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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebnomy mpenmery "buonorus" (manee - OMoOJOTHs) Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus pa3paborana Ha ocHOBe DenepanibHOro 3aKoHa oT 29.12.2012 Ne 273-D3 «O6 ob6pa3oBanuu B
Poccuiickoit ®eneparuny, ®I'OC COO, Konnenmuu npenoaaBanus ydeOHOro mpeamera «buomorus» u
OCHOBHBIX MOJIO’KEHUH (enepanbHOi paboueil mporpaMmMbl BOCIIUTAHHUS.

VYuebnslit mpeamet «buonorusy yriayonéanoro yposus uzyuenus (10—11 kimaccel) sBIseTCS OIHUM U3
KOMIIOHEHTOB NpeAMeTHON obnactu «EctecTBeHHO-HayuHble npeameTs». CornacHo nosoxkeHusM PI'OC
COO mnpodunbHble yueOHBIE MPEAMETHI, H3ydyaeMble Ha YIUIyOJEHHOM YPOBHE, SIBJISIOTCS CIOCOOOM
muddepeHnmanuu  00ydyeHHUss Ha YPOBHE CcpeaHero oOmiero oOpa3oBaHHMs WM TPHU3BAaHBI O0ECIECYUTH
MIPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEIHUM MPO(PECCHOHATBHBIM U BBICIIUM
oOpa3oBanueM. B To e BpeMsl KaXKIblii M3 ITHX y4EOHBIX MPEIMETOB JIOJKEH OBITh OPUEHTHPOBAH HA
IPUOPUTETHOE pelIeHHEe 00pa30BaTeIbHBIX, BOCIUTATEIbHBIX M Pa3BUBAIONIMX 3a/lady, CBSI3aHHBIX C
npodopueHTanueil 00yJaronmxces 1 CTUMYJIUPOBAaHUEM HHTEpeca K KOHKPETHOM 001acTH HAyYHOTO 3HAHMS,
CBSI3aHHOTO C OMOJIOTHEH, MEIUIIMHOMN, YKOJIOTHEH, ICUXOIOTHEH, CIOPTOM UM BOCHHBIM JIEIIOM.

[Iporpamma no yuebHomy npeamery "buonorus" ga€t mpeacTaBieHHe O LENH U 3aJadax W3ydeHUs
yuebHoro mnpeamera «buonorus» Ha yriayOJ€HHOM YpOBHE, OINpeaenseT 00s3aTesNbHOe (MHBAPHMAHTHOE)
MpPEeIMETHOE COJIep)KaHue, ero CTPYKTypUpOBaHME MO pas3feliaM M TeMaM, paclpeielieHHe Mo Kiaccam,
PEKOMEHIyeT TMOCJIeI0BATEIbHOCTh H3YyUYEHUS Y4YeOHOro Marepuaia ¢ Yy4ETOM MEXKMIPEIMETHBIX |
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4YeOHOTO TpOoIlecca, BO3PACTHBIX OCOOCHHOCTEHW oOydaromuxcs. B
nporpaMMe 1o OHOJIOTMH pPeajru30BaH MPUHIUI MPEEMCTBEHHOCTH C U3y4YeHHEM OHOJOTUM Ha YpOBHE
OCHOBHOTO 00111ero obpa3zoBaHusi, 0jarojapsi 4eMmy MpOCMATPUBAETCS HAMPABICHHOCTh Ha IMOCIEIYIOIIee
pa3BuTHEC OWOJIOTMYECKUX 3HAHUH, OPUCHTHPOBAHHBIX Ha (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTUICCKOTO MBIIUICHUS, TPEACTABICHUN O 3JI0pPOBOM 00pa3e >KU3HH, Ha BOCIIUTAHHE
OepeKHOr0 OTHOILEHUSI K OKpYXKarollel mpupoHoi cpeae. B mporpamme mo Ouonoruu Takxke MOKa3aHb
BO3MOXKHOCTH yuebHoro mnpenmera «buonorus» B peanuzanuu tpedoBanuii ®I'OC COO k minaHupyemMbIM
JUYHOCTHBIM, METanmpeIMETHbIM M TMPEIMETHBIM pe3yibTaraM OoOy4YeHHs U B ()OPMHUPOBAHUU OCHOBHBIX
BUJIOB Y4eOHO-TI03HABATEIbHON JEATEIBHOCTH O0YYaroIMMXCSl M0 OCBOCHHUIO COJIEP’KaHUsI OMOJIOTrHYECKOro
00pa3zoBaHus HA YPOBHE CPEIHETO 00IIero oOpa3oBaHMs.

VYueOubiii mpenmer «buonorus» Ha ypoBHE cpemHero oOImero 00pa3oBaHUS — 3aBEpPIIACT
Ouosnorudyeckoe oOpa3oBaHME B IIKOJIE€ W OPUEHTHUPOBAH Ha paclIUpeHHue U yriayOJeHue 3HaHUN
00ydJaronmxcsi O XKUBOW MPUPOJAE, OCHOBAX MOJEKYJSIPHOW W KJIETOYHOW OMOJOTHUH, dMOPUOIIOTHH U
OMOJIOTHH Pa3BUTHS, TCHETUKH, CEJICKIIUN, OMOTEXHOJIIOTUH, SBOJTIOIMOHHOTO YUYEHHUS U SKOJIOTHUH.

Wzydenne yueOHoro npeameta «broigorusy Ha yriiybJIeHHOM YPOBHE OPHEHTHPOBAHO HA MOJTOTOBKY
0o0ydJaromuxcsi K MOCIEAYIONEMY MOJYYSHUIO OHMOJIOTMYECKOTO OO0pa30BaHMsS B BYy3aX W OpPraHHU3AIUIX
cpenHero npodeccuoHaTbHOTO  0o0pa3oBaHusa. (OCHOBY €ro COJAEpX aHUS COCTABJISIET  CHCTEMa
OMOJIOTMYECKUX 3HAHUHN, TTOJIYYCHHBIX TIPH U3YYCHUH O0YYAIOIIMMUCS COOTBETCTBYIOIIUX CHCTEMATHYECKUX
pa3zenioB OMOJIOTHHM Ha YPOBHE OCHOBHOTO 0o0Imiero obpaszoBanusi, B 10—11 kiaccax 3T 3HaHHS MONTYYarOT
pa3zButue. Tak, pacuIMpeHbl W YIIIyOJleHbl OHOJOTHYECKHE 3HAHUS O PACTEHUSAX, KUBOTHBIX, rpubax,
OakTepusx, OpraHU3ME 4YeJIOBEeKa, OOMMX 3aKOHOMEPHOCTSIX JKM3HHU, JOMOJTHUTEIHHO BKIIOYCHBI
OMOJIOTHYECKHE CBEIACHHUS MPHUKIATHOTO M TOMCKOBOTO XapaKTepa, KOTOPhIE MOXKHO HCIOJIB30BaTh Kak
OPHUEHTHUPHI 7S TOCIEIYIOIIEero BpiOOpa mpodeccuu. Bo3aMoxkHa Takke HHTETrparysi OMOIOTUYECKUX 3HAHHMA
C COOTBETCTBYIOIIUMH 3HAHUSAMH, IMOJYYCHHBIMH OOYYAIOIIUMUCA TPH HU3YYCHHH (U3HKH, XUMHH,
reorpaduy 1 MaTEMaTHKH.

CtpykTypa mporpamMmbl 1o y4eOHOMY mpenmery "buonorus" oTpakaeT CHUCTEMHO-YPOBHEBBIM H
IBOJIIOIIMOHHBIA TOIXOBI K U3y4eHUt0 Ouoioruu. CoriacHO UM, U3Y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH,
XapaKTEepHBbIE JJIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alllH, BOJIOLMH OPraHMYECKOro MUpa Ha 3eMIie,
COXpaHEHHUs OMOJIOTUYECKOT0 pa3HOOoOpasus miuaHeTsl. Tak, B 10 kiacce n3y4aroTcsi OCHOBBI MOJIEKYJIIPHOU
U KJIETOYHON OHMOJOTHH, SMOPUOJIOTUH U OMOJOTMM Pa3BUTHUS, TEHETUKU U CENEKLIHUU, OMOTEXHOJIOTHH U



CHUHTETUYECKOM OMOJIOTHH, aKTyalU3UpPYyIOTCs 3HAHUS OOydaroUMXcsl 10 OOTaHMKE, 300J0I'MH, aHATOMUH,
¢usuonorun yenoseka. B 11 kmacce nm3ydaroTcsi 3BOJIOIMOHHOE YYEHUE, OCHOBBI HKOJIOTHH U YYCHHE O
ouocdepe.

VYuebublil npenmer «buonorus» npuszBaH o0eCHeYUTbh OCBOEHHE OOydaroIIMMUCSH OHMOJIOTMYECKUX
TEOPHM U 3aKOHOB, MJEH, MPUHLUIIOB U MPABUJI, JISKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAayYHOU
KapTUHBI MHpA, 3HAHUH O CTPOCHHWH, MHOTOO0Opa3sMH M OCOOCHHOCTAX KIIETKH, OPraHW3Ma, MOIYJISALUH,
OMOIIeHO03a, SKOCHCTEMBI, O BBIJAIOMIMXCS HAYYHBIX JIOCTHIKCHHUSAX, COBPEMEHHBIX HCCICIOBAHUAX B
Ouosiornu, MPUKIAAHBIX aclleKTaX OMOJIOrMYecKMX 3HaHuM. [l pa3BUTUS M NOJJEp)KaHUs HHTepeca
oOyuyaroImuxcs K OMOJIOrHH Hapsily CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOIO MaTeprala B COAEpPKaHUU
IPOTPaMMBI 110 OMOJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAaHOBJICHUS U Pa3BUTHS TOW MM MHOU
oOmacti OWONOTHH, BKIJIAJAOM OTCUYECTBEHHBIX U 3apyOekKHBIX YYEHBIX B peIICHHE BaKHEHIINX
OMOJIOTNYECKUX U HKOJIOTHUECKUX ITPOOIIEM.

Ilenp wu3yuenus yueOHoro mnpeamera «buosorus» Ha yriayOI€HHOM YpOBHE — OBJaJ€HUE
00yYaroIMUMUCS 3HAHUSMH O CTPYKTYpPHO-(DYHKIIMOHAIBHOW OpPraHU3aIMK KUBBIX CUCTEM PA3HOTO paHTa U
npruoOpeTeHne yMEHUH HCIOJIb30BaTh 3THU 3HAHHUA B (POPMHUPOBAHUU WHTEpEca K OINpPENeIEHHONW 00JIacTH
npoeCCHOHATIBHON JIEATEIBHOCTH, CBSI3aHHOM ¢ OHoOiorued, Wi K BbIOOpY y4eOHOro 3aBeleHHs Ul
IPOI0JDKEHUS OMOJIOTHYECKOT0 00pa30BaHuUs.

JocTmwkeHnne 1menu wu3ydyeHuss ydeOHoro mnpenmera «buomorums» Ha yriayOn€HHOM —ypoOBHE
o0ecTieunBaeTCs pEeHICHUEM CIIECTYIOIINX 3a1au:

OCBOCHME 00YYaIOUIMMHUCS CUCTEMbI OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX OHMOJIOTUYECKUX TEOPUSX,
KOHIICTIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IMpaBUJaX, COCTABISAIOUIMX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO KApTHHY MHpPA; O CTPOSHUH, MHOTO0OPa3u U 0COOEHHOCTSIX OMOJIOTUIECKUX CUCTEM
(KJIeTKa, OpraHu3M, OIS, BUJ, OMOTeoIeH03, Onocdepa); 0 BEIIAIONIMXCS OTKPBITHIAX H COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTHH;

O3HAaKOMJICHHE OOYyYaloIIMXCsl C METOAAaMHU II03HaHMS JKUBOM NPHUPOIBL: HCCIEI0BATEIbCKUMHU
MeTOolaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIpHOH M KJIETOUYHOM OMOJIOTHUH, SMOPHOJIOTUM U OUOJIOTUH
pa3BUTHS, TEHETUKU U CENIEKIINHN, OMOTEXHOJIIOTUN ¥ CHHTETHYECKOW OMOJIOTHH, TTaJICOHTOIOTHH, YKOJIOTHH);
METOJaMH CaMOCTOSATENBHOTO TPOBENEHHS] OMOJIOTHYECKUX HCCIENIOBAHUN B JIAOOPATOPUH M B TPUPOJE
(HabmroieHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE);

OBJIa/ICHUE OOYYaIOUIMMHCA YMEHUSIMH: CAMOCTOSATENbHO HAXOUTh, aHAJIU3UPOBATh U UCIOIb30BAThH
Ouosornueckyr0 HMHGOpPMAIIMIO; TOJI30BAThCA  OMOJOTMYECKOW TEPMHUHOJIOTHEH ©  CHUMBOJIMKOMM;
YCTaHABJIMBATh CBSI3b MEXIY pa3BUTHEM OHMOJOTHH M CONMATBHO-DKOHOMUYECKHMH M IKOJIOTUYECKUMHU
npo0JeMaMu 4el0BeYeCTBa; OLEHUBATh MOCIEACTBUS CBOCH EATEIILHOCTH 110 OTHOLICHHIO K OKPY KAIOLIEH
OPUPOJHON cpene, COOCTBEHHOMY 3[0POBBIO M 3/0POBBI0 OKpPYXKAIOUIMX JI0JIel; OOOCHOBBIBATH U
coOmoaTh Mepbl MPOMUIAKTHKE WHQPEKIMOHHBIX 3a00JIeBaHMiA, TpaBWIa TOBEACHUS B TPHUPOJIE H
oOecrnieueHus 0€30MacHOCTH COOCTBEHHOMN JKU3HEESATENIbHOCTH B UPE3BbIUAHBIX CUTYALUSIX IPUPOJHOTO U
TEXHOTE€HHOT'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHbIE HayYHbIE OTKPHITHS B 0071acTH OMOJIOTHH;

pa3BUTHE Y 00YyYaIOLINXCS UHTEIIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEN B MpOIlecce 3HAKOMCTBA
C BBINAIONIMMHUCS OTKPBITHSIMA ¥ COBPEMEHHBIMH HCCIICJIOBAaHUSIMH B OWOJIOTHH, pEIIaeMBIMU €I0
npoOjJeMaMi, METOJOJIOTHEH  OWOJIOTHYECKOTO  HCCIEAOBaHUS, TPOBEICHHUS OSKCIEPUMEHTAIBHBIX
UCCIIEIOBaHUM, pelIeHus] OMOIOTHYECKUX 3a]1a4, MOAETUPOBAHUS OMOIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTaHHE y 00YyYaIOLINXCS [IEHHOCTHOTO OTHOILIEHHS K KUBOM MPUPOJIE B LIEJIOM H K OT/AEIbHBIM €€
00BEKTaM W SIBJICHUSAM; (POPMHUPOBaHHE DKOJOTHUYECKOW, T€HETHYECKOH T'PaMOTHOCTH, OOIIEH KYJIbTypHI
TIOBEJICHHS B IPUPOJIC; MHTETPAIIUH €CTECTBEHHO-HAYYHBIX 3HAHUIA,

npuoOpereHre  OOydalOIIMMHUCSH  KOMIIETEHTHOCTH B PAllMOHAJIBHOM  MPHUPOJOIOJIB30BAaHUU
(coOirosieHue MpaBUJI TOBEIEHUS B NPUPOAE, OXpaHbl BHJIOB, IKOCHUCTEM, Ouocdepsl), COXpaHEHHU
COOCTBEHHOTO 3[I0POBBS U 370POBbsI OKPYKAIOIMIMX Jr0AeH (coboieHuss Mep NpoduIakTUKU 3a00IeBaHMi,
o0ecrieyeHHe 0€30MaCHOCTH JKU3HEAEATENbHOCTH B  UPE3BBIYAWHBIX CHUTyallMsIX MPUPOAHOTO MU



TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE WCIOJIb30BaHUs OMOJOTHYCCKUX 3HAHMH M YMEHUU B IMOBCEIHCBHOM
JKU3HH;

CO3/IaHHME YCJIOBUU JUISI OCO3HAHHOTO BBIOOpa OOYYAIONMMUCS WHANBUAYyAIBHON 00pa3oBaTeNbHOM
TPACKTOPHUH, CIIOCOOCTBYIOIICH MOCISAYIOMEMY MPOPECCHOHATBPHOMY CaMOOIIPEICICHUIO, B COOTBETCTBHH
C MHIMBHIyJIbHBIMH HHTEPECAMHU U TIOTPEOHOCTSIMH PErHOHA.

OO1mee urco 4acoB, OTBEJACHHBIX HA U3YYCHHUE OMOJIOTUH Ha YriTyOJICHHOM YPOBHE CPEAHETO O0IIero
obpazoBanusi, coctaBisieT 204 yaca: B 10 knmacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3
yaca B HEJIEIIO).

OTOOp OpraHM3aIMOHHBIX (OPM, METOZOB M CPEJACTB OOYUYCHHS OMOJIOTHH OCYIIECTBIISCTCS C yIETOM
crenupuKA €ro COJepKaHWs ¥ HANpPaBICHHOCTH Ha TPOJOJDKEHUE OMOJOTHYECKOro OoOpa3oBaHHS B
OpTraHU3aIHIX CPeIHEro MPOo(heCcCHOHATHLHOTO U BBICIIIEr0 00pa3oBaHUS.

OO0s13aTeIbHBIM YCIIOBHEM NPU OOYYEHHH OMOJIOTHH Ha YIIIyOJEHHOM YPOBHE SBIISCTCS IPOBEIACHHE
7a00paTOPHBIX M IPaKTHYECKHX padoT. Takke ydacTHe OOY4YalOIIUXCS B BBIMOJHCHHH IPOCKTHBIX H
y4e0HO-UCCIIeIOBATEILCKUX PabOT, TEMaTHUKa KOTOPBIX OMPEACIISETCS YYUTEIeM Ha OCHOBE HMMEIOIIUXCS
MaTepUaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KUIACC

CoaepxaHue MpOrpaMMBbl, BBIACICHHOE KVPCUBOM, HE BXOJIUT B NPOBEPKY TIOCYAAPCTBEHHOU
utoroBou arrectaruu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHas Ouojoruss — KOMIUIEKCHass Hayka. Kparkas wucTopus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku U u3ydaemble UMU TMpoOiembl. DyHIaMEHTANbHbIE, MPUKIAAHBIE U IOHCKOBBIC
HAyYHBIE UCCIIEIOBaHUS B OUOJIOTHH.

3HayeHue Ouonorud B (POPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOHW KapTHHBI MHpA.
[Ipodeccun, cszanHble ¢ OHONOrHMel. 3HaueHUE OWOJIOTUM B MPAKTUYECKOH JAEATEIBHOCTH YeJIOBEKa:
MEJULMHE, CEIbCKOM X035I1CTBE, IPOMBIIIUIEHHOCTH, OXPaHe IPHUPO/IBI.

JdemMoHCcTpaunu

[Moptpetsr: Apucrorens, Teodpact, K. JIunneii, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, I'. Mennens,
B. U. Bepunanckwuii, U. I1. ITaBmo, . 1. Meunukos, H. 1. Basunos, H. B. Tumodees-PecoBckwmii, [Ix.
Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuie! 1 cxeMbl: «CBsI3b OMOJIOTUH C IPYTUMH HayKaMuy, «CucteMa OMOIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

KuBble cuctembl Kak MnpeAaMeT u3ydeHus Ouosiornd. CBOMCTBA JKHMBBIX CHCTEM: €IMHCTBO
XUMUYECKOI'O COCTaBa, AUCKPETHOCTb U LIEJIOCTHOCTb, CJIOXKHOCTh U YIOPSAOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTh, CAMOOPIaHU3alIUsl, CAMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3anuy >KUBBIX CHCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIA, TKAHEBbIA, OPraHU3MEHHBIM,
MOIYJISIIIHOHHO-BHIOBOM, YKOCHCTEMHBIH (OMoreoneHoTHIeckuii), bnocdepsrii. [Iporecchl, MpouCXoasIme
B JKUBBIX cucTeMax. OCHOBHbIE IPU3HAKHU KUBOTO. JKu3Hp Kak (opma cyiectBoBanust matepuu. Hayku,
M3YYaOIlKe )KUBbIE CUCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3aliy.

N3ydenue xuBbIX cucteM. Metoasl Ouonornyeckoil Hayku. HaOmtonenue, namMepenue, SKCIepuMeHT,
cucreMarusanus, MmeraaHanu3. lloHsTMe O 3aBUCMMON M HE3aBHCHMMOW IepeMeHHOM. llmanupoBanue
skcnepumenTta. IlocraHoBka M mpoBepka rumote3. HyneBas rumnore3a. IloHsTHe BBIOOPKM U €&
JocTOBEpHOCTh. PazOpoc B Omonormueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH IOJYYEHHBIX pPe3yJbTaToB.
[IpuunHbI MCKa)XKEeHUS Pe3yJIbTAaTOB dKcIiepuMeHTa. [loHATHE cCTaTUCTHYECKOrO TECTa.

