamapky)», «MexanuzM (GopMupoBaHMsI IPUCTIOCOOICHUH Y pacCTeHU U )KMBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapupyra mytemectsus Y. lapBuna», «Haxonku Y. lapBunay,
«DopMbl 00pbOBI 3a cymiecTBoBaHuEY, «Ilopossl romybeit», «MHorooOpasue KyIbTypHbIX (opM
KarmycTsl», «[lopoabl nomamHUX KUBOTHBIX», «(Cxema o0pa3oBaHMs HOBBIX BHI0B (o Y.
HapBuny)», «CxeMa COOTHOLICHMs MABMXKYIIMX CHJ 3BOJIOLUN», «OCHOBHBIE MOJOKEHHS
CUHTETHUYECKOM TEOPHUU IBOJIIOLIANY.

Tema 2. Mukpo3Bosonus u eé pe3yabTaThl

[Tonmynsimust kak djeMeHTapHas eauHula HBoitolud. COBpEMEHHbIE METObl OLIEHKHU
TeHETUYECKOro pasHOOOpa3Hs U CTPYKTYphl MOMyIsIIMiA. MI3MeHeHne reHogoHIa MOMy Sl KaKk
2JIEMEHTApHOE HBOJIIOLIMOHHOE SIBJIEHUE. 3aKOH TeHeTumdeckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (QaKTOpbl (ABWXKYIIME CHUJIBI) SBOMIONUH. MyTalMOHHBINA MpoLecc.
KomOunaTuBHas n3aMeHYUBOCTh. Jlpeiid reHoB — ciiyyaiiHble HeHANpaBJIeHHbIE H3MEHEHHS YacTOT
ajuteneit B momynsanusax. Dddext ocHoBarens. Ipgexm Oymuinounozo copaviwka. CrudceHue
2EHeMUYecKo20 pasHoobpasus: npudunvl u cieocmesus. llpossnenue 3¢pgpexkma Opetiha 2ernos 6
oonbuwiux u manvlx nonyaayuax. Murpanuu. M3onsuus nmomynauMii:  reorpaduueckas
(mpocTpaHCTBeHHas1), OHoioruyeckas (pernpoayKTUBHAS).

EcrecTBeHHbIl 0TOOp — HampaBisromui QGakTop 3BoMOLUH. DPOPMBI €CTECTBEHHOTO
oTtOopa: IBWXKYLIUHN, CTaOWIM3UPYIOUIUI, paspbiBatomuil (nu3pyntuBHbIN). IlojgoBoit oTOOp.
Bo3HMKHOBEHHE U 3BOJIOLUS COLIMATIBLHOTO MTOBEACHUS JKUBOTHBIX.

[TpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3yJlbTaT MHUKPOAIBOJIONMH. BO3HMKHOBEHHE
npucrnocobaeHuit y opranuzmMoB. Apomopdo3sbl 1 uanoanantauuu. [Ipumeps! npucnocoOiaeHuit y



OpranusMoB:  Mop¢osornyeckue, (UIUOJOTHUECKUE, OHMOXMMHUYECKHE, IOBEJCHUYECKHE.
OTHOCHUTENBHOCTD MPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero kputrepunm u cTpykrypa. BupooOpazoBaHue Kak pe3yiabTaT MHUKPOIBOJIIOLUU.
WM3onsmuss — ximodeBoil  ¢daktop BujpooOpazoBanus. Ilyth u cmocoObl BHIOOOpa3oBaHMS:
ajionaTpuueckoe  (reorpauueckoe), CHUMIATPUYECKOe  (IKOJOTHYECKOE), «MTHOBEHHOE)
(monuruionan3anus, rudpuau3anys). JauTeabHOCTh YBOTIOIMOHHBIX MTPOIECCOB.

Mexanuszmbl (HopMUPOBaHHS OMOJIOTUYECKOTO Pa3HOO00pa3usl.

Ponp sBomononHoit Ouosiornd B pa3pabOoTKe HAy4YHBIX METOAOB COXpaHEHHS
Oropa3zHooOpazusi. MUKPOIBOIIONKS W KOIBOJIONHS TApa3sUTOB M WX XO035ieB. MeXaHU3MBbI
(hopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu

[Toptpetsr: C. C. YerBepukon, 3. Maiip.

Tabmuup! u cxemsl: «MyTallmoHHasT U3MEHYUBOCTHY, «llomymsiiMOHHAas CTPYKTypa BUAA»,
«CxemMa mposBaeHMs 3akoHa Xapau—BaiinOepra», «/IBmxyiue CcHUIbl  IBOJIIOLUNY,
«DKOJIOTUYECKasT M30JIALUA TOMYNSAIUA CceBaHCKOM Qopenn», «['eorpaduueckas H30IAIUSA
JUCTBEHHUIIBI CUOMPCKON M JTUCTBEHHHIIBI JaypcKoit», «llomymsiiroHHbIe BOJTHBI YUCICHHOCTH
XMIIHUKOB M JKepTB», «Cxema JeHcTBUS €CTeCTBEHHOro ot0opay, «DopMbl OopbrObI 3a
CYILIECTBOBAHUEY, «MHnycTpranbHbINA MEJIAHU3MY, «Kusbie HCKOIIaeMBIE»,
«[lokpoBUTENbCTBEHHAs OKpacka >KUBOTHBIX», «lIpenynpexnaromas oOKpacka >KMUBOTHBIX»,
«Dusnonoruueckue agantauuny, «lIpucnocobieHHOCTh OpraHU3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepun Buga», «Bugbl-nBoitHukn», «CTpykTypa Buaa B npupoae», «CrnocoOsbl
BunooOpasoBanusi»,  «l'eorpapuueckoe  BHOoOOpa3zoBaHWE  TPEX  BHIOB  JIAHJIBIIICH»,
«DKOJIOTUYECKOE BUJ000pa3oBaHue BHUAOB CHHML, «[lomumuionasl pactenumit», «KamyctHo-
peneyHblid THOPUIY.

Ob6opynoBanue: repdapuu pacTeHUH, KOJIEKIIUA HACEKOMBIX, dydesja IMTHIl U 3Beped C
IpUMepaMu pa3IMuYHbIX MPUCHOCOOJIEHUM, Yydyena NTHUIl M 3Bepell pa3HbIX BUIOB, repOapuu
pacTeHui OIM3KUX BHUJIOB, 00PA30BABIIMXCS PA3JIMYHBIMU CITIOCOOAMU.

Pezuonanvnuiit Komnonenm

JlaGopaTtopnas paGora «BblsiBiIeHHE W3MEHYMBOCTH Yy ocoOeil onHoro Buaa» (Ha
IIpUMEpPax MECTHBIX BUJOB).

JlabopaTtopnass pabora «lIpucnocoOseHnsi OpraHM3MOB HM WX OTHOCHUTEJIbHAs
11eJ1ec000pa3HOCTh» (Ha MPUMEPaxX MECTHBIX BUJIOB)..

JlaGopaTtopnas pabGora «CpaBHeHME BHJIOB IO MOpP(]OIOTHYECKOMY KpUTEpUIO» (Ha
MpUMepax MECTHBIX BUIOB)..

Tema 3. Makpo3sBosonusi 4 eé pe3y/ibTaThl

Metoapl u3ydeHuss MaKpoIBOIIOLMH. [laeoHTOIOrnYecKne METOABI N3YUEHHSI 3BOJIOLUY.
Ilepexoanbie popMbl U GUITOTEHETUYECKHUE PSI/IbI OPTaHU3MOB.

buoreorpaduueckue wmetonsl wuzyueHus osBomonuu. CpaBHeHue Quopbl U ¢ayHbI
MaTepuKOB U OCTPOBOB. broreorpaduueckne obmactu 3eMau. BUasl-oHIEMHUKH U PETUKTHI.

OMOPHOJIOTHYECKHE U CPABHUTEIHHO-MOP(OIOrHYECKHE METOAbl H3YyYeHHS HBOJIOLHH.
I'eneTnyeckne MeXaHWU3MbI 3BOJIOLMU OHTOTE€HE3a U TOSIBJICHUS HBOJIIOLIMOHHBIX HOBILIECTB.
['oMosiornyuHble U aHaAIOTUYHBIE OpraHbl. PynTumeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISIpHO-
reHeTU4YecKkue, OWOXMMHUYECKHE UM  MaTeMaTU4YeCKue  METOAbl  W3Y4YEHHs]  SBOJIOLUH.
I'omosnoruynsie reHsl. COBpeMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKHX I€PEBHEB.

XPpOMOCOMHBIE MYTAllMU U 3BOJIIOIHSI TEHOMOB.

OO6mwme 3akoHOMEpHOCTH (TIpaBuIia) dBotonun. [lpunyun cmenwvt pynxyuil. HeodGpatumocThb
ABOJIIOLIMU. AJlanTUBHAS paauanusa. HepaBHOMEPHOCTh TEMITOB HBOJIIOLIUH.

JdemMoHcTpanuu

IToptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromnep, O. I'ekkensb.



Tabmuiel u cxembl: «DUTOTEHETHUSCKUN PSf JIOMIATN», «APXEONTEPUKCTY, «3BEpO3yObIe
amepel», «Creronedansi», «PuHHOMUTH», «CeMEeHHBIE ManopoTHUKW», «buoreorpaduueckue
30HBI 3emim», «/peid konTHHEeHTOB», «PenukTh», «HadanmpHble cTaguu >MOpPHOHATBHOTO
Pa3BUTHA NIO3BOHOYHBIX KUBOTHBIX», «]'OMOJIOTMYHBIE U aHAJIOIMYHBIE OpraHbl», «PynumMeHTs»,
«ATaBU3MBDY, «XpOMOCOMHBIE HAOOpbI 4YeJlOBEKa M IIMMMaH3e», «[JaBHbIE HampaBieHUs
HBOIIOIUIY, «OO0IIMe 3aKOHOMEPHOCTH HBOJFOIIHN.

OOopynoBaHue: KOJJIEKIMM, IepOapuu, MYJISKH HMCKOINAEMbIX OCTATKOB OPIraHU3MOB,
MYJISDKH TOMOJIOTUYHBIX, AHAJOTMYHBIX, PYIUMEHTapHBIX OpPraHOB M AaTaBU3MOB, KOJUICKIIMH
HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHE JKM3HH HA 3emJe

Hayunble runores3bl NPOUCXOXKIEHHs JKM3HM Ha 3emiie. AOHOreHe3 M IaHCIEepMHUsl.
JloHay4HbIe TNpEACTaBIECHUS O 3apOXKICHMU XHU3HM (KpealuuoHH3M). I'mmore3a MOCTOSIHHOTO
camo3apoKJIeHUs )KU3HU U €€ onpoBepxkeHue onsitaMu @. Penu, JI. Cnanmnannanu, JI. [Tacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTUSI.

OcHoBHBIE 3Tanbl HeopraHuyeckol sBostonuu. [lnanerapHas (reojoruyeckasi) 3BONIOLHUS.
Xumuueckas 3Boonus. AOHOreHHbIN CUHTE3 OPraHMYeCKUX BELIECTB U3 HeopraHuyeckux. OmbIT
C. Munnepa u I'. FOpu. O6pazoBanue nonumepon u3 MmonomepoB. Koanepsarnas runoresa A. 1.
OnapuHa, runore3a nepBuyHoro OynpoHa J[k. XonaeiHa, renetuueckas rumnoresa I'. Mémnepa.
Pubo3umer (T. Yek) m rumoreza «vmupa PHK» V. I'mibGepra. ®opmupoBanne MeMOpaH u
BO3HUKHOBEHHE IIPOTOKJIETKH.

Hctopus 3emsmm u Mertonpl €€ wu3ydeHus. lVIckomaeMbple OpPraHMYECKUE OCTATKH.
l'eoxpononoruss u e€ wmeronsl. OTHOcUTENbHass M aOCONIIOTHAsE ~ T'€OXPOHOJIOTHS.
['eoxpoHosoruueckast mKasa: 30Hbl, 3pbl, IEPUOJIbL, FTIOXH.

HavanpHble aTanbl opraHndeckor 3Boitouuu. [losBieHne M 3BOMIOLMS NEPBBIX KIIETOK.
Opomonuss MeTtabonu3Mma. Bo3HukHOBeHue mnepBbIX 3kocucTeM. CoBpeMeHHble MHUKpPOOHBIE
OMOIUIEHKM Kak aHajJor mepBbIx Ha 3emie coobmiectB. Crtpomaronutsl. IIpokapuorsl u
3yKapUOTBHI.

[TpoucxoxxaeHue sykapuoT (cUMOMOreHe3). DBOJIOIUOHHOE IMPOUCXOKIACHUE BUPYCOB.
IIponcxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HUKHOBEHHME  OCHOBHBIX  T'pYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHbBIE 3Tambl 3BOJIOLMU BBICHIMX pacTeHud. OcHOBHBIE apoMOp(03bl pPACTEHUH.
Beixon pacrenuil Ha cymry. [losiBieHne criopoBBIX pacTEHUH U 3aBO€BaHUE MU Cylu. CeMeHHBbIe
pactenus. [IponcxoxkaeHne NBETKOBBIX PACTEHU.

OcHOBHBIE 3Tallbl 3BOJIIOLMHM KUBOTHOrO MHpa. OCHOBHbIE apoMOp(}O3bl >KUBOTHBIX.
Bennckas ¢ayna. KemMOpuiickuil B3pbIB — MOSIBJIEHHE COBPEMEHHBIX TUIOB. [lepBble XOpAoOBbIE
KHUBOTHBIE. JKU3Hb B Boze. DBOMIONMS MO3BOHOUYHBIX. IIponcxoxaenne ampuOuil U penTHIuil.
[IpoucxoxxaeHne MIEKONMUTAIOMMX M nOTHL. [IpuHIMn KimroueBoro apomopdosa. OcBoeHue
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButue xu3HM Ha 3emiie MO 3paM M MEPHOJIaM: apXei, MPOTEPO30H, Maneo30M, Me3030M,
KaifHO30M. OO1Iast XapakTepuCcTUKa KIIMMaTa U TeoJIoTHYecKux mporeccos. [losBienne u pacuser
XapaKTepHBIX OPraHM3MOB. YTJeoOpa3oBaHME: €ro YCJIOBUS M BIMSHHE Ha Ta30BBI COCTaB
aTMocQepBHl.

