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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo yueOHomy mpeamery "buonorus" (manee - Ouonorus) Ha YpPOBHE CPEIHErO
obmrero obpazoBanus pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit ®enepauun», ®I'OC COO, Konuenuuu npenogaBaHus y4eOHOro
npeaMeTa « BHOJIOrus» ¥ OCHOBHBIX MOJIOKEHUM (penepanbHoi pabouel mporpaMMbl BOCITUTAHHM 5.

VYuebnsiii npeamer «buonorus» yriayonéHHoro ypoBHs uzydenust (10—11 xmaccer) siBisieTcs
OJIHUM M3 KOMIIOHEHTOB IpeAMeTHOW obnactu «EcTtecTBeHHO-HayuHble mpenMers». CoriacHo
nonoxeHussMm ®I'OC COO npodunbHbe yueOHBIE MPEIMETHI, H3ydyaeMble Ha yriyOJEHHOM YpOBHE,
ABISIIOTCS crocoboM nuddepeHnnanuu oOy4YeHHsl Ha YPOBHE CpEIHEero o0Iiero oOpa3oBaHUs H
NpHU3BAHBl O0ECHEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM OOILIUM, CPEIHUM
po(heCCHOHANHFHBIM U BBICIIUM 00pa3oBaHueM. B TO ke BpeMsl KaXKIbIi U3 dTHX y4eOHBIX MPEIMETOB
JOJDKEH OBITh OPUEHTHUPOBAH HA NPUOPUTETHOE pEIIeHHe O00pPa30BaTEIbHBIX, BOCIHTATEIBHBIX U
pa3BUBAIOIIKX 3aJa4, CBA3AaHHBIX C MPO(OpHUEHTANEH 00YyUYaIOMMUXCs U CTUMYJIMPOBAHHEM HHTEpeca
K KOHKPETHOH 00J1acTh HAy4yHOro 3HAHUS, CBA3AHHOTO C OHWOJIOTHEW, MEIUIIMHOW, HSKOJIOTHUEeH,
MICUXOJIOTHUEHN, CIOPTOM UJIM BOCHHBIM JI€JIOM.

[Iporpamma mo yuebnomy mpenmery "buonorus" naér mpencraBiieHMe O IEMM U 3ajadax
u3ydyeHus yueOHoro npeamera «buonorus» Ha yriiy0ia€HHOM ypOBHE, OINpeaenseT o0sf3aTeabHOoe
(MHBapuaHTHOE) TMPEIMETHOE COAEpKAHHE, €ro CTPYKTypUpOBaHHME IO pa3felaM H TeMam,
pacrmpezneneHue Mo KiaccaM, PEKOMEHIYET MOCJIeN0BaTebHOCTh M3y4yeHUs Y4eOHOro maTepuaia C
y4€TOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JOrMKH y4yeOHOro Ipoliecca, BO3PACTHBIX
0coOeHHOCTeH oOyyaromuxcs. B mporpamme mo OMOJIOTMU peaii30BaH MPUHIIKUIT TPEEMCTBEHHOCTH C
u3ydeHueM OHOJOrMM Ha YpPOBHE OCHOBHOrO o0mero oOpazoBaHus, Onarogaps uemy
MPOCMATPUBAETCS HANPABJICHHOCTh Ha TMOCIEAYIONIee pa3BUTHE OWONOTWYECKUX  3HAHUM,
OPHEHTHPOBAHHBIX Ha (OpMHpOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, JKOJIOTHYECKOTO
MBIIIUICHUS, TPECTABICHUNA O 3lI0POBOM 00pa3e >KM3HM, HAa BOCIUTaHUE OEPEKHOTO OTHOIICHUS K
OKpyXarollled mnpupoAHo cpene. B mporpamme mo OHMOJIOTMHM TakXke IOKa3aHbl BO3MOXKHOCTHU
yueOHoro mnpenmera «buosorus» B peammzauun TpedoBanuit PI'OC COO Kk maHUpYyEeMBIM
JUYHOCTHBIM, METANpPEIMETHBIM M TMPEAMETHBIM pe3yjibTaTaM oO0ydeHuss U B (HOPMHUPOBAHUHU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHOM EATEILHOCTH OOYYarOUIMXCS 10 OCBOEHHUIO COJIepKAHUS
OHoIOrnuecKoro o0pa3oBaHus Ha YPOBHE CPEIHEro o0uiero oopa3oBaHus.

VYuebHbiii mnpenmer «buonorus» Ha ypoBHE cpeaHero obmero oOpa3oBaHUS 3aBeplIaeT
Ouonorunueckoe oOpa3oBaHHE B IIKOJIE U OPUEHTUPOBAH Ha pacIlIMpeHue M YyriyOJieHHe 3HaHHM
o0y4aroumxcs O KUBOW MPHUPOJIE, OCHOBAX MOJEKYJSIPHON U KJIETOYHOW OMONIOTHHU, SMOPUOIOTHH H
OHMOJIOrvH Pa3BUTHS, TEHETUKH, CENEKIIUU, OMOTEXHOJIOTUU, IBOJIOIMOHHOI O YYCHHUS U IKOJIOTHH.

Wzyuenue yuebHOro mpenmera «buonorusi» Ha yriyOJeHHOM ypOBHE OpPHEHTHPOBAHO Ha
MOJATOTOBKY O0YyYaromuXcs K MOCIEAYIONEMY MOTYyYeHHI0 OHMOJOrHYecKoro o0pa3oBaHus B By3axX U
OpraHu3almsIX CpegHero npodeccuoHanbHOro odpasoBaHus. OCHOBY €ro CoAEpX aHUs COCTABISET
cucTeMa OWOJIOTMYECKUX 3HAHUMN, MOMYYEHHBIX MPH H3YYCHHUU OOYYAIOIIMMHKCS COOTBETCTBYIOIIMX
CHUCTEMATHYECKUX pa3JieJIOB OMOJIOTMU Ha YPOBHE OCHOBHOI'O o0Iiero oopasoBanus, B 10—11 kmaccax
9TU 3HAHUS MOJy4aloT pa3BUTHE. TaK, paciMpeHsbl U yriTyOlieHbl OMOIOTHYeCKHe 3HAHUS O PACTCHHUSX,
JKUBOTHBIX, TpubOax, OakTepusx, OpraHu3Me YelOBeKa, OONIMX 3aKOHOMEPHOCTSIX IKU3HHU,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKHUE CBEIEHMsS] NPUKJIAJAHOIO M TOUCKOBOTO XapakTepa,
KOTOpbI€ MOXKHO HCITOJIb30BAaTh KaK OPHUEHTUPHI IS MOCIeqyoIIero Bpioopa npodeccuu. Bosmoxkna
TAaK)K€ HWHTErpanus OWOJIOTHYECKMX 3HAHMM C COOTBETCTBYIOIIMMH 3HAHHSIMH, TOJYy4YEHHBIMHU
00yJarOIIMMHUCS TIPH U3YYCHUH (PU3UKH, XUMUU, Teorpaduu 1 MaTEMaTHKH.



CrtpykTypa nporpaMmsl 1o yueobHomy npeamery "buonorus" orpaxaet CHCTEMHO-YPOBHEBBIN U
IBOJIOLMOHHBIA MOAXOABl K u3ydeHHto Ouonoruu. CorjacHo UM, H3y4yalOTCs CBOMCTBa H
3aKOHOMEPHOCTH, XapaKTepHBIC IS JKUBBIX CHCTEM PA3HOTO YPOBHS OPraHHU3AIMH, 3BOJIOIUU
OpPraHWYECKOro MUpa Ha 3emiie, COXpPAHCHHS OHMOJIOTMYECKOro pa3HooOpasus IiaHetel. Tak, B 10
KJIacCe HW3YYArOTCSl OCHOBBI MOJEKYJISPHOM M KJIETOUYHOM OMOJIOTHUH, SMOPHUONOTHH U OHOJIOTHH
pa3BUTHUS, TEHETUKH M CEJIEeKIMH, OMOTEXHOJIOTHH U CHHTETHYECKOH OMOJIOTHH, aKTyalH3uPYyIOTCS
3HaHUs OOydYaromMxcs mo OOTaHWKE, 300JIOTHH, aHATOMUH, (U3HOJIOorMHM YeiaoBeka. B 11 kmacce
M3Y4Yar0TCS IBOMIOLMOHHOE YUeHUE, OCHOBBI OKOJIOTHH U yueHHe 0 Ouocdepe.

YuebHbiii  mpeamer  «buomnorus» mpu3BaH  00ECHEYHTh  OCBOEHHE  O0yYaIOIUMHUCS
OMOJIOrMYECKUX TEOpUI U 3aKOHOB, MJEH, NMPUHIMIIOB U IPAaBUJI, JEKAIIUX B OCHOBE COBPEMEHHOMU
€CTECTBCHHO-HAYYHON KapTHHBI MUpA, 3HAHUW O CTPOCHHUU, MHOT00Opa3uHu U OCOOEHHOCTSX KIIETKH,
OpraHu3ma, TMOMYJSIUN, OWOIEeHO03a, AKOCHCTEMBI, O BBIIAIOIIUXCSI HAYYHBIX JTOCTHXKCHUSX,
COBPEMEHHBIX WCCIICIOBAHMIX B OMOJOTWHU, MPUKIATHBIX ACIEKTaX OWOJIOTUYEeCKHX 3HaHWM. JlJis
Pa3BUTHS | TOAJIEPKAHUS UHTEpeca 00ydJaromuXxcs K OMOJIOTHU HAPSIy CO 3HAYHTEIHHBIM 00HEMOM
TEOPETHYECKOTO MaTepuaia B COMCPKAHUH MPOTPAMMBI 110 OHOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C
UCTOPHEH CTAHOBIICHUS W PAa3BUTHS TOM WM MHOW 00JIaCTH OMOJIOTHH, BKJIAJIOM OTCUECTBEHHBIX U
3apyO0eKHBIX YICHBIX B PEIICHUE BAKHEUITIX OMOJIOTHICCKIX U KOJOTHICCKH X IPOOIIeM.

Lenp usydyenuss ydyeOHoro mpeamera «buonorus» Ha yriyOn€HHOM ypOBHE — OBJIAJICHHE
O00yYaIOUIMMHKCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIMOHAIHHOW OpPraHU3alllH >KUBBIX CHCTEM pa3HOTO
paHra W TpUOOpETeHHWE YMEHHUW WCIONb30BaTh JTH 3HAHUS B (QOPMHUPOBAHWUU UHTEpeca K
onpeaenéHHon 00aacTi NpoPecCHOHANBLHON JeATEIbHOCTH, CB3aHHONW ¢ OMOJIOrUeH, UM K BBIOOPY
y4e0HOT0 3aBEACHUS JIJIsl TPOI0DKEHUS OMOJIOrHYECKOro o0pa3oBaHHMs.

JlocTikeHue menu u3ydeHus ydeOHoro mpeamera «buornorus» Ha yriayOiaEHHOM ypoBHE
o0ecreunBaeTcs peeHneM CIeayoIHX 3a/1ay:

OCBOCHHE OOYYaIOIIUMHUCS CHCTEMbl OMOJOTMYECKHX 3HAHHI: 00 OCHOBHBIX OHOJIOTMYECKUX
TEOpUSAX, KOHIICMIMSX, THUIMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M TMpaBUIIAX, COCTABJISIOIINX
COBPEMEHHYI0 €CTECTBEHHO-HAYYHYIO KapTHHY MHUpa; O CTPOCHHH, MHOTOOOpPa3HH U OCOOCHHOCTSIX
OWoNorndeckux cucreM (KJIETKa, OpraHu3M, MOMyJSAIus, BHJA, OWOreoneHo3, Ouocdepa); o
BBITAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX HCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJIEHHE O00YYaroIMXCsi C METOJAaMH MO3HAHUS XKMBOW MPUPOJBL: MCCIEN0BATEbCKUMHU
METOAaMH OMOJIOTHYECKUX HayK (MOJEKYJSIPHON M KJIETOUYHON OMOJIOruu, SMOPHOIOTHH U OHOIOTHH
pa3BUTHUS, TEHETUKU M CENEeKIUH, OMOTEXHOJIOTMH U CHHTETHYECKOH OMONoruu, MajieoHTOJOTHH,
9KOJIOTHH); METOJIaMU CaMOCTOSITEIbHOTO MTPOBEACHHs OMOIOrMUeCKUX UCCIEA0BAHUI B JaOOpaTOpHH
U B mpupoze (HabmoqeHne, n3MepeHn e, SKCIepuMEHT, MOAEIMPOBaHNUE);

OBNIaJICHHE OOYYAIOIIMMUCS YMEHHSIMH: CaMOCTOATEIbHO HAaXOIUTh, aHAJIM3UPOBATh H
UCMOJb30BaTh OHOJOTUYECKYI0O HH(MOPMAILIMIO; IOIb30BATbCA OHOJOTMYECKON TEpMHUHONIOTHEH Hu
CHMBOJIMKOW; YCTaHABIMBATh CBS3b MEXAY Pa3BUTHEM OMOIOTHUU M COLUAIBHO-PKOHOMUYECKHUMH U
OKOJIOTUYECKUMHU TPOoOJIeMaMHi YeJIOBEYEeCTBA; OIEHWBATh MOCIEACTBHS CBOCH NEATEIHbHOCTH IO
OTHOILIEHUIO K OKPYXKAIOUIEH MPUPOJHON Cpefie, COOCTBEHHOMY 3[0POBBIO U 3I0POBBIO OKPYKAIOIINX
nrojel; 000CHOBBIBATh M COOJIONATH MEPHI MPOMUIAKTHKY MH(EKIIMOHHBIX 3a00JIeBaHU, MpaBuiIa
MOBEJCHUSI B TMpupojne U obecredeHus O€30MacHOCTH COOCTBEHHOW JKHM3HENCSITENbHOCTH B
YpEe3BBIYANHBIX CUTYAIUAX MPUPOJAHOTO M TEXHOTEHHOI'O XapaKTepa; XapaKTepru30BaTh COBPEMEHHBIC
HAy4YHBIC OTKPBITHS B 00JIaCTH OUOJIOTHY;

pa3BUTHE y OOYYAIOIIUXCS HWHTEIJICKTYallbHBIX M TBOPYECKHX CIOCOOHOCTEH B TMpolecce
3HAKOMCTBA C BBIJAIONIMMHKCS OTKPBITUSIMH W COBPEMEHHBIMH HCCJICAOBAHUSIMU B OHOJIOTHH,
pelaeMbIMH €10 MPOoOJIeMaMK, METOJOJIOTHEeH OHOJOrHYEeCKOro HCCIICIOBaHUS, MPOBEICHUS



OKCIEPUMEHTANbHBIX ~ HUCCIEJOBAHMM,  pElIeHHs  OMOJOTrMYEeCKHX  3aJad4,  MOJACIUPOBAHUS
OHOJIOrMYeCKUX 0ObEKTOB U IIPOL[ECCOB;

BOCIIUTAHUE Yy OOY4YalOIIMXCS ILEHHOCTHOTO OTHOLIEHUS K JKUBOM MNpupoae B LEIOM H K
OTAENbHBIM €€ 00bEeKTaM U SBJICHUSAM; (HOPMHUPOBAHHUE SKOJOIMUECKOM, FT€HETUUECKON IpaMOTHOCTH,
00111eil KyJIbTYpbI TOBEIEHHS B IPUPOJIE; UHTErPALIMH €CTECTBEHHO-HAYYHbIX 3HAHUH;

npuodpereHre O0YYaroIMMHCS KOMIIETEHTHOCTH B PALMOHAIBHOM MPHPOJONO0JIB30BaHUH
(cobmroieHre MpaBUII MOBENCHUS B MPHUPOJIE, OXPAaHBI BHUJIOB, KOCHUCTEM, OMOCc]epsl), COXpaHEHUHU
COOCTBEHHOT'O 3JI0pOBbSI M 30POBbSl OKPYXKAIOIMUX JHoAeH (coOmofeHust Mep NpoHIAKTUKU
3a0oneBaHni, oOecreueHHe OE30MACHOCTH JKU3HEAEATEIPHOCTH B YpPE3BBIUANHHBIX CHUTYAIHSIX
IPUPOJHOIO M TEXHOTEHHOIO XapaKTepa) Ha OCHOBE MHCIIOJIb30BaHMUS OMOJOTrMYECKMX 3HAHUN H
YMEHHH B TOBCETHEBHOM KU3HU;

CO3/laHHME€  YCIOBMM JJIsI  OCO3HAaHHOrOo  BbIOOpa  OOydalrOUMMMCS  MHIUMBHUIYaJIbHOU
o0pa3oBaTeNpbHOW  TPAaeKTOPUH,  CIIOCOOCTBYIOIIEH  MOCIEAYIOIIEMY  Npo(ecCHOHAIbHOMY
CaMOOIIPEAEIIEHUIO, B COOTBETCTBUH C MHANBUAYAIbHBIMU UHTEPECAMU U ITOTPEOHOCTSIMU PErHOHA.

OO1ee ynciao 4yacoB, OTBEACHHBIX HAa M3y4eHHE OMOJIOTMU Ha YriIyOJIEHHOM YpOBHE CPEIHEro
oOmrero oobpasoBanusi, coctasisier 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Heneno), B 11 knacce —
102 gaca (3 gaca B HEAEINIO).

OT160p opraHu3alMoOHHBIX (OPM, METOIOB U CPEICTB 00y4YeHHsI OMOJIOTUU OCYILECTBISAETCS C
yuéToM crenuUKH €ro CoAepKaHus M HaNpaBiICHHOCTH Ha IPOAOJDKEHHE OMOJIOrH4ecKoro
00pa3zoBaHMsI B OpPraHU3aUAX CPEAHEr0 MPOPEeCCHOHATBHOTO U BBICLIET0 00pa30BaHUsL.

OOs3aTenbHBIM yCIOBHEM IIpU OOY4YeHHH OMOJIOTMM Ha YriayOJE€HHOM YpPOBHE SIBJISETCS
IpoBeJIeHUE JJAOOPATOPHBIX U MpakTUYecKuX paboT. Taxxke ydacTue oOydaroIMXcs B BBIIOIHEHUHU
IPOEKTHBIX U y4eOHO-MCCIIEAOBATEILCKUX PA0OT, TeMaTUKa KOTOPBIX OMpeAessieTcs y4YuTeJIeM Ha
OCHOBE MMEIOIINXCS MAaTEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBUH.

COJAEPKAHUE OBYYEHMUA
10 KJIACC

CopepxaHue MporpaMMbl, BBIJIEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY TOCYNapCTBEHHOU
utoroBoi arrectanuu (I'MA).

Tema 1. buoJiorust Kak HayKa

CoBpeMenHass Ouonorusi — KOMIUIEKCHas Hayka. Kparkas uctopus pas3BuTHs OHOIOTHU.
buonornyeckue Hayku U u3ydaembie UMH TpoOiemMbl. DyHIaMeHTaIbHbIE, TPUKIAAHbIC U TTOMCKOBBIC
Hay4YHBIC HCCIIEOBAHUS B OMOJIOTUH.

3naueHue O6MONOTMM B (HOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpA.
[Tpodeccun, cBsizanHble ¢ OMoNMoruell. 3HaueHne OMONIOTHH B MPAKTHYECKOW EATEIbHOCTH YeIOBEKa:
MEIUIMHE, CEIbCKOM XO3SMCTBE, MPOMBIIIIEHHOCTH, OXpaHe MPUPOIBL.

JdemoHcTpanuun

IToptpetsl: Apucrotens, Teoppact, K. Jlunneit, XK. b. Jlamapk, Y. [dapsun, Y. T'apseit, I
Mennens, B. W. Bepnanckuii, W. I1. [1aBnos, U. 1. Meunukos, H. 1. Basunos, H. B. Tumodees -
Pecosckuit, [Ix. Yorcon, @. Kpuk, /l. K. benses.

Tabmuis! 1 cxembl: «CBsI3b OMONOTUH € APYTUMHU HayKaMu», «Crctema OMOJOrHUecKuX HAYK».

Tema 2. ’)KuBble cucTeMbl U UX U3y4YeHHE



JXupble cucTeMbl Kak InpeaMer u3ydeHus Ouosoruu. CBoicTBa JKUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, AMCKPETHOCTh M LIEIOCTHOCTh, CIOXKHOCTh M YHOPSIIOYEHHOCTb CTPYKTYDBI,
OTKPBITOCTb, CaMOOPraHU3alMsA, CAMOBOCIIPOM3BEIECHUE, Pa3lpakKMMOCTb, U3MEHUYUBOCTb, POCT H
pa3BUTHE.

YpOoBHU  OpraHu3anvy  KUBBIX  CHUCTEM:  MOJIEKYJSPHBIA,  KJETOYHBIM, TKAaHEBBIN,
OpPraHW3MEHHBIN, TOMYJSIIIHOHHO-BUIOBOM, AKOCHCTEMHBIH (OMOTreOreHOTUYECKUi), OMOCQEepHBIN.
I[Tporeccrl, mpoucxosme B KUBbIX cucreMax. OCHOBHBIC MpU3HAKU kKHBOro. JKu3Hp Kak Qopma
CylllecTBOBaHMS MaTepuu. Hayku, n3yuaroiiye *HuBble CUCTEMbI HAa Pa3HbIX YPOBHIX OpraHU3aluu.

Wzyuenne xuBBIX cucteM. Metoabl Ouonoruueckoil Hayku. Habmogenue, wu3Mmepenue,
AKCIIEPUMEHT, CHCTEMaTu3auus, MeraaHanu3. [loHsATHE O 3aBUCMMON M HE3aBUCUMOM MEPEMEHHOM.
IInanupoBanue skcnepumenta. llocranoBka um mpoBepka rumnore3. Hyneas runoresa. Ilonstue
BBIOODKM U €€ JocToBepHOCTh. Pa30poc B Owuosormueckux naHHBIX. OIleHKa JOCTOBEPHOCTH
NOJYyYEHHBIX  pe3ynbTaToB. [IpUUMHBI HCKaXEHUs  pe3yibTaToB  dKcnepumeHTa. [loHsTune
CTATUCTUYECKOr0 TECTA.

JdeMoHcTpanuu

Tabmunpl u cxembl: «OCHOBHBIE IIPU3HAKU KU3HU», «buosornyeckue cucremb», «CBoiicTBa
JKUBOM MaTepumn», «YpOBHHM OpraHU3aLMU KUBOU IPUPOAb», «CTpOeHUE )KUBOTHON KJIETKN», « TKaHu
KUBOTHBIX», «CHCTEMBI OpraHOB YeEJIOBEYECKOro opraHuszMayn, «buoreoneno3», «buocdepar,
«MeTozabl u3yueHus KUBOU PUPOIBI».

OO6opynoBanue: abopaTopHOE OO0OpYyAOBaHWE IS NMPOBEACHHWS HAOJIOJICHUN, W3MEPECHUH,
HKCIEPUMEHTOB.

IIpakTnuyeckas padora «lcrnonb3oBaHue pa3IMYHBIX METOI0B IIPU U3YUEHUU )KUBBIX CUCTEM.

Tema 3. buosorusi KJieTku

Krnerka — cTpykTypHO-QYHKIIHMOHAIBHAS IUHUIA KUBOr0. VIcTOpUs OTKPBITUS KIETKH. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos). OcHoBHbIE
MTOJIOKEHUSI COBPEMEHH O KJIETOYHOM TEOPHH.

Metonbl  MOJEKYJSIpHOW M KJIETOYHOW OMONOTMHM: MHKPOCKOMHUS, Xpomartorpadus,
aneKkTpodopes, METOJ MEUEHBIX  aTOMOB, muddepeHnraibHoe  HeHTpU(YTrHpOBaHUE,
KyJbTUBHPOBAHUE KIETOK. M3yuenue QuKcuposanuvix Kiemok. DIEKTPOHHAS MUKPOCKOIUS.
Koungokanvrnas muxpockonus. Bumanvroe (npudsicusnennoe) uzyueHue Kiemox.

JdemMoHcTpanun

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

Tabmue! u cxembl: « CBETOBOI MUKPOCKOM», « DIEKTPOHHBI MUKPOCKOI», «cTopus pa3BuUTHS
METOJI0B MUKPOCKOITUW.

O6opyznoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOMpENapaThl pPacTUTENbHBIX, JKUBOTHBIX H
OaKTepuaNIbHbBIX KIETOK.

IIpakTuueckas padora «l3ydeHHMe METOMAOB KIETOYHOM OWoJIorTUH (XpomaTtorpadus,
annekTpodopes, nuddepennnanbHoe neHTpudyruposanue, [T1IP)».

Tema 4. Xumudeckasi OpraHu3anus KJIETKH

XUMHUYECKUM COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAaMHUKpO3JIEMEHTHI. Boga n e€ poisip kak
pacTBOpPUTENISl, peareHTa, ydyacTue B CTPYKTYPHUPOBAHHMM KJIETKH, TEIUIOpEryisiuuu. MuHepaiabHbIe
BEIIECTBA KJIETKU, MX OMOJOruYecKast poiib. POJIb KATHOHOB ¥ aHHOHOB B KJIETKE.