JleMoHCTpanuu

Tabmuupl u cxembl: « OCHOBHBIE NPU3HAKU KU3HU», «bruonorndeckue cucremb», « CBOMCTBA KUBOU
MaTepUn», « Y POBHU OpraHU3alluy KUBOU NpUpoAb, «CTpOeHNE KUBOTHOM KIETKN», « TKaHU )KMBOTHBIX»,
«CucTeMbl OPraHoOB YeI0BEYECKOT0 opranusmay, «buoreonenosy, «buocdepay, «MeToapl H3ydeHUs )KUBOM
IPUPOJIBI».

OOGopynoBanue: JabopatopHOe OO0OpYyJAOBaHHWE [IJIi TIPOBEACHMsI HAOMIOJICHUN, W3MEPECHHMH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp3oBaHNE pa3IUYHBIX METOJIOB MPU U3YUYEHUHN KUBBIX CHCTEMY.

Tema 3. buosorust KieTku

Knerka — cTpykTypHO-GyHKIIMOHATbHAS €AUHUIA XKUBOTO. McTopus oTkpeiTHs kieTku. Paboter P.
I'yka, A. JleBenryka. Knerounas teopust (T. llIBann, M. Illneiinen, P. BupxoB). OcHOBHBIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToapl MOJIEKYJIIPHOM W KJIETOYHOW OWOJOTHH: MHUKPOCKOIHMS, Xpomarorpadus, anexTpodopes,
METOJI MEUEHBIX aTOMOB, AuddepeHnnaIbHoe HeHTpuyrupoBaHye, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue
@ukcuposannvix Kiemok. JNEKTPOHHAs MUKpockonus. Kougokanvuas muxpockonus. Bumanvhoe
(npudicuzHenHoe) uyyeHue Kiemox.

JemoHCTpauMu



[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lIneliaen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOW MHKPOCKOI», «DIEKTPOHHBIH MHKpOCKom», «Mctopus pa3BUTHA
METOJI0B MUKPOCKOIIM.

O6opynoBaHue: CBETOBOM  MHUKPOCKOI, MHKpPOIIpenapaTbl  PAaCTUTENbHBIX, JKMBOTHBIX H
OaxkTepuaIbHBIX KIETOK.

IIpakTnyeckas padora «V3ydyeHue MeTo10B KIETOUHON OHoI0ruu (XpoMaTtorpadus, 3JeKTpodopes,
muddepennmanbaoe nenTpudyruposanue, [1LP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMHUYECKUH COCTaB KIETKH. Makpo-, MUKpO- U YJIbTpaMUKpPOAJIEMEHTbl. Boma um e€ ponb Kak
pacTBOpUTEIIS, peareHTa, y4acTue B CTPYKTYPUPOBAaHUH KJIETKH, TEIJIOpETyIauuyd. MuHepaabHble BELIECTBa
KJIETKH, UX OMOJIOTHYeCcKast poib. PoJib KATHOHOB 1 aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonormyeckue noauMepsl. benkn. AMHHOKHMCIOTHBI COCTaB
6enkoB. CTpykTyphl OenkoBoil Mosekyinbl. [lepBuuHas cTpykTypa Oenka, mentugHas cBA3b. Bropuunas,
TpeTUYHasi, YeTBEPTUYHAsA CTPYKTypbl. JleHarypamus. CBoiictBa OenkoB. Knaccudukanus OGenkos.
Buonornueckue ¢pynkunm 6enkoB. [lpuonsi.

YrneBoabl. MoHOCaxapuabl, AUCaxapu/bl, OJIUTrocaxapusl U noaucaxapuabl. OOmuUi MIaH CTpOSHUs
U GU3UKO-XMMHYECKHE CBOMCTBA yIieBO10B. buonornyeckue GyHKIMH YIIIEBOIOB.

Jlumuper.  TuapodwnbHO-THApOdOOHBIE CcBoMcTBa. Kitaccubukamust munuaoB. TpUTrIUIICpUIB,
docdomunuabl, BOCKH, crepousl. buomorndeckue GpyHkmuu aumuaoB. OOIIMe CBOMCTBA OHOIOTHYESCKHX
MeMOpaH — TeKy4eCTbh, CHOCOOHOCTh K CaM0O3aMbIKaHUIO, TOTYTPOHUIIAEMOCTb.

Hyxneunnosbie xucnotsl. JJHK n PHK. Crtpoenune nyknenHoBbix kucinoT. Hykneoruast. [IpuHimn
komruieMeHtapaoctu. Ilpasuimo Yapradda. Crpykrypa JJHK — nBoiinas crimpaib. MeCTOHaXOXICHHUE H
ounonornueckue Gpynkmuu JJTHK. Buast PHK. @yaknun PHK B kierke.

Crtpoenue monekynbl AT®. Makpospruyeckue cBsizu B Mosiekyiae AT®. buonoruueckue GyHKIHH
AT®. BoccTaHoBIEHHbIE MEPEHOCYUKU, UX (PYHKIMH B KJIeTKe. [pyeue Hykneozuompugocgamor (HTD).
CexsenupoBanue JJHK. Memoowr cenomuru, mpanckpunmomuxu, npomeomuxu.

CtpykTypHast Ouojorus: OHOXMMHYECKME M OHMO(QU3NYECKHE HCCIEJOBaHUS COCTaBa M
IPOCTPAHCTBEHHOM CTPYKTYphl Ounomonexkyn. Moodenuposanue cmpykmypvl u @yHKyuil OUOMONEKYT U UX
Komniexcos. Komnvromeprwiti Ou3aiin U opeaHudeckuii Cunme3s OUOMONEKY U UX HeNPUPOOHBIX AHATLO208.

JleMoHCTpanun

[Toptpertsr: JI. [Tonmunr, k. Yorcon, @. Kpuk, M. Yunkusnc, P. ®panxmaun, ®. Canrep, C. [Ipy3unep.

Huarpammsbl: «PacripeneneHne XUMHUYECKUX JJIEMEHTOB B HEXHBOW MNpupoae», «PacnpeneneHue
XMMHYECKHX DJIEMEHTOB B JKUBOH IPUPOJIEY.

Tabmuupsl u cxemsl: «Ilepuonndeckas TabmUIa XUMHUYECKUX 3JIEMEHTOB», «CTpOeHHE MOJIEKYJIBI
BOJbI», «BemecTtBa B cocTaBe OpraHu3sMoBy», «CTpoeHHE MOJIEKYNbl Oenkay, «CTPYKTYphl OEIKOBOM
MoJIEKyJIb», «CTpOeHHE MOJIEKYJ YIieBoJ0B», «CTpoeHrne MOJIEKYJ TUNUA0BY», «HyKiIenHOBBIE KUCIOTHIY,
«Ctpoenue monexyisl ATO».

Ob6opynoBaHue: XMMHUYECKas Mocy1a 1 000py10BaHUE.

JladopaTopnasi padora «OOHapykeHHE OEITKOB C TTOMOIIBIO KAYE€CTBEHHBIX PEAKIIHIN.

JlaGoparopHnas padora «VccieqoBaHne HYKJIEHMHOBBIX KUCIIOT, BBIICICHHBIX U3 KIETOK PAa3IUYHBIX
OpPraHU3MOBY.

Tema 5. Ctpoenune u GyHKIMH KICTKH

Tunsl KIETOK: 3yKaprHoTHYecKast U mpokapuotuyeckas. CTpyKTypHO-(yHKIIMOHAIbHbBIE 00pa30BaHMs
KJIETKU.

Crpoenue nmpokapuoTuyeckoit kinetku. Kierounas crenka Oakrepuit u apxeil. OCOOEHHOCTH CTPOCHUS
reTepoTpopHON 1 aBTOTPO(HHOM MPOKAPUOTUUYECKHX KIETOK. MECTO U pojib MPOKAPHOT B OHMOLIEHO3aX.

Crpoenue u (QYHKIMOHHPOBAHHME OHyKapuoTHueckod kieTrku. [lmazmatmueckass wmemOpaHa
(mna3manemma). CTpyKTypa IIa3MaTH4yeckoidl MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUECKYIo



MeMOpaHy: mnaccuBHbIA (muddysus, obneruéHHas auddys3us), aKTHUBHBIM (TMEPBUYHBIA W BTOPUUHBINA
akTUBHBINA TpaHcnopT). [lomynponuniaemocts MeMOpanbl. PaboTa HaTpHii-kaqueBoro Hacoca. DHJIOIMUTO3:
OUHOIUTO3, (aroruro3. Ok3ouuto3. Kierounas crenka. CTpykTypa ¥ (YHKIHHM KJIETOYHOH CTEHKH
pacTeHul, TpuoOB.

[utommazma.  [lurozomb.  [lutockener.  [BwkeHue  nuroriasMbl.  OpraHougbl  KJIETKH.
OnHOMeMOpaHHBIE OpraHOWIBl KJIETKH: dHAoIIa3mMarndeckas cetb (DI1C), anmapar ['ombmku, TU30COMBI,
UX cTpoeHue u (yHKUUU. B3auMoCBs3b 0THOMEMOpaHHBIX OPraHOMAOB KiIeTKH. CTpoeHHe rpaHyJIsipHOTO
petukynyma. Mexanusm nanpasnenus denxoe ¢ IIIC. CunTe3 pacTBOpUMBIX O0enkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['magkuii (arpaHysisipHbII) SHAOIUIA3MATHYECKUN peTUKyIyM. CekpeTopHas (QyHKIMs ammapara
Tompmxu. Moouguxayus 6enxos 6 annapame I onvoocu. Copmuposka berkos 6 annapame I 01b0dxcu.
Tpancnopr BewmecTB B KJIETKe. Bakyomnu pacturensHbIX KieTok. Kiierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpraHOW/BI KJIETKU: MUTOXOHAPUH, TUIACTUABL. [IpoucxoccoeHue MumoxoHopui u
nracmud. Cumobuoeenes (K.C. Mepeackosckuu, JI. Mapeynuc). CtpoeHne U (QPyHKIIMH MUTOXOHIPHH H
riactul. IlepBudHbIe, BTOPUYHBIE U CIOXHBIE IIACTUABI (POTOCHUHTE3UPYIOMIUX 3YKAPUOT. XJIOPOIIACTHI,
XPOMOIUIACTBI, IEUKOIIACThI BBICIIUX PACTCHUN.

HememOpanubie opranounbl kiaeTku CTpoeHune W (pyHKIMM HEMEMOpPaHHBIX OPTraHOWIOB KIIETKH.
Pubocombl.  Ilpomescymounvie  puramenmovr. MUKpODUIAMEHTBL. AKMUHOBblE  MUKPODUIAMEHMBL.
MpliieyHble KIETKU. AKMuUHo8ble KOMNOHEeHmMbl HembluleyHblx Kiemok. MukporpyOouku. Kiertounslit
ueHTp. CTpoeHue U JBUKEHHUE KTYTUKOB U pecHHYeK. MUKpoTpyOouku nuroruiasmsel. Llentpuons. berku,
accoyuupoBantvle ¢ MuKpoguiamenmamu u mukpompyoouxamu. Momopnoie 6enxu.

Anpo. O6onouka sapa, XpoOMaTHH, KapHOILIa3Ma, SAPBIIIKK, UX CTpoeHue U (yHKIUHU. SnepHblit
OenkoBbIii MaTpuKC. [IpocTpaHCTBEHHOE pacIoOKEHUE XPOMOCOM B MHTEp(Da3HOM siape. DyxpomamuH u
eemepoxpomamun. belKM XpoMaTWHAa — TUCTOHBL. /J[umamuka s0epnoti 0607104Ku 6 mumose. AHoepmbviii
MPaHcnopm.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JSYKapHOT (pacTUTENbHOM,
KUBOTHOMU, TpUOHOM).

JleMoHCTpanuu

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

Tabmunelr u cxembl: «CTpoeHHE SyKapHOTHYECKOW KIeTKW», «CTpOoeHHEe >KUBOTHOW KIIETKHY,
«CTpoeHune pacTUTeIbHOU KIETKH», «CTpOeHHEe MHUTOXOHIpUNY, «Sapo», «CTpoeHrne MpoKaprHOTHIECKON
KIIETKI.

OO0opyoBaHHe: CBETOBOM MMKPOCKON, MHMKpPOIpENnaparbl pacTUTENbHbBIX, JKHUBOTHBIX KIIETOK,
MUKpOTIpenapaThl 0aKTepHaTbHbIX KIETOK.

JlabopaTopnasi pa6ota «/3ydeHne CTpOeHUS KIETOK Pa3IMUHBIX OPIraHU3MOBY.

IIpakTuueckas padora «l3ydyeHne cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopnasi pabora «/ccnenoBanue niazMonnsa U JeIU1a3MOIn3a B PACTUTENBHBIX KIETKaxX».

IIpakTuyeckas padora «/3ydeHne ABMKEHUS IUTOIIA3MBI B PACTUTENBHBIX KIETKAX.

Tema 6. O0MeH BellecTB U NpeBpallieHUe JHEPTHH B KJIeTKe

AccUMIIISIINS ¥ JUCCUMUJISINS — B CTOPOHBI MeTaboau3Ma. Turmbl 0OMeHa BEIIeCTB: aBTOTPOQHBIHA
U rerepoTpodHblii. YdacTue Kuciopoia B OOMEHHBIX Mpolieccax. DHepreTuyeckoe obecredeHne KIeTKU:
npespaiieane AT® B oOMeHHBIX mporeccax. DepMEeHTATUBHBIA XapakTep peakuuid KIETOYHOTO
MeTabonmu3ma. DEepMEHTHI, WX CTpPOEHHE, CBOWCTBA M MexaHu3M jaeiictBus. Kodepmentsl. Otnuuus
(epMEHTOB OT HEOPraHMYECKUX KaTall3aTOpoOB. benKku-akTUBaTOphl U OENKU-UHTHOUTOPHI. 3aBUCUMOCTh
CKOPOCTH (PEPMEHTATHBHBIX PEAKIIUHA OT Pa3TMIHBIX (PAKTOPOB.

[TepBUUHBI CHHTE3 OpPraHMYECKUX BEUIECTB B KiEeTKE. DOTOCUHTE3. AHOKCUCEHHbIN U OKCUSEHHbIU
Gpomocunmes y baxmepuii. Ceemocobuparowue nueMeHmvl U NUSMEHMbl PeaKyuoHHo2o yenmpa. Poib
XJIOPOIUTACTOB B Tiporiecce (orocuHTe3a. CBeToBas W TeMHOBas (a3bl. Pomoovixanue, Cz., Cs- u CAM-



munel ¢omocunmesa. llpoayKTUBHOCTH (oTocuHTe3a. BnusHue pasznnuHbiX (AKTOpOB Ha CKOPOCTh
¢orocunTesa. 3HaueHne HOTOCUHTESA.

XemocuHTe3. Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpUPHIMpYIOUIME  OakTepuu,
xKene300aKkTepun, cepobakTepuu, BOJIOPOAHbIE OaKTepuu. 3HaUeHNE XeMOCHUHTE3a.

AHaspobHbIe opranu3mbl. Buasl 6poxenus. [IpoaykTel OpokeHHsI U UX HUCIIOJIB30BAHUE YEIIOBEKOM.
AHa3’poOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTH OMOTEXHOJIOTUHU U BO30yAUTENIN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTanbl Heprerndyeckoro oomena. [loxroroBurenbHelid tam. [nmkonns —
0OECKHUCIOPOAHOE PACUICTNIEHUE TIIOKO3bI.

buonoruueckoe OKHCIEHHE, WM KJIETOYHOE JbIXxaHue. Poilb MUTOXOHIpHI B Mpoleccax
Oouonornyeckoro okucienus. lluknmuyeckne peakmuu. OxucnurtensHoe (ocopunupoBanue. Iuepeust
Membpannoco epaouenma npomonos. Cunmes ATD: paboma npomounnot AT@-cunmaszwvl. [IpenmyniecTBa
a’pOoOHOTO MyTH OOMEHA BEIIECTB Iepe aHadpOOHBIM. DPHEKTUBHOCTh IHEPTrETHISCKOTO 0OMEHA.

JdemMoHCcTpaunu

[Toprpersr: k. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Mutuenn,
I'. A. 3aBap3uH.

Tabmuipl u cxembl: «DoToCHHTE3», «DHepreTudyeckuii oomen», «buocunres Oenka», «CTpoeHHe
dbepmenTay, «XeMOCHHTE3Y.

OO6opynoBaHHe: CBETOBOW MHKPOCKOI, OOOpYIOBaHWE Ui TIPUTOTOBJICHUS IIOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPETIapaToB.

JlabopaTopnasi padora «/3yyeHne KaTaTUTUYECKON aKTUBHOCTH ()EPMEHTOB (Ha MPUMEPE aMHIIA3bI
VI KaTaasbl)».

JladbopaTtopnasi paGora «l3ydyenue QepMEeHTaTUBHOTO pacHICTUICHHs] TEPOKCHIA BOJOPOJA B
PaCTUTENBHBIX M KHUBOTHBIX KIIETKaX).

JlabopaTopnasi pabora «CpaBHeHuUE Mpo1ieccoB (POTOCHHTE3A M XEMOCUHTE3a».

JlabopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. Hacnencreennass nHpOpManus U peain3anus eé B KIeTKe

Peaknmu matpuunHoro cumHTresa. [IpHHIIMN KOMIIEMEHTapHOCTH B PEAKIHUSAX MATPHYHOTO CHHTE3A.
Peanuzamust nHacnencrtBenHoi wuHpopmaruu. [eHeTHyecKkuili KOJ, €ro CBOWCTBA. TpaHCKpUIIUA —
matpuunblii  cuHTe3 PHK. [IpuHIMOBI TpaHCKpPUNLMU: KOMILJIEMEHTApHOCTh, AHTUNAPAIIECIBHOCTD,
acuMMeTpudHoCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou kremxe. Hexooupyrowue PHK.

Tpancnsus u e€ stansl. Yuactue TpancnopTHeix PHK B GmocunTese Oenka. YcnoBus OunocuHresa
oenka. KogupoBanne aMmuHOKUCIIOT. Postb ppubocoM B OnocuHTE3€e OenKa.

Cospemennvie npeocmagnenus o cmpoenuu 2enos. OpraHu3anus reHoMa y NpoKapuoT U 3yKapHoT.
Perynsuus akTUBHOCTH T'eHOB y npokapuoT. ['unote3a onepona (®. XKakob, K. Mano). Moxrexynsapuvie
Mexanuzmbl IKCHpeccuu 2eHog y aykapuom. Ponv xpomamuma 6 pezynayuu pabomwl 2eHos. Perynsuus
0OMEHHBIX IIPOLECCOB B KileTke. KieTouHslil roMeocTas.

Bupycel — HekieTouHble (OpMBI )KU3HU M OONUraTtHele mapasuTbl. CTpOEHHE MPOCTHIX U CIOKHBIX
BHUPYCOB, pETPOBUPYCOB, OakTepuodaroB. Kuswennviti yuxn JIHK-codepacawux eupycos, PHK-
cooeparcawux supycos, bakmepuogazos. Obpamuas mpancKpunyus, pesepmasd, UHmezpasd.

BupycHbie 3aboneBaHusi denoBeka, XUBOTHBIX, pactenmit. CIIMJ], COVID-19, comumansHble ©
MEUIIUHCKHE TPOOIEMBI.

Buoungopmamuka: unmecpayus u anaruz Oonvuux maccusos («bigdatay) cmpyxkmypHvix
ouonocuueckux danuvix. Hanomexnonoeuu 6 duonocuu u meouyune. I[lpoepammupyemvle hynkyuu 6eaKos.
Cnocobwi 0ocmaeku 1ekapcms.

JleMoHCTpanun

[Toprpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmuip! u cxemsl: «buocunTes 6enkay, «I enernyeckuii Koy, «Bupyce», «baktepuodarm.

IpakTnyeckas padora «Co3nanre MOICIH BUPYCay.



Tema 8. ZKu3HeHHBIH LUK KIETKH

Knerounsnii mukn, ero mepuonasl U perymsuus. MaTepdaza m muto3. OCoOEHHOCTH MPOIECCOB,
npoTrekamux B uHTepdase. [loaroroBka kieTku K neneHuro. [IpecuHTeTHuecKuil (MOCTMUTOTUYECKUT),
CUHTETHUYECKUN U MOCTCUHTETUYECKUH (IIPEMUTOTUYECKUI) TeproIbl HHTEP(Da3hI.

Marpuunbiii cunte3 JHK — pemmukauus. Ilpunuunel perumkanuu JIHK: xommiemeHTapHOCTb,
IIOJIYKOHCEPBATUBHBIM CUHTE3, aHTUIApaJUIEIbHOCTb. Mexanusm permkanuu JIHK.  Xpomocowmsl.
Crtpoenue xpomocoM. Temomepsl u TeroMepasa. XpOMOCOMHBIN HA0Op KIETKUA — KApUOTHIL. JIUTUIONIHBIN 1
rarionIHbIN Ha0ophl XpoMocoM. ["'oMonoruuHbIe XpoMOCcoMBI. [10J10BbIE XPOMOCOMBI.

Henenne kierkn — muro3. Cragum MHUTO3a M NPOUCXOJALIME B HUX IPOLECCHl. THIIBI MHUTO3A.
Kapuokunes n nurokunes. buosorndyeckoe 3Ha4eHUE MUTO3A.

Perynsiius MUTOTHYECKOTO IIUKIIA KIETKHU. [I[porpammupyemast KiieTouHasi THOeIbh — aromnTo3.

