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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo yueOHOMY npenmery "buonorusa" (manee - GHOJIOTHS) Ha YPOBHE CPEIHETO
obmiero obpazoBanus pazpaborana Ha ocHoBe DenepanbHOTO 3akoHa oT 29.12.2012 Ne 273-03
«0O06 ob6pazoBanuu B Poccuiickoit deaepanuny, PI'OC COO, Konnenuuu npenogaBaHus yaeOHOTO
npeamera «bronorus» U OCHOBHBIX MOJ0KEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHHUS.

VYueonsiii peamet «buonorus» yriayonaéanoro ypoBHs uzydenus (10—11 kmaccel) sBasieTcs
OJTHUM M3 KOMIIOHEHTOB IpeIMETHOH obnactu «EcTecTBeHHO-HayyHbIe TpeaMeTsD». CoriiacHo
nosioxeHussM @I'OC COO npodunbHbIe y4eOHBIE TPEAMETHI, H3y4aeMble Ha YIITYOJIEHHOM YPOBHE,
SBISIIOTCS criocoOoM nuddepenimanuy o0ydeHUss Ha YPOBHE CPEIHEro 0o0IIero odpa3oBaHUs U
MpU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOLIMM, CPEIHHUM OOLIMM, CPEeIHUM
npodeCCHOHATIBHBIM U BBICIIUM 00pa3oBaHueM. B TO ke Bpemsl KaXIblii W3 ATHX Y4eOHBIX
IpEeIMETOB JODKEH OBITh OPHEHTUPOBAH HA IMPUOPUTETHOE pelIeHHe 00pa30BaTENbHbIX,
BOCIIUTATEIBHBIX ¥ DPa3BHBAIOIIUX 3a/1a4, CBS3aHHBIX C NpoQopHeHTanHeld OOydJaromMXcs |
CTUMYJIMPOBAaHUEM MHTEpPECca K KOHKPETHOW 00JacTH HAyYHOrO 3HAHMs, CBA3aHHOIO C OMOJIOTHEH,
MEJIULIMHOM, YKOJIOTUEH, IICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Tporpamma mo y4yeObHomy npeamery "buonorus" naér mpeiacraBieHue O I U 3a1adax
u3ydeHus ydyeOHoro mpeamera «buosorusi» Ha yriiyOJ€HHOM ypOBHE, OINpeAeiseT 00s3aTenbHOoe
(MHBapUaHTHOE) MpPEIMETHOE COJEp)KAaHUE, €ro CTPYKTypUpPOBAaHHE IO pa3feliaM MU TeMaM,
pacnpenenenre no KiaccaMm, peKOMEHIYeT MOCIe10BaTeIbHOCTh U3YyUeHHs yueOHOro MaTepuania ¢
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU y4eOHOro mpoliecca, BO3PaCTHBIX
ocobeHHocTel oOyuarommxcs. B mporpamme 1mo OMOJIOTHH peaTn30BaH MPUHIHIT TPEEMCTBEHHOCTH
C H3yuyeHHUEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus, Onarojaps dYemy
IIPOCMATPUBAETCA HAIPABJIEHHOCTb Ha TMOCJEAYyIOIlee pa3BUTHE OHOJOTMYECKUX 3HAHUM,
OpPUEHTHPOBAaHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHHS, 3KOJOTMUYECKOIO
MBILLUIEHUSI, IPEJCTABICHUN O 310pOBOM 00pa3e ’KM3HU, Ha BOCIIUTAHUE OEPEKHOI0 OTHOILEHUS K
OKpy’Karolled HpUpoJHOM cpene. B mporpamMMe mo OHONOIMM TakkKe IMOKa3aHbl BO3MOXKHOCTHU
yuebHoro mnpeamera «buonorus» B peanuzanuu TpeboBanuit ®I'OC COO k mIaHHpyeMBIM
JUYHOCTHBIM, METaNpeAMETHBIM M MPEAMETHBIM pe3ylibTaraM oOyueHus U B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHONW JEATEJBHOCTH OOYydYarolUXCsl 10 OCBOEHUIO
coJiepKaHusl OMOJIOTHYECKOro 00pa3oBaHMs Ha YpOBHE CpeHero oouiero oopa3oBaHusl.

VY4eOHnblii npenMer «buonorus» Ha ypoBHE CpeaHEero ooOuero oOpa3oBaHMs 3aBEpIIAET
O6uonornyeckoe oOpazoBaHME B IIKOJE M OPHEHTUPOBAH Ha PACIIMPEHUE M YIiIyOJieHHe 3HaHUMN
00y4aromuxcs 0 JKUBOM MPUPOJE, OCHOBAX MOJIEKYJISIPHON U KJIETOYHOW OMOJIOrHH, SMOPUOJIOTUU
¥ OMOJIOTHH Pa3BUTHS, TEHETUKHU, CENIEKIINU, OMOTEXHOIOTHH, YBOJIIOIIMOHHOTO YUEHUS U KOJIOTHH.

Uzyuenue ydyeOHoro mpenmera «buonorus» Ha yriyOJIeHHOM YpPOBHE OPHEHTHPOBAHO Ha
MOJATrOTOBKY OOYYaIOUIMXCS K MOCIEAYIOIEMY MOIYYeHUI0 OHOIOTHYECKOro 00pa3oBaHus B By3ax
U OpraHu3alusx cpegHero mnpodeccuoHanbHOro o6OpazoBaHusi. OCHOBY €ro cojep:KaHus
COCTaBISIET CHUCTeMa OWOJOTHYECKHX 3HAHWM, TMOTYYCHHBIX TMpPU HM3YYCHHH OOYUYaIOUTUMUCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3/ieJioB OMOJOTMM Ha YPOBHE OCHOBHOTO OOLIEro
oOpazoBanus, B 10—11 kiaccax 3T 3HaHUS TONYYalOT pa3BUTHE. Tak, pacIIUpPeHbl U YTIyOIeHBI
OMOJIOTHYECKHE 3HAHUSI O PAaCTEHUSIX, KUBOTHBIX, Ipudax, OakTepusx, opraHu3Me 4eI0BeKa, O0Inx
3aKOHOMEPHOCTSIX KHU3HU, JOMOJTHUTEIHHO BKIIOUYEHBI OMOJOTHYECKHE CBEACHUS MPHUKIATHOTO U
MOMCKOBOI'O XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KAaK OPHUEHTHUPHI JUIS IOCIETYIOIIEro
BbIOOpa npodeccruu. BozmorxkHa Takke UHTErpanus OMOJOTHYECKUX 3HAHUN C COOTBETCTBYIOIIUMHU
3HAHUSAMU, TIOTYYCHHBIMH OOYYArONIUMHUCA TpPU H3YYeHUH GU3NKHA, XUMUHU, Teorpaduud
MaTE€MaTUKH.

CtpykTypa mnporpamMmbl 10 ydeOHOMYy mipeametry "buomorus" oTpaxkaer cHCTEMHO-
YPOBHEBBIII M HBOJIOIMOHHBIA TOAXOAbI K H3ydeHHIo Ouonorud. CoriacHoO MM, H3Yy4aroTcs
CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpHBIE NJIS KHUBBIX CHUCTEM PAa3HOIO YPOBHS OpraHU3allvu,
HBOJIIOIIMM OPTaHUYECKOr0 MUpPa Ha 3emJie, COXpaHEeHHs OMOJIOTMYECKOTO pa3HOOOpas3us IIaHEeTHI.
Tak, B 10 kiacce M3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, dYMOPHOJOTUU H



OMONIOTUN pPa3BUTHS, TEHETUKH W CEJIEKLIWH, OMOTEXHOJOTMM M CHHTETHYECKOH OHOoyoruu,
aKTyalIM3UpYyIOTCA 3HAaHMA OOydaroumMxcss Mo OOTaHUKE, 300J0TMH, AHATOMHHM, (PU3HOIOTUU
yenoBeka. B 11 kiacce M3y4aroTcsi 3BOJIIOLMOHHOE YYEHHUE, OCHOBBI DKOJIOTMH U YYEHHE O
ouocdepe.

VYuebnubiii mnpeamer «buonorus» mpu3BaH 00ECIEUYUTh OCBOCHHE OOYYArOIIMMUCS
OMOJIOrNMYECKUX TEOPUH U 3aKOHOB, MM, IPUHLUIIOB U MPaBUII, JIEkKAIUX B OCHOBE COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KapTHUHBI MHUpA, 3HAHUA O CTPOCHUHM, MHOTO00pa3uu M OCOOEHHOCTSIX
KJIETKH, OpraHu3Ma, IOMyJsALUH, OHOLIEHO3a, SKOCHUCTEMBl, O BBIJAIOIIMUXCS HAYYHBIX
JOCTH)KEHUSIX, COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTUH, PUKIIAIHBIX aCIEKTaX OMOJIOrMYECKHX
3HaHui. Jlns pa3BUTUSA M TNOAJEpXKAHMA MHTepeca OOydarouMxcss K OMOJIOTMH Hapsay co
3HAYUTEIBHBIM O00BEMOM TEOPETHUECKOTO MaTepHaja B COACPKAaHUHM MPOTrPaMMBI 1O OHOJIOTHU
IPEIYyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAaHOBJIEHUS M pa3BUTHS TOM MM MHOM oOjactu
OMoNIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOCKHBIX YYEHBIX B pEIICHHE BaXHEHIINX
OMOJIOTMYECKHUX U HKOJIOTHUECKUX MTPOOIIEM.

[lenb u3ydenus yuyeOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE — OBJIAJICHHE
00y4aroIUMUCs 3HaHUSIMU O CTPYKTYPHO-()YHKIIMOHAJILHOW OpraHU3alliy KUBBIX CUCTEM Pa3HOI'o
paHra M HnpuUOOpeTeHHWEe YMEHUN UCIOJb30BaTh A3TH 3HAaHUS B (OPMUPOBAHMM HHTEpeca K
ornpenenéHHOW 0061acTu NMpo(EeCcCHOHAIBHONW JESATEIbHOCTH, CBSI3aHHOM C Ouosiorueil, uiam K
BBIOOPY y4eOHOTO 3aBEeICHHS IS TPOIOIDKEHHUS OHOIOTHIECKOTO 00pa30BaHMU.

JocTiwkenne uenn usydeHus ydeOHoro mpeamera «buosorus» Ha yriayOJ€HHOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOCHME O0YYarOIMMUCS CUCTEMbI OMOJOIMYECKUX 3HAHHH: 00 OCHOBHBIX OMOJIOTMYECKUX
TEOpUSAX, KOHLEIMIMUAX, TUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M MpaBUIIaX, COCTaBJISIOLIMX
COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUpPa; O CTPOEHUH, MHOT00Opa3uu U 0COOEHHOCTSIX
OMOJIOTMYECKUX CHUCTEeM (KJIETKa, OpraHu3M, IMOMyJAlMs, BHJ, OWOTreoleHo3, Ouocdepa); o
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTHH;

03HAaKOMJIEHHE O0YUaIOLUXCsl ¢ METOJaMU MO3HAHUS KUBOM MPUPOABI: UCCIIE0BATEIbCKUMHU
METOAaMU OMOJIOTHYECKUX HayK (MOJEKYISIpHOM M KIETOYHOH OuoJoruu, 3MOpPHOJIOTHH U
OMOJIOTUM pa3BUTHUS, TEHETHKU U CEJEKLUUH, OUMOTEXHOJOTMM U CHHTETUYECKOW OHOJIOruH,
[aJICOHTOJIOTUH,  JKOJIOTUM); METOJaMHU CaMOCTOSATENBHOTO  IPOBEACHHUS  OHOJIOTMYECKUX
uccieoBaHuil B yrabopatropum W B Tpupoie (HAOMIOJeHHWE, W3MEpPEeHHE, SKCIEPUMEHT,
MOJIETUPOBAHME);

OBJIaJiIcHUE OOYYaloIIMMUCS YMEHHUSIMH: CaMOCTOSITEIbHO HAXOJUTh, AHAJIU3UPOBATh U
UCIOJIb30BaTh OMOJOTMYECKYI0 MH(OpMAIUIO; MOJB30BaThCs OMOJIOTUYECKON TEepMHUHOIOTHEH U
CHUMBOJIMKOMN; YCTaHABIMBAThH CBSI3b MEX/Y pa3BUTHEM OHUOJIOTMH U COI[MAIbHO-3KOHOMUYECKHUMHU U
HKOJIOTHYECKUMH TpoOIeMaMu YeJIOBEYECTBA; OLCHUBATH IOCIEICTBUS CBOEH IESATEIBHOCTH II0
OTHOLIEHUIO K OKpY)Xamlled MpUPOAHON cpele, COOCTBEHHOMY 3J0POBbI0 M 370POBBIO
OKpY)KaIOIIMX JII0JIei; OOOCHOBBIBaTH M COOJIOAATH Mephl NPOPHIAKTUKH HH(EKIIMOHHBIX
3a0oeBaHui, TpaBUiia TOBEJACHUS B TPHUPOJE W obOecrmedeHus 0e30macHOCTH COOCTBEHHOM
KHU3HEIEATEIIbHOCTH B UYPE3BBIYAWHBIX CHUTYalUAX IPHUPOJHOIO M TEXHOT€HHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE y OOYYaIOUIMXCA MHTEIEKTYalbHbIX M TBOPYECKHUX CHOCOOHOCTEH B mpolecce
3HAKOMCTBa C BBIJAIOLUIUMUCS OTKPBITUSMU W COBPEMEHHBIMU HCCIEIOBAaHUSIMH B OHOJIOTHH,
pelaeMbIMH €10 MpoOJIeMaMH, METO0JIOTHEH OHOJOrMYECKOro HCCIEeIOBaHUs, IPOBEICHUS
OKCIIEPUMEHTAJIbHBIX  HMCCIEAOBAHUN, pelIeHUus OHOJOTMYEeCKMX  3aJad, MOJEIHUpPOBaHUS
OMOJIOTYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE Yy OOYYaIOLIMXCS LIEHHOCTHOIO OTHOILEHHS K >KMBOM IpUpoOAe B LEIOM H K
OTHeNbHBIM €€ oO0BeKTaM U  SABICHHUSM; (OPMHPOBAHUE HSKOJIOTUYECKOH, TeHEeTHYEeCKOU
IPaMOTHOCTH, OOILIEH KyJIbTypbsl IOBEIEHHA B NPUPOAE; HHTETPALMM €CTECTBEHHO-HAy4YHbIX
3HAHUMH;



npruoOpereHue 0OydJarOIMMUMUCS KOMIIETEHTHOCTH B PAIlMOHAIBHOM MPHUPOIOIONIBE30BAHIH
(cobmroieHue mpaBuIl MOBEACHUS B IPUPOJIE, OXPaHbl BUJIOB, SKOCUCTEM, OMOC(epbl), COXpaHEHUN
COOCTBEHHOTO 37I0POBbS M 37I0POBbS OKPYXArOIIUX Jojel (cobmofeHus mep NpopHIakTUKA
3a0oneBaHui, obecreueHue O€30MAaCHOCTU KHU3HEACATEILHOCTH B YPE3BBIYAWHBIX CUTYalUAX
NPUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BAaHMS OMOJOTMYECKUX 3HAHUU U
YMEHHI B TOBCEHEBHON JKU3HU;

CO3/laHME YCJIOBUH Ui OCO3HAHHOTO BbIOOpa OOYYarOMIMMHUCS  WHAMBHUIYAIbHOM
o0pa3oBaTeNbHONl  TPaeKTOpUM,  CIIOCOOCTBYIOIIEH  MOCHeayomeMy  HpodecCHOHATLHOMY
CaMOOIIPEICIICHUI0, B COOTBETCTBUU C MHMBHIyaIbHBIMH HHTEPECAMU U MOTPEOHOCTSAMHU PErHOHA.

OOmiee 4YMCIO 4YacoB, OTBEACHHBIX Ha H3Y4YEHHE OHOJOTMM Ha YIIIyOJIEHHOM YpPOBHE
cpeanero obmiero oopasoBanus, cocrasisier 204 yaca: B 10 kimacce — 102 gaca (3 yaca B HEZIemI0), B
11 xkmacce — 102 yaca (3 yaca B HECIIO).

OT60p OpraHU3aMOHHBIX (OPM, METOJIOB M CPEACTB O0yUSHUS OMOIOTHH OCYIIECTBISICTCS C
yu€ToM cHenu(puKd ero CoAepaHWs U HaMpPaBIEHHOCTH HA MPOJODKEHUE OHOJIOTHYECKOrO
00pa3oBaHus B OpraHU3aIMAX CPEIHEr0 MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMUS.

OO0s3aTeNbHBIM YCIIOBUEM MPU OOYYEHMHM OHMOJOrMHM Ha YIIIyOJIEHHOM YpOBHE SIBIISETCS
IpOBEICHUE JTAOOPATOPHBIX M MPAKTHUECKUX paboT. Takxke ydacTiue 00ydaromuxcs B BHIIIOJTHEHUN
MIPOEKTHBIX U y4eOHO-UCCIEN0BATENBCKUX PA0OT, TeMaTHKa KOTOPBIX OMpEAeseTCs yYUTeleM Ha
OCHOBE MMEIOIINXCSI MAaTEPUATbHO-TEXHUIECKUX PECYPCOB M MECTHBIX PUPOAHBIX YCIOBUH.

COJAEP/KAHUE OBYYEHUA

10 KJIIACC

CopeprkaHue MporpaMMBbl, BBIJICTICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY TOCYIapCTBEHHON
utoroBoi arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OMONOTHS — KOMIUIEKCHas Hayka. KpaTkas ucTopus pa3BUTHS OHOJOTHH.
buonornueckne Hayku W u3ydaemble UMHU TpoOjembl. DyHIaMEHTAIbHBIC, NPUKIAJHBIE H
MOMCKOBBIE HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HaveHne OMonoruu B (POPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MUpA.
[Tpodeccuu, cpszanHbie ¢ Ouonoruei. 3HaueHHE OWONIOTUM B MPAKTHUECKOH eATETbHOCTH
YEeJI0BEKa: MEJIUIIMHE, CETbCKOM X0351CTBE, TPOMBIILICHHOCTH, OXPaHE MPUPOIBL.

JleMoHCTpanun

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V. I'apseii, I'.
Mengens, B. U. Bepuanckuii, U. I1. [1aBnos, . . Meunukos, H. 1. Bapunos, H. B. Tumodees-
Pecosckuit, [Ixk. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiel U cxembl: «CBsI3b OMOJIOTHUU C JAPYTUMHU HayKaMuy, «CucTemMa OMOJOTHYECKHX
HAYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBpie cuctembl Kak mpeameT uzydeHus Omosioruu. CBOWCTBA JKMBBIX CHUCTEM: €IUHCTBO
XAMHMYECKOI0 COCTaBa, JUCKPETHOCTh U LIEIIOCTHOCTD, CI0KHOCTh U YIIOPSIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTraHU3allMsl, CAMOBOCIIPOU3BEICHHUE, PA3APAKUMOCTb, U3MEHYMBOCTh, POCT U
pa3BUTHE.

VYpoBHM  OpraHM3alMd  S>KUBBIX CHCTEM: MOJEKYJISPHBIM, KJIETOYHbIA, TKaHEBBIM,
OpraHU3MEHHBIN, MOMYISAIIMOHHO-BUI0BOM, IKOCUCTEMHBIN (OMOTE€OIIeHOTHYECK i), OnochepHBIii.
[Tpoueccel, mpoucxosire B KUBbIX cucTteMax. OCHOBHbBIE MPU3HAKK KUBOTO. JKu3Hb Kak dopma
cyliecTBoBaHUsl MaTepuu. Hayku, n3ydaroiire >KuBble CUCTEMBI Ha pa3HbIX YPOBHAX OpraHU3aINH.