Opranuueckrue BeIIECTBA KIETKHU. buonorndeckue mnoaumepsl. benku. AMHHOKHMCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoil Mosekynbl. [lepBuuHas cTpykTypa Oenka, MENTHIHAS CBA3b.
Bropuunas, TpeTruHas, yeTBepTUUHAs CTPYKTYphL. JleHatypauus. CoiicTBa OenkoB. Knaccudukanus
oenkoB. buonornueckue hyHkuuu 6eaKoB. [lpuonsi.



VYraeBonsl. MoHocaxapupl, AUcCaxapHbl, OJIMrocaxapujipl U nonucaxapuapl. OOmui miaH
CTPOEHHUS U (PU3UKO-XMMHUYECKHUE CBOMCTBA YIiieBoAOB. bruonornueckue GyHKIUN YIiI€BOIOB.

Jlumuasl. [unpodunprO-rUApOdOOHBIE cBOMicTBa. Knaccubukanus nunumos. Tpurimuepusl,
dbochommnuabl, BOCKH, CTepouabl. buonormdyeckne QyHkuu JsunuaoB. OOmme CBOMCTBa
OHMONIOrnuecKux MeMOpaH — TeKy4ecTh, CIIOCOOHOCTh K CaM03aMbIKaHUIO, MTOTYITPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. JIHK u PHK. Crpoenune HykiemHOBBIX KucnoT. HykneoTuusl.
[puamun komnnementaproctd. IlpaBuno Yapradda. Crpykrypa JHK — nBoitHas crompanis.
Mectonaxoxnenue u ouonornueckue pynknnn JJHK. Buast PHK. @ynknuu PHK B kneTke.

Crpoenne moisekynbl AT®. Makpospruueckue cBsisu B Mmoinekylie AT®. buonmornueckue
¢ynkmn  AT®. BoccraHoBieHHBIE  TEPEHOCUMKH, WX (QYHKOMM B KIeTKe. /[pyeue
nyxneosuompugocgamor (HT®). CexenupoBanue [IHK. Memoowi ecenomuxu, mpanckpunmomuxu,
NPOMeOMUKU.

CtpykrypHas Owuosiorus: OUOXMMHYECKHE M OMOPU3MUECKHE WCCIIEeOBAHUS COCTaBa M
IPOCTPAaHCTBEHHON CTPYKTYpbl OMOMONeKyl. Mooeauposanue cmpykmypol u QYyHKYuti 6UOMONEKY U
ux xomnuexcos. Komnviomepuulii ouzaiin u opeanuueckuti cunmes OUOMONEKYL U UX HENPUPOOHLIX
AHANO208.

JdeMoHcTpanuu

[Toptpetsi: JI. Tlonunr, k. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®pankiun, ®. Courep, C.
[Ipy3unep.

Huarpammsl: «PacnpegeneHre XuMUUECKUX 3JIEMEHTOB B HEXXUBOU mpupoae», «PacnpeneneHue
XUMHYECKUX 3JIEMEHTOB B KUBOU IPUPOIEH.

Tabmuet u cxemsl: «llepuoanueckas TabIUIa XUMUYECKUX JIEMEHTOBY, « CTpOSHHE MOJIEKYJIbI
BOJIBI», «BemecTBa B cocraBe opranu3mMoBy, «CTpoeHne MoseKymnbl 0enkay, « CTpyKTypbl OenKoBOM
MOJIEKYJIbI», «CTpoeHHEe MOJIEKYJl YTiIeBOJ0B», «CTpoeHue MOJeKysn JUNUAoB», «HykienHoBbie
KUCIOTBDY, «CTpoeHne monekynsl ATD».

Ob6opynoBaHue: XuMHUYECKas ocya U 000pya0BaHUE.

JlaboparopHas pa6ora «O0HapyKeHHE OETKOB C TOMOIIbIO KaY€CTBEHHBIX PEAKIIHl».

Jlaboparopuas pabora «VccnenoBaHue HYKJIEMHOBBIX KHCIOT, BBIICICHHBIX M3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema S. CTpoenne u pyHKIUM KJIETKH

Tunel KkIeTOK: syKapuoTHdeckas M TMpokapuotudeckas. CTpyKTypHO-()YHKIMOHAJIbHBIE
00pa30BaHMs KIETKU.

Crtpoenue mpokapuoTuyeckoil kieTku. Knetounas ctenka Oaktepuil u apxeir. OcoOeHHOCTH
CTpoeHus rerepoTpodHOil U aBTOTPO(MHON MPOKAPHOTUUECKUX KIETOK. MECTO U posib MPOKApHUOT B
OHOIeHO03aX.

Crpoenne W (QYHKIMOHMPOBAHUE SYKapUOTHUECKOM KieTku. IlmasmaTtudeckas wmemOpaHa
(mmasmanemma).  CTpykTypa  IDIa3MaTHYECKOWM  MeMOpaHbl.  TpaHcmopT  BEHIECTB  uepe3
IJIa3MaTHYECKYl0 MeMOpaHy: maccuBHbIM (auddysus, oOneru€HHas auddys3us), aKTUBHBIN
(TIepBUYHBIN U BTOPUYHBIN aKTHBHBIN TpaHcnopt). [Tonynponunaemocts MeMOpaHbl. PaboTa HaTpuii -
KaJMeBOro Hacoca. DHJIOMUTO3: MHHOIUTO3, arornuTos. Dk301uTo3. Kierounas crenka. CTpykTypa u
(GYHKIMU KIIETOYHOW CTEHKU pacTeHUi, rpuOoB.

Hutonnasma. Iluto3omb. Ilutockenmer. JIBuwxkeHue nurToriasMbl. OpraHouabl  KJIETKH.
OpnomemOpaHHBIE OpraHouJbl KiIeTKH: »HAomna3Mmaruyeckas cetb (DIIC), ammapat [ombmxw,
JIM30COMBI, UX CTpOeHHE U GYHKIMH. B3auMOCBsI3b 0OAHOMEMOpPAaHHBIX OpraHou 0B KieTku. CTpoeHue
TPaHyJIpHOTO peTHKyinyma. Mexanusm nanpaenenus 6enxoe ¢ IIIC. CuHTe3 pacTBOPHUMBIX OEJKOB.
Cunre3 kieToyHbIXx MeMOpaH. ['mankuii (arpaHyJsIpHbBIM) SHAOMIA3MATHYECKUH PETUKYIYM.



CekperopHass QyHkuus anmnapata [onpmku. Moougukayus 6benkose 6 annapame [ oabodxcu.
Copmuposka benxkos 6 annapame I'onv0ocu. TpaHCIOPT BEIIECTB B KJeTKe. Bakyosn pacTUTENbHBIX
kierok. Knerounsrii cok. Typrop.

[TonmyaBTOHOMHBIE ~ OpPraHOMJBl  KJETKM: MHUTOXOHJPHUM, IUIACTUABL.  [Ipoucxoowcoenue
mumoxonoputi u naacmuo. Cumbuoeenes (K.C. Mepeaickosckuii, JI. Mapaynuc). Ctpoenre u GyHKIIUN
MHUTOXOHJpUH U Tnactul. llepBuUYHbIE, BTOPUYHBIE M CIIOKHBIC IUIACTHBI (DOTOCHHTE3UPYIOLIHX
AYKapuOT. XJIOPOIJIACTHI, XPOMOIJIACTHI, JIEMKOIJIACTHI BHICIIMX PACTEHUM.

HemembOpannsbie opranouas! kaeTku CTpoeHue 1 QyHKIIMA HeMEeMOPAaHHBIX OPTaHOHIOB KIIETKH.
PuGocomsl.  Ilpomescymounvie guiamenmovi. MuKpopuUIaMeHTbl. AKMuHO8ble MUKPODUIAMEHMBL.
MplleuHble KIETKU. AKMUHOBble KOMNOHEHMbl HeMbluleuHblx Kiemox. Mukporpyoouku. KneTounsiit
nentp. CTpoeHne M IBUKEHHE KTYTUKOB M pecHUYeK. MUKpOTpyOOuKH HUTOmIa3Mbl. LleHTprob.
benku, accoyuuposannvie ¢ mukpogpuramenmamu u Mukpompyboukamu. Momopuwie benxu.

Snpo. O6onouka sapa, XpOMaTHH, KAPHOILIIA3Ma, SIIPBIIIKH, KX CTPOCHUE U (QYHKIMH. S epHbIid
OenkoBblii  Marpukc. [IpocTpaHCTBEHHOE pacmoJOKeHHE XpPOMOCOM B HMHTEp(a3HOM  sape.
dyxpomamun u cemepoxpomamun. belku XpoMaTuHa — TUCTOHBL. J[uHamuxa s0epHoti 000104KU 8
mumo3se. Hoepuulii mpancnopm.

Knerounsie BkmroueHus. CpaBHHTEIbHAs XapaKTEPUCTHKA KIETOK JyKapuoT (pPacTUTEIBHOH,
JKUBOTHOM, T'PUOHOIN).

JdemMoHcTpanun

[optpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuner u cxembl: «CTpoeHHE 3YKapHOTUUYECKOW KIEeTKH», «CTpOeHHE >KMBOTHOM KIIETKWY,
«CTtpoeHre  pacTUTENbHOH  KieTku», «CTpoeHwe  MuToXoHmpum», «Sapo», «CtpoeHue
POKAPUOTUYECKOM KIIETKI.

O6opynoBaHue: CBETOBONH MHKPOCKON, MHKPOIpPENapaThl PacTUTENBHBIX, KUBOTHBIX KIETOK,
MUKpOIpernapaThl 0aKTepUaTbHBIX KIJIETOK.

JlaGopaTopHas pa6oTa «/I3yueHne CTpOCHUS KIETOK pa3IMyHBIX OPraHU3MOBY.

IIpakTuyeckas pabora «I3yueHne cBONCTB KJIETOUHOW MEMOPAHBD.

JlabopaTtopnass pabora «MccinenoBaHue IUIa3MONIM3a W JIEIUIA3MOJHM3a B PACTHTEIBHBIX
KIIETKaX».

IIpakTuyeckas padora «/3yueHne IBUKEHUS [IUTOIUIa3Mbl B PACTUTEIIBHBIX KIETKaX).

Tema 6. O0OMeH BelecTB M IPeBpallleHUe JHEPIUHU B KJIeTKe

AccuMmIUsA U JAUCCUMUILIIMS — JIB€ CTOPOHBI MeTaOonm3ma. Tumbl oOMeHa BeHIeCTB:
aBTOTpO(HBIM U rerepoTpodHBIA. YuyacTHe KHCIOpoAa B OOMEHHBIX Ipoleccax. JHEpPreTuueckoe
obecrieueHue KieTku: mpeBpameHue AT® B oOMeHHBIX mporeccax. PepMEeHTATHUBHBIA XapakTep
peaknuii KJIeTo4Horo meradonm3ma. DepMeHThI, UX CTPOEHHUE, CBOWCTBA M MEXaHU3M [EHCTBUS .
Kodepmentsl. Otnnuus GpepMeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku -akTuBaTOphl U OENKu-
UHTHOUTOPBI. 3aBHCUMOCTh CKOPOCTH (PePMEHTATUBHBIX PEAKIIMI OT pa3IHYHbIX (PAaKTOPOB.

[lepBUYHBIl CHHTE3 OpraHUYECKHX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUZeHHbIN U
oxcueenHbvlil pomocunmes y baxmepuii. Ceemocoduparowue nuemMenmosl U NUSMEHMbl PeaKYUuOHHO20
yenmpa. Ponp xnoporuiactoB B npouecce porocurreza. CpeToBast U TeMHOBast Ga3bl. Pomoovixanue,
C3., Cs- u CAM-munwvt homocunmesa. [IponyKTHBHOCTh (hoTOCHHTE3a. BiusiHuIE pa3nmuyHbIX (aKTOPOB
Ha CKOpOCTh (hoTOCHMHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3. PasHooOpa3ue OpraHM3MOB-XEMOCHHTETHKOB: HUTpUUUIUpYIOIIHE OaKTepuu,
xKenez00aKTepuu, cepodaKTepHH, BOAOPOIHbIE OaKTepruu. 3HaUYeHHEe XEMOCHHTE3a.

AHa’poOHbBIe OpraHmW3Mbl. Buabl OpokeHus. [IpomykTel OpOXKEHHS W WX HCIOJIb30BaHUE
YeNOBEKOM. AHAYPOOHBIE MUKPOOPTaHU3MBbI KaK 00BHEKThl OMOTEXHOJIOTMH U BO30YAUTENN O0JIe3Hel.



AnpoOHBIE OpraHu3Mbl. DTarbl YHEpPreTudeckoro ooMena. [loaroropurensuseiii stan. [ mukomm3
— OECKHCIIOPOIHOE PACILENIICHHUE TIIIOKO3BI.

buonornyeckoe OKHCIEHHME, WM KJIETOYHOE JbIXaHue. PoJlb MUTOXOHIpPHUM B Ipoleccax
Oouonornueckoro okucienus. Lukimmueckue peaknuu. OxucnutenabHoe GochopunupoBanue. Iuepeus
MembpanHoeo epaduenma npomonos. Cumnmes AT®: paboma npomonnou ATD-cunmasol.
[IpenmymiectBa a’poOHOro MmyTH OOMEHa BeIIeCTB Tmepeln aHa’poOHBIM. D PPEeKTUBHOCTH
OHEPreTUYECKOro OOMeHa.

JdemMoHcTpanumn

Hoptpetsr: k. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, Il.
Murtuenn, I'. A. 3aBap3uH.

Tabmuust u  cxembl: «®DoTocuHTE3», «OHeEprernyeckuii oobmen», «buocunTes Oenkay,
«Crtpoenne hepmMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MHKPOCKOIN, OOOpPYAOBAaHME [JIsi MPHUTOTOBJIEHHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHasi padora «/3ydeHHe KaTaJMTHUECKOH aKTMBHOCTU (DEPMEHTOB (Ha IpHUMeEpe
aMUJIa3bl UM KaTajas3bl)y.

JlaGoparopHasi paGora «/3yueHue pepMEHTATUBHOI'O pacILIEIUIEHUS MEPOKCHAA BOJIOPOAA B
PACTUTENBHBIX U JKUBOTHBIX KIETKAX.

JlagopaTopHas padora «CpaBHEHHE PO1IECCOB (HOTOCHHTE3a K XEMOCHUHTE3a».

JlaboparopHasi padora «CpaBHEHHE ITPOIIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HacnencrtBennast uHGopManus M peajns3anus eé B KiIeTKe

Peakuuu wmarpuuHoro cuHte3a. [IpuHIMI KOMIUIEMEHTApPHOCTH B pEaKLHUSAX MAaTPUYHOTO
cuHTe3a. Peamuzanus HaciencTBeHHoW wuH(opmanuu. ['eHeTHYeckuii KOI, €ro CBOWCTBA.
Tpanckpunuuss — Marpuusbldi cuHTe3 PHK. IIpuHOUMIBI TpaHCKpUIILIMK: KOMILJIEMEHTAPHOCTb,
aHTUTAPAIUIEIBbHOCTb, aCUMMETPUUHOCTh. Co3pesanue mampuynvix PHK 6 aykapuomuueckou Kiemke.
Hekooupyrowue PHK.

Tpancnauusa u e€ srtanbl. Yuactue tpaHcnopTHelx PHK B Ounocunrese Oenka. VYcinoBus
O6uocunTe3a Oenka. KomupoBanue aMuHOKUCIOT. Pons pubocoM B OnocuHTE3e Oernka.

Coepemennvie npedcmagnenus o cmpoeHuu 2enog. OpraHusanus IeHoOMa y TNpPOKapuoT U
9yKapuoT. Perymismus akTMBHOCTH TeHOB Yy mpokapuoT. ['umoresa omepona (®. XKako0, XK. Mano).
MonekynapHvle Mexanusmvl dKcnpeccuu 2eHos8 y aykapuom. Ponv xpomamuna 6 peeynayuu pabomoi
eenos. Perynsuus 0OMEHHBIX MPOIECCOB B KieTke. KieTouHbli romeocTas.

Bupycbl — HeknerouHble (GOpMBI KM3HM U oOnuraTHble mapa3uThl. CTpoeHue MpPOCTHIX U
CIIOKHBIX BHUPYCOB, PEeTPOBUPYCOB, OakTteprodaros. JKusnennwvii yuxn [JHK-codepacawux eupycos,
PHK-cooeporcawux supycos, bakmepuoghazos. Obpamnas mpaHckpunyus, peeepmasa, unmezpasd.

BupycHbie 3a0o1eBaHust yenoBeka, sXxUBOTHBIX, pacTeHuit. CIIMJI, COVID-19, counanbHbie U
MEIUITUHCKUE ITPOOJIEMBI.

buoungopmamuxa: ummeepayus u anamuz oOomvuwux maccusos («bigdatar) cmpyxkmypHwix
ouonoeuneckux OauHvix. Hanomexnonocuu 6 ouonoeuu u meouyuue. Ilpoepammupyemvie Gyuryuu
benxos. Cnocobvl 0ocmasKku 1eKapcms.

JdemMoHcTpanumn

[Toptpetsi: H. K. Kosbrios, /. . UBaHOBCKUI.

Tabmuub! 1 cxembl: «buocuHTe3 O6enkay, «I'eneTnueckuii kon», «Bupyce», «bakrepuodarmy.

IIpakTnueckas padora «Co3znaHne MOIEIH BUPYCay.

Tema 8. /Ku3HeHHBIH MK KJICTKHU



Knerounsiii ki, ero nepuoasl u peryisanus. Muteppasza u muto3. OcoO0EHHOCTH MPOLECCOB,
nporekatonmmx B uHTepdaze. IloaroroBka  kieTku K geneHuto.  [IpecuHTeTMYECKMU
(MOCTMUTOTHYECKU), CHUHTETUYECKUH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEepUOabI
uHTEepQa3bl.

Martpuunsiii cuntes JJHK — pennukanus. [Tpunuune! pennukanuu JIHK: kommnemMmeHTapHOCTS,
ITOJIYKOHCEPBATUBHBIN CHHTE3, aHTUIApauieabHOCTh. Mexanusm permmkanuu JIHK. XpoMocoMsl.
Crpoenue xpomocoMm. Temomepbl W Teiaomepaza. XPOMOCOMHBIM HAaOOp KIETKH — KapUOTHIL.
JIMTUTOn THBIH 1 TarmouIHIA HA00PB! XpoMocoM. ['omonorngasie XpoMocoMbl. [10JI0BBIE XPOMOCOMBEI.

Henenue kneTku — Muto3. CTaauM MUTO3a U MPOUCXOASUINE B HUX MPOLECChl. THUIBI MUTO3a.
Kaprnokunes u uurokunes. buonornueckoe 3HaueHrEe MUTO3A.

Perynsuus MutoTHueckoro nukia kiaerku. [lporpammupyemast kierouHasi THOes — arnonTo3.

Knerounoe sapo, XpoMocoMBl, (YHKIHMOHaJbHAas TEHOMHKA. Mexanuzmvl npoaugepayuu,
ougpgepenyuposxu, cmapenus u euberu kiemok. «L{ugposas xkremxka» — oOuoungopmamuveckue
Mooenu YHKYUOHUPOBAHUSL KNeMKU.

JdeMoHcTpanuu

Tabmuubpl u cxembl: <«OKU3HEHHBI LMK KIETKH», «Murosz», «CTpoeHHe XpOoMOCOMY,
«Pemmuakamus JJTHK».

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKpOIpenapaThl: « MUTO3 B KJIETKaX KOpEIIKa JTyKay.

JlaboparopHas pa6oTa «/3yuyeHrne XpoMOCOM Ha FOTOBBIX MUKPOIIpENnapaTax>».

JlabopaTopnasi padora «HabmoaeHre MuTO3a B KJIETKaX KOHUMKA KOPEIIKa Jiyka (Ha TOTOBBIX
MHUKpOIIpernaparax).

Tema 9. CTpoeHue U (pyHKIIMH OPraHU3MOB

buonornyeckoe pa3zHoobOpasue OpraHHU3MOB. OnHOKIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOUYHbIE€ OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U JKU3HEIEATEIHbHOCTH OJHOKIETOUYHBIX OpraHu3MoB. bakrepuu, apxen,
OJTHOKJIETOYHBIE IPUOBI, OTHOKIETOYHBIE BOJOPOCIH, IPYTUe MPOTUCTHL. KOJTOHMAIBHBIE OpraHU3MBI.

B3anmoCBA3p 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M CHUCTEMBbI OpPraHOB.
OpranusM Kak equHoe 1enoe. I'omeocras.

Txanu pacrenuil. Tunsl pacTUTENbHBIX TKaHEH: oOpa3zoBaTeNbHas, IMOKPOBHAs, MPOBOIAIIAL,
OCHOBHasi, MexaHnyeckasg. OcoOEHHOCTH CTpoeHHs, (YHKIHMH M PACIONIOXKEHUS TKaHEeH B opraHax
pacTeHuil.

TkaHM XUBOTHBIX M 4YeJOBEKAa. THIbl KUBOTHBIX TKAaHEW: AMUTEIMANIbHAS, COEIUHUTENIbHAs,
MblleuHass, HepBHas. OCOOEHHOCTH CTpoeHUus, (YHKIHMA W pPaCHOJIOKEHUs TKaHell B opraHax
JKUBOTHBIX U UEJIOBEKA.

Opranbl. BereraTuBHble U TeéHEpaTUBHbIE OpraHbl pacTeHuil. Opranbl U CHUCTEMbl OPraHOB
JKUBOTHBIX U uenoBeka. DyHKIUU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3zmoB. Kapkac pacrenuil. CkeyeTbl OZHOKJIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyHblil 1 BHyTpeHHUH ckeneT. CTpOEHHE U TUIIBI COETMHEHUS KOCTEH.

JIB>keHHe OpraHu3MoB. JIBM)KEHHE ONHOKJICTOYHBIX OPraHHM3MOB: aMEOOHMIHOE, JKT'yTHKOBOE,
pecHuYyHOe. J[BMKEHUME MHOIOKJETOYHBIX PACTEHHUI: TpPONU3MBI W  HACTUU. JIBUXKeHHe
MHOTOKJICTOUHBIX KUBOTHBIX M YeJIOBEKa: MblleyHasi cucrema. Pednexc. CkeneTHbIe MBIIIIIBI U UX
paboTa.

[Iutanue opranusmoB. llorionieHrne BOABI, YIJIEKUCIOTO ra3a W MHUHEpAJbHBIX BEIIECTB
pactenusiMu. [luTaHue >KMBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIIETOUHOE NuileBapeHue. [lutanue
MO3BOHOYHBIX JKMBOTHBIX. OTHOEnbl MNHUIIEBApUTEIBHOrO TpakTa. IlunieBapuTenbHbie KEe3bl.
[InmeBapuTenbHas CUCTEMA YEIOBEKA.



Hpixanue opranu3MoB. [[pixanme pacteHuil. [pixanue >xuBoTHBIX. uddy3us razoB uepes
MOBEPXHOCTh KieTkH. KoxHoe pgpixanue. J[lpixatenpHas mnoBepXxHOCTh. JKalGepHoe u JErodHoe
JpIxaHue. JlpIxaHue MO3BOHOYHBIX XUBOTHBIX M UYEJIOBEKA. DBOJIOLIMOHHOE YCIOKHEHHE CTPOCHUS
JErKMX MO3BOHOYHBIX JKUBOTHBIX. J[pIXaTenbHast cucTeMa yeloBeka. MeXaHu3M BEHTUJIALMU JETKUX Y
NTUL U MIIEKONUTaOMX. Perynsauus asixanus. JpixaTeabHble 00bEMBI.

TpaHcnopT BEHIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI paCTeHHI. TpaHCIIOPT BELIECTB Y
)KUBOTHBIX. KpoBeHOCHas cucrema u €€ opranbsl. KpoBeHOCHas cucTeémMa MO3BOHOYHBIX )KMBOTHBIX U
yenoBeka. Ceppie, KpOBEHOCHBIE cOCyabl M KpoBb. Kpyrum KpoBooOpamieHusi. DBOJIOIMOHHBIE
YCIIO)KHEHHUSI CTPOCHUS KPOBEHOCHOM CHCTEMBl IMO3BOHOYHBIX J>KMBOTHBIX. Pabota cepama u eé
pEryJIsALus.

Beigenenne 'y opraHusmoB. BeigeneHne |y  pacTteHuid.  BeiieneHwe  y  KMBOTHBIX.
CokpatutenbHbie Bakyosud. Opransl BelieneHus. GuibTpaius, ceKpenus 1 o0paTHOE BCaChIBaHUE KaK
MEXaHU3Mbl pabOThl OpraHoB BblAeneHHs. CBS3b MOJIOCTH Tela C KPOBEHOCHON W BBIIETUTEIHHOU
cuctemMaMu. Bpinenenne y MO3BOHOYHBIX JKMBOTHBIX ©  4YejoBeka. [louku. CrpoeHue wu
¢yHkunoHupoBaHue HePpoHa. OOpa30oBaHUE MOUYH Y YEJIOBEKA.