Knerounoe sapo, Xxpomocombl, (yHKIHOHAIbHAA TEeHOMHKA. Mexanuzmul  npoaugepayuu,
ougppepenyuposxu, cmapenus u euberu kiemox. «L{ugpposas xniemrka» — ouounHgpopmamuyeckue mooenu
DYHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpanuu

Tabmuipl 1 cxembl: «KU3HEHHBIH UK KIETKNY, «MuTto3y, «CTpoeHne XpoMocomy, «Perumkanus
JIHK».

OO6opyaoBaHue: CBETOBOM MUKPOCKOII, MUKpOTIIpenapathl: « MUTO3 B KJIETKAaX KOPEIIKa JIYKay.

JladopaTopnasi padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax.

JlabopaTopnass pa6ora «HabOmronenue mMUTO3a B KIIETKaX KOHUMKA KOpEIIKa Jyka (Ha TOTOBBIX
MUKpOIIpenaparax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonoruueckoe paszHooOpasue opraHu3moB. OIHOKJIETOUYHBIE, KOJOHHMAJIbHBIE, MHOI'OKJIETOUHBIE
OpraHU3MBI.

Oco0OeHHOCTH CTPOEHUS M JKU3HEACSITENbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxew,
OJIHOKJIETOYHBIE TPUOBI, OJHOKIIETOYHBIE BOAOPOCIH, IPYyTrHe MPOTUCThL. KoMOHMaNbHBIE OPTaHU3MBI.

B3anmocBs3bp yacTeit MHOTOKJIETOYHOTO OpraHu3Ma. TKaHHW, OpraHbl U CUCTEMBbI OpraHoB. Opranusm
Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBarenbHas, MMOKPOBHAs, MPOBOIAIIAS,
OCHOBHas1, Mexanndeckasi. OCOOEHHOCTH CTpoeHuUs, QYHKIUI 1 PacTOJIOKEHHS TKaHEeH B OpraHax pacTeHUH.

TkaHu JKUBOTHBIX M 4Ye€JIOBEKa. THUMBI JKUBOTHBIX TKaHEW: OSIUTETUANbHAs, COCIUHUTEIbHAS,
MbIlIeuHas, HepBHasA. OCOOEHHOCTH CTPOCHUS, GYHKIMNA U PACTIONOKEHHs TKaHEH B opraHaxX >KUBOTHBIX U
YEJIOBEeKa.

Oprassl. BereratuBHble U reHepaTUBHbBIE OPTaHbl pacTeHU. OpraHbl U CUCTEMBbI OPraHOB KUBOTHBIX
1 yenoBeka. OyHKIIMN OPraHOB M CUCTEM OPTaHOB.

Omopa Ttenma opranu3smoB. Kapkac pacrenuit. CkeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblil U BHyTpeHHU ckeneT. CTpOEHUE U TUIIbI COEIUHEHUS KOCTEH.

JIBukeHne oOpraHu3MoB. J[BMKeHHE OJHOKJIETOYHBIX OPTraHW3MOB: aMEOOHMIHOE, >KTYTHKOBOE,
pecHruyHOe. JIBM)KEHWE MHOTOKJIETOYHBIX PACTEHUW: TPONMMU3MBI W HACTHHU. [[BIKEHHE MHOTOKJIETOYHBIX
JKUBOTHBIX U YEJIOBEKa: MbIlIeuHas cuctema. Peduiexc. CkeneTHble MBIIIIIB U UX padoTa.

[Turanue opranusmos. llornoiienne Boabl, YIIIEKUCIOrO Tra3a U MUHEPAIbHBIX BEIIECTB PACTEHUSMH.
[Iuranue >XUBOTHBIX. BHYTpUIONOCTHOE M BHYTPUKIETOUYHOE NuUIIeBapeHue. [IuTaHue mNO3BOHOUHBIX
JKUBOTHBIX. OTIEIBI MUIIEBAPUTEIHHOTO TpakTa. [lummeBaputenbabie xene3nl. [IumeBapurenbHas cucremMa
YEJI0BEKa.

Jpixanue opraHu3MoB. [[pixanume pactenmii. Jlpixanue kuBOTHBIX. Juddys3us razoB uepes
MOBEPXHOCTh KiIeTkH. KoxkHoe apixaHue. J[pIxaTenbHas MOBEpXHOCTh. JKabepHoe M JErOYHOE IBIXaHHE.
JlpixaHue TO3BOHOYHBIX JKWBOTHBIX W 4YEJIOBEKA. OBOJIONMOHHOE YCIOXHEHHUE CTPOSHHUS JETKUX



MTO3BOHOYHBIX >KMBOTHBIX. J[pIXaTelbHas cucTeMa 4YeaoBeKa. MexaHW3M BEHTWISLUUU JIETKUX y NOTHI] U
MIIeKOTIUTaOMuUX. Perymnsmus npixanus. JlprxarenbHble 00bEMBI.

Tpa"cnopr BemleCTB y OpPraHu3MOB. TpaHCIOPTHBIE CUCTEMBI PAcTeHUM. TpaHCIOPT BEUIECTB Y
*KUBOTHbIX. KpoBeHOcHass cucrema u e€ opranbl. KpoBeHOCHass cucTEMa INO3BOHOYHBIX >KMBOTHBIX H
yenoBeka. Cep/ie, KpOBEHOCHBIE cOCY bl U KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOLUOHHBIE YCIOKHEHUS
CTPOEHUSI KPOBEHOCHOW CHCTEMBI TO3BOHOUHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsusi.

Boinenenue y opranusmoB. Beinenenue y pacreHuid. Beinenenue y kuBOTHbIX. COKpaTUTENbHbBIE
Bakyonid. Opransl Bbienenus. OuibTpanus, cekpenuss 1 o0paTHOE BCACHIBAHUE KaK MEXaHU3MbI PabOThI
opraHoB BblaesieHUs. CBsA3b IOJIOCTU Tejlda C KPOBEHOCHOW M BBIACIUTENBHON cUcTeMaMu. Bwiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. Ilouku. Ctpoenue u ¢yHkimonupoanue Hedpona. OOpa3oBaHue
MOUH Yy YEJIOBEKA.

3amuTa y OpraHu3MoB. 3allluTa y OJHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepuil W IMCTHI
MPOCTEHIINX. 3allliTa y MHOTOKJIETOYHbIX pacTteHuil. Kyrtukyna. CpeacrBa macCMBHOM M XMMHUYECKOM
3a1uThl. QUTOHLUIBL.

3amuTa y MHOTOKJIETOYHBIX HUBOTHBIX. IIOKpOBBI M HX NpoM3BOAHBIE. 3alluTa OpraHu3Ma OT
Oone3nei. MiMmyHHas cuctema uenoBeka. KileTOUHBII M TymMOpalbHbI HUMMYHHUTET. BpoxnéHHbll u
nproOpeTEéHHbIN criennpuyeckuii UMMyHUTET. Teopust KIoHaNbHO-celeKTUBHOTO uMMyHHuTeTa (I1. Dpiux,
®. M. bepuer, C. Tonerasa). BocnanuTenbHble OTBEThl OpraHU3MOB. Poiib BpOXAEHHOIO UMMYHUTETA B
Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazapaxxuMocTs M peryisiuus y OpraHu3MoB. Pa3ipakuMoOCThb y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. PaznpaxuMocTs U peryJisiius y pacteHuil. PocToBble BeniecTBa U X 3HaYCHUE.

HepBrast cucrema u pediekTopHas peryisnus y >KMBOTHBIX. HepBHas cucrema m €€ OTIEINbI.
OBOJIIOLMOHHOE YCIIO)KHEHHE CTPOCHMSI HEPBHOM CHUCTEMBI Yy >KMBOTHBIX. OTHENbl TOJOBHOIO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Pedriekc u pednexropras ayra. besycnoBHbie U YCIOBHbBIE pehICKCHI.

['ymopasibHast perysisiiusi U SHIOKPUHHAs CUCTEMA JKUBOTHBIX M 4YelloBeKa. JKene3bl 3HAOKPUHHOU
CUCTEMBl M MX TOpPMOHBI. /[IeficTBHE TOpMOHOB. B3auMOCBS3p HEpPBHOW U DHIOKPHUHHOM CHCTEM.
['unotanamo-runodu3zapHas cucrema.

JleMoHCTpanuu

IHoptper: U. I1. I1aBnosB.

Tabmuubl u cxeMbl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTrOKIETOUHbIe BOOpoCany, «bakrepuny,
«IIpocreiimme», «OpraHbl LBETKOBBIX pacTeHui», «CHCTeMbl OpPraHoB MO3BOHOYHBIX JKHBOTHBIXY,
«BHyTpeHHee cTpoeHue HaceKoMbIx», «Tkanu pacreHuit», «KopHeBble cuctembl», «CTpoeHHE cTeOs»,
«CTpoeHne JMCTOBOM IUTACTUHKW», «TKaHM KHUBOTHBIX», «Ckener uenoBekay, «lIumesapurenbHas
cucrema», «KpoBeHocHas cucreMar, «/lpixaTtenbHas cucrema», «HepsHas cucremar, «Koxa», «Mplmeunas
cucrteMay, «BbienurensHas cuctemMay, « QHIAOKpHUHHAs cuctema», «CTpoeHue MbIIbD, «IMMyHUTETY,
«KumeunononoctHeie», «CxeMa NUTaHus pacTeHHi», « KpoBEeHOCHBIE CHCTEMBI TTO3BOHOYHBIX KMUBOTHBIXY,
«Ctpoenune runape», «CTpoeHue IulaHapun», «BHyTpeHHee cTpoeHue noxaeBoro uepss», «HepBHas
cucreMa poio», «HepBHas cucrema narymkuy, «HepBHas cucrema npecMblkaromuxcsy», «HepBHas cucrema
ntui, «HepBHas cucrema miekonuraomux», «HepBHas cucrema yenoekay, «Peduexcy.

O6opynoBaHHe:  CBETOBOM  MHMKPOCKOI,  MHKpPOIpENnapaTrbl  OJHOKJIETOYHBIX  OpPraHU3MOB,
MUKpOIIpenapaThl TKaHEH, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUN HACEKOMBIX, UTTIOKOKUX, JKUBBIE SK3EMIUIAPHI
KOMHATHBIX PacTeHUH, repOapuu pacTeHUH pa3HBIX OT/AEJIOB, BIAXKHBIE NpenapaThl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJIEeT 4YelloBeKa, OOOopyJoBaHUE s
JEMOHCTpAllMM MOYBEHHOTO W BO3JAYIIHOTO MHUTAaHUSA PACTEHUM, paclleIuieHHs Kpaxmaia U OelKOB MO0
neiictBueM (pepMeHTOB, 000pYyIOBaHUE JUIS JEMOHCTPAIMU OIBITOB MO0 W3MEPEHUIO KU3HEHHOW EMKOCTH
JETKUX, MEXaHNU3Ma JbIXaTEJIbHbIX ABM)KEHUN, MOJIEIH FOJIOBHOIO MO3Ta Pa3INYHbIX KUBOTHBIX.

JladopaTopnasi padora «/3yueHne TkaHel pacTeHUI.

JlaGopaTtopHas padora «/3yueHne TkaHei )KUBOTHBIX).



JlaGopaTropHas padora «/3yueHne opraHoB LIBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHoOeHNe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrooe (BKJIIoYasi BEreTaTUBHOE) U MojioBoe. Buibl 6ecnosoro
Pa3sMHOXKEHUs: IOYKOBAHUE, CIIOPYJIALMS, (hparMeHTalus, KIOHUPOBAaHUE.

[TonoBoe pasmuokenue. I[losmoBble KieTku, win ramersl. Meio3. Craguum wmeiosa. [loBeaenue
XpoMocoMm B Meno3e. Kpoccunrosep. buonorndecknii cMbIca MeH03a M IIOJI0BOro mpouecca. Menos u ero
MECTO B KM3HEHHOM LIMKJIE OPIaHU3MOB.

[TpenzaponpiieBoe pasBuTHe. ['ameroreHes y >KuUBOTHBIX. [losoBble »kene3bl. OOpa3oBaHue Hu
pa3BHTHE NIOJOBBIX KJIETOK. Criepmarorenes u ooreHe3. CTpOEHUE MONOBBIX KIETOK.

OmtooTBOpeHne M 3MOpPUOHATIBHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OIUIOJOTBOPEHHUS: HApPY>KHOE,
BHyTpeHHee. [lapreHorenes.

WunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHUOJIOTMST — Hayka O pa3BUTHU
opranu3MoB. Mopgozcenes — 00Ha u3 enasuvlx npoodnem smopuonocuu. Konyenyus mopghocernos u mooenu
mopgozeneza. Ctaguu SMOpUOTeHE3a )KUBOTHBIX (Ha mpuMmepe nsarymku). Jpobnenue. Tumbl apoGieHus.
Jlemepmunuposannoe u HedepmuHuposannoe opoobaenue. bnacmyna, munvt 6Onacmyn. OcoOEHHOCTH
NpoOJeHNs MIIEKONUTAIOMIMX. 3apOJbIIIeBble JHUCTKU (racTpyssuus). 3akjajka OpPraHoB W TKaHEH W3
3apOJBIIIEBBIX JIMCTKOB. B3aummHOe BiMsHME wYacTell pa3BHUBAIOLIErocs 3apojbllia (3MOpHOHAIbHAS
MHAYKIMS). 3aKiaaKa IJlaHa CTPOEHUS )KUBOTHOTO KaK pe3ysbTaT UePapXUUECKUX B3aUMOJCHCTBUIl F€HOB.
BrnusHre Ha SMOpHOHANBHOE Pa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYIKAIOMIEH CPEIbI.

Poct u pa3Butue xuBoTHbIX. [TocTamOpronaneHblil nepuos. [Ipsmoe u HenpsMoe pa3BuTHe. PazButue
¢ mMeraMop(o30M y OeClIO3BOHOYHBIX M ITO3BOHOYHBIX JKUBOTHBIX. bHonornyeckoe 3HaueHue MpsiMOro U
HENPSIMOT0 Pa3BUTHS, UX PACIIPOCTPAHEHUE B ITpUpoae. THUmbl pocTta )KUBOTHBIX. DAaKTOPHI PETYJISLUU POCTa
XKUBOTHBIX U dYenoBeka. CTaauu MOCT3MOPHOHAIBHOIO Pa3BUTHUSA Yy JKMBOTHBIX W yesoBeka. llepuojibl
OHTOreHe3a yenoBeka. CTapeHue U CMEPTh Kak OMOJIOTMYECKUE MPOLIECCHI.

PazmHoxeHue u pa3Butue pacrenuil. ['amerodur u cnopoput. Meito3 B KU3HEHHOM LIUKJIE pACTEHUI.
OO0pazoBaHue crnop B mporecce Meio3a. 'amerorene3 y pacteHuil. OmIOJOTBOpEHHE M pa3BUTHE
pPacTUTENbHBIX OpraHU3MOB. J[BOIHOE OIJIOIOTBOPEHHE y IIBETKOBBIX pacTeHuil. OOpa3oBaHHe U pa3BUTHE
CEMEHH.

MexaHn3MBI PEryJIsALUU OHTOTE€HE3a y PACTEHUM U )KMBOTHBIX.

JleMoHCTpanun

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

Tabmunplr u  cxembl: «BereraruBHoe pasmHokeHue», «Tumbl Oecrnonoro pa3MHOKEHUS»,
«Pa3MHOXeHnE XiIaMUIOMOHAIbD», «Pa3mHOXeHHe »dBrieHb», «PasmMHOXeHue ruapb», «Melos3y,
«Xpomocomsl», «l'amerorenes», «CrTpoeHue SMLIEKIETKM W CHepMaTo3ouja», «OCHOBHBIE CTaJuu
oHTOreHe3a», «lIpsMoe u Hempsimoe pas3ButHe», «Pa3BuTHe MailcKoro xyka», «Pa3Buthe capaHumy,
«Pa3Butne narymku», «/[BoilHoe OIUIOAOTBOpEHHE Yy IIBETKOBBIX pacTeHMil», «CTpoeHHe ceMsH
OJIHOZIONIBHBIX M JIBYZOJBHBIX pPAcTeHMD», «KM3HEHHBIM LUK MOPCKOW KamycTb», <«OKH3HEHHBINH LHKII
Mxa», « KN3HEHHBII UK TAaOPOTHUKAY, «JKN3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpPOMNpEenaparbl SHULEKIETOK W CIIepMaTO30M0B, MOJIENb
«IMK1 pa3BUTHUS JISTYIIKI.

JlabopaTopnasi paGora «/3y4ueHne cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax».

IIpakTyeckas padora «BpIsBIEHNE IPU3HAKOB CXO/CTBA 3apOJIbIILIEH TTO3BOHOYHBIX JKUBOTHBIX).

JladopaTopnasi padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIITUX PACTEHUI.

Tema 11. I'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

Wcropus craHOBIEHHS U pa3BUTHsS T'eHETHKH Kak Hayku. PaGortel I'. Mennens, I'. ne ®pwuza, T.
Moprana. Ponb oTeuecTBeHHbIX YUEHBIX B pa3BuTuu renetuku. Pabotst H. K. Konbnosa, H. Y. BaBuroga,
A. H. benosepckoro, I'. 1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.



OCHOBHBIE TEHETHMYECKUE NOHATUS W CHMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUIEJIbHBIE TEHBI,
albTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIM U PELECCUBHBIA MPHU3HAK, TOMO3UTOTA, TE€TEPO3UT0Ta, YUCTas
JTUHWYS, THOPUBL, TeHOTHIT, (heHOTHIT. OCHOBHBIE METObI TCHETUKH: THOPUIOTOTUIECKH, TIUTOIOTUIECKUH,
MOJIEKYJIIPHO-TE€HETUYECKU.

JdemMoHCcTpaunu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsos, H. 1. Basunios, A. H. benozepckuii,
I'. . Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeen-PecoBckmii.

Tabmue! u cxeMbl: « MeTo bl TeHETUKI, «CXEeMbI CKPEUTUBAHUS.

JladopaTopnasi padora «/[po3oduia kak 00bEKT TeHEeTUUECKUX UCCICIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuBanue. [lepBblii 3akoH MeHaens — 3aKoH eTnHo00pa3usi THOPUIOB IEPBOTO
nokonenus. [IpaBuno nomuHupoBaHus. BTopoil 3akoH MeHzens — 3aKOH pacIICIUICHUs] MPU3HAKOB.
[{uTonmornyecknue OCHOBHI MOHOTMOPHUIHOTO CKpeIMBaHus. [ nioTe3a YuCTOThI raMeT.

AHanu3upyroiiee  ckpeuuBanue. [IpomexxyTouHbl — XapakTep HacjenoBaHus. PacuieruieHue
MIPU3HAKOB TIPU HETIOJTHOM JIOMHUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. TpeTuid 3akoH MeHJenss — 3aKOH HE3aBHCHMOIO HacjelIOBaHUS
npu3HaKoB. LluTonornueckre 0CHOBBI TUTHOPUIHOTO CKPEIIMBaHUS.

CueruienHoe HacienoBanue npuzHakoB. Pabotrel T. Moprana. CurerieHHOE HacjaeIOBaHHE TE€HOB,
HapylUIEHUE CLETUICHUS MEKly TeHaMHU. XPOMOCOMHAsi TEOPHUS HACIEICTBEHHOCTH.

I'enetnka nosa. XpoOMOCOMHBIA MEXaHWU3M ONpPEAENCHUs 10Jila. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI.
['oMorameTHblii U reTeporaMeTHbIM Moj. ['eHeTMyeckas CTPYKTypa MOJIOBBIX XpomocoM. HacnenoBanue
MPU3HAKOB, CLEIIJIEHHBIX C TIOJIOM.

I'enoTun kak uenoctHasd cucrteMa. [lneioTponus — MHOKECTBEHHOE AEHCTBHE reHa. MHOKECTBEHHbIN
amienusM. BzanmonelictBue HeamienbHbIX TeHOB. KommiiementapuocTs. Onucras. [lonumepust.

['eHeTHYecKuil KOHTPOJIb PA3BUTHUS PACTEHHI, )KUBOTHBIX M YENIOBEKa, a TaKke (PU3MOIOTHMUECKUX
MPOIIECCOB, MOBEJACHHS U KOTHUTUBHBIX (pyHKIMHA. ['eHeTHUeCKne MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MBbI
B3aUMOJICCTBUSL «XO3MH — IMApa3uT» U «XO3MH — MUKpOOHMOM». ['eHeTHueckue acreKThl KOHTPOJs U
W3MEHEHUS HACJIEICTBEHHOW HH(POPMAIIMH B TTOKOJICHUAX KJIETOK U OPTaHU3MOB.

JleMoHCTpanuu

IToprpetsr: I'. Menaens, T. Mopras.

Tabmuuplt u cxembl: «llepBblii W BTOpoW 3akoHbl Menaens», «Tpetuit 3akoH MeHaensy,
«Ananusupymoliee ckpenmBanne», «HemonHnoe nomuanpoBanue», « ClieryieHHOE HaclieIOBaHWE TTPU3HAKOB
y nposoduneny, «['eneruka nmona», «Kapuorumn uenosekay, «Kapuotun npozoduinsny, «Kapuotun nTuisn,
«MHOXECTBEHHBIN ajuIeNn3M», «B3anmMoneicTBue reHoB».

