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MNOACHUTEJIBbHAS 3AIINCKA

[Iporpamma mo yueOHOMy mnpeamety "buonoruss" (manee - OMOJIOTHS) Ha ypOBHE
cpenHero oo6mero ooOpasoBaHusi pa3pabotaHa Ha ocHoBe DenepanbHOro 3aKoHa OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®@eneparuny, ®PI'OC COO,
Konuenuuu npenojgaBanust yueOHOro npeamera «buonorus» v OCHOBHBIX IMOJIOKEHUN
benepaibHON paboyeil mporpaMMbl BOCITUTAHUS.

YueOusiit npenmer «buonorus» yrayonéanoro ypoHs uzyudeHus (10—11 kmaccer)
ABJIIETCS OJIHUM U3 KOMIIOHEHTOB IpeaMeTHoW obnactn «EcTecTBeHHO-Hay4yHBIE
npeameTsl». CornacHo nonoxeHusm PI'OC COO npoduibHble y4eOHBIE MPEAMETHI,
n3ydaeMmble Ha YriyOJIEHHOM ypOBHE, SBJISIIOTCS crocobom nuddepeHunanuu o0ydeHus
Ha yYpOBHE CpPEIHEro oO0IIero oO0pa3oBaHMsA U MPHU3BAaHbI OOECHEUUTh NMPEEMCTBEHHOCTD
MEXy OCHOBHBIM OOIIMM, CPEAHUM OOIIMM, CPEIHUM HPO(ECCHOHATBHBIM U BBICIIUM
oOpazoBaHueM. B TO ke Bpemsi KaXIbli M3 3THUX Y4E€OHBIX MPEIMETOB JOKEH OBITh
OpUEHTHpPOBAaH Ha MPHOPUTETHOE pELICHHE O0pa30BaTENbHbIX, BOCIHUTATEIbHBIX U
pa3BUBAIOIIMX  3a/ay, CBA3AHHBIX ¢  npodopHeHTaUMer  oOydalmuxca U
CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOI'O 3HAHUS, CBSI3aHHOIO C
OuoJioruei, MeTMIIMHON, SKOJIOTUEH, TICUXO0JIOTHEN, CTOPTOM UJIM BOCHHBIM JI€JIOM.

[Iporpamma mo yue6HOMY mpenmery "buonorusa" naér mpencraBieHue O IENIH U
3ajayax M3ydeHuss ydyeOHoro mpeamera «buosorus» Ha yriyOJIEHHOM YpOBHE,
ompenenser  o0s3aTeabHOe  (MHBApUAHTHOE)  MPEIMETHOE  COJIepXaHue,  €ro
CTPYKTYPUPOBAHHME IO pa3jeiiaM U TeMaM, paclpeliesieHue MO KilaccaM, PEeKOMEHAYET
MOCJIEIOBATEILHOCTh H3Y4YEHUs Yy4yeOHOro marepuana Cc y4ETOM MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€d, JIOTMKA Yy4eOHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEU
oOyuaromuxcs. B mporpamme mo OMONOTHM peajn3oBaH MPUHIUI MPEEMCTBEHHOCTH C
M3ydeHueM OHOJIOTMM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, Onaromaps udemy
MPOCMAaTPUBAETCA HAMPABICHHOCTh HAa MOCIEAYIOLIEE Pa3BUTHE OMOJIOTHUYECKUX 3HAHUHU,
OPUEHTHPOBAaHHBIX Ha  (OpMHpOBAHME  ECTECTBEHHO-HAYYHOTO  MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILJICHUS, PECTABICHUN O 3J0pOBOM 00pa3e >KU3HHU, Ha BOCIIUTAHUE

OepeXKHOT0 OTHOILIEHUS K OKpYXarollel mpupoaHoil cpene. B mporpamme mo 6uonoruu
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TaK)K€ TIOKa3aHbl BO3MOXKHOCTH y4deOHOTO mpenMera «buonorus» B peamu3aiuu
tpedoBannii PI'OC COO K m[IaHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM H
IpeAMETHBIM pe3ysbTaTaM o0y4deHUs] U B (OPMUPOBAHMH OCHOBHBIX BHIOB Yy4eOHO-
MO3HABATEJIbHOW  JICATEIIBHOCTH  OOy4YarolMXCA IO  OCBOGHHMIO  COJACpPKaHUS
OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

VYueOHubiii npeaMer «buojorusy» Ha YpOBHE CpeAHEro oOmiero o0Opa3oBaHUS
3aBepIraeT OMOJOTHYEeCKOe 00pa3oBaHHWE B IIKOJE W OPUEHTHUPOBAH HA PACIIUPEHUE U
yrayOJeHue 3HaHWM OO0ydallMxcs O >KUBOM MpHUpOJE, OCHOBaX MOJEKYISPHOU U
KJIETOYHON OHOJIOTMH, SMOpPUOJIOTUU W OHWOJIOTUM Pa3BUTHUSI, TEHETHUKHU, CEJEKIUH,
OMOTEXHOJIOTHH, BOJIIOIMOHHOTO YUCHUS U SKOJIOTHH.

N3yuenune yuebHoro mnpenvera «buonorus» Ha  yriayOJEHHOM  ypOBHE
OpPUEHTUPOBAHO HA TMOJTOTOBKY OOYYaOUIUXCA K TMOCIEAYIOUEMY TOJYYEHUIO
OMOJIOTUYECKOTO 00pa30BaHUsl B By3aX W OpPraHU3AIMIX CpPeAHEro MpodecCHOHaTLHOTO
oOpazoBanusi. OCHOBY €ro COJEp>KaHHsI COCTABJISET CHCTeMa OMOJIOTHYECKUX 3HAHWIA,
MOJIYYECHHBIX TMPU H3YUYCHUH OOYYAIOUIMMHCS COOTBETCTBYIOIIMX CHCTEMATUYECKHUX
pasjesioB OMOJIOTHM Ha YPOBHE OCHOBHOIO o0Omiero oopaszoBanus, B 10—11 kmaccax 3tu
3HaHUA TMOJY4YaroT pa3BuTHE. Tak, paclIUpEeHbl U YIIIyOJeHbl OMOJOTUYECKHE 3HAHUS O
pacTeHMSIX, JKUBOTHBIX, TIpubax, OakTepusXx, OpraHU3Me 4YeJIOBEeKa, OOmMxX
3aKOHOMEPHOCTSIX ~ KMU3HH, JOMOJHUTEIBHO BKIIOUEHBl OHMOJOTUYECKHUE CBEICHUS
MPUKJIAIHOTO U MOUCKOBOTO XapakTepa, KOTOPbIe MOXKHO HCIOJIb30BaTh KaK OPHUEHTUPHI
JUTSI TIOCJIEYIOIIETO BhIOOpa mpodeccun. Bo3MokHa Takyke MHTETparus OMOJIOTHYECKUX
3HAHUU C COOTBETCTBYIOIIUMHU 3HAHUSMHU, TOJYYECHHBIMUA O0YUYaIOIIUMUCS TPU U3yYCHUHU
bu3uKY, XUMHUH, reorpaduu 1 MaTEMaTUKH.

CrtpykTypa mporpamMmbsl 1o yueOHoMy mipeameTy "buonorus" orpaxkaer cuUCTEMHO-
YPOBHEBBI W DBOJIIOIIMOHHBIA TOAXOAbI K HU3ydeHHI0 Ouosioruu. COrIacHO UM,
M3Y4YalOTCs CBOWMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIsl >KUBBIX CHUCTEM pa3HOTO
YPOBHSI OpraHU3alllM, 3BOJIIOIMKA OPraHUYECKOro MHUpa Ha 3emiie, COXpaHEHUs
OMOJIOTHYECKOTO0 pa3HooOpa3us 1iaHeTel. Tak, B 10 Kjacce uU3y4yarOTCsS OCHOBBI

MOJIEKYJISIPHOM M KJIETOYHOU OMOJIOTHUH, YMOPUOJIOTUN U OMOJIOTUU Pa3BUTHS, TEHETUKH U

3



CEJICKIIMN, OWOTEXHOJOTUHW W CHUHTETUYECKON OHOJIOTHH, aKTyalu3upYIOTCS 3HAHUS
oOy4Jarornuxcsi o 60TaHWKE, 300JI0TUH, aHATOMUH, (pu3nosnornu vemoBeka. B 11 kmacce
U3Y4aroTCs SBOJIIOIIMOHHOE YUYE€HHE, OCHOBBI SKOJIOTHUHU U yueHue o duocdepe.

VYueOusiii npeamer «buonorus» mnpusBaH OOECHEUUTH OCBOCHUE OOYUYaIOIUMUCS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, WUJIEH, MPUHIIMIIOB W TPABWI, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTUHBI MUpa, 3HAHUN O CTPOECHUU, MHOTOOOpa3uu
U OCOOCHHOCTSIX KJI€TKH, OpraHu3Ma, MONyJSIUU, OWOILIEHO3a, SKOCHCTEMBI, O
BBIJIAIONIUXCSI HAYYHBIX JIOCTHXKEHUSX, COBPEMEHHBIX HCCJIEIOBAHUSIX B OHOJIOTHUH,
MPUKJIAJIHBIX ACHEKTaX OMOJIOTMYECKUX 3HAHUU. {71 pa3BUTHS U MOJAEp KaHUsI HHTEpeca
oOyyaromuxcsi K OHOJIOTUM Hapsiy CO 3HAYUTEIBHBIM O0BEMOM TEOPETUUYECKOTO
Marepuaia B COJEpKaHUU MPOTrpaMMbl MO OHOJOTUU TPEIYyCMOTPEHO 3HAKOMCTBO C
HUCTOpUEH CTAaHOBJICHUS M Pa3BUTUA TOW WM HMHOM o00JacTh OWOJIOTHH, BKJIAJOM
OTEUECTBEHHBIX W 3apyOCKHBIX YYEHBIX B PEIICHHWE BAXKHEHIIMX OHOJOTUYECKUX U
AKOJIOTHYECKUX TTPOOIIEM.

Ilens wm3yuenusi yueOHoro mnpenmera «buosorus» Ha yriayOJéHHOM YypOBHE —
OBJIAJICHHE OOYYaIOIMMHUCS 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAJIHLHOW OpraHu3aluu
KUBBIX CHUCTEM DPa3HOr0 paHra M MpUOOpPETEHHWE YMEHUW HCIOJb30BaTh ITH 3HAHUS B
dhopMUpOBaHUM HHTEpEca K ONpelelIéHHON 00acTH nMpodecCHOHANBHON eI TEIbHOCTH,
CBSA3aHHOW C OwWoJorMen, WM K BBHIOOPY Yy4eOHOTO 3aBeACHHUS ISl TPOAOIIKCHUS
OMOJIOTUYECKOTO 00pa30BaHUsI.

JlocTiokeHue 1enu u3ydeHusi ydeOHoro mpeamera «buomorus» Ha yriayOnéHHOM
YpPOBHE 00€CIIEYMBACTCS PEIICHUEM CIEAYIONINX 3a/1ay:

OCBOEHHE OOYYalOIUMHCS CHUCTEMbl OHOJOTMYECKHMX 3HAHWUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpHUAX, KOHIEMIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBWJIaX, COCTABIIAIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHpPA; O
CTPOEHHU, MHOTOOOpa3u U OCOOCHHOCTAX OMOJOTUYECKUX CUCTEM (KJIETKA, OpTaHU3M,
MOMYJISIIINS, BUI, OMOTEOIeH03, OMocdepa); O BBIAAIONIUXCS OTKPBITUSAX U COBPEMEHHBIX

HCCIICAOBAHUAX B 6I/IOJ'IOFI/II/I;



O3HAKOMJIEHWE OOydYalmmMXCs C METOJaMU T[IO3HAHWS JKUBOW  TPUPOJBIL:
HCCJIEIOBATEIbCKUMU METOJaMHU OHOJIOTUYECKUX HayK (MOJICKYJISIPHOM H KJIETOYHOMN
OuooTHH, SMOPHOJIOTHH U OUOJIOTUN Pa3BUTHS, TCHETUKH U CENIEKIINN, OMOTEXHOIOTHH U
CUHTETUYECKON OHMOJOTHH, MAajJCOHTOJIOTUH, SKOJOTHH); METOJAaMU CaMOCTOSTEIHLHOTO
NpOBECHHS OMOJIOTHYECKUX WCCIICIOBAaHUN B JabopaTtopuu M B MpHUpojae (HaOroIeHue,
U3MEpECHHE, YKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJICHHE OOYJAIOIMIMMUCA YMEHHUSIMH: CaMOCTOATEIHHO HAaXOAUTh, aHAIU3UPOBAThH
U UCIOJIb30BaTh OMOJIOTUYECKYI0 HMH(POPMAIIUIO; TOJIb30BAaThCS  OMOJOTMYECKON
TEPMHUHOJIOTHEH W CHUMBOJIMKOHM; YCTAaHABIWBATh CBS3b MEXIY pa3BUTHEM OHOJOTUH M
COIMATBHO-PKOHOMHYECKUMHU M YKOJOTHICCKUMH TPOOIeMaMH 4eI0BEUeCTBa; OIICHUBATh
MOCJIEJICTBUSI CBOEH JESATEIBHOCTU MO OTHOIICHUIO K OKpYXalolled MPUPOIHOM cpene,
COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO OKPY’KAIOIIUX JIFOJIEH; 000CHOBBIBATh U COOJIIOIATh
Mephl MPOoGUIAKTUKH WHOEKIIMOHHBIX 3a00JIeBaHUM, MpaBuia MOBEACHUS B MPUPOJE U
oOecrieueHnss 0€30MACHOCTU COOCTBEHHOW JKM3HEACSATENHPHOCTH B  UPE3BBIYANHBIX
CUTYyallMsIX TPUPOTHOTO M TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMCHHBIC
Hay4HbIEC OTKPBITUA B 00J1aCTU OMOJIOTHH;

pa3BUTHE y OOYYArONIUXCS WHTE/UICKTYalbHBIX W TBOPYECKUX CIIOCOOHOCTEH B
MPOIIECCEe 3HAKOMCTBA C BBIIAIOIIMMHUCS OTKPBITUSIMU U COBPEMEHHBIMU HCCIICIOBAHUSIMU
B OWoOJOTMM, pEIIaeMbIMH €10 MpoOJieMaMH, METOAOJOTHEeH  OHOJOTUYECKOTO
WCCJICIOBAHMS,  TNPOBEIACHUS  OKCICPUMCHTAIBHBIX  HCCICIOBAaHWUN,  PCIICHHS
OMOJIOTUYECKUX 33]1a4, MOJICTUPOBAHUS OMOJIOTHYECKUX OOBEKTOB U MPOIECCOB;

BOCITUTAHUE y 00YYaIOIINUXCS IIEHHOCTHOTO OTHOIICHHMS K KUBOM TIPHUPOJIC B IICJIOM U
K OTIETBHBIM €€ 00OBCKTaM W SBIICHUSAM; (DOPMHUPOBAHHE DKOJOTHYCCKOW, TCHETHUECKON
IPaMOTHOCTH, OOIIEH KyJIbTypbl TOBEICHUS B MPHUPOJIC; WHTETPAIMH €CTECTBEHHO-
HAaYYHbIX 3HAHUU;

npuodpeTeHue 00yJaroIMucs KOMITETEHTHOCTH B paIrMoHAIIBHOM
MIPUPOIONIOIL30BaHNN (COOJTFOICHUE TIPAaBWJI TOBEICHUS B TPHUPOJE, OXPaHBl BHUJIOB,
aKocHuCcTeM, Orochepsl), COXpaHEHUU COOCTBEHHOTO 370POBbSI M 3JIOPOBBSI OKPY KAFOIIIUX

moaeit (cobmoneHuss Mep npoduIakTHKK 3a0osieBaHui, obecriedeHne O0e30MmacHOCTH
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KUBHENIEATCTbHOCTH B YPE3BBIUAWHBIX CHUTYAIllUAX NPHPOJHOTO M TEXHOTEHHOTO
XapakTepa) Ha OCHOBE WCIOJIb30BaHMUS OHOJIOTMUECKMX 3HAHWMM W YMCHHHA B
MOBCEAHEBHOM JKU3HMU;

CO3/IaHHE€ YCJIOBHUW MJii OCO3HAHHOTO BBHIOOpa OOYYAIOUIMMHUCS WHIAUBUAYAIbHON
o0pa3oBaTeNnbHON TPaeKTOPUH, CIOCOOCTBYIOUIEH MOcCenyroemMy npoheccuoHaIbHOMY
CaMOOTIPEIEICHHUIO, B COOTBETCTBUU C MHIUBUIYAIbHBIMUA HHTEPECAMU U TOTPEOHOCTIIMU
peruoHa.

OO611ee yuCiIO 4acoB, OTBEJICHHBIX HA M3yY€HUE OMOJIOTUN Ha YIIIyOJIEHHOM YPOBHE
cpeaHero odmiero odpazoBanus, coctapigetr 204 yaca: B 10 xknmacce — 102 gaca (3 yaca B
Henenmo), B 11 kimacce — 102 gaca (3 yaca B HeJIelO).

OT6op opraHu3alMoOHHBIX (GOPM, METOJAOB M CpPEICTB OOydeHus OHUOJIOTUHU
OCYIIECTBIISIETCS € YYETOM cheuu(uKd ero CoAepaHus W HalpaBICHHOCTH Ha
MPOJIOJDKEHHE ~ OMOJIOTMYECKOTOo  Oo0pa3oBaHWMs B OpraHM3alusix  CPEIHEro
po(hecCHOHANIBHOTO U BBICIIEr0 00pa30BaHUs.

OO0s13aTeNBHBIM  YCIIOBHEM TIpH OOy4YeHHHM OHOJOTMH Ha YriayOJIEHHOM YpOBHE
ABJISICTCSI TPOBEJIEHWE JA0OpAaTOPHBIX U MpaKTHYeckux pador. Takke ydacTue
oOydaromuxcsi B BBIIOJIHEHWH TMPOEKTHBIX U y4eOHO-MCCIEeNOBATENbCKIX —padorT,
TEMaTUKa KOTOPBIX OMpENeNsAeTCS Y4YUTEJIEeM Ha OCHOBE HWMEIOIIMXCS MaTepHaIbHO-

TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBUHU.

COAEPXAHHUE YYEBHOI'O ITPEIMETA

10 KUIIACC

ConepxaHue NpPOrpaMMbl, BBIJEIEHHOE KYpPCU80OM, HE BXOOUT B HPOBEPKY

rocyjaapcTBeHHou utorooit arrecramuu (I'MA).

Tema 1. buosiorusi Kak HayKa



CoBpemenHass Ouonorusi — KOMIUIEKCHass Hayka. Kparkas wucropus pa3BUTHS
Oouonorun. buonormueckne Hayku U H3ydaemble UMHU TpoOieMbl. DyHIaMeHTalbHEIE,
NPUKJIAJHbIC U TTOMCKOBBIE HAYYHBIEC UCCIIEAOBAHUS B OMOJIOTHH.

3nauenue Owuonornd B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOMH
kaptuHbl Mupa. [Ipodeccuun, cBsizaHHble C Ouosiorueil. 3HaueHHe OHOJOTUU B
NPAaKTUYECKON  NIEATENBHOCTHM  YEJIOBEKAa:  MEOUIMHE,  CEIbCKOM  XO3SICTBE,
IIPOMBIIIEHHOCTH, OXPAaHE IPUPOIBI.

JdemoHcTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, V.
l'apseir, I'. Mengens, B. U. Bepnanckuii, U. II. I[laBno, 1. M. Meunukos, H. WU.
Basumnos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBsi3b OuOJNIOTMM € JAPYTMMH Haykamu», «Cucrema
OMOJIOTMYECKUX HAYK».

Tema 2. 7)KuBble cucTeMbl U UX U3YyY€HHUE

XKuBble cHcTeMbl Kak NpeaAMeT u3ydeHus Ouosioruu. CBOMCTBA MUBBIX CUCTEM:
€UHCTBO XHMMHYECKOIO0 COCTaBa, JHUCKPETHOCTb M LEJIOCTHOCTb, CJIOXHOCTb U
YIOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaAMOOPTaHU3alMsl, CaMOBOCIIPOU3BEIECHUE,
pa3apaKUMOCTh, U3BMEHUYUBOCTD, POCT U Pa3BUTHE.

YPpOBHHM OpraHu3alu KUBBIX CHCTEM: MOJICKYJISPHBIM, KICTOYHBIA, TKAHEBBIM,
OpTraHU3MEHHBIM, TMOMYJISIUOHHO-BUIOBOM, HSKOCUCTEMHBIH (OMOTE€OLIEHOTUYECKUN),
ouocdepubiii. Ilporeccsl, npoucxoxasmme B KHUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH
xuBoro. KusHp kak (opma cymiecTBoBaHusi MaTtepud. Hayku, u3ydarouiue >XKHUBBIC
CUCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3alHUU.