N3yuenne >xuBBIX cucTeM. MeTonbl Ouosiornvyeckod Hayku. HaOmrogeHue, u3MepeHwue,
AKCIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanu3. [IoHATHE O 3aBUCUMON U HE3aBUCHUMOMN MEPEMEHHOM.
[InanupoBanue skcnepumenta. [loctaHoBka u mpoBepka runote3. HyneBas rumoresa. [lonsitue
BBIOOpKH M €€ JocToBepHOCTh. Pa3bpoc B Ouonormueckux naHHbIX. OlleHKa JOCTOBEPHOCTH



IOJly4YEHHBIX  pe3yapTaToB. IIpUumHBI UCKaXeHWs pe3yapTaToB JKclepuMmeHTa. [loHsATue
CTaTUCTUYECKOIO TECTA.

JleMoOHCTpanuu

TaGmuupl 1 cxembl: «OCHOBHBIE NTPU3HAKK )KU3HNY», «buonornueckue cucreMs», «CBONCTBa
KUBOM MaTepum», «YpOBHU OpraHM3alUM XUBOW NpUpoAbl», «CTpoeHHE KUBOTHON KIIETKN»,
«TkaHu KUBOTHBIX», «CHCTEMBI OpraHOB YEJIOBEYECKOIO OpraHusMa», «bHoreoneHos»,
«buocdepar, «MeToabl H3ydeHUs KUBOH PHUPOJIBD».

OO6opynoBanue: 1abopaTopHOEe 000pyHOBaHME I IPOBEAEHUS HaONIONEHUM, W3MEpeHuH,
AKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp3oBaHue pa3nMUHBIX METONOB IIPU H3YYECHHUH JKHUBBIX
CUCTEM.

Tema 3. buosnorus Kjierku

Knetka — cTpyKTypHO-(QYHKUIMOHANbHAS €OUHHIIA YXKUBOTO. McTopusi OTKpBITHSI KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. LlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl  MOJEKYISpHOW M KJIETOYHOW OHOJOrMH: MHMKpPOCKONUS, XpomaTorpadus,
tekTpodope3,  METON  MEYCHBIX  aromMoB, auddepeHnmanbHOoe  NEeHTpUDYTUpPOBAHHE,
KyJbTUBUPOBaHUE KIIETOK. M3yuenue ¢huxcuposannvix Kiemok. DIEKTPOHHAs MHUKPOCKOIIMSL.
Kongoxanvnas muxkpockonus. Bumanvnoe (npudicuznennoe) uzyuenue Kiemox.

JdeMoHcTpannn

[Toptpetsr: P. I'yk, A. JleBenryk, T. I1IBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl M cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIH MHUKpOcKom», «McTopus
Pa3BUTUSI METO/I0B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIpENnapaTbl pacTUTENbHBIX, JKUBOTHBIX H
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «/3ydyeHue MeTONOB KJIETOUYHOW Ouoioruu (Xpomatorpadus,
anektpodopes, muddepennnanbaoe nentTpudyruporanue, [ILP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPAMUKPO3JIEMEHThL. Boma u e€ posb
KaK pPAacCTBOPHUTENS, pEarcHTa, YydacThe B CTPYKTYPUPOBAHUU KIETKH, TEIUIOPETYIIALUN.
MuHepanbHble BEeLECTBa KJIETKH, UX Onosiornyeckasi posib. Posib KAaTHOHOB U @aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKHU. buonorumdeckue nonuMepsl. benkn. AMHUHOKHCIOTHBIN
coctaB 0enkoB. CTpykTyphl OenkoBoi MoJekyinbl. [lepBuuHas cTpykTypa Oeska, IenTHIHAs CBSI3b.
Bropuunasi, TperuuHas, u4eTBepTHYHas CTpyKTypbl. JleHaTypauusa. CBoiicTBa  O€iKOB.
Knaccudukanus 6enxoB. bruonornueckne GpyHkiun 6enkoB. [Ipuonui.

VYraeBoasl. MoHOcaxapuabl, 1ucaxapuibl, OJUrocaxapuabl U noiaucaxapuasl. OOmuil miaH
CTpOEHHS U PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo0B. buonornueckue GpyHKINN yTiIeBOOB.

JIunuaer. I'uapodunsHO-TUAPOPOOHBIE CBOIICTBA. Knaccudukanus JUIHJIOB.
Tpurnuuepuasl, dhochomunuabl, BOCKU, crepouabl. buonoruueckue ¢yHkiuu aunuaon. OOume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKydecTb, CIIOCOOHOCTb K CaMO3aMBIKaHHUIO,
MOJIYIIPOHHUIIAEMOCTb.

Hyxneunosbsie kucnorsl. JJHK m PHK. Crpoenue HyknemHOBBIX KHCIOT. HykiieoTunbl.
[Tpunuun xommiuemeHntapHoctu. IlpaBuno Yapradgda. Crpykrypa JHK — ngBoiinas crnmpans.
Mecronaxoxaenue u 6nonorndeckue pynkuuu JHK. Buasr PHK. @ynkunun PHK B kietke.

Crpoenne moisekyinsl AT®. Makpospruueckue cBszu B Mosiekyine AT®. buonornueckue
¢ynkuun  AT®. BoccTaHoBI€HHBIE TMEPEHOCUYMKH, WX (QYHKIMHM B  KiIeTKe. [pyeue
nykaeosuompugocpamol (HTD). CexBennpoBanue JJHK. Memoow ecenomuxu, mpanckpunmomuxu,
NPOMeoMUKU.

CtpykTypHass Ouoiorus: OmoXuMHYEeCKHe M OWO(pU3MYECKHE HCCIIENOBAaHUS COCTaBa M
IPOCTPAHCTBEHHOU CTPYKTYphI OMOMOJeKyI. Modenuposanue cmpykmypol U )yHKyuti OUOMONIEKY



u ux komniekcos. KomnvromepHulii Ousatin u opeaHuyecKuil CuHme3s OUOMONEKYIL U UX HENPUPOOHBIX
anano2os.

JleMoOHCTpanuu

[Toptpetsr: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankinun, ®. Caurep, C.
IIpy3unep.

Huarpammsl:  «PacmpenenieHue  XMMHUYECKHMX  JIEMEHTOB B HEKUBOM  IpHUpoOJE»,
«PacrnpeniesieHe XMUMUYECKUX 3JIEMEHTOB B JKMBOM ITPUPOJIEN.

Tabmuubl u cxemsl: «llepuonuueckas TabnaMLIa XUMHYECKMX HJIEMEHTOB», «CTpoeHue
MOJICKYJIbl BOJIbI», «BemectBa B cocraBe opranu3smMoB», «CTpoeHHE MOJEKyIbl Oenkay,
«CTpyKTYypbl O€nKOBON MoOJIeKysbl», «CTpoeHHEe MOJIEKYN YIiaeBoJOB», «CTpOeHHE MOJEKYJ
IunuioBy», «HykienHoBble KUCIOTHIY, «CTpoeHHe MOJIEKYIbl ATD».

OO6opynoBaHue: XMMHUYECKas [ocyia 1 000py10BaHHE.

JladopaTropnas padora «O0HapyxeHHE OEJTKOB C MTOMOIIbIO KAaUeCTBEHHBIX PEAKITUN».

JlaGopaTopuas pabora «lccienoBaHue HYKJIEHHOBBIX KHUCIOT, BBIIEJICHHBIX U3 KJIETOK
Pa3IUYHbBIX OPTaHU3MOBY.

Tema 5. Ctpoenne n GyHKIUN KJIETKH

Tumel KJIETOK: JyKapHOTHYeCKass M TpokapuoThueckas. CTpyKTypHO-(YHKIHOHAIBHBIE
00pa30BaHUs KJIETKU.

Crpoenne npokapruoTndeckoil kieTku. Kinerounas crenka 6aktepuit u apxeid. OcoOEHHOCTH
CTPOEHUS IeTepoTPOPHOIN U aBTOTPOPHOIN NPOKAPUOTUYECKUX KIETOK. MeCTO U poJib MPOKAPHOT B
OHMOIIEHO3aX.

Crpoenre U (QpyHKIMOHUPOBAHHE 3yKapuoTHUecKol kieTku. [lna3marmueckas memOpaHa
(iazmanemma).  CTpykTypa IUia3MaTHueckod MemOpanbl. TpaHCmoOpT — BEHIECTB  4epes
IUIa3MaTHYecKyl0 MeMOpaHy: maccuBHbBIA (auddysus, obneruénnas auddys3us), aKTUBHBIN
(mepBUYHBIH M BTOPUYHBIN aKTUBHBIN TpaHcnopt). Ilomynponunaemocts MemOpanbl. PabGota
HaTpUIl-KaJIMeBOro Hacoca. DHAOIMTO3: MMHOLMTO3, (haroruTo3. DKk301uTo3. Kietounas cTeHka.
Crpykrypa v QyHKIUHN KJIETOYHON CTEHKU pacTeHU, rpu0oB.

[Mutomnazma. I[lurozons. Llurockener. JIBmxenue nutomasMel. OpraHouibl KIETKH.
OpHoMeMOpaHHbIE OpraHouibl KiIeTKH: sHpomasmaruyeckas cerb (OIIC), anmapar ['onbmxw,
JU30COMBI, MX CTpoeHHe M (yHKIMH. B3auMMOCBS3b OZHOMEMOpPAaHHBIX OPraHOMJOB KIETKH.
CtpoeHue TpaHyIsIpHOIO peTUKyiayma. Mexanusm Hnanpaenenus 6eakoe 6 OIIIC. Cunres
pacTBopuMbIX  OenkoB.  CuHTe3  KIETOYHbIX  MeMOpaH. [nmagkuit  (arpaHy’isipHBbIil)
sHAOIUIa3MaTHUecKuid peTukyiayM. CekperopHas ¢yHkuus anmapata [ombmxu. Moouguxayus
benxoe 6 annapame I onvodcu. Copmupoeka benkoe ¢ annapame I on1602cu. TpaHCIOPT BEIIECTB B
KJIeTke. Bakyonn pactutenbHbIX KieToK. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMJbl KJIETKM: MHUTOXOHIPHUH, TIIACTUABL. [Ipoucxodcoenue
mumoxonoputi u naacmud. Cumobuoeenes (K.C. Mepeoxckosckuu, JI. Mapeynuc). CTpoeHne u
¢GyHKIMKM MUTOXOHJpUN W miactui. llepBuuHble, BTOPUYHBIE U  CIOXHBIE IUIACTHIbI
(OTOCHHTE3UPYIOMIHNX FYKAPHUOT. XJIOPOIIACTHI, XPOMOTUIACTHI, JISUKOTIACTHI BBICIIUX PACTCHHIA.

HememOpannbie opraHouabl kietku CTpoeHune W (yHKIMM HEeMEMOpaHHBIX OpPraHOUIOB
KIeTku. Pubocombl.  [Ipomescymounvie  unamenmol.  MuxkpoduiaMeHTBl.  AKmMuHoGvle
Mukpogpunamenmsi. MBIIIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIUEYHbIX KIEeMOK.
Muxkpotpybouku. Kierounsiii uentp. CrpoeHue U JABMXKEHHE JKIYTUKOB U PECHHYEK.
MuxkpotpyOouku nutoruasmel. Llentpuons. berku, accoyuuposannvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. OGonouka sapa, XpOMaTUH, KapuoIia3Ma, SAPBIIIKH, UX CTPOEHHE U (DYHKIIHH.
SAnepHbiii 6enKOBBIN MaTpUKC. [IpocTpaHCTBEHHOE PACIIOIOKEHUE XPOMOCOM B HHTEP(ha3HOM siIpe.
dyxpomamun u cemepoxpomamut. benku XpoMaTuHa — TUCTOHBL. /JuHamuka a0epHoll 000104KU 6
mumose. HAoepuvlii mparcnopm.

Knerounsle BkimtoueHus. CpaBHUTENbHASI XapaKTEPUCTUKA KJIETOK 3YKapHOT (PacTUTEIbHOM,
KUBOTHOM, TPHOHOI).



JleMoHCcTpan MU

[Toptpetsi: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuubl 1 cxeMbl: «CTpoeHHE YYKapHOTHUECKON KIETKN», «CTpOSHHE KUBOTHOM KIIETKM,
«CTpoeHHe pacTUTENBHOM  KIETKW», «CTpoeHHuE MUTOXOHApUN», «Aapo», «CTtpoeHue
IIPOKAPUOTUYECKOUN KIIETKI.

OO6opynoBaHue: CBETOBON MUKPOCKOI, MUKPOIIpENapaTbl PaCTUTEIbHbBIX, KHUBOTHBIX KJIETOK,
MHUKpOIpenapaTsl 0aKTepHaIbHBIX KIETOK.

JlaGopaTtopHas padora «/3yueHre CTpOEHHUS KIECTOK Pa3IMYHbIX OPTaHU3MOB.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIIETOYHONH MEMOpPaHBI».

JlaGopaTropnas pabora «lccnenoBanue muazmMonu3a W JEMIa3MOJM3a B PAaCTUTENIBHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHne NBUKEHHS HUTOILUIA3Mbl B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NpeBpallleHNe JHEPTUH B KJIeTKe

AccUMMIISIMS U AUCCUMMWIISLUS — JABE CTOPOHBI MeTaboiu3ma. THumbl oOMEHa BEIECTB:
aBTOTPOGHBIA U TeTepoTPOdHBIA. YdacTue KUCIOpoia B OOMEHHBIX Mpoleccax. JHEPreTUIecKoe
oOecnieuenue kietku: npespauienne AT® B oOMeHHbIX nporeccax. depMeHTaTUBHBIN XapakTep
peakiuil KjaeTouyHoro Meradbonusma. MepMeHTHI, UX CTPOCHHE, CBOWCTBA U MEXaHU3M JICHUCTBUSI.
Kodepmentsl. Otnnunst GpepMEHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. benku-akTHBaToOpbl U
OeTKU-MHTHONTOPBI. 3aBUCHMOCTD CKOPOCTH (PEPMEHTATUBHBIX PEAKIHIA OT PA3IUYHBIX (PaKTOPOB.

[lepBuuHbI CHHTE3 OpraHMYecKHMX BewecTB B KieTke. doTtocuHTes. AnokcucenHvii u
oxcueennwlli  gpomocunmez 'y baxkmeputi. Ceéemocodbupaiowue nueMenmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xynopomiactoB B mporecce ¢orocuHTe3a. CBeToBass M TEMHOBas
daspl. @omoovixanue, Cz., Cs u CAM-munwvr pomocunmesa. TlpogyKTUBHOCTH (HOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTe3. PazHOOOpazne opraHM3MOB-XEMOCHUHTETUKOB: HUTpUULMpyrolue OaKTepuu,
xKenez00aKkTepun, cepodakTepuu, BOJOPOIHbIE OaKTepun. 3HaUeHUE XEMOCHHTE3A.

AHaspobHble opranu3mbl. Bunel Opoxenus. IIpoaykTel OpokeHUS M UX MCIIONIb30BaHUE
4eJIOBEKOM. AHa’pOOHBIE MMKPOOPraHM3Mbl KaK OOBEKTbl OHOTEXHOJOTMH W BO30yIUTENH
Oone3Hen.

AdpoOHBIE OpraHu3Mbl. OTamnbl BSHEpreTuyeckoro oOmeHa. IloAroTOBUTENBHBIN ATall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronoruueckoe OKHCIEHUE, WIN KIETOYHOE IbIXaHue. Poiab MUTOXOHIpHH B Ipoleccax
Ouonoruueckoro okucieHus. lluxnnueckue peakuuu. OxucnurenabHoe QochopunupoBaHue.
Onepaus membpannozo epaduenma npomonos. Cunmes AT®: paboma npomonnou ATD-cunmaso.
[IpeumymiectBa a’spoOHOro myTd oOMeHa BelIeCTB IHepe] aHa’poOHbIM. DdPeKTUBHOCTDH
HHEPreTHUEcKOoro oOMeHa.

JleMoOHCTpPaL U

[Toprpersr: k. Ilpuctiu, K. A. Tumupsases, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «®DoTocuHTE3», «DHEpreTHueckuii obmen», «buocuHTes Oenkay,
«Ctpoenne GpepMeHTay, «XeMOCHHTE3Y.

Ob6opynoBaHue: CBETOBOM MHUKPOCKON, 000pyIOBaHME AJISi MPUTOTOBICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopnas padora «/3ydyeHue KaTaaUTHUYECKONW aKTUBHOCTH (pEpMEHTOB (Ha mpumepe
aMUJIa3bl WM KaTanas3bl)y.

JlaGopaTopnas pabora «/3ydyeHue (pepMEHTATUBHOTO pacLICIUICHHUs MEPOKCHAA BOAOPOIA
B PACTUTEJIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHnas pa6ora «CpaBHEeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.



Tema 7. Hacnencreennass uHopManus U peanusanus e€¢ B KJIeTKe

Peakuun marpuuHoro cuHte3a. lIpUHIMI KOMIUIEMEHTAPHOCTH B PEaKUUAX MaTPUYHOIO
cuHTe3a. Peammszanms HacneAcTBeHHOW uHMopManuu. [‘eHeTHyeckuit KoA, €ro CBOWCTBA.
Tpanckpunuuss — matpuublii cuHTe3 PHK. IlpuHumnel TpaHCKpUNUIMHM: KOMILUIEMEHTAPHOCTD,
aHTUIApaLIEIbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ arambl. Yuactue TpancnopTHeix PHK B OmocunTe3e Oenka. YcnoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3€ OelKa.

Coepemennvie npeocmasnenuss o cmpoenuu 2enog. OpraHuzanus TeéHOMa y IPOKApUOT U
JYKapuoT. Perynsius akTHBHOCTH IeHOB y npokapuoT. ['unoresa onepona (. XKako0, K. MaHno).
MonexynapHuvle mexanusmol IKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pe2ynayuu pabomul
2enog. Perymsius oOMeHHBIX mpoiieccoB B KieTke. Kierounslii romeocTas.

Bupycel — HekieTouHble (OPMBI )KH3HU W OOJNMTaTHBIE Tapa3uThl. CTPOCHHE MPOCTHIX H
CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuznennwiii yuka [JHK-codepaicawux supycos,
PHK-cooeporcawux supycos, baxmepuogaecos. Obpamuas mpanckpunyus, pesepmasd, UHmezpasa.

BupycHbie 3a601eBaHus denoBeka, >kUBOTHBIX, pactenuil. CITNJI, COVID-19, counansubie
Y MEJUIIUHCKHE MPOOJIEMBI.

Buoungopmamuka: unmeepayuss u ananuz 6oavwux maccusos («bigdatay) cmpyxkmypuoix
ouonocuueckux danHvix. Hanomexnonoeuu 6 ouonocuu u meouyune. llpoepammupyemvie gpynkyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JleMoOHCTpaL U

[Toptpetsi: H. K. Konbuos, /1. Y. IBaHoBCKUI.

Tabmuer u cxembl: «buocuHTe3  Oenkay, «l'eHeTmdyeckuit  kom», «Bupych»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3gaHue MOJIEIN BUPYCa.

Tema 8. JKu3HeHHBIH MUKJ KJIETKH

Knerounsii 1uki, ero mnepuogasl u perymsnus. Wutepdaza u murto3. OcobeHHOCTH
MpoIeccoB, MpoTekawmux B uHTepdase. [loaroroBka kietku k neneHuro. [IpecuHTeTHUYECKUI
(MOCTMUTOTUYECKHI), CHUHTETUYECKUH M IOCTCUHTETUYECKUHN (IIPEMUTOTUYECKHUI) MEepHOIbI
uHTEepQa3bl.

Marpuunsiii  cunte3  JHK -  permmkanmsa.  Ilpuamuner  permmmkanuu — JTHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBAaTUBHBI  CHHTE3, aAHTUIAPALIEIBHOCTb.  MexaHu3M
permukanu JIHK. Xpomocombl. Ctpoerune xpomocoM. Termomepsl U TeomMepasza. XpOMOCOMHBIHN
HAOOp KJIETKH — KapuoTHM. J[UTUIOMAHBIN M TalIOWTHBIA HAaOOPBI XPOMOCOM. ['OMOJOTHYHBIE
XpoMocoMsl. [1010BBIE XPOMOCOMBI.