OOGopyaoBaHue: MOJENb ISl IEMOHCTPALIMKA 3aKOHOB €IMHOO0pa3usi THOPHIOB TIEPBOTO TTOKOJICHUS U
pacIeIUIeHUs TPU3HAKOB, MOJEINb JUISl IEMOHCTPAlMM 3aKOHAa HE3aBUCHMOIO HACJIECIOBAHUS NPU3HAKOB,
MOJENIb I JAEMOHCTpPAallUM  CLEIUIEHHOTO  HAcCJEJAOBaHWS  NPU3HAKOB, CBETOBOM  MMKPOCKOT,
MUKpornpenapar: «Jpo3odumnay.

IIpakTuyeckasi padora «3yueHnne pe3yIbTaTOB MOHOTHOPHTHOTO CKPEIIMBAHUS Y APO30(DUITBI.

IIpakTuyeckasi padora «/3yueHnue pe3ynbTaToOB TUTHOPUTHOTO CKPEITUBAHUS Y APO30(DHIIBI.

Tema 13. 3aKoHOMepHOCTH U3MEHYHBOCTH

B3aumoneiictBue reHoTuna u cpeapl npu (GopmupoBaHUM (GeHoTUMNa. M3MEHYMBOCTH MPHU3HAKOB.
KauecTBeHHBIE M KOJTMYECTBEHHBIE MPU3HAKA. BUbl H3MEHUMBOCTH: HEHACIEACTBEHHAS U HACJICICTBEHHAS.

MoaudukanmonHas W3MEHYMBOCTh. Pomb  cpembl B (GopMUpOBaHUH  MOIUGUKAITMOHHON
u3MeHunBocTU. HopMma peakuuu nmpu3Haka. BapuannoHHBIN psin 1 BapuannoHHast kpubas (B. Moranucen).
CaoticTBa MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

I'enoTunuueckas n3MeH4YNBOCTh. CBOMCTBA T€HOTUITUYECKON M3MEHYMBOCTH. BUIbI T€HOTUITHYECKON
M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.



KoMmOvHaTtuBHasT W3MEHYMBOCTh. MeHW03 ¥ TMOJOBOM TpOIeCC — OCHOBAa KOMOWHATHBHOM
W3MEHYUBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3aHUU T€HETHYECKOTO pasHOOOpa3us B mpenenax
OJHOTO BHUJA.

MyTainmonHasi ©3MEHUYMBOCTb. BuJbl MyTanuii: T€HHbIE, XPOMOCOMHbIE, TeHOMHbIE. CIIOHTaHHBIE U
WHIYLUPOBAHHBIE MyTalMH. SnepHble M LUTOIUIa3MaThyeckue MyTanuu. CoMaTHYeCKMe M I10JIOBBIC
myTauu. [IpuurHbl BO3HUKHOBEHUSI MyTalluii. MyTareHsl U UX BJIMSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOI'O IIpolecca. 3aKOH T'OMOJIOTMYECKHUX pSAJOB B HacieAcTBeHHOW wu3MmeHuuBoctu (H.U.
BasusnoB). BuesiiepHast ©3MEHUMBOCTh M HACJIEICTBEHHOCTb.

Onucenemuxa u INULEHOMUKA, POJib INULEHEMUYEeCKUX (akmopos 8 HAcie008aHUuU U USMEHYUBOCHU
Genomunuyeckux NPU3HAKoO8 y OpeaHu3Mos.

JleMoHCTpanuu

[Toptpertsi: I'. ne @pus, B. Noranncen, H. 1. BaBuios.

Tabmune! u cxembl: «Buabl ©3MEHUYUBOCTHY, «MoaudukamoHHas H3MEHUYUBOCThY, «KoMOnHaTHBHAS
U3MEHUYHMBOCTHY, «Meio3y, «OmiogorBopenue», «l'eHermdyeckue 3a0osieBaHusl 4eloBeKa», «Bujbl
MyTaLumn».

OO6opynoBaHue: KUBbIE U TepOapHble SK3eMIUISIPbl KOMHATHBIX pPacTeHHUM, pUCYHKH ((ororpadumn)
JKUBOTHBIX C Pa3JUYHbIMU BUAMH U3MEHYMBOCTH.

JladopaTopnasi paGora «VccrmenoBanue 3aKOHOMEPHOCTEH MOJU(PUKAIMOHHON H3MEHYMBOCTH.
ITocTpoenne BapualMOHHOTO psifia U BAPUALIMOHHON KPUBOM».

IIpakTuyeckas padora «Myrtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YeJi0BeKa

Kapuotun demoBeka. MexayHapo/Hass NporpaMmMa HMCCIEAOBaHHMS TIE€HOMa 4YelaoBeKa. MeTonbl
W3YYCHHUS TCHETUKH YEJIOBEKA: TEeHEATOTHMYSCKHM, OJW3HEIOBBIA, MMTOTCHETUYCCKHUM, MOIMYISIIIHOHHO-
CTaTUCTUYECKUM, MOJEKYISIpHO-TeHeTHYeCKuid. COBPEMEHHOE OIPEAEICHHE TE€HOTHUIA: IOJIHOTEHOMHOE
CEKBEHUPOBAHUE, TE€HOTUIIMpOBaHUE, B TOM uucie ¢ nomompbto [II[P-ananuza. HacneactBeHHbie
3a00yieBaHUs YelOBeKa. [ €HHbIE M XPOMOCOMHBIE OOJE€3HU 4YelloBeKka. boje3Hu ¢ HacieICTBEHHOM
MIPEAPACIIONOKEHHOCTHI0. 3HAUYEHNE MEIUIIMHCKON T'€HEeTUKH B TIPEIOTBPAICHUHU U JICUCHUH TeHETUUECKUX
3a00sieBaHUN yelnoBeKa. Meauko-TeHeTH4Yeckoe KoHcynbTupoBaHue. CTBoJioBble KieTKH. [loHsTHE
«TEHETHYECKOTO Tpy3a». ODTHYECKHE AaCHeKThl HUCCIEOBaHMI B O0JACTH pEJaKTUPOBAaHUS TE€HOMAa U
CTBOJIOBBIX KJIETOK.

['enetndeckue GpakToOpsl MOBBIIEHHON YyBCTBUTEIBHOCTH YEJIOBEKA K (PU3NYECKOMY U XUMHUYECKOMY
3arpsI3HEHUIO OKPYIKAOUIEH cpebl. ['eHeTndeckas mpeapacioiOKEHHOCTh YeJIOBEKA K TATOJIOTHSIM.

JleMoHCTpanun

Tabmuet uw  cxembl: «Kapuotunm dyenmoBeka», «MeToAbl H3yUYeHUsT TEHETUKH 4YEIIOBEKay,
«"eHeTnueckue 3a00JIEBAHMS YETTOBEKAY.

IIpakTuyeckasi pa6ora «CocTaBieHHUE U aHATU3 POJIOCTIOBHOM.

Tema 15. Centekuusi OpraHu3MoB

JomecTukanust U celeKuus. 3apokJIeHue celnekuuu u aomectuxkauuu. Yuyenue H. U. BaBuiona o
[leHTpax TPOWCXOXKIEHUS M MHOTO00pa3usi KyJbTypHBIX pacTeHHil. Poib celekiuu B CO3JaHUU COPTOB
pacteHuid U nopoj KUBOTHBIX. CopT, MOpoJa, MITaMM. 3aKOH TOMOJIOTHYECKUX PSAOB B HACJIEICTBEHHOU
u3menunBoctu H. 1. BaBuiioBa, ero 3HaueHue AJsl CENEKIIMOHHOM PaboThI.

MeTtonbl ceneKIMOHHON paboThl. MICKyCCTBEHHBIH OTOOp: MAacCOBBI M WHIAMBUAYATbHBIA. DTarbl
KOMOWHAIMOHHOM cenekiuu. VcrpItanue mpou3BOAUTENEH 110 TOTOMCTBY. OTOOP 1O T€HOTHITY C TIOMOIITBIO
OIIEHKH (PEHOTHUIIa TOTOMCTBA M OTOOP IO TEHOTHUITY C oMoIbio ananu3a JJHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ| CEJeKIIMOHHOW paboThl. PagualMoHHBIA M XUMUYECKHA
MyTareHe3 KaK HMCTOYHHK MYTaluid y KyJIbTypHBIX (opM opraHu3MoB. lcmonp3oBaHHE T€HOMHOIO
penakTupoBaHus U MeToA0B pekoMOnHaHTHBIX JJHK a1 monmyuenus ncxomHoro Marepuana Jijisi CENeKITUU.



[Toryuenue nonumnionoB. BHyTpuBuaoBas rubpuanzanus. bIu3kopoJCTBEHHOE CKpEIIUBaHKUE, WU
uHOpUIMHT. HepoacTBeHHOE CKpelIuBaHue, UiN ayTOpuAnHT. ['eTepo3nc u ero npuuuHbl. Mcnonb30Banue
rerepo3uca B ceneknuu. Otnanénnas rubpuamsanus. [Ipeomonenue Oecruionansi MEKBHUIOBBIX THOPHIIOB.
JlocTrKeHMs CeJIeKIUMU PACTEHUI U JKUBOTHBIX. «3e1€Has pegonioyusiy.

CoxpaHeHHe U W3yYEHHUE N€HETUYECKUX PECYpPCOB KYJBTYPHBIX PACTEHUH U MX TUKUX POAUYEH s
CO3MaHMUS HOBBIX COPTOB W THOPHIIOB CEIbCKOXO3SIICTBEHHBIX KYJIbTYp. H3yueHue, coxpanenue u
VHpaenenue 2eHeMmu4ecKUMU pecypcamu CerbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX JHCUBOMHLIX 6 UYEAX
VIYYULEHUS. CYYeCmB8YIOWUX U CO30aHU HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCIe C NpUMeHeHueM
COBPEMEHHBIX MEMO008 HAYUHbIX UCCIe008AHULL, NEPedo8blX UOell U NEPCREeKMUBHBIX MEXHOLO2UIL.

JleMoHCTpanuu

[Toptpersr: H. U. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenko, b. JI. Actaypos,
H. bopnoyr, JI. K. bensies.

Tabmunpl u cxembl: «LleHTphl MPOUCXOXKIECHUS U MHOTOOOpa3usi KyJbTYPHBIX PAacTEHUi», «3aKoH
FOMOJIOTUYECKUX PSAJOB B HACIEJICTBEHHOW H3MEHUYMBOCTHY, «Meroabl cenexkuun», «OtaanéHHas
rudpuam3anusy, «MyrareHesy.

JlabopaTopHasi padora «/3yueHne copToB KyJbTYPHBIX PACTEHUM U IOPOJ JOMAIIHUX )KUBOTHBIX).

JlabopaTopHasi padora «/3ydyeHre METOJOB CEJIEKIIUN PACTEHUID.

IIpakTyeckas padora «lIpuBuBKa pacTeHui».

Ikekypeusi «OCHOBHbIE METOJIbI U JOCTHUKEHMSI CEJIEKLIMM pPAacTEeHUH M IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIMIO, TNIEMEHHYIO (epMy, COPTOMCIBITATEIbHBIN yUaCTOK, B TEINIMYHOE XO3SIICTBO, B
71a00paTOpPUI0 arPOYHUBEPCUTETA UITU HAYYHOT'O LIEHTPA)».

Tema 16. BUOTEeXHOJIOTHA U CHHTETHYeCKAasi OHOJIOTUS

OOBEKTHI, UCTIONIB3YEMBIE B OMOTEXHOJIOTHUH, — KJIETOYHBIE U TKAHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MBI,
UX XapakTepucTuka. TpaaunMoHHAas OHOTEXHOJOTHs: XJIeOONeUYeHHe, TMOTyYeHHEe KHCIOMOJIOYHBIX
NPOAYKTOB, BHHOAenue. MukpoOuonorndeckuit cuHTe3. OOBEKTh MHUKPOOHOJIOTHYECKHX TEXHOJIOTHIA.
[TpousBoacTBO Oenka, aMUHOKUCIIOT M BATAMUHOB.

Co3manre TEXHOJOTUA M HMHCTPYMEHTOB II€JICHANPABICHHOTO W3MEHEHUsS M KOHCTPYHUPOBAHUS
T€HOMOB C LEJBIO MTOTYUYECHHUSI OPTaHU3MOB U MX KOMIIOHEHTOB, COAEPIKAIINX HE BCTPEUAOIIUECS B PUPOJIE
OMOCHHTETHYECKHE MYTH.

Knerounas unxeHepus. MeToabl KyIbTyphl KIETOK U TKaHEW pacTeHHUH M KUBOTHBIX. KproOaHku.
ComMaruueckasi THOpUIIM3AIUS U COMATHYECKUN sMOpuoreHes. lcmonb3oBaHue ramjiouioB B CEIEKIIMU
pacrenuid. [lonyuenue mMoHoOKNIOHANbHBLIX awmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTOHATIbHBIX
anmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJOTBOpeHHE. PEeKOHCTpyKIUS SHIEKIETOK M KIOHUPOBAHHE
JKUBOTHBIX. METOJ TpaHCIUIAHTAIMU SOEp KIETOK. TexHonozuu 0300poGnenus, KylbmMusupoeaHus u
MUKDOKTIOHANILHO20 PAZMHONCEHUS CEeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoOMOCOMHAsi M TeHHass WHKeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha MW KOHCTPYHMPOBAHHE
pexombunanTHeIX JIHK. Coz0anue mparnceenuvix opeanusmos. JJoCTHKEHUS U MEPCTIEKTUBBI XPOMOCOMHOM
Y TEHHOUM MH)KEHEpUU. DKOJIOTHUECKHUE U ITHYECKUE TTPOOIIEMbl TeHHOW WHKEHEPHUH.

Menunuackue  O6uorexHosmoruu. [loctreHomHass 1udpoBas Menunuua. [IIP-amarsoctuka.
MeTaboOMHBIM aHanM3, FeHOLEHTPUYECKUH aHalu3 MpOTEeOMa 4YeNoBeKa JJsi OLEHKH COCTOSHUSI €ro
310poBbs. Mcmonb3oBaHHE CTBOJIOBBIX KIeTOK. TapretHas tepamus paka. 3D-OmoumkeHepus uist
pa3paboTku (PyHIAMEHTATBHBIX OCHOB MEIUIMHCKUX TEXHOJOTUH, CO3JaHMs KOMIUJIEKCHBIX TKaHeH
COYETAaHMEM TEXHOJIOTHH TpEXMEPHOTO OWONpUHTHHTA W cKaddonguHra s permeHus 3aaad
MEePCOHAIM3UPOBAHHON MEIUIIUHBI.

Coznanue BEKTOPHBIX BAaKIMH C LETbI0 00ecTeueH!s] KOMOMHHUPOBAHHOW 3aIllUTHI OT BO3OyAMTENeiH
OPBMU, ycraHoBieHHE MOIEKYJSIPHBIX MexXaHu3MoB (yHKunoHHpoBaHus PHK-conmepkammx BUPYCOB,
BBI3BIBAIOIINX 0CO0O0 OIMAaCHBIE 3a00JICBaHUS YEJIOBEKA U JKUBOTHBIX.

JemMoHCTpauMu



Tabmuubl u cxembl: «/cronb30BaHWE MHUKPOOPTaHM3MOB B MPOMBIIIICHHOM IPOU3BOICTBE,
«Knerounas nnxeHepus», «I'eHHas HUHKCHEPUSD.

JlabopaTopHnasi pa6oTta «/3ydeHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «IloydeHre MOIOYHOKHCIIBIX TPOITYKTOBY.

Okckypeusi «bruoTtexHonorus — BaKHEWImIas MPOW3BOJAUTENIbHAS CHJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxaeHue u pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJI0THH

OpomtonmonHas Teopus Y. lapeuHa. [Ipeanoceliky BO3HUKHOBEHUS JapBUHU3MA. JKH3Hb U Hay4Has
nearenbHocTh Y. [lapBuHa.

JBwxymue cuibl sBosounu BuIoB o Y. JlapBuHy (BbICOKass MHTEHCHBHOCTb Pa3MHOXKEHUS
OpraHU3MOB, HACJIEJICTBEHHAs U3MEHYMBOCTh, O0pb0a 3a CyIECTBOBAaHUE, €CTECTBEHHBIM M MCKYCCTBEHHBIH
oTOoD).

Odopmnenune cunrernueckoir Teopun HBomonuu (CTD). HelTpasbHas Teopusi SBOJIOLMH.
CoBpeMeHHas 3BOJIIOLMOHHAs OMOJIOTUs. 3HAUEHUE SBOJIFOLIMOHHOM TeOpUH B (POPMHUPOBAHUHU €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpa.

JleMoOHCTpanuu

[Toptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 9. XK. Cent-Unep, XK. Krosse, U. lapsuHn, C. C.
Yersepukos, U. U. IlImansraysen, Jx. Xonnein, J. K. benses.

Tabmuupl u cxemsbl: «Cucrema xuBoil npuposl (no K. Jlunuero)y, «JlectHuna *uBbIX CymecTs (1o
Jlamapky)», «MexaHu3Mm (pOpMHUPOBaHUS MPHUCIOCOOJICHUN Yy pacTeHWil W KUBOTHBIX (mo Jlamapky)y,
«Kapra-cxema mapumpyra nytemectsus Y. [lapsuna», «Haxoaxu Y. Hapsuna», «®Dopmbl 00pbObI 3a
cyuiectBoBaHue», «llopoabl romy6Geit», «MHoroobpasue KyJIbTypHbIX (opM KamycTsl», «Ilopojsl
JIOMAIIIHUX JKUBOTHBIX», «CxeMa oOpa3oBaHus HOBbIX BHIOB (1o Y. [lapBuny)», «CxeMa COOTHOIIEHUS
JBUKYIIUX CUJ 3BOJIOINIY, « OCHOBHBIE MOJIOKEHUS CUHTETUUECKOM TEOPUU IBOJTIOLIUNY.

Tema 2. Muxkpo3Bosonus 1 eé pe3yJbTaThl

[Tomynsimus Kak ayeMeHTapHas eauHuLa 3BOJMoLNNA. COBPEMEHHBIE METOJIbI OLIEHKH T'€HETUYECKOIO
pasHOOOpa3ust W CTPYKTYphl NONyiasauuid. M3MmeHeHHe TreHOQOHAA TMOMYJSAIUM Kak 3JIEMEHTapHOe
3BOJIIOIIMOHHOE sBJIEHUE. 3aKOH reHeTrndeckoro pasHosecus k. Xapau, B. BaiinGepra.

DneMeHTapHble (aKkTOphl (ABMXKYIIHUE CUJIBI) dBOIMIONMUA. MyTanmoHHbIA Tporecc. KomOunatuBHas
W3MEHYHBOCTh. Jlpelid reHoB — ciydaliHble HEHANpaBJICHHbIE U3MEHEHHUS YacTOT ajulelied B MOIMYJISIIUSIX.
O¢pdexr ocHoBarens. Ipgexm OGymuvinounoco copaviuika. CHudceHue 2eHemuyecko20 pasHooopazus.
npuyunsl u cieocmsus. Ilposenenue sghghexma Opetigha 2enos 6 6orvbwux U Manvix nonyrayusx. Murpaiuu.
W3onsmus nonynauuii: reorpadudeckas (IpocTpaHCTBEHHAs ), Ouonoruueckas (pernpo yKTUBHAs).

EctectBeHHbIil 0TOOp — HampaBistomuid ¢aktop 3Bomonuu. Dopmbl ecTecTBEHHOro oTdopa:
JBWDKYIIUH, CTaOWIM3MPYIOUIMHA, pa3pbiBatominii (au3pyntuBHBINA). IlonoBoit or6Gop. Bo3HukHOBeHHE U
SBOJIIOLMS COLMAIBHOTO TIOBEIEHUS )KUBOTHBIX.

[TpucriocoONeHHOCT, ~ OpPraHM3MOB  KaK  pe3yibTaT  MHUKpPO3BOJIONUHU.  Bo3HMKHOBEHHE
npucrnocoOneHnii 'y opranusMoB. Apomopdo3sl M uauvoasantanuu. llpumepsl mnpucnocoOneHuit y
OpraHu3MoB: Mopdonorndyeckue, GU3NOIOTHUECKUE, OMOXUMUYECKHe, NoBeeHYeckre. OTHOCUTEIbHOCTD
IpUCIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u ctpykrypa. BugoobpazoBanue kak pe3yiabTaT MUKpPO3BOMOIUH. W3omsmus —
KIroueBo  ¢aktop BupooOpazoBanus. Ilytm u  cmocoObl  BHA0OOpa3oBaHMs:  alIONaTPUUYECKOE
(reorpaduyueckoe), CUMIATPUUECKOE (IKOJIOTHUECKOE), «KMIHOBEHHOE» (ITOJUIUIONIN3AIs, THOPUAN3ALIUS ).
JUIMTEIbHOCTD BOJIIOLMOHHBIX ITPOLIECCOB.

Mexanu3mbl HOPMUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpasHsl.