3amuTa y OpraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3moB. Crnopbl OakTepuil M IUCTHI
IIPOCTEHINNX. 3allUTa Y MHOIOKJIETOYHbIX pacTeHud. KyTtukymna. Cpeacrsa nacCUBHOM M XMMUYECKON
31U Thl. DUTOHLIUIBI.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIE. 3alllUTa OpraHu3Ma OT
OonesHei. IMMyHHas cucteMa desoBeka. KileTOUHBIH M TyMOpPaJbHBIH HMMYHUTET. Bposk1€HHBIN 1
NPHOOPETEHHBIN CITelu PUUYECKU MMMYHUTET. TeopHsi KJIOHAJIbHO-CeleKTuBHOro ummyHnurera (I1.
Opmux, ®. M. bepuer, C. Toneraa). BocnanurenbHbie OTBEThl OpraHu3MoB. Pojb BPOXKIEHHOTO
MMMYHHUTETA B Pa3BUTHH CHUCTEMHBIX 3a00JICBaHHIA.

PaznpaxxuMocTh U peryysinus y opraHu3MoB. Pa3apakuMocTh y OJHOKIJIETOYHBIX OPraHU3MOB.
Taxcucel. PazpaxuMocTs U peryisitus y pacTeHui. POCTOBbBIE BElIECTBA U UX 3HAUYECHUE.

HepBHas cucrema u pedieKTopHasi perysiusi y )KUBOTHBIX. HepBHasi cucrema u e€ OTHEINbI.
OBOMIOIIMOHHOE YCIIO)KHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y KMBOTHBIX. OTIENbl TOJOBHOIO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pediekc u pedaekropHas ayra. be3sycnoBHbIE U yCITOBHBIE PEQIICKCHI.

I'ymopanbHas perynsiuus W JHAOKPUHHAs CHCTEMA JKMBOTHBIX M 4enoBeka. JKemessl
SHJIOKPUHHOW CHCTEMBI U UX TOPMOHBI. J[efcTBUE rOPMOHOB. B3auMOCBSA3b HEPBHOM M YHIOKPUHHOU
cucreM. [ unoranamo-runodusapHas cucrema.

JdemMoHcTpanun

IToptper: W. I1. ITaBnos.

Tabmuner u  cxembl: «OIHOKJIETOYHBIE BOAOPOCHN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimmey», «Opranbl IBETKOBBIX pacTeHU», «CHUCTEMBbl OPraHOB MO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHHEe HaceKoMbix», «TkaHu pacteHui», «KopHEBbIE CHCTEMBI»,
«Ctpoenne crebns», «CTpoeHHE TUCTOBOH MIACTUHKH», « TKaHU )XKUBOTHBIX», «CKEJeT 4eloBeKay,
«[IumeBaputensHas cucrema», «KpoBeHocHas cucrema», «JlpixatenbHas cucreMa», «HepBHas
cuctemay, «Koxa», «MplieuHas cucremay», «BpiienurensHas cuctemMay, « QHAOKPUHHAS CHCTEMAY,
«Ctpoenue wMmblmb», «Mmmynuter», «KumeunononoctHeie», «Cxema TMHTaHHUS PACTEHUI,
«KpoBeHOCHbIE CHUCTEMBI MO3BOHOYHBIX XKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHHe MIIaHAPHIY,
«BHyTpeHHee cTpoeHne 0k aeBoro uepBs», «HepBHas cucrema peio», «HepBHas cucTema JIATyIIKmn,
«HepBras cucrema mnpecMmbikaomumxcs», «HepBHas cucrema nTuny», «HepBHas cucrtema
MmilekonuTaroumxy», «HepBHas cucrema uenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHKPOCKOMN, MHUKpOMNpEnapaTbl OJHOKJIETOYHBIX OPraHu3MOB,
MHUKpOIpenaparbl TKaHEH, PaKOBHUHBI MOJUIIOCKOB, KOJUJIEKIIMM HACEKOMBIX, WIJIOKOXHUX, >KUBBIC



HK3EMIUIIPbl KOMHATHBIX pAacTeHWH, repOapuy pPAacTeHHI pa3HBIX OTIEIOB, BJIAXHBIC MpeEnaparsl
JKUBOTHBIX, CKEJIETHl TMO3BOHOYHBIX, KOJUICKIIMHM OECIMO3BOHOYHBIX >XMBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHue sl JEMOHCTpALMU MOYBEHHOTO M BO3JAYIIHOTO MUTAaHUS PAaCTEHUll, pacllenjeHUs
Kpaxmaja ¥ OenKkoB mox JeiicTBUeM (epMEHTOB, 00OpYyIOBaHUE IS JAEMOHCTPALMU OMNBITOB IO
U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEJIbHBIX JIBUKEHUU, MOJEIU T'OJIOBHOI'O
MO3ra pa3JInYHbIX KUBOTHBIX.

JlaboparopHas pa6ora «/3yueHue TkaHeill pacTeHUi».

JlaboparopHas pa6ora «/3yueHne TKaHel )KUBOTHBIX).

JlaboparopHas pa6ora «/3yueHne opraHoB IIBETKOBOT'O PACTEHHUI».

Tema 10. PazmHoXeHHe 1 pa3BUTHE OPraHU3MOB

@opMbl pa3zMHOXKEHHUSI OPraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U ToJoBOe. Buibl
0ecrnosioro pa3MHOKEHHS: TOYKOBaHUE, CIIOPYJIALNS, (PparMeHTalusl, KJIOHUPOBAHHE.

[TonoBoe pasmuoxeHue. [lonoBbie kierku, nuau ramersl. Meito3. Ctanun meio3sa. IloBenenue
xpomocoM B meno3e. Kpoccunrosep. buonorndyeckuii cMbIca Mel03a U IOJIOBOro mpouecca. Menos u
€ro MECTO B )KU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzapoasieBoe paszputue. ['amerorenes y xuBOTHBIX. [losioBbie xene3sl. OOpa3oBaHue U
pa3BUTHE MOJOBBIX KIETOK. CiepMartorenes u oorexe3. CTpoeHue MoJIOBBIX KIETOK.

OmnonoTBOpeHNe M HSMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CHocoOBl OIJIOJOTBOPEHHUS:
HapyXxHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpPHONIOTHS — HayKa O DPa3BUTHH
opranu3moB. Mopghozcenes — o0na u3 enasuvix npoobaem smopuonozuu. Konyenyus mopgpoeenos u
Mmooenu mopghoceneza. Ctanuu 3MOpHoOreHe3a KUBOTHBIX (Ha mpumepe Jarymkn). Jpodnenue. Turbt
npoOneHus. JJemepmunupoeantnoe u HedepMuHuposarvoe opobaenue. Bracmyna, muner 6aacmyrn.
OcoOeHHOCTH TPOOTIEHHS MIICKOMUTAOMINX. 3apOABIIIEBbIC TUCTKH (TACTPYIIALHS). 3aKIaJKa OPraHOB
W TKaHEH W3 3apOJbIIIEBBIX JUMCTKOB. B3auMHOE BIUSIHUE YacTe pa3BUBAIOIIETOCS 3apOJIbIia
(oMOpuoOHaNbHAS MHAYKIMS). 3aKiIagka TUlaHa CTPOCHHUsS >KMBOTHOTO KaK pPe3ylbTaT HEepapXUUECKHX
B3aMMOJICHCTBHI TCHOB. BimsiHre Ha AIMOpPUOHAILHOE Pa3BUTHE PA3IMIHBIX (PAKTOPOB OKPYKAIOIICH
CpEblL.

Poct n pazButue xuBoTHbIX. [locTamMOpnonansHblll nepuon. [IpsMoe u HempsiMoe pa3BUTHE.
PasButue ¢ meraMmopdo30M y 6€CrIO3BOHOUHBIX U TO3BOHOYHBIX KUBOTHBIX. bronoruueckoe 3HaueHme
NPSIMOrO ¥ HENPSMOI'O pa3BUTHS, UX paclpocTpaHeHue B npupoze. Tumsl pocta ;KkUBOTHBIX. DaKTOPHI
PErynaluu pocTa >KMBOTHBIX M udenoBeka. CTaauM MOCTIMOPHUOHAIBHOTO Pa3BUTHUSL Y JKUBOTHBIX H
yenoBeka. [lepuoasl oHTOreHe3a yenoBeka. CTapeHue u cMepTh Kak OMOJIOrHUeCKUe MPOIIECCHI.

Pa3smHo)keHHMe W pa3BuTHE pacTeHui. ['amerodut m crmopodutT. Melo3 B KU3HCHHOM IIMKIIE
pactenuii. O6pazoBanue crop B mporecce Melo3a. ['amerorenes y pacrtenuii. OniaogoTBOpeHUE U
pa3BUTHE pACTUTEIbHBIX OpPraHu3MoB. JIBOWHOE OIUIOAOTBOPEHHME Yy LIBETKOBBIX paCTEHUM.
OO0pazoBaHue 1 pa3BUTHE CEMEHH.

MexaHu3MBbl PeTyJILMY OHTOT€HE3a Y paCTEHUN U )KUBOTHBIX.

JdemMoHcTpanun

[Hoptpetsi: C. I'. HaBammn, X. Hlneman.

Tabmuner u cxembl: «BereraTmBHOEe pa3sMHOXKEHHE», «THIBI OECHONOro pa3MHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJOMOHAJb», «Pa3sMHOXEHUE 3BTIICHBI», «PazMHOXeHHe Tuapb», «Meinosy,
«XpomocoMbl», «['amerorenesy», «CTpoeHue SHULEKIETKHM U crepMaTo3onaa», «OCHOBHBIE CTaauu
oHTOreHe3a», «lIpsmoe u HenpsaMoe pa3Butue», «Pa3BuTHe MalcKoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nArymku», «J[BOMHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX pacTeHui», «CTpoeHHE CeMsH



OJTHOMOJBHBIX M JIBYJOJIBHBIX pacTeHUN», «OKU3HEHHBIM LUKJI MOPCKOM KamycThl», «KU3HEHHBIN
UK MXa», «KU3HEHHBIA HUKJI NATOPOTHUKAY, « KMU3HEHHBIN LIUKJII COCHBD.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHUKpONpEnaparbl SHLEKIETOK M CIIEpMaTO30UJIOB,
Mozenb «LIUKII pa3BUTHS JISATYILIKW.

JlabopaTtopnasi  pabora  «/3ydeHue CTpPOEGHHMS  IIOJIOBBIX  KJIETOK Ha  TOTOBBIX
MUKpOITpenapaTax.

IIpakTnueckas pabdora «BbIsiBIeHHE TMPU3HAKOB CXOJACTBA 3apOABIIIEH TO3BOHOYHBIX
YKUBOTHBIX).

JlaboparopHas pa6ota «CTpoeHHE OpraHOB Pa3MHOKEHHS BBICIIUX PACTEHUN».

Tema 11. 'eneTnka — HayKa 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

HcTopus cTaHOBIIEHUS M pa3BUTUS T€HETHKHU Kak Hayku. Pabotsl I'. Mengens, I'. ne ®pusa, T.
Moprana. Ponp oredecTBeHHbIX yu€HBIX B pa3BuThM reHeruku. Padorer H. K. Kosbrosa, H. U.
BasunoBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®uwmnuenko, H. B. Tumodeena-
Pecosckoro.

OcHOBHBIE TEHETUYECKUE TTOHATUS U CUMBOJIBI. [ OMOJIOrMYHBIE XPOMOCOMBI, aJUIENIbHBIE T'€HBI,
aJbTEPHATUBHBIE TPU3HAKU, JOMUHAHTHBIM M PELIECCUBHBIN IMPU3HAK, IOMO3MIOTa, I€TEPO3UrOTa,
yucTas JWMHUS, THOpUIbI, TeHoTur, (GeHoTun. OCHOBHBIE METOIbl TCHETHKU: THOPUAOIOTUUECKHH,
LUTOJIOTMYECKUM, MOJIEKYISIPHO-TE€HETUYECKUH.

JdemMoHcTpanun

[Toptpetsi: I'. Mengens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. 1. BaBunos, A. H.
benozepckuii, I'. JI. Kapneuenko, 10. A. ®unmunyenko, H. B. TumodeeB-PecoBckuii.

Tabmuis! 1 cxembl: «MeToabl TeHEeTHKN», «CXeMbl CKPEIIUBAHUSD.

JlaGopaTopHas padota «/[po3oduia kak 00bEKT FreHETUYeCKUX HCCIIEIOBAHMIT.

Tema 12. 3aKOHOMEPHOCTH HACITEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBbiii 3akoH MeHzenss — 3aKOH €IWHOOOpa3usi THOPHIO0B
nepBoro nokosjeHusd. IIpaBuiio nomuHupoBanus. Bropoil 3akoH MeHzaens — 3aKOH paculenJIeHUs
npu3HakoB. [{uTonornyeckre 0OCHOBBI MOHOTUOPUIHOTO CKpPEIIMBaHUA. [ UTTOTE3a YN CTOTHI TaMeT.

Anamsupyroomee ckpemuBanue. IIpoMexyTouHbll XapakTep HaciaenoBaHus. Pacmennenue
MPU3HAKOB IIPHU HEMOJIHOM JTOMHUHUPOBAHUH.

Jurubpunnoe ckpermuBanue. Tpetuil 3akoH MeHens — 3aKOH HE3aBHCHMOrO HAaclel0BaHUS
npu3HaKoB. LluTonornyeckne OCHOBBI AUTUOPUIHOTO CKPEIINBAHMUSL.

Cuennennoe HacnenoBaHue mpusHakoB. PaGorsr T. Moprana. CuenjieHHOe HacieoBaHUE
I'€HOB, HapYyILIEHHUE CUEIIJICHUSI MEX1y I'eHaMUu. XpOMOCOMHAasi TEOpUsl HaCJIeCTBEHHOCTH.

l'eneruka mnosa. XpOMOCOMHBIM MEXaHU3M OIpEAENEeHUs Moja. AYTOCOMbl U IIOJIOBbIE
XpOMOCOMBI. ['oMOraMeTHbIi U reTeporaMeTHbIi 1noj. ['eHeTnueckas CTpyKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npru3HakoB, CIEMJICHHBIX C IIOJIOM.

I'enotun kak 1enoctHas cucteMa. IlnelioTponusi — MHOXKECTBEHHOE JICHCTBUE TeEHA.
MHoxecTBeHHbIN ajuienu3M. BzanmopelicTBue HeawiedbHbIX reHoB. KoMiieMeHTapHOCTh. DMUCTas.
[Tonmumepus.

l'eHeTnueckuili  KOHTPOJIb  PAa3BUTHS  PACTEHUW, JKMBOTHBIX M  4YEJOBEKa, a TaKxKe
(U3NOIOTUYECKIX TTPOIIECCOB, MOBEACHHS M KOTHUTHBHBIX (YHKIUA. ['eHeTmueckue MexXaHH3MBbI
CUMOMOreHe3a, MEXaHU3Mbl B3aMMOJCHCTBHUS «XO3SMH — Mapa3uT» U «XO3UH — MHUKPOOHOM.
['eHeTHUecKue acleKThl KOHTPOJISI M U3MEHEHUS HAaCIIeCTBEHHON NH(POPMAIIMH B ITOKOJICHUSIX KIETOK
Y OpraHU3MOB.

JdemMoHcTpanun

IToprpetsl: I'. Mennens, T. Mopras.



Tabmuupel u cxembl: «llepBblif U BTOpoW 3akoHbl Mennenst», «Tpetuil 3akoH Menaensy,
«Anamusupyroniee ckpemuBanuey, «HemonHoe nomuHupoBanue», «CUEIIEHHOE HACJIEI0BAHUE
npu3HakoB y npo3opuiely, «['eHernka momnay, «Kapuotun uenoBeka», «Kapumortum mapozoduiiby,
«Kapuotun ntuisi», « MHOXKECTBEHHBIN ajuienu3my, «B3auMoaencTBue reHoBy.

OO6opynoBanue: MOAEIb JUISl JEMOHCTPAllMM 3aKOHOB €IWHOOOpa3usi THOPHIOB TIEPBOIO
IIOKOJIEHNsSI W pACLICIUIEHUS NPU3HAKOB, MOJENb JJs JEMOHCTpPalUMH 3aKOHA HE3aBUCHUMOIO
HAacIeJOBaHUs IPU3HAKOB, MOJENb JUIA JEMOHCTPALMU CLENJIEHHOIO HAaCIEJOBaHUS IPU3HAKOB,
CBETOBOM MHKPOCKOIM, MHKpompemnapat: «Jpo3odunay.

IIpakTnueckas paGora «V3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEUIMBAHUS Y
Ipo30(UITBD).

IIpakTuueckas padora «/3ydeHue pe3ynbTaToB TUTHOPUIHOTO CKPEIIUBAHUS Y PO30(DUITBIY.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYMBOCTH

B3aumogeiictBue reHotuma u cpenbl Inpu  (opMmupoBaHMM (eHoTHma. VI3MEHUHMBOCTH
npu3HakoB. KauecTBeHHbIE U KOJTMYECTBEHHBIE MPU3HAKU. BUbI N3MEHYHNBOCTH: HEHACIEACTBEHHAS U
HACJIEACTBEHHAs.

MonudukanonHas HW3MEHYUBOCTb. Ponb cpeapl B (QopMupoBaHUM MOAU(PHKALUOHHOMN
u3MeHunBoctd. Hopma peaknum npusHaka. BapuanuoHHbli psa v BapuanuoHHas kpusas (B.
Horanucen). CBoiicTBa MOAH(UKAIIMOHHON U3MEHUYUBOCTH.

l'enortunuueckass u3MeHYMBOCTb. CBOICTBA T€HOTUIIMYECKOM  HM3MEHYUBOCTH.  Buubl
TeHOTUINYECKON U3MEHUYUBOCTH: KOMOWHATUBHAS, MYTAI[HOHHAS.

KoMOuHaTtuBHAas HW3MEHUYMBOCTb. MeHO3 M IOJOBOM MPOIECC — OCHOBa KOMOWHATHBHOM
U3MEHYMBOCTH. Poib KOMOWHATHUBHONW M3MEHYMBOCTH B CO3/IaHUU TE€HETHUYECKOro pa3HOooOpas3us B
npenenax OgHoro BUaa.

MyTauMoOHHass M3MEHYMBOCTb. BHIbBl MyTalnMil: TEHHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHble ¥ MHAYUUPOBAHHBIE MYTallMHU. SlAepHble W IUTOIUIa3MaTUYECKHE MYTaluu.
ComaTtuyeckue U 1mojoBble MyTaluu. [IpuduHbl BOSHUKHOBEHHUS MyTanuid. MyTareHsl U UX BJIMSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOI'O IIpollecca. 3aKOH TOMOJIOTMYECKHX pSAJIOB B
HacnencrseHHor u3menunBoctu (H.U. BaBunos). BHesnepHast ©3MEHYUBOCTh M HACIIECTBEHHOCTb.

Onueenemuka u 3SNUSEHOMUKA, PpOJb INUSCHEMUYECKUX (DAKMOpo8 6 HACAeO08aHUU U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JdemMoHcTpanun

IToptpersi: I'. e ®pu3, B. Uoranucen, H. 1. Bapunos.

Tabmunpr u  cxembl: «Buabl u3MeHYUBOCTH», «MoauduKalMOHHAS U3MEHYHBOCTDHY,
«KoMmOuHaTHBHAsT HM3MEHYMBOCTBHY», «Meiio3», «OmnogoTBopenue», «l'enernueckue 3abosieBaHUs
YeJoBeKa», «Buabl MyTanuii».

ObopynoBaHue: >KUBbIE U TepOapHble JK3EMIUISIPbl KOMHATHBIX PACTEHHUN, PHCYHKH
(poTorpadun) ;KMBOTHBIX C pa3TUYHBIMU BUIAMHU U3MEHYHBOCTH.

JlaboparopHas padora «lccienoBaHue 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHONW U3MEHYHBOCTH.
[TocTpoenune BapualimoOHHOrO psijila U BapUAIlMOHHON KPUBOW.

IIpakTuyeckas padora «MyTaruu y a1po30Quiisl (Ha TOTOBBEIX MUKPOIIpENaparax)y.

Tema 14. I'eneTuka yen0Beka

Kapuorun uvenmoBeka. MexayHapoaHasl mporpaMmma MCCIEI0BaHUS I'€HOMA 4esioBeKa. MeTonbl
W3YYCHHS TCHETHKHU YeJIOBEKa: T'eHEeaIOrHYeCKUi, OJM3HEIOBBIN, IIUTOT CHETHYECKHH, TTOMYJISIIAOHHO -
CTaTUCTUYECKUH, MOJIEKYJIIPHO-T€HE€TUY €CKU . CoBpeMeHHOE omnpeneIeHue FeHOTHUHA!
MOJIHOTEHOMHOE CEKBEHHpPOBAHWE, I€HOTUIIMPOBaHME, B TOM uyucie ¢ nomoupto [ILP-anamm3a.
HacnencrBennsie 3a0osieBaHus 4enoBeKka. ['eHHbIE U XpOMOCOMHBIE 00Je3HU YenoBeka. boiyiesnu c



HACJEACTBEHHON MPEAPACHONIOKEHHOCThIO. 3JHAYEHUE MEIULIMHCKOW I'€HETUKU B MPEIOTBPAILECHUH U
JICYCHUH TEHETUYECKUX 3a00JIeBaHHMI dYeloBeKka. MeEIMKO-TeHETHUYECKOEe KOHCYJIbTHPOBAHUE.
CtBosioBbIe KJIeTKH. [[OHATHE «T€HETUUECKOro Tpy3a». DTUUECKUE aCIIEKTHI UCCIEA0BAaHUN B 00JIaCTH
pEIaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckne (akTOppl TOBBIIMICHHOW YYBCTBUTEIBHOCTH 4YeNOBeKa K (U3HUECKOMY U
XUMUYECKOMY 3arpsi3HEHUIO OKpYKarolen cpeasl. ['eHeTnueckas nmpeapacnoiaokeHHOCTh YEI0BEeKa K
MaTOJIOTHSIM.

JdemMoHcTpanumn

Tabmuubel u cxembl: «Kapuotun uyenoBeka», «MeToabl HM3Yy4YeHUS TCHETHKH YEJIOBEKay,
«["eneTnyeckue 3a00ICBaHUS YEITOBEKAY.

IIpakTnueckas padora «CocraBieHue U aHAIU3 POJOCIOBHOINY.

Tema 15. Cenexuusi Opranu3MoB

JlomecTukanus u cenekuus. 3apokJIeHne celeKunu U gomectukanuu. Yuenne H. M. BaBuiosa
o lleHTpax MpoHCXOXKAEHUS U MHOrOOOpa3usi KyJIbTYPHBIX pacTeHuil. Ponb ceneknuu B co3qaHUU
COPTOB pacTeHUW U mopoj KUBOTHBIX. CopT, mopoja, mTamMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HacnencrseHHon u3meHunBoctu H. . BaBunoBa, ero 3HaueHue Juisi CEEKIIMOHHON pabOTHI.

MeTtoapl ceneKuuoHHOM paboTbl. VICKycCTBEHHBIN OTOOp: MaccOBBIH M WHIUBUIYaJbHbII.
Ortanel KOMOWHAUMOHHON ceneknuu. VcmbplTaHue mnpousBoguTeneil mo motoMctBy. OTOop moO
TEHOTHITY C MOMOUIBIO0 OIEHKH (DEHOTHIAa MOTOMCTBA U OTOOP MO T'€HOTHUITY C MOMOIIBI0 aHaIHu3a
JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ| CEJICKIIMOHHOW paOoThl. PainanimoHHBI U XUMHYECKHI
MyTareHe3 Kak MCTOYHHMK MYTallUid y KyJbTypHBIX (hopM opraHuzMoB. lcmoip3oBaHHE T€HOMHOTO
penaKkTUpoBaHUS M MeTonoB pexomMOuHaHTHBIX JIHK miis momydeHuss MCXOMHOTO MaTepHana s
CEJIEKLINH.

[Tonyuenue monuruion10B. BHyTpruBHI0Bas THOpHAN3ays. bIM3KopoICTBEHHOE CKpEIIMBaHHUE,
Wi UHOpuAWHT. HepoacTBeHHOE CKpellMBaHWe, WM ayTOpuauHT. ['eTepo3nc W ero MPHYHHEIL.
Hcnonb3oBanue rerepozuca B cenekuuu. OtnanéHHas rubpunmsanus. [Ipeogonenue Oecruionus
MEXBUOBBIX THOPUAOB. JlOCTHXKEHUS CENEeKIIUU PACTEHUH U )KUBOTHBIX. «3€1E€HAs pesoioyuUsy.