N3ydyenne >kuBbIX cucteM. Meroabl Ouonoruueckoi Hayku. HaGmonenue,
U3MEPEHNE, DKCIEPUMEHT, CHUCTEMaTu3alus, MeTaaHanu3. [loHATHE O 3aBUCUMON M
He3aBUCUMOM mepeMeHHOM. [lmanmpoBanue skcnepuMeHnrta. IlocTaHoBKka M IpoBepka
runore3. HymeBass tumores3a. llomstue BBIOOpKM U €€ mocToBepHOCTh. Pa3zbpoc B
Oouonornyeckux AaHHbIX. OIEHKAa TOCTOBEPHOCTH MOJYUYEHHBIX pe3yJabTaToB. [IpuunHbI

HCKAKCHUA PC3YJIbTATOB OKCIICPUMCHTA. IIoHsiTHE CTATUCTUYECKOTO TECTA.
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JeMmoHCcTpanumn

Tabnumpl u cxeMbl: «OCHOBHBIE TPU3HAKUA KU3HU», «BHOJIOrMYecKHe CHCTEMBI»,
«CBoliCTBa XMBOW Marepumn», «YPOBHH OPraHU3ALMHU KUBOU Npupoasdy, «CTpoeHHE
KUBOTHOW KJIETKW», «TkaHM KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOTO
opranusmay, «buoreonenos», «buochepar, «MeToabl U3y4eHUs )KUBOU MPUPOIBI».

O6opynoBanue: mnabopaTopHoe OOOpyJIOBaHUE [JIsi TMPOBEACHUS HAOIIOICHUM,
U3MEPEHNN, IKCIIEPUMEHTOB.

IIpakTnueckass padora «licronb30BaHUE pPA3TUYHBIX METOJIOB MPU H3YUYECHHUH
YKUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knerka — cTpyKkTypHO-(QYHKIIMOHAIbHAS €AMHHIIA JXKUBOro. McTopus OTKpBITHS
kietku. Pabotsl P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBann, M. Illneiinen, P.
BupxoB). OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOW KJIIETOYHOW TEOPHUHU.

Metoapl MOJEKYJSIPHOW M KJIETOYHOW OWOJIOTHMH: MHKPOCKOIHS, XpoMmaTorpadus,
anekTpodope3, METOJI MEUEHBIX aTroMoB, auddepeHnnanbHOe 1EeHTPUGYTUPOBAHUE,
KyJIbTUBUPOBAaHUE  KIETOK. M3yuenue  QuxkcuposaunHvlx  Kiemok. IIEKTPOHHas
MuUKpockonus. Kowugoxanvuas muxpockonus. BumanvHnoe (npudcusHenHoe) u3yuyeHue
KJIemOK.

JdemoHcTpanuun

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

Tabmuubr u  cxembl: «CBETOBOM MHKPOCKOID», «IJIEKTPOHHBIA MHUKPOCKOI,
«HcTopus pazBUTHS METOOOB MUKPOCKOTIUI.

O6GopynoBaHKe: CBETOBOM MUKPOCKOII, MUKPOIIpENapaThl paCTUTEIIbHBIX, )KUBOTHBIX
1 OaKTepUATHHBIX KIIETOK.

IIpakTnueckass  padora  «/3yueHue  METOJOB  KJIETOYHOM  OHMOJOTHH
(xpomarorpadus, anexrpodopes, mudpdepeHnuranbuoe neHTpudpyruposanue, [1LIP)».

Tema 4. Xumnueckasi Oprann3anus KJIeTKH

XUMHUYECKAMN COCTaB KIIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOAIEMEHTHI. Boaa u eé€

pOJIb KAaK  pacTBOPUTENS, pEareHra, ydacTue B  CTPYKTYPUPOBAHMHM  KIIETKH,
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TeIUIOpEryasiiui. MuHepanabHblEe BELIECTBA KJIETKH, UX OWoJoruueckas poJib. Poiib
KAaTHOHOB U aHUOHOB B KJIETKE.

Opranuyeckre  BelIeCTBA  KJIETKA.  buonormyeckue  moiauMmepnl.  benkw.
AMWHOKHUCIIOTHBIN cocTtaB OenkoB. CTpykTypbl OenkoBoW MoeKynbl. [lepBudunas
CTpyKTypa Oeika, menTHaHasl CBs3b. BTOpuuHas, TpeTU4YHAas, YETBEPTUYHAS CTPYKTYPHI.
Henatypanusa. CoiictBa 6enkoB. Kinaccudukamus OenkoB. buonorumdeckue ¢GyHKIUUA
6enkoB. Ilpuonul.

YrneBoasl. MoOHOcaxapuipl, IHCAXAPUJIBI, OJIMTOCAXapUAbl U TOJUCAXAPUIBI.
OOt miaH cTpoeHus: U (PU3NKO-XMMHUYECKHE CBOWCTBA YIJIEBOJOB. buojoruueckue
(yHKLIHH YTIIEBOJOB.

Jlumuasl. TunpodunbHO-rHApodoOHBIE cBoMcTBa. Kiaccudukamuss JTUIHIOB.
Tpurnuuepunpl, dhochoaunuabl, BOCKH, CTepouibl. brosornueckue QyHKIUH JUIUIOB.
OO6mme cBoiicTBa OHMOJOTMYECKUX MeMOpaH —  TEKydecTb, CIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JHK wu PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [punnun xomruiementapuoctu. Ilpasuno Yapradda. Crpykrypa JHK —
nBOMHas cnupaib. MectoHaxoxaeHue u ouonornueckue Qynkiuu JHK. Buast PHK.
Oyuknuu PHK B knetke.

Crpoenue wmonekynsl AT®. Makpospruyeckue cBsizu B Mosekyine ATO.
buonornueckue ¢pynkuun AT®. BoccTraHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIIUU B KIIETKE.
Jpyeue wnyxneozuompughocpamor (HT®@).CexenupoBanne JHK. Memoowr cenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHas Ouosiorusi: OMOXUMHUYECKUE U OMO(pU3MYECKUE UCCIIEIOBAHMS COCTaBa
U MIPOCTPAHCTBEHHOMN CTPYKTYpbl OuoMoliekyn. Mooderupoganue cmpyKkmypuvl u @QYHKYUil
ouomonekyn u ux Komniaekcos. KomnviomepHvili Ou3zauH U OpeaHUYeCKUll CUHmes
OUOMONEKYT U UX HENPUPOOHBIX AHATI0208.

JeMmoHCcTpanumn

[Toptpetsr: JI. Ilomuur, k. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®paukinun, O.
Conrep, C. [Ipy3unep.



Huarpammel: «PacnpenerneHrne XUMHUYECKUX 3JIEMEHTOB B HEXWUBOW NPUPOIE»,
«PacnpeneneHrne XUMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuupr u  cxembl: «llepuoguueckass TabIMIIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJEKYJIbl BOJb», «BeliecTBa B cocTaBe Opranu3sMoB», «CTpOEHUE MOJIEKYJIbI
oenka», «CTpyKTypbl O€nKOBOM MOJEKyNb», «CTpO€HHE MOJEKYJ YIIEBOIOBY,
«Ctpoenue Monekyn JaunuaoB», «HykinenHoBble KHCIOTBD, «CTpOEHHE MOJEKYJIbI
ATO».

ObopynoBaHHe: XUMHUYECKasl TOCY1a U 000PYJOBaHHUE.

JlaGopaTtopnass padora «OOHapyxeHHEe OEIKOB C TOMOIIbIO KaueCTBEHHBIX
peAKLIMIN.

JlaGopaTtopnass padora «JiccrenoBaHrne HYKJIEMHOBBIX KHCIIOT, BBIJICJIECHHBIX W3
KJIETOK Pa3JIU4YHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumel  KJIETOK:  dyKapuoTHYecKas W mOpokapuoTtudeckas.  CTpyKTypHO-
(yHKLIHMOHAIbHBIE 00Pa30BaHUS KJIETKH.

CrpoeHue mNpoKapHOTHUECKON KieTku. KilerouHas CTeHKa OakTepwil M apXew.
Oco0eHHOCTH CTpOEHUs TeTepOoTPO(GHON M ABTOTPOPHON NMPOKAPUOTHUECKUX KIIETOK.
MecTo u poJsib IPOKAPUOT B OMOLIEHO3aX.

Ctpoenne ¥ (PyHKIIMOHUPOBAHHE OHYKaApHOTUYECKOM KieTku. [lna3maTudeckas
MeMmOpana (rasmanemma). CTpyKTypa Imjia3MaTuieckoil MeMOpaHbl. TpaHCIIOPT BEIIECTB
yepe3 Tura3MaTH4ecKylo MeMOpaHy: maccuBHBIN (muddysus, obneru€nnas auddysus),
aKTUBHBIA (MIEPBUYHBIM M BTOPUYHBIM aKTUBHBIA TpaHcnopT). llomynpoHunaeMocTh
MeMOpaHnbl. PaboTa HaTpuii-KalnMeBOro Hacoca. DHAOLUMTO3: MUHOLMTO3, (HaroluTo3.
Ox3omuto3. Knerounas crenka. CTpykTypa ¥ (QYHKIIMU KJIETOYHON CTEHKH PACTCHUIA,
rpudoB.

Huromnazma. [{uro3ons. [{utockener. [BrxkeHuenuToniaa3mMbl. OpraHoOUbl KIETKH.
OpgHoMeMOpaHHBIE OpraHOWIBI KJIETKH: SHjaomnasMmarudeckas ceth (DIIC), ammapar
['onpmku, JHU30COMBI, MX CTpoeHHWE W (PyHKIMU. B3auMocBs3b 0AHOMEMOpaHHBIX

opraHonsioB kjeTkd. CTpoeHHe TIpaHyIsIpHOTOPETUKYIyMa. Mexanusm HanpaeieHus
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benxoe ¢ DIIC. Cunte3 pacTBOpuMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMmOpaH. I nmagkuii
(arpanymsipHBIN) SHAOMIa3MaTU4Yeckuil petukymnyMm. CekperopHas (yHKUMS ammapaTa
lonpmxu. Moouguxayus 6enxoe 6 annapame [onvoxcu. Copmuposka 6enko8 &
annapame [ onv0ocu. TpaHCTIOPT BEIIECTB B KJIETKE. Bakyonu pacTUTENbHBIX KIIETOK.
Knerounsriii cok. Typrop.

[TosyaBTOHOMHBIE OPraHOMBI KJIETKU: MUTOXOHIPHUH, TIACTUIBI. [Ipoucxoorcoenue
mumoxonopuil u naacmuo. Cumbuozcenes (K.C. Mepeockoscxuii, JI. Mapeynuc). CtpoeHue
U (QYHKIIMU MUTOXOHJpHUM M TiacTuia. llepBuuHbIe, BTOPUYHBIE W CIIOKHBIE IJIACTUIBI
(POTOCHHTE3UPYIOIIUX 3YKAPUOT. XJIOPOILIACTBI, XPOMOIUIACTBI, JEHKOIIACTBI BBICIIMX
pacTeHUN.

HememOpanubsie opranouabl kineTku CrTpoeHue W (PYHKIMM HeMeMOpaHHBIX
OpraHOMJIOB KJETKH. PubGocoMsbl. [lpomesxcymounvie guramenmsi. MukpoduaIaMeHTHI.
Axmunosvlemukpogunamenmol.  MplllIeUHbIE  KICTKU.  AKMUHOBble  KOMNOHEHMbl
HembluleyHblx Kiemok. Muxkporpyoouku. Knerounsiit nentp. CTpoeHHE U JBHKEHUE
KIYTUKOB M pecHUYeK. MukporpyObouku uurtoruasmel. Llentpuons.  Benku,
accoyuupo8antvle ¢ MUKpouiameHmamu u Mukpompybouxamu. Momopusie 6enxu.

SAnpo. OOGonouka sipa, XpOMAaTHWH, KapuoIUia3Ma, SAPBIIIKUA, HX CTPOCHUE U
bynkuun. Snepusiii 0enkoBbI MaTpuKc. [IpocTpaHcTBEHHOE PACIONOKEHHE XPOMOCOM B
uHTep(azHOM siipe. Dyxpomamun u cemepoxpomamur. beaku XpoMaTHHA — THCTOHBL
Jlunamuxa sadepHotl 06on10uKku 6 Mumo3se. foepuwbiii mpancnopm.

Knerounbie BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK JYKapuoOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuiel u cxembl: «CTpOeHHUE PYKAPUOTHUYECKOW KIIETKN», «CTpOEeHHE KUBOTHOU
KIEeTKn», «CTpoeHue pacTUTEIbHON KIeTKW», «CTpO€HHE MHUTOXOHAPUM», «SAapoy,
«CTpoeHne MPOKApUOTUYECKON KIIETKH.

O6opynoBaHue: CBETOBONH MHKPOCKOII, MUKPOTIPENApaThl PACTUTENIbHBIX, )KUBOTHBIX

KJIETOK, MUKpOTpenapaTsl 0aKTepHabHbIX KJIETOK.
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JlaboparopHasi pabora «/3yueHue CTpoeHus KJIETOK Pa3Iu4HbIX OPIraHU3MOB.

IIpakTHyeckas padora «/3yueHune cBOMCTB KJIETOYHO MEMOpPAHBD».

Jlaboparopnass pabGora «MccnegoBanue Iia3MonM3a M ACIUIa3MOJIM3a B
PACTUTENBbHBIX KIETKAX).

IIpakTuyeckas padora «/3ydyeHune MABMKEHUS LUTOIUIA3MBI B PAaCTUTEIBHBIX
KJIETKAX.

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUe JHEPIUH B KJIETKe

AccuMuisiivs M AMUCCUMWJISINUS — JBE CTOPOHbI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN U reTepoTpOPHBIA. YdacThe KUCI0poaa B OOMEHHBIX MPOLECCaX.
OHepreTuueckoe oOecrieueHue KieTku: npeBpamieHne AT® B 0OMEHHBIX IMpoleccax.
@depMeHTAaTUBHBIA XapakTep peakuuil KieToyHoro wmetabonu3ma. @depmeHTh, uX
CTpO€HHE, CBOMCTBa M MexaHusM jerctBus. Kodpepmentsl. OTinuus (pepMeHTOB OT
HEOpPraHMYECKUX KaTaln3aTopoB. benknu-akTuBaTopbl U OEIKU-UHTUOUTOPBI. 3aBUCUMOCTh
CKOpOCTU (DEPMEHTATUBHBIX PEAKITNI OT Pa3INYHBIX (PAKTOPOB.

[lepBUYHBIM CUHTE3 OPraHUYECKUX BELIECTB B KIIETKE. DOTOCUHTES. AHOKCUCEHHbIU
U okcueeHnvllti pomocunmes y baxmepuii. Ceemocobuparowjue nueMenmsl U NUSMeHmMbol
peaxkyuonnoz2o yenmpa. Poib XjoporuiactoB B mpouecce ¢orocuHTe3a. CBeTroBas H
teMHOBast pa3el. Domoovixanue, Cs., Cs- u CAM-muner hpomocunmesa. IIpogyKTUBHOCTh
doTocunTe3a. BnusHue pa3nmuyHbBIX (PAKTOPOB HAa CKOPOCTh (DOTOCHHTE3a. 3HAUCHUE
¢dboTocuHTE3A.

Xemocunrte3. Pa3zHooOpa3ue OpraHu3MOB-XE€MOCHHTETHKOB: HUTpUULIHpPYIOLIHE
OakTepuu, Keae300aKTepuH, CepoOaKTepuH, BOJOPOJHbIE OakTepuu. 3HAUYCHHUE
XEMOCHHTE3a.

AHaspoOHbie opranu3mbl. Buabl Opoxkenus. I[IpogykTel OpoxeHUss U WX
UCIIOJIb30BAaHUE  YEJIOBEKOM.  AHa’poOHble  MHKPOOPTaHM3Mbl ~ KakK  OOBEKTHI
OMOTEXHOJIOTHH U BO3OyaUTEH OOJIC3HEH.

AdpoOHBIE OpraHWU3Mbl. DTaIbl IHEPTETUIECKOTO 0OMeHa. [1oAroTOBUTENBHBIN 3TaIl.

I'mukonus — 6CCKI/ICJIOPO,Z[HO€ PaCICIICHUEC TTIFOKO3EI.
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buonornueckoe OKuCIEHHE, WJIM KIETOYHOE JbpIxaHue. Poiap MHUTOXOHApHM B
mporeccax OHOJOrM4eckoro oxkuciaeHus. Lluknuueckune peakuuu. OKHACIUTENBHOE
dbochopunupoBanue. IHepeusi memoOpannozo epaouenma npomonos. Cumnmes ATD:
paboma npomonnou AT®-cunmaszel. 1lpeumyiiecTBa a3poOHOr0 MyTH OOMEHa BEIECTB
nepen aHadpoOHbIM. I (PEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

JdeMoHCcTpanuu

IMoptpetsi: x. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenprapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabnuiel u cxeMbl: «@OTOCUHTE3Y, « IHEpreTUUecKuil ooOMen», «bruocunTes Oenkay,
«CtpoeHue pepMeHTa», « XEMOCUHTERY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O0OOpyJIOBaHWE [JIi TMPUTOTOBJICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnasi padora «l3ydyeHune KataqiuTHYECKON aKTUBHOCTH (pEpMEHTOB (HA
MpUMEpPE aMHJIa3bl UM KaTajaasbl)y.

JlaGopaTopnasi pa6ora «/3yueHue (epMEHTATUBHOIO PACIICTUICHUS TMEPOKCHIA
BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

JlaGopaTopHas padora «CpaBHeHUE MPOIECCOB POTOCUHTE3A U XEMOCUHTE3a».

JlaboparopHnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOXKECHUS U IIXAHUSD.

Tema 7. HacaeacrBenHass uHGoOpMaLUs U peajin3anus eé B KiIeTKe

Peakuuu wMarpuuHoro cuHTte3a. [IpUHIUI KOMIIJIEMEHTApPHOCTH B  PEaKIMIX
MaTpUYHOTO CHHTe3a. Peanmusamus HacnencTtBeHHOW wHbopmanmu. ['eHeTHYecKuil Ko,
ero cporcrBa. TpaHckpunuusa — matpuunblid cuHTe3 PHK. IlpuHnmnsel Tpanckpumniuu:
KOMILJIEMEHTAPHOCTh, aHTUNIAPAIIETBHOCTh, aCUMMETPUYHOCTb. Co3pesaHnue MampuiHbix
PHK 6 syxapuomuuecroii knemxe. Hexooupyrowue PHK.

Tpancnauuss u e€ srtanbl. Yuactue TpaHcnopTHeix PHK B Ouocunrese Oenka.
YcnoBust Ouocunresa 6enka. Kogupoanue amuHokuciot. Ponb pubocom B GuocuHTE3E
Oenka.

Cogpemennvie npedcmasneHuss o cmpoeHuu eeHos. OpraHuzalusi T€HOMa Yy

IIPOKAPUOT U 3YKApHOT. Perynsinus akTUBHOCTH T'€HOB y IPOKApHoT. I mmoresa onepona
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(®. XKako0, XK. Mano). Moznexynsapuble mexanusmuvl 3Kcnpeccuu 2eHos y sykapuom. Ponw
XpomamuHna 6 pe2ynayuu pabomel 2enog. Perynsius 0OMEHHBIX MPOIIECCOB B KIIETKE.
Kinerounslii romeocras.

Bupycet — Hekmerounele GOpMBI KU3HA W oOnuraTHbie mapasutbl. CTpoeHue
IPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaron. /Kusnennviti yuxn JHK-
cooepoicawux  supycos, PHK-cooepocawux eupycos, o6akmepuogazos. Obpammuas
MPAHCKPUNYus, peeepmasd, unmezpasd.

Bupycubie 3a0oneBanusi uenoBeka, KuUBOTHBIX, pactenuit. CIINI, COVID-19,
COIMAJIbHbIEC U MEJIUIIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: ummeepayus u anamz 6onvuux maccusos («bigdatay)
CMPYKMYPHLIX Ouonocuyeckux oanHvlx. Hanomexnonoeuu 6 oOuonocuu u meouyure.
LIpoepammupyemvie pynxyuu 6eaxos. Cnocodvl 0ocmasKu 1eKapcms.

JdemoHcTpanuu

[Toptpetsr: H. K. Koo, /1. Y. UBaHOBCKUI.

Tabmuiet u  cxembl: «buocunte3 Oenkay, «l'eHeTHUECKUU KOI», «BUPYCHI»,
«bakrepuodarm.

IIpakTnueckas padora «Co3nanne MOAEIU BUPYCA».

Tema 8. ’Ku3HeHHBbIH IUKJI KJIETKH

Krnerounsii muki, ero nepuoasl u peryisuus. Matepdaza u muros. OcobeHHOCTH
MpoIeccoB, TMpoTekaronmx B  uHTepdase. I[loaroroBka KIETKU K  JICJICHUIO.
IIpecunteTnyeckuit  (MOCTMUTOTUYECKUM), CHHTETHUYECKUM UM  TMOCTCHHTETUYCCKUMN
(IpeMHUTOTUYECKUI) IEPHOIbI UHTEP(DA3BI.

Marpuunbii  cunres JIHK — pemmkanus. [lpunnuner permmkannu  JIHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIM CHHTE3, AHTUMAPAIJIECIBHOCTh. MexaHu3m
permukanmun  JIHK. Xpomocomer. Crtpoenue xpomocoM. Tenomepel W TeloMmepasa.
XpOMOCOMHBIIT Ha0Op KIETKM — KapuoTWIl. JIMIUIOMIHBIM M TaluIOMAHBIA HAOOPbHI
xpomocoM. ['omonoruunsie XxpoMocoMsbl. [10J10BbIE XPOMOCOMBI.

Jlenenue kneTku — MmuTo3. CTaguu MUTO3a U MPOUCXOASIINE B HUX NPOLIECChl. THUIbI

muTo3a. Kaprnokunes u uutoknHes. buonornueckoe 3HauyeHUE MUTO3A.
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Perymsauus mutoTrnyeckoro nukia kinerku. [Iporpammupyemasi kiierouHast ruoens —
aronTo3.