MaccoBble BBIMHpPaHUS — SKOJOTMYECKHE KPHU3HUCHI Mpouuioro. IIpuuumHbel U crieacTBus
MaccoBbIX BbIMUpaHUH. COBpeMEHHBI 3KOJOTMUYECKHI Kpusuc, ero ocobeHHoctu. [Ipobiema
COXpaHeHMs OMOopa3HooOpasus Ha 3emie.

CoBpemeHHas cuctemMa opraHuyeckoro mupa. llpuHuumnel kiaccupukanuu OpraHU3MOB.
OcHOBHBIE CHCTEMaTUYECKHE TPYIITBI OPraHU3MOB.

JdemMoHcTpanuu

[Moptpersr: @. Peau, JI. Cnamnanuanu, JI. Ilactep, M. . Meunukos, A. U. Onapun, [Ix.
Xonpnenn, I'. Ménnep, C. Mumnep, I'. FOpu.



Tabmuer 1 cxembl: «Cxema ombita @. Penmy», «Cxema ombita JI. Tlactepa mo u3yueHuto
camo3apokJaeHust ku3Hu», «Cxema ombita C. Mumepa, I'. HOpu», «Otansl HeopraHuyeckoi
3BONMIOIMNY, «['eoXpoHosornueckas mkana», «HadanpHble 3Tanbl OpraHUYECKOH SBOJIOLHANY,
«CxeMa 00pa3zoBaHus SyKapuoT MyTéM cuMOHnoreHe3ay, «Cucrema xuBoi npupoas», «CTpoeHue
BUpyca», «Apomop¢o3sl  pacteHuity, «Punnoputb», «OTHOKIETOYHBIE  BOJOPOCINY,
«MHOTOKJIETOUHbIE BOJHOpOCHHY, «Mxu», «llanmopoTHukm», «l['0JIOCEMEHHBIE pPACTEHUAY,
«Opranbl IBETKOBBIX pacTeHHil», «Cxema pa3BUTHS JKUBOTHOTO MHUPaA», «ApoMopdo3bl
XKUBOTHBIX», «lIpocteitmmey, «Kumeynononoctusie», «llmockue yepBm», «YHIEHHCTOHOTHER,
«Po10BI», «3emHOBOIHBIEY, «lIpecMbikatonuecs», «l[Iturpy, «Mekonuraronme», «Pa3zBurue
KU3HM B apXeuCKoOM spe», «Pa3BuTue XU3HM B IPOTEPO3OMCKOU 3pey», «Pa3BurHe XKU3HU B
MaJIe030MCKOM Aper», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHE )KU3HU B KaHHO30MCKOM
apen, «COBpEMEHHAsk CUCTEMA OPraHUYECKOr0 MUPA».

O6opynoBanue: repOapuu pPACTEHUH Pa3IUYHBIX OTAETOB, KOJUICKIIMH HACCKOMBIX,
BJIQKHBIE IIpenapaThl >KMBOTHBIX, PAKOBHMHBI MOJUIIOCKOB, KOJUIEKLIMHM WIJIOKOXHUX, CKEJIETHI
MMO3BOHOYHBIX JUBOTHBIX, 4YydYesla ITHUIl W 3BEpeH, KOJUIEKIMUM OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBbIX, MYJISI)KU OPraHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryanbnasa saaboparopnasi padora «MogenupoBanue onblToB Mwumepa—tOpu 1o
M3YYEHHUIO a0MOTEeHHOTO CHHTE3a OPraHWYECKUX COSTMHEHHI B TIEPBUYHOMN aTMOchepe.

JlabopaTtopuasi padora «M3yueHne © ONMUCAaHUE UCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpraHU3MOBY.

IIpakTnyeckas padora «/3ydyeHne ocoOEHHOCTEH CTPOCHUS PACTEHUN PAa3HBIX OTACIOBY.

IIpakTnueckas padora «/3yueHne 0coOEHHOCTEN CTPOEHNUS TO3BOHOYHBIX KUBOTHBIX.

Pezuonanvnuliit Komnonenm

JKCKYypcHs B KpaeBeaueckuil myseil. [laneonTonornueckue s3KCroHaThl.

Tema 5. IIpoucxoxaeHne 4eJI0BEKAa — AaHTPOIOTeHe3

Pa3nens! u 3agaun aHTponoaoruu. Meroibl aHTPOIIOJIOTHH.

CraHOBlIEHHE TPEACTABIECHUN O MPOUCXOXKJIEHUU 4YelloBeKa. PenurunosHeie BO33peHUS.
CoBpeMEHHBIE HAYYHBIE TEOPHH.

CxonmcTtBo  uenoBeka € KMBOTHBIMM. (CHCTEMaTH4eCcKOE IIOJIOKEHHUE  4YEJIOBEKa.
CBuzerenbcTBa CXOACTBA  4YEJIOBEKAa C  JKMBOTHBIMH:  CPaBHUTEIBbHO-MOP(OIOTHYECKHE,
sMOpHosoTHUecKre, (PU3n0NIOro-OMOXUMHUYECKHE, TMoBeaeHueckre. OTIUYus dYeloBeKa OT
KUBOTHBIX. [IpAMOXO0KJI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IpPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra U BTOPOW CUTHAIBHOW CHCTEMBI.

JIBmoxymiue cuiibl (pakTophl) aHTPOIIOT€HE3a: OHoIoruueckue, cornuaibabie. COOTHOILIEHUE
OMOJIOTUUECKUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaIMU aHTponoreHes3a. PanHue yenoBekooOpa3Hble 00€3bsiHBI (IPOKOHCYIIBI) U
paHHUE TOHTHUIBI — OOIIME MPEIKU YeTOBEKOOOPA3HBIX 00€3bsiH U JI0JeH. ABCTPAJIONUTEKH —
JIBYHOTHE TpEIKH Jrojeh. YenoBek yMenbld, MepBble HW3TOTOBJICHUSA Opyauil Tpyna. Yenosek
MPSIMOXOJALINI U MEepBBIA BBIXOX JIoAel 3a mpeaensl Adpuku. Yenosek reinenboeprckuit —
o0IIMi MpeIoK HeaHAEePTAIbCKOrO YeI0BeKa M YeJIOBeKa pasyMHOro. UenoBek HeaHJIepTanbCKUM
KaK BHJ JIIOJEH XOJIOAHOTO KiIMMara. YemoBEK pa3yMHBIM COBPEMEHHOrO THUIIA, JEHHCOBCKHM
YeJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenamu Adpuku. [laneoreneTrka 1 najeoreHoMuKa.

DBONIONUS COBPEMEHHOI'O 4YeloBeKa. EcTecTBEHHBIM 0TOOp B MOMYNSIUSAX YeIOBEKa.
MyTtannoHHbIi nporecce ¥ nonuMopdusm. [lomymsiuoHHBIE BOJHBI, Apei( reHOB, MUTpAIUs U
«3¢(deKT OCHOBATEINS» B MOMYNALUAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue packl. Ilonstue o pace. bonbmime pacel: eBporeouaHas (eBpaszuiickas),
aBCTpaJO-HErpouHasl (PKBAaTOpPHAIbHAS), MOHTOJOWIHAS (a3MaTCKO-aMepUKaHCKas). Bpems u
IyTU pacceleHus 4YejloBeKa 10 IulaHeTe. EnuHCTBO  uenoBedyeckux pac. Hayunad
HECOCTOSATENILHOCTh pacu3Ma. IIprucnoco01eHHOCTh UenoBeKa K pa3HbIM YCIOBUSM OKpYXKaroei



cpenbl. BrusHue reorpaduueckoil cpenbl u apeiida reHoB Ha MOPQOIOTHIO U (DU3HOIOTHIO
4eJI0BeKa.

MexauciurnianHapable  MeToAsl B (usnueckodd  (OMOJIOTMYECKOW)  aHTPOIOJIOTHH.
OBOJNIOIMOHHASA ~ AQHTPOINOJIOTHSI W [aJCOAaHTPONOJIOTHS  YEJIOBEYECKUX  MOITYJISIIHM.
buocounanpHple  uccienoBaHUS — NpPUpPOJBl  yenoBeka.  MccienoBaHue — KO3BOJIOLMM
OMOJIOTHYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpaumuu

[Toptpetsr: Y. HapBun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabmuubpt u  cxembl: «MeToabl aHTpomojorun», «['0JIOBHOM MO3r  4YeloBeKay,
«YenoBekooOpazHbie 00e3bsHbI», «CKeleT 4YernoBeKa M CKeJeT IMMIaH3e», «PynuMeHThl u
aTaBU3Mbl», «JIBIDKyIIME CHJIBI aHTpONOreHe3a», «IDBOJIONMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpasionutek», «HenoBek ymenslit», «HenoBek NpAMOXOIAIUN», «/[eHHCOBCKUI YelIOBEK»
«Heanpepranbup», «KpoMaHboHIBI», «lIpenku uyenoBeka», «ITambl HSBOJIIOLMM YEJIOBEKAY,
«Pacepl yenoBekay.

O6opynoBanue: MyJsDKM OKaMEHEJIOCTeH, IMPEeIMETOB MaTepUaNbHON KYJIbTYPHI MPEIKOB
4enoBeka, penpoaykuuu (dhotorpadun) kapTuH ¢ MUPOTOTHIECKUMH M OUOIEHCKIMH CIOXKETaMU
MIPOUCXOXKACHUS ueloBeka, (ororpaduu HAXOIOK HCKOMAEMbIX OCTAaTKOB YeNOBEKa, CKEJEeT
4esloBeKa, MOJEJIb Yepera 4YejoBeKa M depena IIMMIIaH3€, MOJIENb KUCTH YeJIOBEKa M KHUCTH
LIMMIIaH3€, MOJEIIN TOpca MPEIKOB YEJIOBEKA.

JlabopaTopuasi pabora «V3yueHue OCOOEHHOCTEW CTPOCHHUS CKelleTa 4YellOBEeKa,
CBSI3aHHBIX C IPSIMOXOXKIACHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTHYECKUX aJalTallUN YETOBEKay.

Pecuonanvnutit Komnonenm

[TepBrie nocenenus moaeit Ha CTaBpOIOIIbE.

Tema 6. IKk0JI0THs — HAYKA 0 B3AaHMOOTHOIICHUAX OPraHU3MOB U HAIOPTraHU3MEHHbIX
CHCTEM C OKpYKarleil cpenoi

3apoxaeHue W pa3BuTHE 3Kojoruu B Tpyaax A. I'ymbonsara, K. @. Pymee, H. A.
CeBepuoBa, J. I'ekkensi, A. Tencian, B. H. CykauéBa. Paznensl u 3amaum sxonoruu. CBsi3b
9KOJIOTHH C APYTUMHU HayKaMHu.

Metoael skosnoruu. IloneBsie HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHUU: HPUPOJHBIE U
naboparopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPUHI OKpY’KaroLIeH Cpelibl: JIOKaIbHBIM,
pPEruOHANbHBIN U TT00aTbHBIN.

3HaueHUE DKOJOTMYECKMX 3HAHUHM JUIsl YellOBEKa. ODKOJIOITMUECKOE MHPOBO33PEHHME Kak
OCHOBa CBs3eM uYenoBedecTBa C MNpUpoaod. POpPMHUpPOBAHME HKOJOTUYECKOM KYJIbTYpPhl H
9KOJIOTMYECKOI IPaMOTHOCTH HACEJICHUS.

JdemoncTpanuu

IToptpetsl: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, O. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuubr u cxemsl: «Pa3gensl skomorun», «MeTonbl dKogorun», «CxemMa MOHUTOPHHTA
OKPY>KaoIlEN Cpeab».

JlabopaTopHasi padora «/3ydeHre METOI0B IKOJIOTUYECKUX UCCIIEI0BAHUI.

Tema 7. Opranusmsl U cpeaa o0UTAHUS

Okojoryueckue  (GakTopbl W 3aKOHOMEpHOCTHM ux  jAeiictBus. Kniaccuduxanms
HKOJIOTUYECKUX  (hakTOpoB:  aOMOTHUECKHE, OMOTHYECKHe, aHTpororeHusle.  OOume
3aKOHOMEPHOCTH JEUCTBHs SKosoruueckux (akropos. IIpaBuno munumyma (K. Hlnpenrens, FO.
JIn6ux). TomepaHTHOCTH. DBPUOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abunotnyeckue axtopsl. CBET Kak dKoJorudeckuil ¢akrop. JelcTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OpraHU3Mbl. OKOJOTMYECKHE TIpPYMNbl PACTEHUH M KUBOTHBIX I10
OTHOIIEHHUIO K cBeTy. CUrHanabHas poiib cBera. doTonepruoausM.



Temmneparypa kak osKomoruueckuil ¢akrop. JlelicTBHEe TeMmepaTypbl Ha OPraHU3MBL
[ToiKnI0TEPMHBIE U TOMOHOTEPMHBIE OPIraHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxxnocts kak sxonoruveckuii ¢akrop. IlpucnocoOneHuss pacTeHUd K MOIACP’KaHUIO
BoAHOoro OamaHca. Kinaccudukauus pacteHuil mo oTHomeHHI0 K Boje. [lpucnocoOienus
YKUBOTHBIX K HU3MEHEHUIO BOJHOIO PEXHMA.

Cpensl oOMTaHMS OPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAS, IOYBEHHAs, TIyOMHHAs
MOJNOYBEHHAs, BHyTpUOpraHu3MeHHas. DU3NKO-XMMHUYECKHE OCOOCHHOCTH cpel OOWUTaHUs
opranu3moB. [Ipucnoco0iaeHust OpraHu3MoB K KH3HU B Pa3HbIX Cpe/ax.

buonoruueckue putmsl. BHeninue u BHyTpeHHHE pUTMbL. CyTOUYHBIE U TOJUYHBIE PUTMBI.
[TpucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHIA KU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o xusHeHHOU (opme. JKuzHeHHbIe (HOPMBI
pacTeHui: JepeBbsl, KYCTAapHUKH, KYCTAPHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJICTHUE TPAaBBI.
XKuznennole (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’poOMOHTHL. (OcobeHHOCTH
CTpoeHus 1 00pasa KU3HH.

buotnueckne  ¢dakrtopel. Bumgel  OHMOTHYECKMX  B3aUMOJACWCTBUN:  KOHKYpPEHIHS,
XHUIIHAYECTBO, cuMOU03 U ero ¢opmel. [lapazutusm, koomepamus, MyTyaau3M, KOMMEHCAIU3M
(KBapTUpPAHTCTBO,  HaxJieOHW4YecTBO). HeTrpodwuueckue  B3aMMOAEUCTBUS  (TONMHMYECKHE,
¢dopuueckue, ¢adbpuueckue). 3HaueHHE OWOTHYECKMX B3AaMMOACWUCTBUI IS CYNIECTBOBAHHMS
OpPTraHu3MoOB B cpee oouranus. [IpuHIMI KOHKYPEHTHOTO HCKITIOYCHUSI.