CoxpaHeHHe U U3YYeHHE TeHETHYECKUX PEeCypCOB KYJIbTYPHBIX PACTECHHM M UX AUKUX pOAUYEH
JUIS CO3/IaHUsl HOBBIX COPTOB U THOPHIOB CENIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue, coxpanenue u
ynpaenenue 2eHemudyeCKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbICA0BbIX HCUBOMHBIX 6 Yesx
VAYYULeHUS CYWeCmBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHULL U KDOCCO8, 8 MOM YUCTe C NPUMEHEeHUEeM
COBPEMEHHBIX MEMO0008 HAYUHBIX UCCIe008AHUU, NePed08blX Uoell U NePCNeKMUBHbIX MEXHON02U.

JdemMoHcTpanun

[Toptpetsi: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. Il. Jlykssinenko, b. JI.
Acraypos, H. bopnoyr, JI. K. benses.

Tabmuer u cxembl: «lleHTpbl MPOUCXOKACHUS U MHOr000pasus KyJIbTYPHBIX PpaCTCHHID»,
«3aKOH TOMOJIOTMYECKUX pSAJOB B HACIEACTBEHHOM W3MEHUYMBOCTH», «MeETOnbl CENeKIUun»,
«Otnanénnas rudpuau3anusy, « MyrareHes».

Jlabopatopnas pabGora «l3yyeHue cOpTOB KyJbTYpPHBIX PACTEHMM W TOPOA JOMAIIHHX
YKUBOTHBIX).

JlaboparopHas pa6ora «/3yueHre METOA0B CEJIEKIIUU PACTEHUID.

IIpakTnuyeckas padora «IIpuBuBKa pacTeHuD».

IKekypceusi «OCHOBHBIE METOABI M JOCTHIKEHHUS CEJEKIHMH pPACTEHUW M >KUBOTHBIX (Ha
CEJNICKIIMOHHYIO CTaHIIMIO, IUJIEMEHHYIO (epMy, COPTOMCHBITATEIbHBIM YYacTOK, B TEIUIMYHOE
XO35TUCTBO, B JTa0OPATOPHUIO arpOYHUBEPCUTETA HIIM HAYIHOTO IIEHTPA)».



Tema 16. BHOTeXHO10THsSI M CHHTEeTHYeCKAast OMOJIOTHA

OOBEKThI, HCIOJIb3yeMble B OHOTEXHOJOTHMH, — KIETOYHBIE U TKAHEBBIE KYIBTYPHI,
MHUKpPOOPraHU3MBbI, UX XapaKTepUCTUKa. TpaauIlMOHHAs OMOTEXHOJOTHUS: XJIEOONEUCHHE, TTOTyIeHUE
KHCIIOMOJIOYHBIX MPOAYKTOB, BUHOJIEJIHE. Mukpobuosioruueckuit CUHTE3. OOBeKTHI
MUKPOOHOJIOTHYECKHX TeXHONOruid. [Ipon3BoACcTBO Oelika, aMUHOKHCIOT U BUTAMUHOB.

CoznaHre TEeXHOJOTUH U MHCTPYMEHTOB 1I€JICHANPABIECHHOTO M3MEHEHUS U KOHCTPYMPOBAHUS
T€HOMOB C LIEIBI0 MOJYYEHUSI OPraHU3MOB M MX KOMIIOHEHTOB, COJEpXKAIIMX HE BCTPEYAIOLIHUECS B
npupojie OMOCHHTETUYECKUE Ty TH.

Knerounass wumxeHepus. Meronbl KyJabTypbl KIETOK W TKAaHEH pPACTEHUM W KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuauzanuss M coMaTH4ecKuil sMOpuoreHes. lcnonb3oBaHue
ramjouJ0B B CEIEKUMM pacTeHuil. [lonyuenue moHoKkAOHANbHGLIX aumumen. Fcnonvszoseanue
MOHOKNIOHANbHBIX U NOAUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOAOTBOPEHHUE.
PexoHcTpyKkuMs AMIEKIETOK M KIOHUPOBAHUE >KMBOTHBIX. MeETOA TpaHCIUIAHTALMU SIEP KIETOK.
Texnonocuu 0300po6NeHs, KYJIbIMUBUPOBAHUS u MUKDOKIIOHAILHO20 — PA3MHONICEHUS
CeNbCKOXO03AUCEEHHBIX KYIbIMYP.

XpoMOCOMHass M TeHHas HMHKEHepus. M CKyCCTBEHHBIM CHHTE3 I'eéHa U KOHCTPYHMPOBAHHE
pexomounanTtaeix JHK. Cozoanue mpanceennvix opeanuzmos. J|OCTHXKEHUS W TEPCIEKTHUBBI
XPOMOCOMHOM M IT'€éHHOW MH)KEHEPHH. DKOJIIOTHYECKHIE U STHUECKHE MTPOOIeMbl T€eHHOW WHKEHEPHUH.

Menunuackue OuotexHonoruu. I[loctreHomuas mudpoBas wmenunuua. ITLP-guarsHocruka.
MeTaboJIOMHBIM aHAN3, TEHOLICHTPUYECKUI aHaIM3 MPOTEOMa YEI0BEKa JJIS OIEHKH COCTOSHHS €ro
30pOBbs. M CIob30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepanusi paka. 3D-OnouHKeHepus s
pa3paboTku (yHIAMEHTAIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH, CO3/aHHUS KOMIUIEKCHBIX TKaHEH
COYETAHMEM TEXHOIOTUH TPEXMEPHOro OWOMpUHTHUHTA W cKadoimuHra UIs pemieHus 3aaad
MEPCOHAIU3UPOBAHHON MEIULIMHBI.

Co3nanne BEKTOPHBIX BaKIHMH C IENbl0 obOecriedeHuss KOMOMHHPOBAHHOW 3aIlUTHl OT
Bo3Oyauteneit OPBU, ycraHoBieHHE MOJEKYISPHBIX MeXaHU3MOB (yHkuuonupoBanuss PHK-
coJiep KallliX BUPYCOB, BHI3BIBAIOIIUX 0CO00 OMacHbIe 3a001eBaHUs YEIOBEKa U )KUBOTHBIX.

JdemoHcTpanuun

Tabmuusl u cxembl: «Vcnonb3oBaHWEe MUKPOOPTraHU3MOB B MPOMBIIIIEHHOM MPOU3BOJICTBEY,
«Knetounas nnxenepusn», «['eHHass HTHXXEHEPUSD).

JlaGopaTopHas padora «l/3yueHne 00beKTOB OMOTEXHOJIOTUMY.

IIpakTnueckas padora «llonyueHne MOJIOUHOKHUCIBIX POAYKTOBY.

Jkckypeusi «buorexHonorus — BaKHeHIIas NPOU3BOAMTENBbHAsI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHE 3BOJTIOLUOHHBIX NPEACTABJIECHUI B 0M0JI0THHU

OpomounonHass Teopusi Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHHS JapBUHHM3MA. JKU3Hb U
Hay4Has aearenbHocTs Y. JlapBuHa.

JIBwxymye cuibl 3BoMouMU BUAOB 1o Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTb Pa3MHOMKEHUS
OpraHU3MOB, HAacJEICTBEHHAas W3MEHUYUBOCTh, OOpbOa 3a CyIIECTBOBAaHUE, €CTECTBEHHBIH H
MCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuHTeTHdeckoi Teopuu sBomroruu (CTD). HeiitpanbHas Teopusi 3BOIIOIUU.
CoBpeMeHHas 3BOJIOLMOHHAsE OMOJIOTHs. 3HAau€HHE D3BOJIOLMOHHOW TEOpuM B (OPMUPOBAHUU
€CTECTBEHHO-HAYyYHON KapTHHBI MUpA.



JdeMoHcTpanuu

[TopTpetsi: Apuctorens, K. Jlunnen, K. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y. [lapBuH,
C. C. YerBepukos, 1. U. HImansraysen, . Xongein, /1. K. benses.

Tabmuups! u cxemsl: «Cucrema xuBoil mpuposl (1o K. Jlunnero)», «JlecTHuna xKUBBIX CYLIECTB
(mo Jlamapky)», «MexaHu3M (GOPMUPOBAHUS TPHUCIOCOOJICHUH y pacTeHUW H JKUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapuipyra nyremectsust U. Jlapsunay, «Haxonku Y. lapsunay, «Dopmsl
00opeOBI 3a cymiectBoBaHue», «Ilopoabl romybeii», «MHOroo0pasue KyJIbTYpPHBIX (OPM KamyCThI,
«IToponbl nomManIHUX XKUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BUJOB (1o Y. JlapBuny)», «Cxema
COOTHOIIEHHS] JBIKYUIMX CHJ OJBOMIONUN», «OCHOBHBIE TMIOJOKEHUSI CUHTETUYECKOW TEOpUHU
IBOJIIOLIUNY.

Tema 2. Mukpo3BoJronus u €€ pe3yabTarbl

[Monynsauus xak »djaeMeHTapHas eAuHUIA HBoMOIUU. CoBpeMEHHbIE METOAbl OI[EHKHU
TEHETHYECKOr0 pa3zHooOpas3usi U CTPYKTyphl momyisuuid. M3menenue reHodoHAa MOMYNISIUU Kak
JJIEMEHTAPHOE 7HBOJIIOLIMOHHOE sIBJIEHUME. 3aKOH TIeHerudeckoro pasHoBecus JIx. Xapau, B.
Baitn6epra.

OnemeHTapHble  (akTOpbl  (ABMXKYILIME CHJIBI) ABOJMIOLMHU. MyTalMOHHBIM  Iporecc.
KomOnHatuBHass usmeH4MBOCTh. Jlpei( reHoB — cilydaiiHble HEHalpaBJIEHHbIE M3MEHEHUS 4acTOT
atene B momyssinuax. Oddekr ocHoBaTens. Ipgexm Oymwiriounozo eopaviuika. Crudicenue
2eHemu4ecKko20 pazHoobpasus: npuyunvl u cieocmeus. Ilposenenue sppexma Opetigha eenos 6
bonbuwux U Mamix  nonyiayuax. Mwurpauun. M3omsuus  monymAnuid: - reorpaduueckas
(mpocTpaHCTBEHHAs ), OMooruveckas (pernpoayKTHBHAS).

EcrecTBenHbI 0TOOp — Hampapisronmi (hakTop 3BoOIUMUA. DOPMBI €CTECTBEHHOIO OTOOpa:
JIBUOKYIIANA, CTA0MIM3UPYIOIINNA, pa3pbiBaomuil (Au3pynTuBHBIN). [lonoBoii ot6op. Bo3HukHOBEeHUE
Y HBOJIIOIUS COLIMAIIHOIO MOBECHUS KUBOTHBIX.

[TpucrocoONeHHOCTh  OPraHU3MOB  KaK  pe3yibTaT MHKPOIBOIIONHMH. BO3HUKHOBEHUE
IPUCIIOCOOJIEHUH y opraHu3MoB. ApoMopdo3sl U maunoanantanud. [Ipumepsl mpucnocoOIeHuit y
OpraHH3MOB: MoOp(oJIOorHUecKHe, ¢bu3noIOrNYECcKHe, OMOXUMHYECKHE, MIOBE/IEHYECKHE.
OTHOCHUTENBHOCTh TPUCITIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHUKPOIBOJIOLHUH.
Wzomauua — imoueBoil ¢aktop BupooOpaszoBaHus. Ilytm u  cmocobbsl  BHI000pPa30BaHUSA:
ajonarpuueckoe  (reorpaduyeckoe),  CHUMIAaTpHueckoe  (IKOJIIOTHYECKOE),  «MTHOBEHHOE»
(monunmonan3anus, rudpuausanus). J1nmTeabHoCTh 3BOJIIOIUOHHBIX TPOI[ECCOB.

Mexanu3mbl GOpMUPOBAHUS OHOJIOTHUECKOTr0 pa3Ho00pa3usl.

Pone  oBomonMoHHOW ~ Ouonoruu B pa3pabOTKE HAy4YHBIX  METOJIOB  COXpPaHEHHS
OouopasHooOpasusa. MUKpPOIBOMIONMS M KOSBOJIOIMS MMapa3uTOB M UX X03s5ieB. MeXaHU3MBI
(bopMUPpOBaHUS YCTOMUYUBOCTH K aHTUOMOTHKAM U CITIOCOOBI 0OPHOBI ¢ HEHA.

JdemMoHcTpanun

[Hoptpetsi: C. C. YetBepukos, D. Maiip.

Tabmuner u cxembl: «MyTallMOHHAsT W3MEHYHUBOCTHY, «llOoNMyNAlMOHHAS CTPYKTypa BHAAN,
«Cxema mposiBaeHUs1 3akoHa Xapau—BaiinOepra», «/IBUKyIInue CHIbI 3BOJIIOLUNY, «IKOJOrHUYecKas
M30JIALINS TOMYJSIIAA CeBAaHCKOH (openny, «'eorpadudaeckast U30SIUS JTUCTBEHHUIBI CHOUPCKOMN U
JUCTBEHHULBI NaypcKoi», «llomynsinnoHHbIE BOJIHBI YHMCIEHHOCTH XWIIHHUKOB M XepTB», «Cxema
JNEUCTBUSI €CTECTBEHHOTo oTOopa», «PopMbl O0phOBI 3a cyliecTBOBaHHE», «MHIyCTpUaTbHBIMI
MEJIaHU3M, «KuBble  uHCKOIaemsbiey, «I[ToxpoBuTenbCcTBEHHAS OKpacka  >KMBOTHBIX»,
«[Ipenynpexnaaromasi okpacka >KMBOTHBIX», «Dusnonoruueckue aganranuuny, «lIpucnocodieHHOCTh
OpPraHu3MoOB M €€ OTHOCHTENbHOCTb», «Kputepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B



npupoae», «CnocoObl BumooOpazoBanus», «leorpaduueckoe BumooOpazoBaHue TPEX BUIIOB
JaHAbIme», «DKOJOrMYEeCcKoe BHI000pa3oBaHuEe BUAOB CHHMLY, «llomuniouasl pacTeHHiD,
«KamycTtHo-peneunslii tuOpu.

Ob6opyznoBanue: repdapun pacTeHHH, KOJUIEKLIMM HACEKOMbIX, Yydena MTUL[ U 3Beped cC
pUMEpaMH Pa3IMYHBIX TMPUCIIOCOOICHUH, Yydena MTUI] U 3Bepell pa3HbIX BUIOB, TepOapuu pacTeHUN
OJIM3KHX BUIOB, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMH.

JlaboparopHasi padoTa «BrIsIBICHNE H3MEHYUBOCTH Y 0cO0EiH OJHOTO BHJIaY.

JlabopaTropnasi  pa6ora  «lIpucmocobGieHusi OpraHM3MOB M WX  OTHOCUTEJIbHAs
11e71€CO000Pa3HOCThY.

JlaGopaTopHas pa6oTa «CpaBHEHHE BUOB 110 MOP(HOJIIOTHUECKOMY KPUTEPUIO».

Tema 3. Makpo3BoJironus u e pe3yabTaThl

MeTtoasl u3ydeHHs Makpo3BoJronuu. [laneoHToIOrMueckHe METOABI W3Y4YEHHs 3BOJIOLUU.
[Tepexonubie GopMbl U (PUITOreHETUY ECKUE PSIIbI OPraHU3MOB.

buoreorpaguueckue Metonsl uzydenus sBomonnu. CpaBHeHre Guopbl U (ayHbl MATEPUKOB U
ocTpoBOB. buoreorpaduyeckue obnactu 3emian. BUnbl-5HIEMUKH U PETUKTHI.

OMOpHOJIOTMYECKUE U CPaBHUTEIBLHO-MOP(OIOTHYECKUE METOAbl HM3YYEHUS HBOJIIOLHUU.
['eHeTHueckre MEXaHM3Mbl HBOJIIOLMU OHTOIE€HE3a M IOSBJEHHUS SBOJIIOLMOHHBIX HOBIIECTB.
['oMonornuHble M aHaJOTMYHbIE OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYIISIpHO-
reHEeTUYeCKHe, OMOXMMHYECKHEe M MaTeMaTHYeCKHEe METOIbl M3YUEHHUs HBOJIOLUUU. [ OMOJOrMyHBIE
rerbl. COBpeMEHHbIE METO/IbI TOCTPOCHUS (PUIIOTEHETHUECKUX J1EPEBHEB.

XPpOMOCOMHBIE MYTAllUU U IBOJIOLKS FTEHOMOB.

OO6mme 3aKOHOMEpPHOCTH (MpaBmiia) 3BOJIOIUU. [lpunyun cmenvt @yuxyuti. HeoOpatumMmocTh
HBONIIOLIMH. ANlaniTUBHAsA paauanus. HepaBHOMEpHOCTh TEMITIOB 3BOJIIOLIHMH.

JdemMoHcTpanumn

[TopTpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromiep, J. ['ekkenb.

Tabmumnper u cxembl: «@DUIOTEHETHYECKUI ps JIOMmann», «ApXEONTEepHKC», «3Bepo3ydbie
smepbl», «Creronedansr», «PuanoguTey, «CeMeHHbIE TAaOPOTHUKHY, «broreorpadudeckue 30HbI
3emmu», «lpeiid koHTHMHEHTOB», «PenmukTel», «HaudanpHble cTaguu >MOPHOHAJIBHOTO PpPa3BUTHSA
MO3BOHOYHBIX KUBOTHBIX», «['OMOJIOTHYHBIE U aHAJIOTUYHBIE OPraHbD, «PyIuMeHTbI», « ATaBU3MBDY,
«XpoMocoMHBIE HAOOpPHI uYejIoBEeKa M MIMMIIaH3e», «[JaBHBbIE HampaBiIeHHUS 3BOMIONHUN», «O0IMe
3aKOHOMEPHOCTH 3BOJIIOLIM.

ObopynoBaHue: KOJUIEKINH, TepOapuu, MYJISKU HCKOMAeMbIX OCTaTKOB OPraHH3MOB, MYJISKH
TrOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U aTABU3MOB, KOJUIEKLIUY HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3sBUTHE KU3HHU HA 3eMiie

HayuHnble TUIIOTE3bI MPOMCXOXKICHUS KU3HU Ha 3emiie. AOnoreHe3 u nancnepmus. [loHay4ynsie
NPEICTAaBICHUS] O 3apOXKACHUHU >KU3HU (KpealMoHW3M). ['Mmore3a MOCTOSHHOTO CamoO3apoXieHUus
*Ku3HU U e€ onpoBepxkenue onbitamMmu O. Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxnenue xu3Hu
1 acTpOOHOJIOTHS.

OcHOBHBIE dTallbl HEOpPraHW4Yeckod »sBooIuU. [lmaHerapHasi (reojoruveckasi) SBOJIIOIHUA.
XuMuueckast 3BoJItoLMs. AOUOTeHHBI CUHTE3 OpPraHUYecKUX BELIECTB U3 HeopraHmyeckux. OnsiT C.
Mumnepa u I'. FOpu. OOpa3zoBanue monmMepoB u3 MoHomepoB. KoarepBatHas rumoresa A. U.
OnapuHa, runore3a nepBuyHoro OymboHa JIk. XonnmeitHa, reHeTtwdeckas rumoreza [. Mémmepa.
Pu6osumer (T. UYek) wm rumoreza «mupa PHK» V. T'mnbGepra. ®opmupoBanue memOpaH U
BO3HUKHOBEHHE IMPOTOKJIETKH.



Hcropus 3emnn u MeToabl €€ u3ydeHHus. VckoraeMble OpraHu4eckre OCTaTKU. ['eoXxpoHoiorus
u e€ meronpl. OTHOCUTEIbHASI U aOCONIOTHAsE T€OXPOHOJIOrUs. ['eoXpoHoNIornyecKas IKajua: J0HBI,
3pBbI, IEPUOBI, FTOXU.

HauaneHple sTambl opranmdecko sBomonuu. llosBineHue W HIBOMIONHMS IEPBBIX KIETOK.
Opomonuisi  MeTaboimu3Mma. Bo3HHMKHOBeHHE TeEpBbIX JKocucTeM. CoBpeMeHHbIE MHKPOOHBIE
OMOIUIEHKH KaK aHAJIOr epBBIX Ha 3emuie coodmecTB. CTpoMaTomuThl. [[pOKaprOTHI U DYKapUOTHI.

[Ipoucxoxknenue 5>ykapuoT (cUMOUOreHe3). ODBOJIOIMOHHOE MPOUCXOXKICHUE BHPYCOB.
[Iponcxox1eHnEe MHOTOKJIETOUYHBIX OPraHU3MOB. BO3ZHMKHOBEHNE OCHOBHBIX I'PYIIIT MHOTI'OKJIETOUYHBIX
OpraHU3MOB.

OcHOBHBIE ATamnbl BOJIOLNHMH BBICHIUX pacTeHUil. OCHOBHBIE apoMoOpdo3bl pacTeHuil. Brixon
pacTeHult Ha cymry. [losiBIeHue COPOBBIX PacTeHHM W 3aBoeBaHUE UMU CcylI. CeMeHHbIE pacTEHUSI.
IIponcxox1eHrE IBETKOBBIX PACTCHUIA.

OcHOBHBIE 3Tallbl SBOJIOLUH KUBOTHOTO MHUpa. OCHOBHBIE apoMOpP(]O3bl KUBOTHBIX. BeHickas
¢dayna. KemOpuiickuil B3pbIB — IOSBIEHHE COBPEMEHHBIX THMOB. [lepBble XOpPAOBBIE XUBOTHBIE.
Kuzup B Boze. DBosronus 1Mo3BOHOUYHBIX. [Iponcxoxaenue ampuouit u pentunuil. [Ipoucxoxnenue
MIIeKONUTaoUMX M nTul. [IpuHnun ximoueBoro apomopdosa. OcBoeHHe OeCHO3BOHOYHBIMU H
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emie MO »paM M IMEpUOoJIaM: apXel, MpPOTEpo30i, Majaeo30i, Me3030M,
KaiiHo30M. OOmIasi xapakTepUCTHKa KIMMaTa W TeoJOrHuYecKux mporecco. [losBieHue u paciser
XapaKTEepHbIX OpPraHU3MOB. YTiieoOpa3oBaHWE: €ro YCIOBHUS U BJIHMSHHE Ha Ta30BBIH COCTaB
aTMocdepsl.

MaccoBble BBIMHpPAHUS — OKOJIOTMYECKHME KPU3MCHl mpouuioro. IIpuuuHBl W ClEACTBUS
MaccoBbIX BbIMUpaHUU. COBpEMEHHBIN 53KOJIOIMYECKHH Kpu3HuC, ero ocodeHHocTH. IIpobiema
coxpaHeHHs1 OMopa3HO0Opa3us Ha 3eMIIe.

CoBpeMeHHasi cucTeMa OpraHWMYecKoro wmwupa. [IpuHIUNBI KIacCH(PHUKAUKA OpPraHU3MOB.
OCHOBHBIE CUCTEMAaTHYECKHE TPYMIbl OPraHU3MOB.

JdemoHcTpanuun

Hoptpetrsi: ®@. Penu, JI. Cnannanuaunu, JI. Ilactep, M. . Meunukos, A. U. Onapun, JIx.
Xonpgeitn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuubl u cxembl: «Cxema ombita ®@. Penmmu», «Cxema onbita JI. Ilactepa mo u3ydeHuro
camo3apoxkaeHuss xuzHu», «Cxema oneita C. Mwumepa, I'. IOpu», «Ortanbl HeopraHuueckoin
3BOoMmoOIUNY, «['eoxpoHonornyeckas mkanay», «HauanbHblie 3Tanbl OpraHUnYecKor BoMIOIUNY, «Cxema
00pa3oBaHMs FYKaApHOT MyTEM cuMmOuorenesa», «Cucrema XUBOM Mmpupoas», «CTpoeHue BUpYycCay,
«Apomopdo3bl pacteHuit», «PuHnoduTH», «OIHOKIETOYHBIE BOAOPOCTHY, «MHOIOKIETOUHBIE
BoZiopociny, «Mxu», «llanopotHukuny, «I"onoceMeHHble pacTeHUs», «OpraHbl LIBETKOBBIX PACTEHUII,
«Cxema  pa3BUTUSL  KHBOTHOTO  MHpa», «ApoMopdo3sl  KUBOTHBIX»,  «[Ipocreiimmey,
«Kumeunononoctasiey, «llmockue uepBm», «UneHuctonorue», «PrvOb, «3eMHOBOIHBIEY,
«lIpecmbikatommecs», «lltunp», «Miuekonutaronmey, «Pa3BUTHE KU3HU B apXEUCKOW 3pey,
«Pa3BUTHE XU3HU B NPOTEPO3OMCKON 3pe», «Pa3BuThe XKWU3HU B Maneco30MCKON 3pen, «PazButue
JKU3HM B ME3030MCKOM 3pe», «Pa3BuTHe XU3HM B KailHo30MckoW 3pe», «CoBpeMeHHas cucreMa
OpPraHUYECKOI0 MUPAY.