Henenne knetkn — Muto3. CTauu MUTO3a U MIPOUCXOAAIINE B HUX MpoLecchl. TUmbl MUTO3A.
Kaprokunes u nutoknHes. bruomornueckoe 3Ha4eHHE MUTO3A.

Perynsiius MUTOTHYECKOTO IUKIIA KIETKHU. [Iporpammupyemast KiieTouHas THOesh — afomnTo3.

Knerounoe saapo, XpomocoMmbl, (yHKIHMOHaIbHas TeHOMUKa. Mexanuzmsl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu xiemox. «L{ugposas kremka» — ouourHgpopmamuyeckue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanun

Tabmumpl u cxembl: «KW3HEHHBIA LUK KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanmsa JJHK».

OOGopynoBaHUe: CBETOBOM MHKPOCKOT, MHUKpoOMpernapaTbl: «MHTO3 B KJIETKaX KOpEIIKa
TyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnasi padora «HaOmromeHue MHTO3a B KJIETKaX KOHYMKA KOpelika Jyka (Ha
TOTOBBIX MUKpOIIpEnapaTax)y.



Tema 9. Ctpoenue u pyHKIMH OPraHU3MOB

buonornueckoe  pazHoobOpazue OpraHU3MOB. OOHOKIIETOUYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHSA U KU3HEAEATEIBHOCTU OJIHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE I'pUOBI, OJAHOKIETOYHBIE BOJOPOCIH, Apyrue npoructsl. KosoHuanbHble
OpraHU3MBlI.

B3anMoCBsI3b YacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBI OPIaHOB.
OpranusM Kak equHoe nenoe. ['omeocras.

Tkanu pactenuil. Tunbl pacTUTEIbHBIX TKaHEN: 00pa3oBaTelbHasl, IOKPOBHAS, IPOBOAIIAS,
OCHOBHas1, MexaHnueckasi. OcoOeHHOCTH cTpOeHMs, (PYHKIMH U pacloIOKEHUs] TKaHEeH B OopraHax
pacTeHuil.

TKaHU )KMBOTHBIX U 4Y€JOBEKa. THIIbI )KUBOTHBIX TKAHEW: JIIUTENINAIbHAs, COCINHUTEIIbHA,
MblleyHas, HepBHasg. OCOOCHHOCTH CTpOeHHs, (DYHKIMI M paCIONOKEHUS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M reHepaTUBHbIE OpraHbl pacTeHui. OpraHbl U CUCTEMBI OPIaHOB
JKUBOTHBIX U 4yesioBeKa. DyHKIIMK OpraHoB U CUCTEM OPraHOB.

Omnopa Tena opranuzMoB. Kapkac pacrenuil. CkeneTsl 0JHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHMH ckeneT. CTPOCHHE U TUIIBI COEIUHEHHS KOCTEH.

JIBi>xeHue  OpraHu3MoB.  JIBWKEHHWE  OJHOKJIETOYHBIX  OpPraHu3MOB:  aMEOOHUIHOE,
KI'YTUKOBOE, pECHUYHOE. J[B)KEHNE MHOTOKJIETOYHBIX PACTEHUI: TPONM3MBbI U HACTHUHU. [[BrKeHME
MHOTOKJIETOYHBIX )KMBOTHBIX U YEJIOBEKAa: MbIleuHas cucrema. Pednexc. CkeneTHbie MBIIIIIBI M HX
pabora.

IIntanue opranusmos. [loryonieHue BOJBI, YIVIEKMCIOIO Ia3a MU MHUHEPAIBHBIX BELIECTB
pacteHussMH. [Iuranue JKUBOTHBIX. BHYTPUIIOJIOCTHOE M BHYTPHUKIETOYHOE IIHILEBAPEHUE.
[TuTanue MO3BOHOYHBIX >KMBOTHBIX. OTAENbl NUIIEBAPUTENIBHOrO Tpakra. [luimeBapurenbHbie
»kenesbl. [InmeBapuTenbHas cucTeMa Y€I0BEKa.

Hpixanue opranu3moB. Jlpixanue pactenuid. Ipixanue xuBOTHBIX. uddy3us razos uepes
noBepxHOCTh KiIeTKu. KoxkHoe apixanue. JlpixatenpHas noBepxHocTh. JKaGepHoe u nérouHoe
JpIxaHue. JIpIxaHne MO3BOHOYHBIX )KMBOTHBIX U Y€JIOBEKa. DBOJIIOIMOHHOE YCI0KHEHUE CTPOCHUS
JNETKUX II03BOHOYHBIX JKUBOTHBIX. /JIpIXaTenpHas cucTeMa 4enoBeKa. MexaHu3M BEHTWIALMU
JETKUX y NTUL U MIIEKONUTAaOMMX. Perynsauus npixanus. JprxarenbHble 00bEMBI.

TpaHcnopT BELIECTB Y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI paCTCHUN. TpaHCIOPT BELECTB
y )KMBOTHBIX. KpoBeHOCHas cuctema u e€ opranbsl. KpoBeHOCHas cucTemMa O3BOHOYHBIX JKHUBOTHBIX
u yenoBeka. CepJile, KpPOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOparieHHs. DBOIIOLUOHHBIE
YCIIO)KHEHUS CTPOEHUS KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX >KMBOTHBIX. Pabora cepnaua u eé
perymnsanus.

Beinenenne y opranu3moB. Beigenenwe y pacteHuil. BblaeneHue 'y KUBOTHBIX.
CoxparutensHble Bakyosnu. Opransl BeleneHus. GuibTpanus, cekpelnns U 00paTHOE BcachbIBaHHE
KaK MexaHu3Mbl paOoTbl OpraHoB BblAeneHus. CBsA3b IMOJOCTH Tejla C KPOBEHOCHOM U
BBIZICIIUTEIIBHOM CHUCTEMaMUu. DBblleneHue y IMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [loukw.
Crtpoenue u ¢pyHKIMOHUpOBaHKE HeppoHa. OOpa3zoBaHNe MOYH Y YEIOBEKA.

3ammTa y OpraHu3MoB. 3alluTa Y OJHOKJIETOUYHBIX OpraHu3MoB. Criopbl OakTepuil U UCTHI
IIPOCTEWIINX. 3alluTa y MHOTOKJIETOYHbIX pacteHuidl. Kyrukyna. CpencrtBa NacCMBHOM H
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3almnTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M MX MPOU3BOIHBIE. 3alIUTa OPraHU3Ma OT
6one3neld. IMMyHHas cucrema 4enoBeka. KieTouHblld M r'yMOpaibHBIH HIMMYHHUTET. BpoxkaéHHBIN
U IpUOOPETEHHBIN crienupUUecKuii UMMYHHUTET. TeopHsl KIOHAJIbHO-CEIEKTUBHOTO MMMYHUTETA
(II. DOpmux, ®. M. bepuer, C. ToneraBa). BocnamurtenbHble OTBETHl OpraHuU3MoOB. Poib
BPOXKIEHHOIO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU.



Pazgpaxxumocte W peryimauuss 'y OpraHu3MoB. Pa3apakumocTb Yy OJHOKJIETOYHBIX
opranu3moB. Takcucel. PasgpaxxumocTe M peryisinus y pacteHuid. PocToBble BemiecTBa U MX
3HauCHUE.

Hepsnas cucrema u pednexropHas perynsuus y >KMBOTHbIX. HepBHas cucteMa u €€ oTaenbl.
DBOJIIOIIMOHHOE YCJIOKHEHHUE CTPOCHUSI HEPBHOM CUCTEMBI Y 5KMBOTHBIX. OT/ENbI TOJIOBHOT'O MO3Ta
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduekropras ayra. besycinoBHble U yCIOBHbIE pe(IeKCHI.

['yMopasibHast perynsiuuss U HHAOKPUHHAs CHCTEMa >KMBOTHBIX U 4esioBeka. JKemnesbl
SHJIOKPUHHOM CHUCTEMBl M HX TOpPMOHBI. JlelicTBME TOpMOHOB. B3anMoOCBsi3b HEpPBHOU U
SHIOKPUHHOU cucTteM. [ mmoranamo-runodusapHas cucrema.

JdemMoHcTpauMu

IToprper: U. I1. I1aBnos.

Tabmuupel U cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIN»,
«baktepun», «IIpocreiimuey, «Opranbl IBETKOBbIX pacTeHHUI», «CUCTEMBI OPTaHOB [MO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIX», «Tkanu pacteHui», «KopHeBbIE CHUCTEMBI»,
«Ctpoenmue credisi», «CTpoeHHUE JINCTOBOU IJIACTHHKMNY, « TKaHH )KUBOTHBIX», «CKEJIET YeloBeKay,
«IInmeBaputenbHas cucrema», «KpoBeHocHas cucremay, «/lpixartenbHas cucrema», «HepBHas
cucreMa», «Koxa», «Mpimeunas cucrema», «BwienurtenbHas cucteMa», «JHIOKPUHHAS
cucteMa», «CtpoeHue MbiLb», «MMmmynurer», «KumedHononoctHsie», «Cxema NUTaHUS
pacrenuii», «KpoBeHOCHBIE CHCTEMBI TTO3BOHOYHBIX KUBOTHBIX», «CTpoeHHe ruapbl», «CTpoeHue
wiaHapuny, «BHyTpeHHee cTpoeHHe NOKIeBOro uepBs», «HepBHas cuctema pwib», «HepBHas
cucreMa Jisrymkn», «HepBHas cuctema npecmbikatomuxcs», «HepsHas cucrema ntuiy, «HepBHas
cucTeMa MJIeKONHUTarImux», «HepBHas cucrema yenoBekay, «Peduexcey.

OOGopynoBaHue: CBETOBOM MMKPOCKOII, MHKPOIpENnapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenaparbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMM HACEKOMBIX, MTJIOKOXXHX, >KUBBIC
HK3EMIUISIPhl KOMHATHBIX PacTeHUH, repOapuy pacTeHUM pa3HBIX OT/AENIOB, BIAXKHBIC MpErapaThl
JKUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIUM OECIIO3BOHOUHBIX >KUBOTHBIX, CKEJIET YEIIOBEKa,
obopyoBaHue ISl JEMOHCTPAIIMM TTOYBEHHOTO M BO3MYIIHOTO MUTAHUSI PACTECHUM, pacIleTICHUS
Kpaxmalia ¥ OeNKOB Mo JIeHCTBHEM (EepMEHTOB, 00OpYIOBaHUE AJIA JEMOHCTPAIMH OMBITOB IO
U3MEPEHHUIO JKU3HEHHOW EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTeIbHBIX JBIKECHUN, MOIEIH
TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopnas padora «/3yueHue TkaHEH pacTCHHI.

JlabopaTopnasi padora «/3y4ueHue TkaHel KUBOTHBIX».

JladopaTropnasi padora «/3yueHne opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPTaHNU3MOB

®opMBl pa3MHOKEHHUSI OPraHU3MOB: Oecrioynioe (BKIII0Yass BETeTaTHBHOE) M TOJIoBOe. Buapl
0ecroIoro pa3MHOKEHUS: TIOYKOBaHUE, CIOPYIISIHS, (pparMeHTalus, KIOHHPOBAaHHUE.

ITonoBoe pazmuoxxenue. [lonoBeie kieTku, wim rametsl. Meito3. Ctaguu meio3a. [loBenenue
xpoMmocoM B Meio3e. Kpoccunrosep. bronorudeckuii cMbIcil Meio3a M IOJ0BOro mporecca. Melio3
M €r0 MECTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[TpenzaponbiimeBoe pa3Butue. ['ameroreHes3 y skuBoTHbIX. [1onoBeie skene3sl. OOpa3oBaHue u
pa3BUTHE TOJIOBBIX KJIeTOK. Criepmarorenes u ooreHe3. CTpOEHUE MOJIOBBIX KIIETOK.

Om1o10TBOPEHHE W SMOPUOHAIBHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayalbHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONOTHS — HayKa O Pa3BUTHH
opranu3MoB. Mopgoeenez — oona uz enasuvlx npobdrem smopuonocuu. Konyenyus mopgpoeenos u
mooenu mopghozenesa. Ctamguu SMOpHUOTEHE3a XKUBOTHBIX (Ha mpumepe Jarymku). JpoOnenue.
Tunsl apoGnenus. Jemepmunuposannoe u HedepMuHuposanHoe opobaenue. bracmyna, munwi
onacmyn. OcoOeHHOCTH NAPOOICHHS] MIICKOMHUTAIONMIMX. 3apOJBIINIEBbIC JTHCTKH (TacTPYIISIIHS).
3akjialka OpraHOB W TKaHEW U3 3apOABIIIEBBIX JINCTKOB. B3auMHOe BiIMsSHHE YacTel
pa3BUBAOIIETOCS 3apopiia (3IMOpHOHATBHAS UHAYKIMS). 3aKiIagKka TIaHa CTPOSHUS KUBOTHOTO



KaK pe3yiabTaT MepapXMUYeCKHX B3aMMOACHUCTBUI TreHOB. BiusHue Ha >MOpHOHAIBHOE Pa3BUTHE
pasInYHbIX (PAKTOPOB OKPYKAIOLIEH CPebl.

Poct u pazurue xxuBoTHbIX. [locTamMOpronansHeIil nepuon. [IpsiMoe u HenpsiMoe pa3BHUTHE.
Pa3zButue ¢ meramop¢o3oM y O€CliO3BOHOYHBIX M II03BOHOYHBIX >KMBOTHBIX. buonoruueckoe
3HAQ4YECHUE IIPSAMOIO M HENPSIMOIO pa3BUTHUA, MX pacCIpOCTpaHEHHE B Ipupoxe. Tumbl pocra
AKHUBOTHBIX. DAKTOPBI PEryJSIIMU POCTa JKUBOTHBIX M 4yenoBeka. CTaguu mocTIMOPHOHAIBLHOIO
pa3BUTUS y >KMBOTHBIX M 4esioBeka. llepuonbl oHTOreHesa uenoBeka. CTapeHHE U CMEpPTh Kak
OHO0JIOrnYecKHue IPOLECCHI.

Pasmuoxenue u pasButue pactenuil. ['amerodur u copodur. Melio3 B )KU3HEHHOM LHKIIE
pactenuii. O6pa3oBaHue crop B mporecce Meio3a. ['amerorenes y pacteHuid. OmIoI0TBOPEHHUE U
pa3BUTHE DPACTUTEIBHBIX OpPraHU3MOB. JIBOMHOE OIUIOAOTBOPEHUE Yy LBETKOBBIX PACTCHUM.
OO0pa3oBaHue U pa3BUTHE CEMEHU.

MexaHn3MBbl peryisiiuyi OHTOTE€HEe3a Y PACTEHHUM U JKUBOTHBIX.

JdeMoHcTpannn

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

Tabmuubl um cxemsl: «BereratuBHoe pa3MHOXeHHE», «TUIbI OecHoIoro pa3MHOKEHHS,
«Pa3MHOXeEHHE XJIaMUIOMOHAIbI», «Pa3MHOKEeHUE 3BIVIEHBIY, «Pa3zMHOXKEHUE THAPBY, «Meio3y,
«Xpomocomsl», «I'amerorenes», «CTpoeHHE SIMLEKIETKH U criepmaTto3ona», «OCHOBHBIE CTaquu
OoHTOreHe3a», «IIpsAmoe u HenpsMoe pa3BuUTHE, «Pa3BUTHE MalCKOro )Kykay», «Pa3sBurue capanum»,
«Pa3BuTue JArymiku», «/IBoMHOE OIUIOAOTBOPEHHE y LIBETKOBBIX pacTeHui», «CTpOeHHE CeMsH
OJIHOJIOJIBHBIX U JIBYZOJIBHBIX PacTeHUN», «OKM3HEHHBIN LUK MOPCKOW KaIlyCTbD», «KHU3HEHHBIN
LUKJ MXa», «KU3HEHHBIN HUKJI AIOPOTHUKAY, «KM3HEHHBIN IUKII COCHBD».

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOINpenaparbl SHLEKIETOK U CIIEpMaTO30U0B,
Mozienb «L{UKIT pa3sBUTHSA JIATYIIKW.

Jladboparopnasi pabGora «l3ydeHue CTpPOEGHHMsSI TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

IIpakTuyeckass padora «BbIsiBIeHHE TPU3HAKOB CXOJCTBA 3apOJbIIIEH IMO3BOHOYHBIX
KUBOTHBIX).

JladopaTopnasi padora «CtpoeHne opraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. I'eHeTnKa — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

HcTopust cTaHOBIEHUS U pa3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®@pusa,
T. Moprana. Poib oredecTBeHHBIX y4€HBIX B pa3BuThu reHetuku. Padorsr H. K. Konsrosa, H. 1.
BasuiioBa, A. H. benozepckoro, I'. JI. Kapneuenko, }0. A. ®wmunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHMYECKHE IOHATHUS M CHUMBOJIBI. | OMOJIOTMYHBIE XPOMOCOMBI, AJUIEIIbHBIC
TEHbl, AJbTEPHATUBHBIC IIPU3HAKH, JOMUHAHTHBIH M PpELECCUBHBIM NpPHU3HAK, TOMO3MUIOTAa,
reTepo3UroTa, YMCTas JHUHUS, TUOpUAbI, TeHOTHN, (peHoTun. OCHOBHbIE METOAbl TE€HETUKH:
rUOPHIONOTHYECKUH, IUTOIOTMYECKHH, MOJIEKYISIPHO-TeHETUYECKUH.

JleMoOHCTpaL U

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

TaGnuubl 1 cxembl: «MeToAbl TeHETUKI», «CXEeMbI CKPEILIUBAHU.

JladopaTopnasi padora «/Ipo3oduia kak 00bEKT TCHETUUECKUX UCCIEIOBAHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpentuBanue. [lepBorit 3akoH MeHenss — 3aKOH eIMnHO00pa3usi THOPHIOB
nepBoro mnokxosieHus. IlpaBuno nomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKOH pacLICIUICHUs
pU3HaKoB. [{uTosornueckue 0CHOBBI MOHOTHOPUIHOIO CKpeIUBaHus. [ UnoTe3a YucToThI ramMer.

AHanuzupyroliee ckpeniuBanue. [IpoMexyTouHblil XxapakTep HacieoBaHMs. PaciienieHue
IIPU3HAKOB IIPU HEMIOJHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tperuii 3akoH MeHens: — 3aKOH HE3aBUCHMOTO HACJICTOBAHHS
npU3HaKoB. [{uTosornueckue OCHOBBI JUTMOPUAHOTO CKPEIIMBAHMSL.



CuernneHHoe HacienoBaHue mnpusHakoB. Paborel T. Moprana. CreruieHHOe HaclieZloBaHUE
T€HOB, HAPYIIECHUE CLETUJICHUS MEXAY F'€HaMu. XpPOMOCOMHAas TE€OpHUs HACJIEICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHU3M ONPENENIECHUs I0Ja. AyTOCOMBI U IIOJIOBBIE
XpoMOCOMBI. ['oMoramMeTHbIi M TrereporaMeTHbId 10J. ['eHeTHdeckas CTPyKTypa IOJIOBBIX
xpomocom. HacnegoBanue Npu3HAKOB, CLIETUIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrtema. llneldoTponus — MHOXXECTBEHHOE JACHCTBUE TEHA.
MHOKeCTBEHHBI ~ ajulenn3M. B3anmoaeicTBHE HeaulelbHbIX Te€HOB. KOMIUIEMEHTapHOCTb.
Onucras. [Tonumepus.