Knerounoe  sapo,  XpoMocombl,  (DYHKIIMOHAJIbHAITEHOMUKA.  Mexanuzmol
npoaugepayuu, ouppepenyuposxu, cmapenus u subenu kiemok. «lL{ugpposas kiemxay —
buoungopmamuueckue mooenu GyHKYUOHUPOBAHUSL KIIEMKU.

JdeMoHCcTpanuu

Tabmuupl u cxembl: « KU3HEHHBIN LUK KIETK», «MuTo3», «CTpoeHrnE XpOMOCOMY,
«Pemnukanus JTHK.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHUKpompenaparbl: «MHTO3 B KJIETKax
KOpEIIKa JIYKa».

JlaGopaTopHasi padora «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENApATAX ).

JlaGopaTopnas padora «HaOmogeHue MuTO3a B KJIETKaX KOHUMKA KOpPEIIKa JyKa
(Ha TOTOBBIX MUKPOTIpENapaTax ).

Tema 9. CTpoenne u QyHKIMHM OPraHM3MOB

buonoruueckoe paszHooOpasue opranu3zmMoB. OJIHOKJIETOUHBIC, KOJOHHAIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUSI M KU3ZHENEATEIbHOCTH OAHOKJIETOYHBIX OPTaHU3MOB.
baktepun, apxew, OIHOKJIETOYHbIE TIpHUOBI, OJHOKIETOYHBIE BOIOPOCIH, JpPYyrue
poTUCThI. KoNlOHHAlIbHBIE OPraHU3MBI.

B3anmocBsA3p 4YacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl M CHCTEMBI
opranoB. OpranusMm Kak eauHoe 1einoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHeH: oOpa3oBarenbHas, MOKPOBHA,
MpOBOJAIIASL, OCHOBHAasl, MexaHudyeckasd. (OCOOEHHOCTH CTpoeHus, GYHKUMA U
PAacCMoOJIOKEHUSI TKAHEW B OPraHax pacTECHUM.

TkaHu >KUBOTHBIX M 4YeJOBeKa. TWMbl >KUBOTHBIX TKaHEW: »IUTENUaIbHas,
COCTUHUTENbHAs, MbIlIeYHas, HepBHas. (OcoOeHHOCTH CTpoeHus, QYHKIUH ¢
pPacnoJIOKEHUS] TKaHEH B OpraHax >KMBOTHBIX U YEJIOBEKa.

Opranel. BereratuBHble M Te€HEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI

OpPTraHOB JXUBOTHBIX 1 YCJIOBCKA. (DYHKHI/II/I OpraHOB U CUCTCM OPIraHOB.
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Onopa Ttena opranu3moB. Kapkac pacrennil. CKeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapykHblii W BHYTpeHHHU ckeneT. CTpoe€HHE W THUIIbI
COEMHEHUS KOCTEN.

JIBvokeHue OpraHm3MoB. JIBMKEHHE OJHOKICTOYHBIX OpPTraHW3MOB: aMEOOMIHOE,
KTYTHKOBOE, PECHUYHOE. J[BMKEHWE MHOTOKJIETOYHBIX PACTEHHUI: TPOIMWU3MbI U HACTHUHU.
JIBMKeHUE MHOTOKJIETOUHBIX >KMBOTHBIX M YEJOBEKa: MbIlIeuHas cucrema. Pediekc.
CkeneTHbIe MBIIIIBI U UX paboTa.

IIutanue opranusmos. llorjomieHune BOIBI, YIJIEKMCIOIO ra3a U MHUHEpaJbHbBIX
BEIIECTB pAcTEHUsAMM. [IuTaHnme >KMBOTHBIX. BHYTPHUIIONOCTHOE W BHYTPUKIETOYHOE
numeBapeHue. [Intanne no3BOHOYHBIX KUBOTHBIX. OTIEINbI NMUILEBAPUTEIBHOTO TPAKTA.
[InmesapurenpHbie kele3bl. [luieBapurenbHas cucTeMa 4enoBeKa.

Jlpixanue opranu3moB. Jlpixanue pactenuil. /[prxanue xuBoTHbIX. Juddy3us razos
yepe3 NOBEepXHOCTh KieTku. KoxkHoe npixanue. JlpixarenpHas moBepXHOCTh. JKabepHoe U
NE€royHoe apIxaHue. J[pIXaHWE IO3BOHOYHBIX YXMUBOTHBIX W YEJIOBEKA. DBOJOLIUOHHOE
YCIOKHEHUE CTPOEHUs JETKUX I[I03BOHOYHBIX JKMBOTHBIX. JlpIXarenbHas cHucTemMa
yeJaoBeKa. MeXxaHu3M BEHTWIALMU JETKUX Yy NTUL M MIEKONUTAKOIUX. Perymsamus
nbpixaHus. JlpixaTenbHble 00bEMBI.

TpaHcnopT BEWIECTB Y OPraHM3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTEHUN. TpaHCTIOPT
BEILIECTB y JKUBOTHBIX. KpoBeHocHas cucrema u e€ opranbel. KpoBeHocHas cucrema
MTO3BOHOYHBIX WBOTHBIX M 4enoBeka. CepAale, KpOBEHOCHBIE COCYyIbl U KpoBb. Kpyru
KpOBOOOpamieHusl. DBOJIOIUOHHBIE YCIOXHEHUS CTPOEHUS KPOBEHOCHOM CHCTEMBI
MMO3BOHOYHBIX )KUBOTHBIX. PaboTa cepitia u e€ perynsuus.

Brinenenue y opranusmos. Breinenenue y pacteHuil. BbineneHue y JKUBOTHBIX.
Cokparutenbubie Bakyosn. Oprasbl BbifeneHus. DUiIbTpanus, CEKperuss U oOpaTHOe
BCACHIBAHME KaK MEXaHU3Mbl pabOThl OpraHoB BbiAesneHHs. CBS3b MOJIOCTH Tena ¢
KPOBEHOCHOW M BBIJIEIUTEIBHON CHCTEMaMU. BblneneHne y mOo3BOHOYHBIX JKMBOTHBIX U
yenoBeka. [louku. Ctpoenune u QyHkunoHupoBanue Heppona. OOGpa3zoBaHHE MOUU Y

YCJIOBCKA.
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3amuTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHbIX opranu3mMoB. Criopbl OakTepuii u
IUCTHl TPOCTEUINIMX. 3aluTa y MHOTOKIETOYHbIX pacteHuil. Kyrtukyma. Cpenctsa
[IACCUBHOMN U XUMHNYECKOU 3alUThl. @UTOHITNIEI.

3ammTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MHPOU3BOJHBIC. 3allUTa
opranuzma oT Oone3Hed. MIMMyHHasi cuctema uenoBeka. KieTouHbli M TyMOpaJIbHBIN
UMMYHUTET. BpoXIEHHBIN W TPUOOPETEHHBIM crnenuduueckuii UMMYHHUTET. Teopus
KJIOHaJIbHO-cenekTuBHOro ummynutera (II. Opmux, ®. M. bepner, C. Tonerasa).
BocnanurensHble OTBETBI OpraHu3MoOB. Poib BpOXIEHHOTO HMMMYHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JIeBaHUM.

PaznpaxxumocTe u perynsiuusi y OpraHu3MoB. Pa3npakumMocTh y OJHOKIETOYHBIX
opranu3moB. Takcucel. PazapaxuMocTs U peryisauus y pacteHuil. PocToBbie BeliecTsa u
WX 3HAYCHHUE.

HepBHas cuctema u pedaekTopHas peryisius y >KMBOTHbIX. HepBHas cucteMa u eé
OT/IEJIbl. DBOJIFOLIMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX. OTIEIIBI
TOJIOBHOIO MO3ra TIO3BOHOYHBIX JKMBOTHBIX. Peduexkc wu pedraekTopHas gyra.
besycnoBHbIE U yCIOBHBIE PE(hIEKCHI.

['ymopanbHas perysdiusa U SHIOKPUHHAS CUCTEMA KUBOTHBIX M 4eoBeka. JKenesbl
SHJIOKPUHHOW CUCTE€MBbI U UX TOPMOHBI. JlelcTBME TOPMOHOB. B3anMOCBsA3b HEPBHOW M
SHAOKPUHHOMU cucTeM. [ unorasamo-runodusapHas cuctema.

JdemoHcTpanuu

[Toptper: W. I1. I1aBnos.

Tabmuiet u cxeMbl:  «OJHOKJIETOYHBIE  BOJOPOCINW», «MHOTOKJIETOUYHBIC
Bosiopociny, «bakrepun», «lIpocreimmey», «Opraubl [IBETKOBBIX pacTeHU», « CUCTEMBI
OpPraHOB TMO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpO€HHE HACEKOMBbIX», «TKaHH
pactenumity, «KopHeBble cuctembl», «CTpoeHue ctebns», «CTpoeHue JUCTOBOU
MJACTUHKNY, «TkaHM KUBOTHBIX», «CkeneT uenoBekay, «llumieBapuTenbHas cUCTEMay,
«KpoBenocHas cucrema», «/lpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«Mplieunass  cucrema», «BpimenurenbHas —cucteMa», «OHIOKPUHHAS — CHUCTEMAay,

«Ctpoenue wbib», «MmmyHnurer», «KuiiedHononoctHeiey, «Cxema MUTAHUSA
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pactenunit», «KpoBEHOCHbIE CHCTEMBI MO3BOHOYHBIX MKUBOTHBIX», «CTpOEHUE TUIIPBI»,
«CtpoeHue miaHapun», « BHyTpeHHee cTpoeHue H0xAeBOro yepssi», «HepBHas cuctema
peiO», «HepBHas cuctema narymkuny, «HepBHas cuctema npecMbIkarommxcs», «HepBHas
cucrtemMa ntuly, «HepBHas cucrema miekonuraromux», «HepBHas cucrtema 4enoBeKay,
«Pedexcy.

O6opynoBaHue: CBETOBOM  MHUKPOCKOI, MHKpPOIpenaparbl  OJHOKJIETOYHBIX
OpraHU3MOB, MUKPONPENAPAThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH HACEKOMBIX,
UTJIOKOXKUX, KUBBIE SK3EMIUISIPhl KOMHATHBIX pPACTEHUM, TepOapuu pacTEeHUM pa3HBIX
OTIIEJIOB, BJIAXHBIE IIpeHaparbl JKUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUIEKIUHU
0ECO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJOBEKa, OOOpYyJOBaHUE Jisi JAEMOHCTpaluu
MMOYBEHHOTO W BO3JAYIIHOTO MUTAHUS PACTEHUM, pacUICIUICHHUS Kpaxmala ¥ OeJIKOB Moj
nercTBueM (EpMEHTOB, OOOpPYAOBAHHE ISl JIEMOHCTPALMM OMNBITOB IO HM3MEPEHUIO
KU3HEHHON EMKOCTH JIETKMX, MEXAHU3Ma JIbIXaTEIbHBIX JIBHKCHUH, MOJEIH TOJIOBHOTO
MO3Tra Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHne TKaHEN paCTCHUN».

JlaGopaTopHasi padora «/3yueHne TKaHEel JKUBOTHBIX.

JlabopaTopHas padora «/3ydyeHrne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazMHOkeHUE M PAa3BUTHE OPraHM3MOB

®opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecrosioe (BKJI0Yas BEreTaTUBHOE) U MOJIOBOE.
Bunbl  Oecnioioro  pa3MHOXKEHHS:  NOYKOBaHWE, CHOPYJSALMS,  (PparMeHTauus,
KJIOHUPOBAHHUE.

[TomoBoe pasmuoxkenue. [lomoBbie KieTKH, WM rameThl. Meio3. Ctaaguu Meio3sa.
[ToBenenne xpomocoM B Meno3e. KpoccunroBep. buonornueckuid CMbICH MeHo3a U
IIOJIOBOTO Iporecca. Meno3 v ero MeCcTo B )KM3HEHHOM LIMKJIE OPraHU3MOB.

IIpenzaponpimieBoe paszsutue. l'amerorene3 y >KUBOTHBIX. [lojOBBIE JKENE3BI.
OOpa3zoBanue M pa3BUTHE IMOJIOBBIX KiIEeTOK. Crnepmarorene3 u ooreHe3. CrTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHre UM SMOpHOHANbHOE  pa3BUTHE  KUBOTHBIX.  CrocoObl

OIUIOZIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
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NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUONOTHS — HayKa o
pa3BUTUU OPTraHu3MOB. Mopgocenes — oO0Ha u3 2nasHbIX npobiem IMOPUOIOSUU.
Konyenyus mopgoeernos u mooenu mopgoeeneza. Ctaaguu 3MOpruoreHe3a KUBOTHBIX (Ha
npumepe JArymku).  [po6nenue. Tumel  apobnenusi. /lemepmunuposanHoe —u
HeoepMuHupoeantnoe opoobaenue. bracmyna, munvt 61acmyn. OcoOeHHOCTH APOOJICHUS
MJIEKOTTUTAIOIIUX. 3apOIbIIIEBbIE JIUCTKHU (racTpyJsius). 3akiiagka OpraHoB U TKaHEH U3
3apOJABIIIEBbIX JIMCTKOB. B3auMHOE BIMSHME YacTel pa3BUBAIOIIETOCS 3apOJblIla
(oMOpuoHaIbHAsT MHIYKLHUS). 3akiajika IJIaHAa CTPOEHUS >KMBOTHOTO KakK pe3yJbTar
MEpapXUYECKUX B3aUMOJECHCTBUA TE€HOB. BimgHMe Ha 53MOpHUOHANIBHOE pPA3BUTHE
pa3IMUHbBIX (PAaKTOPOB OKPYKAIOIIEH Cpeibl.

Poct u pazButue xuBoTHBIX. [locTamOpuonanbubiii iepuo. [lpsimoe u Hemnpsimoe
pazButue. PazButue ¢ metaMopdo30oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaueHUE MPSMOrO M HENPSMOIO Pa3BUTHS, MX PACIPOCTPAHEHUE B
npupone. Tumnsl pocta KUBOTHBIX. DAKTOPBI PETYJSIIUUA POCTA KUBOTHBIX M YEJIOBEKA.
Craguu nocToMOpHOHAIBHOTO Pa3BUTHS Y )KMBOTHBIX M yejoBeka. [leprobl oHTOrenesa
yenoBeka. CTapeHne U cMepTh Kak OMOJIOTHYECKUE TPOIIECCHI.

Pa3smHoxxenue u pazputue pactrenuid. 'ameroput u cnopo@ut. Meito3 B )KM3HEHHOM
nukie pacrenuid. OOpa3zoBaHue crop B mporiecce Menosa. ['amerorenes y pacTeHUH.
Ony10I0TBOPEHNE U Pa3BUTUE PACTUTEIBHBIX OPraHU3MOB. J[BOMHOE OIUIOAOTBOPEHHE Yy
LBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYISIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpetst: C. I'. Haamun, X. [lInemas.

Tabmumet m  cxembl: «BereratuBHOe pasMHOXKeHHE», «Tumbl  Oecrmoioro
pa3MHOXeHUs», «Pa3MHOXEHHE  XJIAaMHIOMOHabD», «Pa3MHOXEHUE  ABIJICHBDY,
«Pa3smuoxkenue runpe», «Meio3z», «Xpomocombly, «['amerorenes», «CTpoeHue
AWLEKIETKN U CliepMaTo30Maa», « OCHOBHBIE CTaluK OHTOreHe3ay, «lIpsimoe n Henpsmoe
pa3Butue», «Pa3BuTrHe Mailckoro xyka», «PaszButue capanum», «Pa3zBuUTHE JSTYLIKW»,

«JIBOITHOE OMJIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUil», « CTpOCHUE CEeMSIH OJTHOJOJIbHBIX U
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JIBYJIOJBHBIX PACTCHUN», «OKW3HEHHBIN LUK MOPCKOW KammyCTbDy, <«OKH3HEHHBIN LUK
MXa», «  KU3HEHHBIN LUK TAOPOTHUKAY, « KU3HEHHBIN LIUKJI COCHBDY.

O6opynoBaHue: CBETOBOM  MHUKPOCKON, MHUKpOMpEnapaTbl  SUIEKIETOK U
CIIEpMATO30UJI0B, MOAENb «LIUKI pa3BUTHS JIATYIIKI.

JlaGopaTtopnasi padora «l3yuyeHHe CTPOEHHUs TMOJOBBIX KIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckass padora «BbisiBIEHME TNPU3HAKOB  CXOJICTBA  3apOBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUIN.

Tema 11. I'eHeTnka — HayKa 0 HACJIEACTBEHHOCTH U U3MEHYHUBOCTH OPraHMU3MOB

Wcropust craHOBICHUS U Pa3BUTUS TeHETUKHU Kak Hayku. Pabotel I'. Menaens, I'. ne
®pusza, T. Moprana. Poib oTedecTBEHHBIX YUYEHBIX B pa3BUTUU reHeTukd. Padotel H. K.
Konsrosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununyeHko,
H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETHUYECKHE TIOHSATHS W CHUMBOJBI. ['OMOJOTrMYHBIE XPOMOCOMBEI,
aJUIeNIbHbIE TEHbI, AIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PELECCHUBHBIN MpPU3HAK,
rOMO3UroTa, TE€TePO3UTroTa, YUCTas JIMHUS, THOpuUibl, reHoTun, ¢eHotun. OCHOBHBIE
METO/Ibl TEHETHKHU: THOPUTOJIOTHUECKHH, IIUTOJIOTUYECKUN, MOJICKYISIPHO-TEeHETUUECKH.

JdemoHcTpanuun

[Toptpetsi: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Bauios, A.
H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®mmmnuenko, H. B. Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKINY, «CXeMbl CKPEIIMBAHUS.

JlaGopaTopHasi padora «/Ipo3oduia kak 0ObEKT TCHETUYECKUX UCCIICIOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBoiii 3akoH Menzaens — 3aKoH eauHOO0Opa3us
ruOpuoB mepBoro nokosnenus. [IpaBuno momuuupoBanus. Btopoi 3akon Mennens —
3aKOH  pacIieruieHus TNpu3HakoB. lluTonmormdyeckne OCHOBBI ~ MOHOTHOPHIHOTO

CKpCIIMBaHUAA. ['mnoTtesa 4YucToThI TaMerT.
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AHammsupyroniee  ckpemuBaHue. [IpoMeKyTOYHBIM — XapakTep HAaCIEIOBaHHS.
Pacmeruienne nmpru3HakoB MpyU HEMOJIHOM JOMUHUPOBAHUH.

HuruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOTO
HaclieJOBaHUs PU3HAKOB. [{UTONOrMUEecKuEe OCHOBBI TUTHOPUIHOTO CKPEIIIMBAHUS.

CuermieHHoe HacnenoBaHue mnpusHakoB. Pa6otrer T. Moprana. CuemieHHoe
HACJIEOBAHUE T'€HOB, HApYIICHHE CIEIUICHUS MEXIy TeHamMu. XPOMOCOMHAs TEOpUs
HACJICICTBEHHOCTH.

I'enetnka nosia. XpOMOCOMHBIM MEXaHHM3M OINpPEACICHUS ToNa. AYTOCOMBI H
MIOJIOBBIE XPOMOCOMBI. [ 'OMOTaMeTHBIN U TE€TEPOTaMETHBIN MOJI. | eHeTHuYecKast CTpyKTypa
MOJIOBBIX XpoMocoM. HaclienoBanrne Npu3HaKoOB, CUETVIEHHBIX C TTOJIOM.

I'eHorun kak nenoctHas cucreMa. [lnenoTponus — MHOXKECTBEHHOE JIEMCTBUE I'€HA.
MHOXeCTBEHHBIN AJJICIIU3M. B3anmoneiictBue HeaJJICJIbHBIX T'€HOB.
Komnnementapuocts. Dnucras. [lomumepus.

'eHeTyecKkuii KOHTPOJIb PA3BUTHSA PACTEHUM, JKMBOTHBIX W YEJIOBEKA, a TaKke
(hU3MOIOTUYECKUX TIPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (PyHKuuMi. ['eHeTHueckue
MEXaHU3Mbl CUMOUOT€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35MH — Mapa3suT» U «XO3I1H
— MHUKpOOUOM». ['€HETHMYEeCKHE acCHeKThl KOHTPOJISI M HM3MEHEHUS HaCIeCTBEHHOM
nH(}OpMAIUU B TTIOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuun

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

Tabmuupbr u cxembl: «llepBbiii m BTOpO#l 3akoHbI Mennens», «Tperwil 3akoH
Mennens», «AHanusupymroliee  ckpenuBaHue», «HemonmHoe — goMuHUpOBaHUHEY,
«CuernseHHoe HacjelI0BaHWe MPU3HAKOB y Ipo3oduibl», «l'eHetuka nona», «Kapuotun
gyenoBekay, «Kapwotunm aposzodunery, «Kapuotun mrumb»y, «MHOXKECTBEHHBIN
ajuenusm», « B3auMo1eucTBUE reHOB.

O6opynoBanme: MOJeNb IJs JASMOHCTpPAIMM 3aKOHOB €IWHOOOpa3us THOPUIIOB
MEPBOTO TOKOJICHUS W PACIICIUIEHUS] MPU3HAKOB, MOJENb JUISI JEMOHCTpPAalMM 3aKOHA
HE3aBUCHUMOI0 HACJIEAOBAaHUS NPU3HAKOB, MOJENb ISl JAEMOHCTPAlUUU CLEIIEHHOTO

HACJIEJOBaHMsI MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIipenapat: «/Ipozodpunay.
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IIpakTuyeckas padora «/3ydeHue pe3yabTaTOB MOHOTHUOPHUIHOTO CKPEITUBAHUS Y
TPO30(HITBI.