Ponp aBomonMOHHONW OHONIOTHH B pa3pabOTKe HAay4YHBIX METOJIOB COXpaHEHUs OuopazHooOpaswus.
MUKpPO3IBOJIONMS U KOBOJIOLMS MApa3suTOB U MX X031€B. MexaHu3Mbl (POPMHUPOBAHUS YCTOWUMBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHCcTpaunu

[Toptpetsi: C. C. YerBepukos, 3. Maiip.

Tabmuubl 1 cxembl: «MyTalMOHHAs U3MEHUYMBOCTHY, «llomyssiMoHHas CTPyKTypa Buaa», «Cxema
NpOsIBIICHUST 3akoHa Xapau—BaiinOepra», «/IBHKyIiue CHIIBI IBOIIOMHUNY», «DKOJIOTUYECKAS HW3OJISIIIHS
nomnyJysanuil ceBaHckoit Qopenmn», «l'eorpadudeckas U30aA10Us ITUCTBEHHHUIBI CUOMPCKONW M JTMCTBEHHMLIBI
naypckoi», «llomynsinquOHHBIE BOJHBI UYWCJICHHOCTH XMIIHUKOB M XKepTB», «(Cxema JeicTBus
€CTeCTBEHHOTO 0TOOpa», «Popmbl OOpBOBI 3a cyliecTBOBaHUEY», «HIyCcTpHanbHbii MenaHu3M», «KuBblie
uckonaembliey, «IIOKpOBUTENBCTBEHHAs OKpacka >KMBOTHBIX», «lIpenynpexnaromas okpacka >KMBOTHBIX»,
«®Puznonoruyeckue azanTanuny, «IIpucnocobieHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCTHY, «Kputepuu
BuAa», «Bupabl-nBoitHukn», «CtpykTypa Buga B npupone», «CrnocoObl — BUA000pa30BaHM,
«I"eorpaduueckoe BUmI000pa3oBaHHe TPEX BUIOB JAHIBIIIECH», «DKOJOTHUECKOE BHI000pa30BaHNUE BHJIOB
cuHHY, «[lonuruionasl pacteHuit», «KanycTHo-peaeuHslii THOpUI.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJIEKIIUM HACEKOMBIX, Yydelsla NTHIl U 3Bepell ¢ mpuMepamu
pa3IMYHbIX NPUCIOCOOTIEHUH, yyyena NTULl U 3Bepeil pa3HbIX BUJIOB, repOapuu pacTeHUil OIM3KUX BUIOB,
00pa30BaBIIMXCS PATMYHBIMHA CITIOCOOAMH.

JladopaTopHasi padoTta «BrisiBlIeHHE H3MEHUNBOCTH y 0COOCH OJTHOTO BUIAY.

JlaGopaTopHas padora «IIpucnocoGneHus OpraHu3MoB U X OTHOCUTEIIbHAS 11€71€CO00Pa3HOCThY.

JlaGopatopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OJIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3sosonusi u e€é pe3yJbTaThl

Metonpl u3ydeHus: MakpodBoirouuu. [laneoHTosiornyeckue METOAbl HM3YyUEHUS  3BOJIOLUU.
ITepexonnbie (opMbl U PUIIOTEHETUYECKHUE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue meroapl uzydeHus spomouud. CpaBHeHue ¢Guopbl U ¢GayHbl MaTepUKOB U
ocTpoBoB. bruoreorpapuyeckue odnacti 3eminu. Buibl-3H1EMUKN U PETUKTHI.

OMOpHOJIOTMYECKME U CPaBHUTEIbHO-MOP(POJIOTUYECKUE  METOAbl  HU3YUYEHHS  DBOJIOLUU.
'eneTnueckne MexaHnU3Mbl IBOJIIOLIMK OHTOI'€HE3A U MOSBICHUS 3BOJIOLMOHHBIX HOBLIECTB. ['OMONIOTHUHbIE
U QHWIOTMYHBIE OpraHbl. PynumeHTapHble oOpraHbl M araBU3Mbl. MOJIEKYJISIPHO-TEHETUUYECKUE,
OMOXMMHUYECKHE U MaTeMaTH4YecKHe METOJbl M3y4eHHUs 3BOMIOIMU. ['omonornynsie reHsl. CoBpeMeHHbIE
METO/Ibl TIOCTPOEHUSI (PUIIOTEHETUUYECKUX JEPEBbEB.

XPpOMOCOMHBIE MyTalli{ U SBOJIIOLMSI TEHOMOB.

OOume 3aKkOHOMEpHOCTH (TpaBwia) HBOMIOUMU. [lpunyun cmenvr @ynuxyui. HeoOpaTUMOCTb
9BOJIIOLIMM. AfjanTUBHAs paauanns. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIHH.

JleMoHCTpanuu

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuupl u cxembl: «DUIOreHETHUECKUI P JOMIAIN», «APXEONTEPUKCY, «3BEpo3yObie SAIIEph,
«Crerouedans», «Puanoputs», «CeMeHHbIe TaOPOTHUKNY, «broreorpaguueckue 3006 3eMin», «Jpeid
KOHTHHEHTOB», «PenukThl», «HauanbHble cTaauu 3MOpHOHAIIBHOTO Pa3BUTHS MO3BOHOYHBIX KHUBOTHBIXY,
«"'oMONOTHYHbIE W AaHAJOTHYHbIE OpraHbD, «PyIUMEHTBI», «ATaBU3MB), «XPOMOCOMHBIE HaOOpPHI
4eJI0BEKa U IIUMIIaH3e», «l JTaBHble HalpaBICHUs IBOTIOIHNY», «OO0IIHMe 3aKOHOMEPHOCTH 3BOJTIOLIUN.

Ob6opynoBaHue: KOJJIEKIUHU, TrepOapuu, MYJSDKHM HMCKOMAeMbIX OCTAaTKOB OPraHU3MOB, MYJISKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE KU3HU Ha 3emie

Hayunble rumores3sl MPOUCXOXKICHUS >KU3HU Ha 3emie. AOHoreHes u maHcnepmus. JloHaydHble
NpPECTaBICHUS O 3apOKICHUU XU3HU (KpeauuoHu3M). ['HrmoTe3a MoCTOSSHHOTO CaMO3apOXKICHHS KU3HU U
e¢ omposepxkenue omnbiTamu @O. Penu, JI. Cnamnanmanu, JI. Ilactepa. Ilpoucxoknenue XKu3HU U
acTpoOHOoJIOTHS.



OcCHOBHBIE dTambl HEOpPraHWYECKOW HBomronuu. IlmaHerapHas (Te€ojOrMyecKas) SBOJIOIHSL.
XuMHUecKasi 3BOJIOLUS. AOMOTEHHBI CHHTE3 OpPraHMYEeCKHUX BeIIecTB M3 Heopranumueckux. Ombir C.
Mwnepa u I'. FOpu. Ob6pazoBanue nmonumepo u3 MoHomepoB. KoarepBarnas runore3a A. M. Onapuna,
rumnoTe3a neppudHoro Oynpona JIx. XomzaeitHa, reHeTudeckas rumnotesa I'. Mémnepa. Pu6o3umsr (T. Uek) u
runote3a «mupa PHK» V. I'nn6epra. ®opmMupoBanre MeMOpaH U BOZHUKHOBEHUE TIPOTOKIIECTKH.

HcTopus 3eman u MeTonbl €€ uzyueHus. Vckonaemble OpraHndeckue ocTaTku. I'eoxpoHosiorus u eé
metoabl. OTHOcUTeNnbHAsT M a0CONIOTHAsh TEOXPOHOJOTHs. ['€oXpoHOJOrHMuYecKas IIKajga: SOHBI, 3pBI,
MIEPUO/IbI, STIOXHU.

HavanbHble 3Tanel opraHnyeckor 3Bostonuu. [losBiieHHe 1M 3BOMIONUS MEPBBIX KIETOK. DBOIOLUS
metabonu3ma. BozHukHOBeHHE mepBbIX dKocucTeM. CoBpeMeHHbIE MUKPOOHBIE OMOIIEHKH KakK aHaJor
nepBbIxX Ha 3emyie coobmiecTB. CTpoMaTonuThL. [IpoKapruoThI U SYKapHOTHI.

[Ipoucxoxaenue  sykapuor  (cuMOuoreHe3).  OBOJIOIUMOHHOE  IPOUCXOXKICHHE  BUPYCOB.
[IpoucxoxneHre MHOTOKJIETOYHBIX OPraHu3MOB. BO3HMKHOBEHHME OCHOBHBIX TIPYINI MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHoBHbIE 3Tanbl 3BOJIOLUUU BbICIIMX pacTeHui. OcHOBHblE apomop¢o3bl pacTteHuil. Bbixon
pacteHuil Ha cyury. [losiBieHHe CHOpPOBBIX pacTEHUWW M 3aBOEBaHHE MMM Cylmid. CeMEHHbIE pPACTEHHS.
[IpoucxoxneHre IBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tambl 3BOJIOLMU KUBOTHOTO MHpa. OCHOBHblE apomMopdo03bl KUBOTHBIX. Benpckas
dayna. KemOpuiickuii B3pbIB — MOSBJICHUE COBPEMEHHBIX TUIIOB. [lepBhie XOpa0BbIe KUBOTHBIC. JKU3HB B
BOJIE. DBOJIOLHUSA TMO3BOHOYHBIX. [Ipoucxoxnenune ampubuit u pentwmid. [IpoucxoxneHnue
miekonutaomux W nOrtan.  [Ipunnun  kmodeBoro apomopdosza. OcBoeHue O€CrO3BOHOYHBIMH U
MIO3BOHOYHBIMHU KUBOTHBIMU CYILIH.

PazButue xu3nu Ha 3emiie MO 3paM M MIEpUOIaM: apXel, MPOTEPO30id, MajIe0301, Me30301, KAHO30M.
OO0miass xapakTepucTHKa KJIMMaTa M TeOoJOrH4ecKux mporeccoB. [losiBieHne M paciBeT XapaKTEpHBIX
OpraHu3MoB. YTiieoOpa3oBaHUE: €0 YCIOBUS U BIMSHHUE HA Ta30BbIi COCTaB aTMOC(HEpHI.

MaccoBble BBIMUPAaHHS — JKOJIOIMYECKHE KPHU3UCHI Ipouuioro. ITpuumHeEl M caeacTBUs MacCOBBIX
BbIMUpaHui. COBpEeMEHHBIH HKOJIOIMYECKUH KpuszHuc, ero ocoOeHHocTH. [IpobOnema coxpaHeHus
O6ropa3zHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHuueckoro mupa. I[IpuHIMIBE Kiaccupukauy opraHu3MoB. OCHOBHBIE
CUCTEMATUUYECKUE TPYTIIBI OPTaHU3MOB.

JleMoHCTpanuu

[Toptpersr: @. Penu, JI. Cnannanuanmy, JI. [lacrep, . 1. Meunukos, A. Y. Onapun, [x. Xongein, I'.
Ménnep, C. Munnep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Pemu», «Cxema ombita JI. Ilacrepa mo wu3ydeHHro
caMo3apokJIeHus ku3Hm», «Cxema ombita C. Mmnepa, I'. FOpu», «9Tansl HEOPraHHYECKOW IBOIIIOIIUNY,
«I"eoxpoHonornueckas mkana», «HadanbHble 3Tanbl opraHMyeckoil sBoionun», «Cxema 00pa3oBaHUA
9yKapuoT myTéM cuMmOHoreHesza», «Cucrema XkHuBOM mpupoab», «CrtpoeHue BHpyca», «ApoMopdo3sl
pacrenuit», «PuHHOPUTHY, «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCIN», «MXu»,
«ITanmopotHukn», «l'onocemenHsle pacTeHus», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHA
KUBOTHOTO MHpa», «Apomopdo3sl KHUBOTHbIX», «lIpocredimmue», «Kumeunononoctusiey, «Ilmockue
4epBU», «YneHucroHorue, «PbI0BY, «3eMHOBOJIHBIEY, «IIpecmbikaromuecs», «IItnupm,
«Muekonuraromuey, «Pa3Burhe XU3HM B apXeHCKOU 3pe», «Pa3BuTue >KHU3HU B IIPOTEPO30OMCKON dpen,
«Pa3BuTHe XM3HU B MAaJCO30MCKOM 3pe», «Pa3BUTHE XKH3HU B ME3030MCKON 3pe», «Pa3BuTHe XU3HU B
KaHO30MCKOM 3pe», « COBpeMEHHAasi CUCTEMa OPraHUYECKOTO MUPaY.

Ob6opynoBanue: repObapuM pacTeHUH pa3IMYHbIX OTAEIOB, KOJUIEKIIMM HACEKOMBIX, BIIa)KHBIE
IIpenaparsl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUN UITIOKOXKHX, CKEJIETHI I03BOHOYHBIX JKUBOTHBIX,
yyyesia OTHUI] U 3BepeH, KOJUIEKIIMH OKaMEHEJIOCTEH, IMOJIE3HBIX HCKOMAeMbIX, MYJISKM OPTaHUYECKUX
OCTAaTKOB OPraHU3MOB.



Bupryaabnas jgaboparopHas padora «MopgenupoBanue onbiToB Mumepa—tOpu 1o H3y4eHUIo
abMOreHHOT0 CHHTE3a OPTaHNYECKUX COCTUHEHUH B IEPBUYHON aTMOChepey.

JlabopaTopnasi pabora «/3y4yeHue u onyucaHnue UCKOMAEMbIX OCTATKOB JPEBHUX OPIaHU3MOBY.

IIpakTuyeckasi padora «/3yueHne ocOOEHHOCTEH CTPOSHUS PACTCHUI Pa3HBIX OT/ICIIOBY.

IIpakTuyeckas padora «/I3yuyenue ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxo:kaeHue 4eJ10BeKa — AaHTPONOreHe3

Pa3nensl u 3anaun aHTpONoJa0ruu. MeToibl aHTPOIIOIOTHH.

CraHOBIIEHHE TIPEACTABICHHUIN O MPOUCXOXKICHUM YenoBeKka. Pennrnosusie Bo33penus. COBpeMEHHbIE
Hay4HbIE TEOPUHU.

CxoncTBo 4yenoBeka € KUBOTHBIMU. (CHcTeMaTHYecKOe I0JIOKEHHE uenoBeka. CBHUAETENbCTBA
CXOJICTBA YEJIOBEKA C >KMBOTHBIMH: CPAaBHUTEIHHO-MOP(OIOrHYecKHe, dMOPHUOIOTHYECKUE, (HU3HOIO0ro-
Oonoxummuueckue, mnoeaeHYeckue. OTIWYMS 4YeJoBeKa OT JKUBOTHBIX. [IpAMOXOXIeHHME U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOMl CUTHAJILHOM CUCTEMBI.

HBwxymue cuibl  ((akTopel) aHTPONOreHe3a: Ouonoruyeckue, coruaabHbie. COOTHOIICHHE
OMOJIOTHYECKHUX M COLUANBHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauu aHTpororenesa. PanHue udenoBekooOpasHble 00e3bsHbl (IPOKOHCYIBI) U paHHUE
MOHTUABl — OOIINE MPEAKH YeIOBEKOOOpa3HbIX 00E€3bsiH U JtoJIed. ABCTPATIONUTEKU — JBYHOTHE MPEAKH
mojen. YenoBek yMenblil, IepBbIe U3TOTOBICHUS OpyAUN Tpyaa. YenoBek NpsAMOXOIAIIUN U IEPBBIN BBIXOL
mronei 3a mpenensl Adpuku. YenoBek reiaenb0eprckuii — oOnuil mpeoK HeaHIepTaIbCKOTO YeJIOBeKa U
YyeJloBeKa pa3yMHOro. YenoBek HeaH1epTanbCKUM KaK BHUJI JIFOJEH XOJOIHOIO KiauMmaTa. YemoBek pa3yMHBbIiI
COBPEMEHHOT0 THUMA, JCHHCOBCKHMI YEJOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamMmu AQpuUKH.
[Taneorenerrka u najaeoreHOMHUKA.

OBOJIIOLUS COBPEMEHHOTO 4esloBeKa. ECTeCTBEHHBIM 0TOOP B MOMYJIALMAX YeloBeKa. MyTallMOHHBIH
npouecc u nonumopdusm. I[lomymnsironnsie BoiHbI, apelid reHoB, murpanus U «3GQexT ocHoBarens» B
MONYJIALUSIX COBPEMEHHOTO YEIIOBEKA.

Yenoseueckue pacwl. [lonstHe o pace. bonbume pacel: eBporneoujHas (eBpasuiickasi), aBCTpao-
HerpoujiHas (dKBaTopuaibHas), MOHTOJIOMAHAsS (Aa3MaTCKo-aMepuKaHckas). BpemMs u myTu pacceneHus
yelioBeKa M0 IulaHeTe. EauHCTBO uenoBeyeckux pac. HaydHas HecOCTOATENbHOCTh pacHu3Ma.
[TprcnocoOeHHOCTh ueNnoBeKa K Pa3HbIM YCIOBHSM OKpy’Karolled cpenbl. BimsHue reorpaduueckoit
cpeabl 1 apeiida reHoB Ha MOP(OIJIOTHIO U (PU3HOJIOTHIO YETIOBEKA.

MexaucuuIianHapHble METOJbl B (U3NYECKON (OMOIOrMYecKoi) aHTPOMOJIOTHU. OBOJIIOLMOHHAS
AQHTPONOJIOTUS U TAJICOAHTPOIIOIOTHS YeTOBEUECKUX MOMysauuii. buoconnanbHble Hccae10BaHus MPUPOIbI
yenoBeka. MccnenoBanue KO3BOMIOIMY OMOJIOTHYECKOT0 U COLMAIIBHOTO B YEJIOBEKE.

JleMoHCTpanun

IToptpetsr: Y. lapBun, JI. JIuku, . 5. Poruackuii, M. M. I'epacumos.

Tabmuupl 1 cxembl: «MeToabl aHTPOTOIOTUMY, «I OJOBHOW MO3T 4eloBeka», «YeroBekooOpaszHbIe
00e3bsiHbl», «CKeneT yenoBeKa M CKeJeT LIMMIIaH3e», «PyTUMEHTBl W aTaBU3MbD, «JIBHXKyIIHe CHIIBI
AHTPOIIOTEHE3a», «IBOIIOLMOHHOE JPEBO YEIOBEKa», «ABCTpajonuTek», «UemoBek ymenslit», «Henosek
npsaMoxoasauminy, «Jlenncockuii venosek» «Heanaepranbipy, «KpomanboHub», «lIpegku denoBekay,
«Tarnbl IBOJIIOLIUN YeJIOBeKay, «Pachl uemoBekay.

Ob6opynoBaHue: MyJSDKM OKaMEHEJIOCTeH, MpeAMETOB MaTepHalbHON KYJbTYpPbI MPEIKOB YeOBEKa,
penponykuuu (pororpaduu) KapTuH ¢ MUGPOJOTHUECKUMH U OUOJIIEHCKUMH CIOKETaMH MPOUCXOXKICHHS
yeyoBeka, ¢ororpaduu HaXOJOK HCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJEeT 4eJOBeKa, MOJENb uepena
YyelloBeKa M 4Yeperna IIMMIIaH3€, MOJIeb KUCTH 4YeJlOBeKa M KHUCTH IIHMIIaH3€, MOJEIN TOopca IMpPenKOB
YeJI0BEKA.

JlaGopaTtopnas padora «l3yueHne OCOOEHHOCTEH CTPOCHMS CKelleTa YeIOBEKa, CBS3aHHBIX C
PSIMOXOXKACHUEM.

IpakTnyeckas padora «V3ydeHre S3KOJIOrHYECKUX alanTalid Y€TOBEKay.



Tema 6. IK0J10TUsl — HAYKA 0 B3aMMOOTHOIIIEHUAX OPraHU3MOB  HAJIOPraHU3MEHHBIX CHCTEM C
OKPY:KaKIIel cpeaou

3apoxaeHue U pasButue 3konoruu B Tpynax A. I'ymboneara, K. @. Pymse, H. A. Ceepuosa, D.
I'exkens, A. Tencnu, B. H. Cykauésa. Pa3znensl u 3a1aun 3k0s10run. CBA3b SKOJIOTHU C APYTUMHU HAyKaMH.

Metonsl  skonoruu. IlonmeBbie HaOmOAEHUS. OKCHEPUMEHTHI B OKOJOTMM: HPUPOJHBIE U
naboparopuble. MonenupoBaHue B OKOJIOIMU. MOHUTOPUHI  OKpYXarolled Cpelpl: JIOKaJIbHBIH,
PETHOHANBHBIN U T100AJILHBII.

3HaueHUe HKOJIOTMUECKUX 3HAHUHU IS 4eJIOoBeKa. DKOJOTHYECKOe MUPOBO33PEHHUE KaK OCHOBA CBs3Ei
yelioBe4YecTBa ¢ Mpupojoid. PopMUPOBAHHE SKOJIOTHMUECKON KyJIbTYpbl M SKOJIOTMUYECKOH I'pPaMOTHOCTH
HaCEJICHUS.

JleMoHCTpanuu

[Toptpetsr: A. I'ymGoasar, K. @. Pynse, H. A. CeBeprios, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmue! u cxeMbl: «Pa3nenst sxonorun», « MeTop! sKoIorun», «Cxema MOHUTOPUHTA OKPY KaroLIeH
CpeIbD».