['eHeTMYECKUN KOHTPOJIIb Pa3BUTHS PACTEHUM, JKUBOTHBIX M YEJIOBEKa, a TaKkKe
(U3HOJIOTHYECKUX TPOIIECCOB, TTOBEACHUS M KOTHUTHUBHBIX (PYHKIIUU. | 'eHeTHYeCKre MEeXaHHU3MbI
CUMOMOTCHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SUH — IMAPA3UT» U «XO3IUH — MHKPOOHOM).
['eHeTHYecKue acmeKThl KOHTPOJISI M M3MEHEHHs HACJICICTBEHHOW HWH(POPMAIMK B TOKOJICHHIX
KJIETOK U OPTaHU3MOB.

JdeMoHcTpannn

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmumpl u cxembl: «llepBblii U BTOpOH 3akoHBI Menpaens», «Tpetuit 3akoH MeHaems,
«Ananusupymolee ckperuBanue», «Hemomnoe mpomMuHupoBanue», «CIENIEHHOE HacleI0BaHUE
MPU3HAKOB Yy Jpo3odunsly, «'enetnka nonay, «Kapuorun venoBekay, «Kapuotun apozoduis,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJTIENN3M», «B3anMoneiicTBre reHOBY.

O6opynoBaHue: MOJAETb ISl JEMOHCTpAIMM 3aKOHOB €IWHOOOpa3usi THOPUIOB MEPBOrO
MOKOJICHHSI W PACIICIUICHUS TPU3HAKOB, MOJEIb I JEMOHCTpalMyd 3aKOHA HE3aBUCHUMOIO
HaCJICIOBAaHUSl MPU3HAKOB, MOJEIb JUIs JIEMOHCTpPAIlMU CIEIJICHHOTO HACIEIOBAHUS MPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpo3zodumnay.

IIpakTuyeckas padora «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y
IpO30(UITBI».

IIpakTuyeckas padora «/3yyeHue pe3ynbTaTOB IUTHOPUAHOTO CKPEIIUBAHUS Y
IpO30(UIBI».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

B3aumoneiictBue reHotuna u cpenbl npu  popmupoBaHuM (peHoTuna. M3MeHUMBOCTH
npu3HakoB.  KauecTBeHHbIE M KOJIMYECTBEHHbIE  MpPHU3HAKU. BuUIbl  M3MEHUYMBOCTHU:
HEHACJICJICTBECHHAS M HACJICICTBCHHAS.

MonudukanronHas M3MEHUHMBOCTh. Ponb cpensl B GOpMUPOBAaHUM MOIUGUKAIIMOHHON
n3MeHunBoctd. Hopma peakuuu npusHaka. BapuanumoHHblil psin v BapuanuoHHas kpuBas (B.
Horanucen). ColicTBa MOIU(UKAIIMOHHON N3MEHYHUBOCTH.

I'eHoTnmnueckass w3MEeHUYMBOCTH. (CBOMCTBA TI'€HOTHUIIMYECKOM HM3MECHYMBOCTH. Buisl
TeHOTUITUNYECKOW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASL.

KoMmOuHaTuBHAsT M3MEHYMBOCTh. MeW03 W TMOJOBOW TPOIECC — OCHOBAa KOMOWHATUBHOW
M3MEHYUBOCTU. POllb KOMOMHATHBHON M3MEHUMBOCTH B CO3JaHHH T€HETHUYECKOTO Pa3HOOOpas3us B
npeaenax OJIHOro BU/A.

MyranuvoHHass HW3MEHUYMBOCTb. BHIBI MyTalMii: TE€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W HWHIYUUPOBAHHBIE MyTalUH. SIepHbIE M UUTOIJIA3MAaTUYECKUE MYTAIlUU.
ComMaruueckre W MOJOBble MyTanuu. [IpuynHBI BO3HUKHOBEHHUs MyTanuil. MyrtareHbl W HX
BJIUSIHUE HA OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO MpoIecca. 3aKOH TOMOJOTMYECKHX
psagoB B HaciencTBeHHou wu3MmeHunBocTH (H.M. BaBunoB). BHesnepHas HW3MEHYMBOCTH U
HACJICICTBEHHOCTb.

OnuceHemuxa u 3NUCEHOMUKA, POJb INUSEHEMUYeCKUX (Gakmopos 6 HaAcied08aHuu u
UBMEHYUUBOCIU (DeHOMUNUUECKUX NPUSHAKOB VY OPSAHUZMOS.

JleMoOHCTpanuu

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBuios.



Tabmumer u cxembl: «Buapsl W3MEHUYHBOCTHY, «MoauduKaMOHHAS W3MEHYHBOCTHY,
«KoMmOuHaTBHAs MU3MEHUUBOCTBY, «Meiio3», «OmnonoTBopeHue», «l enernueckue 3abojeBaHUsS
yesnoBekay, « Buabl myranuin.

O6opynoBaHue: XKHUBble M TepOapHble HK3EMIUIAPbl KOMHATHBIX PAaCTEHUH, PHUCYHKHU
(ororpadun) KUBOTHBIX C PA3TMYHBIMUA BUJAMU H3MEHYUBOCTH.

Jladoparopnasi  padora  «lcciemoBaHue ~— 3aKOHOMEPHOCTEH  MOAM(MUKAIMOHHOU
M3MEHUYUBOCTH. [oCcTpOoeHME BApUALIMOHHOTO PsAJla U BAPUALMOHHOW KPUBOM.

IIpakTuyeckas padora «MyTaiuu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJIOBEKa

Kapuotun udenoeka. MexayHapoiHas IporpamMma MCCIEIOBAaHHUS T'€HOMAa 4YeJlOBEKa.
Mertoapl M3y4YeHUs] TEHETHUKHM 4YEJIOBEKA: T'C€HEAIOrM4YeCKUi, OJIM3HEIOBBIM, UTOICHETUYECKUU,
NONYJSALUOHHO-CTATUCTUYECKUH,  MOJEKYJIApHO-TeHETHUYeCKU. COBPEMEHHOE  OIpEeIICHHE
TE€HOTHUIIA: MOJHOIT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKUE, B TOM uuciie ¢ noMmoupio T1LP-
ananuza. HacrnenctBeHHble 3a0oeBaHus 4YelloBeKa. [ eHHbIE M XpOMOCOMHBIE OOJIE3HU YeIOBEKa.
bone3nn ¢ HaciIeACTBEHHOW MPEApPaCHONIOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKOM TEHETHKU B
NPEeIOTBPALICHUH W JIEYCHUH TEeHEeTHYEeCKMX 3a00JieBaHMil dYeloBeKka. MeTuKO-TeHEeTHYECKOe
KOHCYJIbTHpOBaHHE. CTBOJIOBBIE KIIETKH. [IOHATHE «r€HETHYECKOro rpy3ay». DTHYECKHUE aACIIEKThI
UCCJIEIOBAaHUM B 00JIaCTH pEeAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['eHerndeckue (HaKTOPHl TOBBIMICHHOW YYBCTBHUTCIBHOCTH YeEJOBEKa K (U3WUYECKOMY U
XUMUYECKOMY 3arpsi3HEHHUIO OKPY’Karollen cpeabl. ['eHeTnueckast mpeipacioiokKeHHOCTh YeJI0BEKa
K MaTOJIOTHSM.

JdeMoHcTpannn

Tabmuner 1 cxembl: «Kapuotwm yenoBeka», «MeTOIAbl W3YYCHHS TECHETHKH YEJIOBEKA,
«["eneTnueckue 3a00€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHre U aHATU3 POJIOCIIOBHON.

Tema 15. Ceniekuusi OpraHu3MoB

JomecTukanusi W CEJICKIUs. 3apoKJIeHUE CeJIeKIMU M JoMmecTukanuu. Yuenwe H. U.
BapunoBa o LleHTpax mpoucxoxaeHus U MHOT000pa3us KyJIbTYpHBIX pacTeHuil. Poib cenekiuu B
CO3JIJaHUU COPTOB PACTEHHUI W MOPOJ KMBOTHBIX. CopT, Mopoja, mraMM. 3aKOH TOMOJIOTHYECKUX
pAloB B HacieAcTBeHHOM u3MeHuuBocth H. M. BaBuiioBa, ero 3HaueHue il CEIEKUMOHHOMU
paboTHL.

Mertonbl ceneKIMOHHONW paboThl. McKyCCTBEHHBIH OTOOp: MAacCOBBIM M MHIUBUAYAJIbHBIM.
Ortanbl KOMOWHAIIMOHHOM cenekiuu. McnbiTanue npousBoautenedt mo mortomMctBy. OtOop mo
TEHOTHUITY C TMOMOIIBI0 OLEHKH (PEHOTUIA MOTOMCTBA U OTOOP MO T€HOTHUITY C MOMOIIBIO aHATN3a
JHK.

HckycCTBeHHBI MyTareHe3 Kak METOJA CEJNEKIIMOHHOW paboThl. PamuanuoHHBI U
XUMUYECKMM MyTareHe3 KaK WMCTOYHHK MYyTaluil y KYyJIbTYpHBIX (OpPM  OpraHu3MOB.
Hcnons30BaHrne TEHOMHOTO PEIaKTUPOBAHUS U METO0B pekoMOuHaHTHBIX JIHK mist momyueHus
HCXOJHOTO MaTepHaia il CeJIEKIHH.

[Tonyuenne  monuIUIONAOB. BHyTpuBHMmoBas  ruOpuausanus.  BIu3KopoICTBEHHOE
CKpelMBaHue, Wiu nHOpuAUHT. HepoacTBeHHOE ckpeluBaHue, Wik ayTOpuauHr. ['ereposuc u ero
npuunHbl. Mcnons3oBanue rereposuca B cenekuuu. OtmanéHHas rubpuamzanus. [Ipeomonenue
Oecrutousi MEXBHUIIOBBIX THOPHIOB. JIOCTMIKEHUS CENEKIIMH PACTEHWHW W KUBOTHBIX. «3enénas
DPesoNIoYUAY.

CoxpaHeHME W H3YYCHUE TEHETUYECKHUX PECYPCOB KYIbTYPHBIX PACTEHUW M HMX JIHKHAX
poaudeil /Ui CO3AaHMsI HOBBIX COPTOB M THOPHIIOB CEIbCKOXO3SIMCTBEHHBIX KYNBTYp. H3yueHue,
COXpaHeHue U YNpaeieHue 2eHeMmudecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 6 YENAX YIVUULEHUS CYUWeCMBVIOWUX U CO30AHUS HOBLIX NOPOO, TUHULL U KPOCCO8, 8 MOM
yycne ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCLe008aHUL, NepedosbiX uoeli U
nepCcneKmuBHbIX MexHOI02Ul.



JleMoHCcTpan MU

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

Tabmuipl u cxembl: «LIeHTpbI TPOUCXOXKACHUS U MHOrooOpasus KyJIbTYPHBIX PAacTEHUII»,
«3aKOH TOMOJIOTMUECKHUX PSJOB B HACJIEICTBEHHOM HW3MEHUMBOCTH», «METOABl CeleKIUun»,
«Otnanénnas rubpuanzanusy, «MyTtareHes3y.

JlabopaTopnass paGora «/3yueHue cOpTOB KyJIbTYPHBIX PACTEHMH M IMOPOJ JOMAILIHUX
JKUBOTHBIX).

Jlaboparopnasi padora «/3yueHre METOZI0B CEJIEKIIUU PACTCHUI.

IpakTnyeckas padora «[IpuBuBKa pacTeHHII».

Ikekypeusi «OCHOBHBIE METOJIbI UM JIOCTHUIXKEHHUS CEJICKIMU PACTEHHM U >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, IUJIEMEHHYI0 (GepMy, COPTOMCHBITATENbHBIM y4acTOK, B TEIJIMYHOE
XO03SICTBO, B JIA0OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO IIEHTPA).

Tema 16. BHOTeXHOJIOTHA M CHHTETHYECKAs1 OHOJIOTHS

OOBeKTbl, HCHOJB3YEMblE B OMOTEXHOJOIMM, — KIETOUHbIE M TKAaHEBBIE KYJIBTYpHI,
MUKpPOOPTaHU3MbI, HMX XapaKTepUCTHUKA. TpaJulMOHHAs OHOTEXHOJOTHsS: XJeOOoIeyeHue,
[IOJIyY€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJenHe. MukpobOuosnornueckuii cunTe3. OOBEKTHI
MUKpoOHoornyeckux TexnHonoruil. [IponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

CozlaHue  TEXHOJIOTMM M MHCTPYMEHTOB  LIEJCHANPABICHHOIO  M3MEHEHUS U
KOHCTPYUPOBAHUS T€HOMOB C LIEJIBIO MTOJIYYEHHUSI OPraHU3MOB M X KOMIIOHEHTOB, COJAEPKAILLUX HE
BCTpEYaIOLIUeCs B IPUPOJE OMOCUHTETUYECKHUE ITYTH.

Kinerounas unxeHepus. MeTtoapl KyabTypbl KIE€TOK W TKAHEM pacTEHUU U IKUBOTHBIX.
Kpunobanku. Comarudeckass TuOpuaM3anus W COMaTHYecKuid sMmOpuoreHe3. Mcmonb3oBaHue
rarjiouJIoOB B CENIEKUUU pacTeHuil. [lonyuenue MmonoxknoHanvHulx aumumen. Mcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKTOHATLHBIX aHmumen 6 Meoduyune. VICKycCTBEHHOE OIJIOJJOTBOPEHHE.
PexkoHCTpyKLUs SIMIEKIETOK M KJIOHUPOBAHME >KMBOTHBIX. METOJ TpaHCIUIAHTALMK SIEpP KIIETOK.
Texnonoeuu  0300poGreHUs,  KYIbMUBUPOBAHUSL U MUKDOKIOHANbHO20 — PA3MHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KVIbIYD.

XpOMOCOMHAasi M TE€HHas WHXKEHepus. VICKyCCTBEHHBINI CHHTE3 I'€Ha M KOHCTPYHpPOBAHUE
pexomOuHanTHbIX JIHK. Coszoanue mpanceennvix opeanusmos. JlOCTUXKEHMS W TEPCIEKTUBBI
XPOMOCOMHOM U T€HHON MH)KEHEPHUU. DKOJIOTUYECKHE U ITUYECKHUE MTPOOIIEMbl T€HHOW HHKEHEPUH.

Menuuunckue OuorexHonoruu. Iloctrenomuas mudposas Meaununa. [1I[P-guarnoctuxa.
MeTabo010MHBIN aHaJIN3, TEHOLEHTPUYECKUI aHAINU3 MPOTEOMa YeJOBEeKa ISl OLIEHKU COCTOSHUS
ero 310poBbs. Mcnonab3oBaHHE CTBOJIOBBIX KieToK. TapretHas tepanus paka. 3D-Onmommxenepus
JUIsL pa3paboTKH (yHIaMEHTAJIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3JaHMsI KOMIUIEKCHBIX
TKaHEll coueTaHMeM TEXHOJOTHi TpEXMEpPHOro OMOMPUHTHHTA W cKadOIAMHTA Ul PELIeHUS
3a/1a4 MEPCOHATU3UPOBAHHON METUIIUHBI.

Co3aHue BEKTOPHBIX BaKUMH C IENbI0 oOecreyeHus KOMOWHUPOBAHHOM 3alUThl OT
Bo30Oynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISpHBIX MeXaHU3MOB (yHKunoHupoBanus PHK-
CoJIep KallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaL U

TaGnuubl 1 cxembl: «Mcronb30BaHe MUKPOOPTaHU3MOB B IPOMBIIIJICHHOM HPOU3BOJICTBEY,
«Knerounas nHxeHepus», «I eHHast HUHKEHEPUI».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKcekypeusi «buorexHosorus — BaKHEWIIas MPOU3BOJUTENBbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».



11 KUIIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHNA B OMOJI0THH

OpomtonmonHas teopus Y. JlapBuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3MA. JKU3Hb 1
Hay4Has JaearesbHocTh Y. [lapBuHa.

JIBrokyniue cuiibl 3Boston BuoB 1o Y. /lapBuHY (BbICOKasi MHTEHCUBHOCTb PAa3MHOKEHMUSI
OpraHM3MOB, HACJIEJICTBEHHAas M3MEHYMBOCTh, OOpHOAa 3a CyYIIECTBOBAHME, €CTECTBEHHBIH U
HCKYCCTBEHHBIH 0TOOD).

Odopmnenune cunTeTHdeckoi Teopuu 3Bomonuu (CTD). HeliTpasbHas Teopusi BONIOIHUU.
CoBpeMeHHass 3BOJIONHMOHHAS OWOJIOTHS. 3HAYCHHE SBOJIIOLIMOHHONW TEOpUU B (OPMHPOBAHUHU
€CTECTBEHHO-HAyYHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, [Ix. Xonaeitn, J. K. benses.

Tabmunel u cxemsbl: «Cucrema xuBoil mpupoasl (mo K. Jlunuerw)y», «JlecTHuIa >XKUBBIX
cymectB (1o Jlamapky)», «Mexanusm GpopMUpOBaHUS IPUCIIOCOOJIEHUN y PACTEHUN U SKMBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyta nyremectBus Y. dapsuna», «Haxoaxu Y. [lapsunay,
«Dopmbl 00pEOBI 32 cymecTBoBaHHE», «Iloponbl romydei», «MHorooOpasue KyabTypHBIX (Gopm
KarmycTbl», «llopombl AOMamHMX JKUBOTHBIX», «CxeMa o00pa3oBaHUsi HOBBIX BUIOB (mo Y.
HapBuny)», «Cxema COOTHOIICHMSI JBIDKYIIMX CHUJ 3BOJIONUNY», «OCHOBHBIC TMOJOXKEHUS
CUHTETUYECKON TEOPUU 3BOITIOLIUN.

Tema 2. Mukpo3Bosonus U eé pe3yabTaThl

[lonynauuss Kak »3JIEeMEHTapHas eauHUNa 3BOMOIUU. COBpEMEHHBIE METONbl OLIEHKU
FEHETUYECKOTO pa3HOoOoOpas3usl U CTPYKTYphl momyiasuuid. M3meHeHue reHogoH1a NONyIsauun Kak
DJIEMEHTAapHOE 3BOJIOLMOHHOE SBJICHHME. 3aKOH TeHeThdyeckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble  (DaKTOpbl (IBMXKYIIME CHJIBI) SBOJIIOLMU. MyTallMOHHBIA  Mpolecc.
Komb6unaruBHast u3sMeHUnBOCTh. [[pelid reHoB — citydaiiHble HEHalpaBICHHbIE U3MEHEHHUS YacTOT
aeneil B nonmymsauusax. O¢¢ext ocHoBarens. Iggexm Oymuinounozo copaviuwika. CHudiceHue
2EHemuU4ecKo20 pasHooopasus: npudunsl u cieocmeus. Ilposenenue sghghexma opeiigha eenos 6
oonvuwux u  maneix nonyaayusx. Mwurpauuu. M3omauus  nmomynsuuit:  reorpaduyeckas
(mpocTpaHCcTBeHHAas ), Orosoruueckas (penpoIyKTUBHAas).

EcrecTBeHHbI 0TOOp — HampaBisommi GakTop 3Bomonnn. GopMbl €CTeCTBEHHOTo 0TOO0pa:
JBUKYUIUHM, — CTaOMIM3UpYIOIIMH,  paspblBatomiuii  (qu3pynTuBHbIi).  IlomoBoit  oTOoOp.
BO03HUKHOBEHHE U 3BOJIOLMS COLMATIBHOTO MTOBEICHUS KUBOTHBIX.