IIpakTuyeckas padora «/3yueHue pe3yiabTaTOB IUTHOPUIIHOTO CKPEIIMBAHUS Y
TPO30(HITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiicTBue renoruna u cpeasl npu GopmupoBanuu perorumna. MI3MeHUYnBOCTh
NpU3HAKOB. KayecTBEHHbIE W KOJWYECTBECHHBIE MPHU3HAKU. BuIbl H3MEHYMBOCTH:
HEHACJICCTBEHHAS U HACJICICTBCHHAS.

MoaudukanronHas  U3MEHYMBOCTb.  Ponbp  cpeasl B dbopmMupoBaHUU
MOAU(PUKALMOHHON HM3MeHYMBOCTH. Hopma peakumu npusHaka. BapuanuoHHbll psig u
BapuannonHas kpunas (B. Moranucen). CBoiicTBa MOAM(PUKAIIMOHHON U3MEHUUBOCTH.

I'enoTnunuyeckas n3MeHUYUBOCTh. CBOMCTBA T€HOTHUIIUYECKON M3MEHYMBOCTU. Buibl
TeHOTUITMYECKOU U3MEHYMBOCTH: KOMOMHATUBHAS, MyTAIIHOHHAS.

KomOunaTtuBHas W3MEHYMBOCTH. Melo3 ©  IOJOBOM TpollecC — OCHOBa
KOMOMHATUBHOM W3MEHYUMBOCTH. PoOjb KOMOMHATMBHOW HW3MEHUHMBOCTH B CO3JaHUU
TeHETUYECKOTO pa3HOOOpa3usi B Mpeiesiax OJJHOTO BUA.

MyTanmoHHass U3MEHYMBOCTh. BUJIbI MyTallnii: T€HHbIE, XPOMOCOMHBIEC, TCHOMHBIE.
CrnoHTaHHbIE U MHIYUMPOBAHHbIE MYyTallMU. SII€pHbIE U [UTOIIA3MATHUYECKUE MYTAILUU.
ComaTtnueckue U mosioBble MyTauuu. [IpuynMHbl BOBHUKHOBEHUS MyTanuid. MyTareHsl u
WX BIHSHAE HA OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO MpoIecca. 3aKoH
TOMOJIOTMYECKHUX PSAOB B HacieacTBeHHoW n3MenunBoct (H.M. BaBunos). BHesaepHas
W3MEHYMBOCTh M HACJICICTBEHHOCTb.

Onueenemura u INULEHOMUKA, PONb INULEHEMUUEeCKUX (PaKkmopos 8 HACIe008aHUU U
UBMEHYUBOCINU (PEHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemoHcTpanuu

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

Tabmuibr 1 cxembl: «Buabl n3ameHunBocTY, «MoauduKamoHHass N3MEHUYNBOCTHY,
«KomOuHaTHBHAs HW3MEHUYMBOCTHY, «Meio3y», «OmnonoTBopenue», «l eHeTnyeckue

3a00eBaHUs YEIOBEKay, « BUIbI MyTannii.
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ObopynoBaHue: KUBbIE U TepOapHbIe 3K3EMIUISIPbl KOMHATHBIX PACTEHHM, PUCYHKH
(¢ororpadun) KUBOTHBIX C PA3NUYHBIMUA BUJAMHU U3MEHUYHUBOCTH.

JlaGopaTopnasi pabora «VccienoBanue 3aKOHOMEPHOCTEH MoaU(pUKAIMOHHON
M3MEHUYMBOCTH. [locTpoeHrEe BaprallMOHHOTO psiia U BAPUALMOHHON KPUBOI».

IIpakTuyeckas padora «MyTtanuu y Apo30(duisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eneTuka yesioBeka

Kapuotun yenoseka. MexayHapoaHas nporpaMMa UCCIEA0BAaHUS T€HOMA YEI0BEKA.
Metoapl  u3ydeHHs =~ TEHETMKU  4YEJIOBEKa:  IEeHeaJlorMueckuid,  OJM3HEIOBbIH,
LHATOIT€HETUYECKUHM,  NOMYJALMOHHO-CTATUCTUYECKUM,  MOJIEKYJISIPHO-TEHETHUECKHUU.
CoBpemeHnHOE ONPENIECIICHHE TE€HOTHUIIA! ITOJITHOTEHOMHOECEKBEHUPOBAHUE,
IFCHOTUIIMPOBaHWE, B TOM u4ucie ¢ nomowbto [II[P-ananusa. HacnencreeHHsie
3a0oneBaHusi 4YeyoBeKa. ['€HHblE W XpOMOCOMHBIE OO0J€3HHM 4enoBeka. bose3nu ¢
HACJIEJACTBEHHOM MPEAPACHOI0KEHHOCTBIO. 3HAYEHUE MEIAUIMHCKOM TEHETHKUH B
NPEeIOTBPALICHU M JIEYEHHMM TI'e€HETHMYeCKUX 3abojieBaHUM denoBeKa. Menuko-
TE€HETUYECKOE KOHCYIbTUpOBaHHE. CTBOJIOBBIE KIETKH. [IOHATHE «TE€HETUYECKOTO TPY3a».
OTuYeckue acnekTbl MCCIIEeNOBaHUM B 00JacTH peJakTUPOBAaHUS T'€HOMa U CTBOJIOBBIX
KJIETOK.

['enernyeckue (pakTopbl MOBBIILIEHHONW YyBCTBUTEILHOCTH Y€JIOBEKa K (PU3NYECKOMY
u XUMHAYECKOMY 3arpA3HEHUIO OKpy Karoleu Cpensl. I'enernyeckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MTaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmuubr u  cxembl: «Kapuotun uyenoBeka», «MeToabl HU3YYEHUS TE€HETHKHU
yesoBekay, «l 'eHeTnueckue 3a00J€BaHUs YETOBEKay.

IpakTnueckas padora «CocTaBieHUE U aHAIIU3 POJOCIOBHOM.

Tema 15. Cennekuust OpranusMosB

JlomecTHKanus U ceNneKuus. 3apoxKAeHUE CENeKUMU U foMecTukauu. Yuenune H. WM.
BasunoBa o lleHTpax mpoOMCXOXKIEHUS U MHOT000Opa3usi KyJbTYpHBIX pacTeHuid. Poib

CCIICKIIMK B CO3JaHHMHU COPTOB paCTeHI/Iﬁ n 1opoa KUBOTHBIX. COpT, nmopoaa, mTamMm.
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3aKOH TOMOJIOTMYECKUX PSAIOB B HaciencTBeHHoW m3meHunBoct H. W. BaBunosa, ero
3HAYEHHUE JUIS CEJIEKIIMOHHON PabOTHI.

Metoasl  ceneKIMOHHOM  paboThl. MCKyCCTBEHHBIM  OTOOpP: MAaccoBBIH U
WHANBUAYaIbHBIN. DTanbl KOMOWHAIIMOHHON cenekuuu. McnpiTanue mpou3BoAUTENCH 110
noToMcTBY. OTOOp MO TE€HOTUITY C MOMOIIBIO OIEHKHU (PEHOTHUIIA MOTOMCTBA U OTOOP MO
reHOTUIy ¢ nomoIisto ananuza JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENEKIIMOHHOW paldoThl. PammanvoHHBIN 1
XUMUYECKUNA MyTareHe3 Kak HCTOYHHK MYTallMil y KyJbTYpPHBIX (OpM OpraHM3MOB.
Hcnonb30BaHWEe T€HOMHOTO PEIAKTUPOBAHUS M METOA0B pekoMOmHaHTHBIX JIHK s
ITOJTYYEHHMSI UICXOTHOTO MaTepHuaa s CEJICKIUN.

[lonyuenne nonumionnoB. BHyTpuBumoBas rulpunmsanus. bBiaM3KopoACTBEHHOE
CKpeUuIMBaHue, Wi WHOpUIWMHT. HepoacTBeHHOE CKpeuMBaHue, WIA ayTOPUAMHI.
I'erepozuc m ero npuumHbl. lcnose3oBanue rerepo3uca B cenekuuu. Otaan€HHAs
rubpuam3anus. [lpeomonenne Oecruiogus MEXBHJIOBBIX THOpHAOB. JloCTHXKEHUS
CEJIEKIIMU PACTEHUMN U KUBOTHBIX. « 3€1E€HAS PEBOIIOYUSLY.

CoxpaHeHHEe U HM3y4YEHHE TI'E€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTEHUM U HX
OUKUX pOAMYEH /Ji1 CO3JaHUS HOBBIX COPTOB M THOPHUAOB CEIBCKOXO35SHMCTBEHHbIX
KyIbTyp. HM3yuenue, coxpanenue u  YNpaeleHue  2eHemu4yecKumu  pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICAOGLIX HCUBOMHBIX 8 YELAX VIYUULEHUSA CYUWECMBYIOUUX
U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUCIE C NPUMEHEHUEM COBDEMEHHbIX
Memo008 HaAYUHbIX UCCTIe008aHULL, NEePedo8blX UOell U NEPCHEKMUBHBIX MEXHOI02ULL.

JdemoHcTpanuu

[Toptpetsi: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, II. I1. JIykbsiHeHko,
b. JI. Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuubl M cxembl: «lIeHTpBI MPOMCXOXKAECHHS M MHOrooOpasus KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHMX PSAOB B HACJIEICTBEHHOW HW3MEHUYMBOCTWY,
«Meronp! cenexuuny, «OtnanéHnas rudpuan3anusy, «MyTtarenes».

JlaGopaTtopnass padora «J3yyeHue COpPTOB KyJIBTYPHBIX pAacCTE€HUH W MOPOJ

JOMAITHUX XUBOTHBIX).
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JlaGopaTopHas padora «/3yueHre METOI0B CENEKIIUU PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUD».

IKcekypeust «OCHOBHBIE METOABI U JOCTHKEHHUS CEJIEKIMU PACTEHUN M KUBOTHBIX
(Ha CeNEKIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHBINA YYacTOK, B
TEIUIMYHOE XO35HCTBO, B 1a0OPaTOPUIO arpOYHUBEPCUTETA NI HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo0rust U CHHTETHYECKasA OMOJIOTHS

OOBeKTHI, UCTONIb3yeMble B OMOTEXHOJIOTUU, — KJIECTOYHBIC M TKAHEBBIE KYJIbTYpBHI,
MUKpPOOPTaHU3MBbI, UX XapaKTEpUCTHKA. TpaJulMOHHAsE OMOTEXHOJOIHs: XjeOomneueHue,
MOJIyYeHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BHHOJEIUE. MUKPOOMOJOTHYECKUN CHUHTE3.
OOBEKTH MUKPOOHONOTMYECKUX TeXHOJorui. IlponsBoacTBO Oenka, aMHUHOKHUCIOT U
BUTaMUHOB.

Co3nganue TEXHOJOTMM W HWHCTPYMEHTOB LEJICHANPABICHHOTO W3MEHEHUsS U
KOHCTPYHMPOBAaHHsI TE€HOMOB C LEIBI0O IIOJYyYEHUs OpPraHu3MOB U HX KOMIIOHEHTOB,
CoJIeprKalIiX HE BCTpEUaroIIUecs B MPUPOie OMOCUHTETHUECKHE MTyTH.

Knerounas wnxkeHepuss. MeTonpl KyJnbTypbl KJIETOK M TKAaHEW pPACTEHHU U
#KUBOTHBIX. KpuoOanku. ComMaruyeckas THOpUIU3AMS U COMATHUYECKUN SMOpHOTEHE3.
Hcnonp30oBaHne TamioWIOB B CEINEKUUU pacTeHui. [lonyuenue MOHOKIOHATIbHBIX
anmumen. HMcnonv3oeanue MOHOKIOHAILHBIX U NOJUKIOHANbHLIX AHMUMENL 8 MeOuyuHe.
HckyccTBEeHHOE  OIIONOTBOPEHHE. PEKOHCTpYKLMsS —SMUEKIETOK U KIOHUPOBAHUE
KUBOTHBIX. MeToa TpaHCIUIAaHTAlUMU sIep KIETOK. Texnonozuu 0300posienus,
KYTbMUSUPOBAHUSL U MUKPOKIOHATLHO20 PASMHONCEHUS CeNbCKOXO3AUCNBEHHBIX KYAbMYP.

XpoMOCOMHass M TIeHHasg WHXeHepus. VICKyCCTBEHHBIM CUHTE3 TI€Ha |
koHcTpyupoBanue pexomouHanTtHeix JHK. Cozoanue mpanceennvix opeanusmos.
JIoCTHKEHUS W TEPCHEKTHUBBI XPOMOCOMHOM M T€HHON HMHXKEHEPUHU. DKOJOTHYECKUE U
ATUYECKHE MTPOOIEMbl FTEHHOW MH)KEHEPUH.

Memuuunckue OuorexHonorun. Iloctrenomuas uudposas wMeguiuHa. [1LP-
IuarHocTuka. MeTaboMOMHBIN aHamu3, TEHOIICHTPUUYECKU aHaIM3 MPOTEOMa YeOBEKa
JUIsL OLICHKH COCTOSIHHS €ro 310poBbs. Mcrmosib30BaHME CTBOJOBBIX KJIETOK. TaprerHas

tepanus paka. 3D-Omoumkenepus ans  pa3paboTKu  (PyHIAMEHTAIBHBIX OCHOB
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MEIULIUHCKUX TEXHOJIOTMH, CO3JaHUsl KOMIUIEKCHBIX TKAaHEH COYETAHHEM TEXHOJOTUU
TPEXMEPHOTO OMONIPUHTUHTA U ckadpdonnuara  AnA pelieHus 3a/1a4y
NEPCOHAIM3UPOBAHHON MEAULIVHBI.

Coznanne BEKTOPHBIX BAKIUH C LEIbI0 00ecreyeHs] KOMOMHUPOBAHHOM 3aIlIUTHI OT
Bo30ynuteneii OPBU, ycraHOBieHHE MOJEKYJISIPHBIX MEXaHU3MOB (DYHKIMOHHPOBAHUS
PHK-conepxamux BuUpYyCOB, BBI3BIBAIOIIMX OCOO0 OmacHble 3a00JIEBaHUS YEIOBEKA U
KUBOTHBIX.

JdemoHcTpanuu

Tabmuupr u  cxeMbl: «Mcnoap30BaHME MHKPOOPraHW3MOB B  IPOMBIIUIEHHOM
MPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHXKEHEPUs».

JlabopaTopuas padora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «llomyyeHrne MOJTOYHOKHUCIBIX TPOAYKTOBY.

IKckypeuss  «buoTtexHonmormss < —  BaxKHeHIas ~— NPOW3BOJAMTENBHAs  CHJIA

COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHUYECKOE MTPOU3BOICTBO)Y.

11 KITACC

Tema 1.3apo:xnenne u pa3BuTHE IBOJIOIHOHHBIX MPEACTABICHUI B OM0JIOTHH

OBomonuonHas Teopust Y. J[apBunHa. [Ipeanocbuikyu BO3HUKHOBEHHS JapBUHH3MA.
Ku3zHp 1 HayuyHas nesarensHOCTh Y. JlapBrHa.

JIBikye cuiibl 3BoOJOIMU BUAOB 1o Y. JlapBuHy (BBICOKAasi WHTEHCUBHOCTH
Pa3MHOXEHHUSI OPraHU3MOB, HACJIEICTBEHHAs] U3MEHUYMBOCTb, OOpHOa 3a CyIleCTBOBAHHUE,
€CTEeCTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmienne cunrernueckor Teopuu dBomtonuu (CTD). HelitpansHas Teopus
sBosmonMK. CoBpeMeHHasi 3BOJIIOIIMOHHAST OMOJIOTHsI. 3HAYEHHE YBOJIOLMOHHON TEOpUH B
(hOpMHUPOBaHNN €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA.

JeMmoHCcTpanumn

[Toptpetsl: Apucrorens, K. JIunueit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. KroBbe,

Y. Hapsun, C. C. UetBepukos, W. U. lImansraysen, . Xongein, /1. K. benses.
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Tabmuupr n cxembl: «Cucrema >xuBoil npupoasl (mo K. JIunnero)», «JlectHuua
KUBBIX cymecTB (o Jlamapky)», «Mexanusm GOpMUPOBaHUS TPUCHOCOOICHUN Yy
pacteHuid U kuBOTHBIX (mo Jlamapky)», «Kapra-cxema Mapmipyra mnyremectBus Y.
Hapsuna», «Haxoaku Y. [lapBuna», «@opmbl 00pbOBbI 3a cymiecTBoBaHue», «llopoas
ronyoeit», «MHoroobpasue KynbTypHbIX (opM KamycTb», «[lopoasl momamHux
KHUBOTHBIX», «Cxema oOpa3oBanusi HOBbIX BujaoB (mo Y. Jlapeuny)», «Cxema
COOTHOIIECHMS JBIXKYIIUX CHJI 3BOJIOLUNY», «OCHOBHBIE MOJIOKEHUS CHHTETHYECKOU
TEOPUU IBOIIOLIMNY.

Tema 2. MuUKpo3BOIIOLMSA U €€ pe3yJIbTAThI

[Tommynsuusa Kak sneMeHTapHas eIrHMIA dBOMIOIUMU. COBpEMEHHBIE METOIBI OLICHKU
TEeHETUYECKOTr0 Pa3sHOOoOpa3us M CTPYKTypel mnomynsauuid. M3menenue reHodoHIa
MONYJSINUMA  KAK  DJIEMEHTAPHOE DJBOJIOLMOHHOE SIBJIEHHE. 3aKOH TIE€HETHYECKOIO
paBHoBecus [x. Xapau, B. BaitnOepra.

DnemMeHTapHble (PaKTOPhl (IBUKYILIUE CHIIBI) 3BOJIOLMU. MyTallMOHHBIN IpoLecc.
KomOunHatuBHast ”3BMeHYMBOCTD. Jlpelid reHoB — ciiydaiiHble HeHanpaBJIeHHbIE U3MEHEHUS
4acTOT ajuieneil B monysiusax. Ihdekr ocHoBatens. dpgexm 6ymuliouH020 20PaAbIUKA.
CHuodicenue eenemuyuecko2o pasHoobpasus: npudunsl u cieocmeus. Ilpossnenue s¢pgpexma
opeticha cenos 6 Oorbuwux u manvix nonyiayusx. Murpanun. M3o0isus oMyl
reorpadudeckas (IpoCTpaHCTBEHHAs ), OMOJoTUYECKast (PEPOTyKTUBHAS ).

EcTtecTBeHHbII 0TOOp — HanpaBistomui Gaktop 3BoMoIUU. DOpMBI €CTECTBEHHOTO
otOOpa: NBIKYIINHN, CTaOWIU3UPYIONINM, pa3pbiBaOmuidi (qu3pynTuBHBI). [lomoBoi
oT00p. BO3HMKHOBEHHE U 3BOIIOLMS COL[UATBHOTO MOBE/ICHUS KUBOTHBIX.

[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3yjbTaT MHUKPO3BOJIIOUUNA. BO3ZHUKHOBEHHE
NPUCTIOCOOCHU y  opraHu3MoB. Apomopdo3sl U  uauoanantaiuu. [Ipumepsr
MPUCIIOCOOJIEHUI Yy OpraHu3MoB: Mopdosiornyeckue, pu3nonornueckue, OMOXMMUYECcKUe,
noBeneH4Yeckue. OTHOCUTENBbHOCTD MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum UM CTpyKTypa. BuaooOpa3oBaHue Kak  pe3yJbTar
MUKpodBoonu. M3omsauus — kinrodeBoit ¢akrop BupooOpazoBaHus. I[IyTu u crocoOsl

BU000pa30BaHUs: AIIONATPUIECKOE (reorpadudeckoe), CUMIIATPUYECKOE
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(PKOJIOTHYECKOE), «MTHOBEHHOE» (MOJIUILUIONIU3ANNs, TUOpuau3amms). J[muTenpHOCTH
ABOJIFOLIMOHHBIX ITPOLIECCOB.

Mexanu3mbl (HOpMUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponp 3BomonMoHHON Ouonornu B pa3paboTKe HAYYHBIX METOJIOB COXpaHEHUS
O6uropazHoooOpasusi. MUKpPOIBOIIIOIMS U KOIBOJIOLUS TApPa3UTOB U UX X0351€B. MeXaHU3Mbl
dhopMUpOBaHUS YCTOMUYHUBOCTH K aHTUOMOTHKAM U CITIOCOOBI 0OPHOBI ¢ HEM.

JdemoHcTpanumn

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

Tabmuupbl 1 cxeMbl: «MyTaluoHHas U3MEHYMBOCTHY, «llomynsiunoHHas CTpyKTypa
BUJIa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «IBuxKyiue CHIIbl S3BOTIOLUNY,
«DKOoJIOTHYEeCKas N30JISIIMS MONYJISUN ceBaHCKOM Gopenny, «I'eorpaduyeckas nuzomnsuus
JUCTBEHHULIBI CUOMPCKOM M JIMCTBEHHMIIBI JaypcKoi», «llomynsiiiMOHHbIE BOJHBI
YUCJIEHHOCTU XUITHUKOB U XepTB», «Cxema JAeMCTBUs eCTECTBEHHOro 0T00pa», «Dopmbl
O0opbOBI 3a cymecTBoBaHHMe», «MHIycTpuaabHbIH MelaHu3M», <«JKUBBIE HCKOIAaeMbICy,
«IToKkpoBHUTENLCTBEHHAs] ~ OKpacka  KUBOTHBIX»,  «lIpemympexnaromas  okpacka
KUBOTHBIX», «Pusnonornyeckue agantauuny», «lIpucnocoOieHHOCT, OpraHU3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepum Buga», «Bungbl-gBonHukn», «CTpyKTypa BuAa B
npupoze», «Crocodsl BupooOpazoBaHus», «l'eorpaduueckoe BHI000pa3oBaHHE TPEX
BUJIOB JIaHJBIIIEH», «IKOJIOrHUECKOe BUI000pa30BaHuE BHUIOB CUHUID, «llomumionasl
pactenuity, «KamycTHo-peneuHblii THOPUI.