JdeMoHcTpamun

Tabmuipl u cxembl: «DKonoruyeckue (HakTopbl», «CBETOBON CHEKTP», «IKOJIOTHYECKHE
IpyNIbl KUBOTHBIX 110 OTHOIIEHUIO K CBETY», «TeIIOKpOBHBIE KUBOTHBIEY, «XOJIOIHOKPOBHbIE
KUBOTHbIEY», «DU3MOJIOTUYECKUE aJanTallMi XUBOTHBIX», «Cpelnbl OOUTaHUS OPraHU3MOBY,
«buonoruueckue puTMbD», «KusHeHHnoie GopMbl pacTeHH», «Ku3HeHHbIE (OPMBI JKUBOTHBIX»,
«9KOCUCTEMA MIUPOKOJIMCTBEHHOTO Jieca», «IKOCHUCTEMa XBOMHOro Jjecay, «llenu nutanus»,
«XuHauuectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumonosy», «KommeHcanuzm.

O6opynoBanue: repOapuu pacTeHUW € IKUBOTHBIX, MPHUCIOCOOJIECHHBIX K BIIHSHHUIO
pa3NUYHBIX ~ JKOJIOTMYECKMX  (DaKTOpOB, TrepOapuul  CBETONIOOMBBIX, TEHENMIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHHM, CBETONIOOMBBIC, TEHEIIOOMBBIE M TEHEBBIHOCIHMBBIE KOMHATHBIE
pacTteHus, repbapuy U KOJIJIEKIUU TEIUIONI0OUBBIX, 3MMOCTOMKNX, MOPO30YCTOMYMBBIX PACTEHUH,
yyyela NOTUI] U 3Bepel, repbdapuu pacTeHuM, OTHOCSAIIUXCS K TuUrpopurtam, Kcepoduram,
Me30(puTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYII, KOJJIEKIUN )KUBOTHBIX, OOUTAIONINX B Pa3HBIX
cpexax, repOapum W KOJUIEKIMM pacTeHUMH M JKUBOTHBIX, OOJQJalOUIMX  YepTamu
MIPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHMSIM YCJIOBMHM JKM3HHM, TepOapuu U KOJUIEKIHH
pPacTeHMi M >KMBOTHBIX Pa3JIMUYHBIX KU3HEHHBIX (DOPM, KOJJIEKIUH KUBOTHBIX, YUaCTBYIOIIMX B
Pa3IUYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

Pezuonanvnuiit Komnonenm

JlaGopaTopHas padora «BrisiBJIeHHE TIPUCTIOCOOICHH OPTaHIU3MOB K BIIMSIHUIO CBETa» (Ha
IIpUMepax MECTHBIX BUOB).

JlaGopaTtopuass pabora «BbIgBICHHE MPHUCIIOCOONCHUM OpPraHU3MOB K  BIUSHHIO
TEMIEpaTypbl» (Ha MPUMEPAX MECTHBIX BHJIOB).

JlabopaTopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH U3 Pa3HBIX MECT
oOuTaHusM» (Ha MPUMEPAaX MECTHBIX BUJIOB).

Tema 8. Jko/10rusi BUAOB M NOMYJIAIMI

DKOJIOTHYECKHE XapaKTepUCTUKU momyisuuu. llomymsmus kak Ounooruyeckas cucTema.
Pons weomHopomHOCTH cpenbl, (U3HUYECKUX OapbepoB M OCOOEHHOCTEH OWOJOTHM BHJIOB B
(hOopMHPOBaHUU MPOCTPAHCTBEHHOMN CTPYKTYpHI MOMysiiuii. OCHOBHBIE MTOKA3aTeIN MOMYJISLIUN:
YHCJIEHHOCTh, IUIOTHOCTh, BO3pacTHas M IOJIOBas CTPYKTYpa, POXKAAEMOCTb, HMPHUPOCT, TEMII
pocTta, CMEPTHOCTb, MUTpALUSl.



Dkosoruueckasi CTpykrypa mnonyiasuuud. OIleHKa YHUCIEHHOCTH monyisuuu. JuHamuka
MOMYJISUUA U €€ peryiasnus. buotnueckuii noTeHuuman nomyiasiuui. MoaenmpoBaHue JUHAMHUKA
nonymsauuu. KpuBele pocra uucieHHocTH mnonyisuuu. Kpusble BbDKMBaHUA. Perynsnuns
YHUCIEHHOCTU TMOMYJSAUUNA: posib (HAaKTOPOB, 3aBUCSAIIMX M HE 3aBUCAIIUX OT IUIOTHOCTH.
DkoJioruueckue crpareruu BunoB (I- u K-ctparerun).

[lonatue 00 »SKoNMOrMUYecKo Humie BHAA. Mecroobutanue. MHOroMepHass MOJEINb
skonornyeckord HumM Jx .M. Xarunncona. Pasmepsl skonorndeckoil Humu. [loteHuumanbHas u
peann30BaHHAS HUILIU.

Bun kak cucrema nomynsuumid. Apeaibl BUIOB. Buabl M HMX KU3HEHHBIE CTpaTETUu.
DKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEIECHHMS W MHIpaluid JKUBOTHBIX. buHonormdyeckue HHBA3UU
Yy’>KE€pPOJIHBIX BUOB.

JdemMoHcTpanuu

IToprper: [Ix. WM. XaTuynHCOH.

Tabnuipl 1 cxeMbl: «DKOJIOTHUYECKUE XapaKTEpPUCTUKU momynsuuny, «lIpoctpancrBenHas
CTpyKTypa mnonyisiuun», «Bo3pactHble mnupamuisl nonyiasuun», «CKOpOCTh —3aceleHus
MOBEPXHOCTU 3eMJIM pPa3IM4YHbIMU OpraHusMamMu», «Mogjenb skonormdyeckol Humwm JIx. W.
XaT4ynHCOHA.

ObopynoBanue: repbapun pacTeHUM, KOJUICKIIUN KUBOTHBIX.

JlabopaTopnas padora «IIpucmnocoOieHus ceMsH paCTeHU K paCCEICHUION.

Tema 9. Jkoj10rus1 cO001IECTB. IKOJIOTHUECKUE CHCTEMBbI.

CooOmiectBa opranu3moB. buoneHos u ero crpykrypa. CBsi3u MeXAy OpraHu3MaMu B
ouoreHose.

Okocuctema Kak oOTkpbiTas cuctema (A. JIx. Tencnum). DyHKIMOHANBHBIE OIOKH
OpPraHU3MOB B HKOCHCTEME: MPOJYIEHTHI, KOHCYMEHTBI, penyleHTbl. Tpodudeckue ypOBHH.
Tpoduueckue nenu u cetu. AGuornueckue OJI0KM FKOcHcTeM. [10UBBI M WMIIBI B 3KOCHUCTEMAX.
KpyroBopot BelecTB ¥ MOTOK 3HEPTUU B SKOCUCTEME.

OcHOBHBIE IIOKA3aTENN 3KOCUCTEMBI. bruomacca u npoaykuusa. DKOJIOTHYECKUE TUPAMHUIBI
grceln, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpodghuueckue nepecmpoiiku. @nykmyayuu. HanpasieHHbie
3aKOHOMEpPHBIE CMEHBbI COOOLIECTB — CyKIleccuM. [lepBHUYHbIE M BTOpPUYHBIE CYKIECCHUM U HX
INPUYMHBL.  AHTPONOTE€HHBbIE BO3JEHCTBHA Ha  cykueccuu. KimnMakcHoe — cooOIIecTBO.
bropa3znoobpasue 1 moJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHble SKOCUCTEMBI. JKocucmemvl 03€p U pek. IKocucmemvl Mopel U OKeaHos.
Oxocucmemvl myHop, n1ecos, cmenell, nyCmvlHb.

AHTpPOIIOTEHHBIE  JDKOCUCTEMBI.  ArposkocucreMa. ArpoueHo3. Pasnmnuus  mexny
AQHTPOIIOT€HHBIMU U MPUPOTHBIMU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckast ¢iopa u ¢ayHa.
CunanTponuzauus ropojackod  ¢dayHsl. buomornueckoe ¥ XO34HWCTBEHHOE  3Ha4YeHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJEHCTBUN OPraHU3MOB B 3KOCHUCTEMAX.
Ponv kackaonoco agppexma u 6u006-30ugpuxamopos (Knrouesvlx 6uU008) 8 HYHKYUOHUPOBAHUU
akocucmem. llepeHOC SHEPrUM U BEIIECTB MEXAY CMEXKHBIMH 3KOCHCTEMaMH. Y CTOMYHMBOCTH
OpraHU3MOB, TMONYJALMA M SKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX M AHTPONOTE€HHBIX
BO3JICHCTBUM.

Mexanuzmbl  8030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OP2aAHUSMEHHOM, —NONYIAYUOHHOM U  IKOCUCEMHOM  VPOBHAX, OCHOBbl  IKOJOSUUECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 6030elicmaus. MeTo0NI0rus MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX SKOCUCTEM.

JdemoHcTpaumnu



IToprper: A. JIx. Tencau.

Tabmuuer u cxembl: «CTpyKTypa OHOIIEHO3a», «DKOCHCTEMA LIMPOKOIMCTBEHHOIO JIecay,
«DKOCHUCTEMA XBOMHOTO Jeca», «DyHKIMOHAIbHBIE TIPYNIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 9kocucteme», «llemum mnuranus (macTOMINHAs, JETPUTHAS)»,
«DKOJIOTHYECKasl MUpaMuJa 4ucem», «IKoJorndeckas nmupaMmpaa Ouomacchl», « IKOJIOTHYecKas
nupamua suepruny, «O0pasoBanue 6oxotay, «llepBuunas cykueccus», «BoccraHoBiIeHHE Jieca
IocJie nmoxkapa», « JKocucrema o3epar», «ArporneHos», «KpyroBopor BEmeCTB U ITOTOK 3HEPIUH B
arpouieHose», «IIpuMepsl ypOoIKOCUCTEM.

Ob6opynoBanue: repOapuu pacTeHHH, KOJUIEKIIMM HACEKOMBIX, 4ydeja NTHIl M 3BEpew,
repOoapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJENb 3KOCUCTEMBI.

Pezuonanvnutii Komnonenm

IIpakTnueckas padora «V3ydenne u onucaHue ypOOIKOCUCTEMB» (HA NpUMEpe
r.Ilsturopcka)

JlaGopatopHas padora «/3yyeHune pazHOOOpa3usi MEIKUX IMOYBEHHBIX YJICHUCTOHOTUX B
Pa3HBIX IKOCUCTEMAX .

IKCKypeusi «IKCKypcusi B TUIMYHBIA OuoreoneHo3 (B QyOpaBy, Oepe3HSK, €NbHUK, Ha
CYXOJIOJIbHBIN UM TOWMEHHBIN YT, 03€po, 00110TO)» (moitMeHHbIH Jec p.Iloakymok)

IKCKypceHusi «DKCKYPCHsSl B arpodKOCHCTEMY (Ha TOJIe WM B TETUIMYHOE XO3SIHMCTBO)» (CT.
KoHcTanTHHOBCKOM).

Pecuonanvhotit Komnonenm

[Tpupoanbie cooO1ecTBa B Kpae, UX 3BeHbs U MUIIEBbIE CBA3H. VI3MEeHeHUs TPUPOJHBIX
COOOMIECTB MO/ BIUSHUEM ACATEIBHOCTH YeioBeka. OXpaHa MECTHBIX MPUPOTHBIX COOOIIECTB.
CuctemMa MOHUTOPHHTIA B Kpae.

Tema 10. buocdepa — rinodanbHas 3kocUcTEMA

buocdepa — oOmierutanerapnast o6osjouka 3emMiid, TII€ CYIIECTBYET WJIU CYIIECTBOBaIA
*Ku3Hb. Pa3BuTHe npenacraBnenuit o ouochepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
6uocdepe. O6mactu 6nocdeps! u e€ cocran. JKupoe BemiecTBo Onocheps! 1 €ro GyHKINH.

3aKOHOMEPHOCTH cyIliecTBoBaHUA Ouocdepsl. OcobeHHocTH Onocdepsl Kak IioOanbHOM
sKocucTeMbl. J[MHamMuyeckoe paBHOBecMe B  Ouocepe. KpyroBopoTbl Bemects H
OMoreoXMMHYECKHEe HUKIIBI (Yriieposa, a3ota). PUTMuuHOCTS siBIIeHUI B Ouocdepe.

3onanbHOCTh Onocdepsl. Ilonsatue o 6uome. OCHOBHBIE OMOMBI CYILIM: TYHIpPa, XBOMHbIE
Jeca, CMEUIaHHble U IIUPOKOJUCTBEHHBIE Jieca, CTENH, CABaHHBI, MMYCTHIHHU, TPOIMMYECKHE Jeca,
BBICOKOTOphs. Kinmar, pactuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpyKTypa 1 (yHKIIHS )KMBBIX CUCTEM, OLIEHKA X PECYPCHOT0 MOTEHLMaNa U ONOoChEepHbIX
GbyHKIHi.

JdemMoHcTpanuu

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

Tabmuupr 1 cxeMbl: «['eochepst 3emumn», «KpyroBopoT azora B mpupoae», «Kpyrosopor
yriaepoaa B npupoze», «Kpyrosopor kuciopoja B npupone», «KpyroBopor Boasl B MIPUPOAE»,
«OcHoBHBIE OMOMBI cymny, «Knumatnueckue nosica 3emiun», «TyHapay, «Taiiray, «CMeanHbli
necy, «llIupokonucTBeHHbIN Jecy, «CTtenby, «CaBanHay, «IlycTbiHdy, « Tponudeckuii gecy.

O6opynoBanue: repbapur pacTeHUN pa3HbIX OMOMOB, KOJUIEKITUH KHBOTHBIX.