[TprcriocoOIeHHOCT, OpPraHU3MOB Kak pe3yJbTaT MHUKPOIBOMIONMH. BoO3HHKHOBEHME
npucnocoOIeHnit y opraHu3MoB. ApoMopdo3bl U uanoanantauuu. [Ipumeps! npucrnocodaeHuii y
OpraHu3MoB:  Mopdoyioruyeckue,  (QU3NOIOTHYeCKHe, OHOXHMMHUYECKHE,  IOBEICHUYECKHUE.
OTHOCHUTENTBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u cTpykTypa. BumooOpazoBaHue Kak pe3yiabTaT MHUKPOIBOJIOIHH.
M3onsauuss — kimodeBoil ¢akrtop BugooOpasoBanus. Ilytm u  crmocoObl BHI00Opa3oBaHUSA:
ajuionatpuieckoe  (reorpaduueckoe), CHMIIATPUYECKOE  (IPKOJOTHYECKOE), «MTHOBEHHOE)
(monurutoniM3anus, rudpuau3ays). JuTeabHOCTh HBOIIOIIMOHHBIX TPOIIECCOB.

Mexanu3mbl (GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  »BOdrOnMOHHON  OMojorMM B pa3pabOTKe HAy4YHBIX METOAOB  COXpaHEHHUs
O6unopa3zHooOpazus. MHKPOIBOMIOLMS M KOAIBOJIOLHMSA MAapa3uTOB MU HX X035ieB. MexaHu3Mbl
(GhOopMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JeMoHCTpauMu

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmunpl U cxembl: «MyTalMOHHAs U3MEHUMBOCTHY, «llomynsiMOHHAs CTPYKTypa BUIA»,
«Cxema mposiBieHHss 3akoHa — Xapau—BaitHOepra»,  «/I[BmKymme  CHIBI  3BOJIOLHNY,
«IKOJOTHYECKasT M3OJSIIUsSl  TOMYJsnuid  ceBaHCKor  (opemm», «['eorpaduueckas W30IAIUA



JMCTBEHHUIIBI CUOMPCKON M JHMCTBEHHHIBI JNaypckoi», «IlomyisinoHHbIE BOJHBI YHUCICHHOCTH
XMIIHUKOB M XKepTB», «(CxeMa JelcTBUSA €CTECTBEHHOro oroopa», «Popmbl OopbrObI 32
CYILLICCTBOBAHUEY, «MHnycTpuaibHbIA MEJIaHU3MY, «Kussie HCKOIIaeMBbIE»,
«IIoKpOBUTENBCTBEHHAsT OKpacka JKUBOTHBIX», «lIpenympexnaromas oOKpacka KHBOTHBIX»,
«Duznonornueckue amantanuny, «lIpucrnocoONIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTBY,
«Kpurepun  Buma», «Bunppl-gBoitHukm», «CTpykTypa Buaa B npupone», «CrocoOs
BupooOpa3oBanusi»,  «leorpapuueckoe  BUHOOOpazoBaHWe  TPEX  BHUJOB  JIAHBIIICH,
«DKOJIOTHUECKOE BH1000pa3oBaHue BUAOB cuHHULY, «[lomumionnael pactenuit», «KamyctHo-
peneUYHbIA THOPHIY.

OO6opynoBaHue: repOapuu pacTeHUH, KOJJIEKIIMM HACEKOMBIX, dydena INTUI[ U 3Beped ¢
NpUMEpaMU Pa3IMYHBIX IPHCIIOCOONCHMI, Yydena NTHII W 3BEpel pPa3HbIX BUAOB, repOapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BABIIMXCS PA3IMUHBIMU CIIOCOOAMH.

Jladoparopnasi padora «BrisBieHHE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

JlaGopaTtopnas padora «lIpucnocoGiieHuss OpPraHu3MOB M HMX  OTHOCHUTEJIbHAs
1EJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHeHUE BUJIOB 110 MOP(}HOJIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

Metoapl u3ydeHuss MakpodBomronuu. [lameoHTonornueckne MeTonbl U3y4EHUs! HBOJIIOLMM.
[Tepexonnbie HOpMBI U PUITOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaguuecknue Metoipl n3ydeHus 3Boironuu. CpaBHeHHe Guiopbl U (hayHbl MATEPUKOB
1 ocTpoBOB. buoreorpaduueckue oomactu 3eMian. BUapl-o5HIEMUKU U PETTUKTHI.

OMOpHOJIOTHYECKUE M CPaBHUTEIbHO-MOP(OIOrHYecKre METOAbl HM3YyYCHMs SBOJIIOLUU.
['eHeTnyecKkue MEXaHU3Mbl DSBOJIIOLMM OHTOTEHE3a M IOSBJICHHUS 3BOJIIOLMOHHBIX HOBILECTB.
['oMosiornyHble U aHAJIOTMYHBIE OpPraHbl. PynuMeHTapHbIE OpraHbl M aTaBU3Mbl. MOJEKYJISIPHO-
reHeTUYecKre, OMOXUMHUYECKUE U MaTeMaTHUYEeCKHE METOJIbl N3Y4YeHHsI SBOIOIUH. ['oMoornuHble
reHbl. COBpeMEeHHbIE METO/Ibl TOCTPOCHUSI (PUITOT€HETHUECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTaIlMU U SBOJIIOLMSI TEHOMOB.

OO011re 3aKOHOMEPHOCTH (TIpaBuiia) BOSOLUH. [Ipunyun cmenvt ¢ynxyuii. HeoOpatumoctsb
HBOJIIOLIMU. AanTUBHAA paauanusa. HepaBHOMEpPHOCTh TEMIIOB HBOJIIOLINH.

JleMoHCTpanuu

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

Tabmuubl u cxembl: «®DugoreHeTHUECKUN psA JIOMAAN», «APXEONTEPUKC», «3Bepo3yOble
amepb», «Crerouedans», «Pununo@urs», «CeMeHHble ManopoTHUKMWY», «buoreorpadguueckue
30HBI 3emnu», «/lpeiid koHTHHEHTOB», «PenukTb», «HadambHble CcTaguu 3>MOPHOHAIBLHOIO
pa3BUTHS TO3BOHOYHBIX KUBOTHBIX», «I'OMOJOTHYHbBIE U aHAJIIOTUYHBIE OPTraHbl», «PyaUMEHTHI»,
«ATaBU3MBIY, «XPOMOCOMHbIE HaOOpBHl YEJIOBEKAa W ILIMMIIaH3e», «lJaBHbIE HaNpaBICHUs
3BOJIIOLINNY, «O0I1IMe 3aKOHOMEPHOCTH IBOJTIOLIUN.

Ob6opynoBaHue: KOJJIEKIUH, TepOapuH, MYJSDKA HCKOMAEMBIX OCTaTKOB OpPIraHU3MOB,
MYJISKM TOMOJIOTHMYHBIX, AHAJOTUYHBIX, PYJUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUJIEKIIUU
HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue 1 pa3BUTHE )KU3HU Ha 3emJie

Hayunble rumore3bl MPOUCXOXKIACHUS JKU3HM Ha 3emiie. AOHOreHe3 W TMaHCIEepMusl.
JloHayuHble TpEJCTAaBICHUS O 3apOKICHUHM >KU3HHM (KpeaunoHu3M). ['umore3a MOCTOSIHHOTO
camo3apoKJIeHus KNU3HU U €€ onpoepxkeHue oneltaMu @. Penn, JI. Cnamnanuann, JI. Ilactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHoBHBIE 3Tanbl HeOpraHmdeckoi spomtouuu. IlnanerapHast (reosiornueckas) 3BOJIIOLMSL.
Xumuueckasi 3BosIoLUsA. AGUOTEHHBIM CUHTE3 OPraHNYECKUX BELIECTB M3 HEOpraHWdeckux. OIbIT
C. Mumiepa u I'. FOpu. OGpa3zoBanue nonumepoB u3 MoHoMepoB. KoarepBarHas runoresza A. .
Omnapuna, runore3a nepBuyHoro Oympona Jx. XonmeiHa, reHeTudeckas rumnotesa ['. Mémnepa.
Pu6ozumer (T. Yek) m rumnoreza «vmpa PHK» VY. I'mnGepra. ®opmupoBanue meMOpaH Hu
BO3HUKHOBEHHUE IIPOTOKJIETKH.



HUctopus 3emsin U Meroabl €€ u3ydyeHusa. LVckomaemple OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeroabl. OtTHocutenbHass W aOCOJIOTHAs  I€OXPOHOJIOTHUS.
['eoxpoHoaOrMUecKas mKasa: 30Hbl, 3pbl, IEPUObI, FTOXH.

HavanbHble sTanbl opraHudeckoil sBomtouud. [losiBieHne M 3BOIOLMS TMEPBBIX KIETOK.
Opomonuss  Metabonu3Ma. Bo3HuKHOBeHHE TiepBBIX JKocucTeM. COBpEeMEHHbIE MHKpPOOHBIE
OMOIIEHKU KaK aHAJIOT NMepBbIX Ha 3emiie coobmiectB. CTpomaronutsl. [IpokapruoTsl U 3yKapHOTHL.

[TpoucxoxaeHue 3ykapuor (cuMOMOTeHe3). DBOIIOIHOHHOE TPOUCXOXKICHUE BHPYCOB.
[IpoucxoxaeHue  MHOTOKJIETOYHBIX  OpPraHM3MOB.  BO3HHMKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Talbl IBOJIOLUU BhICHINX pacTeHUil. OcHOBHBIE apoMop(o3bl pacTeHHi. Bpixon
pacteHuit Ha cymy. llosiBneHue CHOpOBBIX pacTeHUM M 3aBoeBaHME UMHU cymu. CeMeHHbIE
pactenus. [IpoucxoxneHne IBETKOBBIX PACTEHUN.

OcCHOBHBIE OTambl HBOJIOLUUU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(03bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSABIEHHE COBPEMEHHBIX THUIOB. [lepBbie XOpIOBBIE
JKUBOTHBIC. JKU3Hb B BOJC. DBOJIIONMS MO3BOHOYHBIX. [IponcxoxacHue ampuOUid W PETTHIIHA.
[Tpoucxoxaenne wmiekonutaromux u nTul. [lpuHnun kirodeBoro apomopdosza. OcBoeHue
0EeCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie 1O 3paM U NEpHOoJaM: apXxeH, MpOTepo30H, Majaeo30il, ME3030M,
KaiiHo301. OO011asi XapakTepuCcTUKa KiMMaTa U reojlorndeckux rnpoueccos. [losBneHue u pacuset
XapaKTepHBIX OPraHU3MOB. YTieoOpa3oBaHHE: €ro YCJIOBUS M BIUSHUE Ha Ta30BbI COCTaB
aTMochepsl.

MaccoBble BbIMUpaHUSI — SKOJOTMYECKHE KpHU3UCHl mpouwuioro. IIpuumHbl M cineacTBus
MacCOBBIX BbIMUpaHUil. COBpPEMEHHBIN SKOJIOTUYECKHH KPH3HUC, €ro ocobeHHoctu. [IpoGmema
coxpaHeHMs OMopa3HooOpasus Ha 3emie.

CoBpemeHHasi cucTeMa OpraHuueckoro Mmupa. [IpuHIMOBI KiIacCU(pUKAUU OpPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpersr: ®@. Pean, JI. Cnamnanuanu, JI. Ilactep, . U. MeunukosB, A. U. Onapun, J[x.
Xonaeitn, I'. Ménnep, C. Musnep, I'. IOpu.

Tabmuner u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. IlacTepa mo u3yueHUro
camo3apoxkJeHusi ku3Hu», «Cxema ombita C. Mumnepa, I'. FOpu», «3Jtambl HeopraHuueckoin
sBOMIOLIMNY, «l'eoXxpoHomornueckas mkana», «HadanmpHble STanbl OPraHUYECKOW SBOJIIOIIUN,
«Cxema 00pa3zoBaHusl HyKapuoT MyTEM cuMOuoreHnesa», «Cucrema x)UBOW Nnpupoas», «CTpoeHue
BUpyca», «Apomopho3bl  pacteHuit», «PuHnoduth», «OMHOKIETOYHBIE  BOJOPOCIH,
«MHOTOKJIETOYHBIE BOOPOCIHNY, «Mxu», «llanmopoTHukny, «I'o1oceMeHHble pacTeHus», «Opraubl
[[BETKOBBIX pacTeHuit», «CxemMa pa3BUTHUS JKUBOTHOTO MHPa», «ApPOMOP(O3bI KUBOTHBIXY,
«IlIpocreiitue», «Kumeuynononoctueiey, «llmockue uyepBu», «Unenucronorue», «PwIObY,
«3emHOBOJHBIEY, «lIpecMbikarommecs», «lItuney, «Mnekonurawomme», «Pa3Butue XKuU3HU B
apXxenckou spey», «Pa3BUTHE KU3HH B MPOTEPO30MCKON 3pey», «Pa3zBuThe )KU3HU B MAIEO30MCKOM
ape», «Pa3BUTHE XKU3HM B ME3030MCKOM 3pe», «Pa3BuThe KXHW3HUM B KaWHO30WMCKOM 3pey,
«CoBpeMeHHasi CUCTeMa OpPraHM4eCcKOro MUpPay.

O6opynoBanue: repoapuu paCTCHHUI Pa3IUYHBIX OTJENIOB, KOJUICKIIMH HACEKOMBIX, BIAYKHBIC
npenaparsl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIMH WTJIOKOXKHUX, CKEJIETHI IMO3BOHOYHBIX
JKUBOTHBIX, Uyyesa NTUI U 3Bepei, KOJUIEKIIUM OKaMEHENOCTEH, MOJE3HbIX UCKONAEMBbIX, MYIISIKU
OpraHMYECKHUX OCTATKOB OPT'aHHU3MOB.

BupryanbHasa JaGoparopHas paGora «MogenupoBanue onbiToB Mumnepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHUHTE3a OPraHUYECKUX COEAMHEHUN B IEPBUYHOM aTMocdeper.

Jlaboparopnasi pabora «/3yueHue U ONHCAaHHE MCKOMAEMBIX OCTAaTKOB JAPEBHUX
OpPTaHU3MOB.

IIpakTnyeckas padora «3ydeHne 0cOOEHHOCTEH CTPOCHUS PACTEHUN PAa3HBIX OTAEIIOBY.

IIpakTuyeckasi padora «l3yueHne ocoGEHHOCTEN CTPOSHUS MO3BOHOYHBIX KUBOTHBIX ).



Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3pnensl u 3anaun aHTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBJIEHME MPEACTABICHUN O IPOUCXOXKACHUM YEJIOBEKa. PenuruosHele BO33pEHMUSL.
CoBpeMEHHbIE HAYUYHbIE TEOPUH.

CxopzcTBO uenoBeKa ¢ KUBOTHBIMU. CUCTEMATHYECKOE T0JIOKEHHE YenoBeka. CBUETENbCTBA
CXOJICTBA 4YeJIOBEKa C JKUBOTHBIMU: CpPaBHUTEIbHO-MOp(doioruueckue, 3MOPHOIOTHYECKHE,
¢du3nonoro-onoxumMmueckue, nopeaeHyeckre. OTINuus YesioBeKa OT )KUBOTHBIX. [IpsMoxoxieHne
U KOMIUIEKC CBSA3aHHBIX C HMM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra M BTOPOM CHUTHAIbHOU
CHUCTEMBI.

JBuxymiue cuibl (hakTopbl) aHTPONOreHe3a: Ouojorunyeckue, counaibibie. COOTHOIICHHE
OMOJIOTHYECKHUX M COLMAIBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E.

OcHoOBHBIE CTaUM aHTpororeHe3a. Pannue denoBexooOpa3Hble 00€3bSHBI (TPOKOHCYIIBI) U
paHHUE MOHTUJbl — OOLIME IMPENKH YeIOBEKOOOpa3HBIX 00€3bsH M JIOAEH. ABCTPaJONUTEKU —
JIBYHOTHE NpeaKu Jroae. YernoBek ymelnbld, MepBble M3rOTOBICHUS OpyAuil Tpynaa. Yenosek
PSIMOXOJISAIINN ¥ TEPBBIA BBIXOJ JIFOJCH 3a mpeaensl Adpuku. UenoBek TeuenbOeprcKkuil —
o0l MpeoK HeaHIepPTaIbCKOTO YEIOBEKa M YeJOBeKa pa3yMHOro. YenoBeK HeaHIepTaIbCKUN
KAaK BHJ JIIOJAEH XOJIOAHOrO KJMMara. YenoBeK pa3yMHBI COBPEMEHHOIO THIA, ACHUCOBCKHU
YeN0BEeK, OCBOEHUE KOHTUHEHTOB 3a npezaenamu Adpuku. [laneoreneTrka 1 nmaaeoreHOMUKa.

OBOJIOLUS COBPEMEHHOI'O 4YeloBeKa. EcTecTBEHHBIM OTOOp B NOMYNSILMSIX YEIOBEKa.
Myranuonsslii mpouecc U nonuMmopdusm. [lomynsunonHble BOMHBI, Apeld TeHOB, MUTpanus U
«a¢ ekt ocHOBATENS» B MOMYISIIHUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacel. [lonstue o pace. bonbiime pacel: eBpomeougHas (eBpasuiickas),
aBCTpaJIO-HErpoMiHas (IKBaTOpUaIbHasi), MOHTOJIONIHAA (a3UaTCKO-aMepuKaHckas). Bpems u nytu
pacceneHusl 4yeloBeKa IO IUlaHeTre. EMUHCTBO yenoBeueckux pac. HaydHas HECOCTOATENBHOCTH
pacusMma. IIpucrnoco0neHHOCTh YeoBeKa K pa3HbIM YCIOBHSM OKpYy)Karolled cpeabl. BrausHue
reorpaduueckoii cpeapl u apeiida reHoB Ha MOPQOTIOTHIO U PUINOJIOTUIO YEIOBEKA.

MexaucuurniauHapHble  MeToAbl B (Qu3nueckod  (OMOJOTHYECKOM)  aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS] aHTPOIIOJIOTUS U TTAJIE0AHTPOINOJIOT U YeTOBEUECKUX MOMyanuil. buocornuansHbie
MCCIJIEIOBaHMSI PUPO/IbI yesioBeka. MccnenoBanue KO3BOIOUUN OHMOJIOTMYECKOr0 U COLIMATIBHOTO B
YEJIOBEKE.

JleMoOHCTpaLun

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupl w  cxembl: «MeToapl — aHTpomojorun», «[OJOBHOW  MO3r  4eIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHBI», «CKENeT 4YeloBeKa W CKeNleT IIMMIaH3e», «PylIuMeHTs u
aTaBU3MBbD», «/[BWKynmime CHJIBI  aHTPOIIOTE€HE3a», «IBOJIOIMOHHOE JPEBO  YEIIOBEKa»,
«ABcTpanionurek», «YemoBek ymenblit», «HemoBek NpAMOXOIAUINi», «JIeHUCOBCKHI YeloBEK»
«Heanpaepraneup», «KpomanboHLBY, «IIpenku yenoBeka», «ITarbl 3BOJIOLMMN YEI0BEKay», «Pacel
YeJI0BEKay.

O6opynoBaHue: MyJSKM OKaMEHENOCTeH, MPEeIMETOB MaTepUabHOW KYyJIbTYphl MPEIKOB
YenoBeKa, penpoaykiuu (pororpadun) KapTuH ¢ MU(POIOTHISCKUMHA U OMOJICHCKUMH CHOKETaMu
MIPOUCXOXKICHUS YeloBeKa, (ororpa@uu HaXOJOK HMCKOMAEMbIX OCTaTKOB YEJIOBEKa, CKEJeT
YelloBeKa, MOJENb 4Yeperna 4YelloBeKa M ueperna IIMMIaH3e, MOJENb KUCTH YeJIOBeKa M KHUCTH
HIMMIIaH3€, MOJIENH TOPCa MPEJKOB YEIOBEKA.

JlaGopaTopHas padora «/3ydueHue ocoOEHHOCTEH CTPOCHUS CKEJIeTa YeIOBEKa, CBA3aHHBIX
C IPSIMOXO0XKACHUEM».

IIpakTHyeckas padora «/3yuyeHne 3K0JOTNYECKUX aJalTallui YETOBEKAY.