ObopynoBanue: repObapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, dydelia NTUI] U 3Bepeit
C MpUMEpaMU PAa3IUYHBIX MPUCIOCOOJIEHUH, yydena NOTHUI[ U 3BEpPEed pa3HbIX BHJIOB,
repOapuu pacTeHu OIM3KUX BUJIOB, 0OPa30BABIIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlabopaTropHasi pa6ora «BpisBlieHHEe U3MEHYHBOCTH Y 0COOEH OJTHOTO BUIA.

JlaGopaTtopnasi pabora «lIpucnocoOneHuss OpraHu3MOB M HX OTHOCUTEIbHAs
1EJIECO00PA3ZHOCTHY.

JlabopaTopnas pabora «CpaBHeHUE BUI0B 110 MOP(OJIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTAThI
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Metoapl u3ydeHus MakpodBodtouuu. [lalieOHTONOTHMYECKUE METOJbl HU3Y4YEHUS
sBoroIuu. [lepexoaapie GopMbl U GUITOTEHETUYECKHE PSIBI OPTAHU3MOB.

buoreorpaduyeckue Meroasl uzydeHus: 3Bononuu. CpaBHeHue (iaopbl U (QayHbI
MaTEepUKOB W OCTPOBOB. buoreorpaduueckue obmactu 3emiu. BuUIbI-DHIEMHUKH W
PEUKTBHL.

OMOpHOJIOTUYECKME W CPABHUTEIBHO-MOP(OJIOTHUECKUE METOAbl  U3YUCHHS
BONMIIOLMHU. ['eHeTHYecKre MEXaHHM3Mbl 3BOJIIOLMM  OHTOI€HE3a W IOSBJICHUS
ABOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE M aHAJOTMYHBIE OpraHbl. PyauMeHTapHbIE
OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUUECKHE, OMOXUMUYECKIE U MAaTEMaTHUYECKUE
METOJIbI U3y4eHUs IBOTIONMU. ["'oMoioruyHbie reHbl. COBpeMEHHBIE METOIbl TOCTPOCHUS
(UITOTeHEeTUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIOLUS TEHOMOB.

OO6mume 3aKkOHOMEpPHOCTH (TpaBwia) H3BOMOUUH. [Ipunyun cmeHvl @YHKYULL.
HeobOpatumocTs 9Bomtonmu. ApjanTuBHas paauainus. HepaBHOMEPHOCTh TEMIIOB
ABOJTIOIUH.

JdemoHcTpanuun

[Toptpetsr: K. M. bap, A. O. KoBanesckuit, ®. Mrosiep, 3. ['ekkenb.

Tabmuubr u cxembl: «ODUWIOTEHETUUECKUN PpANl  JIOIMIAAW», «APXEONTEPUKCY,
«3Bepo3ydbie smepb», «Crerouedansy, «Punnodutey, «CeMeHHBIC MaOPOTHUKNY,
«buoreorpaduueckue 30HbI 3eMiny, «pehd xoHTHHEHTOBY, «PenukThl», «HavanbHbie
CTaAuy SMOPHUOHAIIBHOTO PAa3BUTHUSI TO3BOHOYHBIX KUBOTHBIX», «['OMOJOTHYHBIE U
aHAJIOTUYHbIE OpraHbD», «PyaMMEHTBD), «ATaBU3MbI», «XPOMOCOMHBIE HAOOPHI YEIOBEKa
W muMmaHze», «[JaBHble HampaBlieHUs HSBoJOLMH», «OO0IKe 3aKOHOMEPHOCTU
ABOJIIOLIUI.

O6opynoBanue: KOJJIEKIUH, repOapuu, MyJISKU UCKOITAeMbIX OCTaTKOB OPTaHU3MOB,
MYJISIKM  TOMOJIOTMYHBIX, AQHAJIOTUYHBIX, PYJAUMEHTApHbIX OPraHOB M aTaBU3MOB,
KOJUJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxo:kaenue u pa3BuTHe >KU3HUA HA 3emule
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Hayunbie TUnoTe3sl MpOUCXOXKIEHUS KU3HU Ha 3emiie. AOMOreHe3 W maHCIepMusl.
JloHay4yHbIE€ TPEACTABICHHUS O 3apOXKICHUM KU3HM (KpeauumoHusM). ['mmoresa
MOCTOSTHHOTO CaMO3apOXKACHUS KU3HH U €€ ompoBepkeHue omnbitamu D. Pemu, JI
Cnamnaninanu, JI. [Tactepa. IIpoucxoxaeHue Ku3HA U aCTPOOUOTIOTHS.

OcHOBHBIE 3Tanbl HeopraHudeckoil sBomonuu. I[lnanerapHas (Teojoruyeckas)
ABOMIONMS. XUMHYECKasi SBOJIONMS. AOUMOTEHHBI CHUHTE3 OpPraHWYECKUX BEIECTB U3
Heopranndeckux. OneiT C. Mumiepa u I'. FOpu. O6pa3oBaHue noaIuMepoB U3 MOHOMEPOB.
Koanepparnasa runore3a A. 1. Onapuna, runoresa nepsudnoro OynsoHa Jlx. XomjaeliHa,
reHetuueckas runotesa I'. Mémnepa. Pubosumer (T. Yek) u runoreza «mupa PHK» V.
['unGepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emnu u Meroabl €€ n3ydeHus. lMckomaeMble OpPraHMYECKHE OCTaTKH.
['eoxpononoruss u €€ wmeronpl. OTHOCUTENbHAsT M aOCONIOTHAs TIE€OXPOHOJIOTHS.
I'eoxpoHoIOrnyecKkas 1mKasa: 30Hbl, dpbl, IIEPUOJBI, SIIOXU.

HauvanbHble 3Tanmel opranndeckou sBoonuu. [losiBieHuMe U 3BOIOIMSA NEPBBIX
KJIETOK. DBOJIOLMS MeTabonu3Ma. Bo3HMKHOBeHUE mepBbIX 3KkocucteM. CoBpeMEHHbIE
MUKpOOHBIE OMOIUIEHKM KaK aHajor MepBbIX Ha 3emiie cooOmiecTB. CTpOMATOIUTHI.
[IpoxaprOThI U DYKapHOTBHL.

[Ipoucxoxnaenue »3ykapuor (cUMOUOTEHE3). OBOJIIOLMOHHOE MPOUCXOXKICHUE
BUpPYCOB. IIponcxoxaeHrne MHOIOKJIETOYHBIX OpPraHM3MOB. BO3HHKHOBEHHME OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATarbl HBOJIIOLNN BBHICHIMX pacTeHui. OCHOBHBIE apoMOP(O3bI pacTEHUH.
Brixon pacrenui Ha cymy. [losiBiieHHe CIIOPOBBIX PaCTEHUM M 3aBOCBAHUE MMM CYILHU.
Cemennble pacteHusd. [IponcxoxneHne NBETKOBBIX PACTEHHIM.

OcHOBHBIE 3Tanbl 3BOIIOIUH KUBOTHOTO MUpa. OCHOBHBIE apOMOP(}O3bI KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — TOSIBJIEHHUE COBPEMEHHBIX THUIOB. llepBbie
XOpAOBbIE >KUBOTHbIE. JKHW3HBP B BOJE. OBOJIOLMS IO3BOHOYHBIX. [IponcxoxneHue
amubmii n pentuuid. [IponcxoxaeHne MICKONUTAIOMNUX U NTUL. [IpyuHINI KITI0YeBOTO

apOMOP(i)OSa. OcBoeHne 0€CIT03BOHOYHBIMH U ITO3BOHOYHBIMH KUBOTHBIMU cyiu.
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Pa3Butre xu3HM Ha 3emiie MO 3paM M MEepUoAaM: apxeu, MpoTepo30H, Maueo30H,
M€30301, KaitHo30i. OOmas XapakTepucTHMKa KIMMaTa M TIeOJIOTHYECKHX IPOLIECCOB.
[losiBneHne M pacuBeT XapaKTEPHBIX OPraHMU3MOB. YTIeoOpa3oBaHHE: €ro YCJIOBHUS U
BIIMSTHAE Ha Ta30BbIM COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — OKOJOTMYECKHE KPHU3HCHI Mpouuioro. IIlpuyuHbl H
CIEACTBUAS MAacCOBbIX BbIMUpaHUN. (COBPEMEHHBIA HKOJOTHYECKUUA KpPHU3UC, €ro
ocobennoctu. [Ipobrema coxpaneHus 6mopasHo0Opas3us Ha 3emiie.

CoBpeMeHHass cucTeMa OpraHudeckoro wwupa. llpuHnunsl Kiaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUYECKHE TPYNITBI OPTAHU3MOB.

JlemoHCcTpauumn

IToptpetsl: @. Peau, JI. Cnasmannaunu, JI. [Tactep, U. 1. Meunukos, A. U. Onapus,
Jx. Xonpenn, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmumer u cxembl: «Cxema ombita ®d. Pemm», «Cxema ombita JI. Ilacrepa mo
HM3YUYCHUIO CamMo3apoKJIeHus Xu3Hu», «Cxema ombita C. Mumiepa, I'. FOpu», «ITtambl
HEOPraHU4eCKOW 3BONIOLMNY», «l'eoxpoHonorndeckas Imkana»y, «HadanbHble 3Tamnbl
OpraHu4eckoil spomonun», «Cxema o0pa3oBaHUs DJYKApUOT IMYTEM CHUMOHOTEHE3a,
«Cucrema xuBOl mnpupone», «CTpoeHue BuUpyca», «ApoMOpdoO3bl pacTEHHII»,
«PurnOpuUTHY, «OTHOKIETOYHBIE BOAOPOCIN», « MHOTOKIETOUHBIE BOJOPOCIIY, «MX1»,
«ITanmopoTHHKMY, «I 0J0CEMEHHbBIE pacTeHUs», «OpraHbl [IBETKOBBIX pacTeHUi», «Cxema
pa3BUTHS  KMBOTHOTO  MHpa», «Apomopdo3bl  KUBOTHBIX»,  «lIpocrelimmey,
«Ku1egyHonosoCcTHERIE, «IInockue 4epBUY, «Ynenucronoruey, «PBIOBIY,
«3emHOBOMIHBIEY, «lIpecmbikatonuecs», «IItuupy, «Muekonuratomue», «Pa3Butrue
YKA3HU B apXEUCKOM dpe», «Pa3BuTue )XU3HU B IPOTEPO3OUCKON dpen, «PazBUTHe )KU3HU B
MAJICO30MCKON 3pe», «Pa3BuThe XU3HM B ME3030MCKOM 3pe», «Pa3zButhe XHW3HU B
KalHO30MCKOM 3pe», «COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pacTCHU Pa3IUYHBIX OTACIIOB, KOJUICKIIUH HACEKOMBIX,
BJI&KHBIE TIpenapaThl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUU HUIJIOKOXKHX,
CKEJIEThI TTO3BOHOYHBIX KMUBOTHBIX, Uydelia NTULl U 3BEPEH, KOJUIEKIIMH OKAMEHEIOCTEM,

IMOJIC3HBIX MCKOIIACMBIX, MYJISIPKHU OPraHUYCCKHUX OCTATKOB OPTraHU3MOB.
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BupryaabHasa naboparopHasi padora «MoaenupoBanue onbsiToB Musepa—tOpu
M0 W3Y4YeHHIO aOHWOTEHHOTO CHHTE3a OpPraHMYeCKHX COCOUHEHHH B TMEPBUYHON
atMocdepe».

JlaGopaTopnas padora «/3yueHue U omMcaHWE HCKOMAEMBIX OCTATKOB JAPEBHUX
OpTraHU3MOB).

IIpakTnueckasi padora «l3ydeHue 0COOCHHOCTEH CTPOCHMsSI PACTCHUH pPa3HBIX
OTJZIEJIOBY.

IIpakTuyeckass padGora «l3ydyeHne o0coOEHHOCTEH CTPOCHHSI TMO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaenune 4ea0BeKa — AaHTPOINOIeHe3

Paznensl 1 3anaun anTponosoruu. MeToasl aHTPOIOJIOTUH.

CranoBieHue TIPEACTABICHHM O MPOUCXOXKICHUM YeEJIOBEKa. Pemmrmnosnsie
B033peHust. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CxoncTtBo 4YenoBeka € KUBOTHBIMU. (CHCTEMATHYECKOE TMOJOKEHUE YEJIOBEKA.
CBuzeTenbCcTBa CXOJICTBA YEJIOBEKA C JKMBOTHBIMHU: CPAaBHUTEIBHO-MOP(OJIOTHUECKHE,
AMOPHOJIOTHYECKHE, (PU3HOTIOTO-ONOXUMUYECKHE, ToBeAcHYeCKHe. OTINUns YeIoBeKa OT
KUBOTHBIX. [IpAMOX0XKIAEHHE M KOMIUIEKC CBSI3aHHBIX C HUM IIpU3HAKOB. Pa3Butue
TOJIOBHOI'O MO3ra U BTOPOW CUTHAJIBHOU CUCTEMBI.

JBwkymue cuibl  ((pakTopbl) aHTpoOmoreHe3a: OHOJOTUYECKHE, COIUaIbHBIC.
CooTHoleHNEe OMOJOTUYECKUX U COLIMATIbHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaAWM aHTPOIOTeHe3a. PaHHHWE YeIoBEeKOOOpa3HbIe OOE3bSHBI
(IpOKOHCYINIBI) M paHHUE MOHTMAbl — OOLIME MPEIKH YEeIO0BEKOOOpa3HbIX 00€3biH U
JOEW. ABCTPAJIONUTEKM — JBYHOTME MNpenkKu JroAed. UYenoBek yMenblil, IepBbIe
W3TOTOBJIEHUSI OpyAuW Tpyaa. YUemoBeK NPSMOXOIAIIMN W MEPBBIA BBIXOJ JIIOAEH 3a
npeaensl Adpuku. YenoBek reinenbOeprckuii — oOmMiA NpeloK HeaHAepTaabCKOIro
YEJIOBEKA U YEJIOBEKA pa3yMHOro. YelloBeK HEaHAEPTAIbCKUN KaK BUJ JIFOJEH XOJIOJIHOTO
KiMMara. YenoBek pa3yMHBIM COBPEMEHHOIO THIIA, ACHUCOBCKMN YEJIOBEK, OCBOCHHUE

KOHTHHCHTOB 3a IIpcaciaMn A(pr/IKI/I IlaneoreneTrka u majacoreHOMHUKA.
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DBOJIOIMS COBPEMEHHOTO ueoBeKa. EcTecTBeHHBINH 0TOOP B MOMYJIALUAX YeTOBEKA.
Myrtanuonsasiii mpouecc u noaumopdusMm. IlomynsunoHHBIE BOJNHBI, Jpeiid TEHOB,
murpanus u «3¢p@dEeKT OCHOBATENS» B MOIMYJISIUSAX COBPEMEHHOTO YEJIOBEKa.

Yenoseueckne pacel. Ilowatme o pace. bosbmme pacel:  eBponeounaHas
(eBpaswmiickas), aBcTpajo-HerpouaHas (PKBaTOpHabHAs), MOHTOJIOMAHAS (a3UMaTCKO-
amepukaHckasi). Bpemss u myTH pacceneHuss uejoBeka 10 IaHeTe. EauHCTBO
yesnoBeuecknx pac. HaywynHas HecocTodTeNbHOCTh pacu3Ma. IIpucnocoOneHHOCTh
YesloBeKa K pa3HbIM YCIOBMSIM OKpY»Karoleil cpenbl. BiusHue reorpapudeckoi cpeasl U
npeiida reHoB Ha MOp(OJIOTHIO U (PU3UOJIOTHIO YEJIOBEKA.

MexaucuuIuinHapHbie METOAbl B (U3UYECKOW (OMOJIOTUYECKOM) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAs AHTPOIIOJIOTHS. W MAaJCOAHTPOIOJIOTHS YEJIOBEUECKUX IOMYJISALUN.
buoconuansHbie UCCJIEI0BAHHUS MIPUPOIBI YeJIOBEKa. UccnenoBanue
KOABOJIIOLIMMOMOJIOTUYECKOTO U COLIMAIBHOIO B YEJIOBEKE.

JdemoHcTpanuun

[Toptpetst: Y. lapBun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxembl: «MeToIbl aHTPOIOJIOTUMY, «I OJOBHOM MO3T 4YelIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHBDY, «CKEIET YeIOBEKa U CKENET MUMIaH3e», «PyaumMeHTs
U aTaBU3MBbD), «JIBHKyIME CHIIBI aHTPOIIOTE€HE3a», «IBOJIOLHOHHOE JIPEBO YEIIOBEKA,
«ABcTpanonutek», «YHemoBek ymenbli», «YHenoBeK NpsIMOXOIAIIU», «JeHUCOBCKUI
yenosek» «Heannepranbiisy, «KpomanboHib», «lIpenku yenosekay, « Tambl 3BOJIOLMH
4eJIoBeKay, «Packl uenoBekay.

O6opynoBanue: MYJSKH OKaMEHEJIOCTeW, MPEeJAMETOB MATEepUaIbHOM KYyJIbTYpbl
MpEeAKOB 4YernoBeka, penpoaykuuu (pororpadun) kapTUH ¢ MHQPOJIOTHUECKUMU U
OMOIEHCKIMU CIOXKETaMH TIPOMCXOXKICHUS YeJIOBeKa, (poTorpadun HaX0OK MCKOMAEMbIX
OCTATKOB 4YEJIOBEKa, CKEJIET YeJOBEKa, MOJENb Yeperna 4YesloBeKa W yepena IIMMIaH3e,
MOJEJIb KUCTH Y€JIOBEKA U KHCTH IIMMIIaH3€, MOJEIH TOpCa MPEJKOB YEIOBEKa.

JlabopaTopnas paGora «lI3yueHue 0oCOOEHHOCTEH CTPOEHHSI CKEJleTa 4YelOoBeKa,
CBSI3aHHBIX C IMIPAMOXO0KICHUEM.

IIpakTHyeckas padora «/3yueHue 3K0JIOrMYECKUX aJallTallid YETOBEKaY.
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Tema 6. DJxojiormss — Hayka O B3aHMOOTHOUIIEHHMSAX OPraHU3MOB W
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KaloLei cpeaoi

3apoxkneHue u pasBuTue skojoruud B Tpynax A. ['ym6onbnra, K. @. Pynwe, H. A.
Ceepuona, 2. I'exkens, A. Tencnu, B. H. Cykauéna. Paznens! u 3agaun sxonoruu. CBsi3b
AKOJIOTHH C IPYTUMU HAyKaMHU.

Mertoabl sxonoruu. [lonesbie HabMOAEHNS. DKCIIEPUMEHTHI B OKOJIOTHH: IPUPOAHBIC
u naboparopHbie. MoaenupoBaHUE B IKOJOTUHA. MOHUTOPUHT OKPYKAIOIIEH CpPEJIb:
JIOKaJIbHBIM, PETHOHATBHBIN U I100ATBHBIN.

3HaUE€HHUE SKOJIOTMUECKUX 3HAHUU NJIsl 4Y€lIOBEKa. DKOJIOTMYECKOE MHUPOBO33pPEHUE
KaK OCHOBA CBSI3€M YeJIOBEYECTBA C NPUPOA0H. POPMUPOBAHNE IKOJIOTUYECKOU KYIbTYpPbI
Y DKOJIOTMYECKOM IPaMOTHOCTH HACEJICHUS.

JlemoHCcTpauumn

[Toptpetsi: A. I'ymb6onsar, K. @. Pynse, H. A. Cesepiios, 3. I'ekkens, A. Tencnu, B.
H. Cyxkaués.

Tabmumel m  cxembl: «Paszgensl skonorum», «Metonel »komorum», «Cxema
MOHUTOPUHIA OKPYXKAIOLIEH CPEIBI».

JlabopaTopHas padora «/3yueHrne METOq0B SKOJIOTUUECKUX UCCIEAOBAHUIN.

Tema 7. Opranu3msl u cpeaa 00OMTAHUA

DKkojorudeckue (akTopbl M 3aKOHOMEpHOCTH ux JaeiictBus. Kiaccuduxanus
AKOJOTUYECKUX (DaKTOpOB: aOMOTHYECKUE, OMOTUYECKHe, aHTpomnoreHHele. OO1ne
3aKOHOMEPHOCTH JCUCTBUS dKojormdeckux ¢aktopoB. IlpaBuno wmunumyma (K.
[npenrens, FO. JIubux). TonepaHTHOCTb. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak sKojoruueckuit Qakrop. JleiicTBue pa3HbIX
YYaCTKOB COJHEYHOI'O CIEKTpa Ha OpPraHu3Mbl. OJKOJOTMYECKHE TPyl PACTEHHN U
KUBOTHBIX IO OTHOIIEHHUIO K CBeTY. CUTHaNIbHAs poJib cBeTa. DOTONMEPUOIU3M.

