MKOY "KpacnonuBunckas COLI"

IMTPUHATO YTBEPX/IEHO

Ha [1€JarOTM4E€CKOM COBETE [Ipukas ot « 25» aBrycra» 2023 r.
[IpoTokom oT « 25» aBrycra» No 164

2023 1. Ne 1 JIMpEeKTOp MIKOJIBI

E.B. ITorpenanosa

m JOKYMEHT NOAMNCAH
QNEKTPOHHOW MOAMUCHIO

Ceptudukat: 4DD5730435C9F2E92B37CCE7DA963894
Bnapeneu: Motpenanosa Enena BnagumuposHa
OenictButeneH: ¢ 01.09.2023 go 24.11.2024

PABOYASA TIPOT'PAMMA

yueOHoro npeamera «buoJsiorusi. Yriy0JieHHbIH YPOBEHb)
u1st ooyuaroruxcst 10 —11 kimaccoB

Cocrasuina: [1sacronosa T.A., yuurens OMOIOTHH U XUMHUH



C. Kpacnas Husa, 2023



MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo yueOHOMYy mpenmMery "buonorus" (manee - OuoJIOTHS) HA YpOBHE CPEIHETO
obmiero obpa3oBanus pazpadorana Ha ocHoBe DenepabHOTO 3aKoHA OT 29.12.2012 Ne 273-D3 «O6
obpazoBannu B Poccuiickoit ®@enepamuny, ®I'OC COO, KoHuenuwmu mnpenogaBaHus ydeOHOTO
npeamera «brosorus» u OCHOBHBIX MOJOKEHUH (enepanbHoil paboueil mporpaMMbl BOCITUTAHUS.

VYuebnsiii ipeamer «buosorus» yriryosnéaHoro ypoBHs u3ydenust (10—11 kmaccel) siBisieTcs
OJHUM W3 KOMIIOHEHTOB HpeaMeTHOoW oOnactu «EcTtecTBeHHO-HaydHbIe MpeaMmeTb». CoriacHo
nonoxkenussMm GPI'OC COO npodunsHble yueOHBIC IPEIMETHI, U3ydyaeMble Ha YIIIYOJIEHHOM ypOBHE,
SBIIAIOTCST criocoOoM uddepeHnunanuu oOydeHUss Ha YpPOBHE CpETHEro o0miero oopazoBaHUs U
MpU3BaHbl 00€CMEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOILIUM, CPEIHUM OOIIUM, CPEIHHUM
npodeccHoOHATLHBIM M BBICIIUM O0Opa3zoBaHueM. B TO ke Bpemsl KaxAbld W3 3TUX Y4eOHBIX
MpeIMETOB JOJKeH OBbITh OPHEHTUPOBAH Ha MPUOPUTETHOE pelIeHHEe O00pa30BaTeIbHBIX,
BOCIIUTATENbHBIX M PA3BUBAIOLIMX 3a]ad, CBSA3aHHBIX C mpodopueHTanuel oOydaromuxcs Hu
CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOW 00JacTH HAy4YHOIO 3HAHHS, CBS3aHHOTO C OMOJOTHEH,
MEIHUIMHOM, SKOJIOTHEM, IICUXOJIOTUEN, CIIOPTOM UJIM BOCHHBIM JICJIOM.

[IporpamMma mo yue6HOMy mpeamery "buonorus" maér mpeacraBieHHe O LETU M 3a1adax
u3ydyeHust yueOHoro npeamera «buonorus» Ha yriiyOJ€HHOM YpOBHE, OINpeaesseT 00sd3aTelbHOe
(MHBapuaHTHOE) MPEIMETHOE COJAEpKaHHMEe, ero CTPYKTYpUpPOBaHHME [0 pa3ienaM Hu Temawm,
pacnpeziesieHre Mo KjaccaM, peKOMEHYeT IOCIeA0BaTeNbHOCTh U3yUeHUsl y4eOHOTro Marepuaia ¢
y4€TOM MEXIMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTUKU Y4eOHOTO IMpollecca, BO3PACTHBIX
ocobeHHOCTeH oO0yyaromuxcs. B mporpaMme 1mo OHONIOTHM peain30BaH MPUHIUI TPEEMCTBEHHOCTH
C Uu3y4YeHHEeM OWOJOTMH Ha YpPOBHE OCHOBHOTrO o00Imero oOpa3oBaHus, Onarojgaps demy
[IPOCMAaTPUBAETCS HAINPABICHHOCTh HAa IIOCIEAYIOUIEe pa3BUTHE OWOJIOTMUECKHUX 3HAHUM,
OPUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IKOJIOTUYECKOTO
MBILIUICHUS, TIPEICTABICHUI O 37I0pOBOM 00pa3e >KW3HHU, Ha BOCIUTAHHWE OEPEKHOTO OTHOUICHHUS K
OKpYyXarlleld npupoaHoil cpene. B mporpamme mo OHUONOrMHM TakKe IMOKa3aHbl BO3MOKHOCTH
yuebHoro mnpenmera «buonorms» B peanmusanuu TpeboBanuit ®I'OC COO kx muaHUPyEeMBbIM
JUYHOCTHBIM, METAlpPEJAMETHBIM U TpPEeIMETHBIM pe3yjibTaram oOOydeHus U B (POPMUPOBAHUU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIbHON AEATEIbHOCTH 00YYaIOIMIMXCS 10 OCBOCHHIO CO/EPIKAHUS
OM0JIOrNYecKOro 00pa3oBaHus Ha YpOBHE CpeHEro oouiero o0pa3oBaHusl.

VY4eOHnblii npenmer «buosorus» Ha YpPOBHE CpeJHEro ooOlero oOpa3oBaHHs 3aBepIacT
Ouosoruyeckoe oOpa3oBaHHE B IIKOJIE U OPHEHTUPOBAH HA PACHIMPEHUE U YIIIyOJleHUE 3HAHHMA
oOyyaroluxcs 0 )KMBOU MPUPOE, OCHOBAX MOJIEKYJISIPHONU U KJIETOYHOU OMOJIOTHHU, SMOPUOIIOTUU U
OMOJIOTHH Pa3BUTHUSA, TCHETUKH, CENIEKINH, OMOTEXHOJIOTHH, SBOJIIOIIMOHHOTO YUE€HHUS U IKOJIOTUH.

N3yuyenne yueOHoro mpeamera «buosnorus» Ha yriyOJe€HHOM YpPOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYYaIOLIMXCS K MOCIEAYIOLIEMY MOJyYeHHIO OMOJIOrHYecKoro oopa3oBaHus B By3ax U
OpraHM3alusIX cpeaHero npodeccuoHaabHOro odpazoBanus. OCHOBY €ro cojaepKaHHsl COCTaBIISIET
cucTemMa OMONIOrMYECKUX 3HAHWM, MONTYYECHHBIX MPU M3YyYEHHH OOYYArOIIMMHCS COOTBETCTBYIOIIUX
CHUCTEMATHYECKUX pa3/ieJIOB OMOJIOTMM Ha YpPOBHE OCHOBHOTrO o0miero oOpaszoBanusi, B 10-11
KJIaccaxX 3TH 3HAHUA MOMYYaroT pa3BUTHE. Tak, pacIUpeHbl U yriIyOlieHbl OMOIOTHYECKUE 3HAHUS O
pacTeHHUsIX, JKUBOTHBIX, Ipr0Oax, OaKTepusx, OpraHu3Me YeJ0BeKa, OOIINX 3aKOHOMEPHOCTSIX JKU3HHU,
JIOTIOTHUTEIHHO BKJIFOUEHBI OWOJIOTMYECKUE CBEACHHS MPUKIATHOTO W TMOWCKOBOTO XapakTepa,
KOTOpbIE MOXHO HCIIOJIb30BAaTh KaK OPUEHTUPHI IS MOCeIytomIero Beidopa nmpodeccun. Bozmoxna
TaK)Ke WHTErpamus OUOJOTMYECKUX 3HAHUH C COOTBETCTBYIOIIMMHU 3HAHUSMH, MOTYyYCHHBIMHU
00yyarolUMUCs NpU U3y4eHUU (HU3UKHU, XUMHUH, reorpaduu 1 MaTeMaTUKH.

CtpykTypa mporpaMmmsl o yuebHomy npeamety "bruonorus” orpakaeT cUCTEeMHO-YPOBHEBBIN
U DBOJIOUMOHHBIM MOAXOAbI K H3ydeHHIo Ouosiornu. CorjacHO UM, H3Y4alOTCs CBOMCTBA H
3aKOHOMEPHOCTH, XApPaKTEPHBIE MJisi KUBBIX CHCTEM pPA3HOrO YPOBHS OpraHU3alldH, SBOIIOLUU
OpraHUYECKOTO MHUpa Ha 3emMyie, COXpaHEHHs OMOJOTHYECKOTro pazHooOpasws muianetsl. Tak, B 10
KJIacCE€ M3YYAIOTCS OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOM OMOJOrHM, 3MOPHONOTHU U OUOJIOTHH
pa3BUTHS, TEHETUKU U CEJIEKIUHU, OMOTEXHOJOTUN U CUHTETUYECKOW OMOJIOTHH, aKTyallu3UpPYIHOTCS



3HaHHUA OOy4arommxcs mo OOTaHWKE, 300J0THH, aHAaTOMUH, (u3nonoruu 4denoeka. B 11 kimacce
M3Y4aroTCsl BOJIIOIMOHHOE YUE€HHE, OCHOBBI SKOJIOTHH U yueHHe 0 buocdepe.

VYuebublii mnpeamer «buomorus» mpu3BaH  00ECIEYHTh  OCBOEHHE  OOYYarOUIMMHCS
OHMOJOTrMYECKUX TEOPHM U 3aKOHOB, WAEH, MIPUHLUIIOB U MPaBUJ, JEKAIIMX B OCHOBE COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MHUPA, 3HAHUW O CTPOSHUHU, MHOTOOOpa3HH U OCOOCHHOCTSIX KJICTKH,
Oopranusma, TMOMYyJsSlIUU, OHOLEH03a, SKOCHCTEMBbl, O BBIIAIOIIMXCS HAYYHBIX JOCTHKCHUSX,
COBPEMEHHBIX HCCJICIOBAHUSX B OMOJOTHH, MPHUKIATHBIX ACHEKTaX OMONOrHMYecKux 3HaHuh. [lis
Pa3BUTHUA U MOJICPKAHUS UHTEepeca 00yJarouuxcsa K OMOJIOTHU HapsIly CO 3HAUUTEIbHBIM 00bEMOM
TEOPETUUECKOr0 MaTepHalia B COJICPKAHUU MPOTPAMMBI IO OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C
UCTOpHUEH CTAaHOBJICHHS M Pa3BUTHS TOM WJIM MHOM 00JacTu OMOJOTHH, BKJIAIOM OT€YECTBEHHBIX U
3apyOeKHBIX YIEHBIX B PEIICHNUE BAKHEUIINX OMOIOTHYECKUX U IKOJIOTHYECKUX MPOOIIEM.

Lenp m3yuenuss ydueOHoro mpenmera «buonorus» Ha yriyOonéHHOM YpPOBHE — OBJaJIeHUE
00yJarOMUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHW3aIliH KUBBIX CUCTEM Pa3HOTO
paHra W mpuoOpeTeHHe YMEHUH HCIONb30BaTh OSTH 3HaHMS B (OPMUPOBAHMM HUHTEpeca K
ornpeaenéHHoN 001acTu MPOPEeCCHOHATBHON e TEIILHOCTH, CBI3aHHON ¢ OMOJIOTHEH, WITH K BEIOOpPY
y4eOHOro 3aBeIeHUs I MIPOJOJIKEHHS OMOJIOTUYECKOT0 00pa30BaHusl.

JocTiwkenne nenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriyOn€HHOM YpOBHE
o0ecreunBaeTcs peleHueM CIeAYyIoInX 3a1ayu:

OCBOCHHUE OOYYAIONIMMHUCSI CUCTEMbI OMOJOTUYECKMX 3HAHWUN: 00 OCHOBHBIX OHMOJIOTHYCCKHX
TEOpHUAX, KOHLEMIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M TMpaBWJIAX, COCTABJISIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAY4YHYIO KapTUHY MHUPA; O CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTAX
OMOJOTMYECKUX CHUCTeM (KJIeTKa, OpraHu3M, MOMYJSIIus, BHUA, OuoreouneHos, Ouocdepa); o
BBIAFOIINXCS OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAaHUSIX B OMOJIOTHH;

O3HAaKOMJICHHE O0Yy4aroUIuXcs ¢ METOAaMH MO3HAHUS KUBOU MPUPOJIBI: UCCIEI0BATEIbCKIUMHU
METOJIaMU OMOJIOTHYECKHIX HAyK (MOJCKYJISIPHOU U KIIETOYHOW OMOJIOTUH, IMOPHOJIOTHU U OHOJIOTHH
pa3BUTHSA, TEHETUKU M CEJICKIUU, OMOTEXHOJOTUU U CHUHTETUYECKON OMOIOTWH, IMajJeOHTOJIOTHH,
9KOJIOTMH); METOJAMH  CAMOCTOSITEJIbHOTO TPOBEIEHUS OWOJOTHYECKUX  HCCIEIOBAaHUN B
naboparopuu U B mpupo/ie (HaOnoaeHne, N3MepeHne, IKCIIEPUMEHT, MOJICIIUPOBAHHUE);

OBJIQJICHUE OOYYAIONUMHUCS YMEHHUSMH: CaMOCTOSTEIbHO HAaXOAWTh, aHAJIU3UPOBATH U
UCIOJIb30BaTh OHMOJOTMYECKYI0 HMH(OPMAIIHMIO; TMOIH30BAThCSI OMOIOTUYECKOW TEPMUHOIOTHEH U
CUMBOJIMKOM; YCTaHABJIMBATh CBSI3b MEXKY Pa3BUTHEM OHOJIOTHH M COIUATBLHO-DPKOHOMHUYECKUMHU U
HKOJIOTHUECKUMHU TMPOoOJIeMaMH YeJIOBEUYECTBA; OICHMBATh MOCIEJICTBUS CBOEH JEATEIHLHOCTU IO
OTHOIIIEHUIO K OKPYXKAIIIEeH TMPUPOJHON cpene, COOCTBEHHOMY 370POBBIO M 37I0POBBIO
OKpY)XaloIIUX Jrojel; OOOCHOBBIBAaTH M COONIOJATh MeEpbl MPOPHIAKTHKH HHQPEKIIMOHHBIX
3a00eBaHU, TIpaBUja TOBEACHUS B TMPUPOJE W oOOecredeHus 0e30MacHOCTH COOCTBEHHOM
KHU3HEJCATSILHOCTY B YPE3BBIUAHHBIX CHUTYallUsX MPUPOJHOTO U TEXHOTCHHOTO XapakTepa;
XapaKTEepPU30BaTh COBPEMEHHBIC HAYYHBIE OTKPHITHS B 00JIaCTH OMOJIOTUH;

pa3BUTHE Yy OOYYarONIMXCS HMHTEIUICKTYAIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBHITUSAMH ¥ COBPEMEHHBIMH HCCIICIOBAaHUSMH B OHOJIOTHH,
pelmaeMbIMi €10 MpoOJeMaMH, METOJOJIOTHEN OHOJOTHYECKOTO HCCIENOBAHMs, MPOBEICHUS
OKCIICPUMEHTAIbHBIX ~ WCCIACAOBAaHWM, peIieHUusT  OMOJOTWYECKMX  3a71a4, MOJCIUPOBAHUS
OMO0JIOTNYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTAaHUE Yy OOYyYaIOMMXCS IIEHHOCTHOTO OTHOIIEHUS K XKWUBOM MPHUPOJE B IEIOM U K
OTJIENbHBIM €€ 00BEKTaM U ABIECHUSAM; (POPMHUPOBAHHUE IKOIOTUUECKOM, TEHETHUECKON TPaMOTHOCTH,
o01eit KyIbTyphl MOBEICHHS B IPUPOJIC; MHTETPAIlMN €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHne OOYYaAIOIMIUMUCA KOMIIETEHTHOCTH B PaIlMOHATBHOM TMPHUPOAOIOIE30BAHUN
(cobmronenne mpaBuWil MOBEJEHUS B TIPUPOIE, OXpPaHbI BUAOB, YKOCUCTEM, Orochepbl), COXpaHEHUH
COOCTBEHHOTO 3/IOPOBBSI U 3I0POBbSl OKPYXKAOIMIMX IIOJAeH (CoOmrofeHrus Mep NPOQPHUIAKTUKH
3a0oeBanuid, oOecrieueHne O€30MacHOCTH JKU3HEACSITEIPHOCTH B YPE3BBIYAMHBIX CHUTYAIHIX
MPUPOJTHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIONH30BaHUS OHUONOTHYECKUX 3HAHUN H
YMEHHUH B MOBCEAHEBHOM JKU3HH;



CO3JlaHME YCJIOBUH JUIi  OCO3HAHHOTO BbIOOpa  OOYYAIOIIMMHUCS  WHIUBHIYaIbHON
o0pa3oBaTeNbHOH  TPACKTOPHH,  CIOCOOCTBYIONIEH  MOCJEAyomeMy  NpodecCHOHATHPHOMY
CaMoOonpeaACICHUI0, B COOTBCTCTBUU C UHANBUAYAJIbHBIMU HHTCPECCAMU U HOTpe6HOCTSIMI/I peruoHa.

OOmiee YncIIo 4acoB, OTBEACHHBIX HA W3YyUEHHE OMOJIOTUHU Ha yrIIyOJICHHOM YPOBHE CPEITHETO
obmiero oopazosanwmsi, coctabisieT 204 yaca: B 10 kmacce — 102 gaca (3 waca B Heneno), B 11 kimacce
— 102 gaca (3 yaca B HeJIEeNIO).

OTb60p opraHM3aMOHHBIX (HOPM, METOJIOB U CPEJCTB O0yUEHUSI OUOJIOTHH OCYIIECTBISETCS C
yu€ToM crnenuduKH ero coaep)KaHusi M HAIlpaBICHHOCTH Ha TPOJOJDKCHHE OWOIIOTHYECKOTO
0o0pa30oBaHMs B OPraHU3ALUIX CPEIHETO MPOPECCHOHATBHOTO U BBICIIETO O0OPa30BAHMS.

OOs3aTeNnbHBIM YCIIOBHEM TPU OOYyYCHHH OHOJOTMM Ha YIrIIyOJIEHHOM YPOBHE SIBJISCTCS
MIPOBEJICHUE JTA0OPATOPHBIX M MPaKTHYeCKUX padoT. Takke yyacTre 0O0y4aromuxcs B BBHITIOJHEHUH
MPOEKTHBIX U Y4eOHO-MCCIIENOBATEIbCKUX PA0OT, TEMAaTHKa KOTOPBIX OMPEACISICTCS YYUTEIeM Ha
OCHOBE UMEIOLIUXCS MATEPUAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOJIHBIX YCIOBHUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IporpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY IOCYJapCTBEHHOMN
uroroBoi arrectanuu (I'MA).

Tema 1. Bunosorus kak Hayka

CoBpemeHHass Ouosiorus — KOMIUIEKCHas Hayka. Kpartkas ucropus pa3BuTHs OHOJOTHH.
buonornueckue Hayku W u3ydaemMble UMH TpoOiembl. DyHIaMEHTAIbHBIC, NPUKIAJAHBIE W
IIOMCKOBBIE HAY4HbIE UCCIICOBAHMsI B OMOJIOTHH.

3nayenne OnonoruM B (OPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpA.
IIpodeccun, cBsA3aHHble C Ouosiorueil. 3HaueHHe OHOJOIMH B IPAKTUYECKOW JIEATEIbHOCTH
YEJIOBEKA: MEULIMHE, CEIIbCKOM X035MCTBE, IPOMBIIUICHHOCTH, OXPaHe IIPUPOIBI.

JdemoHcTpauuu

[Toptpetsl: Apucrorens, Teodppacr, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. I'apseii, I
Mennens, B. U. Bepnanckuii, W. I1. I1aBnos, M. 1. Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupel u cxembl: «CBsi3p OMOJOIMHM C JPYrUMHU Haykamu», «Cucrema OMOJIOTMYECKHX
HAyK».

Tema 2. ’KuBble cucTeMbl U UX H3YYEeHHUE

JXKuBble cucTembl Kak NpeaMeT u3ydeHus Ouosnoruu. CBOWCTBA KMBBIX CHUCTEM: €IUHCTBO
XUMHMYECKOI'O COCTaBa, JUCKPETHOCTh U LEIOCTHOCTD, CIOXHOCTh U YIOPSAOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CaMOOPraHU3alMs, CaMOBOCIIPOM3BEACHUE, PA3APAKUMOCTb, MU3MEHYMBOCTb, POCT U
pa3BUTHE.

YpoBHM  OpraHM3alMi  KUBBIX CHCTEM:  MOJICKYJISIPHBIM,  KJIETOYHBIM, TKAHEBbIN,
OpraHU3MEHHbIH, MOMYJIALMOHHO-BUOBOM, 3KOCUCTEMHBIN (OMOreoneHoTHuYecKHii), OnochepHsbIii.
[Ipoueccel, npoucxondiue B XKUBbIX cucTeMax. OCHOBHbIE NMPU3HAKHU KUBOTO. JKu3Hp Kak ¢opma
cyliecTBoBaHMs Marepuu. Hayku, u3yuaroniye )KuBble CUCTEMBI Ha Pa3HbIX YPOBHAX OpraHHU3alUH.

N3yuenne »xuBbIX cucteM. Metonbl Ouosiormueckoil Hayku. HaOmionmeHnue, wusMepeHwue,
9KCIIEPUMEHT, CHUCTEeMaTH3alus, MeTaaHanus. [loHaTue o 3aBUCHMOI M HE3aBUCUMOMW IEPEMEHHOM.
[InanupoBanue skcnepuMeHTta. [locraHoBka m mpoBepka runore3. HymeBas rumnoresa. Ilonstue
BBIOOpKH M €€ JOCTOBEpHOCTb. Pa3bpoc B Ouonornyeckux JaHHbIX. OLEHKa JOCTOBEPHOCTH
IIOJIYYEHHBIX  Pe3ysbTaroB. [IpuuMHBI HCKaKEHWS pe3yapTaToB JKcrnepuMeHTa. [lonsAtne
CTaTUCTUYECKOI'O TECTA.

JdemMoHcTpauuu

Tabnuuel u cxembl: «OCHOBHBIE NMPHU3HAKHU >KU3HW», «bHonornueckue cucremsl», «CBoWCTBa
KUBOM Marepun», «YPOBHM OpraHu3alllid >KUBOW MNpHUPOAbD», «CTpOeHUE >KUBOTHOM KIIETKW,
«TkaHM KUBOTHBIX», «CHCTEMBI OpraHoOB YEJIOBEUECKOIO OpraHuszMa», «buoreouneHos»,
«buocdepay, «MeToIbl U3YUECHHS )KHUBOM MPUPOIBI».

Ob6opynoBanue: jgabopaTopHOoe 000pyHOBaHME JUIsl MPOBEACHUS HAOIIONEHUH, HM3MEpeHHuH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonab30BaHUE PA3IMYHBIX METOJOB IpPU HM3YYEHUH HKUBBIX
CUCTEMM.

Tema 3. Bnosnorus kierku

Knerka — cTpykTypHO-(QYHKIHMOHaNIbHAs €IUHHUIA XUBOTO. McTopus OTKpBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJIO)KEHUSI COBPEMEHHOW KJIIETOYHOU TEOPHH.

Metoapl MOJEKYISPHOM W  KIETOYHOM OMOJIOTMH: MHKPOCKONMS, XpomaTorpadus,
anekTpodope3,  METOA  MEUEHbIX  aroMoB,  auddepeHnmanpbHoe  HEeHTpUyTUpoOBaHUE,
KyJIbTUBUPOBaHHUE KIIETOK. H3yuenue Qurkcuposannvix Kiemox. IEKTPOHHAs MHKpPOCKOIHS.
Koundghoxanvnasa muxpockonus. Bumanvnoe (npusicusnennoe) uzyyenue Kiemox.



JdemMoHcTpanuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmuupr u cxembl: «CBETOBOM MHMKPOCKOI», «DJIEKTPOHHBIM MHUKpOCKom», «lcropus
Pa3BUTHUSI METOJ0B MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOH MMKPOCKOI, MHKpOIpENapaTbl PaCTUTENbHBIX, >XUBOTHBIX W
OaKkTepuaIbHBIX KIETOK.