Tema 11. YestoBek M OKpyxkaomias cpeaa

DKoJIOTHYEeCKHe KpU3MChl M WX NpuUYMHBL. Bo3zgelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OXpaHa Bo3Ayxa. 3arpa3HeHUe BOJAHOM cpeabl. OXpaHa BOAHBIX
pecypcoB. Pazpymienne noussl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpPONOreHHOE BO3/ICHCTBUE HA PACTUTENBHBIM U KUBOTHBIA MUp. OXpaHa paCTUTEIBHOTO
U JKMBOTHOrO Mupa. OCHOBHbIE NPUHIUNBI OXpaHbl mnpuponabl. Kpacueie kuuru. Oco0o
oxpansiembie ipupoaHbie Tepputopuu (OOIIT). boranndeckue caapl ¥ 300JI0THUYESCKUE TTAPKH.



OCHOBHBIE TIPUHIIUIIBI YCTOWYUBOTO Pa3BUTHS UYEJIOBEUECTBA M MPHUPOIBL. ParmoHambHOE
NPUPOJONIONB30BAaHUE M COXpaHEHHE OMOJIOTMYeCKOro pa3HooOpasus 3emiu. OOumue
3aKOHOMEPHOCTH TJI00aNbHBIX 3KOJIOTHYECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HUca U
€ro BEpOSITHBIE MOCIIEACTBUS.

Pa3BuTHe METOJOB MOHHTOPHUHTA PAa3BUTHUS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemubie uccnredoanus nepexooa K pecypcocoepeearowell U KOHKYPEHMOCHOCOOHOU
sHepeemuxe. buonocuueckoe paznoobpaszue u o6uopecypcvl. Hayuonanvnvie ungopmayuontule
cucmemvl, obecneyugaroujue O0CMYn K UHGDOPpMAYUU NO COCMOAHUIO OMOEIbHLIX BU008 U
akocucmem. OcHO8bl IKOpeabUIUMAYUU IKOCUCIEM U CROC0O08 DOPLOBI C OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTHEM.

JdemoHcTpauuu

Tabmupt u  cxembl: «3arpsisHeHue aTMmocdepwl», «3arpsizHeHue TUIpochepb»,
«3arpsizaeHne mouBb», «IlapaukoBsiil 3hdexT», «Ocobo oxpaHseMbie MPUPOTHBIC TEPPUTOPUNY,
«Mojenu yrpaBisieMOro MUpay.

O6opynoBanue: ¢potorpaduu oXpaHseMbIX pacTeHHI U KUBOTHBIX KpacHol kHuru Poccuiickoit
®enepaunn, Kpacuoit kuuru CTaBpOnoabCKOro Kpas.
Pecuonanvhutit Komnonenm
W3MmeHeHus MpUPOTHBIX COOOIIECTB MO BIUSHUEM JISATEIBHOCTH YenoBeka. OXpaHseMbie
npupoanbie Teppuropun CTaBponoiabekoro kpas. CucreMa MOHUTOPUHTA B Kpae.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

@®I'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3yabTaTaM OCBOCHHS OOYyYarOLMMHCS
IIPOrpaMM CpeIHEro o0IIero 00pa3oBaHus: TUYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B cTpykType NTUYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpamMMbl MO OWMOJIOTUH BBIJIEIEHBI
CIIEAYIOIIME  COCTAaBIISIOIIME: OCO3HaHHME  OOYyYaroIMMHUCS  POCCHUHCKOM  Ipa)IaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEIEICHHUIO,
Haiuyue Mmomueayuyu K OOy4EHUIO OWOJIOTUH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOEXKIEHUI JINYHOCTU Ha OCHOBE KJIIOYEBBIX LEHHOCTEH M UCTOPUYECKHX TPAIULUN Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOUIMXCS PYKOBOJICTBOBATHCS B
CBOEM  JEATEIIBHOCTH  LIEHHOCTHO-CMBICJIOBBIMM  YCTAHOBKaMH, IPUCYIIUMH  CHCTEME
OMOJI0rMYeCcKOro 00pa3oBaHusl, Haluuue NPagoCcoO3HANUs FIKOIOTUIECKON KyNbTYpPbl, CHOCOOHOCMU
cmaeums 1ENN U CTPOUTD KU3HEHHBIE MJIaHbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUS MPOTPaMMBbI 110 OHMOJIOTHH JIOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCIMTATENbHOU JIEATENBHOCTH B COOTBETCTBMM C TPAAMLIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUUYECKUMU M JYXOBHO-HPAaBCTBEHHBIMH IEHHOCTSMH, MPUHSATHIMU B
oOmiecTBe MpaBWIaMM M HOPMAaMM MOBEACHHMS M CIIOCOOCTBYIOT MpoOIleccaM CaMOIO3HaHMS,
CaMOBOCIIMTaHHUS M CAaMOPa3BUTHUS, PA3BUTHS BHYTPEHHEW MO3MLIMU JUYHOCTH, NMAaTPUOTU3MA U
YBa)XEHHS K 3aKOHY U IPaBONOPSIKY, YEJOBEKY Tpylda U CTapUIEMY IOKOJEHHUIO, B3aUMHOTO
yBaKeHHs,  OEpeKHOTr0  OTHOIIEHUS K  KYJIbTYPHOMY  HAclIeAHI0 W TPAaTULUSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepannn, Npupoe U OKPYKarollen cpee.

JIMYHOCTHBIE pe3ybTaThl OCBOCHMS yueOHOro mpeamera «buoMOrHs» JOIKHBI OTpa)xaTb
TOTOBHOCTb M CIIOCOOHOCTb OOYYarOLIMXCS PYKOBOJCTBOBATHCS CHOPMHPOBAHHOM BHYTpEHHEH
MTO3UIIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIINH, IO3UTHBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOLIMX  TPAAMLMOHHBIM  LEHHOCTSIM  POCCHMCKOro  OOILECTBa, pPAaCHIMpEHHE
JKU3HEHHOT'O OIIbITa M OIbITa ACATEIBHOCTH B IPOLECCE PEaan3aliy OCHOBHBIX HAIPaBICHHUN
BOCIIUTATEIbHON JEATEILHOCTH, B TOM UUCIIE B YACTH:



1) rpaIaHCKOTr0 BOCIIMTAHUS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOW  MO3UIMU  OOYYArOMIerocsi Kak AaKTUBHOTO W
OTBETCTBEHHOTO YJIeHa POCCUHCKOr0O OOIIeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, YyBaK€HUE 3aKOHA H
MPaBOMOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIHLHOCTU MPHU CO3JAaHUM y4EOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U MMO3HABATENIbHBIX 33/1a4, BBIIOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTh  OMPEENATh COOCTBEHHYIO IMMO3ULHUI0 IO OTHOUICHHIO K SIBJICHUSM
COBPEMEHHOM KHU3HH U OOBICHSATH €€;

YMEHHE  yUYUTHIBATH B  CBOMX  JCHCTBUSIX  HEOOXOIUMOCTh  KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJCH C pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMH HEHHOCTSMU M COLMAIBHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IMPOIECCE COBMECTHOT'O BBIMOJHEHUS YYCOHBIX,
MO3HABATEJIbHBIX M UCCIEIOBATEIbCKUX 3a/lay, YBAXUTEIBHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB IMPH 00CYKIEHUH CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TFOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKOU J€ATEIbHOCTH;

2) IATPUOTHUYECKOT0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCHICKOW TPAKIAHCKOW MICHTHYHOCTH, NMATPHOTHU3MA, YBAKCHHS K
CBOEMY Hapoly, 4yBCTBAa OTBETCTBEHHOCTH Iiepen PoauHON, ropmocTtu 3a CBOHW KpaH, CBOIO
Ponuny, cBOM S3BIK M KYJIBTYpPY, IPOILIOE U HACTOSALIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJTHOMY HACJIEINUIO U MaMIATHUKAM IPUPOJIbI, TOCTUKEH USIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIIE;

CIIOCOOHOCTH OIICHUBATH BKJIAJ] POCCHICKMX YYEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHUMAHUS 3HA4YCHUs OWOJOTMH B IIO3HAHUM 3aKOHOB TPUPOJBI, B JKU3HHM YENOBEKa H
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoe:xx1€HHOCTh, TOTOBHOCTh K CIY)KeHHIO U 3anuTte OTedecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIEHWBATh CUTYAIMIO0 U TPUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTENSIM, CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUSA HEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUH C TPaaULIMAMU HapoaoB Poccuu;

4) 3cTEeTUYECKOro BOCTIUTAHMS:

ACTETUUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs ACTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYa, OOIMIECTBEHHBIX OTHOIIICHHUI,

MMOHUMAaHNE YMOITMOHAIBHOTO BO3ICUCTBUS KUBOM TPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPD@XXEHHIO B pPa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE NPOSBIISTH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (GopMHUPOBAHMA  KYJLTYPbl  310POBbA U
IMOIHOHAIBLHOIO 0JIAronoJIyYns:

MOHMMAaHUE U pealln3aius 3I0pOBOro U Oe3ormacHoro odpasa >kKM3HH (30pOBOE MHUTAHUE,
COOJTIOICHNE TUTHMEHUYECKUX TMPaBUI M HOPM, COATaHCUPOBAHHBIA PEXUM 3aHITHA U OTABIXA,
perynsipHasi (u3MYECKas aKTUBHOCThH), OEpEeXKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICHXHYECKOMY 3/I0POBBIO;

MOHMMAaHWE [EHHOCTH TMPAaBWJI WHIAWNBUAYAIBHOTO U KOJUJIEKTUBHOTO 0€30IMacHOro
MOBEJICHUS B CUTYaIUsIX, YTPOKAIOIIKX 3JOPOBbIO U KU3HU JIOJCH;



OCO3HaHME TOCJIEACTBHA W HENPHUATHS BPEIHBIX NPHUBBIYEK (YMOTPeOJICHUS alIKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYIOIO0HE;

TFOTOBHOCTb K aKTHBHOH JI€ATEIbHOCTH TEXHOJOTMYECKOW U COLMAIbHON HalpaBiICHHOCTH,
CIOCOOHOCTh MHUIIMHPOBATH, INITAHUPOBATH M CAMOCTOATEIBHO BBITIOIHSITH TaKYIO ACSITEIBHOCTD;

UHTEpEeC K paziIuuHbIM cdepaM NpodecCHOHAIBHOU esITEeIbHOCTH, YMEHHUE COBEpLIaTh
OCO3HaHHBIH BEIOOP Oyayiel npodeccuu u peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHHHM BCEU
KU3HU;

7) 3K0JI0ru4ecKOro BOCIMTAHMS:

9KOJIOTUYECKHU L1€1eCO00pa3HOe OTHOLIEHHWE K NPUPOAE KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBaHMS;

MOBBIIIEHUE YPOBHSA O3KOJOTMUYECKOW KYJIBTYPHI: MPHOOPETEHHE OMbITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCJIEACTBUH JIUIsl OKPY>KAIOLIEH Cpe/ibl;

OCO3HaHME ITI00AJILHOTO XapaKTepa 3KOJOrMYECKUX Ipo0sIeM U IyTel UX peLieHus;

CIOCOOHOCTh UCHOJIB30BATh MPUOOpETaeMble MPU U3y4YCHUHM OMOJIOTUU 3HAHUSA M YMEHUS
IIpU pEIIEHUU MpoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IPHUPOIONOIL30BaHUEM (COOIIOACHHE
[IpaBWJ TMOBEJEHUS B NPUPOJE, HANPABICHHBIX HAa COXpPAHEHHE pPABHOBECHUS B HKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HEMpUATHE NeHCTBUM, NMPUHOCAIIMX BpeA OKpYXarolled NpupoaHOil cpene,
YMEHHE IPOrHO3MPOBATh HEOJArONpPHUATHBIE SKOJIOIMYECKHUE IOCIEICTBUS MPEANPUHUMAEMBIX
JNEUCTBUN U NIPEAOTBPAILATh UX;

HQJIMYME PA3BUTOTO SKOJIOTMYECKOIO MBIIIJICHUS, 3KOJIOIMYECKON KYJIbTYpbI, OIIbITA
NESITeIbHOCTH  SKOJIOTMYECKOH  HalpaBIEHHOCTH, YMEHHs pPYKOBOJCTBOBAaTbCSI MMM B
M03HABATEIbHONM, KOMMYHUKATUBHOM UM COLIMAJIBHOM MpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MIPAKTHYECKON EATEIBHOCTH 3KOJIOIMYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

C(OPMHPOBAHHOCTE ~ MHMPOBO33PEHMsI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM W OOIIECTBEHHOM MNpAaKTUKH, OCHOBAaHHOIO Ha JHajore KyjbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M YUTATEIBCKON KYJIbTYpBl KaK CPEICTBA B3aUMOACUCTBHUS
MEXy JIFOIbMU U TIO3HAHMS MUPA;

MOHUMaHUE CHeUPUKH OHUONOrMM KaK HAayKd, OCO3HaHUS €€ poiau B (hopMHpOBaAHUHU
PaIMOHAIBPHOTO HAYYHOI'O MBILIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEJCTaBICHUsI 00 OKpYKaIoLIEM
MHUpE Kak O €IMHCTBE TIPUPOAbI, 4YeloBeKa U OOIIeCTBa, B MO3HAHUU TNPHUPOIHBIX
3aKOHOMEPHOCTEH M peleHUH TPOoOIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJISi COBPEMEHHOM LMBUIIM3aLUU: 0OeCTIeUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3/JaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTb pecypcHble MpoOJieMbl pa3BUTHS YEIOBEUYECTBA, MOKMCKa MyTel BbIXOJa U3 TNIOOAIBHBIX
HKOJIOTHYECKUX MPOoOJIeM U oOecledeHus mepexoaa K yCTOWYMBOMY Pa3BUTHIO, pallMOHAILHOMY
MCIOJIb30BaHUIO MTPUPOJIHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHHH OWOJIOTMYECKUX 3HAHHWM B LIENSAX MOBBIMIEHUs 00mIeit
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIPAMOTHOCTHM, KaK COCTaBHOH 4YacTh (YHKUIHMOHAIHHOMN
IPaMOTHOCTH 00y4arouuxcs, popMupyemMoit pu U3y4eHuu OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, MHCIIOJIBb3YyEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh IOJIy4aeMble 3HAaHUSA JJIs aHaiu3a U OObBSICHEHHUS SIBJICHUN
OKpY’KAalOIIEro MHUpa M NPOUCXOAIIMX B HEM H3MEHEHHMH, yMEHHE JiellaThb OOOCHOBAHHBIC
3aKJIIOYCHHUS] Ha OCHOBE HAYYHbIX (PAKTOB W HMEIOMIMXCS JAaHHBIX C IEJbI0 TOJy4eHHs
JOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITENILHO HCIOJIb30BaTh OHOJOTUYECKHE 3HAHUS JUIS PEIICHUS
po0JieM B pealibHBIX KU3HEHHBIX CHTYAIIHSIX;

OCO3HAHME IIEHHOCTH HAYYHOH IEsTeIHHOCTH, TOTOBHOCTH OCYIIECTBIIATH NMPOCKTHYIO U
MCCIIEIOBATEIBCKYIO EATSIbHOCTh HHINBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TMIOJIYYCHHIO HOBBIX 3HAaHUH 1O OWOJOTMH B COOTBETCTBHH C IKHU3HCHHBIMHU
MOTPEOHOCTSAMH.

METAIIPEIJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUS YydeOHOro mpenMera «bHUOJIOTHSY BKIIOYAIOT:
3HaYMMble Ui (OPMHUPOBAHHMS  MHUPOBO33PEHHUS  OOyYAIOIIMXCA  MEKIUCHUILTMHAPHBIC
(MeXmpeaMeTHbIE) OOIeHayUHbIE TIOHATHS, OTPAKAIOIINE I[ETOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenn(UKy METOIOB IO3HAHUS, HCIIOIb3YEMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHHE, NPOIIECC, CHUCTEMa, HAYYHBIH (PAaKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, HCCIeAOBaHKe, HAOIIOJCHUE, WU3MEPEHHUE, DKCICPUMEHT M JPYyrue);, YHHUBEPCaIbHbIC
ydeOHble JeiicTBUS (IMO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJIATHBHBIC), 00CCIICUHBAIOIIME
dbopmupoBanue (GYHKIIMOHATBHOW TPAMOTHOCTH M COIMATbHOW KOMIIETCHIIMH OO0Yy4aroluxcs;
CIIOCOOHOCTH oOyJaronmxcs HCIIOJIB30BAaTh OCBOEHHEBIE MEXIUCITUTUTHHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS W YHHUBEpPCAJIbHbIE Y4eOHblEe JCHCTBUS B I103HABATEIbHOM H
COIIMAIILHOM IIPAKTHKE.

B pesynbrare u3ydeHus OWOJOTMH Ha YPOBHE CpeaHero o0Imero ooOpa3oBaHHs Y
oOyuarorerocsi Oyayt chopMuUpOBaHBI IMO3HABATEIbHBIC YHHUBEPCAJIbHBIC yUCOHBIC ICHCTBHS,
KOMMYHHMKATHUBHbIE YHUBEpPCAIbHbIC yUEOHbIE IEHCTBUS, PETYIATUBHbBIE YHUBEPCAJIbHbBIE yUeOHbIE
NEHCTBHSI, COBMECTHAS IE€ATEILHOCTD.

MertamnpeaMeTHbIe pe3yJIbTaThl OCBOSHHS TPOTPAMMBI CpPEeIHEro oO0IIero oOpa3oBaHUs
JOJIDKHBI OTpa)KaTI)I

OgJajieHne YHUBEPCAJIbHBIMH YYeOHBIMH MO3HABATEIbHBIMH JAEHCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIHO (POPMYJIMPOBAaTh M aKTYaJIM3UPOBATh MPOOJIEeMY, paccMaTpuBaTh €6
BCECTOPOHHE;

HNCITIOJIB30BaAThH HpI/I OCBOCHHUU 3HaHHI>i HpI/IéMI)I JIOTUYCCKOT'O MBIIIJIICHUS (aHaIII/IBa, CHHTE3a,
CpaBHEHHMsI, KiacCU(PUKAIMK, OOOOIIECHUS), PACKPBIBATh CMBICT OHOJOTMYECKUX TOHSATHIA
(BBLACTATH UX XapaKTEPHbIC IPU3HAKH, YCTAHABIMBATD CBSA3U C IPYTUMU TIOHSITHSIMH);

OTPENENIATh ICJU JIeATEIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPHH HX JIOCTHIKCHHS,
COOTHOCUTH pe3YHBTaTI)I JACATCIIBHOCTHU C IIOCTABJICHHBIMU LICIIAMMU,

UCIOJIb30BaTh OHOJOTMYECKUE TIOHATHS JUIs OObsCHeHHs] (AKTOB W SBJICHUN >KUBOM
TIPUPO/IBL;

CTpOI/ITI) JIOTUYCCKUC paCCY)K}IeHI/ISI (I/IHJIYKTI/IBHI)Ie, )ICJIYKTI/IBHI)IG, 110 aHaHOFI/II/I), BBISIBJIATH
3aKOHOMEPHOCTH M MPOTUBOPEUHS B PAacCCMATPUBAEMBIX SBIIEHUSAX, (OPMYIUPOBATH BBIBOJBI U
3aKJIFOYECHUS,

MPUMEHSTh CXEMHO-MOJICJIbHBIC CPEJICTBA JUISl MPEJCTABICHUS CYIICCTBEHHBIX CBS3EH U
OTHOIIICHUH B W3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEYMU PA3HOTO poja,
BBISIBJICHHBIX B pa3J'II/I‘—IHI)IX I/IH(i)OpMaHI/IOHHI)IX HCTOYHUKAX,

pa3pabaTbIBaTh IJIaH PEIICHHS MPOOIEMBI ¢ YUETOM aHaIN3a UMEIOIIUXCS MaTePHATbHBIX
HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JICATEIBHOCTb, OIICHUBATh COOTBETCTBHUE PE3YJIBTATOB IICIISM,
OLIEHUBATh PUCKH MOCIICICTBHUI ACATEILHOCTH,

KOOPJMHUPOBaTh MW BBHIMOJHATE pabOTy B YCIOBUAX pPEaTbHOTO, BHUPTYaIbHOIO M
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;



pa3BUBATh KPEaTMBHOE MBIIUICHUE MPH PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IEHCTBHS:

BJIaJIeTh HaBbIKAMU Y4e€OHO-UCCIIEI0BATEIbCKOW M HMPOEKTHON JESITEeIbHOCTH, HAaBBIKAMU
paspelieHus 1npoodiieM, CIIOCOOHOCTbIO U T'OTOBHOCTBIO K CaMOCTOSITEIbBHOMY IIOMCKY METOJI0B
peleHHsI MPaKTHYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METOOB O3HAHUS;

UCTOJB30BATh PA3IMYHBIE BUAbI JEATCIBHOCTH 10 TOJXYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaluy, NMpeoOpa3oBaHUI0 M NPUMEHEHHIO B Y4EOHBIX CHUTyallMsX, B TOM 4YHCIE IpU
CO3JIaHMH Y4EOHBIX M COLIMATIbHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THUIl MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMHU
MOHATUSIMHU U METOJAMU;

CTaBUTh U (HOPMyIUpPOBaTh COOCTBEHHBIC 3aJjaud B 00pa30BATENbHOM JEATENBHOCTH U
AKU3HEHHBIX CUTYyalLlUsX;

BBISIBIISITh  TIPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyallU3UpOBaTh 3a/ady, BBIIBUTAThH
THINOTE3Y €€ PelIeHHs], HAXOAUTh apTyMEHTHI JUI JI0Ka3aTeIbCTBA CBOUX YTBEP)KICHUM, 3a1aBaTh
napaMeTpbl U KPUTEPUHN PEIICHUS;

aHAJIM3UPOBATh MOJIYUYEHHBIEC B XO/I€ PEIICHUS 33aJjaul pe3yJIbTaThbl, KPUTHUECKU OLICHUBATh
UX JJOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHTYallsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

OCYIIECTBIISTh LIEICHANPABICHHBI TOUCK TIEPeHOCa CPEACTB M CIOCOOOB NEHCTBUS B
po¢eCCUOHATILHYIO CPEY;

yMeTh  IMEPEHOCUTh 3HAHUS B  [I03HABATEJIbHYHD U  IPAKTHYECKyl0  00JjacTu
KHU3HENIEATSITHHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEJIMETHBIX 00acTei;

BBIIBUI'aTh HOBBbIE WJAEH, IpeaiaraTb OpPUTMHANbHBIE MHOAXOAbI U PpEIICHUs, CTaBUTb
poOJIeMbl U 33Ja4H, IOMyCKalOIUe aJbTePHATUBHBIEC PELICHHUS.

3) padora ¢ unopmanmeii:

OpPUEHTHPOBATLCS B PA3IMYHBIX HMCTOYHUKAX HHPopManuu (TeKcTe ydeOHOro mocoowus,
HAy4YHO-TIONYJISIPHON JHUTEpaType, OMOJOTHYECKUX CIOBAPSIX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax MJaHHBIX, B VIHTepHeTe), aHaIM3UPOBaTh HHGOPMAIMIO PaA3IMYHBIX BHJIOB MU (opm
MIPEJCTaBICHNS, KPUTUIECKH OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTD;

(dbopMyIHpOBaTh 3ampOChl W TMPHUMEHATh pa3IMYHbBIE METOIBl TNPH IOWCKE U OTOOpe
Ouosiornyeckoil nHdopMaly, He0OX0IMMOH /7S BHIIOJIHEHUS YUeOHBIX 3aa4;

NpUOOpETaTh OMNBIT MCIOJB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH,
COBEPIIEHCTBOBATH KYJIBTYPY aKTHBHOTO MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAIbHYIO (QOpMYy MpEJCTaBICHUS OHUOJIOrMYECKOM
uHpopmanuu (cxemsl, rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYTOe);

UCMOJb30BaTh HAYYHBIM S3BIK B KauecTBE CpeJICTBa MNpH paboTe ¢ OHOJOrHYECKOU
nHbOpMaNHel: PUMEHATh XUMUYECKHe, (U3NUECKUe W MaTeMaTHYeCKHe 3HAKW W CHMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKIATYpy, HCIIOIb30BaTh H TPEOOPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISIIHOCTH;

BJaJleTh HABbIKAMM DPACMO3HABaHMSA M 3allUTHl  HMHGOpMAIMM, HHYOPMAITMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OsJiaenne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBHSIMU:

1) o6menmne:

OCYILECTBIATH KOMMYHHUKAIIMM BO BceX cdepax KHU3HH, aKTUBHO YYacTBOBATH B TUAJIOTe
WIA JTUCKYCCUHM TIO CYIIECTBY OOCYKIaeMoil TeMmbl (YMEHHE 3a/aBaTh BOIPOCHI, BBHICKA3bIBATH
CYXIIEHUS OTHOCHUTEIIHO BBITIOJHEHUS TpeJlaraeéMold 3aJadd, Yy4YUTHIBATh WMHTEPECHl U
COTJIACOBAHHOCTH MO3UIIUH IPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHH);



pacrio3HaBaTh HeBepOallbHBIE CpEACTBA OOILICHMs, IOHUMATh 3HAYEHUE COIMAJIBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CUTYyallUd, YMETh CMSATYaTh KOH(IMKTHI U
BECTH I1€PETOBOPHI;

BJIAJIeTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHMS M B3aUMOJEHCTBHSA, NMOHMMAaThb HaMEpPEHMs
APYTUX JIOJIEH, TPOSBIATh YBAXKHUTEIBHOE OTHOIICHHE K COOCCEIHMKY M B KOPPEKTHOW (opme
(bopMyIHpPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHUS C HCIIOJIIB30BAaHUEM S3BIKOBBIX
CPEACTB.

2) cOBMeCTHAasl 1eSiITeJIbHOCTh:

MOHMMATh M MCIOJBb30BATh MPEUMYILIECTBA KOMAHIHOW W WHAMBHUAYAIBHOW pabOTHI IpU
pemeHn 6uosoruyeckoi mpo0saeMbl, 000CHOBBIBATh HEOOXOIUMOCTh NMPUMEHEHHS TPYMIIOBBIX
(dbopM B3aMMOAEHUCTBUS NPH pEILIEHUH yu4eOHOI 3a1aun;

BBIOMPATh TEMAaTHUKy W METOJbl COBMECTHBIX JEHCTBHH C y4ETOM OOLIMX HHTEPECOB H
BO3MOKHOCTEH Ka)KAO0T0 WiIeHA KOJUIEKTHUBA;

IPUHUMATh LM COBMECTHOM [JEsTEeIbHOCTH, OPraHU30BbIBATH M KOOPIMHHPOBATH
JeUcTBUS 1O €€ TOCTHKEHUIO: COCTABIATH IJIaH JICHCTBUHN, pacpeAessaTh POJIU C y4ETOM MHEHHM
YYaCTHUKOB, 00CYXKJaTh pe3yjbTaThl COBMECTHON PabOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJIAZa M KAKIOTO YYAaCTHHKA KOMAaHJbI B OOIIMK pe3yibTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

Ipe/ularatb HOBBIE IPOEKTHI, OLIEHUBATh MJIEM C MO3ULUN HOBU3HBI, OPUIMHAJIBHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MO3UTHBHOE CTPATETMYECKOE TIOBEJCHHE B PAa3JIMYHBIX CHUTYaIUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPaKEHHE, OBITh HMHUIIMATHBHBIM.

OsiaieHNe YHUBEPCAJIbHBIMH PeryIssTHBHBIMH el CTBUAMU:

1) camoopranu3anus:

WCTIOJH30BaTh OMOJOTMYECKHE 3HAHWUSA JUIS BBIABICHHUS MPOOJIIEM W WX pEHICHUS B
KU3HEHHBIX ¥ YUE€OHBIX CHUTYaIHsX;

BbIOMpPATh HA OCHOBE OMOJOrMYECKMX 3HAHUH 11eJeBble M CMBICIOBBIE YCTAHOBKHU B CBOMX
JEUCTBUAX U IOCTYNKaX IO OTHOIIEHUIO K JKMBOW NPHUPOJE, CBOEMY 3/0POBBI0 U 30POBBIO
OKpYKaIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIIATH IO3HABATENBHYIO JIEATEIBHOCTh, BBIABIATH IMPOOIEMEI,
CTaBUTh M (OPMYIHpPOBATh COOCTBEHHBIE 33/Ja4l B OOpa30BaTEIbHOW JIEATEIIBHOCTH U
KHU3HEHHBIX CUTYalUsX;

CaMOCTOSITENTFHO COCTABIISITh TUIAH pEIIeHHs] MpoOIeMbl ¢ y4ETOM HMEIOIIUXCS PECYypPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIpsATh paMK1 y4eOHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JeTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILIEHUBATh MTPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HMIMPOKOH 3pYIUIIMU B pa3HBIX 00JacTIX
3HaHUi, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYpHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OICHKY HOBBIM CHTYaIlUsiIM, BHOCHUTh KOPPEKTHBHI B JIESTEIHHOCTH, OIECHHBATH
COOTBETCTBHE PE3YIbTATOB LIEISIM;

BJIaJIeTh HAaBBIKAMU MIO3HABATENLHON peIIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JECHCTBHUH U
MBICITHTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB W OCHOBAHMIA, MCIONB30BaTh MPUEMBI pedrexcuu
IUTSL OLIEHKU CHTYaIllH, BEIOOpA BEPHOTO PEIICHHS,

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIKECHHUIO;

MIPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX NP aHAIN3€E PEe3yIbTaTOB AEATEIbHOCTH;

3) npuHsITHE CeOsT U APYTHX:



MPUHUMATD €05, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX [IPU aHAIU3€ PE3YIbTATOB IEATECIBHOCTH;

IIPU3HABATh CBOE MPAaBO U MPABO JPYTUX Ha OIIMOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULUK JPYroro 4ejaoBeka.
HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOSHUS COACpkKaHHUS ydeOHoro mpenmera «buomorws» Ha
yIIIyOJIEHHOM YPOBHE OPHEHTHPOBAaHBI Ha oOecredeHue mpouiIbHOro o0y4eHHUs] 00y4Jaromuxcs
6uosnorur. OHM BKJIIOYAIOT: CHelU(pUUecKue Il OMOJIOTUU HAayYHbIe 3HAHUS, YMEHUS U CIIOCOOBI
JNCHCTBHUI MO OCBOCHHUIO, MHTEPIPETAIIMA U MPEOOPa30BAHUIO 3HAHUM, BHIBI JEATECIHHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUU U WX MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX, a TaKXKE B PEATbHBIX
KU3HEHHBIX cuTyalusax. [IpenmeTHbie pe3yabTaThl IPEACTaBICHBI MO TOJaM U3yYeHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buomnorus» B 10 kaacce nomxHbI
OTpaXkaTh:

c(hOpPMUPOBAHHOCTH 3HAHUW O MECTEC M PO OMOJIOTHMH B CUCTEME €CTECTBEHHBIX HAyK, B
(hOpMUPOBaHUM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOABI U PEUICHUH
po0OJieM paloOHAIBHOTO MPUPOAONOIB30BaHNUs, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BIIQJICHUE CUCTEMOW OHMOJOTMYECKHX 3HAaHWH, KOTOpas BKJIFOYACT: OCHOBOIIOJATaoIUe
OMOJIOTUYEeCKHE TEPMUHBI M TOHITHS (KU3Hb, KJIETKA, OPTaHM3M, MeTaboIM3M, TOMEOocCTas,
caMOperyJslus, caMOBOCIPOU3BECHIE, HACIEICTBEHHOCTh, U3MEHUMBOCTh, POCT U Pa3BUTHE),
ouosornueckue Tteopun (kierouHas Tteopus 1. IlIBanna, M. Illneiinena, P. Bupxosna,
XpOMOcOMHasi Teopusi HaciencTBeHHoctH T. Moprana), yuenust (H. 1. BaBunoBa — o meHTpax
MHOTO00pa3usi M MPOUCXOKIACHHUS KYJIbTYPHBIX PACTCHHIA), 3aKOHBI (€IMHOOOpPA3Wsl MOTOMKOB
MEPBOrO MOKOJCHUS, PACILEIICHHs], YUCTOThI TaMeT, He3aBUCUMOTro HacnenoBanus . Mennens,
TOMOJIOTHYECKUX PSAOB B HaciencTBeHHOM wu3MmeHuuBocth H. W. BasuioBa), mpuHIHUIBI
(KOMITJIEeMEHTapHOCTH);

BIIQJICHHE OCHOBHBIMH METOJaMH HAYYHOTO IMO3HAHUS, WCIIOIB3YEMBIX B OHOJOTHYECKHUX
HCCIIETOBaHMIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHHE, HAOM0IEHUE, SKCIIEPUMEHT);

YMEHHE BBIIETSATh CYIIECTBEHHbIE MPU3HAKHU: BHUPYCOB, KJIETOK MPOKAPHOT M IyKapHuOT,
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHU3MOB, B TOM YHCJE OaKTepwid, TpUOOB, PACTCHHIA,
KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPTaHOB M CHCTEM OPTaHOB PACTCHHIA, KUBOTHBIX, YEJIOBEKa,
MPOLIECCOB KU3HEACIATETbHOCTH, MTPOTEKAIOIINX B OpraHU3Max pPacTeHUH, )KUBOTHBIX U YEIOBEKa,
OHMOJOTMYECKHX MPOIlecCOB: 0OMeHa BeliecTB (MeTaboIn3M), IPEeBpAIIeHUs YHEPTUHU, OPOKEHHUS,
aBTOTPO(HOIO U reTepoTpOoPHOro TUMOB MUTAHUA, (POTOCHHTE3a U XEMOCUHTE3a, MUTO3a, Meilo3a,
raMeToreHesa, SMOpPHOTreHe3a, MOCTIMOPUOHATFHOTO PA3BUTHSI, PA3MHOKCHHUS, HHIUBUIYATHBHOTO
pa3BUTHUS OpraHu3Ma (OHTOTE€HE3a), B3aUMOJICHCTBUS TE€HOB, TeTEPO3UCa, HCKYCCTBEHHOTO
otOopa;

YMEHHE YCTAHABIIMBATh B3aWMOCBSI3M MEXK]y OpPraHOWJAMHU KICTKH W WX (DYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M WX (DYHKIHSIMH, MEKIYy OpTraHAMH U CHCTEMaMU OPTaHOB y
pacTeHMii, XUBOTHBIX W 4YeNOBeKa W MUX (DYHKIHUAMH, MEXKIY CHCTEeMaMH OpPTaHOB U UX
GYHKIUSAMHU, MEXAYy dTamaMud OOMEHa BEIIeCTB, ITAalaMU KJIETOYHOrO IMKJIA W >KU3HEHHBIX
IIUKIJIOB OPTaHU3MOB, TAllAMUA YMOPHOHAIILHOTO Pa3BUTHS, TCHOTUIIOM U (DEHOTHIIOM, PCHOTHUTIOM
1 (hakTOpaMu cpeapl OOUTAHMS,

YMEHHE BBISBISATh OTIMYUTENbHBIC MPU3HAKH JKUBBIX CHCTEM, B TOM YHCIE PACTEHUH,
KUBOTHBIX U YETIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIONIUE APTYMEHTHI, OMOJIOTHUECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JIJISl I0Ka3aTelbCTBA POACTBA OPraHM3MOB Pa3HbIX CUCTEMAaTHUYECKHUX TPYIIIL;



yYMEHHE pelIath OMOJOTHUECKUE 33]JauH, BBISBIATH IPUUYUHHO-CIICACTBEHHBIC CBA3U MEXITY
UCCIIeTyeMbIMH OMOJIOTHYECKUMH TPOIIECCAaMH M SIBICHUSIMH, JeNIaTh BBIBOJBI M IPOTHO3BI Ha
OCHOBaHUU TOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIMOJHATH JaOOpaTOpHble U IMpaKTUYecKhe padoThl, cOOIIOAaTh MpaBuUia IpU
paboTte ¢ yueOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIIBUTaTh THUIIOTE3bl, TPOBEPATh HUX HKCIEPUMEHTAIBHBIMU CPEICTBAMH,
dbopMynupys Lenb UCCIe0BaHUs, aHATM3UPOBATD MTOJIyY€HHBIE PE3YJIbTAThI U JeNIaTh BBIBOIBL;

YMEHHE Yy4YacTBOBAaTh B y4€OHO-UCCIIEIOBATENLCKON padoTe Mo OMOJIOTHH, IKOJIOTUU U
MEIUIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, W MyOIMYHO MPEICTABIATH
MOJTyYCHHBIE PE3yJIbTAaThl HA YIEHUYECKUX KOH(EPEHIUX;

YMEHHE OLICHUBATh ITHUECKUE ACTIEKThl COBPEMEHHBIX UCCIIEJIOBAHUI B 00JACTH OMOJIOTUU
U MeAUIMHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OILUIOJIOTBOPEHHE, HAIPAaBJICHHOE H3MEHEHUE
TeHOMa U CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP OymyIiei mpodeccnoHabHOM esATEIPHOCTH B
o0nactu OMOJIOTHH, MEAUIIUHBI, OMOTEXHOJOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MUIIEBOM
MIPOMBIIIJICHHOCTH, YIIIyOJISTh O3HABATENbHBIM MHTEPEC, HANIPABICHHBIM HA OCO3HAHHBIN BBHIOOD
COOTBETCTBYIOIIEH Mpodeccuy U MPONOJIKEHUE OMOIOrnYeckoro oOpa3oBaHMs B OpraHHU3aIMsIX
cpenHero npohecCuoHaIbHOTO U BBICIIETO 00pa30BaHUs.

[IpenmerHbIe pe3yabTaThl OCBOCHUS ydeOHOTro npeamera «buonorus» B 11 Kaacce NOMKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE€ M POJHM OUOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B TO3HAHHH 33aKOHOB
IPUPOJBl U PEUICHUH SKOJIOTUYECKUX MPOOJIEM YelOBEYECTBa, a TAK)KE B PEIICHUU BOIPOCOB
paIMOHAIBLHOTO MPUPOIOIIOIB30BAHUS, U B (DOPMUPOBAHUH [IEHHOCTHOTO OTHOILIEHUS K TPUPO/IE,
oOIIEeCTBY, 4YEJIOBEKY, O BKJIaJleé POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B DPa3BUTHE
OouoJjoruy;

YMEHHE BJAJIETh CHUCTEMOW OMOJIOTHYECKUX 3HAHWH, KOTOpas BKIIOYAET ONPEACICHHS H
MOHMMaHHE CYITHOCTH OCHOBOINOJIArafoIluX OHOJOTMYECKUX TEPMHUHOB W TMOHATHH (BUI,
sKocucTema, Ouocdepa), Ouonoruueckue Tteopun (3BomonnoHHas Teopuss Y. JlapBuHa,
CHUHTeTHYecKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 myTsSX M HamlpaBlIEHUSX
sBomtoniud, B.W. BepHaackoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro paBHosecus Jx. Xapau u
B. Baiinbepra, 3apoapimeBoro cxonactsa K. M. bapa), npasuna (mMunumyma FO. JIuOuxa,
HKOJIOTUYECKOM MUpaMubl SHEprun), runoressl (runore3a «vupa PHK» V. I'mnGepra);

YMEHHE BJIAJETh OCHOBHBIMH METOJAAMH HAYYHOTO TIO3HAHUS, HCIOIb3YEeMbIMH B
OMOJIOTHYECKUX HCCIICIOBAHMIX JKHUBBIX OOBEKTOB W OKOCHCTEM (ONUCaHWEe, W3MEpEHUeE,
HaOJI0IeHNe, HKCIIEPUMEHT), CIIOCOOaMU BBISBIEHUS U OLIEHKM AHTPOIOI€HHBIX HW3MEHEHWH B
MIPUPOJIE;

YMEHHE BBIICTATh CYIIECTBEHHBIC TPHU3HAKK: BHJOB, OHWOTEOIEHO30B, JKOCHCTEM W
omocdeppl, CTAOMIM3UPYIOMIETO, JBIDKYIIETO U Pa3phIBAIONIETO E€CTECTBEHHOTO O0TOOpa,
aJUIONATPUYECKOT0 M CUMITATPUYECKOTO BU000pa30BaHuUs, BIMSHUS JBMOKYILUX CHII HBOJIOLMH
Ha TeHO(OH]| MOMYJSAILNH, NMPUCIIOCOOIEHHOCTH OPraHU3MOB K cpele OOMTaHMs, 4YepeaoBaHUS
HaTpPaBJICHUH DBOIONNHN, KPYTOBOPOTA BEUIECTB U TIOTOKA YHEPTHU B IKOCHUCTEMAX;

YMEHHE YCTAaHABIIMBATh B3aHMOCBS3H MEXIY MPOIECCAMH dBOIOIHH, ABIKYITUMH CHIAMA
aHTPOIIOTeHe3a, KOMIIOHEHTAaMM pa3JM4YHBIX DJKOCUCTEM M IPHUCIOCOOJNEHUSIMH K HUM
OpPraHU3MOB;

YMEHHUE BBISBIISITH OTIIMYUTEIHHBIC TIPU3HAKH )KUBBIX CUCTEM, IPUCTIOCOOIEHHOCTh BUIOB K
cpene oOuTaHusl, AOMOTHYECKUX W OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHHI B ’KOCUCTEMAX CBOCH MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE apryMEHTbI, OMOJIOTHYECKYI0 TEPMUHOJOTHIO U
CUMBOJIMKY JUIsl JIOKa3aTeNbCTBA POJCTBA OPraHU3MOB pAa3HBIX CHUCTEMATHMUECKUX TPy,



B3aMIMOCBSI3U OPTaHU3MOB W Cpelbl OOMTAHWs, €IUHCTBA UYEIOBEYECKUX pac, HEOOXOIMMOCTHU
COXPaHEHUS MHOTO00Opa3usi BUJOB M JKOCHUCTEM KaK YCJIOBUS COCYIIECTBOBAHHS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHUE pemaTh OMOJIOTUIECKUE 33]1a4H, BBISIBIISATh IPHYNHHO-CIICJACTBEHHBIE CBS3UA MEXITY
UCCIIETyeMbIMU OMOJIOTUYECKUMH TIPOIIECCAMH W SIBJICHHSIMH, JI€JaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBaHUU TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIMOJHATH JTAOOPATOPHBIE W MPAaKTUYECKHE Pa0OTHI, COOOJATh IMpaBHJA IPH
pabote ¢ yueOHBIM | JIA0OPaTOPHBIM 00OPYIOBAHHEM;

YMEHHE BBIJIBUTAaTh THUIIOTE3bl, TPOBEPATH WX OKCICPUMEHTAIBHBIMU CpPEICTBAMH,
(hopMynupys LIeib UCCISA0BaAHUS, aHAIM3UPOBATH IMOJTYYCHHBIC PE3YJIBTATHI U JIEJIaTh BBIBO/IBI,

YMEHHE y4acTBOBaTh B Yy4eOHO-MCCIIEOBATEILCKOW paboTe MO OWOJIOTHH, SKOJIOTHU U
MEJUIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYyYHBIX OOIIECTB, W MyOIMYHO MPEICTABIATH
MOJIYYE€HHBIC PE3YJIbTAThI HA YYEHUYECKUX KOH(EPCHIIHSIX;

YMEHHE OIICHWBAaTh THUIIOTE3bI W TEOPUHM O TMPOWCXOXKICHUU IKU3HU, 4YEIOBEKA U
YEJIOBEYECKMX pPac, O NPUYHMHAX, MOCICACTBHSIX M CIIOCO0aX MPEIOTBPAIICHUS TI00aTbHBIX
M3MEHEHUH B Onocdepe;

YMEHHUE OCYIICCTBIISITh OCO3HAHHBIN BBHIOOp Oyaylied mpodecCHOHANTBHON NesTeIbHOCTH B
o0acTu OMOJIOTHH, SKOJIOTHH, IPUPOIONONB30BAHUS, MEIUIIMHBI, OMOTEXHOJIOTHH, IICUXOJIOTHH,
BETEPUHAPHUH, CEITHLCKOTO XO3SWCTBA, MHIIEBON MPOMBIIICHHOCTH, YIIIYOJISATh TO3HABATEIbHBIN
WHTEpEC, HAIpPaBJICHHBIA Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOLICH MPOGECCHH U MPOJODKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPraHU3aIMsIX CPEIHEro MPOPECCHOHAIBLHOIO M BBICHICTO
o0Opa3oBaHMUsI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanvectBo yacoB DJIeKTPOHHbBIE
No /i HaumeHoBaHue pa3jiejioB H TeM Konrponsmmie  TpakTueckie (uudposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble cucTeMbl U UX U3YYCHHE
3 buosnorust kietku 0.5
4 XuUMHYecKasi OpraHUu3aIus KJICTKH 10
3) Crpoenvuie u GyHKIUHU KICTKU 8 1
5 OOMeH BellecTB U MpeBpalleHnue S HEPTUH B 9 1
KIIETKE
7 HaCJIeIlCTBeH}faﬂ uHpoOpManus U 9 05
peanuzanus e€ B KJIeTKe
8 JKHU3HEHHBIN UK KIETKA 6 1 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1 1.5
1 ['eneTrka — HayKka 0 HaCJIE€ICTBEHHOCTU U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1 1
16 buoTtexHonorus u cuHTETHYECKass OMOIOTHs 4
17 PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4 13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiejioB U TeM Kowrporsmsie  Tpaxruseckue (undposbie)
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTbI padoThbI pecypen
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3Bostonus 1 €€ pe3yabTaThl 14 2
MakpoaBosronus U e€ pe3yabTaThl 6 1
4 [IpoucxoxaeHue U pa3BUTUE JKU3HH HA 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1 1
DKOJIOTUSI — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHU3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranu3Msl U cpesia 0OUTaHMs 15
8 DKOJIOTUS BUJIOB U TOIMYISAUN 0.5
9 DKoJorust cood1ecTB. DKOJIOTHYECKHE 12 1 05
CUCTEMBI
10 buocdepa — rimobanpHas sxocucTema
11 YenoBek U OKpyXkarouas cpeia
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 7.5




ITOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacoB DJIeKTPOHHbBIE
Ne Tema ypoka Kontpoas IIpakTn Jdara uudpoBbIe
n/n Bcero  HbIe yecKHe u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypcbl
1 buonorus kak KOMIUIEKCHast HAyKa U KaK 4acTb 1
COBPEMEHHOT0 00111eCTBa
JKuBbIE cCUCTEMBI M KX CBOMCTBA 1
YpoBHeBas opraHu3aius >KUBbIX CUCTEM
4 HcTopust OTKPBITHS U U3YYCHUS KIICTKH. 1
Kiterounas teopus
MeTo 161 MOJIEKYIISIPHOM U KJIIETOYHOM OMOJIOTHH.
[IpakTuueckas pabora «3yueHre METO10B
3) KJIETOYHOH Onosoruu (Xxpomarorpadus, 1 0.5
anekTpodopes, nuddepeHnnaibHOe
uentpudyruposanue, [1LP)»
6 XHUMHUYECKUH COCTAB KIIETKU 1
-, MuHepanbHbIC BENIECTBA KIICTKH, UX 1
Ouosoruyeckas poib
OpraHnyeckue BEIecTBa KIETKA — OeJKH.
8 JlaboparopHast pabora «OOHapy)eHUE OCITKOB C 1 0.5
MTOMOIIBI0 KAYECTBECHHBIX PEAKIIUI»
9 CoiicTBa, Knaccuukanys u GyHKIUU OEIKOB 1
10 OpraHnyeckue BEmecTBa KICTKA — YTIICBOIBI
11 Oprannueckue BemecTBa KJIETKH — JIMIH/IbI 1
Hyxneunossie kucnorsl. JJHK u PHK.
12 Jlaboparopnas padota «VccrnenoBanue 1 05

HYKJIICHHOBBIX KHUCJIOT, BBIICJICHHBIX U3 KJICTOK
PAa3JIMIHBIX OPTraHU3MOB»




Crpoenue u pyakiuu ATO. Jlpyrue

13 nykaeosuarpudocdars (HTD)

14 CexBenuponanue JIHK. MeToibl rTeHOMUKH,
TPAHCKPUNITOMUKHU, TPOTEOMUKH

15 MeToabl CTpYKTypHOI OHOJIOTUH

16 Tunsl knetok. [Ipokapuornueckas kieTka
CrpoeHue 3yKapuOTHYECKON KIIETKH.

17 [TpakTuyeckas padora «/3ydueHue cBOMCTB 0.5
KJIETOYHOM MEMOpPaHbI»

18 [ToBepXHOCTHBIN anmnapar KIeTK!

OpHoMeMOpaHHbIE OPTraHOU bl KIETKH.

19 [IpakTuueckas pabota «M3ydeHne TBUKEHUS 0.5
LUTOIIA3MbI B PACTUTENBHBIX KIETKAX»

[TomyaBTOHOMHBIE OPTaHOMIBI KIICTKH:

20 MUTOXOHJIPHUH, TIacTu bl JlabopaTopHas pabora 05
«HccnenoBanue mia3Moin3a 1 JIeria3Moan3a B '
PACTUTENBHBIX KIETKAX)

21 HememOpanHbie opraHon/Ibl KIETKU

22 Crpoenue u GyHKIUH s17ipa
CpaBHHTENBbHAS XapaKTEPUCTHUKA KIIETOK

23 sykapuoT. JlaboparopHas pabota «/3ydenune 0.5
CTPOEHUS KJIETOK Pa3IMYHBIX OPraHU3MOB)

ACCHUMUJISIIIAS ¥ TUCCUMMIISIIIASL — JBE CTOPOHBI
MeTtabonu3ma. Tumbel oOMeHa BEIEeCTB.

24 JlabopaTtopHas pabota «3ydeHue
KaTAIUTUYECKOU aKTUBHOCTH ()ePMEHTOB (HA
pUMepe aMIIIa3bl WK KaTajaa3bl)»

DepMEHTATUBHBIN XapakTep PeaKnid KIETOYHOTO
o5 MeTtabonm3ma. JlaboparopHas padota «M3yuenue 05

(hepMEeHTaTUBHOTO PACHICTUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIBHBIX M )KHBOTHBIX KJIETKAX)




26

benku-akTHBaTOPHI U OEIKU-UHTHOUTOPBI

27 ABTOTpO(HBIH THIT 0OMEHa BELIECTB
28 doTrocuHTE3
29 Xemocunres. Jlaboparopuas pabota «CpaBHeHUE 05
poreccoB POTOCUHTE3a U XEMOCHUHTE3a» '
AHa’poOHBIC OpraHu3Mbl. Busl OposkeHusl.
30 Jlaboparopnas pabota «CpaBHEHHE TPOIIECCOB
OpOKEHUS U JIBIXAHUSDY
31 AdpoOHBIE OPraHU3Mbl. JTaIbl SHEPTETHUECKOTO
oOMeHa
39 DHeprus MeMOpPaHHOTO IpaJIneHTa MPOTOHOB.
Cunre3z AT®: pabora npoToHHO AT®-cuHTa3BI
33 Peaknium MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — MatpuuHbii cuate3 PHK
35 Tpaucsiiust u e€ 3Tarbl
36 KoaupoBanue amunokucior. Pons pubocom B
O6uocuHTe3e Oenka
37 Opranu3zaiys reHoMa y IpoKapuoT U 3yKapuoT
38 MomnexymsipHbIe MEXaHU3MBbI IKCIIPECCHU T€HOB Y
3yKapuoT
Bupycbl — BHekJIeTOUHBIE (OPMBI KUZHU U
39 obnuratHele napa3uTsl. [IpakTuueckas pabota 0.5
«Co3znanue MoJeNu BUPYCca»
40 BI/IpyCHBje 3a00JIeBaHUs YeJI0BEKa, )KUBOTHBIX,
pacteHuit
41 HanorexHomornu B OMOJIOTHH U MEIUIINHE
42 JKU3HEHHEBIN UK KIETKU
43 Matpuunsiii cunte3 JJHK
44 Xpomocomsl. JlabopaTopnas pabdora «3yuenue 05

XPpOMOCOM Ha IOTOBBIX MUKPOIIPCIIapaTax»




45 JleneHre KIETKH — MHTO3 1
Tunel knetok. Kapuokunes U IUTOKUHES.

46 JlabGopaTopHas pabora «HabmroneHne MmuTo3a B 1 05
KJIETKaX KOHYMKA KOPEIIKa JiyKa (Ha TOTOBBIX '
MUKpOITperaparax )

47 Peryisanus :KM3HEHHOT O LIUKJIA KJIETOK

48 Opranus3M Kak eIHOE 11e10€ 1

49 Txanu pacrenuii. JlJaboparopnas pabota 1 05
«M3yueHne TKaHell pacTeHUI» '

50 Txanu KUBOTHBIX U YenoBeka. JlabopatopHas 1 05
pabota «/3ydyeHune TKaHei JKUBOTHBIX '
Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabota «3ydyeHne opraHoB IBETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB 1

53 JIBI>KEHHE OPTaHU3MOB

54 IIntanue opraHu3MoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa 4eloBeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA

58 TpaHcnopt BemecTB y OpraHu3MoB

59 KpoBeHocHas cricrema Mo3BOHOYHBIX )KHBOTHBIX U 1
9eoBeKa

60 Brigenenue y opraHu3mMoB 1

61 3amura y OpraHu3MoB 1

62 NMmyHHast cucteMa yenoBeka 1

63 Pa3npaxuMocTh U peryssums y OpraHu3MoB 1

64 I'ymoparnbHast peryasius 1 SHIOKpUHHAS CHCTeMa 1

JKHUBOTHBIX U YCJIOBCKaA




65

@DopMbl pa3MHOKEHUST OPIraHU3MOB

66

[TonoBoe pazmMHOKEHUE

67

68

Meiios

I'amerorenes. OOpa3oBaHue U Pa3BUTHE MOJIOBBIX

kietok. Jlaboparopnas padota «3yuenue
CTPOEHHS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTMpernaparax»»

0.5

69

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOIEHE3

70

71

72

3axaJika OpraHoB U TKaHE! U3 3apOJIbIILIEBbIX
JIUCTKOB

Poct u pa3Butue xuBotHbIX. JlabopaTopHas
pabota «BpIsiBIEHIE IPU3HAKOB CXOJICTBA
3apo/ibliel TO3BOHOYHBIX KUBOTHBIX)

PasMHOXeHUE U pa3BUTHE PACTEHUIA.

Jlaboparopnas pabota «CTpoeHre OpraHoB
Pa3MHOXKEHUS BBICIIUX PACTCHHID

0.5

0.5

73

74

75

76

I/ICTOpI/Iﬂ CTAHOBJICHUA U PAa3BUTHA T'CHCTUKHU KaK

HayKu

OCHOBHbBIC TOHITHUS M CUMBOJIbI TCHETHKH.

Jlaboparopnast pabota «lpo3zoduiia kak 00bEKT

TCHCTUYCCKUX HCCHGI{OB&HI/Iﬁ»

3aKOHOMepHOCTI/I HaCJICAOBAHUS ITPU3HAKOB.
MOHOI‘I/I6pI/I,[[HO€ CKpCIIUBAaHUC. HpaKTI/I‘{eCKaﬂ

pabota "U3yueHune pe3ynbTaTOB MOHOTHOPHIHOTO

CKpeIIMBaHUs y 1po30(uisr"

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI MOHOFI/I6pI/I,Z[HOFO
CKpCIINBaHUA

0.5

0.5

77

78

Anamusupytomiee ckpenBanue. Hemonxoe
JOMUHHUPOBaHHE

JurunbpunHoe ckpeuuBanue. [Ipaktuueckas

0.5




pabora «/3ydeHne pe3yabTaToB TUTHOPUIHOTO
CKpEUIMBaHUS y APO30(DUITBI»

LII/ITOJ'IOFI/ILIGCKI/IC OCHOBBI I[I/II‘I/I6pI/II[HOFO

79 1
CKpEIIUBAHUS
80 CueryieHHOE HaclleZJOBaHUE TPU3HAKOB 1
81 XpOMOCOMHasI TEOPHS HACJIEICTBEHHOCTH 1
82 I'eneruka mona 1
83 I'eHoTun Kak HeJIOCTHAsI CUCTEMA 1
84 ['eneT4eCKUT KOHTPOJIb PA3BUTHS PACTCHUM, 1
KUBOTHBIX U YEIIOBEKA
85 N3meHunBOCTh NpU3HAKOB. BUIbI N3MEHUYNBOCTH
86 MoaudukarmoHHass K3MEHYUBOCTh
BaprannoHHBIN psig ¥ BapUallMOHHAsA KpHUBasl.
Jlaboparopuas padota «Vccienopanue
87 3aKOHOMEPHOCTEH MOAM(PUKAITMOHHON 1 0.5
M3MEeHYUBOCTH. [locTpOoCHHE BapHAIIMOHHOTO psila
Y BApUALIMOHHON KPUBOI»
88 ['enotunuueckas uamMeHunBoCcTh. KoMOMHaTHBHAS 1
W3MEHUYUBOCTH
MyTtannoHHast U3MEHUYUBOCTh. [IpakTudeckas
89 pabota «MyTaun y 1po30¢puiibl (Ha TOTOBBIX 1 0.5
MUKpOTIpenaparax)»
90 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIiecca. 1
DONUreHeTuKa U SITUTeHOMHKA
01 I'enernka yenoBeka. [IpakTudeckas padoTa 1 05
«CocTaBiieHUE Y aHAJIA3 POJIOCTOBHOW '
92 MeTtoabl MEIUITMHCKOI T'€HETUKHU 1
3HaueHNEe METUIIMHCKON TeHETUKH B
93 MIPEOTBPAIICHUN U JICYCHUU TeHETUIECKUX 1

3a00JIeBaHU YeI0BEKa




OcHoBHBbIE TIOHATHS cenekiuu. JlaboparopHas

94 pabora «l3ydeHue copToB KyIbTYypHBIX paCTCHUHN 1 0.5
Y TIOPOJT JOMAITHHUX KHUBOTHBIX)

95 Mertoapl ceneKInoHHOo# padoTsl. JlaboparopHas 1 05
pabota «3yueHre MeToI0B CeNIeKIIMU PACTEHUI '

9 JlocTHKEeHHSI CeTICKIIUU PACTEHUI U JKUBOTHBIX. 1
[Tpaktuyeckas padora «I[IpuBHuBKa pacTeHuil»

97 CoxpaHneHnue, U3y4eHHEe U UCIIOJIb30BaHUE 1
TCHETUUYECKUX PECypCOB
buoTtexHonorus kak Hayka U OTpaciib

98 npousBojicTBa. [IpakTuueckas pabora «M3yuenue 1 0.5
00BEKTOB OMOTEXHOIOTUM»

99 OCHOBHBIE HAMPABJICHHUS] CHHTETUICCKON 1
ouonoruu

100 XpoMocOMHasi M TeHHAsE MH)KEHEPHUs

101 Menunuackue OMOTEXHOJIOTUU

102 Pesepaubiit ypok. [loBropenue, 00061ieHue, 1
CUCTEeMAaTH3aIHsl 3HAHHUH

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13.5




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoxa Koutpoas  IIpakrtn Hara uudposbie
n/n Bceero HbIE yecKHe u3yuyeHusi oOpa3oBaTejibHbIE
padoThbI padoTbI pecypchl
1 OpodmonionHast Teopust Y. JlappuHa 1
5 JIBMIKYIIME CUIIBI 3BOJIFOLIMU BUIOB 110 Y. 1
Hapsuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOp
4 ®opMUpOBaHUE CUHTETUYECKON TEOpUU 1
HBOJIIOLUH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPO3IBOJIIOLUS U MaKPOIBOIFOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA 1
3BOJIIOLIMU
3aKoH reHeTHuecKkoro pasHosecus Jlx. Xapauy,
7 B. BaiinGepra. JIaboparopHas pabota 1 05
«BblIsiBIEHNE U3MEHYMBOCTH Yy 0CO0€H 0AHOTO '
BUJIA»
8 DOneMeHTapHbIe GaKTOPBI IBOTIOLUU 1
9 Oddext ocHoBatens. IhdexT OyTbUIOYHOTO 1
rOpJIbIIIKA
10 Murpauuu. M30n0muu nonymsmuuii: 1
reorpaduyeckas, Ouonornueckas
11 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN 1

(bakxTop 3BONIIOLIUU




12

[TonoBoit oTOOP

[TpucnocoOIeHHOCTh OPraHM3MOB KaK pe3yyibTaT
MUKpO3BOJIONMH. JlaboparopHas paboTa

13 «M3yuenue apoMop(030B U HANOATANTALUHN Y 05
pacTEHUN U KUBOTHBIX)»

[Ipumeps! npucnocodIeHU Y OpraHu3MOoB:
MopdosiorHuecKue, GU3H0IOTHIECKUE,

14 OHMOXMMUYECKHUE, ITIOBEICHUECKHUE. 0
Jlaboparophuas padota «IIpucrnocobnenus &
OpPTaHU3MOB U UX OTHOCHUTEIIbHAS
11e1eco000pa3HOCThY
Bun, ero xpurepun u ctpykrypa. JlabopatopHas

15 pabora «CpaBHEHHE BUIOB I10 0.5
MOP(OJIOTHIECKOMY KPUTEPHIOY

16 Crpykrypa BHIa

17 BunoobpazoBanue kak pe3yabTaT
MUKPOIBOJIOIIH

18 CBs13b MUKPO3BOJIIOLUH U SMUJEMHOJIOTUU

19 Makponssomtonus. [laneonronornueckue
METO/bI U3yUEHHUS IBOTIOIMU

20 buoreorpaguueckue MeToabl U3y4eHUs
IBOJIIOIIH

91 OMOPHOTIOTrHUECKUE U CPABHUTENBHO-

MOP(OJOTHUECKUE METO bl N3YUEHUS SBOJIIOLIUU

99 MonekynsipHO-TeHETHUECKHE, OMOXUMHYECKHUE U
MaTeMaTHYeCKUEe METO bl N3YUEHUS SBOJIIOLIUU

23 OO01mure 3aKOHOMEPHOCTH BOJTFOIIHH

24 AnantuBHas paauanus. HepaBHOMEpHOCTb




TEMIIOB 3BOJIFOITMH

HaquLIe THIIOTE3bI ITPOUCXOXKACHUA )KU3HU HA

25 3emiie

26 JloHay4HBIE MTPECTABICHHS O 3aPOXKICHUN
KU3HH

27 OcHOBHBIE 3Tallbl HEOPraHUYECKON IBOJIIOLIUN

28 ['unoTessl 3apoXKACHUS KU3HA
Hcropus 3emin 1 METO/IbI €€ H3yUCHHUS.

29 Jlaboparopnas pabota «/3ydeHue u oncanue 0.5
HCKOITAEMBIX OCTATKOB JIPEBHUX OPraHHU3MOBY

30 HauanbHble 3Tanbl OpraHnuecKon IBOIIOIIH

31 DBOJIIOLIMS 3YKAPUOT
OCHOBHBIE 3TaIbl YBOJIOIIH PACTUTEILHOTO

39 mupa. [Ipaktiueckas padora «M3yyenne 05
0COOCHHOCTEH CTPOCHHSI PACTCHUI Pa3HbBIX '
OT/IEJIOBY

33 OCHOBHBIE 3TaITbl YBOJIOINH KHBOTHOTO MHpa
DBoJroNHs )KUBOTHBIX. [IpakTdeckas padora

34 «3yueHne ocoOeHHOCTEN CTPOCHUS 0.5
MO3BOHOYHBIX KHBOTHBIX)

35 Pa3BuTHe *u3HM Ha 3eMJIe 110 3paM U NepuojiaMm

36 MaccoBbie BBIMUpaHHS — YKOJIOTHYECKHE
KPHU3HUCHI TPOIILIOTO

37 CoBpeMeHHBII SKOJIOTHYECKUN KPU3HC, €T0
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOTO

IPOILJIOrO




OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI

39
OpTraHu3MOB

40 AHTpPOIIOJNIOTrUsI — HayKa O 4eJIOBEKE

a1 PasButue npencraBieHui 0 MPOUCXOXKICHUN
YeJoBeKa
MecTo 4enoBeka B CUCTEME OpPTraHUIEeCKOTO

42 mupa. Jlaboparopnas padota «3ydeHue 05
0COOEHHOCTEH CTPOCHHUS CKEJIeTa YeIIOBeKa, '
CBSI3aHHBIX C TIPSIMOXOXKICHUEMY

43 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a

44 CooTHoIIeHnE OMOJIOTHYECKUX U COITUATBHBIX
(hakTOpPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaIMM AHTPOTIOTEHE3a

46 [TaneoreHeTrka M MaJeOreHOMHUKA

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKA
Yenoseueckue pachl. [Ipaktuueckas padbota

48 «M3ydeHne KOJIOTHUECKUX a/larTaluii 0.5
YeIIOBEKa»

49 MeXIUCIUTITMHAPHBIE METOIBI aHTPOMOJIOTUN

50 3aporkIeHUE U Pa3BUTHE YKOJIOTUN
Metonst sxkonorun. JlabopaTtopHast paborta

51 «M3ydeHne METOJ0B IKOJIOTHYECKUX 0.5
HCCIICIOBAHUI)

52 3HaueHue YKOJIOTUIECKUX 3HAHUMN I YelIOBEKa

53 Okonorndeckue GaKTopsl

54 Abunortnueckue GaxTopsl. CBeT Kak 05

sKosioruueckuit gpaxtop. JlaboparopHas padota




«BbIsIBIEHHE TIPUCTIOCOOJIEHUI OPraHU3MOB K
BIIUSTHUIO CBETa»

AbGuotnueckue pakropsl. Temmneparypa Kak
skosioruueckuii pakrop. JlaboparopHas pabora

55 . 1 0.5
«BpIsBIIEHNE IPUCTIOCOOICHHU OPTraHU3MOB K
BIIMSTHUIO TEMIIEPATYpPhI»
Aobunortnueckue pakTopbl. BrnaxkHocTh Kak
56 sKosoruueckuit paxtop. Jlaboparopuas padota 1 05
«AHATOMHYECKHE OCOOCHHOCTH PACTEHUH U3 '
Pa3HBIX MECT OOUTAHUS
57 Cpenbl oOuTaHus OPraHu3MOB 1
58 Buonornveckue puTMbl 1
59 JKuznennbie GopMbl OpraHU3MOB 1
60 buotnueckue hakTopsl 1
61 3Hauenne OMOTUYECKUX B3aUMOIEUCTBUAMN IS 1
CYIIECTBOBAHHS OPTaHU3MOB B CpeJie OOUTaHUS
62 OKOJIOTHYECKHE XapaKTEPUCTUKH TOMYJIALUN 1
OCHOBHBIE TIOKA3aTEJIH TOYJISIIIH:
63 YHCIICHHOCTD, TNIOTHOCTh, BO3pACTHAS U 1
MIOJIOBAsI CTPYKTYpa
OCHOBHbIE IOKA3aTeIN MOMYJISALNH:
64 POXTaeMOCTh, IPHPOCT, TEMI POCTa, 1
CMEPTHOCTh, MUTPAIIAN
65 DKoJIOTHYecKast CTPYKTYpa MOMYISIUH
66 JlnHaMuKa TONYJISIIAN ¥ €€ PeryIsus
67 KpuBsle pocTa 4nCI€HHOCTH MOMYJISIIINH. 1
KpuBble BEDKHBaHUS
68 Dkonorndeckas Huma Buaa. Jlaboparopras 1 0.5




pabota «lIpucrnocoOiieHus ceMsiH pacTeHUH K

pacceneHuIo»

69 Bun xak cucrema nomynsiuit

70 3aKOHOMEPHOCTH MOBEICHUS U MUTPALIU
KUBOTHBIX

71 Coo011ecTBO OpraHu3MoB — OUOIICHO3

72 DKocucTemMa Kak OTKpbITasi cucTeMa

73 KpyroBopot BeliecTs U MOTOK SHEPTHU B
HKOCHUCTEME

74 OcHOBHBIE MTOKA3aTENIN IKOCHCTEMBI

75 DKOJIOTUYECKUE MUPAMUIBI

76 W3MeHeHns cooOIEecTB — CYKIECCHH

77 [Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03€p U
peK. DKOCUCTEMBI MOpPEN U OKEAHOB

78 [TpupoaHBIe 5KOCHCTEMBI. DKOCHCTEMBI TYH/IP,
JIECOB, CTEMEM, ITyCThIHb

79 AHTpPOIIOT€HHBIE YKOCUCTEMBI

80 Ypb6oskocucremsl. [IpakTrueckas pabora 05
«V3ydenue u onucaHue ypo0o3KOCUCTEMBI» '

81 3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX
B3aMMO/ICVCTBUI OPraHU3MOB B 3KOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPS3HEHUIN Pa3HbIX

82 TUIIOB Ha CyOOpraHU3MEHHOM, OPTaHU3MEHHOM,
TIOTTYJISIITUOHHOM M 9KOCUCTEMHOM YPOBHSX

83 buocdepa — olbmierutanerapHas 060104Ka
3emnn

84 VYuenue B. W. Bepuazckoro o 6uochepe




85

3aKOHOMEPHOCTH CYIIECTBOBaHMS OHoCchepbl

KpyroBopoTs! BeliecTB 1 OMOre0XMMHYECKHEe

86
IIUKITBI

87 3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI
CyIIH

88 YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosnelicTBue uenoBeka Ha 6uochepy

01 AHTpONOreHHOE BO3JEHCTBUE HA PACTUTENIbHBIN
Y )KUBOTHBIN MUP

92 Oxpana npupoibt

93 OCHOBHBIE TIPUHITUITBI YCTOHYHBOTO Pa3BUTHS
YeJIOBEYECTBA U TIPUPO,IBI
ParnmonansHO€ IPUPOIONIOIB30BAHUE U

94 COoXpaHeHHEe OMOJIOTHYECKOT0 pa3HOOOpa3us
3emuu

95 O6061meHue o Teme «MUKPOIBOTIOIUS U €€
PE3yIbTaThI»

96 O6001menue mo Teme «MaKpOIBOIIONHUS U €€
pe3yIbTaTHI»

97 O6006menue no Teme «IIpoucxoxaenue u
pa3BUTHE KU3HU Ha 3eMIIe»

08 O6061menue o teme «IIpoucxoxaeHue
Yel0BeKa — aHTPOIIOTEHE3»

99 O60061eHne 0 TeMe «IKOJIOTUsl — HayKa O
B3aMMOOTHOIICHHSIX OPTaHH3MOBY

100 O606menne o TeMe «OpraHu3Mbl U cpea




oouTaHus»

O060011eHue 110 TeMe «DKOJIOrU BUAOB U

101 . 1
TIOTTYJISITTHI
102 O606menue o reme «buocdepa — rmodabHAs 1
IKOCHUCTEMAY»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Buonorus: 10 xnacc: yriayOlIeHHBIH YPOBEHb: y4eOHOE MOCOOHE: B 2 4aCcTAX
/B.B.Ilaceunuk, A.A. Kamenckuii, A.M.Py61oB u np.; moxa pexa. B.B.ITaceunnka. —
Mockga : IIpocsemenue, 2024. — (JInHus KU3HU).

2. buomnorus: 11 knacc: yrimyOneHHBIH ypOBeHb: ydeOHOE mocobue: B 2 4acTsx
/B.B.Ilaceunuk, A.A. Kamenckuii, A.M.Py6r1oB u np.; mox pexa. B.B.Ilaceunnka. —

Mockaa : I[Ipocsemenue, 2024. — (JIunus xu3HNM).
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