Temnepatypa kak skonoruueckuii paxtop. JeiicTBue Temieparypbl Ha OpraHU3MBbI.
[ToKUIOTEpMHBIE M TOMOMOTEPMHBIE OPraHU3Mbl. OBPUTEPMHBIE U CTEHOTEPMHbIE

OpraHU3MHBbI.
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Bnaxnocte kak akosornueckuit  (dakrtop. Ilpucmocobnenuss pacTeHMit K
noJIepKaHuio0 BoAHOTO Oananca. Kmaccuukanus pacTeHHil MO OTHOIIEHHIO K BOJIE.
[Ipucnoco61eHus >)KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsA, HA3€MHO-BO3AYIIHAs, [OYBEHHAs,
rIyOMHHAsl MOANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3NKO-XMMUYECKHE OCOOCHHOCTU
cpen ooutanusi oprauu3zMoB. [Iprcnocob6ieHnst OpraHu3MoB K dKU3HU B PA3HBIX CpelaX.

buonornyeckue putmbl. BHemHue u BHyTpeHHHE pUTMbI. CyTOYHBIE M T'OAUYHBIE
puTMbl. [Iprcnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM JKU3HU.

Kuznennnie ¢Gopmbl opraHu3moB. [lonarue o >xu3HeHHOW ¢dopme. JKu3HEeHHbIE
(hopMbI pacTeHUI: AepEBbs, KYCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHUE TPaBbl, OJHOJETHUE
TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: TUAPOOUOHTHI, TI'€OOMOHTHI, A’POOUOHTHI.
Oco0eHHOCTH CTPOEHHUS U 00pa3a KU3HU.

buotnueckue ¢akropbl. Buasl OMOTHYECKHMX B3aMMOICHCTBHI: KOHKYpEHLuS,
XHUIIHUYECTBO, CcUMOMO3 u ero ¢opmbl. [lapasutusMm, Koomepauusi, MyTyajau3M,
KOMMEHCalI3M (KBapTUPAHTCTBO, HaxJieOHU4YecTBO). HeTpoduueckue B3auMoaencTBUs
(Tommmueckue, hopuyeckue, padpudeckre). 3HaUCHUE OMOTHYECKUX B3aUMOACHCTBHM ISt
CYILLIECTBOBAHMS OPTaHU3MOB B cpejie 0OuTanus. [[puHIIMI KOHKYPEHTHOTO UCKIIFOUEHHUS.

JdemoHcTpanuun

Tabmumsr  u cxeMbl:  «Oxojorudyeckue  ¢akropbl», «CBETOBOH  CHEKTpPY,
«IKOJOTUYECKHE TPYIIbl KUBOTHBIX IO OTHOIIEHHIO K CBETY», «TenioKpoBHbIE
KUBOTHBIE»,  «XOJOJHOKPOBHBIE  >KMBOTHbIE»,  «DHU3HOJOTMYECKHE  aJanTaluu
AKUBOTHBIX», «Cpesipl 00UTaHMsI OPraHu3MOBY», «buojornyeckue puTmbD, «KHU3HEHHBIE
bopmbl pacTeHui», «Ku3HeHHbIe (dopMbI AKUBOTHBIX, «Jkocucrema
IIMPOKOJUCTBEHHOIO Jieca», «OJKOCUCTEMA XBOWHOro Jjecay, «llemum nuTaHusy,
«XumnanuectBoy, «Ilapazutuzmy, «Konkypenus», «Cumonosy», «KommeHncaamzmy.

ObopynoBanue: repOapuu pacTeHUN U JKUBOTHBIX, MPUCTOCOOIECHHBIX K BIHMSHHIO
Pa3IMYHBIX JKOJOTUYECKUX (HaKTOPOB, TepOapuu CBETONIOOUBBIX, TEHEIIOOWMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUHM, CBETOJIOOMBBIE, TEHENIOOMBbIE U  TEHEBBIHOCIUBbHIE

KOMHATHBIC paCTCHHUA, TCP 6ap1/11/1 n KOJUICKIHNHU TGHJIOJIIO6I/IBBIX, 3UMO CTOfIKHX,
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MOPO30YCTOMUMBBIX PACTCHUH, Uydelia ITHIl U 3BEpei, TepOapuu pacTeHU, OTHOCAIIUXCS
K rturpoduraMm, kcepoduTam, Me3o(puTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYIII,
KOJUIEKIIUU >KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax, repoapuu U KOJUICKIIMU PacTEHUHN
M KUBOTHBIX, OOJIAAIONIMX YepTaMHU TPUCIIOCOOJEHHOCTH K CE30HHBIM H3MEHEHUSIM
YCIIOBUN XKU3HU, TepOapUH U KOJUICKIIUU PACTEHUN U KMBOTHBIX PA3IMYHBIX >KM3HEHHBIX
dbopM,  KOJJIEKIMM  JKMBOTHBIX, YyYaCTBYIOIIUX B  Pa3UYHBIX  OHMOTHYECKHUX
B3aUMOJCHUCTBUSAX.

Jlaboparopnasi padora «BbisiBIeHHE NPUCIIOCOOJIECHUN OPraHW3MOB K BIIHMSHUIO
CBETa».

JlaGopaTtopnasi pa6ora «BpbisiBiIeHHE NPUCTOCOOJIECHUN OPraHU3MOB K BIIMSTHUIO
TEeMIIEPaTypPbI».

JlaGopaTopHas paboTra «AHATOMUYECKHE OCOOCHHOCTU PACTEHUI U3 Pa3HBIX MECT
oOUTaHU.

Tema 8. Ixos10rMsi BUA0OB ¥ MOMYJISA LU

DKOJIOTUYECKHE XapaKTEepUCTUKU mnomyiasiuuu. llomynsius kak Ouosiornueckas
cucrema. Poiab HEOMHOPOAHOCTH cpeibl, (U3WYSCKUX OaphepoB M OCOOCHHOCTEH
OuoJioruu BUAOB B (OPMHUPOBAHMM MPOCTPAHCTBEHHOM CTPYKTYphI MOMYJISIIUI.
OcHOBHbBIE MOKa3aTeNM MOMYJALMU: YUCIEHHOCTbh, IUIOTHOCTh, BO3PACTHAs U MOJIOBas
CTPYKTYypa, POKAAEMOCTh, IPUPOCT, TEMI POCTa, CMEPTHOCTb, MUTPALIUS.

DKkoJyiornyeckas CTpykrypa mnomyiasuuud. OneHka YHUCIEHHOCTH TMOIYJISIUY.
JluHamuyka mONyJISIMMA W €€ peryisanuss. DbHOTHYEeCKMH MOTEHUHAT MOMYJISIUU.
MopaenupoBaHue JIUHAMHUKA TOMYJsiiud. KpuBble pocTa YUCICHHOCTH TOMYJISIUH.
KpuBsie BeikuBaHUS. Perynsius 4uciIeHHOCTH MOMYISIUNA: poib (PaKTOPOB, 3aBUCSIIUX U
HE 3aBUCSIINX OT IMJIOTHOCTH. JKOJOTHYECKHE cTpareruu BUaoB (I- u K-ctparerun).

[Tonstre 00 skonormyeckoi Humie Bujpa. MectooOutanue. MHOroMepHask MOJECIb
skosornueckon  Humm/x.M.  XartumHcona.  Pa3mepel  OKOJIOTMYECKOM  HHIIW.
[ToTeHuManbHAs U peaTu30BaHHAs HUILIU.

Bup kak cucrema nomynsiuuii. Apeansl BUIOB. BUIbl M UX )KU3HEHHBIE CTPATETHH.

DKOJIOrMYeCKre SKBUBAJICHTEL.
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3aKOHOMEPHOCTU TOBEJACHUSI U MUTpPAIMi KUBOTHBIX. bHOJIOrMYeckre WHBA3UU
Yy>KEPOJHBIX BUIOB.

JdeMoHCcTpanuu

[Toptpert: k. . XaTtunHCOH.

Tabmuublr W cXeMbl:  «OJKOJOTUYECKHE  XapaKTePUCTHUKUA  MOMYJISLHUN,
«IIpocTpaHCTBEHHAs] CTPYKTypa NONYJSIUN», «Bo3pacTHble NUpaMUIbl MOMYJISILIHN,
«CKOpOCThb 3acelieHHs] TMOBEPXHOCTH 3EeMJIM Pa3IMYHBIMU OpraHu3mammy», «Mojaenb
skonornyeckor Humm Jx. M. XatunHconay.

O6opynoBanue: repdbapun pacTeHUM, KOJJIEKIIMH )KUBOTHBIX.

JlaGopaTopHnas padora «IIpucrnoco0yieHus: CEMsIH paCTCHUHN K PaCCEIICHUIOY.

Tema 9. Iko0rus c000MIECTB. IKOJOTHIECKHE CHCTEMBI.

Coo0mectBa opranu3mMoB. buoieHos u ero crpykrypa. CBsi3u MexAy opraHu3Mamu
B OMOLIEHO3€.

Okocuctema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHANBHBIE OJIOKH
OpPraHu3MOB B OJKOCHUCTEME: TNPOJIYIEHThI, KOHCYMEHTBI, pPEeAYLEHThl. Tpoduueckue
ypoBHHU. Tpoduueckue nenu u cetu. Adnorndeckrue OJ0KH 3KOocucTeM. [10YBBI M MBI B
sKkocucTeMax. KpyroBopoT BeIIeCTB ¥ MOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE MOKa3aTeNM 3KOCUCTEeMbl. buomacca u mnpoaykuus. IKOJIOTHYECKHE
MUpaMUIbl YUCENT, OMOMACChl U SHEPTHUH.

Junamuxka  oxocucmem.  Kamacmpoguueckue  nepecmpotiku.  DPuykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccHH. llepBudHbIe W
BTOPUYHBIC CYKIIECCMU W HMX TMPUYUHBI. AHTPOIOT€HHBIC BO3JCHCTBUS Ha CYKIICCCHUHU.
KnumakcHoe cooOmiectBo. buopasHoobpasue u mojHoTa KpyroBopoTa BEUIECTB — OCHOBA
YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHbie 5KOCUCTEMBL. JKOCUCEMbl 03D U peK. DKOCUCMEMbL MOPeli U OKEaHO8.
Irocucmemvl myHOp, 1eco8, cmeneti, nyCnbltb.

AHTpONOreHHbIE 3KOCHCTEMBL. ArposKocucTeMa. ArpoueHo3. Pazmuums mexnmy

AHTPOIMOTCHHBIMHA U MIPHUPOJHBIMH DKOCUCTCMAMM.
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VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. ['opozackas ¢uopa u
dayna. CuHa"Tpomum3ammsi TOpOJACKOW ¢ayHbl. buomormdeckoe u X035SHCTBEHHOE
3HAUYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHHMS OCHOBHBIX B3aWMOJICHCTBUNM OpPraHU3MOB B
IKOCHUCTEMax. Ponb xackaonoeo s3gpghekma u 6u008-30upuramopos (Kirouesvix 6Uo0s) 8
@yHKyuoHuposanuu 3kocucmem. llepeHOC SHEPTUM UM BEIIECTB MEXAY CMEXKHBIMU
AKOCUCTEMAaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJSIMUA W DKOCUCTEM B YCIIOBUSX
€CTECTBEHHBIX U AHTPOIIOTE€HHBIX BO3JCHCTBUMN.

Mexanuszmvl  68030elicmeus 3a2psA3HEHUl PAsHbIX MUN08 HA CYOOP2aAHUZMEHHOM,
OpP2aHUSMEHHOM, NONVIAYUOHHOM U IKOCUCHEMHOM YPOBHSX, OCHOBbL IKOI02UUECKO20
HOPMUPOBAHUSL ~ AHMPONO2EHHO20  8030elcmeus.  MeToNoJorTuss  MOHUTOPUHTA
€CTECTBEHHBIX U AaHTPOIOTEHHBIX YKOCUCTEM.

JdemoHcTpanuu

[Toptpert: A. k. Tencnu.

Tabnuiel u cxeMbl: «CTpykTypa OHMOIIEHO3a», «IKOCUCTEMA MIMPOKOJIHUCTBEHHOTO
neca», «IJKocHcTeMa XBOWHOro Jieca», «DyHKIHMOHAIbHbIE TPYIIBI OPraHU3MOB B
skocuctemMe», «KpyroBopor BemiecTB B skocucTeMey, «llemu nutanust (macTOuUIIHAs,
NETpUTHasA)», «IDKOJOTrhYecKas NupaMuja uucel», «IKOJOorhYeckas mupamMuja
O6romMacchl», « IKOJIOTHYECKas MupaMua sHeprun», «O0pa3zoBanue 0ooTay, «[lepBuunas
cykueccus», «BoccraHoBnenue seca mocie  moxapa», «IKOCHCTEMa  03epay,
«ArpoueHnos», «KpyroBopor BemecTB M MOTOK 3HEPrud B arpoueHosey», «lIpumepsl
ypOOIKOCUCTEM.

O6GopynoBanue: repOapuu pacTeHUl, KOJUICKIIMM HACEKOMBIX, uydesia NTHUIl U
3Bepei, repOdapum KyJbTYpPHBIX WU JUKOPACTYIIMX PACTEHUH, aKBapUyM KakK MOJEIb
SKOCHUCTEMBI.

IIpakTuyeckas padora «l3yduenue u onvucanue ypO0O3IKOCUCTEMBD.

JlabopaTtopnas paGora «M3ydeHue pa3HOOOpasusi MEJIKHX  IOYBEHHBIX

YJICHHUCTOHOI'MX B PAa3HBIX DKOCUCTCMAX)).
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IKCKypeust «IDKCKYpCHs B THTUYHBIA OMOTeorieHo3 (B 1yOpaBy, OepesHsIK, eIbHUK,
Ha CyXOJOJbHBIN WM TTIOMMEHHBIN JIyT, 03€p0, OOJIOTO).

JKckypeust «OKCKypcUsi B arpodkocucteMmy (Ha ToJi€ WIM B  TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas 3KoCHCTEMA

buocpepa — obOmemnanerapHas o6Oojouka 3emiiM, TJ€ CYIIECTBYET WIIU
CylIecTBOBaJa *U3Hb. Pa3BuTHe npeacraBnenuit o ouocdepe B Tpynax 3. 3rocca. YueHuUe
B. U. Bepnanckoro o 6uocepe. Obnactu Ouochepsl u e€ cocran. )KuBoe BeliecTBo
ounocdepsl U ero GyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHusi Ouocdeprl. OcobeHHocTn Ouochepbl  Kak
ro0anpHOW 3KOocucTeMbl. JlMHamMHueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB M OHWOreOXMMHUYECKHE LHMKIbI (yriaepoja, a3oTa). PUTMHUYHOCTH SIBIEHUU B
ouocdepe.

3oHansHOCTh Ouochepsl. [lonstue o O6mome. OCHOBHBIE OMOMBI CYIIW: TYHJIpa,
XBOUIHBIEC Jieca, CMEIIAHHbIE M HIMPOKOJMCTBEHHBIE Jeca, CTENH, CABAHHbI, IMYyCTBHIHH,
TPOMHMYECKHUE Jieca, BBICOKOTOPhs. KimMar, pacTUTENbHBIH W >KHUBOTHBIA MUP OHMOMOB
CYILH.

CtpykTypa u GyHKIHS KUBBIX CHCTEM, OIICHKAa WX PECYpCHOr0 MOTEHIMalia U
ouocdepHbIX PYHKITUH.

JdemoHcTpanuu

[Toptpetsi: B. . Bepnanckuii, 3. 3rocc.

Tabmuiet u cxeMbl: «['eochepsr 3emmm», «KpyroBopoT aszora B NPUPOACH,
«KpyroBopot yriepona B mpupoae», «KpyroBopoT kuciopoaa B mpupoae», «Kpyrosopor
BOJBI B mTpuponae», «OCHOBHbIE OWMOMBI cymmy», «KimuMmartuueckwe mosica 3eMin,
«Tyngpay, «Taiiray, «Cwmemannsiii Jsecy, «lllupokonuctBeHHbld Jec», «CTemnby,
«CaBanHay, «IlycTeiHA», « Tponnyeckuii Jecy.

O6opynoBanue: repbapur pacTCHUIN pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YestoBek M OKpyka0OIIAs cpeaa
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DKOJIOTUUECKHE KPHU3UCHl M WX MpUYHMHBL. BosmeilicTBue uenoBeka Ha Owmocdepy.
3arpsi3HeHHe BO3YIIHON cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HeHHe BOAHOUM cpenbl. OxpaHa
BOAHBIX pecypcoB. Pazpymienue mouBbl. OXpaHa TOYBEHHBIX pecypcoB. lM3MeHeHue
KIIUMarTa.

AHTpONOreHHOE BO3JCHCTBME HA pPACTUTENbHBIA U >KUBOTHBIM Mup. Oxpana
PACTUTENBHOTO U >KMBOTHOIO Mupa. OCHOBHbBIE MPUHIIMIIBI OXpaHbl Ipupoabl. KpacHbie
kHUru. Ocobo oxpansiemble npupojnsie Tepputopun (OOIIT). borannueckue canapl U
300JIOTUYECKUE TTapKH.

OCHOBHBIC TPUHIMIBI yCTOWYMUBOTO PA3BUTH YEIOBEYECTBA M TPHUPOJIBIL.
PanmonansHOoe NPUPOJONONB30BAHIE M COXpPAaHEHHE OMOJOTHYECKOro pa3zHOO0Opa3us
3emnu. OO1MEe 3aKOHOMEPHOCTU TNIOOAIBHBIX AKOJIOIMUECKUX KpH3ucoB. OCOOEHHOCTH
COBPEMEHHOTO KPU3HCA U €r0 BEPOSTHBIC TTOCIEACTBHS.

Pa3BuTHEe METOJOB MOHUTOPUHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX IIPOIIECCOB.
Cucmemmubie uccnedoeanus nepexooa K pecypcocoepezaroujeil U KOHKYPEHmMOCnocobHou
oHepeemuxe.  buonocuuecxoe  pasnoobpazue u  buopecypcwvi.  Hayuonanvhbvie
uHgopmayuonHvle cucmemsl, obecneuusarowue 00Cmyn K uH@opmayuu no coCmosiHUIO
OmoenvbHbIX 8U008 U dxocucmem. OCHOBbI IKOpeadburUmMayuu dKocucmem U cnocodoos
O0pvObL ¢ bUOnOBpedcOenusMU. Pexonempykyus MOpcKux u HA3eMHbIX 9KOCUCTNEM.

JdemoHcTpanuun

Tabmuiel ¥ cxembl: «3arpsisHeHUE aTtMocdepbl», «3arps3HeHue ruapocdepb,
«3arpsizaenue mouBb», «llapHukoBeIl dhdexT», «Ocobo oxpaHsemble TPUPOTHBIC
TeppUTOpUN», «MOJenn yIpaBIsieMOro MUPay.

O6GopynoBanue: Gororpaguu OXpaHsSEMbIX pPACTEHUW M >KUBOTHBIX KpacHOW KHUTH

Poccutickon ®enepanuu, KpacHol KHATH peruoHa.

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA
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JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBAHMS K pe3yJbTaTaM OCBOCHHUSI O0YyYAIOIIMMUCS
IporpaMM CpeaHero ooOmero oOpa3oBaHMs: JUYHOCTHBIC, METalpelIMETHbIE U
IpEAMETHBIE.

B crpykType JIHMYHOCTHBIX pe3yJbTaTOB OCBOCHMS MPOTrpaMMbl 1O OHOJIOTUU
BBIJICJICHBl  CIEAYIOIIHE COCTaBIIAIONIME: OCO3HAHUE OOYYaloIMMHUCA POCCUHCKON
IrPaXXIAHCKOM HWJEHTUYHOCTA — TOTOBHOCTHM K CaMOPAa3BUTHIO, CAaMOCTOSITEIbHOCTH U
CaMOOTIPEACNICHHIO, Haauyue momusayuu K OOy4YEHUIO OWOJIOTHH, UYeNeHanpasieHHoe
paseumue BHYTPEHHUX YOEXKIEHUIl JIMYHOCTH Ha OCHOBE KIIIOUEBBIX LEHHOCTEH H
UCTOPUYECKUX  TPAIUIMNA  pa3BUTHUA  OHOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U
cnocoonocms OOYHAIOUIMXCSI PYKOBOJACTBOBATHCS B CBOEH JESTENBHOCTH LEHHOCTHO-
CMBICJIOBBIMH  YCTAaHOBKAMM, TPHUCYLUIUMH CHUCTEME OHOJIOTMYECKOro 00pa3oBaHUs,
Hamuyue npasoCoO3HAHUs SKOJOTUYECKOW KYJIbTYpPbl, CHOCOOHOCMU cmasumb 1eNu U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSI MPOTPaMMBI MO OHOJIOTUM JOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATENBHOU AEATENBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU
POCCUHCKUMH  COLUMOKYJIbTYPHBIMH, HCTOPUYECKUMU U  JAYXOBHO-HPABCTBEHHBIMH
[IEHHOCTSIMU, TIPUHSATHIMHU B OOIIECTBE TMpaBWJIaMU W HOPMaMHU TIOBEJCHUS U
CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, PAa3BUTHUS
BHYTPEHHEU MO3UIUU JIMYHOCTH, MaTPUOTU3MA M YBAKECHUS K 3aKOHY U MPABOIOPSIKY,
YeJIOBEKY TpyJa U CTapllieMy MOKOJEHHUI0, B3AUMHOTO YBaXEHUs1, OEpEKHOr0 OTHOLICHUS
K KyJIbTYPHOMY HACJIEOUIO M TPaIULMsIM MHOIOHAIlMOHAJIBHOrO Hapoxa Poccuiickon
denepanuu, IPUPOAE U OKPYKAIOIIEH Cpeae.