IIpakTuuyeckass padora «/3ydeHne METOAOB KIETOYHOM Ouonoruu (Xxpomatorpadus,
anexTpodopes, muddepennuanbaoe neHTpudyruposanue, [TLP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XHUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHKPO3JEeMEHTHI. Boja u e€ poisb kak
pacTBOpUTENIS, peareHTa, y4acTUe B CTPYKTYPHUPOBAHMU KIIETKH, TEIUIOPErYJISLUU. MuHepallbHble
BEIIECTBA KJIETKH, UX Onosiornyeckasi posib. Poib KaTHOHOB U @aHUOHOB B KJIETKE.

Opranuueckue BeEIIECTBAa KIETKH. buonormueckue mnoaumepbl. benku. AMHUHOKHCIOTHBIN
coctaB OenkoB. CTpyKTypbl 6enkoBoil MoJekyinbl. [lepBuuHas cTpykTypa Oenika, MenTuaHas CBA3b.
Bropuunas, TpeTuuHas, dYeTBEpTUYHas CTPYKTypbl. JleHatypanus. CBoiicTBa  O€IKOB.
Knaccudukanus 6enkoB. buonornueckue ¢pyHkiuu 6eakoB. [lpuonsi.

VYrneBoabl. MoHocaxapuabl, Aucaxapu/ipl, OJMrocaxapujpl U mnonucaxapujpl. OOmmil miax
CTpOeHHS U (PU3NKO-XUMHUYECKHE CBOMCTBA YIIIeBOJOB. buonoruueckue GyHKIUU YIIIEBOOB.

Jlumunet. ['unpodunsHO-rHApOdOOHBIe cBOlicTBa. Kimaccndukarus munumoB. Tpuriauiepusl,
dbochomunuabl, BOCKH, cTepounbl. buonorumueckue ¢yHkuuu sunuaoB. OOImMe CBOWCTBa
OMOJIOTHYECKUX MEMOpaH — TEKY4eCTh, CTIOCOOHOCTh K CaMO3aMBIKaHHUIO, TIOTYTIPOHULIAEMOCTb.

Hyxneunosbie xucnotel. JIHK un PHK. Crpoenue HykinenHOBBIX KucioT. HykneoTunsl.
[Mpunmun xomruiementapHoctd. [IpaBuno Yapradda. Crpykrypa JHK — nBoiiHas crnmpais.
Mectonaxoxaenue u ouonorunueckue Gpynkiuu JHK. Bunst PHK. ®ynkuuu PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosekyne AT®. buonorunueckue
¢byukiuun  AT®. BocctaHoBneHHBIE MEPEHOCUYMKH, HX (YHKOIMH B KIeTke. /[pyeue
nykneozuompugocgamor (HT®). Cexenupobanue [IHK. Memoowvr eenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykrypHass Ouosorusi: OuoXxuMuyeckue U OHO(pU3MYECKHE HCCIEA0BaHUs COCTaBa MU
IIPOCTPAHCTBEHHOU CTPYKTYpbI OnoMouiekyi. Mooenuposanue cmpykmypol u yHKYull 6UOMONEKY U
ux xomnaekcog. Komnvtomepnuuiii ousaiin u opeanudeckuil cunmes OUOMONEKYL U UX HeNnpupOOHbIX
aHanozoe.

JdemMoHcTpauuu

[optpetsr: JI. Ilonunr, Ix. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panxnun, @. Courep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneneHne  XMMHUYECKMX  JJEMEHTOB B HEXHMBOW  NPUPOAEY,
«Pacnpenenenne XUMUYECKUX 3IEMEHTOB B )KMBOU ITPUPOJIEN.

Tabmuuel n cxemsl: «Ilepuoguueckass TabiuIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJIbI», «BelecTBa B cocTaBe opranu3smMoBy, «CTpoeHHe MOJIEKYJIbl 0enka», «CTPYKTYphI
O0enkoBoM Mosekynbl», «CTpoeHHe MOJNeKyl yriaeBoAoB», «CTpoeHue MOJEKYl JMINIO0BY,
«HyxnenHoBbie KUCTOThIY, «CTpoeHne MosieKyibl ATD.

Ob6opynoBanue: XUMUYECKas ocyia 1 000pyI0BaHHE.

JlabopaTopHas padora «OOHapyxeHHE OETKOB C MTOMOIIBIO KaUeCTBEHHBIX PEAKITUN».

JlabopaTopunasi padora «lccinenoBaHue HYKJIEHHOBBIX KHCJIOT, BBIJIEIECHHBIX W3 KIIETOK
Pa3INYHBIX OPTraHU3MOBY.

Tema 5. CTpoenune u pyHKIMH KJIETKH

Tunsl KJeTok: JykapuoTHUeckas W HpokapuoTudeckas. CTpyKTypHO-(QYHKIHMOHAIbHbIE
00pa30BaHMsI KIETKH.

Crpoenune npokapuoTHueckoi kietku. Kierounas crenka Oakrepuil u apxeil. Oco6eHHOCTH
CTpOeHUs reTepoTpoHON U aBTOTPO(PHOM MPOKAPUOTHUYECKUX KIETOK. MecTo U poJib MPOKapuoT B
OuoIeHo3ax.



CrpoeHre M (QYHKIIMOHUPOBAHHE 3YKapUOTHYECKOM KieTkH. [lmazmaruyeckas memOpaHa
(urazmanemma).  CTpykTypa  IUIa3MaTHYecKOW  MeMOpaHbl.  TpaHCrmopT  BemiecTB  4epe3
IUIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIM (quddysus, oOneru€nnas auddysus), aKTUBHBIHA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcropt). [lomymponurniaeMmocts MemOpanbl. Pabota
HATPUH-KAIMEBOr0 HAacoca. DHJOIMTO3: MUHOLUTO3, (aromuro3. Dk3ounTto3. KierouHnas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pPAaCTeHHI, IpruOOB.

Huronnazma. Iuto3onb. Lurockener. JIBwkenwe uuroria3Mbl. OpraHousibl  KJIETKH.
OnHomeMOpaHHBIE OPTraHOWBI KIETKH: sSHaoruiazmatudeckas ceth (OIIC), ammapar ['onbmku,
JU30COMBI, MX CTpoeHHe U (yHKIUH. B3auMOCBA3b OZHOMEMOPAHHBIX OPraHOMIOB KIETKH.
CtpoeHue TpaHyJIApHOTO pETHKyIyMa. Mexanusm Hanpasienus 6Oeikos ¢ JIIC. Cuntes
pacTBopuMbIX  OenkoB.  CuHTE3  KJIETOYHBIX ~ MeMOpaH.  ['mamkwii  (arpaHyssipHBIN)
sHAOIUIa3MaTHUeckuil petukyiayMm. CekperopHas ¢GyHKuus anmnapara [onbmxu. Moouguxayus
benxoe 6 annapame I onvoxcu. Copmuposka benrkoe 6 annapame I onvoxcu. TpaHCIOPT BELIECTB B
kieTke. Bakyonu pactutenbHbIx KieTok. Kinertounsiit cok. Typrop.

[TonmyaBTOHOMHBIE ~ OpraHOMABI  KJIETKU: MHUTOXOHIPHH, TUIACTUIBL  [Ipoucxodxcoenue
mumoxonopuu u naacmud. Cumoébuoeenes (K.C. Mepeoickosckuui, JI. Mapeynuc). Ctpoenue u
GyHKIMM MUTOXOHAPWUM ¥ TulacTui. llepBuYHbIe, BTOpPUYHBIE ¥  CIIOKHBIC ILIACTUIBI
(OTOCHHTE3UPYIOLIUX FYKAPUOT. XIIOPOIIACTHI, XPOMOILIACTHI, JICHKOIIACTHI BBICIIUX PACTCHHIA.

HememOpanusie opranounsl kietkn CrpoeHue W (QYHKIMM HEMEMOPaHHBIX OPTaHOWIOB
kietkd. PuGocombl.  Ilpomesicymounvie  gunamenmol.  MuxkpodunameHTsl.  AKkmuHogwvie
Muxkpoguramenmol. MBblIIIEUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEMbIUEYHbIX — KIEMOK.
Muxkporpybouku. Kiierounsrii nentp. CTpoeHHMe | [IBHKEHUE IKTYTUKOB M  PECHHUYEK.
MuxkpoTtpyOouku muToruia3Mel. LleHTpuons. benku, accoyuupoeannvlie ¢ MukpoguiameHmamu u
Muxpompybouxamu. MomopHvie 6enxu.

Snpo. OO6osouka sapa, XpOMAaTHH, KapuoIiasMma, SAPBIMIKA, WX CTPOSHHE M (DYHKIUH.
Snepusliii 6enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PACHIONIOKEHUE XPOMOCOM B MHTEp(ha3HOM sipe.
dyxpomamun u cemepoxpomamun. benku XpoMaTuHa — TUCTOHBL. JJuHamuka sA0epHou 00010YKU 8
Mmumose. Hoepmwiti mpancnopm.

Knerounsie BkitoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KJIETOK AYKapUOT (PacTUTENbHOM,
KUBOTHOMU, TpUOHON).

JdemMoHcTpauuu

IToptpetsr: K.C. Mepexkosckuid, JI. Maprynuc.

Tabmuipl u cxeMmbl: «CTpoeHHE 3YKapUOTUYECKOW KIeTKN», «CTpoeHue *KUBOTHOM KIIETKU»,
«CTpoeHME  pacTUTENBHOM  KIETKW», «CTpoeHue MUTOXOHIpuw», «Aapo», «CrpoeHne
MIPOKAPUOTUYECKOMN KIETKHY.

ObopynoBaHue: cBETOBOM MHUKPOCKOI, MUKpOIpeNnaparbl pacTUTEIbHbBIX, JKUBOTHBIX KIIETOK,
MUKpOTpenaparbl 0akTepHalbHbIX KJIETOK.

JlabopaTopnasi padora «/3ydeHne CTpoeHHs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTnueckas padora «/3ydyeHue cBOMCTB KJIETOUHON MEMOpaHbD».

JlabopaTopnass padora «MccnenoBanue IUIasMoiaM3a M JCIUIA3MOJIM3a B PACTUTENIBHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydyeHne ABMKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMpPeBpPaLliecHUe JHEPITUHU B KJIETKe

AccuMWIISIIMA ¥ JUCCUMWIIALIMSA — JIB€ CTOPOHBI MeTaOonu3Ma. Tumbl oOMeHa BeIIeCTB:
aBTOTPO(HBIA U TreTepoTpodHbINA. YuacTHe KUCIOpoJa B OOMEHHBIX Ipolieccax. DHEPreTuyecKoe
obecrieyenue kieTku: npespamieHne AT® B oOMeHHbBIX mporeccax. DepMeHTATHUBHBINH XapakTep
peaknuii kietoyHoro meradonm3ma. DepMeHTHI, UX CTpOEHHE, CBOMCTBA U MEXaHU3M JEHCTBUSA.
Kodepmentsl. Otnuunst (epMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-akTuBaTopsl U
OeNKU-UHTMOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX PEaKLUi OT PA3IUYHBIX (PaKTOPOB.

IlepBuuHBbIl CHUHTE3 OpraHUYECKHX BelecTB B KieTke. dorocuHTe3. AHokcueenHvll u
oxcuzenHvlll pomocunmes y baxmepuii. Ceemocobuparowjue nuemeHmol U NUSMeHMbvl PeaKyuoHHO20



yenmpa. Ponb XmoporiacToB B mporiecce porocuHTe3a. CBeToBast u TeMHOBas Ga3bl. Pomoovixarue,
Cs., Co u CAM-munvr gpomocunmesa. IlpoaykTuBHOCTH (oTocuHTe3a. BimsHuE pa3audHbIX
(akTOpOB Ha CKOPOCTH (poTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A.

XeMmocunrte3. PazHooOpasue OpraHM3MOB-XEMOCHHTETUKOB: HHUTPUGUIUPYIOUINE OaKTepuu,
xKenez00aKkTepuu, cepoOaKTeprn, BOIOPOIHbIE OakTepruu. 3HaUCHHE XeMOCHHTE3a.

Anarpobnble opranu3mbl. Buabl Oposkenus. IIpogykTbl OpokeHUS M HX HUCIHOJIB30BaHUE
YeIIOBEKOM. AHa POOHBIE MUKPOOPTaHU3MBI KaK 00bEKTHl OMOTEXHOJIOTUN U BO30YAUTETU OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. OTambl SHepreTudyeckoro oOmeHa. [loAroToBUTENbHBIA ITall.
['mukonu3 — 6ECKUCIOPOAHOE PACIICTNICHHE TITFOKO3bI.

buonoruueckoe okucieHUE, WM KIETOYHOE JbIxaHue. Ponb MHUTOXOHApPUN B mporeccax
Oouonornyeckoro okucienus. Lukmmueckue peakmun. OxucnutensHoe ¢ochopuiupoBaHue.
Onepeus membpannozo epaouenma npomonos. Cunmesz AT®.: paboma npomonrnoi ATD-cunmasoi.
[IpeumymiectBa a’poOHOro0 mMyTH OOMEHa BEIIECTB TMepea  aHadpoOHBIM. DPPEKTHBHOCTD
SHEPreTUUecKoro oOMeHa.

JdemMoHcTpanuu

[optpersr: Ix. Ilpuctau, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer u  cxeMbl: «DoToCcHUHTE3», «DHepreTuyeckuii obmen», «buocunte3 Oenkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOPYIOBAaHHE sl MPUTOTOBIICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIIapaToB.

JlabopaTopuasi padora «/3yueHne KaTaIUTUYECKOW aKTMBHOCTH (EPMEHTOB (HA MpUMeEpe
amMuIIa3bl WIK KaTajaasbl)».

JlabopaTopnas padora «/I3ydyeHue pepMEHTATUBHOTO pacIICIJICHHs MEPOKCHIa BOJIOPOAa B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX).

JlabopaTopnasi pabora «CpaBHeHuUE NpoIieccoB (POTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE TPOLIECCOB OPOKEHUS U IBIXAHUSI.

Tema 7. HacieacrBennasi uHpopMalus U peaju3anus eé B KJIeTKe

Peakiun marpuuyHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUIHOTO
cuHTe3a. Peanusanus HacneACTBeHHON uHpopMmanuu. [eHeTHYeckuili KoOJ, €ro CBOWCTBA.
Tpanckpunuus — marpuunblii cuHte3 PHK. IlpumHnmmel TpaHCKpUNIMM: KOMIUIEMEHTapHOCTb,
aHTUNAPAJUIEIbHOCTb, aCUMMETpUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbel. Yuactue TpancnopTHeix PHK B Oumocuntese Oenka. VYcioBus
o6uocunTe3a 6enka. Konupoanue amuHokuciot. Posibs pubocom B OnocuHTese Oenka.

Cogpemennvie npeocmasgnenus o cmpoeHuu ceHos. OpraHu3anus TeHOMa Yy MPOKApUOT H
9yKapuoT. Perynsuus akTUBHOCTH T'€HOB y HpokapuoT. ['unote3a onepona (®. JKaxo0, XK. Mano).
MonekynapHuvle MmexaHuzmMvl 3Kcnpeccuu 2eHog y aykapuom. Ponw xpomamuna 6 pezynayuu pabomol
2enog. Perynsius oOMeHHBIX npolieccoB B kKieTke. Kierounslii romeocTas.

Bupycbl — HeksieTouHble (OpPMBI KU3HU W OONUratHele mapa3uThl. CTpOE€HHE MPOCTHIX U
CJIOXKHBIX BHPYCOB, pETPOBUPYCOB, OakTepuodaros. JKusnennsviii yuxn /JHK-codepacawux eupycos,
PHK-cooeporcawux supycos, bakmepuogazos. Obpamnas mpanckpunyus, pesepmasa, UHmezpasa.

BupycHbie 3a005eBanus YenoBeka, )KUBOTHBIX, pactennid. CITNI, COVID-19, conuansHbie 1
MEIHUIIMHCKUE MPOOTIEMBI.

Buoungopmamura: unmeepayus u ananuz Oorvuux maccusos («bigdatay) cmpyxmyphoix
buonocuueckux oannvix. Hanomexnonocuu 6 ouonocuu u meouyune. Ilpoepammupyemvie @ynkyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JdemMoHcTpanuu

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

Tabmuie! u cxeMsl: «buocuHTes 6enkay, «I eHeTrndeckuii Koy, «Bupyce», «bakrepuodarm.

IIpakTnueckas padora «Co3gaHue MOJEIU BUPYCay.



Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKH

Knerounsrnii mukd, ero nepuosl u peryisiius. Uarepdasza u muto3. OcOOEHHOCTH MPOIECCOB,
nporekaromux B uHTepdasze. [loaroroBka KiIeTkm K  jAeleHWio.  [IpecHHTeTHYeCKHit
(MOCTMUTOTUYECKUI), CHUHTETUYECKH U TOCTCUHTETUYECKUH (MPEMUTOTUYECKUIl) TEpUObI
uHTEep(a3bl.

Marpuunsiii  cunre3  JHK —  pemmukaums.  [lpunnuner  perumkanuu — JJHK:
KOMIUIEMEHTAPHOCTD, IMOJYKOHCEPBATUBHBIN CUHTE3, aHTUIAPAJUIEIbHOCTh. MeXaHu3M peIuIMKaiu
JTHK. Xpomocomsl. CTpoenune xpoMocoM. Termomepsl u Tesromepasa. XpoMOCOMHBIN HA0Op KIIETKH —
KapHOTHIL. JIUTIonIHbIN U rarmaouaHbi Habopel XpoMocoM. I'oMooruunbsie XpoMocoMbl. [1ooBbIe
XPOMOCOMBI.

Jenenue xietku — MuTo3. CTaguum MUTO3a U IPOUCXOAIINE B HUX IpoLiecchl. TUmbl MUTO3A.
Kapuokunes n nuroknnes. buosornueckoe 3HaueHHE MUTO3a.

Perynsauus MmutoTHYeCKOro IUKIA KiIeTkH. [IporpamMupyemast kiieTouHas ruOesb — aromnTos.

Krnerounoe sypo, xpomocombl, (GyHKIMOHAIbHAas TEHOMHKA. Mexanusmvl nporugepayuu,
oughgpepenyuposku, cmapenus u ecubenu kiemox. «L{ugposas kiemrkay — dOuounpopmamuueckue
MoOenu YYHKYUOHUPOBAHUS KIEeMKU.

JdemMoHcTpauuu

Tabmuielt 1 cxembl: «OKW3HEHHBIM LUK KIETKH», «MHTO3», «CTpoeHHE XPOMOCOMY,
«Pennukanus [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenapathl: «MHUTO3 B KI€TKaX KOPEIIKa JIyKay.

JlaGopaTopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopuass padora «HabGmiomenue MuTO3a B KIETKaX KOHYMKA KOpelIKa Jyka (Ha
TOTOBBIX MUKpOIIperapaTax ).

Tema 9. CTpoenne n pyHKIIUM OPraHU3MOB

buonoruueckoe pazHooOpaszue OpraHU3MOB. OHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHHS M JKU3HEACATEIFHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepum,
apxeu, OJHOKJIETOYHbIE TPUObI, OJHOKJIETOYHBIE BOJOPOCIH, APYrHe MNPOTHCTHL. KolloHManbHbIE
OpraHHU3MBI.

B3auMocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3ma. TkaHW, OpraHbl U CHUCTEMbI OpPraHOB.
Opranusm kak eauHoe nenoe. ['omeocras.

Txanu pactenuii. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHas, MOKPOBHAS, MPOBOIAIIAS,
OCHOBHasi, MexaHuueckas. OcoOeHHOCTH CTpoeHMs], QYHKIUN U PACIONOKEHUs] TKaHEel B OpraHax
pacTeHUN.

TkaHu KUBOTHBIX W 4YeJIOBEKa. THIIbI )KMBOTHBIX TKAaHEW: SMUTEIHAIbHAS, COSAUHUTEIbHAS,
MbIlIeyHas, HepBHas. OCOOEHHOCTH CTpoeHHs, (YHKIMHA W pPACIONOXKEHHS TKaHeW B oOpraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble W T€HEepaTHUBHBbIE OpraHbl pacTeHuil. OpraHbl U CHCTEMbl OpPraHOB
KUBOTHBIX U 4yesoBeka. DyHKIIMN OPraHOB U CUCTEM OpPTaHOB.

Omnopa tena opranusmoB. Kapkac pacteHuil. CkeneTrsl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>KHbII 1 BHYTpeHHMI ckeneT. CTpPOEHHE U TUITBI COEIUHEHNS KOCTEH.

JIBu>keHHne OpraHu3MoB. [[BHKEeHHE OJHOKIETOYHBIX OPTaHU3MOB: aMEOOUHOE, )KTYyTUKOBOE,
pecHnyHoe. JIBM)KEHHME MHOTOKIJIETOYHBIX PACTCHHWM: TPOMH3MBI W HAacTUH. JIBWKEeHHE
MHOTOKJICTOYHBIX KUBOTHBIX W YEJIOBEKa: MbIlIeuHasi cucreMa. Peduiekc. CkeneTHbIe MBIIIIBI U UX
pabora.

[Iuranue opranu3moB. [lormomienue BOABI, YIIEKHUCIOIO ra3a U MHHEpPAJIbHBIX BEIIECTB
pactenusmu. [lutanue KUBOTHBIX. BHYTpHIIONOCTHOE W BHYTPUKJIETOUHOE TUIIeBapenue. [Iuranne
MO3BOHOYHBIX JKMBOTHBIX. OTAENbl MUIIEBAPUTENBHOTO TpakTa. [luieBapuTenbHbIE KEJe3bl.
[InmeBapuTenpHas cucTeMa YelIOBeKa.

Jpixanue opranu3moB. Jlpixanue pacteHuid. [[pixanue xuBOTHBIX. Juddysus rasos yepes
MOBEpPXHOCTh KJeTkH. KoxHoe papixanue. JlprxatenpHas moBepxHOCTh. JKabepHoe u JErOYHOE



IbIXaHue. JpIXaHue MO3BOHOYHBIX XMBOTHBIX M UYEJIOBEKA. DBOJIIOLIMOHHOE YCIOXHEHHE CTPOCHHUS
JETKUX MO3BOHOYHBIX J)KUBOTHBIX. JlpIXaTeabHas CUCTEMA YeIOBEKa. MeXaHu3M BEHTUIIALUY JIETKAX
y ITHUI] 1 MIIEKONUTatommx. Perymsauus apixanus. [lpixareabHble 00bEMBI.

Tpancnopr BemecTB y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUI. TpaHCIIOpT BEeUIECTB
y )KUBOTHBIX. KpoBeHOCHas cuctema u €€ opransl. KpoBeHOCHas: cUCTEMA MO3BOHOYHBIX KUBOTHBIX
u yenoBeka. Cepjlle, KpOBEHOCHbIE coCylbl M KpoBb. Kpyrum kpoBooOpaleHus. DBOIIOLHOHHbIE
YCIIOXKHEHHUSI CTPOEHHS] KPOBEHOCHOM CHCTEMBI TO3BOHOYHBIX J>KMBOTHBIX. Paborta cepama u eé
peryssnus.

Beinenenne y opraHu3moB. BeigeneHue 'y  pacteHud. BelueneHue y  KMBOTHBIX.
CoxparutenbHble Bakyosau. Opranbl BbiieneHus. OuibTpanus, ceKpeuus U o0paTHOE BCachbIBaHHE
KaK MEXaHM3Mbl paboThl OpraHoB BbiAeneHUs. CBSA3b TMOJOCTH TeJda C KPOBEHOCHOH W
BBIICJIUTEIIBHON CUCTEMaMH. BbliesieHne y N03BOHOYHBIX J)KUBOTHBIX U 4enoBeka. [Touku. CtpoeHue
u pyHKUMOHUpOBaHUE HeppoHa. OOpa3zoBaHNE MOYHM y YETIOBEKA.