Tema 6. JKo10rus — HAyKa 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HAJOPraHU3MEHHBbIX
CHCTEM C OKpY Karouiei cpenoi

3apoxaeHue U pa3BUTHE dKoJoruu B Tpynax A. ['ym6onbara, K. ®@. Pynee, H. A. Cesepiiona,
3. I'exkens, A. Tencnu, B. H. Cykauésa. Paznens! u 3agaun skoioruu. CBsi3b 3KOJOTUU C APYTUMHU
HayKaMH.



Mertoapl skonoruu. IloneBbie HaOmOneHHUs. DKCHEPUMEHTHI B HKOJIOTUU: MPUPOJHBIE U
naboparopubsle. MoaenupoBaHue B SKOJOTHH. MOHHUTOPUHI OKpPYKAlOIIEH Cpenabl: JOKaJbHBIMH,
PETHOHAIBHBIN U TI00ATBHBIH.

3HaueHUE SKOJIOTMYECKHX 3HAHUM [UIsl YelloBeKa. ODKOJIOIMYECKOe MHPOBO33PEHHE Kak
OCHOBa CBs3eM uyenoBedecTBa € Hpuponor. DOpMHUPOBAHME OKOJOTUYECKOW KYIBTYpHl H
9KOJIOTMYECKON TPAaMOTHOCTH HACEJICHHUS.

JleMoOHCTpaLuu

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, H. A. Ceeprios, 3. 'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl U cxembl: «Pazfensl skonorun», «MeToasl sKoiorum», «Cxema MOHUTOPHHTA
OKpYKaroLIEH CpebD».

JlaGoparopHas padora «/3yuyeHrue MeTo10B SKOJIOTHUECKUX UCCICTOBAHUI».

Tema 7. OpranusmMsl U cpega OOMTAHUSA

Dxonorudeckue GakTopbl U 3aKOHOMEPHOCTH UX JeicTBusA. Kiaccudukaiuys 3KoI0rH4ecKux
(dakTopoB: abmoTHYEeCcKue, OMOTHYECKHE, aHTpomoreHHnie. OOIIMEe 3aKOHOMEPHOCTH JACHCTBUS
skonoruueckux Qakropos. I[Ipasmio munumyma (K. Hlnpenrens, FO. JIubux). TomepaHTHOCTD.
OBpHONOHTHBIC M CTEHOOMOHTHBIE OPTaHNU3MBI.

AbGuotnueckue (aktopsl. CBeT Kak sKkosorudeckuit axrtop. JlelicTBUe pa3HBIX Y4YacTKOB
COJIHEYHOI'O CIIEKTpa Ha OpPraHu3Mbl. ODKOJOTMYECKHE TpYIIbl PACTEHUW M HKUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CUrHanbHas pojib cBeTta. @oTonepruoiusm.

Temmepatypa Kak odKosormueckuid Qaxrtop. JlelicTBue TeMmeparypbl Ha OpraHU3MBI.
[lolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BraxsHocTs Kak dkonormueckuii ¢akrtop. IlpucrmocoOneHuss pacTeHUN K TOICPKAHUIO
BoAHOTO Oananca. Kinaccudukarus pacteHuit o OTHOLIEHUIO K Bojie. [Iprucnocobnenus sKUBOTHBIX
K U3MEHEHHIO BOJHOTO PEXKMMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3E€MHO-BO3MYIIHAs, MMOYBEHHAs, TIyOHMHHAS
MOJMOYBEHHAsA, BHyTpUOpraHuzMeHHas. ®dusnko-xumuyeckue OCOOEHHOCTH cpesl OOWUTaHus
opranu3mMoB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX cpeax.

buonornueckue putmbel. BuenmHue u BHyTpeHHHE pUTMBI. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHU JKU3HH.

Kuzuennole Qopmbl opranusmoB. Ilonstue o xuszHeHHoW ¢opme. JKusHeHHBIE (OPMBI
pacTeHUM: [epeBbsl, KYCTapHUKH, KYCTapHUYKH, MHOTOJICTHHE TpPaBbl, OJHOJIETHHE TPAaBBHI.
Kuznennble GopMbl )KUBOTHBIX: THJIPOOUOHTHI, T€OOMOHTHI, a3pOOUOHTHI. OCOOEHHOCTH CTPOEHHUS
1 o0pasa >KU3HH.

buotnueckue ¢aktopsl. Buapl OMOTHYECKUX B3aMMOICHCTBHI: KOHKYPEHITUS, XUIITHAYECTBO,
cum6mo3 u ero opmel. [lapazutusm, koonepaius, MyTyaln3M, KOMMEHCAIH3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3ammopeicTBus (Tommueckue, Gopudeckue, dadpuuecKue).
3HayeHne OMOTHYECKHUX B3aMMOJEHCTBHMIA JJIsl CYLIECTBOBAHHMS OPraHU3MOB B Cpeiie OOUTaHMS.
[TpuHIIUTT KOHKYPEHTHOTO UCKITFOUYCHHS.

JleMoHCTpanuu

Tabmumpl 1 cxembl: «IDKonorudeckue ¢GakTopb», «CBETOBOH CHEKTP», «IKOJIOTHUYECKHE
CPYIIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TE€IIOKPOBHBIE JKMBOTHBIE», «XOJOJHOKPOBHBIC
KUBOTHbIEY», «DU3NOIIOTHYECKUE aJanTallk KUBOTHBIX», «Cpenbl OOWTaHUS OPraHU3MOBY,
«buonoruyeckue puTMbD», «OKu3HEHHBIE (OPMBI pacTeHHiD», «KU3HEHHbIE (OPMBI KUBOTHBIXY,
«IJKOCHCTEMA MIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHUCTEMA XBOMHOro Jjecay, «llemm nuranus»,
«XumaudectBoy, «Ilapasutuzmy, «KoHkypermus», «Cumonosy, «KommeHcamuzmy.

OOGopynoBaHue: repOdapuu pPacTEHH W IKUBOTHBIX, TPHUCIOCOOJEHHBIX K BIIHSHUIO
pPa3NIMYHBIX ~ SKOJOTMYECKUX  (AKTOpOB, repOapuu  CBETONMIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIC, TEHENIOOMBBIE W TEHEBBIHOCIHMBBIE KOMHATHBIE
pacTteHus, repOapuy U KOJUICKITUH TETUIONOOUBBIX, 3HMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHHM,
yydyena NTHI] W 3Beped, repdapum pacTeHUM, OTHOCANIUMXCS K TUrpoduTaMm, Kcepodutam,



Me30(uTaM, KOMHATHBIE PACTCHHsI TaHHBIX TPYIII, KOJUICKIIMHA XKUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, repOapuM M KOJUJIGKUMHM PACTEHUH U JKMBOTHBIX, OOJIaJaloluX  4YepTamu
MPHUCTIOCOOICHHOCTH K CE30HHBIM M3MEHECHHUSM YCIOBHIA )KU3HH, TepOApUH U KOJUICKITMH PACTEHUN
U KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (POPM, KOJUIEKIIMH >KUBOTHBIX, YYACTBYIOIIUX B Pa3IMYHBIX
OMOTHYECKUX B3aUMOJCHCTBUSAX.

JladopaTopnasi padora «BrIsBieHHE MPUCTIOCOOICHU OPTaHU3MOB K BIIUSTHUIO CBETaY.

JlaGopaTtopnass pa0ora «BbIABIEHHE TPHUCIOCOOJEHUH OpPraHU3MOB K  BIHSHUIO
TEMIIEpaTypbI».

JlaGopaTopnasi padora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHUW W3 PAa3HBIX MECT
oOUTaHUSY.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALMI

DKOJIOTUYECKHE XapaKTepUCTHKU mnonyiasuuu. [lonmynsuus kak OHOJOrHYeckas cuUcTema.
Pone HeomMHOPOAHOCTH cpenbl, (U3MYEeCKHX OaphepoB M OCOOCHHOCTEH OWOJIOTMH BHUIOB B
(bopMUPOBAaHUU MPOCTPAHCTBEHHON CTPYKTYphl momyisiuuid. OCHOBHbIE MOKAa3aTENU MOMYIISINH:
YUCJIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U TIOJIOBAsI CTPYKTYpPa, POKIaeMOCTb, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHSI.

DKoyioruueckas CTpykTypa mnomyisiuu. OIleHKa YUCICHHOCTH Tomyisuud. JluHammuka
nonyJsiuuu U e€ perymsuus. buornueckuii moreHuuan nonyasuud. MojaenupoBaHue AMHAMUKH
nonyisiuuu. KpuBble pocTra YHMCIEHHOCTH mnomyisiuuud. KpuBble BbDKMBaHUSA. Perymsius
YUCIEHHOCTU TMONYJSAIUil: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCALIIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu Buaos (I- u K-crparerun).

[TonsTe 00 »SKomoruyeckoil Hume Buaa. Mecroodutanue. MHoOromepHas MOZEINb
skosornyeckord Humm Jx.M. Xarumncona. Pazmepsl skonorndeckod Humud. [loTeHnunanbHas u
peann30oBaHHAas HUIIIU.

Bung xak cucrema mnomynsuuid. Apeansl BHAOB. BuABl M HMX IKU3HEHHBIC CTPATETHH.
DKOJIOTUYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TTOBEJICHUS 1 MUTPAIIMH JKUBOTHBIX. broornueckie nHBa3UH 4y>KePOTHBIX
BU/JIOB.

JleMoOHCTpaLun

IToptper: Ix. M. XaTuynHCOH.

Tabmuupl 1 cxXeMbl: «IKOJIOTHYECKUE XapaKTePUCTUKH mnonyisuuny, «lIpocTtpancTBeHHas
CTPYKTypa mnonymsiuuu», «Bo3pacTHele mnupamuabl nonyisinuuny», «CKOpPOCTh — 3aceleHus
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHuzMamu», «Mojenb skonorudeckon Humm Jx. .
XaT4MHCOHAY.

O6opynoBanue: repOdapuy pacTeHUM, KOJIEKINN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOneHnst ceMsH pacTeHUN K PacCENECHUIO».

Tema 9. JkoJ10rus c0001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crTpykrypa. CBS3u MeXIy OpraHu3MaMH B
OuoreHo3e.

Dkocucrema Kak oTkpeitas cuctema (A. Jlx. Terncnu). OyHKIIMOHATBHBIE OJOKH OPraHU3MOB
B DKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHHU. Tpodudeckue menu
u cetn. AGuotnyeckue 010k 3kocucteM. [1oUBBI U MBI B DKOCUCTEMax. KpyroBopoT BeIiecTB u
MMOTOK PHEPTUHU B IKOCHUCTEME.

OcHOBHBIE TIOKa3aTeNIn 3KOCUCTeMBbl. buomacca um npoaykuus. DKOJOTHUYECKHE MUPAMUIbI
yucesl, OMomMacchl U SHEPTUH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu. HanpaBneHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuuHbIE W BTOPUYHBIE CYKIECCHM U HX
OPUYMHBL.  AHTPONOTEHHBIE  BO3JCHCTBUS HA  CykKmeccud. KimmakcHoe — cooOIIecTBO.
buopasHoobpasue u noaHoTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

ITpuponHbIE 3KOCUCTEMBI. JKOcucmemvl 03€p U pex. IKOcucmemvl MoOpeli U OKEeaHos.
DKocucmemvl myHOp, 1ecos, cmenetl, nyCmvlHb.



AHTpPOIIOTEHHbIE  JKOCUCTEMBI.  ArposkocucreMa. ArponeHo3. Pazmuums — Mexny
AQHTPONOTEHHBIMU U MPUPOJHBIMU HIKOCHCTEMAMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas ¢uopa u ¢ayHa.
CunanTponuzanus ropojackoi gaynsl. bruonoruueckoe n xo3sHCTBEHHOE 3HAUEHUE arpO3KOCUCTEM
U ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aUMOJACHCTBUI OPraHU3MOB B 3KOCHCTEMAaX.
Ponv rkackaonozo sgpgpexma u 6udos-30upuxkamopos (kiouesvix 6ud08) 6 HYHKYUOHUPOBAHUU
akocucmem. llepeHOC SHEPruUM M BEUIECTB MEXKAY CMEXKHBIMH SKOCUCTEMaMHU. Y CTOHYMBOCTH
OpPTraHU3MOB, MOIYJISIUI U YKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3JCHCTBUI.

Mexanuzmol  68030elicmeus  3a2pA3HEeHUli  pasHblX ~ MUno8 Ha  CYOOP2aHU3MEHHOM,
OpP2AHUBMEHHOM, — NONYIAYUOHHOM U  IKOCUCIEMHOM  YPOBHAX, OCHOBbL  IKOIOSUHUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmaus. MeTol0JI0rusl MOHUTOPHHIAa €CTECTBEHHBIX H
AQHTPOIIOTEHHBIX HIKOCHUCTEM.

JdeMoHcTpannn

IToptper: A. JIx. Tencnu.

Tabmuier 1 cxembl: «CTpyKTypa OHOIEHO32», «IKOCHUCTEMA LIMPOKOJIUCTBEHHOTO JIecay,
«DKocuCTeMa XBOMHOTO Jjeca», «QDyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B JKOCHCTEMEY,
«KpyroBopor BemectB B 9kocucteme», «llemm mnuraHus (macTOMIHAS, JETPUTHAs)»,
«DKOJIOTHYECKas] MHUpaMHIA YUCET», «IKOJOTHMYecKas MupaMuia OMOMacch», «IKOJIOTHYecKast
nupamua sHepruny», «O0Opa3oBanue Oomora», «llepBuuHas cykueccus», «BoccraHoBieHue leca
1oCJIe MoXKapa», «IKOCHCTEMa 03epay, «ATpOIeH03», «KpyroBopoT BEemecTB M MOTOK dHEPTrUHU B
arporieHose», «lIpumepsl ypOoskocucTem».

OGopynoBanue: repbapuu pacTEHHM, KOJUICKIIMM HACEKOMBIX, 4Yydelia NTHUI[ U 3BEpPEeH,
repOapuu KyJIbTYpHBIX U AMKOPACTYLINX PACTEeHUH, aKBapUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yueHue u onucanue ypOo3KOCHCTEMBIY.

JlaGopaTopnas pabora «/3ydyeHue pazHOOOpaszus MENKHX MOYBEHHBIX WICHHCTOHOTMX B
Pa3HBIX KOCHCTEMaX.

IKCKypeusi «IDKCKypcusi B THINHMYHBIA OuoreoneHo3 (B 1yOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKCKypeust «IKCKYpCHsl B arposKocucTeMy (Ha MOJIe UM B TEIUNIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmennanerapHas o6onouka 3emiin, TAe CYLIIECTBYET MIIM CYyIIECTBOBaja
KU3Hb. PazBuTHe mpencraBieHuil o 6mocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepnaackoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! 1 €ro GyHKIUH.

3aKOHOMEpPHOCTH cymiecTBoBaHusl Onocdepbl. OcobeHHOCTH OMOchepsl Kak TI0OATbHON
skocucTembl.  /luHamuueckoe paBHoBecue B Oumocepe. KpyroBoporel  Bemects U
OroreoxuMHYecKHe HUKIbI (yrieposa, a3ota). PUTMuuHoCTh siBIeHU B Ouocdepe.

3onaneHOCTh OHOCcheprl. [lonstue o 6uome. OCHOBHbIE OMOMBI CYIIM: TYHJIpA, XBOHHBIE
jeca, CMEIIaHHBIE W IIUPOKOJIUCTBEHHBIC JIeCa, CTENH, CABAHHBI, IYCTHIHH, TPOITMYECKHE Jieca,
BBICOKOTOpBs. Kitumar, pacTUTENbHBIN U KUBOTHBIN MUP OMOMOB CYILIH.

CrpykTypa U QyHKIHS KHBBIX CHUCTEM, OI[EHKA WX PECYPCHOTO MOTEHIMaia U OnocqepHBIX
GyHKINH.

JleMoOHCTpPaL U

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

Tabmumpr u cxemsl: «l'eocdhepsr 3emum», «KpyroBopor azora B mpupone», «Kpyrosopor
yriepoja B mpupoae», «KpyroBopor kuciopoga B mpuponae», «KpyroBopor Bonbl B MPUPOAE»,
«OcHoBHBIE OMOMBI cymny, «Knumatudeckue nosica 3emun», «Tyaapay, «Tairay, «CMenraHHbIA
necy, «lIupoxonucTBeHHBbIH Jiec», «Crenby, «CaBanHay, «[lycTbiHsy, « Tponudeckuit gecy.

OGopynoBaHue: repOapuy paCTEHU pa3HBIX OMOMOB, KOJUICKITUN YKUBOTHBIX.



Tema 11. Yesi0Bek 1 OKpYy:Kawlas cpeaa

DKoJoru4yeckre Kpu3uchl U UX MpuurHbl. Bo3aelicTBue yenoBeka Ha Ouocdepy. 3arpsa3HeHue
BO3YIIHOW cpenbl. OXpaHa BO3ayxa. 3arpsi3HeHHE BOJHON cpeabl. OXpaHa BOAHBIX PECYPCOB.
Pa3pymenue noussl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHeHue kimMara.

AHTpONIOreHHOE BO3ACUCTBIE HA PACTUTEIbHBIN U )KUBOTHBIN MUp. OXpaHa paCTUTEIBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE MPUHLUIIBI 0XpaHbl pupoabl. Kpacusie kauru. Ocobo oxpaHsiembie
npupoanblie Tepputopun (OOIIT). borannyeckue cajbl U 300JI0THYECKUE TTAPKHU.

OcCHOBHBIE TPUHIMIIBI YCTOWYMBOTO Pa3BUTHs 4eIOBEYECTBA M MPUPOAbL. ParmoHanbHOE
OPUPOJIONIONB30BAHUE M COXpaHEHHEe OHOJOrHyeckoro pasHooOpasus 3emnu.  OOmme
3aKOHOMEPHOCTH TJ100aJIbHBIX SKOJIOTMYECKUX Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOI'O Kpu3Hca U
€ro BEPOSATHBIE MTOCIIECTBUS.

Pa3BuTHe METO0B MOHUTOPHUHIA PAa3BUTHSI OMACHBIX TEXHOTEHHBIX mpoieccoB. Cucmemmubie
uccneoosanusi nepexooa K pecypcocbepezcaroweli U KOHKYPEHMOCHOCOOHOU  dHepeemuxe.
buonocuueckoe pasznoobpazue u oduopecypcvl. Hayuonanvnvle unpopmayuonmsvie cucmemvl,
obecneyusarouyue 00CMyn K UHGOpMAyuu o COCMOSHUIO OMOEIbHLIX 81008 U IKocucmem. OCHOBbL
aKopeaburumayuy dKocucmem U cnocobo8 60pvbsvl ¢ buonogpexcoeHusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdeMoHcTpannn

Tabmuubl u cxeMbl: «3arpsisHeHHe aTMochepbl», «3arpsisHeHne THAPOCEph», «3arps3HeHne
nouBbl», «[lapHukoBbIl 3PPexT», «Ocobo oxpaHseMble MNPUPOAHBIE TEPpUTOPHH», «Mojaenu
YIPaBJIsIEMOr0 MUPa.