ObopynoBanue: repbapuy pacTEHHH pPa3IUYHBIX OTAEJIOB, KOJUICKIIMH HACEKOMBIX, BIIAXKHBIC
npenapaTbl KHUBOTHBIX, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOKHX, CKEJIEThl MO3BOHOYHBIX
JKUBOTHBIX, Yydyesla NTHUIl U 3BEpEi, KOJUIEKIMM OKAMEHEJIOCTEH, IMOJE3HbIX MCKONAEMBbIX, MYJISTKU
OpPraHMYECKUX OCTaTKOB OPraHU3MOB.



BupryaabHas Ja0oparopHass padora «MopemupoBanue onsiToB Muiepa—lOpu 1o
M3YYEHUIO a0OMOr€HHOI'O0 CUHTE3a OPraHNYeCKUX COETUHEHUH B IEPBUYHON aTMOchepey.

JlabopaTopHasi padora «/3yyeHue 1 onrMcaHue UCKOMAaeMbIX OCTATKOB IPEBHUX OPraHU3MOBY.

IIpakTHyeckas padora «/3yueHne ocoOEHHOCTEH CTPOEHHS PACTEHUI Pa3HBIX OT/IEJIOBY.

IIpakTuueckas padora «l3yyeHne 0oCOOEHHOCTEH CTPOCHHS MTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IlpouncxoxaeHue 4ea0BeKa — AHTPONOreHe3

Paznensl u 3a1aun aHTPOIIOJIOTUU. METOAbI aHTPOIOJIOT U H.

CraHOBJEHUE TMPEJICTAaBICHUA O TMPOUCXOXKICHUM 4YelIOBeKa. Peluruos3Hbie BO33pEHUS.
CoBpeMeHHbIe HayYHbIE TEOPHH.

CxoncTBO 4yenoBeka ¢ KUBOTHBIMH. CucTeMaTH4YeCKOe MOJIoKeHHe yernoBeka. CBHUAETENbCTBA
CXOZCTBA YEJIOBEKA C JKUBOTHBIMHU: CPAaBHHUTEIBHO-MOP(OJIOrHUYecKre, SMOPHOJIOTHYECKHE,
du3nosoro-onoXuMudeckre, nmopeAaeHueckne. OTIMUns YeJI0BeKa OT KUBOTHBIX. [IpsMoxoxaeHune u
KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOrO MO3ra U BTOPOW CUTHAJIBHOW CHCTEMBI.

JBuxymme cuibl ((akTopbl) aHTpoIoreHesa: Ouosioruueckue, conuanbHble. COOTHOIIEHUE
OMOJIOTUYECKHUX U COLIMANIBHBIX (JaKTOPOB B AaHTPOIOT €HE3E.

OcHOBHBIE CTaAuM aHTpororeHeza. PaHHMe uernoBexkooOpa3Hble 00€3bsiHBI (IIPOKOHCYJIBI) U
paHHME NOHTUJIbl — OOIIME NPEIKHU 4YEeIOBEKOOOpa3HBIX O00€3bsiH W JIOAEH. ABCTPAJIONUTEKH —
JBYHOTHME IMpeaku Jojed. YemoBek yMenblil, MHepBble H3rOTOBJIEHHUS OpyAuil Tpyaa. Yenosek
NPSIMOX OIS M TEePBBIN BBIXO JItOjeH 3a npeneisl Adgpuku. UenoBek reiaensoeprekuii — ooumi
NpEeJOK HEeaHJEPTaJbCKOr0 YeJIOBEKa M 4YelloBeKa pa3yMHOro. YenoBek HEaHIEPTAIbCKUN KaK BUJ
moAell XOJogHOro kKiauMmarta. YeloBEeK pa3syMHbIH COBPEMEHHOrO THIA, JIEHUCOBCKUN YEJOBEK,
OCBOEHHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka u najaeoreHOMHUKa.

DBOJIOLUS COBPEMEHHOro 4esjoBeka. EcTecTBeHHbIH OTOOp B MOMYNSAIUSAX YEIOBEKa.
MyTanuoHHbIii npomece u nomuMopdusMm. [lonmynsiuoHHbIE BONHBI, Jpelid TeHOB, MUTpAIUS H
«3(pdexT ocHOBaTENSN» B MOMYISAIUIX COBPEMEHHOT'O YEIIOBEKA.

Uenoseueckue packl. [lonsatue o pace. bonbiine pacsl: eBponeonanas (eBpa3uiickas), aBcTpaio-
HerpouHas (PKBaTOpUasbHAs), MOHTOJIONHAS (a3MaTCKO-aMEepUKaHCcKasl). BpeMs u myTu paccenenus
yenoBeka no IuiaHere. EauHCTBO denmoBeueckuX pac. HayyHass HECOCTOATENBHOCTh pacu3Ma.
[Tprcnoco6eHHOCTh YenoBeKa K pa3HbIM YCIOBUSM OKpY’Karollel cpenbl. BiusHue reorpaduyeckoit
cpensl u npeiida reHoB Ha MOPQOIOTHIO U (PU3UOJIOTHIO YEITOBEKA.

MexauciuuruimHapable  MeToAasl B (usuueckoi  (OMONIOrMYECKON)  aHTPOMOJIOTHU.
OBOJIIOLIMOHHAs aHTPOIIOJIOrUs U TAJICOAHTPOIOJIOTUSl YEJIOBEUYECKUX NONyysiuuid. buoconuanbHbie
UCCIIEZIOBAHUS TPUPOIBI YenoBeka. MccieqoBanrue KO3BOMIOUU OMOJOTMYECKOTO U COLIMAIBHOTO B
YeJI0OBEKeE.

JdemMoHcTpanun

IToptpetsi: Y. HapsuHn, JI. Jluku, 4. 4. Porunckuii, M. M. I'epacumos.

Tabmuupl ©u  cxeMbl:  «MeToabl  aHTpoOHoJIoTHH», «[ OJOBHOH  MO3r  YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHBIY, «CKeNneT YenoBeKa U CKeleT MHMMIaH3e», «PyauMeHTs u
aTaBU3MbD»,  «/[BWKyliume  CHJBl  aHTpONOreHe3a», «OBOJIOLIUOHHOE  JIPEBO  YEJIOBEKay,
«ABcTpasionuTex», «YemoBek ymenbli», «YenoBek MNpAMOXOnAmUi», «J[€HUCOBCKHII YeIOBEeK»
«Heannepranbiip», «KpoMmanboniey, «llpegku yemoBekay, «ITambl dBOJIOINHUHN YeaoBeKay, «Pachbl
YEJIOBEKAN.

O6opynoBaHue: MYJSDKM OKaMEHENIOCTeW, MPEIMETOB MaTEepPUaJbHOW KyJIbTypbl MPEIKOB
yenoBeka, penpoaykuuu (dororpadun) KapTuH ¢ MHUQPOJIOTHYSCKUMU U OUOJICHCKUMH CHOKETaMHU
IIPOMCXOXKIEHUS yenoBeka, GoTorpaduu HaXoJ0K UCKOMaeMbIX OCTATKOB YeNIOBEKa, CKEJIeT YeloBeKa,



MO/JI€Nb Yepena YeloBeKa U yeperna MUMIIaH3€e, MOEIb KUCTU YeJIOBEKa M KUCTU IMMIIAH3€, MOAEIN
TOpCa MPEAKOB YEIOBEKa.

JlaboparopHasi padora «l3ydenue ocoOCHHOCTEN CTPOCHHS CKeJieTa YelIOBeKa, CBI3aHHBIX C
OPSIMOXO0XKJICHUEM.

IMpakTnueckas padora «/3ydueHne SKOJOrMYECKUX aJlanTalluii YeIOBEKay.

Tema 6. JDxoJiorHs — HaAyKa O B3aHMOOTHOLICHHMAX OPraHM3MOB M HAJ0PraHM3MEHHbIX
CHCTEM C OKpYyKawluei cpenoi

3apoXxAcHME U pa3BUTHE 3Koaoruu B Tpyaax A. 'ymOonbara, K. @. Pynse, H. A. CeBepuosa, 3.
l'exkensa, A. Tencnu, B. H. CykauéBa. Paznens! u 3amaun skonmoruu. CBsi3b KOJOTHUU C JPYTUMU
HayKaMH.

Metonsl skonoruu. IloneBble HaOMOAEHMS. OKCIEPUMEHTHI B OKOJOTMH: NPUPOAHBIE U
nabopaTopHble. MoneaupoBaHue B JKOJOTMU. MOHHUTOPHHI OKpYXKAroLIed Cpenbl: JIOKaJIbHBIM,
PErMOHANIBHBIN U TJ100aIbHBIH.

3HaueHue 3KOJIOTUYECKUX 3HAHUM AJI 4YelOBeKa. DKOJIOTNYECKOe MUPOBO33PEHHE KaK OCHOBA
CBsA3€H uenoBedecTBa C Hpupono. POpMHUpPOBAHUE 3KOJIOTMYECKOM KYJBTYpPbl M 3KOJOTMYECKON
IPaMOTHOCTH HaCEJIECHHUS.

JdeMoHcTpanuu

IMoptpetsr: A. I'ym6ompar, K. ®@. Pynbe, H. A. CepepuoB, 3. I'ekkenb, A. Tencau, B. H.
CykauéB.

Tabmuubl u cxembl: «Pa3nensl skomorum», «Metonbl 3kosorum», «CxemMa MOHHTOpPWHIA
OKPYXaIOIIEH Cpebl».

JlabopaTopnasi pabota «/3ydeHue MeTo/10B SKOJOTMUECKUX UCCICTOBAHUIN.

Tema 7. Opranu3msl 1 cpea 00UTAHUA

Okonorudeckue (akTopsl M 3aKOHOMEPHOCTH HMX AeicTBus. Knaccudukaiust 5K0JIOrH4ecKux
dakTopoB: abHOTHUECKHe, OWMOTHYECKHEe, aHTpomoreHHble. OOIIME 3aKOHOMEPHOCTH JEHUCTBUS
skonorudeckux QakropoB. [IpaBuno munumyma (K. Hlnpenrens, FO. JIubux). TomepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOONOHTHBIE OPTaHU3MBI.

Abuotnyeckue ¢aktopel. CBeT Kak skojoruyeckuwii akrop. [leficTBue pa3HBIX Y4acTKOB
COJIHEYHOr'0 CHEKTPa Ha OPraHU3Mbl. DKOJIOTHYECKHE TPYNIbl PACTEHUN M )KMBOTHBIX IO OTHOILEHUIO
K cBery. CurnanbHas poiib cBeta. @OoTONEpUOINU3M.

Temnepatypa kak skojoruueckuii Qaxrtop. JlefictBue TemmepaTypbl Ha OpPraHHU3MBL
[loiiknnoTepMHbIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPIraHU3MBI.

BrnaxxnocTs kak skonorudeckuii ¢akrop. [IpucnocodneHus pacTeHuil K TOAIEpKaHUIO BOJHOTO
Oananca. Kmaccudukanus pacteHuii 1Mo OTHOIIEHHIO K Boxe. [IpucmocoOneHus >KUBOTHBIX K
M3MEHEHUIO BOAHOI O peXUMa.

Cpenpl oOWTaHMS OpraHW3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, IIOYBEHHAas, TIyOWHHAas
MOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DHU3UKO-XUMUYECKHE OCOOEHHOCTH Cpel  OOUTaHUs
opranu3moB. [Ipucrnoco0eHns opraHu3MOB K )KM3HH B Pa3HBIX cpeaax.

buonornuyeckue putmbl. BHemnue um BHyTpeHHUE puTMbl. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHUSM YCIIOBUH JKU3HU.

XKuznennsie ¢opmbel opranu3moB. [lonstne o xu3HeHHOH (opme. JKuzHeHHble (GOpPMBI
pacTeHui: JepeBbs, KYCTapHUKHU, KYCTAPHUYKH, MHOTOJIETHUE TPaBBl, OJHOJETHHUE TpPAaBBI.
Kuznennbsle GOpPMBI )KMUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOCHHS U
o0Opa3a KHU3HH.

buotnueckue Qaxtopsl. Buabl 6MOTHUECKHX B3aUMOJEHCTBUI: KOHKYPEHILIUS, XHUIIHUYECTBO,
cumbuo3 u ero ¢opmel. [lapasutusm, koomepamus, MyTyalau3M, KOMMEHcanu3M (KBapTHPAaHTCTBO,



HaxyieOHn4YecTBO). Herpoduueckue B3ammoneiictBusi (Tommueckue, (opuyeckue, Qadbpuueckue).
3HavyeHre OMOTMYECKUX B3aMMOJCHUCTBUM IS CYIIECTBOBAHMS OPraHU3MOB B Cpele OOUTaHUS.
[IpuHUMI KOHKYPEHTHOTO UCKIIFOUEHUS.

JdeMoHCcTpanuu

Tabmuner U cxeMbl: «Okonoruueckue (akTopb», «CBETOBOM CHEKTP», «IKOIOTUYECKHE
CPyNIbl KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TenJOKpOBHBIE >KMUBOTHBIE», «XOJIOJAHOKPOBHBIE
KUBOTHBIEY», «Duzmonornueckue aganTaluu KUBOTHBIX», «Cpenpl OOUTaHUS OPraHU3MOBY,
«buonoruueckne puTMb», «Ku3HeHHBIE (HOPMBI pacTeHHi», «JKu3HEeHHbIE (QOPMBI KMUBOTHBIXY,
«JKocucTeMa IMIMPOKOJIMCTBEHHOI'O Jieca», «JKocucreMa XBOMHOro nueca», «llemu mnutanusy,
«XumuuuectBoy, «I[lapazutuzmy», «Konkypenuus», «Cumomos», «KoMMmeHncanmsmy.

ObopynoBanue: repdapuu pacTCHUN U JKUBOTHBIX, MIPUCIOCOOICHHBIX K BIHUSHUIO Pa3IUYHBIX
IKOJIOTHYECKUX (PaKTOPOB, repOapuu CBETOMOOMBBIX, TCHETIOOUBBIX U TCHEBBIHOCIUBBIX PACTEHHH,
CBETOIIOOMBBIC, TEHEIIOOMBHIE M TEHEBBIHOCIIHBBIE KOMHATHBIE PACTEHHS, repOapuu M KOJUICKIUU
TEMJIOMIOOUBBIX, 3UMOCTOMKHX, MOpPO30YCTOMUYMBBIX PACTEHUMH, dydena NTULl U 3Bepei, repdapuu
pacTeHui, OTHOCSIUXCA K THUrpoduTam, kcepoduram, Me30(puTaM, KOMHATHbIE PACTEHUS JAHHBIX
TPYNI, KOJUJIEKIIMH >KUBOTHBIX, OOMTAIOIIUX B Pa3HBIX cpefax, repOapuul U KOJJIEKIIMH pacTeHUH U
JKUBOTHBIX, OO0JIAJIAIOIIMX YEePTaMU MPHUCIIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCJIOBHM KU3HH,
repOapuu ¥ KOJUIEKIIMH PACTEHUI U KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (OPM, KOJIIEKIH KUBOTHBIX,
YYaCTBYIOUIMX B PA3JIMYHBIX OMOTHUECKUX B3aUMOJICHCTBUSX.

JlabopaTropHasi padoTa «BrIsBieHHE TPUCITOCOOJCHNH OPraHU3MOB K BIMSHUIO CBETAY.

JlaboparopHass pa6ora «BbisBiIcHHE NpPUCIIOCOOJICHHH  OPraHM3MOB K  BIIMSHHIO
TeMIepaTypb».

JlabopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos10rusi BUIOB M NONYJISILUM

DKOJOTHYeCKHe XapaKTepUCTHKU momymsiuu. [lomymsimust kak Ouonoruyeckas cucrema. Pob
HEOAHOPOTHOCTU Cpebl, GU3NIECKUX OapbepoB U OCOOCHHOCTEH OMONOTrMH BHUIOB B (hOpMUPOBAHHUH
MPOCTPAHCTBEHHON CTPYKTYyphl mnonynsauuii. OCHOBHBIE MOKa3aTeId MOMYJSLUU: YUCICHHOCTb,
IJIOTHOCTb, BO3PACTHAsl U IOJIOBAsl CTPYKTYpa, POKIAEMOCTh, MPUPOCT, TEMI POCTA, CMEPTHOCTD,
MUTpALIHSL.

Okonoruyeckas CTpykTypa mnonyiasuuud. OILleHKa YHCIEHHOCTH mnonynsanuu. JluHamuka
nomyJjsiuuu M e€ peryindauus. buornueckuil moTteHuuan nomyiasauud. MopaenupoBaHUE IHHAMHUKU
nonyysiuuu. KpuBble pocta uncieHHOCTH nonyiasauuu. KpuBbie BBDKMBaHUS. Perysnns 4McieHHOCTH
MOMYJIALUNA: POJb (PAKTOPOB, 3aBUCSIIMX U HE 3aBUCALIMX OT MJIOTHOCTU. DKOJIOTHYECKUE CTPATEruu
BU0B (r- u K-ctpaterun).

[Tonstue 00 oSKomormyeckoil Huime BuAa. MecrooduTanue. MHoOromepHas MOJAETb
skonornueckor Humm Jx.M. XatumHcoHa. Pa3mepbl skonormueckoil Huimd. lloTeHnuanbHas u
peanr30BaHHAs HULIY.

Bun kak cucrema mnomynsuuii. Apeasiibl BUAOB. Buabl M MX JKM3HEHHBIE CTPATETHU.
DKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUSI U MUTPALMI JKUBOTHBIX. bUojlornueckue MHBAa3UHU UyKEPOJIHBIX
BH/JIOB.

JdemMoHcTpanumn

ITopTpet: Ix. M. XaT4unHCOH.

Tabmuubl ¥ cxeMbl: «DKOJOTHYECKHE XapaKTEPUCTUKH momymisiuny», «lIpocrpancTBeHHas
CTPYKTypa nomyJasinuny», «Bo3pactHbie nupaMuabl monyasuun», «CKOpOCTh 3aceieHusl MOBEPXHOCTH
3emMiIM pa3IMyHbIMU OpraHu3MamMmy, «Mojenb s3konornyeckoit Humm Jx. M. XaTunHcoHay.



Ob6opynoBanue: repdapun pacTeHHH, KOJJIEKIIMH )KUBOTHBIX.

JlaGopaTopHnas padora «IIpucrnocoGieHns ceMsH pacTeHUI K pacCceIeHUIoN.

Tema 9. Jkos10rusi co001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3u MexJy OpraHu3sMamMu B
OUOLIEHO3E.

Okocucrtema kak oTKpbITas cuctema (A. JIx. Tencnu). OyHKIIMOHATBHBIE OJIOKH OPraHW3MOB B
IKOCHCTEME: MPOAYIEHThI, KOHCYMEHTHI, penyleHThl. Tpodudeckne ypoBHU. Tpodudeckue menu u
cetu. Abnotndeckue 6J10ku s3kocucTeM. [1ouBbI 1 UiBI B 9KocHcTeMax. KpyroBopoT BeliecTB U MOTOK
DHEPIUH B SKOCHCTEME.

OcHOBHBIE MOKa3aTeNM 3KOCHCTEeMBl. brnomacca M mpoaykiuss. DKOJIOIMYECKHUE IUPaMUIbI
yuces, 0MOMacChl U SHEPTUH.

Hunamurxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Daykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKlieccuu. IIepBUUHbIE U BTOPUYHBIE CYKLECCUU M UX TPUUUHBIL.
AHTponoreHHsle BO3eHCTBUS Ha cyKueccuu. KimmmakcHoe cooOuiectso. buopaznoodpasue u nmosHoTa
KpPYroBOpOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpuponHeie 3KOCHCTEMBI. JKocucmemvl 03€p U pek. IKocucmemvl Mopeli U OKeaHos.
DKocucmemvl myHOp, 1€c08, cmenelii, NyCmulib.

AHTpOINIOreHHbIE  3KOCUCTEMBI.  ArposkocucremMa.  ArpoueHo3.  Pazmuuna — mexny
AQHTPOIIOT€HHBIMU U TPUPOJHBIMHU 3KOCUCTEMAMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas ¢umopa u dayHa.
CuHaHTponm3amus ropoackoit (aynsl. bruomornueckoe u X03sSHUCTBEHHOE 3HAUEHHE arpOdKOCUCTEM U
ypOO3KOCHCTEM.

3akoHOMEpHOCTH (HOPMUPOBAHHSI OCHOBHBIX B3aMMOJICWCTBUN OPraHM3MOB B JKOCHCTEMaX.
Ponv kackaonoco sgphexma u 6udos-s0ugpuxamopos (kiouesvix 6ud08) 6 OYHKYUOHUPOBAHUU
akocucmem. llepeHOC SHEPrUM M BEIIECTB MEXKIY CMEKHBIMH HKOCHCTEMaMH. Y CTOMUYHMBOCTH
OpPraHU3MOB, MOMYJIALMI U SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JEHCTBUM.

Mexanuszmul 6030elicmeus 3a2psA3HeHUll pA3HbIX MUNO8 HA CYOOPSAHUSMEHHOM, OP2AHUZMEHHOM,
NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSAX, OCHOBbL IKOTOSUUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmeus. MeTon00r sl MOHUTOPUHIA €CTECTBEHHBIX U aHTPOIOT €HHBIX SKOCUCTEM.

JdemMoHcTpanun

[TopTpeT: A. JIxx. Tencnu.

Tabmunper u cxembl: «CTpykTypa OHOIEHO3a», «IDKOCHUCTEMa HIMPOKOJMCTBEHHOTO Jecay,
«JKkocucremMa XBOMHOro Jjeca», «OyHKIUMOHAIbHBIE TPYNIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopot BemiecTB B 3kocucremey, «Llenu nutanus (mactOuiHas, 1eTpUTHANA)Y, « IKOJOrHYECKast
nupaMuja ducemn», «IKoJorudeckas nupamuaa Ouomaccb», «IKOIOrHYecKas MUpaMuia SHEPrumny,
«O6pazoBanne Oomora», «llepBuunas cykneccusi», «BoccranoBinenue jeca mocie MoOXapay,
«Jkocucrema o03epa», «ArpoueHo3», «KpyroBopoT BelIECTB U MOTOK 3HEPrUU B arpoleHO3e»,
«IIpumepsl ypbosKOCHCTEM .

Ob6opynoBanue: repbapuu pacTEHHH, KOJUIEKIIMA HACEKOMBIX, Yy4ela MTUIl U 3Bepei, repdapun
KYJbTYPHBIX U JUKOPACTYIUX PACTEHUHN, aKBAPUYM KaK MOJIENb SKOCUCTEM bl.

IIpakTuyeckas padora «/3yueHue u onucanue ypoodIKOCUCTEMBD».

JlagopaTopHasi pa6ora «/3ydeHue pasHOOOpa3usi MENKHX IMOYBEHHBIX UJICHHCTOHOTHX B
pa3HBIX SKOCHCTEMAX).

IKCKypeusi «OKCKypcusi B TUIHWYHBIA OuoreorneHo3 (B ayOpaBy, Oepes3HsK, €NbHUK, Ha
CYXOJIOJIbHBINA WIIM TTOMMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKCKYpcHsl «IDKCKYpCHUs B arpo3KocrcTeMy (Ha MoJjie WK B TEIJIMYHOE XO35SHCTBO)».



Tema 10. buocdepa — rinodaabHasi IKocUCTEMA

buocdepa — obmemnanerapras 00omouka 3eMIH, TJI€ CYHIECTBYET WM CYIIECTBOBAJIA JKH3Hb.
PasBuTtue nmpencrasinenuii o 6uochepe B Tpynax J. 3tocca. Yuenue B. U. Bepuanckoro o 6uocdepe.
O6nactu 6uocdepsl u e€ coctan. XKupoe BelecTBo 6uochepsl U ero GyHKIIUH.

3aKkoHOMEpHOCTH cymecTBoBaHus Ouocdeprl. OcobeHHOocTH Omochepsl Kak TII00aTbHOM
sKocucTeMBbl. JlmHamMuueckoe paBHOBecue B Onocdepe. KpyroBopoTsl BemecTB 1 OMOreoXuMHUYeCcKHe
UKJIB (YTIiepoaa, a3ora). PUTMUYHOCTE siBIeHUI B Onocdepe.

3onanbHOCTh OMocdepsl. [Tonstue o Gmome. OCHOBHBIE OMOMBI CyIIU: TyHJpa, XBOWHEIE Jieca,
CMEIIaHHblE W IIMPOKOJIMCTBEHHbIE Jieca, CTEMH, CaBaHHBL, NYCTHIHM, TPOIHUYECKHE Jieca,
BBICOKOropbsi. Kitumart, pacTUTENbHBIN U )KMBOTHBIM MUP OMOMOB CYILH.

CrpykTypa U (QyHKIHS >KUBBIX CHCTEM, OIICHKA MX PECYpCHOr0 IMOTEHIHana U OmochepHbIX
(GYHKIMH.

JdeMoHcTpanuu

[Toptpetsi: B. 1. Bepnaackuii, 3. 3trocc.