3ammra y OpraHusMoB. 3aliuTa y OJHOKJIETOYHbIX OopraHu3MoB. Cropsl OakTepuil U LMCTHI
IIpoCTEHIMUX. 3aliuTa y MHOTOKJIETOUHbIX pacteHuid. Kyrtukyna. CpencrtBa nacCUBHOM H
XUMHYECKOH 3alUThI. PUTOHIIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U MX MPOM3BOAHbIE. 3alllUTa OpraHu3Ma OT
6onesneill. ImmyHHas cucrema yenoBeka. KieTouHblil U rymMopainbHblii UMMYHUTET. Bpoxka€HHBIN 1
pUOOPEeTEHHBIN crienupuIecKuii UMMYyHUTET. Teopusi KIoOHaIbHO-ceneKTuBHOro ummyHnurera (I1.
Opnux, ®. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBEThl OpraHu3MoB. Pomib Bpoka&HHOTO
MMMYHHTETA B Pa3BUTHUHU CUCTEMHBIX 3a00JI€BaHUM.

Pa3npaxuMocTh U peryssanus y opranu3MoB. Pa3ipa)kuMoCTh y OJJHOKJIETOUYHBIX OPraHU3MOB.
Takcucsl. PaznpaxumMocTs U peryisinus y pacTeHuil. PocToBbie BeniecTBa U X 3HaYCHUE.

HepBHas cucrema u pedieKTopHas peryisiuus y *KMBOTHbIX. HepBHas cuctema u €€ OTAeIbl.
DBOJIOIIMOHHOE YCJIOKHEHHE CTPOEHUSI HEPBHOM CUCTEMBI Y KMBOTHBIX. OT/€IIbI TOJIOBHOIO MO3ra
II03BOHOYHBIX KUBOTHBIX. Pediexc u pedaexropHas ayra. besycioBHble U yCIIOBHBIE pedIIEKCHI.

I'ymopasnibHass perynsiuus W SHIOKPUHHAs CUCTEMa JKMBOTHBIX M 4enoBeka. JKemesbl
9HJOKPUHHOW CUCTEMBI U X TOPMOHBI. JlelicTBHE TOPMOHOB. B3anMOCBA3b HEPBHOM U dHIOKPUHHOU
cucrteM. ' unoranamo-runoduzapHas cucrema.

JdemoncTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OIHOKJIETOYHBIE BOJOPOCIH», «MHOIOKJIETOUHBIE BOJIOPOCIHY,
«baxrepun», «IIpocreiimmey, «Opranbl IBETKOBBIX pacTeHUN», «CHCTEMbl OpPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKkoMmbIx», «TkaHu pacteHmit», «KopHEBbIE CUCTEMBI»,
«Ctpoenue crebmnsi», «CTpoeHue JUCTOBOU MIACTUHKWY, «TKaHU KMBOTHBIX», «CKEJIEeT 4eIoBeKay,
«[InmeBapurenpHas cucrema», «KpoBeHocHas cucreMma», «/lpixarenbHas cucrema», «HepBHas
cucremay», «Koxayn, «MplieuHas cucremay, «BoliaenuTtenbHas cucteMa», « JHAOKPUHHAS CUCTEMAY,
«Ctpoenne wmbiIIp», «MMMyHurer», «Kumednonosnoctusie», «Cxema NUTaHWS pPACTEHUI,
«KpoBeHOCHbBIE cHCTEMBI MTO3BOHOUHBIX JKUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue miaHapumny,
«BHyTpeHHee cTpoeHue noxkaeBoro uepss», «HepBHas cucrema poeido», «HepBHas cucrema
narymkuny, «HepBHas cucrema npecMbikaromuxcs», «HepBHas cucrema nruny, «HepBHas cuctema
MIIEKONUTAOMNX Y, «HepBHas cucrema uenoBekay, «Pediaexcy.

O6opynoBaHHe: CBETOBOM MHKPOCKON, MHKpPOIpenapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpENnaparsl TKaHEW, PAaKOBHHBI MOJIIIOCKOB, KOJUIEKIIUM HACEKOMBIX, WIJIOKOXHX, >KUBBIE
9K3EMIUIAPhl KOMHATHBIX pAcTeHMi, repOdapuu pacTEeHUIl pa3HbIX OTENOB, BJIaKHbIE IMpernapaThl
KHUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJJIEKIMM OECIIO3BOHOYHBIX >XMBOTHBIX, CKEJET 4YelloBeKa,
o0opynoBaHue Al AEMOHCTPALlMU MOYBEHHOT'O M BO3AYIIHOIO NMUTAHMS PACTEHHM, pacllerieHUs
KpaxMana 1 OeJKOB MOA JAEHCTBHEM (EepMEHTOB, 00OpYyJOBaHUE I JIEMOHCTPALMH OIBITOB IO
M3MEPEHUIO )KM3HEHHON €MKOCTH JIETKMX, MEXaHN3Ma JIbIXaTeJIbHbBIX JBMKEHUN, MOJEIN TOJIOBHOTO
MO3ra pa3jIu4HbIX KUBOTHBIX.

JlaGoparopHas padora «/3yueHue TkaHell pacTeHUI».



JlabopaTopnasi padora «l/3yueHne TkaHel )KMBOTHBIX».

JlabGoparopHas padora «3yueHne opraHoB LIBETKOBOTO PACTEHHUSI».

Tema 10. PazMHOkeHMe 1 pa3BUTHE OPTaHU3MOB

@®opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecrojioe (BKJIKOYas BEreTaTUBHOE) U IOJI0BOE. Buisl
0€ecroJoro pa3sMHOXKEHUS: IOYKOBAHUE, CIIOPYIALHUS, PparMeHTalus, KIOHUPOBAHHUE.

[TonoBoe pazmHoxxkenue. [lonoBeie kiaeTku, Wik rametsl. Meito3. Ctaauu meio3a. [loBenenne
XpoMocoM B Meno3e. KpoccuHrosep. buonornyeckuii cMbICI Melo3a U II0JIOBOTO Ipouecca. Menos
Y €r0 MECTO B KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pa3ButHe. ['ametorenes y »uBoTHBIX. [lomossie xene3sl. OOpa3oBaHue u
pa3BUTHE NOJIOBBIX KiIeTOK. CiepmaroreHnes u oorene3. CTpoeHHe MOJI0BBIX KIETOK.

OmiogoTBOpeHHEe W SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI OIIOJOTBOPCHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3sBUTHE OPraHM3MOB (OHTOTEHE3). OMOpPHOJIOTHsS — HayKa O pa3BUTUHU
opranusmMoB. Mopghocenez — 00Ha u3z enasuvlx npoodirem smopuonocuu. Konyenyus mopghoecenos u
mooenu mopgoeenesa. Craguu aMOpHOreHe3a )KUBOTHBIX (HA MpuMepe Jisrymkn). Jpobiaerne. Tums
npobnenus. [Jemepmunuposanunoe u HedepMuHuposawHoe opodrenue. bnacmyna, munvl 6aacmyi.
OcobenHoctr  poOJIeHNs MIICKONUTAIOMMX. 3apOJBIIIEBbIe JHCTKH (racTpyisnus). 3akianka
OpraHoB M TKaHEHl W3 3apOJbIIIEBBIX JIMCTKOB. B3anMHOE BIMSHHUE YacTe pa3BUBAIOLIETOCS
3apojplia (SMOpUOHANBbHAS HMHIYKIWA). 3aKiajKka IUIaHa CTPOSHHS XMBOTHOTO KakK pe3yabTar
HMEepapXUUecKUX B3aUMOJICHCTBUI TreHOB. BnusHue Ha >MOpHOHATBHOE pa3BUTHE PA3TMYHBIX
(haKTOPOB OKPYKAFOIICH CPEIIBI.

Poct u pasButue xuBoTHbIX. [TocTamMOproHanbHbIil niepuo. Ilpsmoe u Henmpsimoe pa3BUTHE.
PazButne ¢ meramopdo3oM y OECIO3BOHOYHBIX M MO3BOHOYHBIX JKHBOTHBIX. buHojormueckoe
3HAQUYEHHE MPSIMOr0 M HEOpSIMOr0 pa3BUTHs, HMX pacClIpoCTpaHEHHWE B mpupojae. Tumbsl pocra
KUBOTHBIX. (DaKTOpBI peryisiiuu pocTa >XUBOTHBIX M yenoBeka. CTaauu MOCTIMOPHOHAIBHOTO
pa3BUTHUsL Y KUMBOTHBIX M uyenoBeka. [lepumoabl oHTOrenesa uenoBeka. CTapeHHE U CMEpPTh Kak
OMOJIOTUYECKHE TIPOIIECCHI.

Pasmuoxenue u pazputue pacteHuil. ['ameroput u cnopodur. Melio3 B KU3ZHEHHOM IUKIIE
pactenuii. OOpa3oBaHue crop B mporecce Mmeiosza. ['amerorene3 y pactenuii. Omiog0TBOPEHUE U
pa3BUTHE PACTUTENBHBIX OPraHU3MOB. JIBOHOE OIUIONOTBOPEHUE Yy IBETKOBBIX pPACTEHUM.
OO6pa3oBanue U pa3BUTHE CEMEHU.

MexaHu3MBl PEryJIsLUN OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JdemMoHcTpauuu

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

Tabmuupl u cxembl: «BereraTuBHOe pa3mMHOXKEeHHE», «THUIBI OECrONIOro pPazMHOKEHUS,
«Pa3sMHOXeHNEe XJaMUIOMOHaAb», «Pa3MHOXEHHE HBIIIEHBD, «PasMHOKeHue ruapeb», «Meios»,
«Xpomocombl», «l'amerorenes», «CTpoeHHE SHLEKIETKH U cliepMaro3ouaa», «OCHOBHBIE CTaaAUU
OHTOreHe3a», «lIpsamoe u Henpsimoe pa3BuTHe», «Pa3BuTne Maiickoro xyka», «Pa3BuTue capaHumy,
«Pa3BuTtne nArymkn», «J{BolWHOE OIIOJOTBOPEHHE Y LBETKOBBIX pacTeHHi», «CTpoeHHe CeMsH
OJTHOZIOJIBHBIX W JIBYIOJIBHBIX pacTeHUi», «KU3HEHHBIH LUK MOPCKOM KamycTbl», «JKU3HEHHBIN
UK MXay, « KU3HEHHBIN [IUKII MAOPOTHUKAY, « X KU3HEHHBII UK COCHBIY.

Ob6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpONpenapaTsl SHIEKIETOK W CIHepMaTO30HI0B,
Mozenb «L{uKI pa3BUTHUS JIATYIIKHY.

JlabopaTropnasi pabGora «l3ydeHMe CTpO€HMS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOTpernaparax.

IIpakTnyeckas palGora «BbIsiBIE€HHE NPU3HAKOB CXOJACTBA 3apOABIIIEH IT03BOHOYHBIX
AKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHrE OpraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKa — HAYyKa 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

VicTopus cTaHOBJIEHHUS U Pa3BUTHSI TEHETHKH Kak Hayku. Pabotsl I'. Menzens, I'. ne ®pu3sa, T.
Moprana. Ponb oreuecTBeHHbIX yu€HBIX B pa3Butuu reHetuxku. Paborer H. K. Konbuosa, H. U.



BasumoBa, A. H. benosepckoro, I'. JI. Kapmeuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHE MOHSTHS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJJIEJIbHBIE T€HBI,
aNbTEPHATUBHBIE NPU3HAKHU, JOMHHAHTHBIA M PELIECCUBHBIN MPU3HAK, TOMO3UIOTa, F€TEPO3UTOTa,
qucTas JUHUS, THOpUAbI, reHoTurl, ¢peHoturl. OCHOBHBIE METO/BI TEHETUKU: THOPHI0JIOTHYSCKUH,
LUTOJOTUYECKUN, MOJIEKYJIIPHO-T€HETUUECKHII.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. M. BaBuiios, A. H.
benosepckuii, I'. 1. Kapnieuenko, H0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabnuis! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbl CKpEIIMBAHUSI.

JlaGopaTopnasi pa6ota «J/[po3oduia kak O0bEKT FreHETHIECKUX UCCICAOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpumnoe ckpenuBanue. [lepBbiii 3akoH MeHaens — 3aK0H eIMHO00pa3us THOPHUIOB
nepBoro nokosieHud. llpaBmino nomuHupoBaHus. Bropoil 3akoH MeHzenss — 3aKOH paclleIUICHUs
npu3HaKoB. [{uTonornueckue OCHOBBI MOHOTHOPHUIHOTO CKPEIIMBaHUs. [ UTIOTE3a YUCTOTHI TaMET.

AHanusupyrolee ckpemuBanue. [IpoMexyTouHblii Xapakrep HacineaoBaHus. PacmieruieHue
MIPU3HAKOB TIPU HETIOJTHOM JIOMUHUPOBAHUHU.

Jurubpunnoe ckpeumBanue. Tpetuil 3akon MeHzaenss — 3aKOH HE3aBUCUMOTO HACJIEI0BaHUs
npu3HaKoB. [{uTonornueckne OCHOBBI AUTUOPUAHOTO CKPEIIUBAHUSI.

CuerienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuemnyieHHOe HacieIoBaHHe
TE€HOB, HAPYIICHHUE CIICTUICHHS MEX 1Yy TeHaMH. XpOMOCOMHAs TEOPHsl HACTEACTBEHHOCTH.

I'enetnka mnona. XpoMOCOMHBIH MEXaHU3M OIPEAEICHUs 1oJIa. AYTOCOMBI M IIOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBli M TIeTeporaMeTHbI IIos. ['eHeTnueckas CTpPyKTypa IIOJOBBIX
xpoMmocoMm. HacnienoBanue nNpu3HaKoB, CIIEIVIEHHBIX C OJIOM.

l'enotunn xak wnenoctHas cucrema. IlieloTponusi — MHOXKECTBEHHOE JICHCTBHE TIEHA.
MHoOXeCTBEHHBIN amienu3M. B3aumoneicTBue HeauienbHbIX TeHOB. KOMIIIIEMEHTapHOCTh. DNUCTA3.
[Tonumepust.

I'enernyeckuii KOHTPOJIb pa3BUTHUA PACTCHHMM, JKMBOTHBIX UM 4YEJIOBEKa, a TaKkKe
(U3HOIOrMYECKHUX IPOLIECCOB, MOBEICHNUS M KOTHUTUBHBIX (DyHKIUH. ['eHeTndyeckue MexaHU3MBbI
CUMOHMOTreHe3a, MEXaHM3Mbl B3aMMOJEHCTBHS «XO3SMH — Mapa3uT» M «XO35MH — MHKPOOHOMY.
['enernueckue acmeKkTbl KOHTPOJIE M M3MEHEHHs] HACIEACTBEHHON MH(OpMalMH B IMOKOJEHUSX
KJIETOK 1 OPTaHU3MOB.

JdemMoHcTpauuu

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

Tabmuupl u cxemsl: «llepBbiii U BTOpoW 3akoHbl Mennens», «Tpetuit 3akoH MeHuemns»,
«AHanuzupymwolee ckpemuBanue», «HemnomHoe nomuHHMpoBaHMe», «CLEIUIEHHOE HAcJIEIOBAHUE
MpU3HAKOB y Apo3oduis», «['eHernka nonay, «Kapuotun uvenosekay», «Kapuotun nposoduiisn»,
«Kapnotun nrunen», «MHOKECTBEHHBIN alIenu3mM», «B3anMonelicTBre TeHOBY.

O6opynoBanue: Mojenb JUid JAEMOHCTPAllMUd 3aKOHOB €AMHOOOpa3us TUOpUIOB IEPBOTO
IIOKOJICHUS M pAacCIUEIUICHWs] IPU3HAKOB, MOJENb JUId JEMOHCTPALIMM 3aKOHA HE3aBHUCHMOIO
HaCJIEIOBaHUsI TPU3HAKOB, MOJENb ISl JAEMOHCTPALMU CLEIMJICHHOTO HAacjlelOBaHUS MPH3HAKOB,
CBETOBOM MHUKPOCKOII, MUKponpenapart: «Jpo3odpunay.

IIpakTnueckas padora «/3yuyeHue pe3ynbTaTOB MOHOTHOPHUIHOTO CKpEIIMBAHUS Y
IPO30(UITBD».

IIpakTnueckas padora «/I3ydyeHue pe3yabTaToOB JUTHOPUIHOTO  CKpEHIMBAHUS Y
IpO30(UITBD».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna W cpeasl npu  (GopmupoBaHud (peHorumna. V3MeHUYHBOCTH
npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHbIE TPU3HAKU. BUIbl N3MEHUMBOCTH: HEHACIEACTBEHHAS
Y HaCJIEJICTBEHHAsI.



MoaudukanoHHas H3MEHYUBOCTh. Poib cpenbl B (OPMHPOBAHMM MOAW(DUKALMOHHON
n3MeHYnBOCTH. Hopma peakumm npusHaka. BapwanuoHHbId psig W BapuanmoHHas kpubas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

l'eHoTununueckass wu3MeHYMBOCTb. (CBOWMCTBA TE€HOTUIMYECKOM HW3MEHUYMBOCTU. Buasl
F€HOTUIINYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

Komb6unatuBHast u3MeH4YMBOCTh. Meio3 M TOJOBOM MpolecC — OCHOBA KOMOMHATHBHOM
M3MEHYMBOCTU. Poib KOMOMHATHBHOW M3MEHUYMBOCTH B CO3JIaHMM T€HETHYECKOTO pazHOoOpasus B
npezenax OJHOro BUAA.

MyrtannoHHass HW3MEHUMBOCTb. Buasl MyTanuil: TIeHHblE, XPOMOCOMHBIE, TI'€HOMHBbIE.
CrnoHTaHHBIE W HWHAYLUMPOBAHHBIE MYyTaluu. flnepHble W LUTOIUIA3MaTHYECKHUE MYyTalUU.
ComaTnueckue 1 1ojoBble MyTaliuu. IIpuunHbl BOSHUKHOBEHUS MyTauuid. MyTareHsl 1 UX BIMSHHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTAIIMOHHOIO IIpoliecca. 3aKOH TOMOJIOTHYECKUX psAIOB B
HacnencTBeHHou n3menunBocty (H.M. BaBuiioB). BHesinepHast ©13MEHUMBOCTh M HACIIEICTBEHHOCTb.

Onucenemuxa u 3NUSEHOMUKA, PONb INULEHEMUUECKUX (HAKMOpos8 6 HACIe008aHUuu U
UBMEHYUBOCTNU PEHOMUNUYECKUX NPUSHAKOSB ) OP2AHUZMOB.

JdeMoHcTpamun

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmuet u  cxembl: «Buabl u3MEHUHMBOCTHY, «MoauduKanMoOHHAs HW3MEHYUBOCTDHY,
«KoMOuHaTHBHAST H3MEHYHUBOCTHY, «Meho3y, «OrmnogorBopeHue», «l eHerndeckue 3a00JIeBaHUS
yenoBekay, « Buael myranuii».

OOopynoBanue: JKUBbIE W TepOapHBIE HK3EMIUIAPHl KOMHATHBIX PACTEHHH, PHCYHKH
(dboTorpadun) >KMBOTHBIX C pa3JIMYHBIMU BUJAMU U3MEHYHBOCTH.

JlabopaTtopnass ~ paborta «MccnemoBanne  3aKOHOMEPHOCTEH  MOIU(MUKAIMOHHON
n3MeHYnBOCTH. [locTpoeHne BapHallmOHHOTO psiJia U BApUALMOHHON KPUBO.

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

Tema 14. I'eneTuKka 4es0BeKka

Kapuotun uenoseka. MexnyHapoaHas nporpaMma MCCie10BaHusl TeHOMa 4yelloBeka. MeToibl
M3Y4YeHHUS] ~ TEHETHMKM  4YeJOBeKa:  TIEeHEaJOTMYeCKHil,  OJM3HEIOBBI,  IUTOrCHETUYECKUH,
MOMYJISIIUOHHO-CTAaTUCTUUECKUM,  MOJIEKYyJsipHO-TeHeTndeckuil.  CoBpeMEHHOE  oIpesesieHue
TEHOTHUIIA: TIOJHOTEHOMHOE CEKBEHHMPOBAaHUE, T€HOTUIMPOBAHUE, B TOM 4YHcie C noMolubro [ILP-
aHanuza. HacnenctBeHHble 3a0osieBaHUsl yenoBeKa. ['@HHbIE M XpOMOCOMHBIE OOJIE3HH YeNOBEKa.
bonesnn ¢ HacneACTBEHHOM NPEIPACIONOKEHHOCTBIO. 3HAUEHUE MEIULMHCKON TE€HETUKH B
MPENOTBPALLCHUN U JIEYEHUM TE€HETHYeCKUX 3a0ojieBaHUN ueroBeka. MeauKo-reHeTH4ecKoe
KOHCynbTUpOBaHue. CTBOJIOBBIE KIIETKH. [IOHSATHE «reHeTH4ecKoro rpysa». OTHUECKHE ACIEKTHI
HCCIIEIOBaHUM B 00JIaCTH peJaKTUPOBAaHUs TEHOMA U CTBOJIOBBIX KJIETOK.

I'eneTnueckue (akTOpbl MOBBILIEHHONW YYyBCTBUTEIBHOCTH 4YellOBeKa K (U3MYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpYKarollled cpelpl. ['eHeTrueckas npeapacnoioKeHHOCTh YeloBeKa
K MaTOJIOTUSM.

JdemMoHcTpauuu

Tabmuuel u cxembl: «Kapuotunm uyenoBekay, «MeTonbl H3yuy€HHUs] T'€HETUKU YEJIOBEKay,
«['enernueckue 3a00€BaHUS YETOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOMN.

Tema 15. Cenrekuusi OpraHusMoB

JloMecTukanuss M celekuusa. 3apoKICHHE CeNeKUMH W JoMecTukauuu. Yduenune H. .
BasuioBa o LleHTpax MpouCXOXAEHUS U MHOT0OOpa3usi KyJlbTYpHBIX pacTeHuil. Ponb cenexuuu B
CO3/IaHUU COPTOB PACTEHHI M MOpPOA XUBOTHbIX. COpT, MOpona, MTaMM. 3aKOH T'OMOJIOTHYECKUX
PsAIOB B HacieACTBeHHOM n3MeHunBocTy H. M. BaBuioBa, ero 3HaueHue yisi CENEeKIMOHHOM paOOTHI.

Metoabl ceneKIMoHHOW paboThl. McKycCTBEHHBIH OTOOp: MacCOBBIH M WHAWBUIYAIbHBIMN.
Otanbl KOMOWHAIMOHHOW ceneknuu. VcmplTaHue Tpou3BOAMTENEH MO MOTOMCTBY. OTOOp MO

rCHOTUITY C IMOMOIIBIO OLCHKU q)CHOTI/IHa IIOTOMCTBA U 0T60p N0 ICHOTUITY C ITOMOIIBIO aHalin3a
JTHK.



HckyccTBeHHBIN MyTareHe3 Kak MeTOJ] CENEKIIMOHHON paboThl. PaananinoHHBIN 1 XUMUYECKUI
MyTareHe3 Kak MCTOYHMK MYyTalUl y KyJIbTYpHBIX (popm opranusmos. Vcrnonab3oBaHue reHOMHOTO
penakTupoBaHus U MeTonoB pekoMOuHaHTHbIX JHK g nomyuenuss mcxonHoro marepuana ams
CEJICKLUU.

[lonyyenne  monuruionoB.  BHyTpuBumoBas — ruOpumusamus.  biuskopoactBeHHOe
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOE cKperuBaHue, uin ayropuauHr. ['ereposuc u ero
npuunHbl. Mcnonb3oBanue rereposuca B cenekuuu. Otmanénnas rubpuamsanus. [Ipeomonenue
Oecryioiuss MEXBHUJIOBBIX THOpUIOB. JIOCTM)KEHUS CENEeKIMM PACTEHUN U KUBOTHBIX. «3enéHast
DpesonoyuUs».

CoxpaHeHHe U U3y4eHHE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JUKUX POAUYEH
JUISL CO3/IaHUSI HOBBIX COPTOB M THOPUIOB CEITbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue, coxpanenue u
ynpasnenue 2eHemudecKuUMu pecypcami CenbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX JHCUBOMHBIX 8
Yensax YayuueHus: Cywecmeyrowux u co30aHusi HO8bIX NOpoo, JUHUU U KPOCCO8, 8 MOM YUcie C
NpUMeHeHUeM COBPEMEHHbIX MemOo008 HAYYHLIX UCCIe008aHUL, NepedosblX udel U NepcneKmueHbLX
MexXHON02UI.