JIM4HOCTHBIE pe3yibTaThl OCBOEHHUS yuyeOHoOro mnpeamera «buosorus» AOMKHBI
OTpaXaTb  TOTOBHOCTb W CHOCOOHOCTh  OOy4arolmuxcs  PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEH MO3UITUEN TUIHOCTH, CUCTEMOU IIEHHOCTHBIX OPUCHTAIIHA,
MO3UTUBHBIX BHYTPEHHHUX YOEXIEHUH, COOTBETCTBYIOIIMX TPATUIUOHHBIM LEHHOCTIM

POCCHIICKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO OIBITA W ONBITa JCATEIHLHOCTH B
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MPOLIECCE PEATU3ALMNA OCHOBHBIX HAIPABICHUM BOCIUTATEIBHOU AEATEIBHOCTH, B TOM
YHUCJIC B YaCTHU:

1)rpamaancKoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKAAHCKON TIO3UIMU OOYYAIONMIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX IpaB W OOS3aHHOCTEH, yBa)KEHHE 3aKOHA U
MPaBOMNOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MACATENBHOCTU MPU CO3JaHUM YUEOHBIX
MPOEKTOB, PEIICHUU YYEOHBIX M IMO3HABATEJbHBIX 3a7a4, BBIITOTHEHUU OHOJOTHMYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEJENSITh COOCTBEHHYIO TO3HIIMIO MO OTHOIICHUIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YYUTHIBAaTh B CBOUX JIEUCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOIEM C PpPa3HBIMH YOEKIECHUSAMH, KYJIbTYPHBIMH IICHHOCTSMH U
COLUAIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJHEHUS y4EOHBIX,
MO3HABATEIbHBIX W MCCIEIOBATENbCKUX 3aJ/1a4, YBAXKUTEIBHOTO OTHOIIEHWS K MHEHHIO
OTIMOHEHTOB MIPH OOCYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COICPKAHUS;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCHUHCKOM TPaXJAHCKOM HWJICHTHYHOCTH, TATPUOTH3MA,
YBOXEHUSI K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHOM, ropaoctu 3a
CBOM Kpau, CBOK PoauHy, CBOHW S3BIK M KYJIbTYPY, IIPOLLIOE U HACTOSAIIECE
MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu;

LECHHOCTHOE OTHOIICHHWE K TMPUPOJHOMY HACIECAUI0O W TaMSITHUKAM MPUPO/IBI,
OOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKMX YYEHBIX B CTAHOBJIECHUE U Pa3BUTHUE
OMOJIOTUHY, TTIOHUMAaHUsI 3HAYCHHUS OWOJIOTMH B TO3HAHWHU 3aKOHOB MPHUPOJIbI, B >KU3HU

YCJIOBCKAa U COBPCMCHHOI'O O6HI€CTBa;
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uneiHas yOeXIEHHOCTh, TOTOBHOCTh K CHyXeHHI0O U 3amure OTtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OILICHMBATh CHUTYallMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJUTENSIM, CO3JaHHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TPHUHATUA LEHHOCTEH CEMEWHOM MXHU3HU B COOTBETCTBUM C TPAAULHUIMU
HapooB Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYas OCTETUKY ObITa, HAY4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

MMOHMMAaHHUE AMOIMOHATBLHOTO BO3/ICHCTBUSI )KUBOW TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B PAa3HbIX BUJIAX UCKYCCTBA, CTPEMJICHHUE MTPOSIBIISATH
KavyeCTBa TBOPUYECKOU JTMYHOCTH;

5) ¢u3nueckoro BOCNUTAHMSA, (OPMHUPOBAHUA KYJIbTYPbl 310POBb U
IMOLMOHAJILHOIO 0JIaronoJIyYns:

MOHUMAHHE M peajau3aiusl 370pOBOr0 M 0Oe30MacHoro obpasa >XKU3HU (30pPOBOE
MUTaHue, COOJIIOJICHUE TUTUEHWYECKUX TPaBUI U HOPM, COaTaHCHPOBAHHBIMA PEKUM
3aHSTUN U OTIbIXA, pEeTyisipHas (GU3UYEcKass aKTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOT'O U
KOMIIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (hPU3UYECKOMY U MCUXUYECKOMY 3710POBbIO;

MOHUMAaHUE I[EHHOCTH TMPABWJI WHIUBUIYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIIUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHHWE TIOCICACTBUI W HENPHUSATHS BPEIHBIX TMPUBBIYEK (ymoTpeOieHus
aJIKOT0Jisl, HAPKOTUKOB, KYPEHUS);

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTU MAaCTEPCTBA, TPYA0II00HE;
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FOTOBHOCTh K AKTHUBHOM JI€ATEIILHOCTH TEXHOJIOTMYECKONW U  COIMaJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBAaTh, IUIAHUPOBATh U  CaMOCTOSITEIBLHO
BBITIOJIHSITH TaKyIO JIESITEIbHOCTD;

WHTEpPEC K pas3audyabiM cdepam NpoPEeCcCHOHATBHOW ACSITEIBHOCTH, YMEHUE
coBepIIaTh OCO3HAHHBIM BBIOOp Oyaymielt mpodeccun W pean30BbIBATH COOCTBEHHBIC
’KM3HECHHBIC IIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOpa30BaHUIO Ha MPOTKEHUU
BCEH JKU3HU;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€JIECO00pa3HOE OTHOIIEHUE K MPUPOJIC KaK MCTOYHUKY KU3HU Ha
3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHUE  YPOBHS  DKOJOTMYECKOW  KYJbTYphl:  MPUOOPETEHUE  OIbITa
IJIAHUPOBAHMS TIOCTYIIKOB M OIICHKM HX BO3MOXKHBIX IIOCICACTBUN JIA OKpPYKaloIIei
Cpelibl;

OCO3HaHUE TI100ATIBHOTO XapaKTepa IKOJIOTHYECKUX Mpo0IeM U MyTel UX pelIeHHUS;

CITIOCOOHOCTh HCIIOJIB30BaTh IMPHUOOpETaeMble MPH H3YYEHUH OHWOJIOTHHM 3HAHUS WU
YMEHHS TMPU PEHICHUU TPOOJIeM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOJIONOIB30BAHUEM
(cobmroieHre MpaBuUII MTOBEACHUS B TIPUPO/IS, HAIIPABJICHHBIX Ha COXPAaHEHUE PaBHOBECHS
B DKOCHUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, OUOChEPHI);

AKTUBHOE HETIPUATHE ICUCTBUM, MPUHOCAIINUX Bpe]l OKpY-Kalollel MpUupoaHOH cpenie,
yYMEHHE MIPOTHO3UPOBAThH HeOJIaronpusTHbIC AKOJOTHYECKHEC TIOCJICACTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U MPEAOTBPALIATh UX;

HaJIMYUE PA3BUTOTO SKOJOTHMYECKOTO MBIIIJIEHHS, SKOJIOTHYECKON KYJIbTYpPhI, OTIbITA
NEATEIbHOCTH SKOJIOTMYECKON HAIpPaBJICEHHOCTH, YMEHHUSI PYKOBOJICTBOBAaTbCS HMH B
MO3HAaBaTEbHOW, KOMMYHUKATUBHON U COIMAJILHON MPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM JEATETbHOCTH SKOJOTMUYECKON HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MIO3HAHUS:
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c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH U OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJBTYD,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHKWE S3BIKOBOW M YHUTATEIBCKOW KYJIBTYpbl KaK CpeACTBa
B3aMMOJICHCTBHS MEX]TY JIIOJbMH U MIO3HAHUS MUPA;

NOHUMaHUE crienuPuKy OUOTIOTMU KaK HayKH, OCO3HaHUs €€ posii B pOPMUPOBAHUU
pPaIMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO TMpPEACTaBICHUS 00
OKpYXalollleM MHUpE Kak O E€JMHCTBE NPHUPOJbI, YEJIOBEKa M OOIIeCTBa, B MO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH W pelIeHWH TMpoOJeM COXpaHCHUS TPHUPOTHOTO
paBHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTH OHOJIOTUM JJIi COBPEMEHHOW IMBHIM3AIUU:
oOecrieueHHsT HOBOTO YPOBHS Pa3BUTHS MEAWIIMHBI, CO3/IaHHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peniaTh PECYpCHBbIE MPOOJIEMbI Pa3BUTHS YEJIOBEUECTBA,
MOKMCKA MyTeH BhIXOa U3 TJI00ATBHBIX IKOJIOTMUYECKUX MPOOJIeM U 00ecTieueHusl mepexoia
K YCTOMYMBOMY Pa3BUTHIO, PAIlMOHAIEHOMY HCIOJB30BAaHUIO MPUPOIHBIX PECYpCOB U
(hOpMHUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJIOTMUCCKUX 3HAHWH B IEJAX TOBBIIICHUS
o0me KyJIbTyphl, €CTECTBEHHO-Hay4YHOH TI'paMOTHOCTH, KaK COCTaBHOW 4YacTH
(YHKIMOHATIBLHOM TPaMOTHOCTH OOydJarouxcsi, popMupyeMon mpu u3yueHun OUOJIOTHH;

MOHMMAaHHUE CYITHOCTH METOJIOB MO3HAHUS, UCITOJIB3YEMbIX B €CTCCTBCHHBIX HAayKax,
CIIOCOOHOCTH MCTIONB30BaTh MOJydaeMble 3HAHUS ISl aHaM3a U OOBSICHEHHS SIBICHUUN
OKPYKAIOIIEro MUpPa U MPOUCXOAAIINX B HEM M3MECHECHUN, YMEHHUE JIeJlaTh 000CHOBAHHBIE
3aKJTFOYCHUSI HA OCHOBE HAyYHBIX (DAKTOB WM WUMEIOIIMUXCS JAHHBIX C IEIBI0 TOTYYCHHS
JIOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTh CaMOCTOSTEIILHO MCIOJIB30BaTh OMOJIOTHUECKHE 3HAHUS IS PEIICHUS
po0JIeM B PEATbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHWE IIEHHOCTH HAYYHOW JACSITEIBHOCTH, TOTOBHOCTH  OCYIIECTBIISTH

IMPOCKTHYIO U UCCJICAOBATCIILCKYIO ACATCIbHOCTh HHAWBHUAYAJIbHO U B I'PYIIIIC,
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TOTOBHOCTbH M CIIOCOOHOCTBH K HENPEPHIBHOMY 00Pa30BaHUIO U caMO00pa30BaHUIO, K
AKTUBHOMY TIOJyYEHHIO HOBBIX 3HAHWW TO OHMOJOTHH B COOTBETCTBUHU C >KH3HEHHBIMU

MOTPEOHOCTSIMU.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeramnpeaMeTHble  pe3yibTaThl OCBOCHUS Yy4deOHoro mpenMera «buosorwsy»
BKJIIOYAIOT:  3Ha4YMMble 1 (POPMUPOBAHUS  MHUPOBO33PEHUA  OOyUYaIOIIUXCS
MEXIUCITUIUTHHAPHBIE  (MEXIPEAMETHBIE) OOIICHAYYHBIC TIOHATHS, OTpPaKaIOIINe
IEJIOCTHOCTh HAYYHOU KapTHHBI MHUPA U CIICIU(PUKY METOI0B ITO3HAHUS, UCIIOJIb3yEMbIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUs, SABJICHHE, MIPOIIECC, CUCTEMa, HAyYHbIN (hakT,
MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHWsl, HCCICIOBaHUE, HAOIIOICHHE,
U3MEpEeHHEe,  OKCIIEpUMEHT W  JpYyIHe);yHUBepcajdbHble  y4eOHbIE  JCHCTBUS
(mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIE, PETYJISTUBHEIE), o0ecreunBaroIIre
dbopmupoBanne  (QYHKIIMOHATHLHOW TPAMOTHOCTH W COIHAIBHONW  KOMIICTEHITUH
oOyyJarommxcs; CITIOCOOHOCTH oOydJarommuxcs HCIIOJIb30BaTh OCBOCHHBIE
MEXIUCITUTUTHHAPHBIE, MUPOBO33PCHUYECCKUE 3HAHUS M YHUBEPCAIbHBIC YICOHBIC JCHCTBUS
B MIO3HABATEJILHOW W COLUAIILHOW MTPAKTHKE.

B pesynbrare m3yueHuss OMOJIOTMM Ha YpOBHE CpEIHEro o0iiero oopa3oBaHHs Y
oOyuatomierocss OyayT chOpMUpPOBaHBI [MO3HABATENILHBIE YHHUBEpPCAIbHBIE YYEOHBIC
JIEHUCTBUSA, KOMMYHUKATHUBHBIE YHHUBEPCAJIbHbIE Yy4eOHBIC JCUCTBUS, PETYJISATUBHBIC
YHUBEpCaIbHbIC YICOHBIC ICHCTBUSA, COBMECTHAS JCATCIBHOCTb.

MeranpeaMeTHBIE  PE3yJIbTaThl  OCBOCHHSI  MPOTPAaMMBI  CPEIHEro  oOIIero
0o0pa3oBaHUsl TOJDKHBI OTPaXkKaTh:

OBJajieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH JeHCTBUSIMMU:

1)0a30Bble JJOrHYecKue AeHCTBUA:

CaMOCTOSATEILHO (POPMYIIUPOBATH M aKTYaJTU3UPOBATH MPOOJIEMY, paCCMaTPUBATh €€

BCCCTOPOHHC,
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WCIIONB30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTMYECKOTO MBIILUICHUS (aHaIu3a,
CUHTE3a, CPaBHEHMSI, KiIacCupUKaImu, 0000IIeHNsI), pACKPBIBATh CMBICT OMOJIOTHYECKHIX
NOHATUH (BBIACIATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH CBSI3M C JPYTUMU
MIOHATUSIMU );

OnpenensaTh UEIN ACITEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU WX JOCTHUIKEHUS,
COOTHOCHUTH Pe3yJIbTaThl IEITEIIbHOCTHU C MOCTABJICHHBIMU EISIMU;

WCIIOJIh30BaTh OMOJIOTUYECKHE TMOHATUS TSl O0OBsICHEHUS (DAKTOB W SIBJICHHUM JKUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHBIC, NECIYKTUBHBIC, MO aHAJIOTHH),
BBIABJISITh 3aKOHOMEPHOCTHM U  MPOTUBOPEUYUST B  PACCMATPUBAEMBIX  SBJICHUSX,
(OpMyIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATh CXEMHO-MOJICJIbHBIC CPEICTBA Il TMPEJCTABICHUS CYIECTBEHHBIX
CBS3€H M OTHOIICHHWM B M3y4aeMbIX OMOJOTHYECKUX OOBEKTax, a TaKKe MPOTHUBOPEHUUN
Pa3HOTO POJIa, BBISIBIICHHBIX B PA3TUYHBIX MHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIaH PEIICHUS TMPOOJIEMbl C YYETOM aHAIM3a HMMEIOIIHNXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESTEIBLHOCTb, OIICHUBATh COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCJIEACTBUN NEATEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH pabOTy B YCJIOBUSX PEATbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pPa3BUBATh KPEATUBHOE MBINLJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

2)0a30Bble HCCIIeI0BATEIbCKHE 1eiiCTBUSA:

BJIQJIETh HaBbIKAMHU Y4YEOHO-MCCIIEIOBATEILCKOM M TPOCKTHOM JEATEIHHOCTH,
HaBBIKAMH pa3pelieHus: mpo0aeM, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ad, NMPUMEHCHHIO Pa3JIMYHBIX METOJOB
MO3HAHUS;

WCIIOJB30BaTh Pa3IMUHbIC BUJbI AEATEILHOCTU MO MOJYYEHUIO HOBOT'O 3HAHUS, €T0
UHTEpPIpETaly, MPeoOpPa3oBaHUI0 U MTPUMEHEHUIO B YUEOHBIX CUTYyalUsX, B TOM YHUCIE

MIPU CO3JJaHUH YY€OHBIX M COIUAIBHBIX TPOEKTOB;
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GopMupoBaTh HAy4YHBIH THI MBIIUICHUS, BIAJAE€Th HAYYHOW TEPMUHOJIOTHUEMH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1aUul B 00pa30BATENbHOMN ESITEIbHOCTH
Y KU3HEHHBIX CUTYAIUsX;

BBISIBIISITh MTPUYMHHO-CJICACTBEHHBIE CBSI3U U aKTYaJU3MPOBATH 3a/1auyy, BBIIBUTaTh
rUNoTe3y €€ penieHusi, HaXOoJAUTh apTyYMEHTHI ISl JI0Ka3aTelIbCTBA CBOMX YTBEPXKICHUIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;

aHaJM3UPOBaTh MOJYYCHHBIE B XOJAE PEIICHHS 3aJa4d PE3yJIbTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH NPUOOPETEHHBIN OIBIT;

OCYIIECTBJISTH IeJICHANPABICHHbBIN TOUCK MTEPEHOCa CPEJICTB U CIIOCOOOB JICUCTBUS B
po¢heCCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTHh 3HAHUS B TIO3HABATENBHYI0 U MPAKTUYECKYI0 00JacTu
KUZHEACATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJIEH, NIPEAJIaraTb OPUTMHAIBHBIE TTOAXObl U PEUICHUS, CTABUTH
po0JIeMbl U 3a7a4M, IOMYCKAOUIME aJlbTePHATUBHBIC PEIICHMUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBAThCS B pPA3JIMYHBIX HCTOYHHKAX WHGOpMaIu (TEKCTe Yy4eOHOTO
MocoOus, HAYYHO-TIOMYJIAPHON JUTEpaType, OMOJOTHUYECKUX CIIOBAPSX M CHPABOYHMKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHATM3UPOBaTh HHPOPMAIIUIO PA3TUYHBIX
BUJIOB W (OpPM TMpEeJCTaBICHUS, KPUTHYECKU OLIEHUBATH €€ JOCTOBEPHOCTh U
HETPOTHUBOPEYUBOCTb;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSTH PA3IMYHBIE METOJIBI MPU MOUCKE M 0TOOpE
OuoJsiornyeckor nHPpopMaIuu, He0OXO0IMMOM JIJIsl BHITIOTHEHUS YUEOHBIX 3a/1a4;

nmpuoOpeTaTh OMBIT  WCIHONB30BaHUA  HWH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUW, COBEPILICHCTBOBATh KYJbTYpPY aKTUBHOTO HCIOJIb30BaHUS PA3TUUYHBIX

ITOMCKOBBIX CUCTEM,
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CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (POpMy MpencTaBiIeHUs OMOIOTHYECKOM
uHpopManuu (cxemsl, TpaduKu, JUarpaMmbl, TAOIUIIBI, PUCYHKH U IPYTOE);

UCIOJIb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEJCTBA MpU paboTe ¢ OMOIOrHMYECKOM
uHpoOpMalMel: MPUMEHSITh XUMHUYECKHEe, (U3HUECKHMEe M MaTeMaTUYeCKHue 3HAKU U
CUMBOJIBI, (hOpMyJibl, aOOpeBUATYpy, HOMEHKJIATYpy, UCIOJIb30BaTh U IPE0OPa3OBbIBATh
3HaKOBO-CUMBOJIMYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/ICTh HABBIKAMHU PACMO3HABaHUS M 3alIUThl MHPOpManmu, WHGOPMAIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OgiageHne yHMBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU AeHCTBUSMM:

1)o0menue:

OCYIIECTBIISATh KOMMYHHKAIIMM BO BCeX c(epax >XU3HU, aKTUBHO Y4YacTBOBAaTh B
JMANIOTe WM JUCKYCCHU TI0 CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a7aBaTh BOMPOCHI,
BBICKA3bIBaTh CYK/ICHUS OTHOCHUTEJILHO BBINIOJHEHHS IpeAsiaraeMoil 3al1ayu, yUYUThIBaTh
MHTEPECHI U COTJIaCOBAaHHOCTbH MO3ULUHN APYTUX YYaCTHUKOB JUAJIOTA UM TUCKYCCHH);

pacro3HaBaTh HeBepOATbHBIE CPEICTBA OOIICHMSI, TOHMMATh 3HAYEHUE COITMAIBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOHQIMKTHBIX CHUTyallud, yMETb CMsI4aTh
KOH()JIMKTHI U BECTH TIEPETOBOPHI;

BJAJE€Th PA3NIMYHBIMU CHOCOOAMM OOLIEHUS M B3aUMOJCHCTBUS, TOHUMATh
HaMEpPEHHUs JIPYTuX JIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B
KOPPEKTHOU opMe HopMyTupoBaTh CBOM BO3PAKEHMUS;

pa3BEPHYTO U JIOTMYHO W3JIaraTh CBOIO TOYKY 3PEHHUS C MCIIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB.

2)coBMeCTHaA 1eATEJIbHOCTD:

MOHMMATh U WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYATbHONU PabOTHI
MpU pELIEHUU OMOJOrHYecKOr MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS
IPyNMIOBLIX (HOPM B3aUMOJICHCTBUS MPU PELICHUH YueOHO 3a1a4u;

BBIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JEHCTBHM ¢ yUETOM OOIIMX UHTEPECOB U

BO3MO>XHOCTEHN KaXXJ0ro 4jJ€¢Ha KOJIJICKTHUBA,
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MIPUHUMATh €U COBMECTHOWM NIESITEbHOCTH, OPraHW30BBIBATH U KOOPJAUHUPOBATH
JNEUCTBHUS MO €€ NOCTUIKEHUIO: COCTABIIITh IUIAH AEUCTBUN, PACIIPEICIISATh PO C YUETOM
MHEHUH y4aCTHUKOB, 00CY>KJaTh Pe3yJIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4yeCTBO CBOErO BKJIAJa W Ka)XJOro0 y4YaCTHHKA KOMAaHJIbl B OOLIUI
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npe/yiaratb  HOBBIE  TIPOEKThI, OLEHMBAaTh MAEUM C IO3HUIMU  HOBU3HBIL,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATETHMYECKOE MOBEJACHUE B PA3JIMYHBIX CHUTYaIMSX,
MPOSIBIIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

OBJaieHne YHUBEPCAJIbLHBIMYU PEryJISITUBHBIMU JeHCTBUSAMM:

1)camoopranuzamnus:

WCIIOJb30BaTh OMOJOTUYECKUE 3HAHUS JJI BBISBICHUS TPOOJEM M MX PEIICHUS B
KU3HEHHBIX M YYEOHBIX CUTYAIUSX;

BHIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHHM I1€JIEBbIE U CMBICIOBBIC YCTAHOBKU B
CBOMX JICCTBUSX M MOCTYINKaX MO OTHOIICHUIO K KUBOM MPUPOAE, CBOEMY 3J0POBBIO U
3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSATENIbHO ~ OCYUIECTBJISATh  IO3HABATENIbBHYIO  JIEATE€IbHOCTh,  BBISBISATH
npoOJemMbl, CTaBUTh M (OPMYITUPOBATh COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTaBJISATh IUJIAH PEIICHUs] MPOoOJeMbl C YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacupsATh paMK{ y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, APTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO HIMPOKOW JPYAULIMU B PA3HBIX
00J1acTsAX 3HAHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJbTYPHbBIA YPOBEHb.

2)CaMOKOHTPOJIb:
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JaBaTh OILIEHKY HOBBIM CHTYalUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIHTATOB LETISIM;

BJIaJIETh HaBBIKAMH ITO3HABATEILHON peQIeKCHUM KaK OCO3HAHMS COBEPIIAEMbBIX
JNEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUMW, MCHOJIb30BAaTh
puéMbI pedIeKCHH JJIS OLICHKU CUTYallUH, BLIOOpA BEPHOTO PEIICHNS,

YMETh OILIEHUBATh PUCKU U CBOCBPEMEHHO TPUHUMATH PEIICHUS 0 UX CHUKECHUIO;

MIPUHUMATh MOTHUBBI U aPTYMEHTHI APYTHUX MPH aHATIM3E PE3YIbTATOB JIESITEIbHOCTH;

3)npunsTue cedsi M APyrux:

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

MIPUHUMATH MOTHBBI M apPTYMEHTHI APYTUX MPHU AHAJIU3E PE3YIbTATOB ACATEIBHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONITHOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOTo YEIOBEKA.

HHPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pe3yibTaThl OCBOCHHS COJEpKaHusl yueOHOTo mpenmMera «buomorusny
Ha yriayOJEHHOM YpOBHE OPHUEHTHPOBAHBI Ha oOecredeHne MNpoGUILHOTO OOYy4YeHUS
oOyuvaronuxcst Ouosnoruv. OHM BKJIIOYAIOT: creuuduueckue aias OHOJOTMU Hay4HbIE
3HaHHUA, YMEHUS U CIIOCOOBI IEUCTBUIN 110 OCBOCHHIO, MHTEPIPETALUU U MTPEOOPA30BAHUIO
3HAaHUW, BUJBI JEATEIIBHOCTH MO IMOJIyYEHHIO HOBBIX 3HAHUA WU WX TPUMEHEHUIO B
pa3IMYHBIX Yy4YeOHBIX, a TaKKe B peaJbHBIX JKU3HEHHBIX CHUTyanusx. lIpeameTHbie
pe3yJbTaThl MIPEICTaBICHBI MO FOJJaM U3yUEHUSI.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO MpenmMera «buonorus» B 10 knacce
JOJHKHBI OTPaKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJM OMOJOTMH B CHCTEME €CTECTBEHHBIX
HayK, B (POPMUPOBAHWU €CTECTBEHHO-HAYYHON KApTUHBI MHpA, B TIO3HAHWHM 3aKOHOB
OpPUPOABl W PEIICHHH TMpoOJeM pPALHUOHAIBHOTO MPHUPOAOINOIB30BaHUS, O BKIIAJE
POCCHUHCKHX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHY;

BJIaJICHUE CUCTEMOM OMOJIOrMYECKUX  3HAHMH, KOTOpas BKJIFOYAET:

OCHOBOITIOJIAraromue OHOJIOTHYECKHE TCPMUHBI U TIOHATHA ()I(I/IBHB, KJICTKA, OPraHHu3M,
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MeTaboJI3M, TOMEOCTa3, CAMOPETYJSLUSA, CaMOBOCIPOM3BENCHHE, HACJEICTBEHHOCTD,
U3MEHYUBOCTb, POCT W pa3BUTHE), Ouonorumueckue teopuu (kiaetoyHas Teopus T.
[IIanna, M. lllnennena, P. BupxoBa, XpomocoMmHas Teopus HACIECIACTBEHHOCTH T.
Moprana), yuenus (H. M. BaBuioBa — 0 meHTpax MHOrooOpasusi U MPOHUCXOXKICHHS
KyJIbTYPHBIX pACTE€HUM), 3aKOHBI (eAUHOOOpa3usi MOTOMKOB IE€PBOTO TMOKOJEHUS,
pacLlEIyICHUsl,  YHMCTOTBl ~ raMeT, HE3aBUCUMOIro  HacieaoBaHus  [.MeHnnens,
TOMOJIOTMYECKHUX PAJIOB B HaclieCTBEHHON m3MeHunBocty H. WM. BaBuioBa), mpuHIUIIBI
(KOMIUIIEMEHTapHOCTH );

BJIQJICHUE OCHOBHBIMM METOJJaMH HAy4YHOIO I[IO3HAHUS, HCIIOJIb3YEMBIX B
OMOJIOTHYECKUX HMCCIIEAOBAHUAX JKUBBIX OOBEKTOB (ONMHCAaHHE, U3MEPEHUE, HAOI0ICHUE,
AKCIIEPUMEHT);

YMEHHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
9YKApUOT, OJAHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HCIIE OaKTepui,
rpuOOB, pAcCTEHUM, JKUBOTHBIX W YEJIOBEKAa, CTPOEHUS OPraHOB M CHUCTEM OpPraHOB
pacTeHul, MXUBOTHBIX, YEJIOBEKAa, MPOLECCOB >KU3HEACATENBHOCTH, MPOTEKAIOIIUX B
OpraHM3Max pacTeHHUH, XUBOTHBIX W YeJOBEKa, OMOJOIMYECKHX MpOLECccCOoB: OoOMeHa
BelleCTB  (MeTaboJiu3M), TMpEBpAlIEHUS HHEPruu, OpoXeHus, aBTOTPO(YHOrO U
reTepoTpopHOro TUNOB NHUTAaHUA, (OTOCHHTE3a W XEMOCHMHTE3a, MHUTO3a, Melo3a,
rameToreHesa, sMOpHoreHesa, NOCTAMOPHUOHAIBHOTOPA3BUTHS, Pa3MHOXEHUS,
WHIUBUyAIbHOTO  pa3BUTUSL OpraHu3ma (OHTOreHe3a), B3auMOJCHCTBUSI T'€HOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0pa;

YMEHUE YCTaHABIMBATh B3aMMOCBS3M MEXAY OpraHouiamMu KIETKH U HX
(GyHKUMSIMH, CTPOCHHEM KIJIETOK Pa3HbIX TKaHEW W MX (QYHKUMSIMH, MEXKIY OpraHaMu U
CUCTEMaMU OPTaHOB y PACTEHUH, >KMBOTHBIX W YEJOBEKAa W HMX (QYHKIUSIMH, MEXKIY
CUCTEMaMU OpPraHOB M UX (QYHKUHUAMH, MEXKIy STanaMu oOMEHa BeIleCTB, dTanaMu
KJIETOYHOTO IIMKJIA M >KU3HEHHBIX LHKIOB OpPraHU3MOB, 3TallaMd 3SMOPHUOHAIBHOTO
pa3BUTHS, TEHOTUIIOM U (PEHOTUTIOM, (DEHOTHUIIOM U (paKTOpaMU Cpebl OOUTAHUS;

YMEHUE BBISBIATh OTJIMYWATEIIbHBIC TPU3HAKM JKUBBIX CUCTEM, B TOM YHCIE

paCTeHHﬁ, ZKHNBOTHBIX M YC€JIOBCKA,
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YMEHHE  HWCMOJB30BaTh  COOTBETCTBYIOIIME  ApPTyMEHTHI,  OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJUKY [IJI1 JIOKa3aTEIbCTBA POJCTBA OPraHW3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;

YMEHHUE pemaTh OMONIOTHYECKUE 3a/1auH, BBISBISATH MPUIMHHO-CIICACTBEHHBIE CBS3H
MEXAY UCCIeNyeMbIMU OMOJIOTHYECKUMHU MPOLIECCaMU W SIBIICHUSIMHU, JEJIaTh BBIBOJABI U
POrHO3bI HA OCHOBAHUU TOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBITIOJIHATH JTA0OPATOPHBIE M TPAKTUYECKHE PabOThI, COOJIIOMATh MpaBHiIa
pHu paboTe ¢ y4eOHBIM U JTa0OPATOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTATh THIOTE3bI, IPOBEPATh UX JKCICPUMEHTAIBLHBIMU CPEICTBAMH,
dbopMyIupys 1IeTb WCCICAOBAHMS, AHAIM3UPOBATH IMOTYYEHHBIC PE3yJIbTaThl M JIETaTh
BBIBOJIBL;

YMEHHE y4acTBOBATh B YU4EOHO-UCCIIEAOBATEIBCKOM paboTe 1Mo OMOJIOTUH, SKOJIOTHU
U MeAUIMHE, MPOBOJAUMOM Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W MyOJIMYHO
MIPEACTABIISTH MOTYyYEHHBIE PE3yIbTAaThl HA YYCHUYECKUX KOH(PEPECHITUSX;

YMEHHUE OIICHUBATHh ATUYECKHUE AaCIEKThl COBPEMEHHBIX WCCIICIOBAaHUN B 00JacTH
OMOJIOTUY U MEIUIIMHBI (KIIOHUPOBAHKE, HCKYCCTBEHHOE OTUIOJOTBOPEHUE, HAIIPABICHHOE
M3MEHEHHUE TEHOMA U CO3aHKe TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccrnoHaIbHON
JesTebHOCTH B 00JacTH OWMOJIOTHMH, MEIUIIMHBI, OWOTEXHOJOTHH, BETEPUHAPUU,
CENIbCKOTO  XO3SMCTBa, TMHUIIEBON MPOMBIIIICHHOCTH, YIIYOIsITh ITO3HABATEIBHBINA
WHTEpEC, HaIpaBJICHHBIM HA OCO3HAHHBIH BBIOOP COOTBETCTBYIOIIECH TMpodeccuu u
OpOJOHKEHHEe  OWMOJIOTMYECKOT0  OOpa3oBaHHWsl B OpraHU3alUsAX  CPEIHETro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO mpenmera «buonorus» B 11 knacce
JTOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUN O MECTE W POJU OMOJIOTMH B CHUCTEME €CTECTBEHHBIX
HayK, B (HOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B TIO3HAHUH
3aKOHOB MPHUPOJBI M PEHICHUH HKOJOTHYECKUX MpoOJeM 4YeJIoBeYecTBa, a TaKXKe B

pEIIeHNH BOMPOCOB PAIMOHAJIBHOIO MPHUPOAOIONB30BaHUA, U B (OPMUPOBAHUU
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LIEHHOCTHOTO OTHOIIEHUSI K MPHUPOJIe, OOIIECTBY, YEIOBEKY, O BKJAJE POCCUHUCKUX U
3apyOEKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE OWOJIOTHH;

yMEHUE BIAJETh CUCTEMON OHOJIOTUYECKUX 3HaHWM, KOTOpas BKIIOYAET
OMpe/ICJICHUS] U TOHUMAHUE CYITHOCTH OCHOBOIOJIArarouux OMOJOTHYECKUX TEPMUHOB U
MOHATUH (B, YKOCHUCTeMa, Ouocdepa), Onosoruyeckue Teopuu (IBOFOIMOHHAS TCOPHUS
Y. JapBuHa, cuHTeTHYECKasi Teopus sBomtonuun), yueHus (A. H. CeBepruioBa — o myTsix u
HampaBlieHusX sBomtonuu, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (T€HETHYECKOTO
paBHoBecus JIx. Xapau u B. BaitnOepra, 3apoasimieBoro cxoactsa K. M. bapa), npasuna
(Mmuaumyma FO. JInOuxa, SKOJOTMYECKOM MUpamMuAbl SHEPIHH), TMIOTE3bl (TUIOTE3a
«vupa PHK» V. I'mnbepra);

YMEHHUE BJIAJIETh OCHOBHBIMHM METOJAMU HAYYHOI'O IO3HAHUS, WCIOJIb3YEMBIMU B
OMOJIOTUYECKUX HUCCIEIOBAHUSX KUBBIX OOBEKTOB M SKOCUCTEM (OMHCaHUE, U3MEPEHHUE,
HaOIOZICHUE, OSKCIEPUMEHT), CIMOCOOAaMU BBISBICHUS U OIEHKH aHTPOIOTEHHBIX
W3MEHECHUU B MPUPO/IC;

YMEHHE BBIJICNSATh CYIIECTBEHHBIC MPU3HAKU: BHUJIOB, OMOTE€OIIEHO30B, SKOCUCTEM U
ouocdepsl, CTaOMIM3UPYIONIET0, ABHXKYIIETO W Pa3phIBAIONIEIO0 €CTECTBEHHOTO OTOOpA,
aJUIONAaTPUUYECKOTO0 U CUMIIATPUUYECKOTO BUA000pA30BaHUsl, BJIMSHUS ABWKYIIUX CHII
ABOJIIOIMKM HA TEHO(MOHJ TMOMYJSINH, MPUCIIOCOOJEHHOCTH OpPraHu3MOB K Cpele
oOWTaHUs, 4YepelOBaHWs HAIMPABICHUN SBOJIONNUU, KPYrOBOPOTa BEIIECTB U TOTOKA
SHEPIruH B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3U MEXKIY MPOLECCAMH 3BOJIOLNH, JBHKYIIUMU
CHUJIaMU aHTPOIIOTeHe3a, KOMIOHEHTAMU PAa3UYHBIX IKOCUCTEM W MPUCTIOCOOJEHUSIMHU K
HUM OPTraHU3MOB;

YMEHUE BBISBIISATH OTIMYUTEILHBIE MPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOICHHOCTD
BUJIOB K cpelie oOMTaHus, aOMOTUYECKUX M OMOTHMYECKUX KOMIIOHEHTOB JSKOCHCTEM,
B3aMMOCBSI3€l OPraHU3MOB B COOOIIIECTBAX, AaHTPONOTCHHBIX U3MEHEHUN B 3KOCUCTEMAX
CBOEH MECTHOCTHU;

YMEHUE  HUCIOJb30BaThb  COOTBETCTBYIOIIME  apryMeHThl,  OHOJOTHYECKYIO

TCPMUHOJIOTUIO W CHUMBOJIMKY JUIA O0Ka3aTCJIbCTBA POJACTBA OPraHU3MOB PaA3HBIX
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CUCTEMATHYECKUX TPYII, B3aUMOCBS3M OPTaHW3MOB M Cpeabl OOWTaHUS, E€IUHCTBA
YEJIOBEUECKHUX pac, HEOOXOIMMOCTH COXpPaHEHUS MHOTO0Opa3us BUIOB U HKOCHUCTEM Kak
YCIIOBHS COCYIIIECTBOBAHUS TPUPOIBI U YEIIOBEUECTBA;

YMEHHUE pemaTh OMOJIOTHYECKUE 3a/1a4H, BBISBISATH MPUIHMHHO-CIICACTBEHHBIE CBS3H
MEX]Ty HUCCIeTyeMBbIMA OMOJOTHUYECKUMHU TPOIECCAMH U SIBJICHHUSMH, JEJIaTh BBIBOABI U
IIPOTHO3BI HA OCHOBAHHH TIOJTyYEHHBIX Pe3yJIbTaToB;

YMEHHUE BBITIOJIHATH JTA0OPATOPHBIE W MPAKTUYECKUE PaOOTHI, COOIOIATh MpaBUia
pHu paboTe ¢ y4eOHBIM U JJA0OPATOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTATh THIOTE3bI, IPOBEPATh UX JKCICPUMEHTAIBLHBIMU CPEICTBAMH,
dbopMyIupys 1IeTb WCCICAOBAHMS, AHAIM3UPOBATH IMOTYYEHHBIC PE3yJIbTaThl M JIETaTh
BBIBOJIBL;

YMEHHE y4acTBOBATh B YU4EOHO-UCCIIEAOBATEIBCKOW paboTe 1Mo OUOJIOTUH, FKOJIOTUH
U MeAUIMHE, MPOBOJAUMOM Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W MyOJIMYHO
MIPEACTABIISTH MOTYyYEHHBIE PE3yIbTAaThl HA YYCHUYECKUX KOH(PEPECHITUSX;

YMEHHUE OIIEHWBATh TUIIOTE3bl U TEOPUH O TPOWCXOKICHHUM J>KM3HU, YCIOBEKA M
YeJIOBEUECKNX pac, O TNPUYMHAX, TOCIEACTBUAX U CIOC00ax MpeaoTBpaIeHUs
r100aabHBIX U3MEHEHU B Ouocdepe;

YMEHUE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccrnoHaIbHON
NESATEIPHOCTY B 00JIaCTU OHMOJIOTMM, SKOJOTHH, MPUPOOIOIb30BAHUSA, MEIUITUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIbCKOTO  XO3SHCTBA, IHINCBOU
MIPOMBITIUICHHOCTH, YTIyOJIsATh MO3HABATEIbHBIM HHTEPEC, HAMTPABICHHBIN HA OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH MPOPEecCuu U MPOJ0IHKEHHE OMOJIOTHYECKOr0 00pa30BaHUs B

OpTraHu3aIUsaX CPEAHETO MPOPECCHOHATLHOTO U BBICIIIETO 00pa30BaHMUSI.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosmnuyecrBoyacos JJIeKTPOHHBIE
Ne
HaumeHnoBaHuepasaejioB u (undposbie)
n/ Bcer Konrtpoabnbiepabdor IIpakrnueckuepador
TEeMIPOrPaMMblI o0pa3oBaTe/bHbIEpeCyp
n ) bl bl
ChlI
1 buonorusikakHayka 1
2 JKuiBbIE CUCTEMBI U UX U3YUYEHUE 2
3 buonorusikieTku 2 0.5
4 XUMHUYECKAsTOPTaHU3aIUSIKICTKH 10 1
5 Crpoenue 1 PyHKITUUKICTKH 8 2
OOMeH BelIeCcTB U MPEeBpaIlCHNE
6 9 1
DHEPTUHU B KJIETKE
HacnencrBennas ungopmarus u
7 ) 9 0.5
peanuzanus e€ B KIETKE
8 JKU3HEHHBINIIMKIIKIICTKU 6 1
9 CrtpocHue 17 1.5
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GYyHKIMHOPTaHU3MOB

Pasmuoxenue n

10 8 1.5
Pa3BUTHEOPraHU3MOB
['enetnka — HayKka o
11 HACJICICTBEHHOCTH U 2 0.5
U3MEHYHUBOCTU OPTaHU3MOB
3aKOHOMEPHOCTHUHACIIEICTBEHHO
12 10 1
CTH
13 3aKOHOMEPHOCTUHU3MEHYNBOCTH 6 1
14 ['eneTukauenoBeka 3 0.5
15 CenexkuusiopraHu3MoB 4 1
buorexHonorus u
16 4
CUHTETHUYECKASIONOIOTHS
17 PesepBHOEBpeMs 1
OBIIEE KOJIMYECTBO YACOB T1O
102 0 13
I[TPOT'PAMME
11 KJIACC
Ne  HaummenoBanuepasaeinoB KouuyecrBoyacos JJIeKTPOHHbIE
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/I ¥ TeMIPOrpaMMbl (undposbie)
Bcero KonTpoabubiepabotrsl IlpakTnuecknepadoTbl
o0pa3oBaTebHbIEPECYPCHI

3apoXxACHUE U pa3BUTUE

ABOJIIOLIMOHHBIX
4
MPEJICTABIICHUM B
ounosoruu
Mukpo3BoJIIonus U
14 2
e€pe3yJIbTaThl
MakponsBosronus u 6
€€pe3yIbTaThl
[Ipoucxoxnenne n
15 1.5
pa3BUTHE KU3HU Ha 3eMIie
[IpoucxoxneHnedenoBeka
10 1
— aHTPOIIOTEHE3
DKoJIOTHsI — HayKa O
B3aMMOOTHOIIICHUSIX 3 0.5

OpPraHU3MOB U

58




HaJJOPraHU3MCHHBIX

CUCTEM C OKpYXkarolen

cpenou
Opranusmel 1

7 9 15
cpenaoOuTaHus
DKOIOTUSIBUIOB U

8 9 0.5
MTOIYJISIU A
DKOJIOTHICOOOIIECTB.

9 12 0.5
OKOJIOTHYECKHUECUCTEMBI
bunocdepa —

10 bep 6
rio00aJIbHAAIKOCUCTEMA
YenoBek u

11 6
OKpYy’Karolascpe/ia

12 PesepBHOEBpEeMsI 8

OBILIEE KOJIMYECTBO
102 7.5
YACOB I10 I[TPOTPAMME
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