Tabmuner u cxemsl: «l'eocdeprr 3emmm», «Kpyrosopor azora B mpupoape», «Kpyrosopot
yriepoga B mnpupone», «KpyroBopor kucimopoaa B mpupoae», «KpyroBopoT BoIbI B HPHPOIEY,
«OcHoBHbIe OMOMBI cymmy, «Kmumatuueckue mosica 3emmn», «Tynmpa», «Taitra», «CMenranabii
necy, «lllupokonucTBenHslil necy, «Crenby, «CaBanHay, «IlycTeiHa», « Tponnueckuit gecy.

Ob6opynoBanue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJIJIEKIINH KUBOTHBIX.

Tema 11. YesntoBek u OKpyskaoumas cpeaa

DKoNornuecKkne Kpu3uchl U MX MPUYUHBL. Bo3aeiicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3IyIIHON cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOW cpeibl. OXpaHa BOJHBIX PECYPCOB.
Pa3zpymenue noussl. OXxpaHa MoYBEHHBIX pecypcoB. M3MeHenue kiaumara.

AHTpOINOreHHOE BO3/€HCTBUE HA PACTUTEIbHBIA M KUBOTHBIM Mup. OXpaHa pacTUTENLHOIO U
KUBOTHOTO MHUpa. OCHOBHBIE MPUHIUIBI OXpaHbl mpupoabl. KpacHeie kauru. Ocobo oxpaHseMble
npupoansie Tepputropun (OOIIT). borannueckue cajbl U 300J0THYECKUE MTAPKH.

OcHOBHBIE TPUHLHUIBI YCTOMYMBOTO pa3BUTHs YeEIOBEUYECTBA M MpHUPOAbL. ParnmoHanabHOE
IIPUPOJOIIOIB30BAHUE U COXPAHEHHE OMOJIOrMUecKoro pazHooopasus 3emnn. O61Me 3aKOHOMEPHOCTH
IJI00AJIBHBIX HKOJIOTUYECKUX KpU3uCcoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCAa M €ro BEpOsTHHIC
MOCTIE/ICTBUS.

Pa3BuTHEe METOOB MOHUTOpPUHIA Pa3BUTHs OMACHBIX TEXHOTEHHBIX MpoleccoB. CucmemHvle
uccnedogeanusi nepexooa K pecypcocbepezaioueti U  KOHKYPEHMOCNOCOOHOU  dHepzemuxe.
Buonocuueckoe pasnoobpazue u ouopecypcvl. Hayuonanvhvle ungopmayuoHHvle Ccucmemul,
obecneyusarowue 00Cmyn K uHgopmayuu no coCmosHUu omoeabHuIX U008 u sxkocucmem. OcHo8bl
9Kopeaburumayuy dKocucmem u cnocobos 6opvowl ¢ buonogpescoeHusmMu. Pexoncmpykyus mopckux
U HA3EMHbIX IKOCUCTEM.

JdemMoHcTpanun

Tabmumer U cxembl: «3arps3HeHHe aTMocdepbly, «3arpsi3HeHue Tuapocheps», «3arpsa3HeHue
nouBbl», «[lapaukoBeiii 3 dekr», «Ocobo oxpaHseMble NPUPOAHBIE TeppuTopun», «Moaenu
YIPABIISIEMOT O MUPAY.

ObopynoBanue: (otorpaduu OXpaHsIeMbIX pacTeHH W >KMBOTHBIX KpacHoi kHuru Poccuiickoii
®enepaunn, KpacHoll KHUTH peruoHa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIEI'O OBPA30OBAHUA



JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycraHaBiuBaeT TpeOOBaHUsS K pe3yibTaTaM OCBOCHUS O0Y4YarOIIMMUCS MPOrpaMm
cpemHero oo1ero oopa3oBaHus: TUYHOCTHBIE, METAPEIMETHBIC U MPEIMETHEIE.

B cTpykType NHYHOCTHBIX pPE3yJIbTaTOB OCBOCHHSI MPOTPaMMbl 1O OUOJOTUU BBIJEIEHBI
CIIEIYIOIINE COCTABJISIOIINE: OCO3HAHUE 00YUYAIOIIMMUCS POCCUICKOM I'pa)1aHCKONH MJICHTUYHOCTH —
TFOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOONPENEICHUI0, Haauyue MOMmueayuu K
0o0yueHUI0 OMOJIOTUH, YyeleHanpasieHHoe pazeumiue BHYTPEHHUX YOeXKIeHHH JUYHOCTH Ha OCHOBE
KJIFOYEBBIX [[EHHOCTEH M MCTOPHUUECKUX TPaJAULIUNA pa3BUTHSA OMOJIOTHYECKOIr0 3HAHUS, cOMOBHOCMb U
cnocoonocms 00yYaIOUMXCs PYKOBOJICTBOBATHCA B CBOEH JAESITENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPHUCYIIMMH CHCTEeMe OHOJIOrHYecKoro oOpa3oBaHUs, Haiuyue npaeoCO3IHAHUS
9KOJIOTUYECKOM KYIbTYPBI, CHOCOOHOCMU cmaums eI U CTPOUTH JKU3HEHHBIE MJIaHBL.

JInyHOCTHBIE pPE3yJAbTAThl OCBOEHHS MPOrpaMMbl MO OHMOJOrMHM JOCTUTAIOTCS B E€IMHCTBE
yu4eOHOW W BOCIHUTATEIbHOW JEATENIbHOCTH B COOTBETCTBUU C TPAJWLUOHHBIMH POCCHICKHUMHU
COLMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U JYXOBHO-HPABCTBEHHBIMU I[€HHOCTSIMH, NPHUHSATBIMH B
o0miecTBe MpaBWJIaMd W HOPMAaMHM TIOBEIEHUS U CIOCOOCTBYIOT IIpolieccaM CaMOIO3HaHHs,
CaMOBOCIHUTAHUS M CaMOpPA3BUTHUsI, Pa3BUTHS BHYTPEHHENW IO3ULMU JUYHOCTH, MATPUOTH3MA U
YBaXXEHUSI K 3aKOHY M IIPaBONOPSAKY, YEJIOBEKY TpyJa U CTapllieMy IOKOJIEHHIO, B3aWMHOIO
yBa)kKeHHUs, OEPEKHOT0 OTHOIIECHUS K KYJIbTYPHOMY HACIEIUI0 U TPATUIUSM MHOT'OHALMOHAIHHOTO
Hapona Poccuiickoil @enepanuu, Ipupoie U OKPYKAIOLIEH cpelie.

JInyHOCTHBIE pE3yJbTaThl OCBOEHMsI yueOHoro mnpeamera «buosiorus» TOJKHBI OTpaXkaTh
FOTOBHOCTb M CIIOCOOHOCTh OOYYaloOLIMXCS PYKOBOJACTBOBATHCS CHOPMUPOBAHHONW BHYTpPEHHEH
MO3UIMENH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OPHEHTAllMil, MO3UTHUBHBIX BHYTPEHHHUX YOEXIEHUH,
COOTBETCTBYIOIIUX TPAJAULHUOHHBIM ILEHHOCTSIM POCCHUHCKOTO O0IeCTBa, pacHIMpPeHHE >KU3HEHHOTO
ONbITA U OMNBITA JAEATEIBHOCTU B IPOLIECCE pealn3alui OCHOBHBIX HAIIPaBJICHUI BOCIHUTATEIbHOU
JeSTEeIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOW MO3UIIMU O0YYaroIerocsi Kak akTHBHOI'O M OTBETCTBEHHOTO
YJieHa POCCHICKOro 001ecTBa;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX MPaB U 0053aHHOCTEHN, YBa)KEHUE 3aKOHA U ITPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESITENbHOCTH MPH CO3JaHUU Yy4EOHBIX IMPOEKTOB,
peleHnH y4eOHbIX U 03HaBaTEIbHBIX 3aa4, BBIIIOJIHEHUN OMOJIOTHYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEAEIIATh COOCTBEHHYIO MO3UIUIO 10 OTHOLIECHUIO K SIBJICHUSM COBPEMEHHOU
JKHU3HH U O0BSICHATH €€;

YMEHHE Y4YUTHIBaTh B CBOUX JACHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aMMOACHCTBUS
Jrofe! ¢ pa3HbIMU YO©XKIEHUSAMH, KyJIbTYPHBIMU LIEHHOCTSMHU U COLUATIbHBIM MTOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJIHEHHUS  Y4EOHBIX,
IIO3HABATEJILHBIX M MCCIIEI0BATEIbCKUX 3a7a4, YBAXKUTEIBHOIO OTHOIIEHHsS K MHEHHUIO ONIIOHEHTOB
pu 00CYKJIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOIO COJIEP KAHMUS,;

TFOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOM ESTEIBHOCTH

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

cOpPMHPOBAHHOCTh POCCHICKON T'pakJTaHCKOW HWIAECHTHYHOCTH, MAaTPUOTHU3MA, YBAXKEHUS K
CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTH mepel PoanHo#, ropmoctu 3a cBoMl Kpal, cBoro Ponuny,
CBOM SI3BIK U KYJBTYpY, IPOLUIOE U HACTOAIIEE MHOTOHAIIMOHAJIBLHOr 0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K IMPUPOJHOMY HACJIEOUI0 U MaMATHUKAM IMPUPOAbI, JOCTUKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;



CIOCOOHOCTh OIIEHMBATh BKJIAJ, POCCUHCKUX Y4YEHBIX B CTAHOBIICHHE M Pa3BUTHE OMOJIOTHH,
MOHUMAaHUs 3HAYEHUs1 OMOJIOTUH B TIO3HAHUM 3aKOHOB MPUPOJBI, B KU3HU YEIOBEKA U COBPEMEHHOTO
00I111eCTBa;

uaeitHas yoexxaEHHOCTh, TOTOBHOCTh K CIY)KEHUIO U 3ammuTe OTedecTBa, OTBETCTBEHHOCTH 3a
ero cynp0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHE TYXOBHBIX [IEHHOCTEW POCCUIUCKOTO HAPOA;

cOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOT'0 TTOBEICHUS;

CIOCOOHOCTh OIICHMBATh CHUTYallMI0 W MPUHHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTHUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOT O BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIMTENSAM, CO3JAHUIO CEMBH HAa OCHOBE OCO3HAHHOIO
MPUHATHS HEHHOCTEW CEMENHOM XKNU3HU B COOTBETCTBUH C TPAAULUAMHU HApoaoB Poccuu;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMS

ACTETHYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYAs ACTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHUE AMOLMOHAJILHOI'O BO3JEHCTBUS JKUBOM MPUPOJIBI U €€ IIEHHOCTH ;

TFOTOBHOCTh K CAMOBBIPAXXEHHUIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMJIEHUE NIPOSBIISATH KauecTBa
TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BOCHUTAHUSA, (POPMHPOBAHUA KYJBTYPbl 310POBbS U 3MOLHMOHAIBLHOIO
O0J1aromosIy4us:

MOHMMaHWE W peaju3amus 3J0poBoro u Oe3omacHoro obpasza >KM3HM (3I0pOBOE IMHUTAHUE,
COOJIIOJICHE TUTHMEHWYECKUX TMPAaBUI M HOPM, COATaHCUPOBAHHBIA DPEKUM 3aHATUH M OTABIXA,
perynspHasi puzndeckas akTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PH3UYECKOMY H IICUXUYECKOMY 3710POBBIO;

MMOHMMAaHHE IIEHHOCTH MPaBUJ WHAUBUAYAILHOTO U KOJUIGKTHBHOT'O OE€30MacCHOr0 MOBEICHUS B
CUTYaIMIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE TMIOCIEJCTBUH ¥ HENPUATHS BPEIHBIX NPHBBUEK (YHOTPEONECHUS aJIKOTOJI,
HapKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTH MacTePCTBa, TPYAOII00HE;

TFOTOBHOCTb K AaKTUBHOM JEATEIbHOCTH TEXHOJIOTMYECKOW M COLMaJbHOM HAaIpaBJIEHHOCTH,
CMOCOOHOCTh MHULIMUPOBATH, INIAHUPOBATH M CAMOCTOATEIHHO BHIMOIHATH TAKYIO €S TEIbHOCTD;

UHTEpEC K pa3nuyHbiM chepam NpodecCHOHANbHON AESITeNbHOCTH, yMEHHE COBEpIIaTh
0CO3HAHHBIN BBIOOD OynyIiel mpodeccuu U pealTu3oBbIBaTh COOCTBEHHbIE )KU3HEHHBIE MIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BaHHIO Ha MPOTSKEHUH BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCTIMTAHUS:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOLIEHHE K MPHPOJE KAaK HMCTOYHUKY JKM3HH Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHMUSI;

MOBBIIIEHHE YPOBHS OKOJIOTMYECKOH KYJIbTYpbl: NPUOOpPETEHUE OIbITa MJAaHUPOBAHUS
MOCTYIIKOB U OIE€HKH MUX BO3MOXHBIX MOCIEICTBHI N1 OKPY’KAIOIIEH cperbl;

OCO3HaHUE II00aLHOT0 XapaKkTepa IKOIOTUYECKUX MPOOJIEM U TyTel UX PeIICHNUS,

CMOCOOHOCTh MCIIOJIB30BaTh MPUOOPETaeMble MPU U3YYCHUH OWOJIOTUU 3HAHUS M YMEHUS TpU
pelieHrur TpoOJieM, CBS3aHHBIX C PAIlMOHAJBHBIM IPUPOJIONOJIb30BaHUEM (COOIIOICHUE TPaBUII
MOBEJICHHS B MIPUPOJIC, HAMPABJIECHHBIX Ha COXpPAaHEHHWE PABHOBECHS B DKOCHUCTEMAaX, OXpPaHy BHUIIOB,
JKOCHCTEM, Orocdepsl);



AKTUBHOE HENPUATHE EHCTBUM, TPUHOCAIIMX BPEA OKPYKAOLIEH MPUPOJHONU Cpene, yMEHUeE
IIPOrHO3UPOBATh HEOIArONpPUSATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MPEANPUHUMAEMBIX ACHCTBUM U
IIPEeOTBpAIaTh UX;

HaJM4Me€ PA3BUTOIO OSKOJIOTMYECKOIO  MBIIUIEHUS, OSKOJOTMYECKOM KyJbTYypbl, OIBITA
JeSITeIbHOCTH 3KOJIOTMYECKONW HAIPaBIEHHOCTH, YMEHUSI PYKOBOJICTBOBAThCS MU B [103HABATEIbHOM,
KOMMYHUKATUBHOW U COLMAJIbHOM MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOHN N1€ATEeIbHOCTH
HKOJIOrMYECKOM HApaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

cOopMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKH U 00IIECTBEHHON PAKTUKU, OCHOBAHHOI'O HAa AMAJIOre KYJIbTYp, CIOCOOCTBYIOILIET0 OCO3HAHUIO
CBOEr0 MECTa B MOJIMKYJIbTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYyJIbTYypbl KaK CpPEACTBAa B3aUMOJAEHCTBUS
MEX/1Y JIOABMHU U TTO3HAHUSI MUPA;

[IOHMMaHHUE crHenupuKd OHONOrMM Kak HaykKM, OCO3HaHHMd €€ poimu B (popMHpOBaHUU
PalMOHAIILHOTO HAyYHOT'O MBIIIJIEHHS], CO3/IaHUU LIETIOCTHOTO IPEICTaBICHHS 00 OKpYKAIOIEM MUpe
KaKk O E€IMHCTBE IPUPOJbI, YelOBEKa M OOIIEeCTBA, B NO3HAHUHU INPHUPOAHBIX 3aKOHOMEPHOCTEH U
peleHny npo0JieM COXpaHEHUs! IPUPOAHOI0 PAaBHOBECHUS;

yOeXIEHHOCTh B 3HAYUMOCTU OMOJIOTUH JJIsI COBPEMEHHOM IIUBUIIM3AIMH: 00ECIIEUeHUsI HOBOTO
YPOBHSI DPa3BUTUS MEIUIMHBI, CO3JaHHE TEPCHEKTUBHBIX OWOTEXHONOTHM, CIHOCOOHBIX pelIaTh
pecypcHble TMpoOJeMbl Pa3BUTHS UYENOBEUECTBA, IOMCKAa MyTeHd BbIXOAAa U3 TI00aIbHBIX
OKOJIOTHYECKUX TpobiieM u obecredyeHus Mepexoja K YCTOWYMBOMY Pa3BUTHIO, PalldOHAILHOMY
UCIOJIb30BAHUIO IPUPOTHBIX PECYPCOB U POPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B TONYYCHUU OWONOTMYECKUX 3HAHWUN B IENAX TMOBBIIICHHS 0O0Ieit
KyJIbTYpbl, €CTeCTBEHHO-HAy4YHOH T'pPaMOTHOCTH, KaK COCTaBHOM dYacTu (PyHKIMOHAIBHOM
IPaMOTHOCTH 00ydaronmxcsi, GopMupyeMoil npu n3ydeHun OHOJIOTHH;

IIOHUMaHHUE CYLIHOCTM METOAOB IIO3HAHMS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCITOJIB30BAThH MOJTyYaeMble 3HaHUS IS aHAJIN3a U OOBSCHEHUS SBJIECHUI OKPYKaIOILEro
MHpa U TPOUCXOAAIIMX B HEM M3MEHEHHH, yMEHHE JelaTh 00OCHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE
Hay4YHBIX (PAKTOB M UMEIOIINXCS JAHHBIX C LIEJIbIO MOYYEHHS JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAaMOCTOSITEIBHO MCIOJIb30BaTh OMOJOTHYECKHE 3HAHMS I PEelIeHus MpoliieM B
pEabHBIX JKU3HEHHBIX CUTYalUsX;

OCO3HAHME LEHHOCTU HAYYHOM JeATEIbHOCTH, T'OTOBHOCTb OCYUIECTBJISATh IPOEKTHYIO U
HCCIIeI0BATENbCKYIO 1€ATEIbHOCTh HHANBUIYAIbHO U B PYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO00Pa30BaHUIO, K aKTUBHOMY
MOJTYYEHHUIO HOBBIX 3HAHHM 110 OMOJIOTUU B COOTBETCTBHH C KHU3HEHHBIMU MOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yibTaThl OCBOGHUs YydeOHoro mpeaMera «buonorus» BKIIOYAIOT:
3HaYuMble A7 (OPMHMPOBAHHS  MHMPOBO33pEHHMS  OOy4alOMIMXCS  MEXKIUCIHUILTMHAPHbBIC
(MeXIpeqMeTHbIE) OOIIeHayYHbIE TOHATHS, OTPa)KaIoLIMe LETOCTHOCTh HAyYHOM KapTUHBI MHpa U
crien(UKy METOJOB IIO3HAHUS, HCIOJb3YEMBIX B E€CTECTBEHHBIX HayKax (BEIIeCTBO, JHEPIHs,
SIBJICHUE, TPOIIECC, CUCTEMa, HayUHBIH (DaKT, MPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeZIOBaHNE, HAOJIOJEHUE, H3MEpPEHHE, HKCIEPUMEHT U JApYyrue); YHUBEpCaJbHblE YyueOHbIE
necTBUsl (MMO3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE, PEryJSITUBHbBIE), oOecnieunBarome GopMupoBaHue
(GYHKIIMOHANBHOM TI'PaMOTHOCTH ¥ COIHAJIBHOW KOMIETEHIMH OOYyYaroIluXcs; CHOCOOHOCTh



00yyarolMXcs HCIOJb30BaTh OCBOEHHBIE MEXAMCLMILIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS H
YHHMBEpCajbHbIE Yy4eOHbIE 1EHCTBUS B TO3HABATENILHOM U COLIMAIbHON PAKTUKE.

B pesynbrate nsydenus OMOIOTHU HA YPOBHE CPEAHETO 001Iero o0pa3oBaHus y 00y4aromierocs
OyayT chopMUpOBaHbI IO3HABATEIbHBIE YHUBEpCAJbHbIE Y4eOHBbIE IEHCTBHS, KOMMYHHKAaTHUBHBIE
YHHUBEpCcaJbHbIE YueOHbIC IEHCTBUS, PETyIATUBHBIE YHHUBEPCAJIbHbIC Y4eOHbIE JEHCTBUS, COBMECTHAS
JESITEIbHOCTb.

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS MPOrPaMMBI CpeAHEro 00miero oopa3oBaHus JOKHBI
OTpaxaTh:

OBiaieHHe YHUBEPCATbHBIMHU Y4eOHbIMU NO3HABATEJIbHBIMH /1efiCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHe TeHCTBHUS:

CaMOCTOSITEIbHO  (OPMYJIMpPOBaTh M aKTyaJM3UpoOBaThb MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHUW NPUEMBI JIOTUYECKOrO0 MBINUICHUS (aHallM3a, CUHTE3a,
CpaBHEHUs, KiaccuuKaiuu, 0000IIeHHs), PACKPBIBATh CMBICT OMOJIOTMYECKUX MOHSATUN (BBIAEIATH
WX XapaKTepHbIE TPU3HAKHU, YCTAHABIUBATH CBSI3H C IPYTUMHU MTOHSATUSIMH);

OTIPEAENTh e AeTebHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUH UX JOCTHKEHHS, COOTHOCUTh
pe3yJIbTaThl ACSITEILHOCTU C [IOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATHS ATl 00BsICHEHHS (PaKTOB U SBJICHUH KUBOM MPUPOABL;

CTPOHUTH JIOTHYECKHE pACCyKIeHUsS (MHAYKTUBHbBIC, JEAyKTHBHBIC, IO AHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH M TPOTUBOPEYHS B pacCMaTpPUBAEMbBIX SIBICHHSAX, (OPMYIUPOBATH BBIBOABI H
3aKIIIOYCHHS,

MPUMEHSATh CXEMHO-MOJENIBHBIE CPEACTBA [UIsl MPENCTaBICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOLICHWH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TaKkKe MNPOTHBOPEYHH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

pa3pabaTheiBaTh MJIAH PEIICHUS MPOOJEMBI ¢ YYETOM aHaiIM3a MMEIOIIMXCS MaTepHABHBIX U
HEMAaTepUATbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHMBATb COOTBETCTBHE pE3YJIbTATOB LEJAM,
OLIEHUBATh PUCKH MOCIEICTBUIN 1EATEIbHOCTH;

KOODJIMHHUPOBATh W  BBIIOJHATH pabOTy B YCIOBHSX pEANbHOTO, BUPTYAIBHOTO W
KOMOWHHUPOBAHHOT'O B3aUMOJIECH CTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPU PEIIEHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:

BJaJIeTh HAaBBIKAMHM Y4E€OHO-HCCIENOBATENbCKOW UM TMPOEKTHOW JESATENbHOCTH, HABBIKAMU
paspemnieHusi mpoOIeM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB
pelIeHus MPaKTUYeCKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METO/I0B TO3HAHMS,

UCMOJIb30BaTh PA3JIMYHbIE BHUABI JEATEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalnu, Ipeodpa3oBaHUIO U MPUMEHEHUIO B YIEOHBIX CHTYaIlUsAX, B TOM YHCIIE TIPU CO3IaHUU
y4eOHBIX U COLIMATBHBIX MPOCKTOB;

(dbopMUpOBaTh HAYYHBI THI MBIIIJICHUS, BJIAAeTh HAyYHOU TEPMHUHOJIOTHEH, KIIOYEBBIMH
MOHATUSIMHU U METOJIaMH;

cTaBuTh W (opMynmHpoBaTh COOCTBEHHBIE 3aJadyd B OOpPa30BATEIBHOW JCATETHHOCTH H
JKU3HEHHBIX CHTYaIUsX;

BBISIBJISITH TPUUMHHO-CJICICTBEHHBIE CBS3M M aKTyalIU3HpPOBaTh 3a/1auyy, BbIJIBUTAaTh TUIOTE3y €&
pelieHus, HaXOAUTh apryMEeHTBHI JJIs J0Ka3aTelbCTBA CBOMX YTBEpXACHMI, 3aaBaTh MmapaMeTpbl U
KPUTEPHUH PCIICHUS;



AQHAJM3UPOBATH MMOJYICHHBIC B XOJC PEIICHHS 33/1a4d Pe3yJbTaThl, KpUTUUECKU OIICHHBATh HX
JIOCTOBEPHOCTb, TPOrHO3HPOBATH H3MEHECHUE B HOBBIX YCIIOBHSIX;

JIaBaTh OI[CHKY HOBBIM CHTYAIIHSIM, OIICHUBATH IPHOOPETEHHBIN OITHIT;

OCYIIECTBIIATh IIEJCHANPABICHHBI MOMCK TIEpEeHOCa CPEeICTB M CIIOCOOOB JCHCTBUS B
po(ecCHOHANILHYIO CpPENy;

yMETh MIEPEHOCUTH 3HAHMS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JIACTH KUZHEACATEIILHOCTH;

yMETh UHTETPHPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00TIacTel;

BBIIBUTATh HOBBIE UJIEH, IPEJIaraTh OPUTHHAIBHBIE TOAXObI U PELICHHS], CTABUTH TIPOOJIEMBI U
3a/1a4¥, JOIyCKAIOINe aJTbTepHATHBHBIC PEIICHUS.