JdeMoHcTpamun

IToprpersr: H. U. BaBunos, Y. B. Muuypun, I'. [I. Kapneuenxo, II. II. JIykpanenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuipl u cxembl: «LleHTpbl MPOUCXOXKACHUS U MHOTOOOpasusl KyJIbTYPHBIX PACTEHHI»,
«3aKOH TOMOJIOTMYECKHUX PpAIOB B HACIEACTBEHHOM HM3MEHUYMBOCTHY», «METOIbl CEeIeKLUN»,
«Otnanéunas rudbpunuzanusy, «Myrarenesy.

JlabopaTtopHasi padora «/I3ydyeHHe COPTOB KYJbTYPHBIX PACTEHHH M IMOPOJ JOMAIIHHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHne METO0B CEIEKIUUA PACTEHUIN».

IIpakTnueckas padora «lIpuBuBKa pacTeHU».

JIkcekypeust «OCHOBHBIE METOAbl U JOCTHXKEHHUS CEJIEKIIMM PAaCcTeHHl M >KUBOTHBIX (Ha
CENIEKIIMOHHYI0 CTaHIMIO, ITUIEMEHHYIO (epMy, COPTOHCIIBITATENIbHBIA YYacTOK, B TEIUIMYHOE
XO03SIIICTBO, B J1a0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO ILIEHTPA)».

Tema 16. BUOTEeXHOJIOTUS M CUHTETHYECKASI OMOJIOTUSA

OOBeKThl, HCMONb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKaHEBbIE KYJbTYpHI,
MHUKpPOOPTaHU3MBbl, UX XapaKTepUCTHKA. TpaguliuoHHas OMOTEXHOJIOTUS: XJIeOoNeueHne, MoaydeHe
KHUCJIOMOJIOYHBIX ~ TNPOJYKTOB,  BUHOJenue.  MukpoOuonorunueckuii  cuHre3.  OOBEKTHI

MUKpPOOHOJIOrHYecKuX TexHojaorui. [Ipon3BoacTBo Oenka, aMUHOKMCIOT U BUTAMUHOB.

Cozanue TEXHOIOTMM M MHCTPYMEHTOB LIEJIEHAPABIEHHOTO U3MEHEHUS U KOHCTPYUPOBAHMUS
T€HOMOB C ILIEJIBIO NOJIYYEHHUSI OPTaHW3MOB M MX KOMIIOHEHTOB, COJIEPKAIIUX HE BCTPEYAKOLIUECS B
npupojie OMOCUHTETUUECKUE ITYTH.

Knerounas wmxeHepus. MeTonbl KyJIbTypbl KIETOK M TKaHEW DPACTEHUM M KUBOTHBIX.
Kpunobanku. Comarndeckas ruOpuausanuss M comMaTuyeckuil smOpuorenes. lcmonb3oBanue
ralyionJIoB B CEJIEKIUU pacTeHuu. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnoavzoeanue
MOHOKIOHANbHLIX U NOJUKIOHAIbHGLIX anmumen 6 MeouyuHe. VICKYCCTBEHHOE OIUIOJIOTBOPEHHE.
PexoHCTpyKIMs SHIEKIETOK M KJIOHHPOBAaHWE JKMBOTHBIX. METOJ TpaHCIUIAHTAllUU SA€p KIETOK.
Texnonoeuu  0300poéneHus, KYIbMUSUpPOBanus U MUKDOKIOHAIbHO20 — PA3MHONCEHUS
CeNbCKOXO03AUCTNGEHHBIX KYIbIYP.

XpOMOCOMHass U TE€HHas MHXKeHepusa. VCKyCCTBEHHBI CHHTE3 IéHa M KOHCTPYMPOBAaHHE
pekomOuHanTHbIX JIHK. Cozdanue mpanceenuvix opeanusmos. JIOCTHKEHHSI W TEPCIEKTHBBI
XPOMOCOMHOM ¥ T€HHON MHXEHEPHU. DKOJIOTHYECKHE U STHYECKUE MPOOIeMbl TeHHOW HH)KEHEPUH.

Menunuackue Ouotexnonoruu. I[loctreHomuas tudposas meawmmuHa. [1[P-amarnoctuka.
MeTaboa0MHBIN aHATN3, TEHOLIEHTPUYECKUN aHAJIN3 IPOTeOMa YesloBeKa JIJIsl OLEHKH COCTOSHUS €To
310poBbs. Vcnonb30BaHNE CTBOJIOBBIX KJIE€TOK. TaprerHas Tepanus paka. 3D-OnouHxeHepus amns
pa3paboTku (yHJAMEHTAIBHBIX OCHOB MEIMIIMHCKUX TE€XHOJIOTHH, CO3AaHUS KOMILJIEKCHBIX TKaHEH



COUETAaHHEM TEXHOJOTHA TPEXMEPHOTO OWONMPUHTHHTA U cKadOIIUHTa sl pelIeHHs 3a/ad
MEPCOHANTM3UPOBAHHON MEUIHBI.

Co3gaHue BEKTOPHBIX BAaKIMH C LENbI0 oOOecreYeHuss KOMOMHMPOBAHHOW 3allUTHI OT
Bo3Oyauteneir OPBU, ycTtaHOBieHHE MOJEKYJISIPHBIX MexaHU3MOB ¢GyHKuuonupoBanus PHK-
COJIep KALINX BUPYCOB, BHI3BIBAIOIINX 0COOO OIAcHbIe 3a00JI€BaHNS YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabnuubl u cxembl: «/crnoab30BaHNEe MUKPOOPTaHU3MOB B MPOMBIIIIEHHOM MPOU3BOJICTBEY,
«Knerounas unxenepus», «I eHHas HHXXESHEPHUS».

JlabopaTopHas padora «/3yueHue 00beKTOB OMOTEXHOIOTHI.

IpakTnyeckas padora «llonyyeHrne MOJTOYHOKUCIBIX TTPOTYKTOBY.

IKcKypenst «bHOTEXHOJIOrus — BayKHEHIasi NMPOU3BOAMUTENIbHAS CHJIAa COBPEMEHHOCTU (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHe IBOJTIONUOHHBIX MPeEACTABJEHUA B 0MO0JI0THHI

OpomonmonHas Teopust Y. JlapBuna. IIpeanocbuiku BOZHUKHOBEHHUS AapBUHU3MA. JKU3Hb U
HayyHas JrearenbHocTh Y. JlapBuHa.

JiBuokymye cuiibl 3Boronuu BuoB 1o Y. JlapBuHy (BbICOKAas MHTEHCUBHOCTb Pa3MHOXKEHUS
OpPraHU3MOB, HACJIEJICTBEHHAs HW3MEHYMBOCTb, OOpbOa 3a CyLIECTBOBaHME, E€CTECTBEHHBIH U
HCKYCCTBEHHBIN O0TOOD).

Odopmnenne cunrernueckoil Teopun spomonnu (CTI). HelitpanbHas Teopus 3BONIOLMH.
CoBpeMeHHas SBOJIIONMOHHAS OWOJIOTHs. 3HAUYEHHE OHBOJIOIMOHHOH TeopuH B (HOPMHUPOBAHHUU
€CTECTBECHHO-HAYYHON KapTUHbBI MUDA.

JdemMoHcTpanuu

[Toptpetsr: Apuctorens, K. JIunnei, XK. b. Jlamapk, 3. K. Cent-Unep, XK. Krosbe, Y. /lapBuH,
C. C. YerBepuxkos, U. 1. HImansraysen, Jx. Xonaein, J. K. benses.

Tabmuuel u cxemsl: «Cucrema >xuBoil npuponsl (nmo K. JIunuero)», «JlecTHHLA >KUBBIX
cymectB (o Jlamapky)», «Mexanusm ¢GopMHpPOBAaHUS MPUCTIOCOOTICHUN Y pacTeHUM W KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyrta nyreumectsus Y. Jlapsunay», «Haxonku Y. JlapBunay,
«DopMbl 60prOBI 3a cymecTBoBaHue», «Ilopoasl romyOeit», «MHoroo0pasue KyiabTYpHBIX (hopm
Kamyctel», «Ilopoabl TOMamIHMX JKUBOTHBIX», «Cxema oOpa3oBaHHMs HOBBIX BHAOB (mo Y.
HapBuny)», «Cxema COOTHOIIEHHS MABIKYIIMX CHUJI 3BOJIOLNUN», «OCHOBHBIE IIOJIOKEHUS
CUHTETHYECKOM TEOPUHU IBOJIIOLIUNY.

Tema 2. MukposBosonus 4 eé pe3ybTaThl

[lomynsimuss kak odJeMeHTapHas eauHuna dBomonud. CoOBpeMEHHBIE METOIbl OLICHKHU
TEeHETUYECKOr0 Pa3sHOOoOpaszusi M CTPYKTyphl momynsuuid. M3mMeHeHne reHoQoHa MOMYNSIHMM Kak
2JIEMEHTAapHOE DBOJIOLMOHHOE SIBJIEHHME. 3aKOH TreHeTudeckoro pasHoBecus JIx. Xapau, B.
Baitn6epra.

OneMeHTapHble  (DaKTOpbl  (IBMXKYIIME CHIJIBI) O3BOMIONMHU. MyTalMOHHBIA  IpoIecc.
Komb6unaruBHast usmeHunBocTh. [lpeli reHoB — ciydailHble HEHaNpaBICHHbIE U3MEHEHHs] YacTOT
aieneil B momyisinusax. ekt ocHoBarens. Ipgexm Oymovinounozo zopaviwika. CHudiceHue
2EHeMU4ecKo20 pazHooobpasus. npudunvl u cieocmeus. llposenenue s¢ppexma Opeiigha cenos 6
oonvwux U manvlx  nonyrayuax. Mwurpanuu.  M3omsums  monmyssiuMii: - reorpaduyeckas
(mpocTpaHCcTBeHHas ), Orosoruueckast (penpoyKTUBHA).

EcrecTBeHHbI 0TOOp — Hampasisromuil ¢pakTop 3Bomonnnd. OpMbl €CTECTBEHHOT0 0TOOpa:
JOBUKYIINM, CTaOMIM3UPYIOMINMA, pa3pbiBatoinil (Au3pynTuBHbIN). [lonoBoit otO60p. Bo3HHKHOBEHME
1 DBOJIIOLIMS COLIMAIIBHOTO MTOBEACHUSI JKUBOTHBIX.

[IpucnocoOaeHHOCT,  OpraHU3MOB KaK  pe3yJbTaT MHUKPOIBOJIOLUMU. Bo3HHKHOBEHUE
npucrnocodbaeHuit 'y opranu3smoB. Apomopdo3sl U manoasantanuu. [Ipumepsl mpucrnocodaeHuit y



OpraHu3MoB:  Mopdorioruyeckue,  (usnonornyeckue, OHOXMMUYECKHE,  IOBEJCHUYECKHE.
OTHOCHUTENBHOCTH MPUCITIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputrepuum u CTpyKTypa. BumooOpazoBaHHe Kak pe3yabTaT MHKPOIBOIIOIMUH.
M3onsmus —  kimoueBoit  daktop BupooOpazoBanus. Ilyth u  cmocoObl  BHI00Opa30BaHUS:
ajionaTpudeckoe  (reorpaduyeckoe),  CHMIATpPUYECKoe  (IKOJOTHMUYECKOE),  «MTHOBEHHOE)
(monumonau3zauus, rudpuauszanus). JJTuTebHOCTh SBONIOIMOHHBIX TPOILECCOB.

MexaHu3mbl (OPMUPOBAHUS OHOJIOTUIECKOTO pa3HOOOpa3usl.

Ponp  sBomONMOHHON  Omojoruu B pa3pabOTKe HAaydyHbIX METOJOB  COXPaHEHUs
Oonopa3zHooOpaszmsi. MHUKpPOIBOMIONMS H KOIBOJIONHS TAPAa3HTOB W WX XO031€B. MeXaHH3MBI
(hopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CITOCOOBI O0PHOBI ¢ HEH.

JdemMoHcTpanuu

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

Tabmuupl 1 cxembl: «MyTallMOHHAs W3MEHUYUBOCTHY, «llomynsiiuoHHas CTpyKTypa BHAA»,
«Cxema nposiBiieHUs 3aKoHa Xapau—BaitnOepray, «/[BrKyIire CUibl SBOTIONNUNY, « DKOJIOTHUECKas
W30S TIONYJSIIUNA ceBaHCKOU (openny, «I'eorpaduueckast H30AIHUS TUCTBEHHUIBI CHOMPCKOH 1
JUCTBEHHUIIBI Aaypckoii», «llomymsiuoHHbIe BOJHBI YHCIEHHOCTH XHIIHUKOB U XEpPTB», «Cxema
NEHCTBUSL €CTECTBEHHOro oTOOpa», «®opmbl OopbOBl 3a cyiiecTBOBaHUE», «HAYCTpUaIbHBIM
Menanu3mM»,  «KuBble — uckomaembie»,  «IIOKpOBUTENbCTBEHHAss  OKpacka  KUBOTHBIXY,
«[Ipenynpexnatomniast OKpacka >KUBOTHBIX», «Du3HoI0rnueckue agantauumny, «lIpucnocodbieHHocTb
OpraHU3MOB U €€ OTHOCHTENbHOCTHY», «Kpurepuu Buna», «Bunbi-nBoiHukm», «CTpyKTypa BUIa B
npupoae», «Crocodbl BHI000pa3oBaHus», «['eorpaduueckoe BumooOpa3oBaHWEe TPEX BUIOB
JMaHABIIICH», «DKOJIOTUYeCKOoe BUA00Opa3oBaHME BUAOB cuHULY, «llomummonnasl pacTeHUi»,
«KanyctHo-peneunblii THOpHUI».

O6opynoBanue: repOapuul pacTEHUI, KOJUIEKIIMM HACEKOMBIX, 4ydella MTHUI[ U 3Bepeil c
[IpUMEpaMu  pa3IMYHbIX MPUCIOCOOJIEHUM, dYydena MNTHULL M 3BEped pasHbIX BHUAOB, repOapuu
pacTeHuii OIM3KUX BUIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pa6oTa «BbIsSBICHIE H3MECHUYNBOCTH Y 0COOCH OJTHOTO BUIAY.

JlabopaTopnass padora «lIpucnocobneHuss OpraHu3MOB M  HUX  OTHOCHUTENIbHAs
11eTIECO00PA3HOCTH Y.

JlaGopaTopHas padora «CpaBHEeHUE BHJIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3sBosonusi 4 eé pe3yJibTaThl

Metonpl u3ydeHuss Makpo3Boironuu. IlaneoHTonormdeckne MeTOAbl M3Y4YEHMsI DBOJIIOLUU.
[Iepexonubie popmbl U PUITOrEHETUYECKUE PSAJIbI OPTaHU3MOB.

buoreorpaduyeckue MeTo bl U3ydeHus sBoitoru. CpaBHeHHe (Gopsl U (hayHbl MATEPUKOB U
ocTpoBOB. buoreorpadpuyeckue odmactu 3eminn. Buabl-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHUECKHE U CPAaBHUTEIbHO-MOP(OJIOTHUECKUE METOAbl H3YYEHHs 3BOJIOLMH.
['eneTnueckne MeXaHU3MbI DBOJIOIUM OHTOTEHE3a M TMOSBJICHUS DSBOJIOLMOHHBIX HOBIIECTB.
I'omonornyHbBle M aHAJIOTWYHBIE OpraHbl. PyanMeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYJISpHO-
reHeTUYeCKue, OMOXMMUYECKHE U MaTeMAaTUYECKHE METObl M3YY€HHUs IBOJIOLUHU. [ 'OMOIOrHYHbIE
reHbl. CoBpeMEeHHbIE METO/Ibl TOCTPOCHUS (PUITOT€HETHUECKUX JEPEBBEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuia) IBoJtouuu. [lpunyun cmensvt ¢ynxyuii. HeobpatumocTsb
HBOJIIOLIMU. AJlanTUBHAS paauanusa. HepaBHOMEPHOCTh TEMITOB HBOJIOLIUU.

JdemMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. I'ekkens.

Tabmuupel 1 cxembl: «DUIOTEHETHUYECKUH pPsJl JoUIagn», «ApXEoNnTepuKc», «3Bepo3yObie
smepb», «Crerouedansl», «Punno@uTs», «CeMeHHbIe ManopoTHUKNY, «buoreorpaduyeckue 30HbI
3emmn», «/pelid xoHTHHEHTOBY», «PenukTel», «HadanmpHble cTaaud SMOPUOHATIBHOTIO Pa3BUTHA
MMO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHel», «PyIuMEHTh»,
«ATaBU3MBDY, «XPOMOCOMHBIE Ha0OpBHl 4YeloBeKa M IIUMMaH3e», «[JaBHbIE HaNpaBICHUS
ABOTIONUANY, «OO0IIHE 3aKOHOMEPHOCTH 3BOJTIOIIHI.



ObopynoBaHue: KOJUIEKLIUH, TepOapuy, MyJISHKH UCKOMIAEMBIX OCTATKOB OPTaHU3MOB, MYJISKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTABU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IIponcxoxneHue u pa3BuTHE )KM3HU HA 3emJie

Hayunbple rumore3bl NpPOMCXOXKIEHUS >KM3HM Ha 3emie. AOuOreHe3 U MNaHCIEPMUSL.
JloHayuHble MPEACTABICHUS O 3apOXKACHUM JKU3HM (KpealuoHM3M). ['umore3a IOCTOSIHHOTO
caMOo3apoKJIeHUs KU3HU U €€ ornpoBepxkenue onbitamu @. Penu, JI. Cnamnanuanwm, JI. Ilactepa.
[IpoucxoxaeHue KU3HU U aCTPOOHOIIOTUSI.

OcHoBHbIE 3Tanbl HeopraHumdeckoil spomtonuu. [lmanerapHas (reosnoruueckas) SBOIOIUS.
XuMu4deckas 3BOJIONHS. AOMOTeHHBI CHHTE3 OPraHNYeCKUX BEIIeCTB U3 Heopranudeckux. Omnsit C.
Munnepa u I'. IOpu. O6pa3zoBanune momumMepoB u3 MoHoMmepoB. KoamepBarnas rumorteza A. H.
Omnapuna, runore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHermdeckas rumnoresa [. Mémrepa.
Pubosumer (T. Yek) m rumoreza «vmpa PHK» VY. T'mnbepra. dopmupoBanne MemOpaH
BO3HUKHOBEHHE IIPOTOKJIETKH.

HUcropus 3emnmnm u Meroasl €€ wu3ydeHus. Lckomaemble OpPraHMYeCKHE OCTATKHU.
I'eoxponomnorus u e€ meronsl. OTHOCUTEIbHAS U a0COMIOTHASI TEOXPOHONIOTHS. | e0XpoHOIOTHYeCcKast
LIKaJIa: S0HBI, 3PbI, HEPUOBL, FSTIOXHU.

HavanpHble 3Tambel opranuyeckoil spomtouuu. llosiBieHne u 3BOMIOLMST TEPBBIX KIIETOK.
Opomronusi  MetabonuszMa. Bo3HUKHOBeHHE TEpBBIX HKOocuUcTeM. COBpeMEHHblIE MUKPOOHBIE
OMOTUIEHKH KaK aHaJIoT MepBhIX Ha 3emiie coobmecTB. CTpoMaTonauThl. [IpokaproOTHI 1 9yKapHOTHI.

[Ipoucxoxaenne sSykapuoT (cUMOMOreHe3). OBOJIOIHOHHOE IPOUCXOKIACHUE BHPYCOB.
[IpoucxoxaeHue  MHOIOKJIETOYHBIX ~ OpPraHU3MOB.  BO3HUKHOBEHHME  OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OpPTraHU3MOB.

OCHOBHBIE ATAIbl 3BONIOIHMU BBICIINX pacTeHuil. OcHOBHBIE apoMopdo3bl pacTeHuid. Beixon
pacteHuii Ha cymry. [losiBieHre CIOpOBBIX pacTEHUN U 3aBO€BaHNE UMM CylIu. CeMEHHbIE paCTEHUS.
[IpoucxoxkaeHne BETKOBBIX PACTEHUN.

OcCHOBHBIE 3TaIlbl BOIIOIUH KUBOTHOTO MUpa. OcHOBHBIE apoMOop(h03bl )KUBOTHBIX. BeHackast
¢dayna. KemOpuiickuii B3phIB — IMOSBICHHE COBPEMEHHBIX THUIOB. IlepBble XOpIOBBIE KUBOTHBIC.
Kuznp B Boze. DBomtonys M03BoHOUHBIX. [Iporcxoxaenue ampubuii u pentunmii. [Ipoucxoxaenue
MiekonuTamux M nrul. IlpuHnun xmrodeBoro apomopgosza. OcBoeHue OeCrO3BOHOYHBIMU H
[M03BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazButue xu3HM Ha 3emie MO paM W TMEpPHOJaM: apXeil, MPOTEepO30H, Mmaneo30i, ME3030H,
KaiiHo30i. OOIas XapakTepUCTHKa KJIMMaTa U IeoJIOTHYecKuX mnpoieccoB. [losBienue u pacuser
XapaKTepHBIX OpPraHM3MOB. YTJIe0Opa30BaHUE: €ro YCJIOBUS W BIUSHUE Ha Ta30BbIM COCTaB
aTMocQepshl.

MaccoBble BBIMUpaHUSI — SKOJOIMYECKHE KpHU3MChl mpomioro. IIpuumHbl M cnencTBus
MaccoBbIX BbIMUpaHUil. COBpEMEHHBIN 3KOJIOTHYECKUH Kpusuc, ero ocoOeHHocTH. IIpobGiema
COXpaHeHHUs OMopa3zHoo0pa3us Ha 3emiie.

CoBpeMeHHass cucTeMa oOpraHudeckoro mupa. IIpuHIMOBI Kilaccu(UKaUU OpraHU3MOB.
OcCHOBHBIE CHCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

JdemoncTpanuu

[Toptpetsr: ®@. Penn, JI. Cnamnanuanu, JI. Ilacrep, . 1. MeunukoB, A. WM. Onapun, J[x.
Xonpeitn, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuubr n cxembl: «Cxema ombita @. Penm», «Cxema ombita JI. Ilactepa mo u3ydeHuto
camo3apoKJIeHus: xu3Hm», «Cxema ombita C. Mwumnepa, I'. IOpu», «Otambl HEopraHM4YECKOU
sBosoMMy, «l'eoxpoHonornyeckass Imkanay, «HadampHble STanbl OpPraHUYECKON HSBOJIOIMNY,
«Cxema 0o0pa3oBaHuUsl 3yKapuoT MyTéM cuMmOuoreHesay», «Cucrema *)HUBOH MpUpoab», «CTpoeHue
BUpYyca»,  «ApoMmopdo3bl  pacteHuit», «PuHnobuUTE,  «OIHOKJIETOYHBIE  BOJOPOCIH,
«MHOrOKIeTOYHbIE BOJOPOCHNY, «Mxu», «l[lanopotHukny», «l'onocemMeHHble pacTeHus», «OpraHbl
LBETKOBBIX pacTeHui», «CxemMa pa3BUTHS IKUBOTHOIO MHpPa», «ApomMopdo3bl KUBOTHBIXY,
«[Ipocreiimmey, «Kumeunononoctueiey, «llnockue yepBu», «UnenucroHorue», «PbIOb,
«3emHOBOJHBIE», «lIpecMmbikatouecs», «lItune, «Mnekonutatromme», «Pa3Butue >XU3HH B



apXeucKkou spe», «Pa3BUTHE KU3HU B IIPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B IAJICO30UCKOMN
ape», «Pa3BUTHE KU3HM B ME3030MCKONM 73pe», «Pa3BuThe KU3HM B KaWHO30WMCKOH 3pey,
«CoBpeMeHHas CCTEMa OPraHUYECKOI0 MUPa».

Ob6opynoBanue: repbapuy pacTeHUN Pa3IMYHBIX OTJEJIOB, KOJUIEKIIMA HACEKOMBIX, BIIaXKHbIE
IIpenapaTsl JKUBOTHBIX, PAKOBHHBI MOJIIIOCKOB, KOJUIEKIIMM HIJIOKOXKUX, CKEJIEThl IO3BOHOYHBIX
JKUBOTHBIX, Yydesa NTUL U 3BEpeH, KOJUIEKLIMM OKaMEHEJIOCTEH, IOJE3HBIX MCKOMAEMBIX, MYJISKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas JjaGopatopHasi padora «MogenupoBanue onbiToB Muuiepa—tOpu 1o
M3YyYEHHUIO A0MOTEeHHOTO CHHTE3a OPraHUYEeCKUX COSIMHEHHI B TIEPBUYHOM aTMOchepe.