Ob6opynoBanue: Gororpaguu OxpaHseMbIX pacTeHUN U >KMBOTHBIX KpacHoi kuHurm Poccuiickoit
®enepaunn, KpacHol KHUTH peErvoHa.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOYyJaroIUMUCS
IIPOrpaMM CPETHETo 00Iero 00pa30BaHus: JMUHOCTHbBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpykType JIHMYHOCTHBIX pe3y/lbTaTOB OCBOCHHS IMPOrpaMMbl MO OHOJOTMM BBIAEICHbI
CJIEYIOIINE COCTABIISIONINE: OCO3HAHUE 00YUYAIOMUMHUCS POCCUNCKON TPAKIAHCKOW UIEHTUYHOCTH
— F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTU M CaMOOIPENENICHUIO, HAAUYUe MOMUSAYUU K
00y4eHHI0 OMOJIOTHH, YelenanpasienHHoe paseumue BHYTPEHHUX YOEKICHUM JTMUYHOCTH Ha OCHOBE
KJIIOUEBBIX [IEHHOCTEH U MCTOPUYECKUX TPAAULIUI pa3BUTUSI OMOIOTUYECKOTO 3HAHUS, 20MOBHOCHIb
u cnocodbonocmv O0y4alOUIMXCAd PYKOBOJACTBOBATHCA B CBOEH JIEATEIBHOCTH I€HHOCTHO-
CMBICJIOBBIMU YCTQHOBKAMHM, NPUCYLIIMMHU CHUCTEME OMOJIOTHYECKOro OOpa30BaHUs, Haiuuue
NPABOCO3HAHUSA IKOJIIOTUYECKON KYIBTYPBI, CHOCOOHOCMU CMA8UmMsb TENU U CTPOUTH KU3HEHHBIE
IUTaHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHS MPOTrpamMMbl MO OHOJOTHMHU JOCTHTAIOTCS B €AMHCTBE
y4eOHOI M BOCIHUTATEIbHON MIEATEIbHOCTH B COOTBETCTBHM C TPAJAUIUOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHYECKHUMH U JyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, NPHUHSTHIMU B
oOmiecTBe MpaBWJIaMH W HOPMaMHU TIIOBEIECHUS M CIOCOOCTBYIOT IpoOLlecCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI M CAMOPA3BUTHS, PA3BUTHUS BHYTPEHHEW MO3UIMM JUYHOCTH, MAaTPUOTHU3Ma U
YBO)XXECHUsI K 3aKOHY U IPABOMNOPSAKY, YENIOBEKY TpyJda M CTaplieMy IOKOJEHHWIO, B3aMMHOIO
yBa)KeHUsI, 0EPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAUIO U TPATUIUSIM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickoit denepaunn, NpUpOAE U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro mpenmera «buonorus» AOKHBI OTpaxarb
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIUXcs PYKOBOJCTBOBATbCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPUEHTAIIMH, TTO3UTUBHBIX BHYTPEHHHUX YOCKICHUIH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM LIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOTO



OIbITA U OIBITA JEATENBHOCTH B MPOLIECCE pealn3allii OCHOBHBIX HAIPaBJICHUN BOCIHUTATENbHON
JIeATEIbHOCTH, B TOM YHUCIIE B YAaCTHU:

1) rpa:kmaHCKOro BOCIUTAHMSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM  mo3uluMu  oOydaromerocss Kak  akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB U OOA3aHHOCTEH, YyBa)XKCHHE 3aKOHA H
IIPABOIIOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPUYECKOH IESATENbHOCTH MpPU CO3JaHUHM YYEOHBIX MPOEKTOB,
peneHnH y4yeOHBIX U MO3HABATEIbHBIX 33124, BBITIOJIHEHUN OMOJIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPEAEIATh COOCTBEHHYIO MO3UIIMIO M0 OTHOIICHUIO K SBJICHUSM COBPEMEHHOM
J)KM3HHU U OOBACHATE €6;

YMEHHE YUUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O B3aUMOJACHCTBUS
JIOJIEH ¢ pa3HBIMU YOEXKACHUSIMH, KYJIbTYPHBIMU LICHHOCTSIMU U COLIMAJIBHBIM I10JIOKEHHUEM;

TOTOBHOCTb K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOIO BBIMOJHEHUS Y4EOHBIX,
MI03HABATEJIbHBIX U UCCIIEOBATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOIIEHNUS K MHEHHIO ONIIIOHEHTOB
pu 00CYXJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKaAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON UIACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepes PonuHOM, ropaocTu 3a CBoM Kpail, cBoro Poauny,
CBOI SI3BIK U KYJIBTYpPY, IPOILIOE U HACTOALIEE MHOIOHALMOHAJILHOTO Hapoja Poccuu;

LEHHOCTHOE OTHOUICHHE K MPUPOJHOMY HACIEAUIO U MaMSITHUKAM MPUPOJbI, TOCTHKEHUSAM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CHOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKHUX YUYEHBIX B CTAaHOBJIEHHE U Pa3BUTHE OMOJIOTHH,
NOHMMAaHUs 3HAuYeHHUs OWOJIOTMM B TIO3HAHMM 3aKOHOB IPUPOJBI, B JKU3HU 4YEJIOBEKAa H
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTD K CIYXEHHIO U 3auute OTeyecTBa, OTBETCTBEHHOCTD 32
ero cyns0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HApOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUUECKOT0 TIOBE/ICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIIEHHs, OPUEHTUPYACH Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTEINSIM, CO3/JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
IIPUHSTHS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBHUHU € TPaJULUAMU Hapo1oB Poccnn;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

MOHMMAHHE YMOLIMOHAJIBHOTO BO3AEUCTBUS JKUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHIO B pa3HbIX BHJIAX MCKYCCTBA, CTPEMJICHHE MPOSBIATH
KauecTBa TBOPYECKOMN JIMUHOCTH;

5) puznyeckoro BocnuTaHusi, POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOLHMOHAJILHOI0
Os1aromosyqust:

MOHUMAaHWE W pean3aliisl 3J0pOBOTO U Oe3omacHOro obpasa >KM3HM (340POBOE MHUTAHUE,
COOJIOZICHHE TUTHEHWYECKUX MPaBWI U HOPM, COATAHCHPOBAHHBIA PEXKUM 3aHATHH M OTABIXA,
perynsapHas Qu3ndeckas akTUBHOCTB), O€peKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (PM3UYECKOMY U NICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHNE LIEHHOCTH MPaBUJI UHAUBUAYAIBHOTO U KOJUIEKTUBHOTO O€30M1aCHOTO TIOBEICHUS
B CUTYallUsX, YTPOKAIOLIUX 30POBbIO U KU3HU JIIOJIEH;



OCO3HAHHME MOCJICACTBHM W HENPHUATUS BPEOHBIX MPUBBIUEK (YIOTPEOIEHHs aJIKOTOJIs,
HapKOTHKOB, KypeHHUsI);

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TOTOBHOCTb K AKTHBHOM JIE€ATEIBHOCTU TEXHOJOTMYECKOW U COLMAIbHON HAINpaBICHHOCTH,
CHOCOOHOCTh MHULIMUPOBATH, INIAHUPOBATH U CAMOCTOSITEIbHO BBIIIOJIHATH TAKyO 1€ TEIbHOCTD;

UHTEpPEC K pa3IuyHbIM cdepaM Npo(ecCHOHANBHON NeSTeNTbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BEIOOP OyayILel npodeccuu U peaan30BbIBaTh COOCTBEHHbIE XKU3HEHHBIE IIIaHBI;

TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPA30BaHMIO HAa NPOTSDKEHHHM BCei
JKU3HU;

7) 3K0I0TrNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTUYECKU L1e1ecO00pa3HOe OTHOIIEHHE K IPUPOJAE KAaK MCTOUHUKY JKU3HU Ha 3emie,
OCHOBE €€ CyIIECTBOBAHU;

IOBBIILIEHUE YPOBHSA SKOJOTMYECKOW KYyJIbTYphI: INPHOOpPETEeHHE OIbiTa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYXKatOIIeH Cpeibl;

0CO3HaHME INI00AIBHOrO XapakTepa 3KOJI0rMYECKUX Ipo0seM U IMyTel UX pelieHus;

CHOCOOHOCTH MCIIOJIB30BATh MPHOOpETaeMbIe MTPH U3YYECHUHN OMOJIOTHH 3HAHUS U YMEHHS TIPH
peleHnH Mpo0OJieM, CBSI3aHHBIX C PALMOHAIBHBIM IIPHPOJIONOJIB30BAaHUEM (COOIIIO/IEHHE MpaBUil
IIOBE/ICHUA B IIPUPO/IE, HAIIPABJICHHBIX HA COXPAHEHUE PAaBHOBECHSI B 3KOCHUCTEMAX, OXpaHy BUJOB,
JKOCHUCTEM, Onochepsl);

AKTUBHOE HENPUATHE IECHCTBUM, IPUHOCALIUX BPEIl OKPYKAIOIIEH IPUPOIHOM Cpesle, yMEHUE
IPOTHO3UPOBATh HEOJIArONPHUATHBIE FKOJIOTMYECKUE TMOCIEACTBUS NPEAIPUHIMAEMbIX ASHCTBUM U
IpeoTBpaliaTh UXx;

HaJIMYME PA3BUTOrO DKOJIOTMYECKOIO MBIIIJIEHHS, DJKOJOTMYECKOH KYJBTYpbI, OIIbITA
JESTEIbHOCTH ~ DKOJIOTMYECKOM  HANpaBIE€HHOCTH, YMEHHS PYKOBOJACTBOBATbCA MMM B
MIO3HABATEJIbHON, KOMMYHUKAaTMBHOM M COLMAJIBHONM NPAKTHKE, TOTOBHOCTH K YYacTHIO B
IIPaKTUYECKON AEATEIbHOCTH dKOJIOTHUECKON HAIIPABIECHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHON MNpaKTHUKH, OCHOBAaHHOIO Ha JHaJore KyJIbTyp, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPULICHCTBOBAHUE S3BIKOBOM M UMTATEIBCKOM KYyJIbTYpBl KaK CPEACTBA B3aUMOJEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHHe CcrenUPUKH OMOJIOTUM KaK HAayKH, OCO3HaHMs €€ poiau B (POpMHUPOBAHUU
paloHaIbHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUM LEIOCTHOrO MPEJCTAaBIECHUS 00 OKpYXKarollem
MHpE KaK O €IMHCTBE MPUPOIbI, YEIOBEKa U 00IIECTBa, B TO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH
U peUIeHUH MPo0IeM COXpaHEeHHsI IPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHM JJs COBPEMEHHOW NMBMIIM3AIMU: 0OecredeHus
HOBOTO YpPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUM, CIIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEYECTBA, MOMCKA MyTeH BBIXOJA U3 II00ATBbHBIX
HKOJIOTMYECKUX MpoOJIeM M obecreueHusl mepexojia K yCTOHYMBOMY pPa3BUTHIO, PAllMOHATILHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IMOJIyUEHUU OMOJIOTMYECKHUX 3HAHUI B LIENSAX MOBBILICHUS OOIIen
KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TpPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIIMOHAJIbHOU
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMoil pu U3y4yeHUu OUOJIOTHH;

NOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH  MCIIOJIb30BaTh IOJIydaeMble 3HAHMs JUIs aHaiu3a U OOBSCHEHUS SIBJICHUHN
OKpPYXKAaIOIIET0 MHpa M MPOUCXOMANIMX B HEM W3MEHEHHH, yMeHHe JenaTb OOOCHOBaHHBIC
3aKJIIOYEHUsT Ha OCHOBE HAay4HbIX ()aKTOB M HUMEIOIUXCA JaHHBIX C LENbI0 IOJy4EHUs
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTb CaMOCTOSITEILHO MCIIOIB30BATh OMOIOTHYUECKHE 3HAHUS JJI pCHICHUA Hp06JI€M
B PEAJIbHBIX )KU3HEHHBIX CUTYALUX;

OCO3HAHHE LIEHHOCTH HAy4YHOW JAEATEIbHOCTH, FOTOBHOCTb OCYIIECTBIISITH IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M C€aMOOOpa30BaHHIO, K
AKTUBHOMY IIOJYYEHHMIO HOBBIX 3HaHUM 1O OHOJOIMM B COOTBETCTBUM C >KU3HEHHBIMHU
OTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIbTATBI
MertamnpenMeTHble pe3yJbTaThl OCBOCHHSA Yy4eOHOro mnpeamera «bBHOJOTH» BKIIOYAIOT:
3HaYMMble  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOy4arOIIMXCS  MEXAUCUUIUIMHAPHBIC
(MeXmpenMeTHbIE) O0IIeHAayYHbIE TOHATHUS, OTPAYKAIOIINE LIEJTIOCTHOCTh HAYYHOW KapTUHBI MUpa U
cneuu(uKy METOIOB IO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, IHEPIrus,
SIBJICHHE, TIPOIIECC, CHCTEMa, HayUHBIN (DaKT, IPUHIHIL, THIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH, TEOPHS,
UCclieloBaHue, HaOMIO/IEHUE, W3MEpPEHHE, SKCIEPUMEHT U JpYyrue); yHHUBEpCaJbHbIC Y4eOHbIC

JIEUCTBHUS (mo3HaBaTeIbHBIE, KOMMYHUKAaTHBHbIE,  PETYJISATHUBHBIE), oOecrnieunBaroIye
¢dopmupoBaHrue (YHKIMOHAIBHOW TI'PaMOTHOCTM M COLMAIBHOM KOMIIETEHLHMH OOyyaroIuxcs;
CIOCOOHOCTh o0ydaromuxcs HCIIOJIB30BATh OCBOCHHBIE MEKIUCLUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUSA U YHHMBEpCalbHble YyueOHble JEHCTBHS B I103HABAaTEIbHOU U
COLIMAJIbHON ITPAKTHKE.

B pesynbrate wu3yueHuss OHONOrMM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs Yy
oOyuaromerocsi OyayT c(opMHpOBaHBI TO3HABaTeIbHBIC YHHBEpCAJIbHBIE Y4eOHBIE EeHCTBUS,
KOMMYHHKaTHBHbIE YHUBEpCaJbHble yueOHbIEe JeHCTBUS, PEryJIATUBHbIC YHUBEPCAJIbHbIE yueOHBIE
NeICTBUS, COBMECTHAs! 1€ATEIbHOCTb.

MertanpeamMeTHble pe3ysbTaThl OCBOEHHsI MPOTpaMMBbl CpPEJHEro o0Iero oOpa3oBaHMS
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMHU NO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh M aKTyaJM3UpoBaTh NpoOjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHUM 3HAHUN MPUEMBI JOIMUYECKOTO MBINUICHUS (aHaiIM3a, CUHTE3a,
CpaBHEHHMs, Kiaccupukauuu, oO0OOLIEHHs), pPACKpbIBaTh CMBICT OWOJIOIMYECKUX TMOHATUH
(BBLAETATH UX XapaKTepHbIEe MPU3HAKU, YCTAHABIMBATD CBA3U C IPYTUMU MOHATHIMM);

ONpeAensaTh LeNu JAESITeIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUU MX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIENSMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TMOHATHS Uil OOBSCHEHHsS (AKTOB M SBJICHHUM KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUUECKUE pacCyX/eHus (MHIYKTUBHbIE, I€TyKTHUBHBIC, [0 aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH W TPOTUBOPEYUS B PACCMATPUBAEMBIX SBIECHUSX, (OPMYIHPOBATH BBIBOJBI U
3aKIJIIOUEHUS;

IIPUMEHSATh CXEMHO-MOJENbHBIE CPEACTBA AJI1 IPEICTABICHUS CYIIECTBEHHBIX CBS3EH H
OTHOIIICHUNA B W3y4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TakKe IMPOTUBOPEUYHI Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IJIaH pEeIIeHUs MPOOIEeMbl C YUETOM aHAM3a UMEIOLIUXCS MaTepUaIbHbIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIIBHOCTh, OLEHMBATH COOTBETCTBUE PpE3yJbTaTOB IEIIAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBaTh M BBIIOJHATH pPabOTy B YCIOBUSAX PpEAJIbHOT0, BHUPTYAJIBHOTO MU
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE NTPH PEILIEHUH KU3HEHHBIX MPOOIEM.



2) 6a30BbIe HCCIET0BATEIbLCKHE IeHCTBHS:

BJIAJI€Th HaBbIKAMU Y4e€OHO-HCCIIE0BATEIbCKOW M IPOEKTHOM JeATeNbHOCTH, HaBbIKAMHU
paspemieHuss mpodiaeM, CnocoOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOMCKY METOIOB
pelLIeHHs IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO/I0B IIO3HAHUS;

UCIIOJIb30BaTh pA3JIMYHbIE BUABI JAEATEIBHOCTH IO IIOJIYYEHHUIO HOBOIO 3HAaHMS, €ro
UHTEpIpeTalyy, NpeoOpa3oBaHUI0 M IPUMEHEHHI0 B Y4YEOHBIX CHTyallUAX, B TOM 4YHCIE INpHU
CO3JIaHUM YYEOHBIX M COIIMATIBHBIX POCKTOB;

(GopMHpOBaTh HAayuyHBI TUI MBILIUIEHUS, BIAJETh HAYYHOM TEPMHUHOJIOIMEH, KIIIOYEBBIMU
MOHATUSMH U METOAAMU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBbIE 3aJaud B 00pa30BATENbHON JEATENBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBA3M M aKTyalIM3UpPOBATh 3a/ady, BbIJIBUraTh TUIIOTE3Y
e€ peleHus, HaXOJAUTh apryMEHTHI I J0OKa3aTelbCTBa CBOMX YTBEP)KJIEHUH, 3a/1aBaTh TapaMeTphbl
U KPUTEPUU PELICHUS;

AQHAIN3UPOBAThH MOJIYYEHHBIE B XOJ€ PELIEHUS 3a/ayll pe3ysbTaTbl, KpUTUUYECKH OLIEHHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH IPUOOPETEHHBIN OIBIT;

OCYILECTBIIAATh LEJICHANPABICHHBIA IMOMCK IEpeHoca CPEeICTB U CHocoOOB ACHCTBUS B
pOoECCHOHAIBHYIO CPENY;

yMeTh  TEpPEHOCUTh 3HAaHUS B  [I03HABATEJIbHYHD M  IPAKTHYECKyl0  001acTu
KU3HEJCATEIIbHOCTH;

YMETbh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BbIIBUTaTh HOBbIE WJEH, IMpeajaraTb OpPUTMHAJbHBIE IMOJAXOAbl M pPELIEHUs, CTAaBUTh
npoOJIeMbl U 33aJauu, JIOMyCKaroIlue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unopmaumeii:

OpPUEHTHPOBAThCSI B Pa3IMYHBIX HCTOYHMKAX HH(OpMaruu (TEKCTe y4eOHOro mocoowus,
HAy4YHO-TIOMYJISIPHOM JHTepaType, OMOJIOrMYECKHUX CJIOBAPSAX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B lHTepHere), aHamu3upoBaTh HHGOPMAIMIO pPA3IUYHBIX BUAOB MU (opm
IPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynupoBaTh 3ampockl M TNPUMEHATh pa3IMYHbIE METOABl IpH IOUCKE U O0TOOope
Ounonoruueckoi nHpopMaIuu, HEOOXO0AUMOM /1715 BBIITOJIHEHUS YUYEOHbIX 3a/1a4;

npuoOpeTaTh ONBIT MCIOJIb30BaHUS HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH,
COBEpUIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIOJIb30BAHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMAbHYIO (GOpMY MpPEJICTaBICHUS  OMOJIOTHYECKOMH
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIbI, PUCYHKH U JIPYTrOe);

UCIOJIb30BaTh HAay4YHBIH S3bIK B KayecTBE CpeACTBa Npu paboTe ¢ OHUOIIOTHYECKOit
uH(popMalMel: NPUMEHATh XMMHUYECKHe, (U3NYeCKHe M MaTeMaTH4YeCKHUEe 3HAKU U CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKJIATypy, HCHOJb30BaTh U INPEoOpPa3OBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISITHOCTH;

BJAJETh HABbIKAMM pAcllO3HaBaHMWA W  3aUTHl  MHQOpPMaLUH, WHGPOPMAIIMOHHOM
0€30MacHOCTH JIUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) oOenne:

OCYILECTBIISATh KOMMYHHKAIIMM BO BCeX cepax >KU3HU, aKTUBHO y4acTBOBATh B AUAJIOre UM
JUCKYCCHH T10 CYHIECTBY 00CYX/1aeMOil TeMbl (YMEHHUE 3a7aBaTh BOIIPOCHI, BBICKA3bIBATh CY)KJICHUS
OTHOCHUTEJIBHO BBINIOJHEHUS IPEAJaraéMoil 3ajayd, y4UThIBaTb HMHTEPECHl U COINIACOBAaHHOCTH
HNO3ULKHN APYTUX YYaCTHUKOB JUAIOra UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEe/ICTBA OOIICHNUS, TOHUMATh 3HAYCHHE COIUANIBHBIX 3HAKOB,
HPEANOCHIIOK BO3HUKHOBEHUS! KOH(MIMKTHBIX CUTyallUd, YMETb CMsr4daTb KOH(JIUKTBI U BECTU
IIEPETOBOPBI;



BJIAJCTh PA3IMYHBIMU crocoOamMu OOIIEHUS W B3aMMOJEHCTBHS, MOHMMATh HaMEpPEHHS
JpYTuX JIIOJEH, MPOSABIATh YBaXHUTEIbHOE OTHOLIEHHE K COOECEIHMKY U B KOPPEKTHOW (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOIb30BAHUEM SA3BIKOBBIX CPECTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IIOHUMaTh U HUCIOJIb30BaTh MPEHMYILECTBA KOMAHAHOM M MHAMBUAYAJIbHOW pabOThHI IpH
pemeHn OMOJIOrHuYecKoi MpoOiaeMbl, 00OCHOBBIBATH HEOOXOIMMOCTh NMPUMEHEHHUS! TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3aauu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JACHCTBHHA C y4&€TOM OOLIMX HMHTEPECOB M
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATD LIEJIM COBMECTHOMN JI€ATEIbHOCTH, OPIraHU30BBIBATH U KOOPAUHUPOBATH AECUCTBUSA
o €€ JOCTH)KEHHIO: COCTaBIATh IUIAaH JAEUCTBHM, pacHpelesaTb pOJIM C Y4ETOM MHEHHUU
YYaCTHHKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OLIEHUBATh Ka4eCTBO CBOEI0 BKJIA/a U KaKJOI0 Y4aCTHHKA KOMAaH/bl B OOIIMI pe3yibTar o
pa3paboTaHHBIM KPUTEPUSM;

npejularaTb HOBBIE IIPOEKTHI, OLIEHWBATH MJEU C IO3ULUM HOBHU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATD [TO3UTUBHOE CTPATETMUYECKOE TIOBEICHUE B PA3JIMYHBIX CUTYALMSIX, IPOSIBIIATH
TBOPYECTBO U BOOOpaKEHUE, OBITH HHUITUATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCII0JIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIS BBIABICHUS IPOOJIEM U UX PELICHUS B )KU3HEHHBIX
U y4EOHBIX CUTYaLIUSX;

BBIOMpPATh Ha OCHOBE OMOJIOTMYECKHX 3HAHMU IIeJIEBble M CMBICIOBBIE YCTAHOBKM B CBOMX
JICUCTBUAX M TMOCTYIKAax MO OTHOIICHUIO K YKHWBOW MPUPOAE, CBOEMY 3J0POBBI0 U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYIIECTBJIATh II03HABATENIbHYIO JIEATENbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJ]aull B 00pa30BaTEIbHON AEATEIBHOCTH U KU3HEHHBIX
CUTYalUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PELICHUs MPOOJEeMBbI C YY4ETOM HMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO LIMPOKOW HPYAUIIUMH B PasHBIX 00JacTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTH, OIIEHUBATbH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HAaBbIKAaMU MO3HABATEJIbHOM pedIieKCHM KaK OCO3HAHMS COBEPILIAEMBIX JEHCTBHI U
MBICIUTENBHBIX MPOLECCOB, X PE3YJIbTaTOB M OCHOBAHUMN, UCIOIB30BATh MPUEMBI pedIeKCHH IS
OLICHKH CUTYalllH, BHIOOpA BEPHOTO PEILICHUS;

YMETbH OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PEIICHNUS 10 UX CHHKEHUIO;

MPUHUMATh MOTHUBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNIbTaTOB AEITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

IpUHUMATh ce0sl, TOHMMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OLIMOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3ULMU APYrOro YEIOBEKa.



NPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3yabTaThl OCBOCHHS COAep)KaHUsS ydeOHOoro mnpeamera «buomorus» Ha
yriayOnEHHOM ypOBHE OpPHUEHTHPOBAHBI HAa oOecredeHre MPOGUIBHOTO OOYYeHHS O0YyYaromIuXcs
O6uonorun. OHU BKIIIOYAIOT: creluduieckue st OMOJOTUY Hay4YHbIE 3HAHUS, YMEHUS U CIOCOObI
JEHCTBUI 1O OCBOEHUIO, MHTEPIpPETAIMM M IMPEeoOpa30BaHUIO 3HAHWMA, BHUJIBI ACATEIBHOCTH IO
MOJIyYEHUIO HOBBIX 3HAHUH M UX NPUMEHEHHUIO B PA3UYHBIX Y4YEOHBIX, a TaKXKe B peajlbHBIX
YKU3HEHHBIX cUTyalusx. [IpenMeTHble pe3yabTaThl IPEACTaBICHBI 110 TOJaM U3yUEHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro npeamera «buonorus» B 10 knacce N0OIKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUII O MECT€ W POJM OMOJIOTUU B CHCTEME ECTECTBEHHBIX HAyK, B
(bOopMHpPOBAHNN €CTECTBEHHO-HAYYHON KapTHUHBI MUpPA, B MO3HAHUH 3aKOHOB MPUPOJABI U PEHICHUU
npo0JieM paloHaIbHOTO MPUPOONONIb30BAHUS, O BKIIAJE POCCUIICKUX M 3apYOCKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHUCTEeMOW OHOJOTMYEeCKHX 3HAaHUH, KOTOpas BKJIIOYAET: OCHOBOIMOJATAIOIINe
OMoNIOTHYEeCKHe TEPMUHBI W TOHATUS (KW3HB, KIIETKA, OpPraHU3M, METaboIM3M, TOMEOCTa3,
CaMOpEeTryJISILHs, CaMOBOCIPOU3BEICHIE, HACIEACTBEHHOCTh, M3MEHUYHUBOCTh, POCT M Pa3BUTHE),
ouonornueckue Teopuu (kinerounas Teopus T. [lIBanna, M. neiinena, P. Bupxosa, xpoMocoMHas
Teopusi HaciencTBeHHocTd T. Moprana), yuenust (H. Y. BaBunoBa — o nieHTpax MHOroo0pasus u
MIPOMCXOXKACHUS KYJbTYPHBIX PAacTE€HHIT), 3aKOHBI (€AMHOOOpa3Hs MOTOMKOB IEPBOTO MOKOJICHUS,
pacIIeIIEHHs], YUCTOThI TaMET, HE3aBUCUMOro HacieaoBanus ['. MeHaens, roMOJIOrM4ecKuX PsaoB
B HacsiecTBeHHOU n3mMeHunBocty H. M. BaBunosa), npuHIUIb! (KOMILIEMEHTAPHOCTH);

BJIQJICHHE OCHOBHBIMH METOJAaMH HAyYHOTO MO3HAHMS, HCIOJIb3YEMBIX B OHOJOTHYECKHX
MCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEPEHUE, HAOIII0ICHHE, SKCTICPUMEHT);

YMEHME BBIIEIATh CYIIECTBEHHBbIE NPHU3HAKU: BUPYCOB, KJIETOK INPOKApPUOT U 3YKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHW3MOB, B TOM 4YHUCJIEe OakTepuil, rpubOB, pacTeHMH,
JKUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM OpPraHOB PACTEHMi, KMBOTHBIX, YEIIOBEKA,
IIPOLIECCOB JKU3HENEATEIbHOCTH, MPOTEKAIOUINX B OPraHU3Max PACTEHUMU, KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHUX IMPOLECCOB: OOMEHa BeleCTB (MeTaboIn3M), NMPEeBpaIlEHUs] SHEPTHH, OpOoXKeHus,
aBTOTPO(HOTrO U TeTepoTpO(HOTO TUIIOB MUTAHUSA, (POTOCUHTE3A U XEMOCUHTE3a, MUTO3a, Mei03a,
raMeToreHesa, 3MOpruoreHes3a, NOCTIMOPUOHAIBHOTO Pa3BUTH, PA3MHOXKEHUS, UHIMBUAYAILHOTO
pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS T€HOB, IeTEPO31Cca, HCKYCCTBEHHOTO 0TOO0Pa;

YMEHHE YCTaHABIMBATh B3aHMMOCBS3M MEXAYy OpPraHOMJAMHU KIETKH M UX (QYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHEH M UX (YHKUMSIMH, MEXKIY OpraHaMU U CHCTEMaMHU OpraHOB Y
pacTeHU, )KUBOTHBIX U YEJIOBEKa U UX (DYHKIIUAMHU, MEXy CHCTEMaMU OpPTaHOB M MX (PYHKUIUAMH,
MeXly 3TarniaMi 0OMeHa BEILEeCTB, ATallaMU KJIETOYHOTO LIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
ATaramMy SMOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (EHOTHIOM, (peHOTUTIOM U (haKTOpamMH Cpe.bl
oOuTaHMUS;

YMEHUE BBISBIATH OTIMYMUTENIbHbIE MPU3HAKU >KUBBIX CHUCTEM, B TOM YHCJIE€ PACTEHUU,
’KMUBOTHBIX U YEJIOBEKa;

YMEHHUE HCHOJIb30BaTh COOTBETCTBYIOLIME APTryMEHTHI, OHMOJOTMUYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY JJIsl J0Ka3aTelIbCTBA POJCTBA OPraHU3MOB PAa3HBIX CUCTEMATUYECKUX TPYIII;

yMEHHue peuiatb OMOJIOTHYECKUE 3aJjaud, BBIABISATH NPUUMHHO-CIIEICTBEHHbIE CBSI3U MEXITY
UCCIIETyeMbIMU OMOJIOTMUYECKUMHU IPOLIECCaMU M SIBJICHHUSIMM, J€JIaTh BBIBOJBI U IMPOTHO3BI Ha
OCHOBaHUU TIOJyYEHHBIX PE3YJIHTATOB;

YMEHHE BBINOJHATH JIaOOpaTOpHbIE M TMpaKkTUYecKue padoThl, cOOI0JaTh MpaBWiIa MpH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHUE BBIIBUTaTh THIOTE3bl, MPOBEPSATh UX OSKCIEPUMEHTAIbHBIMH CpPEICTBAMH,
bopMynupys 1eb UCCIeT0BaHMS, aHATM3UPOBAThH MMOJIYICHHBIC PE3YNIbTATHI U JIENIaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B Y4YeOHO-HMCCIEAOBATEIILCKONH padoTe 1Mo OHOJOTHM, SKOJOTUU H
MeIUIMHe, TPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOILECTB, M ITyOJMYHO MPEICTABIATH
MOJTy4YEHHBIE PE3yJbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;



YMEHHE OIICHUBATh ATHUYECKUE aCTIEKThl COBPEMEHHBIX UCCIICIOBAHMI B 0071aCTU OMOIOTHH H
MEAUIHUHBI (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OILIOIOTBOPEHHE, HAIIPABICHHOE U3MEHEHUE TeHOMa 1
CO3/1aHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYUIECTBIIATh OCO3HAHHBIN BBIOOp Oynyiiell mpodecCHOHATBHONU AESITENbHOCTH B
obnactu OWOJIOTUM, MEAMIIMHBEI, OMOTEXHOJOTHUH, BETCPUHAPHUH, CEIBCKOTO XO3SiCTBA, MUIICBOU
MIPOMBIIIICHHOCTH, YIIIyOJIATh MO3HABATEIbHBIM MHTEPEC, HApPABICHHBIH Ha OCO3HAHHBIA BHIOOP
COOTBETCTBYIOLIEH Mpodeccun U MPOIOHKEHHE OMOJIOTHYECKOro 0Opa3oBaHUS B OpPraHU3AIMIX
cpenHero npoecCUOHaIBLHOTO U BHICIIEr0 00pa3oBaHUs.

[IpeameTHbie pe3ynbTaThl OCBOEHUSI yueOHOro npeamera «buonorusi» B 11 Knacce nOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHHIA O MECTE€ M POJM OMOJOTHMH B CHCTEME E€CTECTBEHHBIX HayK, B
(bOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
OPUPOIBl M PEIICHHH SKOJIOTHYECKUX IMPOOJIEM YEIIOBEUeCTBa, a TAK)KE B PEIICHUH BOIPOCOB
paIoHAIBHOTO MPUPOAOIONIB30BAHUSA, U B (POPMUPOBAHUU IIEHHOCTHOTO OTHOILIEHUS K MPUPOJE,
O0IIEeCTBY, YEJIIOBEKY, O BKJAJE€ POCCHHUCKHX MU 3apyOC)KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH;

YMEHHUE BIAJETh CHUCTEMOH OMOJIOTMYECKHX 3HAHWW, KOTOpas BKIIOYAET OIpEIeICHUs M
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJATAIONIMX OHONOTUYECKUX TEPMHUHOB M TMOHATUH (BUZ,
sKocucTema, Ouochepa), Owuonormueckue Tteopuu (dBoionmoHHas Teopus Y. [lapBuHa,
CUHTeTHUecKas Teopusi sBomtouuu), yueHus (A. H. CeBeproBa — 0 myTsSX U HampaBICHHUIX
sBosmonun, B.U. Bepuaackoro — o 6uocdepe), 3akonbl (renernyeckoro paBHoBecus k. Xapau u
B. BaiinGepra, 3apogsimeBoro cxonactsa K. M. bapa), mpaBuna (munumyma FO. JluGuxa,
HKOJIOTHYECKOM MUPaMUIbI SHEPTHH ), TUIOTe3bI (TUnore3a «mupa PHK» V. I'mnbepra);

YMEHHE BIaJIeTh OCHOBHBIMH METOJAaMH HAY4YHOTO I[IO3HAHUS, UCIOIb3YeMbIMU B
OMOJIOTUYECKUX HCCIIEIOBAaHUAX IKHBBIX OOBEKTOB UM DKOCHUCTEM (OMHCaHWE, W3MEpEeHHE,
HaOO/IeHUE, DKCIEPUMEHT), CIIOCOOAMHU BBISBICHHS M OLIGHKH AHTPOIOTCHHBIX H3MEHEHHH B
PUPOJIE;

YMEHHE BBIICNATh CYIIECTBEHHbIE TPU3HAKH: BHJIOB, OWOTEOIIEHO30B, 3KOCHUCTEM H
Oouocdepsl, CTAOWIM3UPYIONMIETO, JBIXKYIIETO W  Pa3phIBAIOIIETO €CTECTBEHHOTO O0TOOpa,
AITOMATPUUECKOTO M CUMITATPUYECKOT0 BHI000PA30BaHUs, BIMSHUS ABIKYIIUX CHIJT BOJIOIMHU Ha
reHO(OH]] TOMYIISIUN, TPUCIOCOOJICHHOCTH OpPraHU3MOB K cpelne OOWTaHUs, 4YepelOBaHUs
HaIpPaBIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHUE yCTaHABIMBATh B3aUMOCBS3H MEXKIy MPOILECCAMU JBOJIOLUH, IBHKYIIUMHU CHIIAMHU
AHTPONOTeHe3a, KOMIIOHEHTAMH PA3IUYHbBIX YKOCHCTEM U MPHUCTIOCOOICHUSIMH K HUM OPTaHU3MOB;

YMEHHE BBISBIISATh OTIUYUTEIHHBIC TPU3HAKU KHUBBIX CHCTEM, IIPHUCITIOCOOJICHHOCTh BHJIOB K
cpene oOutaHus, aOMOTUYECKUX U OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aHMMOCBS3Ei
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOTIOTCHHBIX H3MEHEHHI B YKOCHCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OMOIOTHYECKYI0 TEPMHHOJIOTHIO H
CUMBOJIMKY Uil JIOKa3aTelbCTBA POJACTBA OPraHW3MOB pa3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMIMOCBSI3M OPTraHU3MOB M CpeAbl OOWTAHWs, €AMHCTBA YEIIOBEYECKUX pac, HEOOXOIUMOCTH
COXpaHEeHHsI MHOT000pa3usi BHIOB M DKOCHCTEM KaK YCIOBHSI COCYIIECTBOBAHHUS TNPHUPOIBI U
YeII0BEUeCTBa;

YMEHHE pemiaTh OMOJOTHYECKHE 3aaud, BBISABISATH MPUYMHHO-CIICACTBCHHBIC CBSI3U MEXKIY
UCCIIETyeMbIMH OHMOJIOTHUECKUMHU TPOILIECCaMU M SIBJICHUSMH, JeNlaTh BBIBOJBI U IMPOTHO3BI Ha
OCHOBAHHH TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBITOJHATH JIA0OpaTOpHBIE M MPAKTUYECKHE pPadOThl, COOMIOAATh MpaBWia MpPU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, MPOBEPATh WX OKCIEPUMEHTATbHBIMU CpPEICTBAMH,
bopMynupys 1elb UCCIeI0BaHuUs, aHATM3UPOBATh MOJIyY€HHbIE PE3YJIbTAThI U JeJIaTh BBIBOIBL;



yYMEHHE YYacTBOBaTh B Y4eOHO-HCCIENOBATEIbCKOW paboTe MO OMOJIOTHH, 3KOJIOTHU U
MEIUIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOINECTB, M IYOJIMYHO IPEICTABIATH
MOJIy4YECHHBIE PE3Y/IbTAThl HA YUEHUUECKUX KOH(PEPEHIHIX;

yYMEHHE OLIEHMBATh THUIOTE3bl M TEOPUHM O TIPOUCXOXKACHUM IHKM3HHU, 4YeJIOBEKa W
YeJOBEYECKHX pac, O MPHYMHAX, MOCIEICTBUSAX M CIOCO0ax IMpenoTBpaIleHHs] I100aTbHbBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYHIECTBIATh OCO3HAHHBIN BBIOOp Oymyiieil mpodeccHoHaTbHON NEATENbHOCTH B
obslacTi OMOJIOTHH, KOJOTHH, MPUPOAOIOIB30BAHUS, MEIUIMHBI, ONOTEXHOJIOTHUH, TICHXOJIOTHH,
BETCPUHAPUH, CEJIBCKOTO XO3SCTBA, MUIIEBON MPOMBIINUIEHHOCTH, YIIYOJsTh MO3HABATEIbHBIN
MHTEPEC, HAIIPaBJICHHBI HAa OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIECH MPOQECCHH M MPOJODKCHHE
Ouonornyeckoro o0pa3oBaHUs B OpTraHU3AIMAX CpEeIHEro Mpo(pECCHOHATBLHOIO U BBICIIETO
o0OpazoBaHwUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Newn | AUMEHOBAHHC PA3IEA0R i TeM Konrposbubie Ilpaktuueckne  (uupposbie)
nporpamMmal Beero padoThI paGoThI oGpa3oBaTe/bHbIE
pecypchbl
1 buonorus xkak Hayka 1
2 JKuBbI€e cHCTEMBI 1 X U3yUYEHUE 2
3 buosorust kineTku 2 0.5
4 XHUMHUYECKasi OpraHu3anus KIETKU 10 1
9) Crpoenre u GyHKIUHU KICTKU 8 2
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KJIETKE
7 HaCJIeIlCTBeH}faﬂ uHpOpManus U 9 05
peanu3anus e€ B KJIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Crpoenue u GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3smHOkeHue U pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eneTrka — HayKka 0 HaCJIE€ICTBEHHOCTU U 2 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'enernka uenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTexHonorus u cuHTETUYECKast OMOJIOTHs 4
17 PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3apokJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBoitonus U €€ pe3yabTaThbl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTrHsg — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 15
DKOJIOTHS BUAOB U MOYJISIAN 0.5
DKos0rus coo01IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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