3) padora ¢ uH(popmanuei:

OPHEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOPMAIUH (TEKCTe YIeOHOr 0 TTOCOOUS, HAyYHO -
MOITYJIIPHOU JTUTEpaType, OMOIOTHUECKUX CIIOBAPSIX U CIIPABOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX,
B lHTEpHETE), aHAMM3UPOBATh MH(DOPMAITUIO PA3IMIHBIX BUAOB B ()OPM MPEACTABICHUS, KPUTHICCKH
OLIEHUBATH €€ IOCTOBEPHOCTh M HEIPOTUBOPECUYNUBOCTb;

dbopMyTMpOBaTh 3aMpOChl M MPUMEHATh PA3MYHBIE METOABl TpU IOUCKE M OTOOpe
Ouonoruyeckoi nHpopmalu, He0OX0AMMOMN ISl BBIMIOTHEHUS YUeOHBIX 3a/a4;

npuoOpeTaTh  ONBIT KCIOIb30BAaHUS  MH(DOPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO U CIIOJIb30BAHUS PA3IMYHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMabHYIO  (opMy  mpencraBieHHs  OHMOJIOTMYECKOU
nHpopmaruu (cxeMbl, rpaduKH, TarpaMMbl, TAOJIUIIBI, PUCYHKH H JIPYTOE);

UCIONb30BaTh HAYYHBIA SI3BIK B KayecTBE CpeAcTBa Mpu paboTe ¢ OHOJIOrHYecKoi
uHboOpMaIUel: TPUMEHITh XUMUYECKue, (u3nueckue W MaTeMaTHUYeCKHe 3HAKW M CHUMBOJIBI,
dopmynel, abOpeBHATypy, HOMEHKIATypy, HCIOJB30BaTh M  MPEOOpa3OBBIBATh  3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJIATHOCTH;

BIIQJIETh HaBBIKAMH PACMO3HABAHUS U 3alIUTHl MHPOpMAINK, HH)OPMAIIMOHHOW 0€30MacHOCTH
JHYHOCTH.

ORyajieHHe YHUBEPCATbHBIMIA KOMMYHUKATUBHBIMH J€HCTBHSIMU :

1) obOmenne:

OCYIIECTBJISATh KOMMYHHKAITUU BO BCeX cdepax >KU3HH, aKTUBHO y4acTBOBATH B JHAJIOTE WJIH
JUCKYCCHU TI0 CYIIECTBY 00CYyXKIaeMoil TeMbl (YyMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATH CYXKIACHHUS
OTHOCHUTEJIFHO BBINOJHEHUS MpeyaraéMol 3aJayd, Yy4YUTHIBATh HHTEPEChl M COTJaCOBAHHOCTD
MO3UIHMHI IPYTUX YYACTHUKOB JUAJIOra UK IUCKYCCHH);

pacro3HaBaTh HeBepOajbHBbIE CpEACTBAa OOLICHMS, TOHMMATh 3HAUYECHHUE COIUATBHBIX 3HAKOB,
NPEANOCHUIOK BO3HHUKHOBEHHS] KOH(MIMKTHBIX CUTYyallMid, YMEThb CMAT4aThb KOH(IUKTHL U BECTH
MEPEroBOPbI;

BJIaJIETh Pa3IMYHBIMU CIIOCOOaMM OOIEHUS U B3aHMMOACHCTBUS, TOHUMATh HAMEPEHUS IPYTHX
JroAel, TPOSBIATh YBAXKHUTENBHOE OTHOIICHHE K COOECeTHUKY M B KOppeKTHOW dopme
bopMyIHPOBATH CBOU BO3PAKCHNUS,

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeJIbHOCTh:

MMOHMMAaTh W WCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBHIYaTbHONW pPabOTHI MpHU
pemeHnr OMOJIOTHIecKoi MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHHUS TPYIIIOBBIX GOopM
B3aMMOJICHCTBHUS NIPH PEIICHUN yU4eOHOU 3a/1a4H;

BBIOMpATh TEMATHKYy M METOJbI COBMECTHBIX JCHCTBHHA C Yy4ETOM OOIIMX HWHTEPECOB H
BO3MO)KHOCTEH Ka)kJIOT0 YJIeHa KOJJICKTHBA,



IIPUHUMATH L[E€1M COBMECTHOU J€ATENbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH NEUCTBUSA 1O
€€ JNOCTHIKEHHUIO: COCTABIIATH IJIaH ACUCTBUN, PACHPENEIATH POJIM C Y4ETOM MHEHUN Y4YaCTHHKOB,
00CyXIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHMBATh Kaue€CTBO CBOEro BKJAJa M Ka)KJOI'0 y4yaCTHHMKAa KOMaHJbl B OOIIMH pe3yibTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

npenjiaraTh HOBBIE MPOEKThHI, OLEHUBAThb MJAEH C TMO3UIMU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAUMMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATETHYECKOE MOBEIAEHUE B PA3JIMUHBIX CUTYaLHUSX, MPOSBIATH
TBOPYECTBO ¥ BOOOpaxKeHME, ObITh HHUIIHATHBHBIM.

OBJaieHHe YHHBEPCAJIBHBIMH PeryJsiTUBHBIMH J1€iiCTBUSIMU:

1) camoopranu3anusi:

HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJIs BBISIBIIEHUS MPOOJIEM U UX PEIICHUs B )KMU3HEHHBIX U
y4e€OHBIX CUTYaIUsX;

BHIOMPAaTh Ha OCHOBE OMOJOTMYECKMX 3HAHUUM IEJIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOMX
JEHCTBUSIX M IOCTYNKaX IO OTHOLIEHUIO K JKUBOM IPUPOAE, CBOEMY 3A0POBBIO U 310POBbHIO
OKPYXaIOIINX;

CaMOCTOSITEJIHO OCYILECTBIATh I03HABATENIbHYIO A TEIbHOCTD, BBISBIATH IPOOJIEMBI, CTABUTD
U GOpMyIHPOBATH COOCTBEHHBIE 3a7]a41 B 00pa30BaTENIbHOMN NEATEIbHOCTH U dKU3HEHHBIX CUTYAIUIX;

CaMOCTOSITENIbHO COCTaBJISATh IUTAH pEIIeHUS NpoOJeMbl ¢ y4€TOM MMEIOIIUXCS PEecypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLIUSIM;

paciupsTh paMKH y4eOHOTr 0 peIMeTa Ha OCHOBE JIMYHBIX TP OUTEHU;

JeNaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

crmoco0CcTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO INMHPOKOH JPYIUIIMU B Pa3HBIX 00JACTAX
3HAHMM, TIOCTOSIHHO MOBBILIATH CBOI 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHTYyalHsiM, BHOCHUTb KOPPEKTUBBI B [E€ATE€IbHOCTh, OILICHUBATh
COOTBETCTBHE PE3YJILTATOB LIEIISM;

BJIaJIeTh HABBIKAMM I1O3HABATEJIbHON pedeKCHH KaK OCO3HAHUS COBEPIIAEMBbIX ACHCTBUHA U
MBICTIUTENIFHBIX MPOIECCOB, UX PE3yJbTaTOB M OCHOBAHUM, UCIOJIb30BATh MPUEMBI PeQIEKCUH IS
OLIEHKU CUTYallld, BRIOOpa BEPHOTO PELIECHUS;

yYMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIECHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U APT'YMEHTHI IPYTUX MPU aHAJIM3€E PE3YJIbTATOB J1€ATEIbHOCTH;

3) npuHsiTHE CEOS M APYTHX:

IPUHUMATh ce0sl, TOHUMAasi CBOU HEAOCTATKU U IOCTOUHCTBA;

MIPUHUMATh MOTHUBBI U apPI'YMEHTHI APYTUX IPU aHAJIN3€ PE3YyJIbTaTOB AESTEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYrUX HA OMIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MU P C TIO3UIMH JPYTOro 4eIOBEKa.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS coAepkaHUs ydeOHoro mnpeamera «buomorus» Ha
yrayOnEéHHOM YpPOBHE OPHUEHTHPOBAaHbI Ha obOecriedeHre MNpPOPHILHOrO OO0y4YeHHUs OO0ydaroluxcs
Oouonoruu. OHU BKIIOYAIOT: cnenu@uyeckue is OMOJIOTMU HAaydHbIE 3HAHUSA, YMEHHS U CHOCOOBI
JEHCTBUIM 1O OCBOEHUIO, HMHTEPHNPETAlMM M NpeoOpa3oBaHUIO 3HAHWM, BMJBI JIEATEIBHOCTH IO



MOJIYYCHUIO HOBBIX 3HAHUW W WX MNPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX, a TaKXKE B pPEATbHBIX
KU3HEHHBIX CUTyanusx. [IpenMeTHbIe pe3ynbTaThl TPEICTABICHBI IO TOJaM U3Yy4EHUS.

[IpeameTHBIe pe3ysbTaThl OCBOCHHs ydeOHOro mpenmera «buonorusi» B 10 knacce NOTKHBI
OTpaXkaTh:

cOpMUPOBAHHOCTh 3HAHUI O MECTe U POJIM OHOJOTMU B CHUCTEME €CTECTBEHHBIX HAYK, B
(bOpMHUPOBAaHUU ECTECTBEHHO-HAYYHOW KapTUHBI MHUPA, B MO3HAHUU 3aKOHOB IMPHPOABI U PEIICHUU
npoOJlieM parMoHaIbHOTO TPHUPOONOIL30BAHUS, O BKJIAAe POCCHICKHX U 3apyOSKHBIX YYEHBIX B
pa3BuTHE OMOJIOTHH;

BIIQJICHUE CHCTEeMOM OWOJOTMYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJNATAIOIIHE
OMONOTHYeCKHEe TEPMUHBI M TOHATHS (KH3Hb, KIE€TKa, OpPraHu3M, MeTaboJIu3M, TOMEOoCTas,
CaMOpEryJISALNsI, CaMOBOCIPOU3BEACHUE, HACIEACTBEHHOCTb, H3MEHUYHUBOCTh, POCT U pa3BUTHUE),
O6uonoruueckue teopun (kiaerounas teopus T. IlIBanna, M. lllneiinena, P. BupxoBa, xpomocomHas
Teopusi HacnenctBeHHoctu T. Moprana), yuenust (H. M. BaBuiioBa — o nenrpax mMHorooOpasus u
MIPOMCXOXKJEHUSA KYJbTYPHBIX PACTCHMI), 3aKOHBI (€IMHOOOpa3us MOTOMKOB IEPBOIO IOKOJIEHUS,
pacuierieHus, YUCTOTH TaMeT, He3aBUCUMOT0 HacienoBanus I'. MeHaerns, TOMOJIOrHYECKUX PSAI0OB B
HacnencrseHHon n3MeHunBoctu H. . BaBuioa), mpuHIUIIBI (KOMITJIEMEHTAPHOCTH);

BIIAJICHUE OCHOBHBIMH METOAAMH HAyYHOTO TO3HAHMS, HCIOJIb3YEMBIX B OHOJIOTHYECKUX
HCCIIEZIOBAHUAX JKUBBIX 0OBEKTOB (OIMUCaHNe, U3MEepEeHUe, HaOM0IeHNe, SKCIIEPUMEHT);

YMEHHUE BBIICIATh CYIIECTBEHHbIE INPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPUOT,
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM uwucie OakTepuii, TrpuOOB, pacTeHH,
JKUBOTHBIX W YEJIOBE€KAa, CTPOEHUS OpPraHOB M CHCTEM OPraHOB pACTEHM, JKUBOTHBIX, UEJIOBEKA,
MIPOLIECCOB KU3HENEATEIIbHOCTH, MPOTEKAOIMIUX B OpraHu3Max pacTeHUH, >KMBOTHBIX U YEJIOBEKa,
OMOJIOrMYeCKUX TMPOILECCOB: OOMEeHa BemlecTB (MeTaboymM3M), MpEeBpalleHHus] dHEPTUH, OpOXKEHHS,
aBTOTPO(PHOrO M reTepOTPOPHOro TUIIOB MHUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meilo3a,
ramMeToreHesa, SMOpUOreHesa, MOCTIMOPHUOHAIBHOTO PAa3BUTHS, PAa3MHOKEHUS, WHIUBUIYaILHOTO
pa3BUTHUS OpraHu3Ma (OHTOTEHEe3a), B3aUMOJICHCTBUS T'€HOB, T€TEPO3HCa, HICKYCCTBEHHOTO 0TOOpA;

YMEHUE YCTAaHABIMBATh B3aWMOCBS3UM MEXJIY OpPraHOMJAMU KJIETKH M HUX (QYHKIHUSIMU,
CTPOCHHEM KJIETOK pa3HbIX TKaHEW M UX (QYHKIMSAMH, MEKIYy OpraHaMd W CHCTEMaMd OPraHOB Yy
pacTeHUM, )KUBOTHBIX U YEJOBEKA M X (PYHKIHUSIMHU, MEXKIY CHCTEMAMH OPTaHOB U UX (DYHKIIHSIMH,
MEXIY dTaraMu oOMEHa BELIECTB, dTallaMU KJIETOUYHOIO LMKJA U KMU3HEHHBIX I[MKIJIOB OPTaHHU3MOB,
JTanmamMu 3MOPUOHATBHOTO Pa3BUTHSA, FEHOTUIIOM U (DEHOTUIIOM, (HEHOTUNOM U (aKTOpaMHU CpEIb
o0OUTaAHHUS;

YMEHUE BBIABJSATH OTJIMYUTEIbHBIE MPU3HAKH IKUBBIX CHUCTEM, B TOM YHCJIE paCTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME AapryMEHTbI, OHOJOTHYECKYI0 TEPMHHOJOTHIO U
CUMBOJIMKY JJIs1 JOKa3aTeJIbCTBA POJICTBA OPIraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIL;

yMEHHUE peuniaTb OMOJIOTUYECKHUE 3a/layd, BbISBIATH MPUUYMHHO-CIEICTBEHHBIE CBSI3H MEXAY
UCCIIEAYEMbIMH OHOJOTMYECKMMH TPOIECCAMU M SIBJICHHUSIMH, JI€NlaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBAHMU MOJY4YEHHBIX PE3YJIbTaTOB;

YMEHHE BHITIONHSATH 1a00paTOPHBIE U MPAKTUYECKHE Pa0OThI, COOIIOIATh TTPaBHIa IPU padoTe ¢
y4eOHBIM U JJA0OpaTOPHBIM 000PYIOBAaHUEM;

YMEHHE BBIJIBUTATh THIOTE3bI, TPOBEPSATH UX IKCIEPUMEHTAIBHBIMHA CPECTBAMH, (GOPMYITHPYS
1[eJTb UCCIICIOBAHUS, aHAJTM3UPOBATh MOJYICHHBIC PE3YIbTATHI U JICNIaTh BHIBOIBI,

YMEHHE YYacTBOBaThb B Yy4eOHO-HCCIIEOBATENbCKOM paboTe Mo OWOJIOrHM, SKOJOTUU U
MEIHIIMHE, TPOBOAUMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, W NYOJIMYHO TMPEIACTABIATH
MOJIYYCHHBIC PE3YJIHTAThl HA YUEHUYECKUX KOHQEPEHIIHSIX;



yMEHHUE OLICHMBATh dTHUYECKHE ACIEKThl COBPEMEHHBIX MCCIENOBAHUI B 00JlacTH OMOJOTHUU U
MEAUIUHBI (KIOHUPOBaHUE, MCKYCCTBEHHOE OIUIOJJOTBOPEHHE, HAMPABICHHOE M3MEHEHHE TeéHOMa U
CO3/1aHH€ TPAHCI'€HHBIX OPraHU3MOB);

yMEHHUE OCYIICCTBJISITh OCO3HAHHBIA BHIOOp Oyaymieli mpodeccHoHaNbHON NEeITEIbHOCTH B
obiactu OHMOJOTUHU, MEIUIMHBI, OMOTEXHOJIOTUU, BETEPUHAPUU, CEILCKOTO XO3MKCTBa, IMUIIEBON
MPOMBIIIUICHHOCTH, YTIyOJsTh MO3HABATENbHBIM WHTEPEC, HANpPaBICHHBIM Ha OCO3HAHHBINA BHIOOD
COOTBETCTBYIOIIEH Mpodeccun W TPONODKEHHE OMOJOTHYECKOro OOpa3oBaHHS B OpPraHHU3AIUAX
cpenHero nmpogecCHOHAIBHOTO M BBICIIIEI0 00pa30BaHUSI.

[IpenmeTHBIE pe3ynbTaThl OCBOSHHs yueOHOro mpenmera «buonorus» B 11 Kiacce NOMKHBI
OTpaXKaTh:

cOPMUPOBAHHOCTh 3HAHUH O MECTE W POJIM OWOJOTMU B CHUCTEME €CTECTBEHHBIX HAYK, B
(bopMUPOBAaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHPA, B TIO3HAHUH 3aKOHOB TIPUPOJIHI U
pEIIEHUHN SKOJIOTHYECKUX TPOOJIEM YEeIOBEYeCTBA, & TAKXKE B PEIICHUU BOIPOCOB PAIMOHAIBHOIO
PUPOJIONIONB30BAHMS, U B (HOPMHPOBAHUM I[EHHOCTHOIO OTHOIICHHS] K TPHPOIE, OOIIECTRY,
YeNOBEKY, O BKJIAJI€ POCCHICKUX U 3apyO0eKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHE BIQJIETh CHCTEMON OWOJIOrMYECKUX 3HAHHWM, KOTOpas BKIIIOYAET OIpEACIeHHUS U
MOHWMAaHWE CYIIHOCTH OCHOBOITOJATAIONINX OMOIOrMYEeCKAX TEPMHUHOB M TIOHSTUH (BHII, SKOCHCTEMA,
6uocdepa), Ouonornueckue Teopuu (dBomOIMOHHAs Teopus Y. JlapBuHa, cHHTETHYECKas Teopus
sBomonun), yueHus (A. H. CeBeprioBa — o myTsix u HampaBlieHUsx 3Boouuu, B.1. BepHaackoro — o
ouocdepe), 3akoHbl (reHermdyeckoro papHoBecws J[x. Xapaum u B. BaiinOepra, 3apojbIeBOro
cxoactea K. M. bapa), npaBmna (Muaumyma FO. JInOuxa, 3KOJOTMYECKOW MHUPAMHJIBI SHEPTHH),
runoressl (runoresa «mupa PHK» V. I'unbepra);

YMEHHE BIQJIeTh OCHOBHBIMH METOAAMH HAYYHOI'O TIO3HAHUS, WCIOJIB3yeMBIMH B
OMOJIOrMYeCKUX UCCIEOBAHMSX KUBBIX OOBEKTOB U SKOCUCTEM (OMHUCAaHKE, H3MEpEeHUe, HAOIIoeH e,
OKCIEPUMEHT), CIOCOOAMH BBISIBIIEHUS U OI[EHKH aHTPOIIOT€HHBIX U3MEHEHHH B IPUPOJIE;

YMEHHE BBIICTSTH CYIIECTBEHHbIE IPU3HAKHU: BUOB, OMOTreOI[eHO30B, SKOCUCTEM U Ouochepsl,
CTaOMIM3UPYIONIETr0, IBIDKYIIETO W Pa3pbIBAIOIIETO €CTECTBEHHOr'O0 OTOOpA, aUIOMaTPUYECKOrO H
CHUMITATPUIECKOT0 BU000Pa30BaHUsI, BIUSHUS JIBIKYIIUX CHJI 3BOJIOIUU HA TeHOMOH] TOMYJISIHH,
MPUCIIOCOOJIGHHOCTH OpPraHU3MOB K cpele OOWTaHUs, YepelOBaHUs HAIPABICHUI 3BOJIOIUH,
KpPYroBOpOTa BEIIECTB U OTOKA YHEPTHH B IKOCHUCTEMAX;

YMEHHE YCTAHABIIMBATh B3aMMOCBS3M MEXKIY IPOLIECCAMU HBOJIOLUU, ABUKYIIMMHU CHUIIAMH
AHTPOIOreHe3a, KOMIIOHEHTAMU Pa3JIMYHBIX SKOCUCTEM U MPHUCIIOCOOICHUSIMU K HUM OpT aHU3MOB;

YMEHHE BBISBISATH OTIMYUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, MPHUCIOCOOICHHOCTh BHUJOB K
cpene oOuTaHusl, a0MOTUYECKUX U OMOTUYECKHX KOMIIOHEHTOB SKOCHUCTEM, B3aUMOCBSI3€il OpraHn3MoB
B COOOIIIECTBAX, aHTPOIMOTEHHBIX U3MEHEHH B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME APryMEHTHI, OHOJIOTMYECKYI0O TEPMHUHOJIOTHIO U
CHUMBOJIUKY JJIS I0Ka3aTeJIbCTBA POACTBA OPTaHU3MOB PA3HBIX CHCTEMATUYECKHUX I'PYII, B3aUMOCBS3H
OpPraHW3MOB U Cpeabl OOWTAaHMS, E€IMHCTBA YEIOBEYECKHX pac, HEOOXOJMMOCTH COXPaHECHHUS
MHOT000pa3us BHIOB M SKOCHUCTEM KaK YCIOBUS COCYIIECTBOBAHUS MPUPOIBI U UETIOBEYECTBA;

YMEHHE peliaTh OWMOJIOTUYECKHE 3aJa4d, BBISBISATh MPUYMHHO-CICICTBEHHBIE CBS3U MEXIY
UCCIIEAYeMbIMH OHOJOTMYECKHUMH TIPOIECCAMUA W SBJICHHUSIMH, JI€NlaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBAHUU MOTYYEHHBIX PE3YIbTATOB;

yYMEHUE BBITIOJHSTD JIA0OPATOPHBIC U MPAKTHYECKHE pabOThI, COOIOIaTh TpaBuiia pu paboTe ¢
y4e0HBIM U JTa0OPATOPHBIM 00OPYIOBAHHEM;

YMEHHE BBIJIBUTATh THIIOTE3bI, TPOBEPATH UX IKCICPUMEHTAIBHBIME CPEICTBAMH, (OPMYITHPYS
1[eJTb UCCIICIOBAHUsI, aHAJIM3UPOBATh MMOJYUCHHBIC PE3YIbTAThI U JIETaTh BHIBOJIBI;



YyMEHHE Y4YacTBOBAaTh B Y4YeOHO-MCCIEAOBATENBCKOM paboTe Mo OMOJIOTHH, JKOJOTHU H
MEIULMHE, IPOBOAMMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOILIECTB, M MyOJMYHO NPEACTABIATH
MOJIyYEHHbIE PE3YJIbTAThl HA YUEHUYECKUX KOH(QepeHIusX;

YMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUM O IMPOUCXOXKIACHUU KHU3HU, UETIOBEKA U YEJIOBEUECKHUX
pac, 0 IpUYMHAX, OCIEACTBUIX U CIOCO0aX MPEIOTBPAICHUS I100aIbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBISITH OCO3HAHHBIH BBIOOp Oynymied mpodeccHoHATbHOU NeATeIhbHOCTH B
o0iacTu OMOJOTUH, SKOJOTHH, MPUPOAOMNOIH30BAHUS, MEIUIUHBI, OMOTEXHOJOTHH, ICHXOJOTHH,
BETEPUHAPHUH, CEJIbCKOTO XO35HCTBA, MUILEBOW MPOMBIIICHHOCTH, YrIyOJsTh IO3HABAaTEIbHBIN
WHTEpEC, HAMPaBICHHBI HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOMIEH Mpodeccnu U TPOJOJDKEHHE
OMOJIOrMYecKOro o00pa3oBaHUs B OpPraHU3alUsAX CPEIHEro MNPOQPECCHOHAIBHOTO U  BBICLIETO
o0Opa3oBaHMUsl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KosnvecTBo 4yacoB DJIeKTPOHHbIE
N HaumeHoBaHMe pa3/ie/ioB H TeM NPOTrPaMMbI K I (pposnic)
w/m p porp Beero OHTPOJIbHBbIE PAKTHYECKHE | oGha30paTenbibIe
padoThI padoThI pecypebl
1 buonorus kak Hayka 1
2 JKuBbIC CHCTEMBI M X U3YYEHUE 2
3 Buonorus kinerku 2 0.5
4 XUMHYECKasi OpraHu3aIusi KICTKH 10 1
5} Crtpoenue u QyHKINU KIETKU 8 2
6 OOMeH BelIecTB U MpeBpalieHNe SHEPTUU B KIETKE 9 1
7 Hacnencreennas nadopmarms u peanusainus e€ B KIeTKe 9 0.5
8 JKU3HEeHHBIN UK KIIETKA 6 1
9 Crtpoenue u QyHKIUU OPraHU3MOB 17 15
10 Pa3mHoOXkeHHE 1 pa3BUTHE OPTaHU3MOB 8 1.5




11 ['eneTnka — Hayka 0 HaCJIEACTBEHHOCTH M U3MEHYHMBOCTH OPraHU3MOB 2 0.5
12 3aKOHOMEPHOCTH HaCJIECTBEHHOCTU 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6 1
14 ['enernka yenoBeka 3 0.5
15 Cenekuusi OpraHu3MoB 4 1
16 buorexHomorus U CHHTETHYECKasi OMOJIOTUS 4