JlaGoparopHass padora «lI3ydeHMe U ONHUCAHME MCKOMAEMBbIX OCTATKOB JIPEBHUX
OpPraHU3MOBY.

IpakTuyeckasi padora «l3yueHne ocCOOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTACIIOBY.

IIpakTnueckas padora «/3ydyeHne 0cOOEHHOCTEN CTPOEHNUS T03BOHOYHBIX KUBOTHBIX.

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPONOreHe3

Pa3nens! u 3agaun anTponoaorui. Meroibl aHTPOIIOJIOTHH.

CraHOBJICHHE TPEACTABICHUN O IPOUCXOKICHUM YEIOBEKa. PeaurnosHele BO33peHUs.
CoBpeMeHHbIE HaAYYHbIE TEOPUH.

CxozcTBO yenoBeka ¢ KMBOTHBIMH. CHCTeMaTHYeCKOe MOJI0KEHUE uenoBeka. CBUAETENbCTBA
CXOJICTBA 4YEJIOBEKa C JKUBOTHBIMH: CPaBHHUTEIBHO-MOpP(]OIOTHYECKHE, 3MOpPHUOIOTHIECKHE,
¢uznonoro-6MoxuMuIecKue, nopeaeHdeckue. OTInuns yenoBeka oT )KUBOTHBIX. [IpsmMoxoxaeHue u
KOMIUIEKC CBSA3aHHBIX C HUM IpU3HAaKOB. Pa3BuUTHE TOJIOBHOrO MO3ra M BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBwxynme cuibl ((pakTopbl) aHTpONOreHe3a: Ouojorudeckue, couuanbHbie. COOTHOIICHHE
OMOJIOTMYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIOI€HE3E.

OCHOBHBIC CTaJMU aHTpPONOreHe3a. PaHHHME UYenoBeKOOOpa3Hbie 00€3bsHBI (IPOKOHCYIBI) U
paHHHME MNOHTHMJBl — OOIIME MPEIKHU YEIOBEKOOOPa3HbIX 00€3bsiH U JOACH. ABCTPAJIONUTEKH —
JBYHOTHE TPEIKH JIoAci. YemoBeKk yMelnbld, INEpBbIE H3TOTOBJICHUSA Opyaud Tpyna. UYenosek
IPSIMOXOASALIMM U MepBbIi BBIX0O[ Jtojel 3a npezensl Adpuxu. Yenosek reiinenbOeprckuii — oomumi
MPEeIOK HEeaH/IePTAIbCKOIO YeJIOBEeKa M YeJOBeKa pa3yMHOro. YenoBeK HEaHIEepPTaTbCKUM KaK BHJ
JIOJEH XOJIOAHOTO KiuMmara. YenoBeK pa3yMHBII COBPEMEHHOIO THIIA, JIEHUCOBCKUHI YEJIOBEK,
OCBOEHHE KOHTMHEHTOB 3a npeaenaMu A¢puku. [laneoreneTnka u najieoreHoOMHKa.

DOBOJIIOLIUMS  COBPEMEHHOI0 uelnoBeka. EcTecTBeHHbI 0OTOOp B MOMYNISIIMAX 4YeJIOBEKa.
MytanunoHHslii mpouecc ¥ noauMoppusM. llomynsuvoHHBIE BOJNHBI, Jpeild) T€HOB, MHUrpalus U
«a¢deKT OCHOBATENS» B MOMYNALUAX COBPEMEHHOI'O YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbime pacel: eBpomneouaHasi (eBpaszuiickas),
aBCTpaJlo-HerpouHas (IKBaTOpHaIbHAas), MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHCKas). Bpems u myTtu
pacceneHusi yelnoBeKka Mo IuaHeTe. EnuMHCTBO denmoBedeckux pac. HayuHas HecocTOSTENbHOCTh
pacu3ma. IlpucnocoGneHHOCTh 4YenoBeKa K pa3HbIM YCIOBHUAM OKpysKarouled cpeabl. BrusiHue
reorpauyeckoil cpenbl 1 Jipeiida reHoB Ha MOP(OIOTHIO U PU3NOJIOTHIO YETIOBEKA.

MeXIUCUUIUIMHApHbIE  MeToIbl B (u3uyeckod  (OMOJIOTMYECKOI)  aHTPOIOJIOTHH.
DOBOJIOIMOHHAS AaHTPOIIOJIOTHS U MAaJI€0aHTPOINOJIOTUSl YeloBeUeCKuX nomynsuuid. bruoconuanbHele
HCCIIEIOBAaHMsI TIPUPOJIBI YenoBeka. MccnenoBanue KO3BOIIOIMMKA OMOJIOTHYECKOTO M COLIMAIBHOTO B
YEJIOBEKE.

JdemMoHcTpanuu

[Toptpetsr: Y. lapeun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuuer u  cxembl: «Mertoabl — aHTporonorun», «l'0JOBHOM  MO3r  yeloBeKay,
«YenoBexkooOpa3Hble 00e3bsiHb», «CKeleT ueloBeKa W CKeleT MuMIaH3e», «PyIuMmeHTsl u
aTaBU3Mbl», «JIBMXKyIIME CUJIBl  aHTPOINOIEHE3a», «ODBOJIOLUOHHOE JIPEBO  YEJIOBEKAy,
«ABcTpamonurex», «YenoBek ymenblity, «UenoBeKk MNpIMOXOIAMN», «/IeHUCOBCKUN YEIOBEK)
«Heanpepransup», «KpomanboHub», «lIpenku yenoBekay, «ITallbl IBOJIOLMU YelIOBEKa», «Pacel
YEJIOBEKay.



O6opynoBanue: MYJISHKH OKAMEHEJIOCTeH, MPEIMETOB MATepPHUAIbHON KYJIBTYPHl IMPEIAKOB
YeJoBeKa, penpoaykiuu (dotorpadun) KapTuH ¢ MUDOIOTHYESCKUMH M OMOJIEHCKUMH CIOYKETaMU
MPOUCXOXKACHUSI 4YeJoBeKa, Qororpadun HAXOJOK MCKOMAeMbIX OCTaTKOB 4YeNOBEKa, CKeJeT
YelioBeKa, MOJeb Yepera 4YelioBeKa W 4Yepena IIMMIIaH3€, MOJENb KHCTHU 4YellOBeKa U KHUCTH
LIMMIIaH3€, MOJEIN TOpCa MIPEIKOB YEJIOBEKA.

JlaGopaTopHas padora «/3ydeHne 0COOEHHOCTEH CTPOCHHSI CKeJIeTa YeI0BEKa, CBI3aHHBIX C
MPSMOXOKJICHUEM Y.

IIpakTuyeckas padora «/3yyeHue 3KOJIOrHYECKUX aJanTaluid YeJTOBEKa.

Tema 6. Jkoji0THA — HAyKa 0 B3aUMOOTHOIIEHUAX OPraHM3MOB U HAJOPTraHM3MEHHBIX
CHCTEM C OKpPYKaleil cpenoi

3apoxaeHue u pazBuTue 3Koioruu B Tpynaax A. I'ymboneara, K. @. Pynwse, H. A. CeBepiiona,
. I'exkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumn sxonoruu. CBA3b SKOJOTHH C JPYTUMU
HayKaMH.

Metoael skonoruu. IlonmeBbie HaOMIOAEHUS. ODKCIEPUMEHTBHl B JKOJOTHU: MPUPOAHBIE U
nabopaTtopuble. MojenupoBaHie B SKOJOTMH. MOHUTOPHHT OKPYXKArOIIEH Cpeabl: JIOKAJIbHBIH,
PETHOHANBHBIN U TT00ANIBLHBIH.

3HaueHue SKOJIOrMYECKUX 3HAHUM AJIs YeloBeKa. JKOJIOrMYeCKOe MUPOBO33PEHHE KaK OCHOBA
CBsI3ei dYenmoBedecTBa ¢ MpUpojoi. DOpMHUpPOBAHUE SKOJIOTHYECKONW KYIbTYphl U KOJIOTHYECKOM
IPaMOTHOCTH HaceJIeHUsI.

JdeMoHcTpanmun

[optpetsr: A. I'ym6ombar, K. ®@. Pynse, H. A. Cesepuos, O. I'ekkens, A. Tencmu, B. H.
Cykaués.

Tabmuupl u cxembl: «Pa3nensl skomorum», «Metomsl skojorum», «CxemMa MOHUTOpPUHTA
OKpY>KaroIen cCpeb».

JlaGopaTopHas padora «/3ydeHrne METOI0B IKOJIOTHYECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTAHUS

DKkojoruveckre (GakTopbl M 3aKOHOMEPHOCTH HX JeicTBUsA. Kiaccudukarus dKOJIOTHYSCKUX
(bakTopoB: abuoTHYECKHE, OMOTHUYECKHE, aHTpororeHHeie. OOIIMEe 3aKOHOMEPHOCTH JCHCTBHUS
skonoruueckux (axropos. IIpaBuno muaumyma (K. Ilnpenrens, 0. JIuOux). TosnepaHTHOCTB.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBerT Kak sKkosnornueckuil (axrtop. JlelicTBUe pa3HBIX Y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. OKOJOTMYECKHUE TPYIIbl PACTEHUW M KUBOTHBIX IO
OTHOIIIEHUIO K cBeTy. CUrHasibHas poib cBera. doronepuoausm.

Temmepatypa kak okonoruyeckuit dakrop. J[leiicTBue TemmepaTypsl HAa OpraHU3MBI.
[TolikuoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbI. DBPUTEPMHBIC U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak akonoruuyeckuit (aktop. Ilpucnocobnenuss pacTeHUid K TOJACpKAHHUIO
BoAHOro Oananca. Kitaccudukanus pacteHuii o oTHoueHuo Kk Boje. [IpucnocoOnennst ) kuBOTHBIX K
HM3MEHEHUIO BOJIHOTO PEKUMA.

Cpensl oOWTaHHS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, TIOYBEHHAs, TJIyOMHHAs
MOJAMOYBEHHAs, BHYTpPUOpPraHu3MeHHas. DOU3NKO-XMMHYECKHEe OCOOEHHOCTH cpell OOWUTaHUS
opranu3moB. [IpucrnocobaeHuns OpraHu3MoB K KU3HH B PA3HBIX Cpeiax.

buonornueckue putmbl. BHemHne u BHyTpeHHHE PUTMbI. CyTOYHBIE U TOJUYHBIE PHUTMBI.
[IpucmocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHUH KH3HU.

XKuznennoie Gopmbl opranuzMoB. [loHsiTHe o xu3HeHHOU ¢opme. KuszHenHble (HopmbI
pacTeHWi: JepeBbsl, KYCTApPHHUKH, KYCTapHUYKHA, MHOTOJICTHUE TPaBbl, OJHOJETHUE TPAaBHI.
JKuzHeHHbIe GOPMBI )KUBOTHBIX: THIPOOHOHTHI, TEOOMOHTHI, a3pOOHOHTH. OCOOEHHOCTH CTPOCHHUSI
o0Opa3za KuU3HH.

buotnueckue ¢akropbl. Buabl OHOTHYECKMX B3aUMOJICHCTBUI: KOHKYPEHIIUS, XUITHUIECTBO,
cuM6muo3 u ero ¢dopmsl. [lapazutuszm, Koomepanus, MyTyaau3M, KOMMEHCAIH3M (KBapTUPAHTCTBO,
HaxJieOHn4YecTBO). HeTpoduyeckue BzammopelicTBus (Tomuueckue, ¢opudeckue, (adpuueckue).



3HaueHue OMOTHYECKUX B3aMMOJCHCTBHI Ui CYIIECTBOBAHUS OPTaHU3MOB B Cpele OOUTaHWSL.
[IpuHIKIT KOHKYPEHTHOTO UCKIIFOUEHHS.

JdemMoHcTpanuu

Tabmuipl U cxembl: «JKojorudeckue ¢GakTopel», «CBETOBOWM CIEKTP», «IKOJOTHUYECKHE
TPYIIbI JKUBOTHBIX 1O OTHOILIEHUIO K CBETY», «TEeIIOKPOBHBIE >KUBOTHBIEY», «XOJOJAHOKPOBHbBIC
KUBOTHbBIEY», «DU3MOJIOTMYECKHUE aJalTaluu >KUBOTHBIX», «Cpeapl OOWUTaHUS OPraHU3MOBY,
«buonornueckue putmbl», «KusHeHHble (OpPMBI pacTeHUN», «Ku3HeHHBIE (OPMBI KUBOTHBIXY,
«9KOocucTEMa IMIMPOKOJIMCTBEHHOIO Jecay, «IJKOCHCTeMa XBOMHOro Jieca», «llemu nurTaHusy,
«XunanaectBoy, «Ilapasutuzmy, «Konkypenuusy», «Cumonosy», «KoMmmeHcamuzmy.

O6opynoBanue: repoapuu pacTeHUN U )KUBOTHBIX, TPUCIIOCOOICHHBIX K BIUSHUIO PA3IUYHbBIX
IKOJIOTHYECKHUX (PAKTOPOB, TepOAPUU CBETOIIOOMBBIX, TCHETIOOMBBIX U TCHEBBIHOCIMBEIX PACTEHUH,
CBETOJIIOOMBBIEC, TCHENIOOUBBIE U TEHEBBIHOCIUBbIE KOMHATHBIE PAaCTEHUs, repOapuu M KOJUICKIIMH
TETUIONOOMBBIX, 3UMOCTOMKUX, MOPO30YCTOMYMBBIX PACTCHUHN, Uydena NTUI[ U 3BEpel, repdapuu
pacTeHuii, OTHOCSIIUXCS K rurpodputam, kcepoduram, mMe3opuTaM, KOMHATHBIC PACTECHUS TaHHBIX
TPy, KOJUICKIIUH KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpelax, repOapuu U KOJUICKIIMH PACTCHHMA W
KUBOTHBIX, 00JIaJIAI0ONINX YepTaMH MPUCTOCOOICHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBHM KHU3HHU,
repbapud MW KOJUICKIIMM PACTEHUH W IKUBOTHBIX PA3JMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIMH
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopHas padora «BrisiBieHHEe MPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETA.

JlabopaTopnasi padora «BbigBieHHE TNPUCHOCOOICHUII OpraHU3MOB K  BIUSHUIO
TEMIIEPATypPhI».

JlabopaTtopHasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTEHUH M3 pPa3HBIX MeECT
oOuTaHUS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIAIMA

DKOJIOTHYECKUE XapaKTePUCTUKU nomyisiuu. [lomymsiust kak 6uosornueckas cucrema. Poib
HEOJIHOPOAHOCTH Cpefibl, PU3NUECKUX OAPHEPOB U OCOOCHHOCTEH OMOIOTHH BHIOB B (POPMHUPOBAHUH
MPOCTPAHCTBEHHOM CTPYKTYphl monyisanuii. OCHOBHBIE TOKA3aTeNy TMOMYJISIUU: YHUCICHHOCTb,
IJIOTHOCTh, BO3pPACTHAasl U IOJIOBAasl CTPYKTYpPA, POKIAEMOCTh, IPUPOCT, TEMI POCTa, CMEPTHOCTb,
MUTpaIusi.

DKonoruueckasi CTpykTypa nonyiasuud. OneHKa YHCIEHHOCTH mnomynsuuu. J{uHamuka
MOMYJISIUAA U €€ perysiusa. buoTHyeckuil MOoTeHIHan NonyJaanud. MoaeaupoBaHUE JTUHAMUKHU
nonymsauuu. KpuBbsle pocra uMcieHHOCTH mnomynsiuu. Kpuble BbDKMBaHMS. Perymsmus
YUCJICHHOCTU TOMYJSAIUN: poiib  (PAKTOpOB, 3aBUCAIIUX W HE 3aBUCAIIMX OT TUIOTHOCTH.
Dkonornyeckue crpateruu BUIoB (I- u K-ctpaterun).

[lonsiTue o006 »Skosmornyeckol Hume Buaa. Mectooburanue. MHoromepHass MOJEb
skosiornyecko Humu Jx.M. XatunmHcona. Pa3mepsl skosiormyecko HumM. IloTeHumansHas u
peann30BaHHAs HUILIHN.

Bun kak cucrema mnomymsuuid. Apeanbl BUAOB. Buabl M MX KU3HEHHbIE CTPATETHUU.
DKOJIOTHYECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTHU MOBEJEHUSI U MUTPALMK KUBOTHBIX. bronornueckre MHBa3uM 4yKEPOJIHBIX
BHJIOB.

JdemMoHcTpanuu

[Toprper: Ix. WM. XatunHCOH.

Tabmuiel 1 cxembl: «DKOJIOTUYECKUE XapaKTEPUCTUKU Tomynsanun», «lIpoctpancTBeHHas
CTpyKTypa mnonysuun», «BospactHele mnupamuasl nomymsiqun», «CKOpPOCTh — 3acelIeHMs
MOBEPXHOCTU 3€MIJIM pa3NU4YHBIMM OpraHudMamm», «Mopenb skojormdyeckord wHumu Jx. U.
XaTynHCOHA.

O6opynoBanue: repOapuu pacTeHUN, KOJIIEKIIUN )KHBOTHBIX.

JlabopaTopnas padora «lIpucrnocoOneHus ceMsH pacTeHUN K pacCeICHUION.

Tema 9. Jko0rus coodmecTB. IKOJIOTHYECKHE CHCTEMBbI.



CoobmiectBa opranu3moB. buoreHo3 u ero crpykrypa. CBs3u MeXAy OpraHM3MaMu B
OHolLIEHO3E.

Okocucrema Kak oTKpbITas cucrema (A. Jlx. Tercnu). @yHKIIMOHAIBHBIE OJIOKH OPraHU3MOB B
HKOCHCTEME: MPOJYLIEHThI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHH. Tpoduyeckue nenu u
cetu. AbuoTtnueckue 610k 3kocucteM. [louBel M Wbl B 3KocucTeMax. KpyroBopoT BemiecTB u
MIOTOK SHEPTUU B IKOCHUCTEME.

OcHOBHBIE TIOKa3aTeNM SKOCHCTEMBI. bromacca W mpoaykius. DKOJIOTMYECKHE MUPAMUIBI
yrcel, OnomMacchl U SHEPTUu.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HarpapieHHBIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIecCuu. llepBUuHBIE M BTOPHYHBIE CYKIIECCUU U HX
IIPUYMHBI.  AHTPOIIOT€HHbIE  BO3JEHCTBUS  Ha  cykueccud. KimmakcHoe — cooOlecTBo.
buopasnoobpasue 1 noaHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpupoaHble 3KOCHUCTEMBL. JKocucmemvl 03€p U pek. IKocucmemvl Mopel U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbvlHb.

AHTpOIIOT€HHBIE ~ JKOCUCTEMBI.  Arposkocucrema.  ArpoueHo3.  Pazmuums — Mexny
aAHTPONOTEHHBIMU U MPUPOIHBIMU IKOCHCTEMAMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoackas ¢iopa u dayna.
CuHaHTpomnu3alus ropoJcKoil GpayHsl. bruongornueckoe u X0341iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U
ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHUS OCHOBHBIX B3aMMOJCHCTBHI OpraHHM3MOB B IKOCHCTEMaXx.
Ponv rackaonozo s¢hghexma u 6udos-3oughuxamopos (Knouesvix 6ud08) 6 GYHKYUOHUPOSAHUU
skocucmem. llepeHOC SHEPrMM U BEIIECTB MEXKAY CMEXKHBIMU JKOCHCTEMaMH. Y CTOWYUBOCTD
OpPTaHU3MOB, MOMYJISIIIUI U IKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3ACHCTBUIA.

Mexanuzmvl  68030elicmeuss  3a2ps3HeHull  pa3HelX — MUNo8 Ha  CyOOp2aHU3MeHHOM,
OpP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl  IKOJIO2UYECKO20
HOPMUPOBAHUS AHMPONO2EHH020 6030elicmaus. MeToJoIorusT MOHUTOPUHTA E€CTECTBEHHBIX U
AQHTPOITOTEHHBIX YIKOCHUCTEM.

JdeMoHcTpamun

[Toptper: A. JIx. Tencau.

Tabmuuel m cxemel: «CTpykTypa OHOLIEHO3a», «DKOCHUCTEMa IIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jeca», «DyHKIMOHAIBHBIE TPYHIBI OpPraHU3MOB B DKOCHUCTEME,
«KpyroBopor BemecTB B 3KocucTtemey, «llemm nuTaHus  (macTOMIIHAs, —JETPUTHAS)»,
«DKOJIOTHYECKasl THpaMHIa YUCeN», «IKOJOTHYECKas MHpamua OMOMAacChl», «IKOJIOTHYECKast
nupampa sHeprun», «OOpazoBanue Oonota», «llepBuuHas cykueccus», «BoccraHoBiIeHHE ieca
nocye mokapay, «IKOCHUCTeMa o03epay, «ATporeHo3», «KpyroBopoT BEIECTB M MOTOK DHEPTUH B
arporeHosey, «IIpumeps! ypOo3akocucTem».

ObopynoBanue: repOapuu pacTeHUW, KOJJIEKIIMM HACEKOMBIX, uydesia MTHI[ W 3Bepel,
repOapuy KyJIbTypHBIX U AUKOPACTYIIMX PACTEHUH, aKBapUYM KaK MOJIENb SIKOCUCTEMBI.

IIpakTuyeckas padora «/3ydeHne u onrcannue ypOOIKOCHCTEMBDY.

JlaGopaTtopHnas pabora «/3ydyeHue pazHOOOpa3us MEJIKHMX MOYBEHHBIX UYJEHHCTOHOTHX B
Pa3HBIX SKOCHCTEMAX ).

JKCKypeust «IKCKypcHsi B THUIHMUYHBIA OuoreoneHo3 (B AyOpaBy, OepesHsK, €IbHHK, Ha
CYXOJIOJBHBIN WJIM TIOWMEHHBIH JIYT, 03€p0, 00JIOTO)».

JKCKYpeust «IKCKYpCHs B arpOdKOCUCTEMY (Ha T0JIe WM B TEIUTUYHOE XO3SHUCTBO)».

Tema 10. buocdepa — rinodabHas IKoCHCTEMA

buocdepa — obmerutanerapHas 00os0uka 3eMITH, I7I€ CYILECTBYET WM CYIECTBOBAJA KU3Hb.
PazButne npencraBnenuii o 6uocdepe B Tpyaax 3. 3tocca. Yuenue B. W. Bepnanckoro o 6uocdepe.
Ob6nactu 6uocdeps! u €€ coctas. XKuBoe BemecTBo 6HMocdepsl U ero QPyHKIUH.

3akoHOMEpHOCTH cymecTBoBaHusl Ouocdepbl. OcobeHHOCTH Omochepsl Kak TI0OATBHON
sKocucTeMbl. JluHamMuyeckoe paBHOBecue B bnocdepe. KpyroBopoTs! BemiecTB 1 OMOreoXMMHYECKHE
LUKJIIBI (yriiepoJia, a30Ta). PUTMHUUHOCTS sBIIeHUH B Onocdepe.



3onanbHOCTh OnOochepsl. [Tonarue o 6umome. OcHOBHBIE OMOMBI CYIIH: TYH/Ipa, XBOWHBIE Jeca,
CMEIIaHHblE M IIMPOKOJIUCTBEHHBIEC Ji€ca, CTENM, CaBaHHbI, MYCTBIHU, TPOIUYECKHE Jieca,
BBICOKOTOpBsi. KilnMat, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Crtpykrypa ¥ (pyHKIHS )KMBBIX CHCTEM, OLIEHKA UX PECYpPCHOTO MOTEeHIHMada U OuocepHbIX
GyHKIHH.

JdemoHcTpauuu

[Toprpetsr: B. W. Bepnaackuii, 3. 3rocc.

Tabmuubl u cxembl: «l'eochepsr 3emum», «Kpyroopor azora B mpupoae», «KpyroBopot
yriaepona B mpuponae», «KpyroBopor kuciaopona B mnpupone», «KpyroBopoT BoOJbI B NPUPOAE»,
«OcHoBHBIE OMOMBI cymny, «Kmumarnueckue mosica 3emn», «TyHmapay, «Taitray, «CMmemaHHbIIT
necy, «lupokonucTBeHHBbIH Jiecy, «Ctenby, «CaBanHay, «[lycTbinsy, «Tponudeckuii gec.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YestoBek M OKpYykaomias cpeaa

DKOJIOTHYeCKHe KPU3UCHI U UX MpuuuHbL. Bo3aeiicTBue yenoBeka Ha 6uochepy. 3arps3HeHue
BO3IyIIHOW cpeabl. OxpaHa Bo3jayXa. 3arpsi3HeHUE BOAHOW cpeabl. OXpaHa BOAHBIX PECYpPCOB.
Pazpymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. 3MeHeHue kiuMmara.

AHTpOTIOTEHHOE BO3/CHCTBHE HA PACTUTEIBHBIN U KUBOTHBIM MUp. OXpaHa pacTUTEIHLHOTO U
KUBOTHOTO Mupa. OCHOBHBIE MPUHLHUIIBI OXpaHbl npupoasl. KpacHbie kauru. Ocobo oxpaHseMble
npupoanbie Teppuropun (OOIIT). borannuyeckue cazibl U 300JI0THYECKUE TAPKH.

OCHOBHbIE TPHUHIMUIBI YCTOMUMBOIO pa3BUTUSA YEJIOBEUECTBA M NpUpOAbl. PanmoHanbHOE
IPUPOJONIONB30BAaHUE M COXpPaHEHHWE  OHOJOrMYecKoro  pasHooOpasust  3emuu.  OOmme
3aKOHOMEPHOCTH TJI00AIBHBIX SKOJIOTMYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HUca U
€ro BEpOSATHBIE NTOCIIEACTBUS.

Pa3Butre MeTOI0B MOHUTOpPUHIA Pa3BUTHUS OMACHBIX TEXHOTE€HHBIX IpoueccoB. Cucmemuvle
uccnedosanuss nepexooa K pecypcocbepeearoweii. U KOHKYPEHMOCNOCOOHOU — dHepeemuxe.
buonocuueckoe pasznoobpazue u o6uopecypcvl. Hayuonanenvie ungopmayuonnvle cucmembsi,
obecneyusarouue 00OCMyn K UHGOpMayuy no cOCMOAHUIO OMOENbHBIX U008 U IKocucmem. OCHOBbI
9KOpeaduIUmMayuL SKocucmem u cnoco6o6 6opvovl ¢ buonospedcoeHuamu. Pekoncmpyrkyus mopckux
U HA3EMHBIX IKOCUCTNEM.

JdemoncTpanuu

Tabnuupl U cxembl: «3arps3HeHue aTMocdeps», «3arpsa3HeHue ruapochepsl», «3arpsi3HeHNUe
nmouBb», «llapHukoBbIl 3PdexT», «Ocobo oxpaHsieMble MPHUPOAHBIE Tepputropumn», «Moaenu
YIPABISEMOT0 MUPay.

Oo6opynoBanue: Gororpapuu OXpaHIEMbIX pacTeHH U KUBOTHBIX KpacHoil kuuru Poccuiickoit
®enepannn, KpacHON KHUTH pervoHa.



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

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ybTaTaM OCBOSHUS 00YYaIOIIUMHKCS IIPOTrPaMM
CpeIHEro 00111ero 00pa3oBaHus: TMUHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B cTpykType IWYHOCTHBIX pPE3yJIbTaTOB OCBOCHHS MPOTpaMMbl IO OHMOJOTHH BBIJEIICHBI
CIIEYIOIINE COCTABISIONINE: OCO3HAHNE O0YUYAIOIUMUCS POCCUUCKON TPaKIaHCKOW HIIEHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITENIbHOCTH M CaMOOIPEIECICHUIO, Haluyue MOmueayuu K
00y4eHHIO OWOJIOTHH, YyeleHanpagieHHoe pazeumue BHYTPECHHUX YOSKICHUN JTMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEH M UCTOPUYECKUX TPAJULIUN pa3BUTUS OMOJIOTHMYECKOTO 3HAHUS, 20MOBHOCHb
U cnocobHocmb 00YYAIOLINXCS PYKOBOACTBOBATHCS B CBOCH /EATEIILHOCTH IIEHHOCTHO-CMBICIIOBBIMH
yCTaHOBKAMHU, MPHUCYIIMMH CHCTEME OMOJIOTHYECKOTO OOpa3oBaHUs, Haluuue HnpaeoCoO3IHAHUSA
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCMU CIMABUMb LIETU U CTPOUTD )KU3HEHHbIE TJIAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHUS NPOrpaMMbl MO OHOJOTHUU JIOCTUTAIOTCS B EIUHCTBE
y4eOHOH M BOCHHUTATENBHOH [EATENTFHOCTH B COOTBETCTBHHM C TPAJUIIMOHHBIMH POCCHHCKUMH
COLIMOKYJIbTYPHBIMU, HCTOPUYECKHMMH M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, INPUHATHIMU B
oOIIecTBe NpaBWJIAMH M HOPMAaMH TIOBEACHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHHMA,
CaMOBOCIIUTAHUSI W CaMOPA3BUTHUSA, PA3BUTHUS BHYTPEHHEW MO3ULMHM JIMYHOCTH, NATPUOTU3MA U
YBaXEHMsI K 3aKOHY U IIPaBOIOPSIKY, YEJIOBEKY TpyJda M CTapllieMy IOKOJEHHIO, B3aWMHOIO
YBa)KEHHUS, OEPEKHOTO OTHOIIECHUS K KYIbTYPHOMY HACIEAUIO U TPATUIMSIM MHOTOHAIMOHAIBHOTO
Hapopa Poccuiickoii @enepannu, NpUpoae U OKPYKAIOLIEH cpee.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUSI y4eOHOro mpeamera «bHONOrHS» ITOMKHBI OTPa)KaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromMXCsl PYKOBOACTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEH
MO3UIMEN TNYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHUEHTAIlMM, MO3UTHUBHBIX BHYTPEHHUX YOEKICHHI,
COOTBETCTBYIOIIMX TPAIUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACHIMPEHHUE >KU3HEHHOTO
OMbITa U OIbITA JACSATEIBHOCTH B MPOLIECCE PeAM3alMi OCHOBHBIX HAIPABJICHUI BOCIHUTATEIbHON
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpak1aHCcKOro BOCHMTAHMSA:

c(OpPMUPOBAHHOCTH T'PAXkIaHCKOM MO3UIIMU 00YUarOLerocsi Kak akTUBHOI'O U OTBETCTBEHHOTO
YJileHa POCCUICKOro 00IEeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX TMpaB U O0Os3aHHOCTEH, YBaX€HHWE 3aKOHAa U
MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESATENbHOCTH IMPU CO3AAHUU YYEOHBIX IPOEKTOB,
peleHnH yuyeOHBIX U 03HABaTENbHbIX 3a71ay, BHIIOJIHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpENENsATh COOCTBEHHYIO MO3UIUIO IO OTHOLIEHUIO K SIBJICHUSM COBPEMEHHOMU
KHU3HU U OOBSICHSATH €€;

YMEHHE YUUTHIBaThb B CBOMX JEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTMBHOTO B3aUMOJIEHCTBUS
Jofiel ¢ pa3HbIMU YOEKACHUSMH, KYIbTYPHBIMHU IIEHHOCTSIMHU U COLIUAIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOLECCE COBMECTHOTO BBINOJIHEHHUS] Y4EOHBIX,
[I03HABATENbHBIX U MCCIEA0BATENbCKUX 3a/1a4, YBAXKUTEILHOIO OTHOLIEHHS] K MHEHHIO ONIIOHEHTOB
IIpH 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKAHUS;

TOTOBHOCTb K TyMaHUTapHOMN M BOJIOHTEPCKON EATENBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh POCCHMCKON TPaKJaHCKOM HWIAEHTHYHOCTH, MAaTPUOTU3MA, YBAKEHHS K
CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH nepen PoanHOM, TOpIOCTH 32 CBOM Kpaii, cBoro Poauny,
CBOM A3BIK U KYJIbTYpY, IPOIJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K MPHUPOJAHOMY HACJIEIUI0 U MaMSITHUKAM MPUPOAbI, TOCTHKEHUSIM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;



CIIOCOOHOCTh OIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBICHHE U Pa3BUTHE OMOJIOTHH,
MMOHUMAaHUS 3Ha4€HHUs1 OMOJIOTHHU B TO3HAHUH 3aKOHOB NMPHUPOBI, B AKU3HU YEJIOBEKa U COBPEMEHHOTO
o0111eCTBA;

ujeitHas yoexxAIEHHOCTh, TOTOBHOCTh K CIYXEeHHIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32
ero cynan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIOCOOHOCTH OIIGHWBATh CUTYAIMI0 W NMPHHUMAThL OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B TIOCTPOSHUE YCTOMYHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM DPOJMUTENSAM, CO3JAHHI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAULUAMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOIO U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTbh K CAMOBBIPAXKEHHUIO B Pa3HBIX BUJIAX HUCKYCCTBA, CTPEMIICHHUE MIPOSIBIATH KauecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢pusznuyeckoro BocnuTanus, GOpMUPOBAHNUS KYJIbTYPHI 310POBbS M IMOIMOHAJIBHOIO
oslaromostyums:

MOHUMAaHUE U pealln3alvs 3J0pOBOTO M 0Oe30macHoro oOpasza >KUM3HM (3I0pOBOE IMHUTAHUE,
COOJIFOZICHHE TUTHCHUYCCKHX IPABUI W HOPM, COAAHCUPOBAHHBIA PEKUM 3aHSATHUH U OTIBIXA,
perynspHas pusudeckasi akTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUECKOMY U ICHXUYECKOMY 370POBBIO;

MMOHMMAaHKE LIEHHOCTHU MPaBWJI UHIUBUYaIbHOTO U KOJUIEKTUBHOTO 0€30IacHOTO MOBEACHUS B
CUTYAIHIX, YTPOXKAIOIINX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHWE TIOCTEACTBUNA W HEMpPUATUS BPEIHBIX MPHUBBIYEK (YHOTpPEOIEHUs alKorods,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAaCcTEPCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K AKTHUBHOHM JEATEIbHOCTH TEXHOJOTMYECKON M COIMAIbHOW HAaINpaBIE€HHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSTENIBHO BBITIOJHSITH TAKYIO €S TEIHHOCTD;

UHTEpEeC K pasnudHbiM cdepaM MnpodeccuoOHANbHON AeSITeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOP OyayIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BaHUIO HA MTPOTSHKEHUH BCEU KU3HU;

7) 3KOJI0TMYECKOT0 BOCIIMTAHMS:

HKOJIOTHUYECKH I1e1ecOo00pa3HOe OTHOIIEHHE K MPUPOJE KaK HMCTOYHUKY JKU3HH Ha 3emIe,
OCHOBE €€ CYIIIECTBOBaHMS,

MOBBIIIICHUE YPOBHSA OKOJOTMYECKON KyIbTyphl: NPUOOPETEHHE OMbITa IJIaHUPOBAHUS
MTOCTYIIKOB M OIIEHKH WX BO3MOXXHBIX TIOCIIEJCTBUN JJIsI OKPYKAIOIIEH CPEIbI;

OCO3HaHUe TTI00aTBHOTr0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MMyTei X pelIeHHUS;

CIOCOOHOCTH MCIOJIB30BaTh MPUOOPETaEMbIe TIPH U3YUYCHUH OWMOJIOTHH 3HAHUS U YMEHHS TPH
penieHnr mpoOJeM, CBS3aHHBIX C paIllMOHATIBHBIM TMPUPOIOIOIB30BaHUEM (COOIIOJCHHE MPaBUI
MOBEJICHUS B TIPUPOJIC, HAMPABIICHHBIX HAa COXpPaHEHUE PABHOBECHS B DKOCHCTEMaX, OXPaHy BHJIOB,
sKocHucTeM, orochepsl);

AKTUBHOE HENPUITUE AEHCTBUHN, MPUHOCIIIUX BPE OKPYKAOUIEH MPUPOAHOMN Cpelie, YMEHHE
MIPOTHO3UPOBATh HEOIArONPUSTHBIE SKOJOTUYECKUE TOCIEICTBUS MPEANPUHUMACMbBIX NEeHCTBUN U
MpeA0TBpaIaTh UX;

HaJu4yMe PA3BUTOrO HSKOJIOTMYECKOTO MBIIUICHUS, YKOJIOIMYECKOM KYyIbTYphl, OIbITa
NESATETPHOCTH  DKOJIOTMUECKOW  HAINpaBIECHHOCTH, YMEHHS  PYKOBOJCTBOBATHCS HMH B



[I03HABATECIIbHONW, KOMMYHUKATMBHOM M COLMAJIBHOM IIPAKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MIPAKTUYECKON ACATEIbHOCTU YKOJIOTHYECKOM HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

C(OPMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HAa JHAJIOTe KYJIBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATENICKOW KYyJIbTYpbl KaK CPEICTBA B3aWMOJCHCTBHUS
MEXy JIFOIbMU U IIO3HAHMS MUPA;

MOHMMaHWE CHenuuK OHOJOTHH Kak HayKd, OCO3HaHusi e€ poiu B (HOPMUPOBAHHU
palMOHAIBHOIO HAYyYHOI'O MBILIUIEHUS, CO3JaHMM LEIOCTHOIO IPEJCTaBICHHUA 00 OKpYXKarollem
MUpE KaK 0 €IUHCTBE IPUPO/IBI, YEIOBEKA M OOIIECTBA, B IO3HAHUYU MPUPOIHBIX 3aKOHOMEPHOCTEH 1
peleHny IpodIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOKIEHHOCTh B 3HAYMMOCTU OHMOJOTMH Ui COBPEMEHHOW IMBWIM3ALUHN: OOECIeYCHUs
HOBOT'O YpPOBHS DPa3BUTHUS MEIUIMHBI, CO3/IaHHE IEPCHEKTUBHBIX OHMOTEXHOJIOTUH, CHOCOOHBIX
pemarb pecypcHble MpoOJeMBbl Pa3BUTHS YEJIOBEYECTBA, MOMCKA IyTeH BbIXOJA M3 TI00ATBHBIX
HKOJIOTUYECKUX MpobieM U obecredeHus nepexojia K yCTOMUMBOMY pa3BUTHIO, PALIMOHATIBHOMY
HCI0JIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHMOJOrMYECKMX 3HAHMN B LENAX IOBBILIEHUS oOIIen
KYJIbTYpbl, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, KaK COCTaBHOM 4YacTh (yHKUIHMOHAIBbHOM
IpaMOTHOCTH 00ydarouuxcs, popMupyemMoit npu u3ydeHuu Ouoioruuy;

IIOHUMAaHHE CYIIHOCTH METOJOB IIO3HAHUsA, HCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKax,
CIOCOOHOCTH MCHOJb30BaTh IOJy4aeMble 3HAaHUS JUIsI aHalM3a U OObBSICHEHHs sBICHUH
OKpYXKAalOIIeT0 MHpa W MPOUCXOMANIMX B HEM W3MEHEHUH, yMeHHe Jelarb OOOCHOBAaHHBIC
3aKJIIOYEHHS Ha OCHOBE Hay4HbIX (DAKTOB U MMEIOIIMXCS IaHHBIX C LIEJIbI0 MOJYYEHHUs] JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO MCII0JIb30BaTh OMOJIOIMYECKHE 3HAHUS /7Sl pellieH s IpobiieM B
peanbHBIX KU3HEHHBIX CUTYALMSIX;

OCO3HAaHHE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIATH IPOEKTHYIO U
HCCIEA0BATENBCKYIO AESTENbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHMIO M C€aMOOOpa30BaHUIO, K
aKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAHMUW 1O OHOJOTMM B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yiabTaThl OCBOEHHUS Yy4eOHOro mpenmeTra «buONOTHS) BKIIOYAIOT:
3HaUMMble Ui (OPMHPOBAHMSI ~ MHUPOBO33PEHUS  OOYYAIONMIUXCS  MEXIUCIUTUIMHAPHBIC
(MexXIpeIMeTHbIE) O0IeHAyYHbIEC TMOHSATHUS, OTPAKAIOIINE IETOCTHOCTh HAYYHOW KapTHUHBI MUpPA U
crnenu(uKy METOJIOB TO3HAHMS, HCIOJIB3YEeMBIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPrus,
SIBIIGHUE, TPOIlecC, CUCTeMa, HAyUHBIH (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCleIoBaHe, HaOJlo/IeHne, H3MEpeHHe, HKCIEPUMEHT U JpYrue); YHUBEpCalbHble YyueOHbIE
NeicTBUS (MIO3HABaTEIbHBIE, KOMMYHUKATUBHBIC, PETYISTUBHBIC), oOecneunBaromue GopmMupoBaHue
(YHKIIMOHATBFHOM T'PAaMOTHOCTH M COIMAIBHOW KOMIIETEHIIMHM OOYy4YaloIMUXCsA, CIOCOOHOCTh
00y4aroluXcsi UCIMOJIb30BaTh OCBOCHHBIE MEXAMCIUILTUHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS H
YHUBEpCalIbHbIC YIeOHBIC JCHCTBUS B MO3HABATEIHLHON M COIMATEHON TIPAKTUKE.

B pesynprare wusydeHus Ouonormd Ha ypOBHE cpenHero obmiero oOpa3oBaHUS Y
oOyuvarorierocss OynyT chOpMHUpPOBaHBI TO3HABATEIbHBIE YHHBEPCAIbHBIC YUE€OHBIE IEUCTBUS,
KOMMYHHKATHUBHBIC YHHBEpCaIbHbIC y4eOHBbIC NEHCTBUS, PETYISTUBHBIC YHUBEPCAIbHBIE yueOHBIE
JEHCTBUSI, COBMECTHAS JIEATEITbHOCTb.

MeTtanpeamMeTHble pe3yabTaThl OCBOSHUS MPOTPAMMBI CPETHEro 00IIeTo 00pa30BaHUS JOMKHBI
OTpaXkaTh:



OBi1aieHne YHMBEPCAJIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENILHO  (POPMYIUPOBATh M  aKTyalW3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHHWM 3HAHWH MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAU3a, CUHTE3a,
CpaBHEHUs, KiIacCU(pUKAIMU, 000OIIEHNS), pACKPBIBATh CMBICII OMOJIOTUYECKUX MOHATUH (BBIACIATH
WX XapaKTepHbIC MPU3HAKH, YCTAHABINBATH CBSI3U C IPYTUMHU IMMOHSATHSIMU);

ONpeAeNsATh LENu JIeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JIOCTHXKEHUS,
COOTHOCHUTH PE3YyJIbTAThI ACATEILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl O0bsICHEHUS (DAKTOB U SIBJICHUM KUBOI PUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, NETYKTUBHBIC, 110 AHAJIOTHH), BBISIBIISTH
3aKOHOMEPHOCTH U TPOTHBOPEYMS. B PACCMaTPUBAEMbIX SIBICHUAX, (DOPMYIHpPOBATH BBIBOJABI U
3aKJTFOYCHUS,

MPUMEHSITh CXEMHO-MOJICNIbHBIE CPEICTBA JJIsi TMPEACTABICHUSl CYIIECTBEHHBIX CBSI3eH U
OTHONIICHUH B HW3Yy4aeMbIX OHMOJIOTHMYECKUX OOBEKTaxX, a TaKXKe MPOTUBOPEUYHI pPa3HOrO poa,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabarbeiBaTh IJIAaH PEIICHUS MPOOJIEMBI C YUETOM aHAIHM3a WMEIONUXCS MaTepUATbHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCUTh KOPPEKTUBBI B JICATEIBHOCTh, OIICHUBATH COOTBETCTBHUE PE3yJIbTATOB IEIISM,
OLICHUBATh PUCKU MOCIEICTBUHN AEITEIbHOCTH;

KOOPJIMHHUPOBATh W BBINOJNHATH pPabOTy B YCIOBHSAX PEaTbHOrO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIJICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHS:

BIIQJICTh HABBIKAMHU Yy4eOHO-MCCIICAOBATEIBCKOM M TPOCKTHOH NEATEIbHOCTH, HAaBBIKAMU
paspeiieHuss mpoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IIOMCKY METOJIOB
pEIICHUS TPAKTUIECKHX 337124, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCIOJIb30BaTh PAa3MYHbIE BHJABI JEATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHHUA, €ro
WHTEPIIPETAIIMHA, MPEOOPa30BaHUI0O W TMPUMEHCHHIO B YYCOHBIX CHUTYyallHsSX, B TOM YHCIE TPH
CO3/IaHUU YYEOHBIX U COIMAIBHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIMUICHUS, BIIAJCTh HAYYHOH TEPMHHOJIOTHEH, KIFOYCBBIMU
MOHATHSIMHU U METOJIaMU;

CTaBUTb W (OPMYITHPOBATH COOCTBEHHBIE 3a/Jaud B OOpa30BaTEIbHON JCATEIHHOCTU H
KU3HEHHBIX CUTYaIIHIX;

BBISBJISTH NMPUYUHHO-CIICJICTBCHHBIC CBS3M M aKTYaJIM3UPOBAThH 3a/1ady, BBIIBUTATh THIIOTE3Y
e€ pelIeHust, HaXOUTh apTYMEHTHI I JOKa3aTeNbCTBA CBOMX YTBEPKACHHIM, 3aJaBaTh MapaMeTpPhl U
KPUTEPHUH PEIICHUS;

aHAIIM3UPOBATh MOTyYEHHBIC B XOJI€ PEUICHHS 3aJ]a4l Pe3yNbTaThl, KpUTUYECKU OIICHUBATh UX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;

JaBaTh OLEHKY HOBBIM CHUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIIATh IICJICHANPABICHHBIA ITOMCK IEPeHOCa CPEJICTB M CIOCOOOB JICHCTBUS B
npoeccHoHABHYIO Cpeny;

YMETh IMEPESHOCUTH 3HAHUS B TTO3HABATEIIHHYIO M MIPAKTHYECKYIO 00JIACTH )KU3HEACITCILHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIE TTOIXO/IBI H PEIICHUS, CTABUThH MTPOOIEMBI
Y 337124, JOIMYCKAIOIINE aJbTePHATUBHBIC PEIICHUS.

3) padora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3IMUYHBIX HUCTOYHMKAX HHQoOpMmanuu (TeKcTe y4eOHOro mocodus,
HAyYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHYECKHX CIIOBApSIX W CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax pJaHHBIX, B VIHTepHeTe), aHanM3upoBaTh WHPOPMAIUIO PANMUYHBIX BHUJIOB H (HopMm
MIPEJICTABJICHHMSI, KPUTHIECCKH OIEHUBATH €€ JOCTOBEPHOCTH M HEITPOTHBOPEUYUBOCTE;



(dbopMyIHMpOBaTh 3ampochl W TPUMEHITH pa3lMyHble METOAbl INPH TOUCKE M OTOOpe
Oouosornueckoil nHpopMaluu, He0OOXOAMMOM JIJIs1 BBITIOJHEHUS YIeOHBIX 3a7a4;

npuoOpeTaTh ONBIT HCMOJb30BaHUS HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAIbHYIO (OpMy MpEACTaBICHHS  OHOJIOTMYECKON
nHpopManuu (cXembl, Tpa@uKu, TUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

UCIOJb30BaTh HAy4YHBIH SA3BIK B KAayecTBE CpEACTBA IMpH paboTe ¢ OHOJIOrHMYecKOn
uHbopMalMel: MPUMEHATh XUMHYECKHE, (U3UUYECKHe M MaTeMaTHYeCKUe 3HAKM U CUMBOJIBI,
dbopmynbl, ab0OpeBHAaTypy, HOMEHKIATYpy, WCIONB30BaTh M NIPeoOpa3oBBIBATH  3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HAIJISIIHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI HHPOpMaIuH, HHHOPMAIIHOHHON 6€30MacCHOCTH
JIMYHOCTH.

OgJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUAMU:

1) oomenne:

OCYIIECTBIISATh KOMMYHUKAIIMU BO BCEeX cepax >KU3HU, aKTUBHO YYaCTBOBATH B JIUAJIOTE U
JMCKYCCHM IO CYIIECTBY 00CYyKAaeMoil TeMbl (yMEHUE 3a/1aBaTh BOIPOCHI, BEICKA3bIBATh CYXKICHMS
OTHOCHUTEIIEHO BBIMIOJHEHHUS TIpPEAaracMoi 3aJadd, YYUTBIBATH HHTEPECHl W COTIIACOBAaHHOCTH
NO3ULMK APYIUX YYACTHUKOB JIMAJIOTa WU TUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIC CPENCTBA OOIICHHUS, MOHUMATh 3HAYCHHUE COIMAJIbHBIX 3HAKOB,
IPENOCHIIOK BO3HUKHOBEHUS! KOHQIMKTHBIX CUTYalUil, yMeTb CMsr4aTb KOH(JIUKTBI M BECTH
MIEPErOBOPHI;

BJIaJIeTh Pa3IUYHBIMU cIOCOOAMH OOIEHHUS ¥ B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUS APYruX
JOACH, NPOSBIATH YBWKUTEIBHOE OTHOIIEHHE K COOECeHMKY W B KOPPEKTHOH (opme
(bopMyIMpOBATH CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JJOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMAaTh W HWCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW WM WHAWBUAYAJIBHOW pPabOTHI TpU
peleH OMOJIOrMYecKod MpoOiaeMbl, OOOCHOBBIBATH HEOOXOAMMOCTb HPHUMEHEHHs IPYMIIOBBIX
(¢hopM B3aMMOJEHCTBYS NIPU pELIEHUH yueOHO! 3a1auu;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX AECUCTBUII C Y4€TOM OOLIMX MHTEPECOB U
BO3MOYKHOCTEH Ka)KIOTO WICHA KOJUIEKTHUBA;

MPUHUMATh 1I€JIM COBMECTHOM JeATEeNIbHOCTH, OPraHU30BBIBATh U KOOPJMHUPOBATH NEHCTBUS
10 €€ JOCTHKEHHUIO: COCTABIIATH IUIaH JAEUCTBUH, PACTIPENEISATh POJIU ¢ Y4ETOM MHEHUI yYaCTHUKOB,
00CyX/J1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;

OILIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KKIOTO yYacTHHUKA KOMaHIbl B OOIIMI pe3ylbTaT Io
pa3pabOTaHHBIM KPUTEPUSIM;

npeJuiaratb HOBBIE MPOEKTHI, OLEHWBATh HWAECW C TO3WIUH HOBHU3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETUYECKOE TOBEACHNUE B PA3JIMYHBIX CUTYAIHSX, TPOSIBIISATH
TBOPYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

Ogiaenne yHUBEPCAIBLHBIMH PeryJsSTHBHBIMU 1€ CTBUSAMU:

1) camoopranm3amus:

WCTIOJIH30BaTh OMOJOTHYECKHIE 3HAHUS JJIsl BBISBJICHUS MPOOJIEM M MX PEIICHHs B )KU3HEHHBIX
U Y4eOHBIX CUTYaIUsX;

BBIOMPATh Ha OCHOBE OHMOJIOTMYECKMX 3HAHWH IEJIEBbIE M CMBICIOBBIE YCTaHOBKH B CBOHMX
JIEUCTBUAX W TOCTYIKaX IO OTHOIIEHUIO K JKUBOW NPUPOJE, CBOEMY 3JI0POBBIO M 30POBBIO
OKpYKaIOIINX;

CaMOCTOSITENIHO ~OCYIIECTBIISATh IO3HABATEIbHYIO JESTEIbHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTENbHON NESTETHPHOCTH W KU3HEHHBIX
CUTYalUsX;



CaAMOCTOSTCIIBHO COCTAaBJIATH ILJIaH peLHeHI/ISI HpO6JICMI>I C y‘-IéTOM HNMCIOIIIUXCS pecprOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEOYTCHHIA;

aaBaThb OL[GHKy HOBBIM CI/ITyaLII/ISIM;

pacHIupsITh paMKH y4eOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MMPEIOYTCHUH;

JeNIaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OIICHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIHPOKOH SPYAUIUMH B PAa3HBIX OOJACTIX
3HaHWH, MTOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBCHD.

2) CaMOKOHTPOJIb:

JaBaTh OILIGHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHUBBI B JESITCIBHOCTh, OILICHUBATh
COOTBETCTBHUE PE3YJbTATOB LIETISIM;

BJIQJICTh HABBIKAMH IMO3HABATEIbLHON pEeQUIEKCHU KaK OCO3HAHUsS COBEPIIACMBIX JCHUCTBUN U
MBICJIIUTCIIBHBIX HpOI_ICCCOB, ux pe3y.]IBTaTOB 158 OCHOBaHHfI, HUCIIOJIB30BAaTh HpI/IéMBI pe(l)JIeKCI/II/I JUIA
OIICHKH CHUTYaIuH, BEIOOpA BEPHOTO PEIICHUS;

YMCTB OILICHHUBATH pI/ICKI/I nu CBOeBpeMeHHO HpI/IHI/IMaTB peH_IeHI/ISI 110 UX CHHXKXCHHIO,

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPH aHAIHU3E PE3yNbTaTOB AEATEIbHOCTH;

3) npuHATHE Ce0s M APYTrHX:

MIPUHUMATD ce0s1, TOHMMAasi CBOM HEAOCTATKH M JIOCTOMHCTBA;

IIPUHUMAaTh MOTUBEI M apIyMEHTBI IPYIUX MPU aHAJINU3€ PE3YIbTaTOB NEATEIILHOCTH,

MIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH;

pa3BUBATH CIIOCOOHOCTH MMOHUMATh MUP C TIO3UIIUHU APYTOTr0 YEIOBEKA.

MNPEIMETHBIE PE3YJIBTATHI

IIpenmeTHble pe3ynbTaTbl OCBOGHMS COAEp)KaHUS ydeOHoro mnpeamera «buonorus» Ha
yray0JaEHHOM YpOBHE OPHUEHTHPOBAHBI Ha OOECIeYeHHE MPOQPIIBHOTO OO0ydeHUs OO0YYaroIIuXCs
O6uosioruu. OHM BKJIIOYAIOT: criequ(HruecKue i OMOJOrMM HAaydHble 3HAHMS, YMEHUS M CIOCOOBI
JEUCTBUI 1O OCBOCHHIO, MHTEPIPETAIMM M TPEOOpa3OBAHHUIO 3HAHUM, BHJBI JEATEIHHOCTH I1O
MIOJyYEHHUIO HOBBIX 3HAHUM M MX MPUMEHEHHIO B DPA3JIMYHBIX YUEOHBIX, a TaKXe B pealbHbIX
KU3HEHHBIX cuTyalusax. [IpenmeTHble pe3yabTaThl IPEACTABIEHBI 110 TOAAM U3YUYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsS yueOHOro mpeamera «buonorus» B 10 Kiacce NOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe€ W POJM OUOJIOTUM B CHUCTEME E€CTECTBEHHBIX HayK, B
(OpMHPOBAHUM €CTECTBEHHO-HAYYHON KapTHUHBI MHpa, B IO3HAHUM 3aKOHOB MPHUPOJABI U PELICHUH
npobJeM palMoOHAIBHOIO MPUPOAONOIB30BAHUSA, O BKJIAJ€ POCCUHCKUX M 3apyOekKHBIX YUYEHBIX B
pa3BuTHE OMOJIOTUH;

BJaJICHME CUCTEMOM OHOJOrMYECKUX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJAraromme
OMOJIOrMYEeCKHEe TEPMHUHBI W TOHSTHUA (KHU3Hb, KJIETKa, OpraHu3M, MeTaboiHu3M, TIOMeocCTas,
CaMOPEryJIsLKs, CaMOBOCIIPOU3BE/ICHHE, HACIEJACTBEHHOCTb, M3MEHYMBOCTb, POCT U pa3BHUTHUE),
ouonornueckue teopuu (kierounas teopus T. llIBanna, M. Illneitnena, P. BupxoBa, xpoMmocomHas
Teopusi HacneacTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax MHOroo0pasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PAaCTEHUI), 3aKOHBI (€IMHOOOpPa3usi MOTOMKOB IEPBOrO MOKOJIEHUS,
pacILEeIIeHHs], YUCTOThI FaMET, HE3aBUCUMOT0 HacienoBanus I'. MeHzens, rOMOJIOTUYECKUX PSAJIOB B
HacyencTBeHHoM n3menunBoctu H. . BaBuiiosa), mpuHIUIBI (KOMITIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJaMHM HAy4YHOTO IO3HAHUs, HCMOJb3yeMbIX B OHOJOTMYECKHX
HCCIIEIOBaHMX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHHE, HAOI0JeHIE, SKCIIEPUMEHT);

YMEHHUE BBIIENATH CYLIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT M DYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHHW3MOB, B TOM uucie OakTepuil, TpuOOB, pacTeHHI,
KUBOTHBIX M YEJIOBEKA, CTPOEHMsI OpPraHOB U CHUCTEM OpPraHOB PACTEHUM, JKUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB JKU3HENEATENbHOCTH, MPOTEKAOIIMX B OpraHU3Max PacTeHUM, )KMBOTHBIX U 4YEJIOBEKa,
OMOJIOTMYECKUX MPOIECCOB: OOMEeHa BellecTB (MeTaOoMu3M), MpPEBpalLeHUs >HEPTruu, OpOKEHMS,
aBTOTPO(HOIrO M reTepoTpo(PHOro TUIOB MUTaHUS, (POTOCHHTE3a U XEeMOCHUHTE3a, MUTO3a, Meilo3a,



raMeToreHesa, 3MOpHUOTeHe3a, MOCTIMOPHOHAIBHOTO PAa3BUTHSA, PAa3MHOXKCHHS, WHAWBUIYAILHOTO
pa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aUMO/ICHCTBHSI TEHOB, FeTepO3Hca, UCKYCCTBEHHOTO 0TO0pa;

YMEHHUE YCTaHABIMBATh B3aMMOCBS3M MEXJYy OPraHOMAAMHU KJIETKH M HUX (QYHKIUSMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHeW M UX (QYHKIMSIMH, MEXKAY OpraHaMu M CHUCTEMaMH OpPraHoOB Y
pacTeHuil, )KUBOTHBIX M YEJIOBEKA M WX (DYHKIMSIMHU, MEXKIY CUCTEMaMHU OPTaHOB M X (YHKLHUSIMHU,
MEXJy 3TallaMi 0OMEeHa BELIECTB, 3TallaMM KJIETOYHOI'O IMKJIA M KU3HEHHBIX LIMKIOB OPraHU3MOB,
JTarnaMu SMOPHOHAIBHOTO PA3BUTHUS, TEHOTHIIOM U (EHOTHIIOM, (EHOTHIIOM U (PAKTOpPaMHU CpeJibl
o0uTaHus;

YMEHHUE BBISBISITH OTJIWYUTEIbHBIE NPU3HAKU JKUBBIX CHCTEM, B TOM UHCIE DPACTEHUH,
KUBOTHBIX U 4EJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOLIME APTryMEHTHI, OMOJOTHYECKYI0 TEPMHUHOJOTHIO WU
CHUMBOJIUKY JUJISl OKA3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CHCTEMATHYECKHUX I'PYIIIL;

YMEHHE peliaTb OMOJIOIMYECKUE 3a/layM, BBISBIATH NMPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXAY
UCCIIelyeMbIMU OHMOJOIMYECKMMM IpOLIECCaMM U SIBIIEHUSIMM, J€JaTh BBIBOJABI M IPOTHO3bI Ha
OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIOJHATH J1a00OpaTOpHBIE U MPaKTUUYECKHE paboThl, COOII0aTh MpaBuiia Ipu padboTte
C Y4eOHBIM H J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIABUIaTb TMIIOTE3bI, IPOBEPATH HUX OKCIEPUMEHTAIBHBIMH  CPEICTBAMM,
(bopMyIHpys 1eNb UCCIIEI0BAaHMS, aHATTM3UPOBATH MOJTYYCHHBIE PE3YIbTATHI U JIIaTh BBIBOJIBI,

YMEHHE Y4YacTBOBATh B Y4eOHO-HCCIEN0BAaTENbCKONW paboTe Mo OMOJIOTUH, 3KOJOTUH U
MEIUIMHE, NPOBOAMMON Ha 0a3e UIIKOJIbHBIX Hay4YHbIX OOIIECTB, W MYOJWYHO NPEACTaBIISThH
MIOJTyYEHHBIE PE3yJIbTAaThl HA YYEHUYECKUX KOH(EPEHIUX;

YMEHHE OLIEHUBATh 3TUYECKUE ACIEKThl COBPEMEHHBIX MCCIIEOBAaHUM B 00JIaCTH OMOJIOTUU U
MeIULUHBI (KIOHUPOBAaHUE, UCKYCCTBEHHOE OIIOIOTBOPEHHUE, HAIPABICHHOE U3MEHEHHE reHoMa U
CO3/1aHHE TPAHCTE€HHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBJISITh OCO3HaHHBIM BbIOOp Oynymieid npodeccroHaIbHOM JESTENbHOCTH B
o0iacTi OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH, CEIBCKOTO XO3SHCTBA, MHILIEBOU
IIPOMBIIIICHHOCTH, YIIIYOJSATh IO3HABATENIbHBIA HMHTEpPEC, HAIPABJICHHBIN HA OCO3HAHHBIA BHIOOD
COOTBETCTBYIOLIEH INpodeccud M MPOJOKEHHE OHOJIOrMYECKOro 00pa3oBaHUs B OpraHM3alUsaX
CpeAHero NpogecCuoHaIbHOIO M BBICILIET0 00pa30BaHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOTrO Tipeamera «buosnorus» B 11 Knacce NOTKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUNH O MECTE€ M POJM OMOJOTMM B CHCTEME €CTECTBEHHBIX HAyK, B
(hopMHPOBaHUN COBPEMEHHOI €CTeCTBEHHO-HAayYHOW KapTHHBI MHPA, B TO3HAHUHU 3aKOHOB ITPHPO/IbI
U pELIeHUH HKOJIOTUYECKUX MPOOJIEM YEJIOBEUECTBa, a TAKXKE B PELIEHUU BOIIPOCOB PALlMOHATILHOTO
IIPUPOJIOIONB30BaHNSA, MU B (OPMHUPOBAHMU ILIEHHOCTHOIO OTHOLIEHHS K TPHUpPOJE, OOILECTBY,
YEJIOBEKY, O BKJIaJIe POCCUMCKUX U 3apYOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHUE BIIQJIETh CHUCTEMOW OMONIOrMYEeCKMX 3HAHMH, KOTOpas BKJIIOYACT OMNpeAeTeHHUS U
MMOHUMAaHUE CYIIHOCTH OCHOBOIIOJIAralolMX OHOJOTMYECKMX TEPMHMHOB U MOHATHH (BHL,
KOocHUCTeMa, Ouocdepa), Ouonoruyeckue Teopuu (3BoironroHHass Teopuss Y. [lapBuHa,
CUHTeTHYecKass Teopus sBomtouuun), ydeHus (A. H. CesepuoBa — 0 NyTsSX M HamnpaBlIeHUSIX
spomonnu, B.U. Bepuaackoro — o 6uocdepe), 3akoHbl (reHeTHUecKoro paBHoBecus [x. Xapau u B.
Baitn6epra, 3apomermeBoro cxoactBa K. M. bopa), mpaBuna (munumyma FO. Jlubwuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH), TunoTe3sl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHE BJIaJIeTh OCHOBHBIMM METOJaMHU HAy4yHOTO TIO3HAHMs, WCIOJIb3yEMbIMH B
OMOJIOTUYECKUX HUCCIEOBAaHMUAX HKUBBIX OOBEKTOB M OJKOCHUCTEM (ONMCaHME, HW3MEpEHHe,
HaOJt0/IeHNe, SKCIEPUMEHT), CIOCOOaMH BBISBICHUS W OIEHKHM AHTPONOT€HHBIX W3MEHEHHH B
MIPUPOJIE;

YMEHHE BBIJIENATH CYIIECTBEHHbIE MMPU3HAKH: BUAO0B, OMOreOLeHO030B, SKOCUCTEM U Ouochepsl,
CTaOMIIN3HPYIOIIETO, ABMKYILETO M Pa3pbIBAIOLIET0 €CTECTBEHHOTO0 OTOOpa, ajuIoNaTpUuecKoro H
CUMIATPUYECKOT0 BH1000pa30BaHUsl, BIUSHUS IBUKYIIUX CHUJI IBOJIOLUU HA T€HO(POH]T MOMYIISIIIUH,



MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHHWs, YepeJOBaHUS HAINpaBJICHUH 3SBOJIIOLUH,
KpyroBOpOTa BEIIECTB U IIOTOKA YHEPTUU B DKOCUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3H MEXJY IIPOLIECCAMM HBOJIIOLMU, JBUKYIIMMH CHUIAMHU
aHTPOIIOreHe3a, KOMIIOHEHTaMH Pa3IMYHbIX SKOCUCTEM U IPUCIOCOOIEHUSIMHI K HUM OPraHU3MOB;

YMEHHUE BBIABIATH OTIIMYUTEIbHBIC MPHU3HAKH KHUBBIX CHCTEM, MPHCIIOCOOJICHHOCTh BUIOB K
cpeae oOuTaHMs, aOMOTHYECKUX M OHMOTUYECKHX KOMIIOHEHTOB SKOCHCTEM, B3aUMOCBs3EH
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX N3MEHEHHUI B SKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHUE HCII0Jb30BaTh COOTBETCTBYIOLIUE apPryMEHThl, OHMOJOTMYECKYI0O TEPMHUHOJOIHIO MU
CUMBOJIMKY JUIs JOKa3aTelIbCcTBa POJCTBA OPraHU3MOB DPAa3HbIX CHUCTEMAaTH4YECKUX TIPYII,
B3aMMOCBSI3U OpPraHU3MOB U cpelbl OOUTAaHUSA, €AMHCTBA 4YEJIOBEYECKHX pac, HEOOXOIUMOCTH
COXpaHEHHS MHOT000pa3us BHJIOB M HKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHHUS HPUPOIBI U
4eJI0BEYECTBA;

YMEHHE peliarb OMOJIOIMYECKUE 3a/a4d, BBISIBISITH IPUYMHHO-CIEICTBEHHBIE CBSI3U MEXAY
UCCIIelyeMbIMH OHMOJIOIMYECKMMH IMpOLIECCAaMM U SBJICHUSIMHU, JI€JIaTh BBIBOJBI M IPOrHO3bI Ha
OCHOBAHMHU IIOJIyYECHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIOJHATH J1a00OpaTOpHBIE U MPaKTUUYECKHE paboThl, COOII0aTh MpaBuiia Ipu padboTte
C Y4eOHBIM U J1a00paTopHBIM 000pyI0BaHNEM;

YMEHHE BBIABUIaTb TUIIOTE3bI, IPOBEPATh MX OKCIEPUMEHTAIBHBIMUA CPEICTBaMH,
(bopMyIHpys 1eNb UCCIIEI0BAaHMS, aHATTM3UPOBATH MOJTYYCHHBIE PE3YIbTATHI U JIIaTh BBIBOJIBI,

YMEHHE Y4YacTBOBATh B Y4eOHO-HCCIEeNOBAaTENbCKOW paboTe MO OHOIOTHH, SKOJIOTHU U
MEIUIMHE, NPOBOAMMON Ha 0a3e UIIKOJIbHBIX Hay4YHbIX OOIIECTB, W MYOJWYHO NPEACTaBIISThH
IIOJTyYEeHHBIE PE3yJIbTaThl HA YYEHUYECKUX KOH(EpEeHIUX;

YMEHHUE OLICHUBATh TUIIOTE3bl U TEOPUH O ITPOUCXOKICHUM KU3HM, YEJIOBEKA U YEIIOBEYECKUX
pac, 0 IpUYMHAX, IOCIEICTBUAX U CIIOCOOaX MpeIOTBPAIEeHuUs II100aJbHBIX H3MEHEHHH B 6uocdepe;

YMEHHE OCYIIECTBIISTh OCO3HAHHBIN BbIOOp Oymymieid mpodeccHOoHaIbHON ESTETbHOCTH B
obnacT OMOJIOTHM, 3KOJOIMM, HPUPOAONOIb30BAHUSA, MEIULMHBI, OMOTEXHOJOIMH, ICUXOJOTHH,
BETEpUHAPUH, CEIBCKOTO XO3SHCTBA, MHINEBOW NPOMBINUICHHOCTH, YIIIyOJSTH IO3HABATEIbHBIH
MHTEpeC, HaIllpaBJICHHbII Ha OCO3HAHHBIM BBIOOP COOTBETCTBYMOLIEH Hpodeccuu U MpOJOHKEHUE
OMOJIOrMYecKOro 00pa30BaHHA B OPraHU3alMsAX CpPEeIHEro NpoQEecCHOHAIBHOIO M BBICIIETO
o0Opa3oBaHHUsl.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne n/mm I;;;?;::f;::me PAACITOB M TEM Beero Kontpoabubie IIpakTuueckue f:g;g)f olBalegbnm e
padoThI padoThI pecypesr
1 buosnorus xak Hayka 1
2 JKuBble cucTeMbl U UX U3Y4YECHUE 2
3 buonorus kineTku 2 0.5
4 XUMHYECKash OpraHu3ausl KICTKH 10 1
S) Crpoenne U QyHKIIUH KICTKH 8 2
6 OOMeEH BelIeCcTB U NMPEBpaIlEHUE SHEPTUN B 9 1
KIICTKE
2 HaCJ'Ie,[[CTBeHIfaSI uHpOpMaIus U 9 05
peaym3anms €€ B KIIETKE
8 JKW3HEHHBIN ITUKIT KICTKH 6 1
9 CrpoeHune U GyHKIIMH OpraHU3MOB 17 1.5
10 Pa3mHOXeHHMe U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTnka — Hayka 0 HacJIEeICTBEHHOCTH U 9 05
W3MEHUYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1
14 I'enernka 4yenoBeka 3 0.5
15 Cenekiusi OpraHU3MOB 4 1
16 buoTtexHonorust u CHHTETUYECKast OHOJIOTHUS 4
17 PesepBHOe Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KUIIACC

KoJsimyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/mm
NpOrpamMmbl Bcero Kontpoapnbie  Ipaxruieckue o0pa3oBaTesbHbIE
padoThI padoTshI pecype
1 3apoxIeHue U Pa3BUTHE 3BOTIOIMOHHBIX 4
MpeJICTaBJICHU B OMOJIOTUU
2 Mukpo3BOIIOIUS U €€ pe3yabTaThl 14 2
3 MaxkposBoronus 1 €€ pe3yabTaTbl 6
4 [IpoucxoxaeHre U pa3BUTUE KU3HU Ha 15 15
3emiie
5 [TpoucxoxaeHue YeaoBeka — aHTPOIIOTCHE3 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOIIEHUSIX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpenou
7 OpraHu3Mmsl U cpefia 00uTaHus 9 1.5
8 DKOJIOTHS BUJIOB U MOMYJISIIIUI 9 0.5
DKosorus coolIecTB. DKOJIOTHIECKUE
9 B 12 0.5
CHCTEMBI
10 buocdepa — rmobanbHast sKkocucTema 6
11 UYenoBek U OKpy’KaroIas cpena 6
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







INOYPOYHOE IINTAHUPOBAHMUE

10 KJIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
[
JI:;_H Tema ypoxa Beero Kontposbubie IIpakTnueckue II/I[:;‘:‘CHI/ISI gg}?;l;zizlfenbnme
padoThI padoThI pecypesr
1 buonorus kak KOMIUIEKCHasI HAyKa U Kak 1
9acTh COBPEMEHHOTO 00IIeCTBa
2 JKuBbIe CUCTEMBI U KX CBOMCTBA 1
3 YpoBHEBast OpraHn3anus KUBbIX CHCTEM 1
4 HcTopust OTKPBITHS U U3YYCHUS KIICTKH. 1
Knerounas Teopus
Metoasl MOJIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuueckas padbora «3yyenue
5 METOJIOB KIE€TOYHONH OHOI0TUHA 1 05
(xpomarorpadusi, snexrpodopes,
muddepeHnmanbHoe EHTPUGYTUpOBaHUE,
IT1IP)»
6 XHUMHUYECKUHN COCTAB KIIETKU 1
7 MuHepanbHbIe BEIIeCTBa KIETKH, UX 1
Ouosoruueckas pojb
Opranuveckue BEeIecTBa KJIETKH — OEJIKU.
8 JlaGopatopnas pabora «OOHapyKeHue 1 0.5
OEJIKOB C MOMOIIbIO KAU€CTBEHHBIX PEAKIIHII»
9 CoiicTBa, knaccudukanys U GyHKIUN 1
0eJKoB
10 Opranuyeckue BelecTBa KJIeTKH — 1
YTJIEBOIBI
11 Oprannueckue BeHIecTBa KJIETKH — JIMIH/IbI 1
12 Hyxneunossie kucnorsl. JJHK u PHK. 1 05

JlabopaTtopHas pabota «lccnenoBanue




HYKJIICHMHOBBIX KHCJIOT, BBIACIICHHBIX U3
KJICTOK PA3JIMYHBIX OPraHU3MOB»

Crpoenne u pynkuun ATD. Ipyrue

13 nykineosuarpudocdarst (HTD)
14 CexBenuponanue JIHK. MeToibl reHOMUKH,
TPAHCKPUITOMHKH, TPOTECOMHUKHI
15 MeToabl CTpYKTypHOI OHOJIOTHH
16 Tune! knerok. [Ipokapuornyeckas KieTka
CrtpoeHue 3yKapHOTHUECKOM KIIETKH.
17 [IpakTuueckas pabora «3yueHue cBONCTB 0.5
KJICTOYHOM MeMOpaHbI»
18 IToBepXHOCTHBIN anmapar KICTKH
OnHoMeMOpaHHbIE OPraHOU B! KIETKH.
19 [IpakTuueckas padbora «M3yueHue qBUKEHUS 0.5
LIUTOILIa3Mbl B PACTUTENIbHBIX KJIETKAX»
[TomyaBTOHOMHBIE OpTaHOM/IbI KJIETKU:
20 MUTOXOHIPHUH, TUTaCTH IBL. JIabopaTopHast 05
pabota «/ccrenoBanue niaazMoiansa u
JeTIIIa3MOJIM3a B PACTUTEILHBIX KIIETKAX)
21 HememOpanHble opraHou/Ibl KJIETKU
22 Crpoenue U QyHKIUH s7Ipa
CpaBHUTeNbHAS XapaKTEPUCTUKA KIETOK
23 sykapuoT. JlaboparopHas padota «3ydeHnue 0.5
CTPOEHUS KJIETOK Pa3IMYHBIX OPraHU3MOB)
ACCUMMIISIIS U AUCCUMMIISALIUS — JIBE
CTOpOHBI MeTabou3Ma. Turbl oOMeHa
24 BemiecTB. JlabopaTopHas pabdora «3yuenue
KaTAIUTUYECKOW aKTUBHOCTH ()ePMEHTOB (HA
IIpUMepe aMHJIa3bl WM KaTaJlasbl)»
DepMEHTaTUBHBIN XapaKTep peakLui
25 KJIETOYHOTO MeTaboau3Ma. JlabopaTopHas 0.5

pabota «M3yueHue pepMEeHTaTUBHOTO




paciiCIuICHUA IMIEPOKCHUIAa BOAOPOaa B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX»

26 benku-akTuBaTOPHI M OCIKU-UHTHOUTOPHI 1

27 ABTOTpO(DHBIH THIT 0OMEHa BEUIECTB 1

28 dorocuHTE3 1
Xemocunres. JJaboparopras pabota

29 «CpaBHeHHe poIeccoB POTOCHHTE3A U 1 0.5
XEMOCHHTE3a»
AHarpoOHbIe OpraHu3Mbl. Buabl 6pokeHus.

30 Jlaboparopuas pabora «CpaBHeHHE 1
MPOLIeCCOB OPOKEHUS U IBIXaHUS»

31 AdpoOHBIE OPraHU3Mbl. JTaIbI 1
SHEPreTUYecKoro ooMeHa
DHeprust MEMOPaHHOTO TPATUCHTA TIPOTOHOB.

32 Cunre3z AT®: pabora npotonHoit ATO- 1
CHHTA3bl

33 Peakiuu MaTpruyHOTO CHHTE32 1

34 Tpanckpunuus — marpuunslid cuHTe3 PHK 1

35 Tpaucsiiust u e€ 3Tarbl 1

36 KonupoBanue amuHokuciot. Poss pubocom 1
B OMocuHTe3€e Oenka

37 Opranu3anys TeHOMa y IPOKapuoT U 1
9YKapHOT

38 MornexyssipHble MEXaHU3Mbl SKCIIPECCUN 1
TCHOB Y DYKapHOT
Bupycsl — BHeKsIeTOUHBIE (POPMBI JKU3ZHU H

39 obnuratHele napa3uThl. [IpakTuueckas 1 0.5
pabota «CozmaHue MOJIEII BUPYCa»

40 Bupycusie 3a6oneBa£msI YeloBeKa, 1
KUBOTHBIX, PACTEHUH

41 HanorexHomornu B OMOJIOTMH U MEIUIINHE 1




42 JKu3HeHHBIH UK KIETKU 1

43 Martpuunsiii cuates JJHK 1
Xpomocomsl. JITaboparopHas paboTa

44 «3yueHne XxpoMOCOM Ha FOTOBBIX 1 0.5
MHUKpOIIperapaTax

45 JleneHue KICTKH — MHTO3 1
Tumnsl kaeTok. KapuokuHes U [IUTOKHUHES.

16 Jlaboparopuas padota «Habmonenne Murosa 1 05
B KJICTKaX KOHYHMKA KOPEIIKa Jiyka (Ha
TOTOBBIX MUKPOITpETIapaTax )

47 Perynsius >kM3HEHHOTO IIUKJIA KJIETOK 1

48 Opranusm Kak €IMHOE 11eJ10€ 1

49 Tkanu pacrenuii. JJaboparopHas padoTa 1 05
«M3yueHne TKaHel pacTeHUI»
TkaHu )KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabota «/3ydueHue Tkanen 1 0.5
JKUBOTHBIX)
Opransl. Cucremsl opraHos. JlaboparopHas

51 pabota «/3y4yeHne opraHOB IIBETKOBOTO 1 0.5
pacTCHHS»

52 Omnopa Tena OpraHu3mMoB 1

53 JIBu>KeHHE OpraHu3MOB 1

54 IIuTanue opraHu3MoB 1

55 [InTanue MO3BOHOYHBIX JKUBOTHBIX. 1
[TummeBapuTenbHas cHCTEMA YeI0BeKa

56 JlpIxaHue OpraHu3MOB 1

57 JIpIXaHH€e MO3BOHOYHBIX JKMBOTHBIX U 1
YyeaoBeKa

58 TpaHcmopT BENIECTB y OPraHU3MOB 1

59 KpoBeHocHas crucreMa Mo3BOHOYHBIX 1

JKHUBOTHBIX U YCIIOBCKA




60 Brinenenue y opranu3zmMoB 1
61 3ammTa y oOpraHu3MOB 1
62 NMmyHHas cuctema yeinoBeka 1
63 PazapakuMocTh 1 peryisiius y opranu3MoB 1
64 ['ymopainbHast peryasius 1 SHIOKpUHHAS 1
CUCTEMa KUBOTHBIX U YEIIOBEKA
65 DopMBI pa3MHOKEHHST OPTaHU3MOB 1
66 [TonoBoe pa3MHOXEHUE 1
67 Meiio3 1
I'amerorenes. O6pa3oBaHue U pa3BUTHE
68 II0JIOBBIX KJeTOK. JIabopaTopHas paborta 1 05
«3ydeHue cTpoeHHS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpEapaTax»
69 NunuBuayanbHOE pa3BUTHE OPraHU3MOB — 1
OHTOTEHE3
70 3akiaka OpraHoB U TKaHEU U3 1
3apOJIBIIICBHIX JTUCTKOB
Poct u pa3Butue xuBoTHbIX. JlabopaTopHas
71 pabota «BbIsiBIeHHE IPU3HAKOB CXOJICTBA 1 0.5
3apo/ibIIel TO3BOHOYHBIX KUBOTHBIX)
Pa3mHOMXeHMe U pa3BUTHE PACTEHHIA.
72 JlaGopatopHnast pabota «CTpoeHHE OpraHOB 1 0.5
Pa3MHOXKEHUS BBICIIUX PACTCHHIN
73 HcTopust cTaHOBIEHUS W Pa3BUTHSI TCHETUKH 1
KaK HayKH
OCHOBHBIE TIOHATHS ¥ CHMBOJIBI TCHETHKH.
74 JlaGopatopHnas pabota «/lpo3oduna kak 1 0.5
00BEKT T€HETUYECKUX UCCIIEIOBAHUI
3aKOHOMEPHOCTH HACIICIOBAHUS TPH3HAKOB.
75 MonorubpuaHoe CKpeluBaHue. 1 05

[IpakTrueckas padota "U3yuenue
PE3YJIbTATOB MOHOI‘I/I6pI/II[HOI‘O CKpCIIMBAaHUA




y 1po30¢uiier"

]_II/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI MOHOFI/I6pI/I,Z[HOl"O

76 1
CKpEUIMBaHUS
77 AHnanuzupyrolee ckpenuBanue. Hernonnoe 1
JOMUHHUPOBAHHE
Jurubpunnoe ckpermubanue. [Ipaktuueckas
78 pabora «3y4ueHue pe3yabTaToB 1 0.5
JUTUOPUIHOTO CKPEUIUBAHUS Y APO30PIIIBI
79 [{uTomornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpEUIMBAHUS
80 CuensieHHOe HaclieIOBaHUE MTPU3HAKOB 1
81 XPpOMOCOMHAasI TEOPHS HACJIEICTBEHHOCTH 1
82 ['eneruka mona 1
83 I'eHoTHO Kak [eJIOCTHAS CUCTEMA 1
84 FeHeTI/IIIfCKI/Iﬁ KOHTPOJIb Pa3BUTHUS 1
pacTeHuii, )KHUBOTHBIX U YEIOBEKA
85 N3MeHUYnBOCTH MpU3HAKOB. BHibl 1
M3MEHYHUBOCTH
86 MoudukanroHHast “3MEHYNBOCTD 1
BaprannoHHBIN psia ¥ BapUallMOHHAS
kpuBas. JlaboparopHas pabota
87 «HccrenoBanne 3aKOHOMEPHOCTEH 1 05
MOU(PHUKAITMOHHON U3MEHUYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBON»
88 I'enoTUnMYeckass U3BMEHUYHUBOCTb. 1
KomOnHaTHBHAss N3MEHUYUBOCTh
MyTanronHasi U3MEHUYUBOCTh. [IpakTryeckas
89 pabota «MyTanuu y 1po3o¢puiisl (Ha 1 0.5
TOTOBBIX MUKpOIIpenapaTax)»
90 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIiecca. 1

ONHUIeHETHKA U SIIMTE€HOMHUKA




I'eneruka yenoseka. [IpakTuueckas pabota

91 . 1 0.5
«CocTraBieHe U aHAIH3 POIOCIOBHOM

92 Metoabl METUITMHCKOW TEHETUKH 1
3HaueHue MEIUIIMHCKON TeHETUKHU B

93 MPEAOTBPAIEHUHN U JICYCHUH T'eHETHYECKUX 1
3a00JIeBaHUI YEIIOBEKA
OCHOBHBIE TIOHSTHS CEJICKIIHH.

94 JlaGopaTopHas pa60T21 «3yueHue copToB 1 05
KYJIBTYPHBIX PACTCHHIA U TIOPOJT JOMAITHHX
KUBOTHBIX)»
MeTob! celneKIIMOHHON paboThI.

95 Jlaboparopuas pabota «/3y4eHne MeTOI0B 1 0.5
CEJICKITUU PACTCHUI»
JIOCTHKEHHUSI CEJIEKIIUU PACTEHUN U

96 KUBOTHBIX. [IpakTHueckas padora 1
«IIpuBUBKa pacTeHHI»

97 CoxpaHeHue, U3yICHHE U UCTIOIh30BaHUE 1
TeHETUUYECKUX PECypPCOB
buoTtexHonorus kak Hayka U OTpacib

98 npou3BoJicTBa. [IpakTryeckas pabora 1 0.5
«3yueHne 0O0beKTOB OMOTEXHOIOTHUIY

99 OcHOBHbIE HAMPaBJICHHS] CHHTETUYECKOU 1
Oounosorun

100 XpoMOCOMHas 1 TeHHAsI HH)KEHEPHsI 1

101 MeaunuHcke OMOTEXHOJIOTHI 1

102 PesepBHEIit ypoK. HOBT(u)peHI/Ie, 00o0011eHme, 1
CUCTeMAaTH3aIHs 3HAHHUHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KUIIACC

KosaunuyectBo yacos DJIEKTPOHHbIE
o
Jl:}-n Tema ypoka Beero Kontpoabubie IIpakTuueckue II/I[:;‘?GHI/IH gg}?;z?;l;feﬂbﬂme
padoTshI padoThI pecype
1 OpontonuoHHas Teopus Y. Jlapsuna 1
2 JIBroKyIIME CHIIBI 3BOJIIOLUY BUIOB 110 Y. 1
Hapsuny
3 Bbopr6a 3a cyiectBoBaHME, €CTECTBEHHBINH U 1
HCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
9BOJIIOLIUH
5 DTarbl HBOIIOIMOHHOTO Mpoliecca: 1
MHUKPOABOJIIOLMS U MaKPO3BOJIFOLIMS
5 [MTomynsus — syeMeHTapHas eAMHUIA 1
HBOJIIOLINU
3aKOH reHeTUYECKOTo paBHOBecHs JIxk.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BblIsiBI€HIE U3MEHUYUBOCTH Y '
oco0elt OZTHOTO BUIa»
8 OnemeHTapHble (aKTOPBI IBOTIOIMU 1
9 O ekt ocHoBarens. Ipdext OyTHIIOUHOTO 1
TOPJIBIIIKA
10 Murpauyu. M30aumuu nonyssuui: 1
reorpaduyeckasi, OnoJIOruIecKas
11 EctecTBeHHbII 0TOOP — HaNpaBIISIOMIMMA 1
(baxTOp BOIIOLUI
12 [TonoBoit oT60P 1
[Ipucnocob1eHHOCTh OPraHU3MOB Kak
13 pe3ysbTaT MUKpOo3BOTIOIHH. JlaboparopHast 1 0.5

pabota «M3y4yenue apoMmop}o30B u




WIM0QIANTAIMKN Y PACTCHUHN M )KUBOTHBIX)

[Tpumepbl MPUCIIOCOOICHH Y OPraHU3MOB:
Mophonoruueckue, GU3N0IOTUIECKHE,
OMOXUMUYECKHUE, TOBEICHYCCKHE.

14 JlaGoparopHas pabota «IIpucnocoGnenus ! 0.5
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
11€J1€CO000PA3HOCTh»
Bupn, ero kpurepuu u CTpyKTypa.

15 JlaboparopHas paboTa «CpaBHEHHUE BHI0B 1 0.5
110 MOP(OJIOTHIECKOMY KPUTEPHUIO»

16 CrpykTypa BHIA 1

17 BunooOpa3oBanue Kak pe3ynbTar 1
MUKPOIBOJIOIIH

18 CBs13b MUKPO3BOJIIOLUH U SIUAEMHOIOT MU 1

19 Maxpoasomtonus. [laneontonorunueckue 1
METO/IbI U3YUYEHUS 3BOTIOLHUU

20 buoreorpaguueckne MeToabl U3y4eHUs 1
HBOJIIOIUH
OMOPHOIOTHYECKHE U CPABHUTEIBHO-

21 MOP(OJIOTHUECKUE METOIbI U3yUEHHUSI 1
HBOJIOIUH
MonexkyJsipHO-TeHETUYECKHE,

22 OMOXMMHYECKHE U MAaTeMAaTUYECKUE METObI 1
W3YUYEHHUSI SBOITIOLIUT

23 OO01mure 3aKOHOMEPHOCTH BOJTIOIHH 1

24 AnanTtuBHas paguanus. HepaBHoMepHOCTH 1
TEMITOB DBOJFOIIH

o5 Hayd4HbIe THITOTE3BI IPOUCXOMKICHUS KU3HU 1
Ha 3emiie

26 JloHay4HbIe MpeICTaBICHUS O 3aPOKICHUN 1
KU3HU

27 OCHOBHBIE 3Tarbl HEOPTaHUYECKOU 1




3BOJIFOIIMH

28 ['unoTessl 3apoXKACHUS )KU3HU
Uctopus 3emiid 1 METO/IbI €€ U3YUYCHUS.
29 JlaboparopHas pabota «3ydenue u 05
OINKMCAaHNE UCKOMAeMbIX OCTAaTKOB JIPEBHUX
OpPTraHU3MOB»
30 HauanpHble STansl OpraHuuecKoi IBOIOIUH
31 DBOIIOLIUS DYKAPUOT
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEIILHOTO
30 mupa. [Ipaktuueckas padora «M3yuenue 05
0COOCHHOCTEH CTPOCHHUS PACTEHUI Pa3HBIX
OT/ICTIOBY
33 OCHOBHBIE ATaITBI YBOJIOIUH KUBOTHOTO
Mupa
OBosronus KUBOTHBIX. [IpakTuueckas
34 pabota «3ydeHre 0COOEHHOCTEH CTPOCHUS 0.5
MO3BOHOYHBIX KUBOTHBIX)»
35 Pa3Butue xu3Hu Ha 3emiie Mo paM U
nepuoiamMm
36 MaccoBbie BBIMUPaHUSI — YKOJIOTHYECKHE
KPHU3HUCHI MPOLILIOTO
37 CoBpeMeHHBIN KOJOTUYECKUI KPU3UC, ETO
0COOEHHOCTH
38 CoBpeMeHHast CUCTEMa OPraHUYeCcKOro
TIPOIILIIOTO
39 OCHOBHBIE CHCTEMATHYECKHE TPYIIITBI
OpPTraHU3MOB
40 AHTpOIIOJIOTHS — HayKa O 4YEJIOBEKE
a1 Pa3Butue npencraBieHuil 0 MPOUCXO0XKICHUH
YeoBeKa
42 MecTo yenoBeka B CUCTEME OpPraHM4eCKOro 05

mupa. Jlabopatopnas padora «M3yuenue




0COOEHHOCTEH CTPOCHHUS CKEJICTA YCJIIOBCKA,
CBA3aHHBIX C MPSAMOXOXKIACHHUCM

43 JBr>KyIIIME CUITBI aHTPOIIOTEHE3a 1

44 CooTHoleHre OUOIOTUYECKUX U 1
COLIMATILHBIX ()aKTOPOB B aHTPOIIOT'CHE3E

45 OCHOBHBIE CTaIMM AaHTPOIIOTEHE3a 1

46 [Taneoreneruka u najeoreHOMHUKa 1

47 DBOJIIOIHSI COBPEMEHHOTO YeTIOBEKA 1
UYenoseueckue packl. [Ipaktuyeckas padbora

48 «M3yueHune 3KOIOTHYECKUX aanTainun 1 0.5
YeI0BEeKa»

49 MeXTUCIUTITNHAPHBIC METO/TBI 1
AHTPONOJIOTUU

50 3apoxACHUE U Pa3BUTUE IKOJIOTUU 1
Mertons! skonorun. Jlaboparopnas pabota

o1 «M3yueHne MeToJ0B FKOJIOTHUECKUX 1 0.5
UCCIIEIOBAHUI»

52 3HaueHNe SKOJOTUUECKUX 3HAHUHN s 1
YeroBeKa

53 Okonoruyeckue HakTopsl 1
Abuotnueckue (axkropsl. CBeT Kak

54 skojoruyeckuit paxrop. JlaboparopHas 1 05
pabota «BpIsBIeHHE TPUCTIOCOOTIECHHHA '
OPTraHU3MOB K BITUSTHUIO CBETa»
Abuotnueckue pakropsl. TemmnepaTypa Kak

55 sKkosiornueckuit pakrop. JlabopatopHas 1 05
pabota «BbisiBIeHHE TPpUCTIOCOOIEHUI '
OpPTaHU3MOB K BIIHSIHHIO TEMIIEPATYPhI»
AbGuotnueckue GpakTopbl. BraxHOCTh Kak

56 sKoJoruueckuii pakrop. JlabopaTopHas 1 05

paboTta «AHaTOMHYECKHE OCOOCHHOCTH
pacTeHUi U3 Pa3sHbIX MECT OOUTAHUS




57 Cpenpl 00uTaHUsT OPraHU3MOB 1

58 buonornueckune puTMbI 1

59 JKuznenneie ¢opMbl OpraHU3MOB 1

60 buotnueckue GakTops 1
3HaueHne OMOTHUYECKUX B3aMMOJIEHCTBUI

61 JUTSI CYIIIECTBOBAHUSI OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTHKH TTOIYIISLIUN 1
OCHOBHBIE TIOKA3aTEIIN TOMYJISIIHHN:

63 YUCJICHHOCTb, INIOTHOCTh, BO3pACTHAS U 1
MOJIOBAs CTPYKTYpa
OcCHOBHBIE TIOKA3aTEIIN TOMYJISIIHN:

64 POKJIaeMOCTh, IPUPOCT, TEMIT POCTAa, 1
CMEPTHOCTH, MUTPALIAN

65 DKoJoruyecKast CTpyKTypa MOIyJISIUN 1

66 JlnHaMuKa IONyJIsIAA U €€ peryIsiius 1

67 KpuBble pocTa 9YMCIEHHOCTH TTOMYJISIIIHH. 1
KpuBbie BBKHBaHUS
Oxonoruyeckas HuIa Buaa. JlaboparopHas

68 pabota «IIpucrnocobaeHus ceMsH pacTeHHH 1 0.5
K PAaCcCEIICHUIO

69 Bun kak crucreMa TomyJIsimio 1

70 3aKOHOMEPHOCTH TTOBEJICHUS M MUTPAITAN 1
YKUBOTHBIX

71 Coo011ecTBO OpraHnu3MoB — OHOIIEHO3 1

72 OKxocucrema Kak OTKpbITasi CUCTEMA 1

73 KpyroBopot BelecTB u MOTOK SHEPTUU B 1
IKOCHCTEME

74 OCHOBHBIE TOKA3aTeNN SKOCUCTEMBI 1

75 DKOJIOTHYECKUE TUPaMUIbl 1

76 N3menenust coo0IIecTB — CYKIIECCHH 1




[TpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI 03€P

77 . 1
U peK. DKOCHCTEMBI MOPEH 1 OKEaHOB

78 [Ipupoausie SKOCHCTEMBL. DKOCHCTEMBI 1
TYHJIP, JIECOB, CTENEH, TyCTHIHbD

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 1

80 Ypboskocucremsl. [IpakTuyeckas padbora 1 05
«V3ydenue u onucanue ypooIKOCUCTEMBI»
3akoHOMEpHOCTH (POPMHUPOBAHUST OCHOBHBIX

81 B3aMMOJICCTBUI OpraHU3MOB B 1
IKOCHUCTEMAX
MexaHnU3MBI BO3/ICHCTBUS 3arps3HEHAN

82 pa3HBIX TUIIOB HA CYOOPTraHU3MEHHOM, 1
OpPraHU3MEHHOM, NOMYJISIIMOHHOM H
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmerutanerapHas 060109k 1
3emin

84 VYyenne B. U. Bepranckoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHOC(EpBI 1

86 KpyroBopoTsl BerecTs u 1
OMOT€OXUMHYECKUE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHbBIE GMOMBI 1
CyIIH

88 YcroitunBocTh OHocheps 1

89 DKOJIOTHYECKHE KPU3UCHI H UX TPHYNHBI 1

90 BozneiicTBue uenoBeka Ha Onochepy 1

91 AHTponoreHHer BosgleﬁCTBvMe Ha 1
PACTHTENBHBIN M )KUBOTHBIH MU

92 OxpaHna npuposl 1

93 OCHOBHBIE TIPUHIIHITBI YCTOHYNBOTO 1
Pa3BUTHSI YEJIOBEUECTBA U MPUPOJIBI

94 PanuonansHO€ IpUpOAOINIOIB30BaHUE U 1




COXpaHEHHE OMOJIOTMYECKOr0 Pa3HOO0pasus
3emin

O606mienne o Teme «MUKPOIBOIOIUS U €€

95 1
pE3yJIbTaThD»

96 O06o006meHue 1mo Teme «MaKpodIBOIIOLHUS U €€ 1
pe3yabTATHI»

97 O606menue o Teme «IIpoucxoxaeHue u 1
pa3BHUTHE KHU3HU HA 3eMIIe)

98 O606mmenue no reme «IIponcxoxneHne 1
YeJI0BEeKa — aHTPOTIOTCHE3)

99 O0600mieHue o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)
O606menne o Teme «OpraHu3Msbl U cpesia

100 1
oOuTaHus»

101 O6o6meHIEe 10 TeMe «DKOJIOTHS BUJIOB U 1
TIOTTYJISIITHI

102 O606mmenue o teme «buocgepa — 1
ry100anbHasl IKOCUCTEMA)

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5







YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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