JladopaTopnasi padora «/3yueHne METOA0B IKOJIOTHUECKUX UCCICIOBAHUNY.

Tema 7. Opranusmsl U cpeaa 00MTAHUS

Okonoruyeckue (GakToppl U 3aKOHOMEPHOCTH uX JAeiicTBus. Kiaccudukanus 5KOIOTHMYECKUX
¢dakTopoB: abmoTMUeckue, OHWOTHUYECKHE, aHTponoreHHble. OOmME 3aKOHOMEPHOCTH JICHCTBHA
skonornueckux QaxtopoB. IIpaBuno wmumaumyma (K. Hlnpenrens, FO. JIubux). TomepaHTHOCTB.
OBpUOMOHTHBIE U CTECHOOMOHTHBIE OPTraHU3MBI.

AbGuotnueckue aktopbl. CBET Kak 3Koorndeckuii pakrop. JleficTBue pa3HbIX YYaCTKOB COJTHEUYHOTO
CHEKTpa Ha OPraHMU3Mbl. ODKOJOTMYECKHE TIpYMIbl PACTEHUNH M JKUBOTHBIX IIO OTHOLIEHUIO K CBETY.
CurnanbHas poib cBeTa. POoTONEPUOAU3M.

Temnepatypa Kak 9kojoruueckuii  Qaxrtop. [eiictBue  Temmeparypsl Ha  OpPraHU3MBIL.
[ToikunoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocte kak skonmormueckuit dakrop. IlpucnocoOneHus pacTeHuil K MOIJAEPKaHHIO BOJHOIO
Oamanca. Knaccudukanus pacTeHuil mo OTHOIIEHUIO K Boje. [IpucrnocoOneHnst )KUBOTHBIX K U3MEHEHHIO
BOJIHOTO PEKUMa.

Cpenpl 00MTaHUS OPTaHU3MOB: BOJIHAS, HA36MHO-BO3YIITHAS, TOUYBEHHAs!, TNIyOMHHAS TIOIIOYBEHHAS,
BHYTpHOpraHu3MeHHas. PU3UKO-XMMHUYECKHEe 0OCOOEHHOCTH cpefl 0OuTaHusl opraHu3moB. [Ipucnocobnenus
OpraHU3MOB K ’KU3HH B pa3HbIX cpeax.

buonornueckne putmbl. Buemnue u BHyTpeHHHE pUTMBL. CyTOYHBIE W TOJUYHBIE PHUTMBL.
[Tprcnoco01eHHOCTh OPraHU3MOB K Ce30HHBIM U3MEHEHHSIM YCIOBUN KU3HH.

XKuznennsie Gopmbl opranuzMoB. [loHstue o xuzHeHHON (opme. JKuzHeHHBIE (HOPMBI PACTEHUIA:
JepeBbsl, KYyCTapHUKH, KYyCTApHUYKH, MHOTOJIETHUE TpaBbl, OJHOJIETHUE TpaBbl. JKU3HEHHBbIE (OPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OONOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HH.

buotnueckne daktopel. Buabpl OMOTHYECKHMX B3aMMOJEHCTBHUI: KOHKYPEHIIHS, XWIIHUYECTBO,
cum6Ono3 u ero ¢opmel. [lapazutusMm, Koomepamus, MyTyaldu3M, KOMMEHCaTu3M (KBapTHPAaHTCTBO,
HaxyieOHnuecTBo). Hetpoduueckue B3ammosericTBus (Tonuueckue, Gpopudeckue, hadbpudeckre). 3HaUCHHUE
OMOTHYECKUX B3aMMOACHCTBUM JJi CYLIECTBOBAHHUS OpPraHM3MOB B cpene ooOutanus. [IpunHnmmn
KOHKYPEHTHOT'O UCKJIFOUEHHUSI.

JleMoHCTpanun

Tabmuupl U cxembl: «OKkonoruueckue (GakTopel», «CBETOBON CHEKTP», «IKOJIOTHUYECKUE TPYIIIbI
KUBOTHBIX TI0 OTHOLIEHHIO K CBETY», «TemIoKpOBHbBIE >KMBOTHBIE», «XOJOJHOKPOBHBIE >KHBOTHBIEY,
«Du3NoNIOTrHYeCKHe aIanTalruu KUBOTHBIX», «Cpebl 0OUTaHUsS OPTaHU3MOBY», «BHOIOTHYECKUE PUTMBDY,
«OKusnennsie GopMmbl pacTeHui», «Ku3zHeHHbIE (HOPMBI KUBOTHBIX», «IKOCHCTEMA MIUPOKOIUCTBEHHOTO
nmecay, «OkocucTemMa XBoWHOro Jyeca», «llemm mwmTaHua», «XwumanuectBo», «llapazuTuzmy,
«Konkypenmusy», «Cumomnos», «KKoMMeHcammzmy».



O6opynoBanue: repbdapuy pacTeHUM W >KUBOTHBIX, MPUCIOCOOJIEHHBIX K BIMSHUIO Pa3IMYHBIX
HKOJIOTHUECKUX (PaKTOPOB, TepOapuu CBETOJIIOOMBBIX, TEHETIOOMBBHIX M TEHEBBIHOCIHMBBIX PACTEHUH,
CBETONIOOMBBIC, TEHENMOOWBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE pPACTCHUS, TepOapuu H KOJUICKIIUU
TEIUIOIIOOUBBIX, 3MMOCTONKHX, MOPO30YCTOMYMBBIX PACTEHUH, YyUella MTULl U 3Bepeid, repdapuu pacTeHHil,
OTHOCSIIMXCS K rUrpoduram, kcepoduram, me3oputamM, KOMHATHBIE PACTEHMSI TAHHBIX TPYIII, KOJUICKIIUU
JKUBOTHBIX, OOMTAIOIINX B PA3HBIX Cpelax, repOapuu U KOJUICKIIMH PACTEHUH M KUBOTHBIX, 00Jaal0IINX
YepTaMu MPHUCIOCOOICHHOCTH K CE30HHBIM H3MEHEHHSIM YCIIOBH JKU3HH, TepOapUy U KOJUICKIIMH PACTCHHIA
U OJKUBOTHBIX PAa3JMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIMHM >KMBOTHBIX, YYaCTBYIOIIMX B pPa3IM4HbIX
OMOTHYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopHnas pa6ora «BpisiBIeHHE TPUCTIOCOOICHUN OPTaHU3MOB K BITUSTHHIO CBETAY.

JlaGopaTopnasi pa6oTa «BrIsiBIeHIE MPUCTIOCOOICHII OPraHU3MOB K BIUSHUIO TEMIIEPATYPhD».

JladopaTopHasi paboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH U3 PA3HBIX MECT OOUTaHUSD».

Tema 8. JkoJiorusi BUA0B U MOIYJIS LU

DKOJOTUYECKUE XapaKTEpUCTUKH monyisiiuu. llomynsuus kak Ouonorumdeckas cucrema. Ponb
HEOJTHOPOJHOCTH Cpenbl, (hu3udeckux OaphepoB W OCOOCHHOCTEH OWOIIOTMM BUAOB B (HOPMHUPOBAHHUU
MPOCTPAHCTBEHHOW CTPYKTYpbl HOMyassuuidi. OCHOBHBIE MOKAa3aTeIu MOMYJSLUN: YACIEHHOCTb, INIOTHOCTb,
BO3pAacTHas U MOJIOBAsi CTPYKTYpPa, POKIa€MOCTh, IPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUTPALIMSL.

DKoJyiorudeckasl CTpykrypa nonyssauun. OleHKa YUCICHHOCTH MONyJIud. JuHaMuka nomyJssiiud 1
e€ peryssius. buoTuyeckuil MoTeHIMaN MOMyJsuu. MojenupoBaHue ITUHAMHUKA monyisiuu. Kpussie
pocta 4YHMCIEHHOCTH nonyisuuud. Kpuble BbDKHMBaHMS. Perynsuus 4YMCIEHHOCTH TMOMYJSIUI: pOJib
(bakTOpoB, 3aBUCAIUX MU HE 3aBHUCSIIMX OT IUIOTHOCTU. DKOJOTMYecKHe crparerud BuioB (- um K-
CTpaTerun).

[TorsiTie 00 sKoJNIOTHYECKOW HUIIE BHaa. Mectooburanue. MHOroMepHas: MOJIEb IKOJIOTHYECKOM
Huwm J[x.M. XarunHcona. Pasmepsl sxkonornueckoit Huu. [loTeHnansHas v peaau30BaHHAs HULIY.

Bun kak cucrema nonyisiuil. Apeansl BUAOB. BUIbI U UX KU3HEHHBIE CTPATErUU. DKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MTOBEJICHUS U MUTPAIIMI JKUBOTHBIX. broslornueckie MHBAa3UH 4y KEPOTHBIX BUJIOB.

JleMoHCTpanuu

IToprper: Ix. M. XaTuynHCOH.

Tabmuiel U cxembl: «IKOJIOTHYECKUE XapaKTEePUCTUKH TOMysiumny», «IIpocTpancTBeHHas CTPYKTypa
nonynsauun», «Bo3pactHbie mnHpamMuael momynsiun», «CKOPOCTh 3acelieHUsi TOBEPXHOCTH 3eMIld
pa3IMYHBIMU Opranu3Mamm», «Mojeinb 3konornyeckoil Humm Jx. M. XaTunHcoHay.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KHUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmocoOaeHus ceMsH pacTeHUN K PacCENECHUIO.

Tema 9. Dkos0rus cooduecTB. IKOJOrHYeCKHe CHCTEMBI.

CoobmiecTBa oprann3MoB. bruorieHos u ero crpykrypa. CBsi3u MEX]ly OpraHU3MaMH B OMOIIEHO3E.

DOkocuctema Kak oTkpbitas cucrema (A. Jx. Tencnu). OyHKIMOHANBHBIE OJIOKH OPraHU3MOB B
9KOCUCTEME: MPOIYLEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHU. Tpoduueckue menu m ceTu.
AoluoTtndeckue 6510ku dKocucteM. [TouBbI 1 MBI B SKOCHCTEMaX. KpyroBOpoT BeecTB M MOTOK YHEPTUHU B
JKOCHUCTEME.

OCHOBHBIE TOKa3aTeNu 3KOCUCTEMBI. bromacca W mpoaykuus. DKOJIOTMYECKHE MUpamMUAbl YHCEll,
OMOMACCHI U DHEPTHH.

Junamuxa  sxkocucmem. Kamacmpoguueckue nepecmpotiku. @Dnykmyayuu. HampaBneHHbIe
3aKOHOMEPHBIE CMEHBI COOOMIECTB — CyKIleCCHU. [lepBHUYHBIE M BTOPUYHBIE CYKIIECCHM W WX TPHYUHBI.
AHTpPOIIOTeHHBIE BO3JCUCTBUSA Ha cykueccuu. KnmmakcHoe cooOrectBo. bruopasHooOpaszue U MONHOTA
KPYroBOpPOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[TpuponaHbIe PKOCUCTEMBI. JKOcCUCmeMbl 03€p U peK. JKocucmemvbl Mopel U OKeaHos. IKOCUCmeMbl
MYHOp, 1ecos, cmenell, nyCmblHb.



AHTpPOINOTreHHbIE YKOCUCTEMBI. ATrpodKocucTemMa. ATrpoleHo3. Pa3nuuus Mexa1y aHTPONMOT€HHBIMU U
IPUPOIHBIMH SKOCUCTEMAaMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. lopoxackas ¢mopa u  dayHa.
CunaHTpomnu3anus ropoJickoit ¢ayHnsl. buonmornyeckoe M XO3sIIICTBEHHOE 3HAaYCHHE arpo’KOCHCTEM U
ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aHMMOJACHUCTBUI OpPraHU3MOB B JKOcHUCTeMax. Poib
KACKAOHO020 3Pgexma u udos-30udpuxamopos (Kuouevlx 6uoos) 6 QYHKYUOHUPOBAHUU IKOCUCTEM.
[TepeHoc 3HEepruu 1 BEIIECTB MEKIY CMEXKHBIMU 3KOCHCTEMaMH. Y CTOMYHUBOCTh OPraHU3MOB, MOMYJIALUN U
9KOCHUCTEM B YCJIOBUSAX €CTECTBEHHBIX U AHTPOIIOI'€HHBIX BO3/ICHCTBUI.

Mexanuzmvl 8030eticmeus 3a2pA3HEeHUli Pa3HblX MUNo8 HAa CyOOP2AHUSMEHHOM, OpPSAHUSMEHHOM,
NONYTIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKONOSUYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
8030eticmaus. MeTof0J0TUsl MOHUTOPUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX IKOCHCTEM.

JdemMoHCcTpaunu

[Toptper: A. JIx. Tencnu.

Tabmuner w  cxembl: «CTpykTypa OHOILIEHO3a», «DKOCHCTEMa IIMPOKOJIMCTBEHHOTO JIecay,
«9JKocucTeMa XBOWHOTO Jlecay, «DyHKIHMOHANbHBIE TPYMHIbl OPraHU3MOB B 3KocHcTeMe», «Kpyrosopot
BElIeCTB B oKocuctemey, «Llenu nuranus (mactOuiHas, AeTpUTHAs )», « IKOJIOTHUECKas MHUpaMUa YHCe,
«DKOJOTHYECKasl MUpaMua OMOMacch», «KOoIorndeckas nmupamuaa dHeprun», «O0pazoBanue 00510TaY,
«IlepBuuHas cykueccus», «BoccraHoBiIeHHE Jieca MOCe MoXkapa», «IKOCHCTEMA 03€pa», «ATpoLEeHO3»,
«KpyroBopoT BeliecTB U MOTOK SHEPTUH B arpolieHo3e», «IIpumepsl ypooskocucTem.

O6opynoBanue: repbapuu pacTeHUl, KOJJICKIUU HACEKOMBIX, uydeja NTHIl M 3Bepeil, repbapuu
KYJbTYPHBIX U JUKOPACTYIUX PACTEHUN, aKBAPUYM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yuenue u onucanue ypOo3KOCUCTEMBDY.

JlabopaTopnasi pa6ora «l3ydeHue pazHooOpa3usi MEIKUX MMOYBEHHBIX UYJICHHUCTOHOTUX B Pa3HBIX
IKOCUCTEMAX).

IKCKypeusi « DKCKypcusi B TUITMYHBINA OMoreoreHos (B 1yopaBy, Oepe3HsK, eJIbHHUK, Ha CyXOI0JbHBIN
WJIM TIOMMEHHBIN JIYT, 03€PO, OOJI0TO)».

IKCKYypeHusi « IKCKYPCHS B arpO3KOCUCTEMY (Ha T0JI€ WM B TETTUYHOE XO35KUCTBO)».

Tema 10. Buocdepa — rnodanbHas IKocucTeMa

buocdepa — oOmernanerapHas o6ojodyka 3eMild, TJ€ CYIIECTBYET HWJIM CYIIECTBOBaJA >KU3Hb.
PazButue mpencrasienuit o 6mocdepe B Tpymax . 3tocca. Yuenue B. M. Bepnaackoro o Gumocdepe.
O6nactu 6uocdeps! u €€ coctan. JKuBoe BelecTBo Ouocdepsl U ero QyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouocdeprl. OcobeHHocTH Onochepsl Kak r1odaTbHON YKOCUCTEMBI.
Jlunamuueckoe paBHoBecue B Ounocdepe. KpyroBopoTsl BemecTs 1 OMOreoXuMHU4ecKue UKIbI (yrieposa,
azora). PutmuuHoCTh siBieHU# B 6nocdepe.

3onanbHOCTh Ouocheprl. [lonstne o OGmome. OCHOBHBIE OMOMBI CyIIM: TYHIpPA, XBOWHBIC Jieca,
CMEIIaHHbIe M HIMPOKOJIMCTBEHHBIE JIeca, CTENH, CaBAaHHbBI, MYCTBIHU, TPOIMHUYECKHE JieCa, BBICOKOTOPbS.
Knumar, pacTUTeNnbHBIH U )KUBOTHBIH MUP OMOMOB CYIIIH.

CrtpykTypa v QyHKIHS KUBBIX CUCTEM, OLIEHKA UX PECYpCHOTO0 MOTEeHIMaNa U OMOoCPepHbIX QYyHKIUH.

JleMoOHCTpanun

[Toptpetsr: B. 1. Bepnanckuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eochepst 3emnuy, «KpyroBopoT azota B npupone», «KpyroBopot yriepoaa B
npupone», «KpyroBopor kuciaopoga B mpupozae», «KpyroBopor Boasl B mpuponae», «OCHOBHbIE OHOMBI
cymm», «Knumarndeckue nosica 3emnmn», «Tynapa», «Takray, «CMmemrannbiil jgecy, «llIupokoamucTBeHHBII
aecy», «Ctenby, «CaBanHay, «IlycTbiHsay, « Tponuueckuii gecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaoumias cpeaa



DKOJIOTHYECKUE KPHW3UChl W HMX NpuuuHbL. BosnmelictBue dyenoBeka Ha Owocdepy. 3arps3HeHue
BO3YLIHOW cpeabl. OxpaHa Bo3yXa. 3arpsi3HeHue BOAHOM cpenbl. OXxpaHa BOAHBIX pecypcoB. Pazpyenue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTENbHBIM M KUBOTHBIM Mup. OXpaHa pacTHUTENBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE NHPHUHLHUIIBI OXpaHbl mpuponbl. Kpacuele kHuru. Ocobo oxpaHseMble
npupoanbie Tepputopun (OOIIT). borannyeckue cajpl ¥ 300JI0THYECKUE TTAPKHU.

OCHOBHbIE NPUHIMMBI YCTOWYMBOIO Pa3BUTHS UEJIOBEYECTBA M MPUPOAbL. ParnumoHalibHOE
PUPOJIONIONH30BAaHUE M COXPAaHEHHE OMOJOrMYecKOoro pazHooOpasus 3emun. OOmue 3aKOHOMEPHOCTHU
[JI00ANBHBIX JKOJIOTUYECKUX KpU3UCOB. (OCOOEHHOCTH COBPEMEHHOIO KpHU3HCa U €ro BepOsATHBIC
HIOCJIEAACTBHSL.

Pa3BuTHe METONOB MOHHUTOPUHIA pa3BUTHSI OINACHBIX TEXHOTEHHBIX IpoueccoB. CucmemHvlie
uccnedosanusi nepexooa K pecypcocbepezaroujeli U KOHKYPEHMOCNOCOOHOU sHepeemuke. buonocuueckoe
pasnoobpasue u ouopecypcol. Hayuonanvhvie ungopmayuonnvle cucmemvl, obecneuusaroujue 00Cmyn K
uHgopmayuu no COCMOAHUIO OMOENbHBIX 8U008 U dKocucmem. OCHOBbL dKOpeabuIUmayuy IKOCUCmem u
cnoco606 6opbOBL ¢ buonospescoenusMU. Pekoncmpykyuss MOPCKUX U HA3EMHBIX DIKOCUCTEM.

JdeMoHCcTpannmn

Tabmupl U cxembl: «3arps3HeHue atMmochepbl», «3arpssHeHue ruapochepbl», «3arpsa3HeHHe
nouBbly, «IlapHUKOBEI YD dekT», «Ocob0 oXpaHsIeMble TPUPOTHBIC TEPPUTOPUNY, «MOJEIN YIIPaBILIEMOTO
MHUPay.

Ob6opynoBanue: ¢ororpadun oxpaHseMbIX pacTeHUN u KUBOTHbIX KpacHoil kuuru Poccuiickoit
®enepanun, KpacHol KHUTH pervoHa.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OOYYAIOIIMMHCS IMPOTpaMM
cpeaHero o0IIero o0pa3oBaHus: TUYHOCTHBIC, METAIPEMETHBIC U IIPEIMETHBIE.

B cTpyKType TUYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOTPAMMBI 110 OMOJIOTMU BBIJICJICHBI CIEIYIOLIHE
COCTaBJISIIOLIME: OCO3HAHUE OOYYAIOUIMMUCS POCCUMCKOW Tpa)IaHCKONW HACHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIILHOCTH M CAMOOIIPEACNICHUIO, Haluyue mMomueayuu K OoOy4eHUIO0 OHOJIOTHH,
yeneHanpasiienHoe paseumue BHYTPEHHUX YOSXKICHWH JIMYHOCTH HAa OCHOBE KIIOUEBBIX HEHHOCTEUH H
UCTOPUYECKHUX TPATULIUN Pa3BUTHA OHMOJOTHUYECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCHb O0YYaIOUIHXCS
PYKOBOJICTBOBATbCS B CBOEH NIEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHM, MPUCYIIUMHU CHUCTEME
OHMOJIOTHYECKOT0 00pa30BaHus, Haluyue npasdoCco3HAaHUs SKOJIOTUIECKON KyIbTYPbl, CHOCOOHOCMU CIMABUMb
LEJIU U CTPOUTDH KU3HEHHBIE IIJIaHbI.

JInuHOCTHBIE PE3yJbTaThl OCBOECHHUS MPOrpaMMbl IO OMOJIOTMU JIOCTUTAIOTCS B €UHCTBE YUYEOHOU U
BOCIHUTATEIbHONU JESITENbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMHU COLIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH U JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMH B OOIIECTBE MPAaBUIIAMU U HOPMaMU
MOBEJICHUS M CIOCOOCTBYIOT MpOIlEcCaM CaMOIIO3HAHMS, CAMOBOCHHUTAHUS M CAaMOpPA3BHUTHUS, Pa3BUTHS
BHYTpPEHHEH MO3ULMU JUYHOCTH, NATPUOTU3MA U YBAXKEHMSI K 3aKOHY U IIPAaBOIOPSAJKY, YEIOBEKY TpyAa U
CTapuieMy IIOKOJICHHIO, B3aUMHOTO YBaXKEHUS, OEpPEKHOrO OTHOUICHHSI K KyJIbTYPHOMY HACIEIUI0 U
TpaauLKsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit deneparuu, npupoje U OKpykKaromien cpee.

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro npeamera «bruoaorus» A0IKHBI OTpaXaTb TOTOBHOCTh
U CrOoCOOHOCTh OOYYaIOUIMXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3WIMEH JMYHOCTH,
CUCTEeMOM IIEHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOLINX
TPAJULMOHHBIM IIEHHOCTSIM POCCHUHCKOrO0 OOIIECTBA, pACHIMPEHHE HKU3HEHHOTO OIbITa M  OIbITa
NESTeNIbHOCTH B TPOIECCE pealr3aldyd OCHOBHBIX HampaBieHUIl BOCHUTATEIbHOW AESTEIBbHOCTH, B TOM
YHCJIe B YaCTH!

1) rpaaaHCcKOro BOCHMTAHMSA:

c(OPMHPOBAHHOCTb TPAXKAAHCKOM MO3MLINMK 00Y4YaIOLIerocss KaKk aKTUBHOTO U OTBETCTBEHHOTO YJIeHa
POCCHICKOTO 00IIIEeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U ITPABOIIOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW NEATEIbHOCTU MPHU CO3JAaHUM YYEOHBIX MPOEKTOB, PELICHUH
y4eOHBIX U M03HABaTEIbHbBIX 33/1a4, BHIIIOJHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTh ONPEAENATh COOCTBEHHYIO MO3UIMIO 110 OTHOIIEHHIO K SBJICHUSM COBPEMEHHOW >KHU3HU
1 OOBICHATH €€;

YMEHHE YYUTHIBATH B CBOMX JIEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTUBHOIO B3aUMOJIEHCTBUS JIOAEH C
pa3HBIMH YOKICHHUSIMU, KYJIbTYPHBIMHU IIEHHOCTSIMHU M COITHAIBHBIM MTOJ0KECHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOILIECCE COBMECTHOT'O BBHIMOJIHEHUS YUEOHBIX, TO3HABATEIbHBIX U
HCCJIEIOBATEIbCKUX 3a]1a4, YBAXKUTEIbHOTO OTHOIIECHHS K MHEHHUIO OMIOHEHTOB MPU 00CYkKIEHNUN CITOPHBIX
BOIPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS;

TOTOBHOCTb K T'YMaHUTApHOH U BOJIOHTEPCKOM J1€ATENLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUNCKOMN Tpa)TaHCKONW WIEHTHUYHOCTH, MAaTPUOTHU3MA, YBAXKEHUS K CBOEMY
HapoJdy, YyBCTBAa OTBETCTBEHHOCTU Nepes PonnHON, ropaocTH 3a CBOM Kpaii, cBOO PonnHy, CBOH SI3bIK U
KyJbTYpY, IPOIJIOE U HACTOSIIEe MHOTOHAIIMOHAIBHOTIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHUE K NPUPOJHOMY HACJIEIUIO U NMaMsATHUKAM IPUPOABI, JOCTHXKEHUSIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;



CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKUMX YYEHBIX B CTAHOBJIEHHME M pPa3BUTHE OHOJIOTHH,
NOHUMaHMs 3HA4YeHUs OMOJIOTMH B TO3HAHUM 3aKOHOB IPHPOJBI, B JKU3HM YEJIOBEKA U COBPEMEHHOTO
00111eCTBA;

ujeiHas yOoex1EHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3ammure OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cynp0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIGHHMBATh CHUTYallUI0 M TPUHUMATh OCO3HAHHBIC pELICHUS, OPUEHTHUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTONYNBOTO Oy IyIIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJIUTENSIM, CO3JJaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHSTHS
[EHHOCTEN CeMEeMHOM )KM3HU B COOTBETCTBUHU C TPaIUIMsIMU Hapo10B Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO TBOPYECTBA,
CropTa, Tpy/a, OOIIEeCTBEHHBIX OTHOIICHU;

MOHMMAaHHE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CAaMOBBIP@XEHUIO B pPa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IMPOSBIATH KayecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usnueckoro BocHUTAHHMSA, (POPMHMPOBAHHUA KYJBTYPbl 310POBbS H 3JMOLHOHAJBHOIO
0J1aronosy4us:

MOHUMaHHWE W pean3alys 3JJ0pOBOro U 6e30macHoro o0pasa Ku3HH (30pOBOE MUTaHUE, COOJIOICHUE
TUTUCHUYECKUX MPAaBHI M HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUH W OTIbIXA, PeryiisipHas (uznyeckas
AKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO Y KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY (PH3UYECKOMY U
MCUXUYECKOMY 3/I0POBBIO;

NOHUMaHHE LEHHOCTH MpaBWJ HWHIMBUAYAIBHOTO W KOJJIEKTMBHOIO O€30IacHOrO IOBEAEHUS B
CUTYaLUsX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAaHHE TOCJEACTBUN M HENPHUATHS BPEIHBIX MPHUBBIYEK (YIMOTpeOJIEHUS aJIKOrojsi, HAPKOTHKOB,
KypeHHs1);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/ly, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K aKTMBHOM JI€ATENbHOCTH TEXHOJIOIMYECKOH U COIMaJbHOM HampaBlIEeHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, JIAHUPOBATH U CAMOCTOSITENILHO BBIMOTHSITH TAKYIO JeSTEIbHOCTD;

UHTEpeC K pa3iMyHbIM cdepaM NpodecCuoHaNbHOM eATeNbHOCTH, YMEHHE COBEpIATh OCO3HAHHBIN
BbIOOp Oyyiieit mpoeccuu U peain30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIaHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPAa30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3KOI0TNYECKOr0 BOCIIMTAHMSA:

HKOJIOTHYECKH I[eNIecO00pa3HOe OTHOUIEHHE K MPUPOJE KaK MCTOYHHUKY KM3HH Ha 3emie, OCHOBE €€
CYILIECTBOBAHMUS;

MOBBILICHHE YPOBHS 3KOJOTHYECKOW KYJIBTYpPbI: MPUOOPETEHHE OIbITa TUIAHUPOBAHMS MOCTYIKOB U
OLIEHKHM MX BO3MOJKHBIX IIOCIEACTBUN JUIsl OKPYIKAIOLIEN CPENIbI;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTHYECKHX MPoOIeM U IMyTel UX pelIeHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble MPU H3YYEHUH OWOJIOTMM 3HAHUS W YMEHHUS IpH
pelieHny npobieM, CBA3aHHBIX C PAllMOHAIBHBIM MIPUPOAOIIONIE30BaHNEM (COOI0OIEHIE TPABUIT TTOBEICHUS
B IIPUPOJE, HAIPABICHHBIX HA COXPAHEHHWE PABHOBECHSI B DKOCHCTEMAax, OXpaHy BHUIOB, JKOCUCTEM,
ouochepsi);

AKTHUBHOE HENPUITHE JEWCTBHM, NPUHOCAIIUX BpEI OKPYKAMOIIEW NPUPOJHOM Cpele, yMEHue
IPOTHO3UPOBATh HEOJArONMPHUSITHBIE SKOJIOTMYECKUE TOCIEICTBUS TMPEANPUHUMAEMBIX JEHCTBUN U
MPeIOTBpAIIaTh UX;



HaJINYME PA3BUTOrO 3KOJOTHYECKOrO MBIIUICHUS, DKOJIOTHYECKON KYJIBTYpBI, OIBITA NEATCIBHOCTH
HKOJIOTMUYECKOM HAIIPaBJIEHHOCTH, YMEHUSI PyKOBOJCTBOBAaTHCS MU B MO3HABATEIbHOM, KOMMYHHUKaTUBHON
U COLMAJIBHOM IIPAKTUKE, TOTOBHOCTM K YYaCTUIO B IPAKTUYECKOM JEATEIBHOCTH 3KOJIOIMYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU H
OOLIECTBEHHOM MPAaKTUKH, OCHOBAHHOI'O HA JUAJIOTE KYJBTYpP, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa
B IIOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YMUTATEJIBCKOW KYJIBTYPBHl KaK CPEACTBA B3aUMOACUCTBHS MEXKIY
JIOJbMU U IT03HAHUS MUPA;

NOHUMaHHE CTIeHU(PUKN OMOJIOTUN KaK HAayKH, OCO3HAHUS €€ poii B (JOPMHPOBAHUHU PAIIMOHATIHLHOTO
HaY4YHOT'O MBIIUICHHS, CO3/IaHUM LIEJOCTHOIO NpEeACTaBICHUs 00 OKpY’KaloIleM MHUpPE KaK O €IUHCTBE
IOpUPOJbI, 4YEJIOBEKa M OOILIecTBa, B IO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEH M pelleHuu Hpodiem
COXpPaHEHHUs IPUPOJAHOIO PABHOBECUS;

yOeKIEHHOCTh B 3HAYUMOCTH OWMOJIOTMH Ui COBPEMEHHOM LMBWIM3ALMHU: OOECHeUeHHs] HOBOTO
YPOBHSI pa3BUTUSI MEAMLIMHBI, CO3/1aHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pelaTh pPecypcHbIe
npoOaeMbl pa3BUTHUS YEIOBEYECTBA, MOUCKA IMyTEeH BBIXOAA M3 INIOOAIBHBIX IKOJIOTMYECKUX HpoOIeM U
oOecrniedyeHus nepexoja K yCTOMUMBOMY pa3BUTHIO, PallMOHAILHOMY HCIIOJIb30BAHUIO IPUPOJIHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHUM B IIEJISAX MOBBILICHUS OOIEH KyJIbTYpHI,
€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, KaK COCTaBHOM 4acTH ()yHKIMOHAJIBHON IPaMOTHOCTH OOydarOLIUXCs,
dbopmMupyeMoii TpH N3y4eHUH OHOIOTHH;

NOHMMAHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH
UCIIOJIb30BaTh IOJyyaeMble 3HAHMs JJs aHalu3a U OOBSACHEHMs SIBICHUM OKpY’XKalOIIero Mupa Hu
IPOUCXOJAIINX B HEM U3MEHEHUH, yMEHHE JIeJlaTh 000CHOBAaHHBIE 3aKJIIOYEHHUSI HA OCHOBE Hay4HbIX (DaKTOB
Y UMEIOIIMXCS JAHHBIX C LIEJIBIO NTOIYYEHHs] JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJb30BaTh OWOJIOTMYECKHWE 3HaHUS Ul pelIeHus MpoOJieM B
peaIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHWE LIEHHOCTH HAay4YHOM JCSITEIBHOCTH, TOTOBHOCTb OCYIIECTBIATH IPOEKTHYIO W
MCCIIEIOBATEIIBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY O0pa30BaHHI0O M CaMOOOpa30BaHHUIO, K aKTHUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUI 1O OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpenmeTHble pe3yabTaThl OCBOEHUS yueOHOro npeamMera « buoiaorusy BKIIOYAIOT: 3HAUUMBbIE TS
dbopMHUpPOBaHHST MUPOBO33PEHUST OOYUAIOMIUXCS MEXKIUCIUIIIHHAPHBIC (MEXIPEIMETHBIE) OOIEeHAYIHBIC
MOHSITHS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOW KApTUHBI MHUpA U CHENH(PUKY METOJO0B TO3HAHWS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs, SBJICHHUE, MPOIECC, CUCTEMa, HAyUHBIH (akT,
IOPUHIINI, TUIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, Teopus, HCcleAoBaHue, HaOII0JeHe, HW3MEepeHue,
SKCTIEPUMEHT H JPYTue); YHHUBEPCAJIbHBIE Yy4deOHBbIC NEWCTBHS (MO3HABaTEIbHBIE, KOMMYHHUKATHBHEIE,
peryJiaTUBHbBIE), oOecrneunBaronme (HopMHUpOBaHHE (PYHKIIMOHATHHOW T'PAMOTHOCTH U COIMAIBLHOM
KOMIIETEHIINH o0yyaromuxcs; CIIOCOOHOCTb o0yyaromuxcs HCIIOJIb30BaTh OCBOEHHBIE
MEXJIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHWE 3HAHMS M  yHHUBEpCAJbHbIE yueOHbIE JEHCTBUS B
ITO3HABATEJILHON U COLIMAIBHON MTPAKTHKE.

B pesynbrare u3ydeHuss OMOJIOTMM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUS Yy 00ydaromerocs
OynyT cdopMHUpOBaHBl [O3HABAaTEIbHBIC YHHUBEpCaIbHbIC YYEOHBIC JEWUCTBUSA, KOMMYHHUKATHBHBIC
yHUBEpcajbHble y4eOHble ACWCTBUS, PEryJISTHUBHBIE YHUBEpCAJIbHbIE Yy4yeOHbIE IEHCTBHUS, COBMECTHAS
JeATEIbHOCTD.



MetanpeameTHble pe3ysbTaThl OCBOEHHUS MPOTpaMMbl CpPEAHEro o00Iero o0pa3oBaHUS JIOJKHBI
OTpaXkaTh:

OBgi1aieHHe YHHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEILHBIMH 1€l CTBUIMMU:

1) 6a3oBbIe JJOrHYECKHE IeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIUPOBATH U aKTyaJIU3UPOBATh IPOOJIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIONIb30BAaTh TPH OCBOCHUM 3HAHWUU NPHUEMBI JIOTHYECKOTO MBINUICHHUS (aHanwW3a, CHHTE3a,
CpaBHEHHUS, KIACCU(PUKAIIMK, OOOOIICHUS), PACKPBIBATH CMBICT OHMOJIOTHUYECKUX TMOHSATUH (BBIACIATH HX
XapaKTepHble MPU3HAKHU, YCTAaHABIMBATH CBSI3U C IPYTUMU MOHSATHUSAMH);

OTpEeAeNATh LIEeTH ACSITEIbHOCTH, 3aJlaBas IMapaMeTpbl M KPUTEPUU HX JOCTHIKEHHS, COOTHOCHTD
PE3YNBTATHI IEATEIBHOCTH C MOCTABIICHHBIMH LIETISIMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TMTOHATHS AJIs1 O0bSICHEHHS (DAKTOB U SBJICHUIN )KUBOM MTPUPOJIBL;

CTPOUTH JIOTUYECKUE paCCyX JAeHHUs (MHAYKTUBHBIC, JEAYKTUBHbBIC, [0 aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SBJICHUSX, (POPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS,

MPUMEHSTh CXEMHO-MOJICTIbHBIC CPENICTBA IS MPEACTABICHUS CYIECTBEHHBIX CBSA3CH U OTHOIICHHA B
M3y9aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAKKe MPOTHBOPEYHIA PAa3HOTO POJIA, BHISBICHHBIX B Pa3IUMIHBIX
MH(GOPMAIMOHHBIX UCTOYHUKAX;

pa3pabaTheiBaTh IUJIaH peEIIEHUs MpoOJeMbl ¢ Yy4ETOM aHallM3a HMMEIOIIUXCS MaTepuaibHBIX U
HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIEATCIBHOCTh, OIEHUBATH COOTBETCTBHE PE3YJIHTATOB IIENISIM, OIICHHBATH
PHUCKU TIOCTIEACTBUINA e TENbHOCTH;

KOOPJMHHUPOBATh U BBHIMOIHATH pabOTy B YCIOBHUSIX PEaTbHOT0, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BHBaTh KPEATUBHOE MBININICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJICM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:

BJIa/IETh HaBBIKAMH Y4EOHO-UCCIIE0BATEIbCKOM U MPOESKTHON NIEATEIBHOCTH, HABBIKAMH Pa3peLICHUS
npo0JieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUs! MPaKTUYECKUX
3a/1a4, MPUMECHEHHIO Pa3IUYHBIX METOJIOB TIO3HAHHS,

UCIIOJIb30BATh PA3JIMYHBIC BUIBI JEATCILHOCTH 110 TIOJYYEHUIO HOBOTO 3HAHWS, €r0 WHTEPIPETAIUH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B YYEOHBIX CHUTyallMsX, B TOM 4YHCIIe MPU CO3AaHUU YYEOHBIX U
COILIMATIbHBIX MPOEKTOB;

(GbopMUPOBATH HAYYHBIN THUI MBIIIJICHHS, BIaIETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMH TIOHATHSIMUA
U METOJIAMH,

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a7aud B 00pa30BATENbHOM NEATEIBHOCTH U KU3HEHHBIX
CUTYalIUsAX;

BBISIBJISITh TPUYHHHO-CIICJACTBCHHBIC CBS3W W aKTyallM3UPOBATh 3aJlady, BBIIBUTATh TUNOTE3Yy €&
pelIeHHs, HaXOIUTh AapPTyYMEHTHI IS JOKA3aTeJIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpsl U
KPUTEPUU PELICHHUS;

AHAIM3UPOBATh TOMYUYEHHBICE B XOJE€ pEIUICHHs 3aJadd pPe3yJabTaThbl, KPUTHUECKU OIICHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OITBIT,

OCYIIECTBIISATh  IIETICHANPABIECHHBI TOWUCK TepeHoca CpPeACTB W CIOCOOOB  JEHCTBUS B
po¢eCCUOHATILHYIO CPEAY;

YMETh MEPESHOCUTH 3HAHUS B TTO3HABATEIILHYIO U MPAKTHYECKYIO 00IaCTH )KU3HEACITSILHOCTH;

YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE UJEH, TpeiaraTh OPUTHHAIBHBIE MOIXOIbl M PEIICHUS, CTaBUTh MPOOIEMBI H
3a/1a4u, JOMYCKAOIINE allbTePHATUBHBIE PEIICHMSI.

3) padora ¢ ungopmanmeii:

OPHUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHUKAX HHGPOpMANuH (TEKCTe y4eOHOTO MOCOOus, Hay4dHO-
MOMYJISIPHOM JIUTEpaType, OMOJOTUYECKUX CIOBapSX M CIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B



WutepHere), aHamu3upoBaTh HHGPOPMALMIO PA3IMYHBIX BHJIOB U (HOpPM MpenCTaBlICHUs, KPUTUUYECKH
OLIGHUBATh €€ IOCTOBEPHOCTh M HEMIPOTHBOPEUYHBOCTH;

(GbopMyIMpOBaThH 3aMpOChl M MPUMEHSTh pa3IMYHbIe METOJBI MPH MOUCKE U OTOOpEe OHOIOrHYecKOi
uHpOpMaLu, HeOOXOAMMOM IS BBIIOJIHEHHsI yUeOHbIX 3ajay;

npuoOpeTaTh  ONBIT  HUCHOJNb30BaHUSA  HMH(OPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3ITUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO (GOpMYy MpeacTaBieHUs OWOIOTHYecKoil HHpopMau
(cxeMmbl, TpaUKu, THArpaMMbl, TaOIHIIbI, PUCYHKH U APYTOe);

UCIOJIb30BaTh HAayYHbIM SI3bIK B KauecTBE CpeiCcTBa Ipu pabore ¢ OMOIOorndeckoil MHpopMaluei:
NPUMEHATh XUMHUYECKUe, (PU3NYEeCKUe W MaTeMaTH4eCKHUe 3HAKH M CHMBOJIBL, (popmyiibl, abOpeBHarypy,
HOMEHKJIaTypy, UCTIOJIb30BaTh U MIPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATIJISATHOCTH;

BJIAJ€Th HAaBbIKAMU pACIO3HABaHUS M 3aIIUThl MH(OpManuu, MHPOPMALMOHHOW Oe30ImacHOCTH
JUYHOCTH.

OBJajieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHUBHBIMM el CTBUSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHHMKAallUM BO BceX cdepax KHM3HHM, AKTUBHO y4YaCTBOBaThb B JUAJIOTe WIH
JUCKYCCHUM TIO CYILIECTBY OOCyXJaeMol TeMmbl (yMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATh CY)KJICHHS
OTHOCHTEJIGHO BBITIOJIHEHUS TpEIaraéMoi 3ajaud, yYUTBHIBaTh MHTEPECHl M COTJIACOBAHHOCTH TTO3UITUH
JPYTUX YYaCTHUKOB JAMAJIOTa WIN AUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CpeJICTBA OOILEHUS, MOHMMATh 3HAYEHUE COLMUAIBHBIX 3HAKOB,
HPEANOCHIIOK BOBHUKHOBEHUS! KOH(DIMKTHBIX CUTYyallui, YMETh CMArYaTh KOH(QIMKTHI U BECTHU NIEPErOBOPHI;

BJIAJICTh PA3IMYHBIMH CIIOCOOAMU OOIICHHS U B3aUMOJICHCTBHUS, IOHUMATh HAMEPEHUS APYTHX JIIOJIEH,
NPOSIBJIATH YBOKUTEIHFHOE OTHOIICHHWE K COOECeIHHMKY M B KOPPEKTHOH ¢opme (HopMyTupoBaTb CBOU
BO3PaXKEHHUS;

pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs IeSITeJIbHOCTD:

MOHMMATh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUAYAJIHLHOH PaOOTHI MPHU PEIICHUN
Ouonoruyeckoi  mpoOneMbl, OOOCHOBBIBaTH  HEOOXOJWMOCTb HPUMEHEHHUs  TIPYNIOBBIX  (opMm
B3aMMO/ICICTBUS IPU PELICHUHU Y4eOHOH 3a1a4H;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JAEUCTBUH € yU4€TOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)XJIOTO 4JIeHa KOJUICKTUBA,;

NPUHUMATD e COBMECTHOU NIEATENIbHOCTH, OPTaHU30BBIBATh U KOOPIWHHUPOBATH NIEHCTBHA 1O €€
JOCTH)KEHUIO: COCTABIIATH IUIaH JEHCTBUM, pacpeaessTh PO ¢ yU€TOM MHEHUH Y4aCTHHKOB, OOCYXIaTh
pe3yJbTaThl COBMECTHON pabOThI;

OLICHMBATh KAaueCTBO CBOEro BKJIAJa M KaXKJIOTO YYaCTHHUKA KOMaHABI B OONIMI pe3yiabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeJylarath HOBbIE MPOEKTHI, OLEHUBATh MJIEH C MO3UIIMHA HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHUECKON
3HaYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATEIrMYECKOE TIOBEACHHWE B DPA3IMYHBIX CHTYAlHAX, MPOSBISTH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

OBJiajieHNe YHUBEPCAIbLHBIMH PeryIsTHBHBIMM 1€l CTBUSIMU:

1) camoopranu3anms:

UCTIOJIF30BaTh OMOJIOTHYECKHE 3HAHUS JUI BBIABICHHS TPOOJIEM M WX pEHICHUS B KU3HEHHBIX U
yUeOHBIX CHTYaIHsX;

BBIOMpPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHHM IIeJIEBbIe U CMBICIOBBIE YCTAHOBKM B CBOMX JEHCTBUSX
U MOCTYIKaX MO OTHOILIEHUIO K )KUBOW MPUPOJIE, CBOEMY 3/I0POBBIO U 3I0POBBIO OKPY KAIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIISATh TTO3HABATEIBHYIO JICATEIHHOCT, BBISBIATH MPOOJIEMBI, CTaBUTh H
(opMyIMpOBaTh COOCTBEHHBIE 331a4l B 00Pa30BaTEIbHON JESITEIbHOCTH U JKU3HEHHBIX CUTYaLHSIX;

CaMOCTOSITENIFHO COCTaBJIATh IIJIAH PELICHHs MpoOJieMbl C YYETOM HMMEIOLIUXCS PECcypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTCHUH;



JIaBaTh OLIEHKY HOBBIM CUTYAILUSIM;

pacuupsaTh paMKH y9eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apTYMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO M IMPOSBICHUIO HIMPOKOW SPYIUIMHM B Pa3HbIX 00JacTAX 3HAHUI,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIBTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JIlaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTh KOPPEKTHUBBI B JIE€SITEIIBHOCTh, OLIEHUBATh COOTBETCTBHE
pE3yIbTATOB LIEIISM;

BJIQJICTh HABBIKAMHU TI03HABATEIbHON pe(dIeKCHu KakK OCO3HAHHS COBEPIIAEMBbIX JICHCTBHA H
MBICTTUTEIILHBIX MPOIECCOB, UX PE3yJbTATOB U OCHOBAHUH, UCIIOJIB30BATh PUEMBI PEIICKCUU ISl OIEHKU
CUTYyalli, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

MIPUHUMATh MOTHUBBI U apTyYMEHTBI IPYTUX [PU aHAJIU3E PE3YJIbTATOB JIECSITEIbHOCTH;

3) npuHsATHE ceOs1 M APYIrUX:

MPUHUMATH ce0sl, MOHNMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€ PE3YIbTATOB JIEATEIbHOCTH;

IpU3HABaTh CBOE NIPABO U MPABO APYTUX HA OIINUOKU;

pa3BHBATh CIIOCOOHOCTh MOHMUMATh MUP C TTO3UIUH JIPYTOr0 YeJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOCHUS COlep:kaHus ydueOHoro npeamera «buonorus» Ha yriayO0néHHOM
YpOBHE OpHCHTHPOBaHBI Ha obecriedeHne mnpodmisHOro o00ydeHHsT oOydvaromuxcs Ouosiorun. OHH
BKJIFOYAIOT: crienu(uueckue ajisi OMOJIOTMH Hay4YHBIC 3HAHUS, YMEHHS M CIIOCOOBI ACHCTBUN MO OCBOCHUIO,
UHTEPIIPETAllMd U MPEOOPa30BaHUI0 3HAHWUN, BUABI JIEATEIHHOCTH IO IMOJYYCHHUIO HOBBIX 3HAHHM U HX
NPUMEHEHHUI0O B pPa3jMYHBIX Y4YeOHBIX, a TaKXKe B pEalbHbIX KU3HEHHBIX cHUTyarusx. l[IpenMeTrHbie
pe3yabTaThl MPEJCTABIEHBI 110 TOJIaM U3YUYEHUS.

[IpeameTHbIe pe3ysabTaThl OCBOEHUS YyuyeOHOro mpenmera «buonorus» B 10 kaacce HOMKHBI
OTpaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MeCT€ MU pOJU OHOJOTHH B CHCTEME EeCTECTBEHHBIX HAyK, B
(GbopMHPOBaHUH €CTECTBEHHO-HAYUYHON KapTUHBI MUPA, B TTIO3HAHWU 3aKOHOB MPUPOJIBI U PEUIEHUHU MPOOIIeM
pallMOHATIBLHOTO TMPHUPOJIOTIONB30BAHUS, O BKJIAJE POCCHHCKUX M 3apyOEKHBIX YYEHBIX B pa3BUTHE
OnoJIOruy;

BIIQJICHHE CHCTEMOM  OHONOTMYECKHUX 3HAHUM, KOTOpas  BKJIIOYAET: OCHOBOIIOJArarolue
OMOJIOTMYECKUE TEPMUHBI U TTOHATHUS (KU3HB, KJIETKA, OPTaHU3M, METa0O0IM3M, TOMEOCTa3, CAaMOPETYJISIINS,
CaMOBOCIIPOU3BEICHNE, HACJIEICTBEHHOCTh, M3MEHUYHUBOCTb, POCT U Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(xknerouynas teopus T. IlIBanna, M. lllneiinena, P. BupxoBa, xpomocoMHasi Teopus HacieAcTBeHHOCTH T.
Moprana), yuenus (H. . BaBuioBa — o nieHTpax MHOT000pa3us U MPOUCXOKICHUS KYIbTYPHBIX PACTCHHUIA),
3aKOHBI (€IMHOOOpa3usi MOTOMKOB IEPBOTO TMOKOJEHUS, PACHICTUICHUS, YHCTOTHI TraMeT, HEe3aBUCHMOTO
HacienoBanus . MeHens,, TOMOJIOTUYECKHX PSJIOB B HacleACTBeHHOW m3MeHunBoctd H. WM. BaBumoga),
MPUHITUTIBI (KOMIUIEMEHTAPHOCTH );

BIIQJICHHE OCHOBHBIMH METOJaMH HAy4HOTO T[IO3HAHUS, WCIONb3yeMbIX B OHOJOTHYECKUX
HCCJICTOBAHMSIX KUBBIX OOBEKTOB (OMHCAaHKE, U3MEPEHHE, HAOII0IeHUE, SKCIIEPHUMEHT);

YMEHHE BBIICNATH CYIIECTBEHHBICE TMPU3HAKW: BHUPYCOB, KIETOK NPOKAPHUOT U DYKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJICTOYHBIX OPTAaHU3MOB, B TOM 4Hclie OakTepuii, rpuOOB, pacTeHUH, KUBOTHBIX U
YeJloBeKa, CTPOCHUSI OpPraHoB M CHUCTEM OpPraHOB pACTEHUM, KUBOTHBIX, YEJIOBEKa, IPOILIECCOB
KU3HEJEATEIIbHOCTH, MPOTEKAIOIIUNX B OpPraHM3Max pPACTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHMUYECKUX
mporeccoB: OOMEHa BemecTB (MeTaboJM3M), TPEBpAIIEHUS DSHEPrUH, OpOXKEHHsS, aBTOTPO(GHOrO u
reTepoTpoHOro THUIOB NHUTaHUS, (OTOCHHTE3a W XEMOCHHTE3a, MMHTO3a, Meiio3a, rameToreHesa,



SMOpHOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS, MHIMBHIYaJIbHOIO PA3BUTUS OpraHu3Ma
(oHTOTEHE3a), B3aUMOJICHCTBHS T€HOB, FETEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABJIMBAaTh B3aMMOCBS3U MEXIY OPraHOMAAMHU KIETKH U UX (QYHKLUUSAMH, CTPOCHUEM
KJIETOK Pa3HbIX TKaHEH U UX (QYHKLUUAMH, MEXy OpraHaMH U CUCTEMaMH OpraHOB Y PAaCTEHUMH, )KUBOTHBIX U
YeJoBeKa U UX (PYHKUUSAMH, MEXIYy CHUCTEMaMU OpPraHOB M MX (QYHKLHUSAMH, MEXAy 3TanamMu oOMeHa
BEIIECTB, ATallaMH KJIETOYHOTO IMKJIA W >KU3HEHHBIX LMKIOB OPraHU3MOB, STalaMd SMOPHOHAIBHOTO
pa3BUTHS, TEHOTUIIOM U (EHOTHIIOM, (DEHOTUTIOM U (paKTOpaMu cpelibl OOUTaHHS;

YMEHHUE BBISIBIIATh OTJIMYUTENbHbIC IPU3HAKU JKUBBIX CHCTEM, B TOM YHCJE PACTCHUH, KUBOTHBIX U
YeJIOBEKA;

YMEHHUE UCTOJIb30BaTh COOTBETCTBYIOIINE apIyMEHTHI, OMOJIOTHUECKYI0O TEPMHHOJIOTUIO U CUMBOJIHKY
JUIsl 1OKA3aTeNbCTBA POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIII;

yMEHHE pellaTh OWOJOTMYeCKUe 3aladyd, BBIABIATh I[PUUYUHHO-CIEACTBEHHBIE CBS3U MEXAY
UCCIIElyeMbIMH OHMOJIOTHYECKUMH IPOLIECCAaMH U SIBICHUSIMH, J1€J1aTh BBIBOJBI U IIPOrHO3bl HA OCHOBAaHHUU
[IOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIOJHAThH JIaODOpaTOpHbIE M IpaKkTUYeCKHe paboThl, cOONI0AaTh IpaBUiia MpU padoTe C
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIABUIaTh I'MIIOTE3bI, IPOBEPITh UX HKCIEPUMEHTAIBHBIMU CPEACTBAMU, (HOPMYIUpPYs LEb
UCCJIEJOBaHMSI, AaHAIM3UPOBATh NIOJyUYEHHBIE PE3YJIbTAThl U JA€JIaTh BbIBObI;

YMEHHE y4YacTBOBaTh B Y4eOHO-MCCIIEOBATENBCKOW paboTe 1Mo OMOJOTHH, SKOJIOTUH M MEIHUIIMHE,
IPOBOIUMOM Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MPEACTABIATH MOJYyUYCHHbIE PE3YJIbTaThI
Ha YYEHUYECKUX KOH(EepEeHIUIX;

YMEHHE OLICHUBAaTh AITHUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B oOnactu OWONOrMM U
MEAMLMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIPAaBIEHHOE W3MEHEHHWE TIe€HOMa U
CO3J1aHHE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIA BBIOOpP Oynyiieil nmpodeccuoHanbHON AEATENbHOCTH B O0JIACTH
OMO0JIOTNH, MEIULIUHBI, OMOTEXHOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO35AHCTBA, MUIEBON MPOMBIIUIEHHOCTH,
yIayOisiTh NO3HABaTENIbHBIM HWHTEpEC, HANpPaBJIEHHBIM HAa OCO3HAaHHBIM BBIOOP COOTBETCTBYIOLICH
npodeCcCuu U MPOJOIKEHUE OMOJIOTHIECKOTO 00pa30BaHMs B OpraHU3AIUSIX CPEIHETO MTPO(PECCHOHATIBHOTO
U BBICILIEr0 00pa30BaHMUs.

[IpenmerHble pe3yibTaThl OCBOEHHUS YyueOHoro mnpenmera «buonorus» B 11 Kaacce TOTKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECT€ MU poJU OHMOJOTMM B CHCTEME €CTEeCTBEHHBIX HAyK, B
(GOpMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHUpA, B MO3HAHUM 3aKOHOB HPUPOABI U
pELICHUH SKOJIOTMYECKUX TMpoOJeM 4YeloBeYecTBa, a TaKXKe B PEIIEHUH BONPOCOB PALMOHAIBHOTO
IPUPOJIONOIB30BaHUs, U B (POPMUPOBAHUU IIEHHOCTHOT'O OTHOILIEHUS K MPHUPOAE, OOIIECTBY, YEJIOBEKY, O
BKJIaJIe POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BJIAJIeTh CUCTEMOIl OMOIOTHYECKUX 3HAHUHM, KOTOpask BKJIIOYAET OINpPEeNICHUs] U TOHUMaHue
CYUIHOCTH OCHOBOIIOJIATAIOLINX OHOJIOTUYECKUX TEPMHUHOB W TMOHATHH (BHI, 3KOocHcTeMa, Ouocdepa),
Ouosoruueckre Teopuu (dBosonroHHas Teopus Y. JlapBuHa, cMHTEeTHYecKasi TEOpPHUS BOJIIOLNH), YUEHUS
(A. H. CeBepuoBa — o myTsx U HampaBieHHUsX sBomtonuu, B.M. BepHaackoro — o Ouocdepe), 3aKOHBI
(remetuueckoro paBHoBecus J[x. Xapau u B. BaiinGepra, 3apoapimeBoro cxoacrtsa K. M. bapa), npasuna
(MuaumyMma HO. JIubGuxa, >KOJOTMUYECKOW MUpaMUAbl AHEPTUM), rumotessl (rumore3a «mupa PHK» V.
['unGepTa);

yMEHHE BIIQJIETh OCHOBHBIMH METOJAMM HAyYHOTO IO3HAHHUS, HCMOIb3yEeMBIMH B OHMOJIOIMYECKUX
UCCIICIOBAaHUAX JKHUBBIX OOBEKTOB M 3KOCHCTEM (ONHMCAaHUE, HU3MEpEeHHe, HaONI0JICHHE, HKCIIEPHUMEHT),
croco0amHM BBISIBIIEHUS M OLICHKHM aHTPOTIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBIIENATh CYIIECTBEHHbIE MpPHU3HAKU: BHUJIOB, OHOTE€OIEHO30B, SKOCUCTEM M Ouochepsl,
CTa0WJIM3HUPYIOLIETO, JABMXKYIIETO U Ppa3pbIBAIOLIETO0 E€CTECTBEHHOIO O0TOOpa, aIoNaTpU4YEcKOro M
CHUMITaTPUYECKOTO BUA000pA30BaHUS, BIUSHUS [BWXKYIIMX CHJ 3BOJIONMM HAa TEHO(OHJ MOIMYJISALUH,



pUCIOCOOJICHHOCTH OPraHU3MOB K Cpefic OOMTaHMs, YepPEeIOBaHUS HAMPABICHUH BOJIOIUH, KPYTOBOPOTa
BEIIIECTB U MTOTOKA SHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXKIY IMPOLIECCAMHU D3BOJIONUHU, JBWXKYIIUMHU CHIAMHU
AHTPOIIOTEHE3a, KOMIIOHEHTAMH Pa3IMYHBIX SKOCHCTEM M MPUCITIOCOOICHUSIMU K HUIM OPTaHU3MOB;

YMEHHUE BBIABIATh OTJIMYHUTEIBHBIC MPHU3HAKH JKHBBIX CHUCTEM, HPUCIOCOOICHHOCTh BUIOB K Cpeie
oOuTaHusi, aOMOTHYECKUX ¥ OUOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3€H OpraHu3MoB B
COO0O0IIIeCTBaX, AaHTPOMOTEHHBIX U3MEHEHUN B IKOCHCTEMAaX CBOCH MECTHOCTH,

YMEHHUE UCIOJIh30BaTh COOTBETCTBYIOIIUE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOTHIO U CUMBOJIHKY
JUTSL JIOKA3aTeNIbCTBA POJCTBA OPTaHU3MOB PAa3HBIX CHCTEMATHYECKHX TPYII, B3aMMOCBSI3U OPTaHU3MOB H
cpensl OOWMTaHUS, €IUHCTBA YEIIOBEYECKHX pac, HEOOXOMMMOCTH COXPAHEHHS MHOT0O0Opas3usi BHIOB U
9KOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MTPUPOJIBI M YEIIOBEYECTBA;

YMEHHE peliaTh OWOJIOTUYECKUE 3a/a4yd, BBISBISATH MPUYAHHO-CICACTBEHHBIC CBSI3U MEXKIY
UCCIIETyeMBIMH OMOJIOTUYECKUMH TIPOIIECCAMH ¥ SIBJICHUSIMH, JIEJIaTh BBIBOJBI U MPOTHO3bI HA OCHOBAHHH
MOJTyYEHHBIX PE3yIbTaTOB;

YMEHHE BBITIONHATE JIAOOPATOPHBIC M IMPAKTHYECKHE PabOThI, COOJIOATh TMpaBWia Mpu padoTe ¢
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIJIBUTaTh TMIIOTE3bI, IPOBEPSITh UX IKCICPUMEHTAIBHBIMH CPEACTBaMU, (HOpMYIUpPYS 1Eb
WCCJICIOBAHMSI, aHATM3UPOBATH TIOJYUYECHHBIC PE3YyJIbTATHI U JICTIaTh BBIBOIBI;

YMEHHE y4YacTBOBaTh B Y4eOHO-MCCIIEOBATENBCKOW paboTe 1Mo OMOJOTHH, SKOJIOTUH M MEIHUIIMHE,
NPOBOJUMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOINECTB, U MyOJIMYHO TPEACTABIATh MOJYYCHHBIC PE3yJIbTAThI
Ha YYCHUYECKUX KOH(PEPEHIIHUIX;

YMEHHE OIICHUBATh TMIIOTE3bI U TCOPUH O MPOMCXOKICHUH XKU3HHU, YEIIOBEKA U YEJIOBEUECKUX pac, O
NPUYMHAX, TTOCIEACTBHSIX U CIIOc00ax MpeaoTBpaIleHuUs TI00aTbHBIX H3MEHEHHH B Onocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oymyiei mpodecCHOHaNbHOM JEATEIBHOCTH B O0JIACTH
OHMOJIOTHH, 3KOJOTHU, TPUPOIONOIH30BAHUS, MEIUIUHBI, OMOTEXHOJIOTUH, IICHXOJOTHH, BETCPUHAPHH,
CEJIbCKOTO XO035UCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIIIyONIATh MMO3HABATENbHBINA WHTEPEC, HANpPaBIECHHBIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH Mpodeccru U MPOJIODKeHHE OMOJIOTHYECKOTO 0O0pa3oBaHUS B
OpTraHU3aIsIX CPEAHET0 MPOPECCHOHATBHOTO B BBICIIIETO 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
No /i HaumeHoBaHue pa3jiejioB U TeM Konrponsmmie  Tpaxrmieckie (uudposbie)
NMPoOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI pecypes:
1 buosorus xak Hayka
2 JKuBBIE CHCTEMBI U X U3yYCHHE 1
3 buosnorust kietku 0.5
4 XUMHUYECKasi OpraHu3aIus KISTKH 10
5 Ctpoenue u GyHKIMH KIETKH 8
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KJIETKE
7 HaCJ'Ie,I[CTBeHIfa}I uHbopMaIus u 9 1 05
peanuzanus e€ B KJIeTKe
8 JKHU3HEeHHBIN UK KIETKA 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'enetnka — Hayka 0 HACIEICTBEHHOCTH U ) 05
U3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOTIOTHUS 4
17 PesepBHOE Bpems 1 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeEM Korrrpoasreie  Tpaktuseckue (ungposBbie)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 3aposkJeHNe U Pa3BUTHE IBOJTIOLMOHHBIX 4 1
IpeJICTaBICHUN B OMOJIOTUU
2 MuKpo3BOIIOLHS U €€ PE3YIIbTAThI 14 2
3 Maxkpo3Bosronus 1 €€ pe3yabTaThl 6
4 [TpoucxoxaeHrue u pa3BUTHE KU3HU Ha 15 1 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJoTUsl — HayKa O B3aUMOOTHOILICHUSAX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou
Opranu3Msl U cpesia 0OUTaHMs 9 15
DKOJIOTHS BUAOB U TOMYJISIUAN 9 0.5
9 DKos0rus coodIecTB. DKOJIOTHYECKHE 12 1 05
CHCTEMBI
10 buocdepa — riobaibHas SKocUcTEMa 6
11 YenoBek U OKpyrKaroIas cpeaa 6
12 PesepBHOE Bpems 8 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 7.5
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