17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 13




11 KITACC

KosnuecTBo 4acos JIEKTPOHHBIE
N HaumeHoBaHue pa3/ie/ioB U TeM NPOrpaMMbl (L ppoBhIc)
/o p porp Beero KOHT%OJILHLIQ HpaKTﬁnqecmle 06pazoBaTebHbIC
padoThI padoThI pecype

1 3apokJIeHHe ¥ pa3BUTHE SBOJIONMOHHBIX MPECTABICHUIA B OMOIOTUU 4
2 Mukpo3Bosonus 1 e€ pe3yJbTaThl 14 2
3 MaxkposBomonust 4 €€ pe3yJIbTaTbl 6

[TpoucxoxxaeHre U pa3BUTHE KU3HU Ha 3eMIie 15 15
5 [Ipoucxoxenne yeaoBeka — aHTPOMOTeHE3 10 1
5 DKoIorusi — HayKa O B3aUMOOTHOIICHHUSX OPraHU3MOB U 3 05

HAaJOPraHU3MEHHBIX CUCTEM C OKpYKaroLeh cpenon '
7 OpraHusMsbl U cpena OOUTaHHUS 9 15
8 DKOJIOTHSI BUI0B U MOMYJISIIIHI 9 0.5
9 DKONorus Coo0IIEeCTB. DKOJOTHUECKUE CUCTEMBI 12 0.5
10 buocdepa — rmobanpHas sKOcHCcTEMA 6
11 | YenoBek U OKpyKaroIias cpeaa 6
12 | Pe3epBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5




IHOYPOYHOE INIAHUPOBAHMUE

10 KJTACC
No KoanuectBo yacos JJIEKTPOHHbIE
n/n Tema ypoka K Hara ungpposLIe
Beero ouTpoabHbie | IlpakTuyeckue | uzydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI pecypchl
1 Buonorust kak KOMIUIEKCHAsI HAyKa M KaK 4acTh 1
COBPEMEHHOr0 00IIeCTBa
2 JKuBble cucTeMbl U UX CBOICTBA 1
3 YpoBHeBas opraHu3alus )KUBBIX CHCTEM 1
4 Wcropust oTkphITHS 1 n3ydeHus kinetku. Kietodnas teopust 1
5 MeTo1bI MOJICKYJIIPHOW UM KJIETOYHOW OMOJIOTHH. 1
6 XUMHUYECKHI COCTaB KJIETKU 1
7 MuHepaibHble BEleCTBA KJIETKH, UX OMOJIOrnyecKas poJb 1
8 OpraHnyecKkue BeniecTBa KJISTKU — OCIKH. 1
9 CoiicTBa, kinaccupukanusi 1 QyHKITMH OEIKOB 1
10 Oprannyeckue BeniecTBa KJIETKU — YTJIEBOJIbI 1
11 | Oprannyeckue BeIIecTBa KJICTKH — JIMTTUIBI 1
12 | Hykneunossie kucnotsl. JIHK nu PHK. 1
13 Crpoenune u pynkiuu ATO. [[pyrue 1
nykineosuarpudochater (HTD)
14 CeksenupoBanue JJHK. MeTtonbl reHOMUKH, 1
TPaHCKPUIITOMUKH, TPOTCOMHKHU
15 | MeToabl CTPYKTypHOW OMOJIOTHH 1
16 | Tunsl kiuetok. [IpokapuoTnueckas KieTka 1
17 | CtpoeHune 7yKapuOTHYECKOM KIETKH. 1
18 | I[ToBepXHOCTHBIH anmapat KJICTKH 1
19 | OgHoMeMOpaHHbIE OPraHOU bl KJIETKH. 1




HOHyaBTOHOMHBIC OopraHonJbl KJICTKU: MUTOXOHAPUH,

20 | mmactuael. JlaGopatopras padota «MccnenoBanue 1
TUIA3MOJIN3a | JeTIa3MOJIN3a B PACTHTEIBHBIX KIETKAX)

21 | HemeMOpaHHBIE OPraHOU B KJICTKH

22 | Ctpoenue u GyHKIHMH apa 1
CpaBHHTENIbHAS XapaKTEPUCTHKA KIIETOK JyKapHOT.

23 | JJaboparopnas pabota «/3ydeHne cTpoeHHs! KJIETOK 1
Pa3IMYHBIX OPTaHU3MOBY

24 AccuMWIALUS U AUCCUMUIISIUS — JIBE CTOPOHBI 1
merabonu3ma. Tunsl oOMeHa BelecTs.

o5 DepMEHTATUBHBIN XapaKTep Peakuil KJIETOYHOI O 1
MeTabonu3mMa.

26 | benku-akTUBATOPHI U OEIKU-MHTUONUTOPHI 1

27 | ABTOTpO(dHBII THII OOMEHAa BEIIeCTB 1

28 | ®orocunTeE3 1

29 | XemocuHTE3. 1

30 | AHa’pobHBIe opranu3Mbl. Bubsl OposkeHusl. 1

31 | AdpoGHbIe OpraHu3Mbl. JTambl YHEPTeTHYECKOro 0OMeHa 1

32 DHeprus MeMOpaHHOTO rpagreHTa npotoHoB. Cunre3 ATO: 1
pabota mporoHHOM AT®-cuHTAa3bI

33 | Peakuuu MaTpHUHOT O CHHTE32 1

34 | Tpanckpumnius — MaTpuuHblid cuaTe3 PHK

35 | Tpancnsmus u e€ dTambl

36 KoaupoBanue amunokucior. Ponas pubocom B Ouocunrese 1
Oenka

37 | Opranuzainys reHoMa y TPOKapuoT U DYKApUOT 1

38 | MonekyssipHble MEXaHU3MbI SKCIIPECCUH T€HOB Y SYKapuoT

39 Bupycbl — BHeKJIeTOUHBIE (DOPMBI )KH3HU U O0JIUTaTHBIC 1
MapasuThI.

40 | BupycHble 3a00JIeBaHUS YEIIOBEKA, )KUBOTHBIX, PACTCHUN 1




41 | HanorexHosioruu B OMOJIOTUU ¥ MEJIUIIMHE 1

42 JKU3HEeHHEBIN UK KJIETKU

43 | Marpuunsnii cuate3 JJTHK

44 Xpomocomel. JIabopatopHast pabota «/3yueHue xpoMocoM 1
Ha TOTOBBIX MUKPOIIpEnapaTax»

45 | JleneHue KJICTKH — MHUTO3 1
Tune! knetok. Kaprokunes u nurokunes. JlabopatopHas

46 | pabora «HabOmroneHrne MUTO3a B KJIETKAX KOHUYMKA KOPEIIKa 1
JyKa (Ha FOTOBBIX MHKpOIIpenapaTax)»

47 | Perynsiiust >kM3HEHHOTO ITUKJIA KJIETOK 1

48 | OpranusM Kak eJruHOE IeJI0e 1

49 Tkanu pilCTeHHfI. JlabopaTtopHas pabota «3yueHue TkaHei 1
pacTeHui»

50 TkaHM )KMBOTHBIX M YesioBeka. JlabopatopHas padoTa 1
«M3ydyeHne TKaHel )KUBOTHBIX»

51 Opransl. Cucremsl opratoB. JlabopaTopHas pabora 1
«M3y4yeHre OpraHoB [BETKOBOT'O PACTEHUS)

52 | Omopa Tena opraHu3MOB

53 | JIBmwxeHue OpraHu3MoB

54 | [lutanue opraHu3MoB

55 [TuTanure MO3BOHOYHBIX KUBOTHBIX. [InIieBapuTenpHas 1
CHCTEeMa YeJIoBeKa

56 | JlpixaHue OpraHu3MoB 1

57 | JIpixaHue IMMO3BOHOYHBIX JKUBOTHBIX U YETTOBEKA 1

58 | TpaHncnopT BeUECTB y OPraHMU3MOB 1

59 | KpoBeHocHas cucTeMa I03BOHOYHBIX JKUBOTHBIX U YEJIOBEKA 1

60 | Beigenenue y opraHu3MoB 1

61 | 3ammray OpraHu3MoB 1

62 | MMMyHHas cucTeMa YenoBeKa 1

63 | PazgpakuMoCTb M peryJsiys y OpraHu3MOB 1




I'ymopaiibHas peryJisinus 1 SHAOKpPUHHAS CUCTEMaA

64 1
YKUBOTHBIX M YEJIOBEKa

65 | ®opMbI pa3MHOKEHHS OPTaHIU3MOB

66 | [TommoBoe pa3sMHOKEHUE

67 | Meiio3
I'amerorene3. OOpa3oBaHUE M pa3BUTHE TOJOBBIX KICTOK.

68 | JlabopatopHas pabora «M3ydeHne CTPOSHUS TTOJIOBBIX 1
KJIETOK Ha TOTOBBIX MUKPOITPENapaTaxy

69 | MapuBuayansHOE pa3BUTHE OPraHU3MOB — OHTOT'CHE3

70 | Bakyajka OpraHoB M TKaHEH M3 3apOJIbIIIEBbIX JIUCTKOB 1
Poct u pa3zButne xxuBoTHBIX. JJabopaTopHas pabora

71 «BpIsBIIEHUE TPU3HAKOB CXOJCTBA 3aPOABILICH 1
MTO3BOHOYHBIX KUBOTHBIX)

72 | Pa3MHOXEHHE U pa3BUTHE PACTCHUM. 1

73 | Vcropus CTaHOBIICHUS M PAa3BUTHS ICHETUKH KaK HAYKU 1

74 | OCHOBHBIC TTOHATHS U CHMBOJIBI T€HETHUKH. 1

75 3aKOHOMEPHOCTH HACJIEOBaHUS MPHU3HAKOB. 1
MoHoruOpuHOe CKpeIIBaHHE.

76 | llutonornyeckrue OCHOBBI MOHOTHOPHIHOTO CKPEIUBAHUS 1

77 | AHanusupytronnee ckpemuBanue. Henmonnoe noMuHnpoBaHue 1

78 | AurnbpunHoe CKpemuBaHue. 1

79 I{uToornueckrie OCHOBBI AUTHOPHIHOTO CKPEIIUBAHUS 1

80 | CiemieHHOE HACIEOBaHNE TPHU3HAKOB 1

81 | XpoMocomHas TeOpHs HACICACTBEHHOCTH 1

82 | I'eneruka mosia 1

83 T'eHorum Kak LejocTHasg cUcTeEMa 1

84 I'eHeTnyeCcKUil KOHTPOJIb PAa3BUTUS PACTECHUH, )KUBOTHBIX U 1
YelIoBeKa

85 M3MeHYrBOCTh MPU3HAKOB. BUAbI U3MEHUMBOCTHU 1

86 MonuukanroHHast U3MEHYUBOCTh 1




BapuannoHHbli psa ¥ BapualMoOHHAsl KpUBasl.
JlabopaTopHas pabora «/ccnemoBanre 3aKOHOMEPHOCTEH

87 . 1 1
MoAM(PUKAIMOHHOM n3MeHYnBOCTH. [locTpoeHne
BAPHUALMOHHOTO Psiia M BApUALMOHHON KPUBOW»
88 I'enoTunuueckas n3MeHYnBOCTh. KoMOMHATHBHAS 1
U3MEHYHBOCTh
89 | MyTannoHHas U3MEHYUBOCTb. 1
90 3aKOHOMEPHOCTH MYTAIIMOHHOT O TIpoliecca. DMUTeHEeTHKa U 1
SIUTEHOMUKA
91 ['enernka ‘IeJ‘IOBeKa.VHpaKTI/I‘leCKa}I pabota «CocraBiieHue u 1 1
aHaJIN3 POJOCIOBHON
92 | MeTolibl METUITMTHCKOW T'€HETHKH 1
93 3HaueHue METUIIMTHCKOM IeHETUKU B MPEIOTBPAILICHUH U 1
JICYEHUU reHeTHY eCKUX 3a00JIeBaHUI YenoBeKa
94 | OcHOBHBIE MOHATHSI CEJICKIIHH. 1
95 | Mero/bl CeNeKIMOHHOM pabOTHI.
96 | JlocTrkeHHsI CeNeKIIMU PACTEHUH U KUBOTHBIX.
97 CoxpaHeHue, 3y4eHHEe U UCIIOJIb30BaHHE T'e€HETHYESCKIX 1
pecypcoB
98 | buorexHOJIOrUs KaK HayKa M OTpaciib MPOU3BOACTBA. 1
99 | OcHOBHBIE HANIPABIICHHUSI CHHTETHYECKOW OMOJIOTUN 1
100 | XpomMocomHasi U TeHHasi HHKEHepHs 1
101 | MeguuuHCKHE OMOTEXHOIOTUU 1
102 PesepBHBI ypOK. HOBT(BpeHI/Ie, 00o01IeHHE, 1
CHCTeMaTu3alus 3HAaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 11




11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnuyeckue
padoThI

JlaTa
H3y4YeHus

DJIeKTPOHHBIE
uugposbie
oOpa3oBarejibHbIE

pecypchl

OpomonuonHas Teopus Y. Jlapsuna

JBrKyIye cuibl 3BOIOIMH BUI0B 1o Y. /[apBuHy

boprba 3a cymiecTtBoBaHNE, €CTECTBEHHBIA U MCKYCCTBEHHBIN
oTO0p

CDOpMI/IpOBaHI/Ie CHUHTETHYECKOU TCOPHU IBOJIFOLIUH

DTarbl BOJIIOIMOHHOTO TPOIEcca: MUKPOIBOJIFOIHS U
MaKpOIBOJFOLIUS

[Monynsius — 31eMeHTapHasi €AMHULA 3BOJIOLIUU

3akoH reHerudeckoro pasHosecus k. Xapau, B.
BaiinOepra.

DneMeHTapHbIe (PAKTOPHI IBOJIIOIIHHI

O© | 0 N oo o (| W NP

DddexT ocHoBarens. Db ekt OYTHUIOUHOTO rOPIBIIIKA

[N
o

Murparuu. M3o0as1un monymsiuii: reorpadudaeckas,
ounoornyeckas

[N
[N

EctectBeHHBIN 0TOOP — HaMpaBJIsIOMU (HAKTOP ABOIIOLNN

[EEN
N

[TonoBoit oTO0p

=
w

[Tprcnoco61eHHOCTh OPraHU3MOB KaK pe3yJsbTaT
MUKPO3BOJIIOLMH.

14

[Tpumepsbl pUCOCOOICHNH Y OPraHU3MOB:
Mopdonoruyeckue, GU3N0IOrHUECKIE, OMOXUMHUECKUE,
noBeneHueckue. Jlaboparopnas padota «IIpucnocobnenus
OPraHM3MOB M MX OTHOCHTEIIbHAS 11e1eC000pa3HOCTh

15

Bun, ero kpurepuu u crpykrypa. Jlaboparopuas padora
«CpaBHEHHE BHUJIOB 110 MOP(HOIOTHYECKOMY KPHTEPHIO»

16

CrpykTtypa BUja

17

BunooOpa3zoBaHue Kak pe3yJabTaT MUKPOIBOJIIOLIUU




18 | CBsi3p MHUKPOABOJIOLIMU U MIHUIEMHOJIOTUU 1
19 MakposBommonusi. [TaneoHTonornueckue MeTo1bl U3y4eHHUs 1
HBOJIOLIUU
20 | buoreorpadudeckiie METOIbI H3y4YEHUS SBOIIOIUN 1
21 OMOpHOIOrHYecKre U CpaBHUTEIBHO-MOP(HOIIOTUYECKue 1
METOJIbI U3YUECHUS IBOJIOINN
99 MosekyIsipHO-TeHeTHY eCKUe, OMOXUMUYECKUE U 1
MaTEMaTHYECKHE METOABI H3YUCHHUS YBOJIIOIIH
23 | O0mue 3aKOHOMEPHOCTH IBOJIIOITUU 1
o4 AnanTtuBHas paguanusa. HepaBHOMEPHOCTb TEMITOB 1
IBOJIIOLIUU
25 | HayuHble runoTe3bl MPOMCXOXKACHUS J)KU3HU Ha 3emiie 1
26 | JloHayuHbIe peICTaBJICHUS O 3aPOXKICHUN )KU3HU 1
27 | OcHOBHBIE 3Tallbl HEOPraHUYECKOH 3BOJIOLUU 1
28 | I'unoTe3bl 3apOXKACHUS KU3HU 1
29 | Uctopus 3emnu u MeTo/bl €€ N3yUeHHUS. 1
30 | HavanbHbIE 3Tanbl OPraHUYeCKON ABOJFOIUN 1
31 | DBomromHs 9yKapuoT 1
32 | OcHOBHBIE 3TAIbl 3BOJIOLUU PACTUTEIBHOTO MUDA. 1
33 | OcHOBHBIE 3TAIBI 3BOIONNHU )KUBOTHOTO MUPA 1
34 | DBomroIuUs )KUBOTHBIX. 1
35 | Pa3BuTHe XM3HM Ha 3eMJIe 110 dpaM U MEPHOAAM 1
36 MaccoBble BRIMHPAaHUS — KOJIOTHIECKUE KPUSHCHI 1
IPOILIOrO
37 | CoBpeMeHHBIN IKOJIOTUYECKUI KPU3HC, €T0 OCOOCHHOCTH 1
38 | CoBpemeHHas cucTeMa OPraHndeCcKoro MpoIuIoro 1
39 | OcHOBHBIE CHCTEMAaTHUYECKUE IPYIIIBI OPraHU3MOB 1
40 | AHTpOnOJIOTHsI — HayKa O YeJIOBEKe 1
41 | Pa3BuTHE MpEACTaBICHUN O MPOMCXOXKICHUH YEITOBEKA 1




MecTo 4enoBeKa B CHCTEME OpraHu4eCcKoro mMupa.

42 | JJabopatopnas pabota «M3yueHne ocoOeHHOCTEH CTPOSHUs 1
CKeJIeTa YEJIOBEKA, CBA3aHHBIX C IMPSIMOXOXKICHUEM)

43 | JIBwKynre CUJIbl aHTPOIIOTeHe3a 1

44 CootHomieHue OMOIOrMYeCKUX U COLMAIBHBIX (JaKTOPOB B 1
AHTPOIOTCHE3e

45 | OcHOBHBIE CTa/INM AHTPONOreHE3a 1

46 | [TaneoreHeTHKa U MAJICOrCHOMUKA 1

47 | DBOJIOIMS COBPEMEHHOTO YeJIOBEKA 1

48 Yenoseueckue pacsl. Ha6(3paT0pHaﬂ pabora «M3yuenue 1
IKOJIOTUIECKUX aaNTAlUN YeIIOBEKA)

49 | MexX Iy CIUILUTHHAPHBIE METO/IbI aHTPOIIOJIOTUH 1

50 | BapoxkaeHue u pa3BUTHE SKOJIOTUH 1

51 | MeTozabl DKOJIOTHH. 1

52 | 3HaueHue SKOJIOTMYECKUX 3HAHUH JJIsI YeJIOBEeKa 1

53 | Oxonoruyeckue GpakTopbl 1
Abuornueckne GakTopsl. CBET KaKk SKOTOTHIECKHH (hakTop.

54 | JIabopaTtopHas pabdorta «BrIsBIIeHUE TPUCITIOCOOICHUI 1
OpPraHMW3MOB K BIUSIHUIO CBETA)
Abuornueckue Gaktopsl. TemepaTypa Kak dKOJIOTHYSCKUIN

55 | dakrop. JlabopaTopHas padora «BrisiBrieHue 1
MPUCIIOCOOJICHUI OPraHU3MOB K BJIMSIHUIO TEMIIEPATYPED)
Abuornueckre GpakTopsl. BIa)kHOCTh KaK 9KOJIOTHYECKUI

56 | dakrop. JJabopaTopHas pabora « AHATOMHUYECKHE 1
0COOCHHOCTH PACTEHUHN U3 Pa3HBIX MECT OOUTAHUS)

57 | Cpenbl 00OMTaHUSI OPraHU3MOB 1

58 | buonoruvyeckue puTMbl 1

59 | XXusHeHHble GOPMBI OPraHU3MOB 1

60 | buotnueckue pakToOpbI 1

61 3HaueHre OMOTUYECKUX B3aUMOIEHCTBUN IS 1

CyHI€CTBOBAHUA OPTraHU3MOB B CPEAC o0uTaHuA




62 | Dxonoruyeckue XapakTepUCTUKHU MONYJIALUN 1

63 OCHOBHBIE ITOKA3aTEeIH MMOMYJISAIUN: YACICHHOCTD, 1
TUIOTHOCTB, BO3PACTHAS | MOJIOBAsl CTPYKTypa

64 OCHOBHBIE ITOKa3aTeIH MOMYJISALUN: POXKIAAEMOCTh, IIPUPOCT, 1
TEMIT pOCTa, CMEPTHOCTh, MUTPAIlUU

65 | Dkomoruveckas CTpyKTypa MOMyJISIHH 1

66 | JInHamuKa momyJsiuy U e€ peryJssius

67 KpuBsie pocrta unciaeHHOCTH onmyJsiiuu. Kpusbie 1
BBDKHUBaHUS

68 Oxonoruueckas Huua Buja. JlaboparopHas padora 1
«IIpucnocoOJieHHsI CEMSIH paCTEHUN K pacceleHUIO»

69 | Bun kak cucrema monysisiui 1

70 | 3aKOHOMEpPHOCTH MOBEICHUS U MUTPAINl )KUBOTHBIX 1

71 | CooOmiecTBO Oprann3MoB — OUOIIEHO3 1

72 | DxocucreMa Kak OTKPBITasi CHCTEMa 1

73 | KpyroBopot BemecTB ¥ MOTOK SHEPTUU B IKOCUCTEME 1

74 | OCHOBHBIE TTOKA3aTEJIN YKOCH CTEMBI 1

75 | DKOJIOrH4YecKre MTUPaMUIbI 1

76 | 3meHeHus cOOOIECTB — CYKIIECCHH 1

77 [TpupoHBIE SKOCHCTEMBI. DKOCHCTEMBI 03€p H PEK. 1
DKOCUCTEMBI MOpEl 1 OKEaHOB

78 Hpup(j,uHHe 9KOCHCTEMBI. DKOCHCTEMBI TYHJIP, JIECOB, 1
CTEIICH, Ty CThIHb

79 | AHTPONOreHHBIE YKOCHCTEMBI 1

80 | YpOoakocucTemsl.

81 3aK0H0MeUpHOCTVI/I (b opMUPOBAHUSI OCHOBHBIX 1
B3aMMOJICH CTBUI OPraHU3MOB B 9KOCHCTEMAaX
MexaHn3Mbl BO3AEHCTBUS 3arpsA3HEHUIN pa3HbIX TUIIOB Ha

82 | cybopraHu3aMeHHOM, OpraHU3MEHHOM, MTOMYJISIIIHOHHOM U 1
HKOCHCTEMHOM YPOBHSIX

83 | buoctepa — obmernianeTapaas 00om04Kka 3emin 1




84 | Yuenue B. . Bepuanckoro o 6uocdepe 1

85 | 3akoHOMEpHOCTH CcylIecTBOBaHUs Orochepsl 1

86 | KpyroBopotsl BemiecTB ¥ OMOre€OXUMHYECKHU € IIKITBI 1

87 | 3onanpHOCTH OMOCheprl. OCHOBHBIE OMOMEBI CYIITH 1

88 | YcroitunBocts 6uoCchepsl 1

89 | Dxomoruueckue KpU3KuChl U MX MPUYHUHBI 1

90 | BosgeiicTBue yenoBeka Ha Ouochepy 1

01 AHTponorveHHoe BO3/ICHCTBUE HA PACTUTEIBHBIN U 1
YKUBOTHBIA MUP

92 | Oxpana npupos! 1

93 OCHOBHBIE IPUHIIMIIEI YCTOMYUBOTO PA3BUTHUS YETOBEUECCTBA 1
U IPUPOJIBI

94 ParmonaibHOE PUPOIONOIb30BAHUE U COXPAHEHHE 1
OMOJIOTUYECKOro pa3HO00pas3us 3emin

95 | O6061eHue no Teme « MUKpPOIBOMIOLMS U €€ PE3YJIbTAThI»

96 | O6o6menue no Teme « MakpoIBOMONHS U €€ Pe3yTbTATHI

97 O6061enue no Teme «IIponcxoxienue u pa3BUTHE KU3HU 1
Ha 3emiie»

98 O6006m1enue no teme «IIpoucxoxienne yeaoBeka — 1
AQHTPOIIOTCHE3»

99 O0o0mieHue 1Mo Teme «IKOJIOTUs — HayKa O 1
B3aMMOOTHOIICHHUSIX OPTaHU3MOBY

100 | O6obuienne mo reme «OpraHu3Msbl B cpefia OOUTaAHHSD) 1

101 | O6o0meHne Mo Teme «IKOIOTHSI BUIOB H MOMYIISALIUI 1

102 | O6o6menue no reMe «buocdepa — rimodanpHass SKOCHCTEMAY 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET



