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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yue6HOMY mpeamery "buosnorua" (nanee - GMOJOTHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O6 o6pazoBanuu B Poccuiickoit ®enepannn», ®I'OC COO, Konuenuu npenomaBaHus
yuebHoro npeamera «buonorus» U OCHOBHBIX IMOJIOKEHUH (enepanbHOi pabodel mporpaMMel
BOCIIMTaHUSL.

VYuebHnslii npeamet «buonorus» yrmyonéanoro yposHs uzydenus (10—11 knaccer) siBasiercs
OJTHUM M3 KOMIIOHEHTOB TpeAMeTHOW obmactu «EcTecTBeHHO-HayuHble npeaMeTs». CoriacHo
nosioxkeHnsiMm ®I'OC COO mpo¢uinbHble y4eOHBIE MPEIMEThI, M3ydyaeMble Ha YIiayOI€HHOM
YpOBHE, SBISAIOTCS crmocobom muddepeHnmanuu oOyueHUsT Ha YpPOBHE CpPETHEro OOIIero
o0pa3oBaHus U MpPU3BAHbI 00ECIIEUYUTHh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIKM, CPEeIHUM
o0mmM, cpeqHUM Tpo(deCcCHOHATBHBIM M BBICIIMM O0Opa3oBaHHEeM. B TO ke BpeMs KaKIblid U3
3TUX Y4eOHBIX MPEIMETOB [OJDKEH OBbITh OpPHUEHTHPOBAH Ha MPUOPUTETHOE pelIeHHE
00pa30oBaTeNIbHBIX, BOCIHUTATENFHBIX U Pa3BUBAIOIIMX 3a/1a4, CBA3aHHBIX C MpPO(OpUEHTAINEH
oOyJaromuxcs M CTUMYIMPOBAHMEM HHTEpeca K KOHKPETHOM oO0JacTH HaydyHOTO 3HAHMS,
CBSI3aHHOTO C OMOJIOTHEH, METUITMHOM, KOJIOTUEH, ICUXOJIOTHEH, CIOPTOM HIIM BOCHHBIM JICTIOM.

[Tporpamma mo yuebHOMY mpeamety "buonorus" naér mpenctaBieHHe O IENU U 3aJa4ax
u3yueHus yuebHoro npeamera «buonorus» Ha yriyOIEHHOM YpOBHE, ONpeiesieT 00s3aTebHOe
(MHBapHaHTHOE) MpPEIMETHOE COJCpKaHUE, €ro CTPYKTYpHpPOBaHME IO pa3ieiaM M TeMaM,
pacripeiesieHie 10 KjaccaM, peKOMEHIYeT MOCIeJ0BATeIbHOCTh U3YUeHHs YUeOHOro MaTeprasa
C y4éTOM MEXIpPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM y4yeOHOro mporecca,
BO3PACTHBIX 0COOEHHOCTEeH oOywaromuxcsa. B mporpamme mo OHONOTHH pean30BaH HMPUHIHIL
IIPEEMCTBEHHOCTH C H3Yy4Ye€HHEeM OHOJIOTMM Ha YpPOBHE OCHOBHOIO OOIIEro oO0pazoBaHMs,
Omaroaapst 4emy IpoCcMaTpUBAETCs HAPaBICHHOCTh Ha MOCIIEAYIOIIEe Pa3BUTHE OHMOIOTHUECKIX
3HaHUHM, OPHEHTUPOBAHHBIX Ha (HOPMUPOBAHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTUYECKOTO MBIIIICHNS, MPEICTaBICHUNA O 310pOBOM oOpa3e >XM3HU, HAa BOCIHTaHHE
Oepe’KHOTo OTHOILEHUS K OKpYXarolel mpupoaHoil cpene. B mporpamMmMe no 6uosoruu Taxxke
MOKa3aHbl BO3MOKHOCTH ydeOHoro mpeamera «buonorus» B peamuzammu TpeboBanuit @I'OC
COO K mIaHupYyeMbIM JTUYHOCTHBIM, METAIPEAMETHBIM U MPEAMETHBIM pe3ylbTaTaM 00yueHHs U
B ()OPMHUPOBAHUU OCHOBHBIX BUJOB Y4€OHO-TIO3HABATEILHOW JIEATENLHOCTH OOy4alOMMUXCsS MO
OCBOCHMIO COJIEPKaHHsI OMOJIOTMYECKOro o00pa3oBaHMS Ha YpPOBHE CpeaHero oOIiero
oOpa3oBaHUsI.

VYuebnblii npeamer «buosiorus» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUs 3aBeplIacT
Ouosornyeckoe 0Opa3oBaHUE B IIKOJIE U OPUEHTHUPOBAH HAa PACUIMPEHHE U yriIyOJIeHHue 3HAHHUM
oOyyJaromuxcs 0 )HUBOU MIPUPOJIE, OCHOBAX MOJIEKYIIIPHOM U KIIETOYHOM OMOJIOTUH, SMOPHOJIOT U
U OHMOJOTMM pPa3BUTHS, T'CHETUKH, CENIEKIUH, OMOTEXHOJIOTHUH, 3BOJIIOLMOHHOTO YYEHUS U
HKOJIOTHUH.

N3zyuenne yuebnoro npenmera «buonorus» Ha yriayOoJeHHOM YpOBHE OPUEHTHPOBAHO HA
MOATOTOBKY OOYYAOIIUXCSI K MOCIEIYIOMIEMY OJTy4YeHUI0 OMOJIOTHYECKOTO 00pa30BaHUs B By3ax
U OpraHM3alusAx cpenHero mnpodeccuoHanbHOro oOpa3zoBaHus. OCHOBY €ro CoOJEpXKaHHS
COCTaBJIIET CUCTeMa OHOJIOTMUYECKMX 3HAHUHM, MOJYYEHHBIX NPU H3YYEHUH OOY4aroIIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKUX pa3fesioB OMOJOTMH Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus, B 10—11 xnaccax 3Tv 3HaHUS MOJTY4arOT pa3BUTHE. Tak, paCIIUPEHbI U YIITyOJIeHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, JKMBOTHBIX, Tpubax, OakTepwsiX, OpraHu3Me YelOBEKa,
o0ImMX 3aKOHOMEPHOCTSX IKU3HH, JOIMOJHHUTEIbHO BKJIIOUEHBl OHOJOTMYECKHE CBEICHUS
NPUKIAJHOTO M MOMCKOBOTO XapakTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KaK OPHEHTHUPHI JUIS



MOCJIETYIONIero BeIOOpa mpodeccun. Bo3MoxkHa Takke WHTErparus OMOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOLTUMH 3HAHUAMH, TIOJTYYEHHBIMU 00yYaIOIUMUCS IPU U3YUYECHUH (PU3UKH, XUMHH,
reorpaduu U MaTEeMaTHKH.

Crpykrypa mporpamMmbl Mo ydeOHOMY TmpenMery "buonorus" oTpaxaer CHCTEMHO-
YPOBHEBBI M SBOJIIOLMOHHBIA MOAXOAbI K M3ydeHHuio Ouosoruu. COriacHO MM, U3y4aroTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHBIE JJIS )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allH,
HBOJIIOLIMM OPTraHUYECKOr0 MHUpa Ha 3emjie, COXpaHEHHs OMOJIOTMYECKOTO pa3HOOOpas3us
wianeTsl. Tak, B 10 kiacce M3ydalOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OHOJIOTHH,
SMOPHOIOTUY U OMOJIOTMH PAa3BUTHUS, TEHETUKU M CEJIEKLIUH, OMOTEXHOJIOTUH U CHHTETHYECKOM
OMOJIOTHH, AaKTYaJIM3UPYIOTCS 3HaHUS OOydaromuxcs Mo OOTaHWKE, 300JIOTMH, aHATOMUHU,
¢uznonorun venoseka. B 11 kimacce M3y4aroTcsi 9BOIOLMOHHOE YYEHHE, OCHOBBI 3KOJOTUU H
yuaeHue o ouocdepe.

VYuebHblii mnpenmer «buonorus» mnpu3BaH 00ECHEYUTh OCBOCHHE OOYHYaIOIIMMHUCS
OMOJIOTUYECKUX TEOpPUA M 3aKOHOB, WJAEH, NPUHIMIIOB W MPAaBMWJ, JIEKAUIMX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAY4YHOH KapTHUHBI MHpa, 3HAHUH O CTPOEHUH, MHOTO0Opasuu H
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, MOMYJISAUN, OWOIIEH03a, 3KOCHUCTEMBI, O BBIJAIOIINXCS
HAyYHBIX JOCTI)KEHUSAX, COBPEMEHHBIX HCCIEIOBAHUSAX B OHOJOTMH, MPUKIAJHBIX acleKTax
OMOJIOTUYECKUX 3HAHUH. {51 pa3BUTUS U MOANEpKAHUSA MHTEpeca oOydaromuxcs K OMOJIOrHH
HapsAIy CO 3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOTO MaTepHaja B COAEpKaHUHM IPOTPaMMBI IO
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C MCTOPWEH CTAaHOBIICHUS W PA3BUTHUS TOW WM HHOU
oOmacTi OMOJIOTHH, BKJIAJIOM OTEUYECTBEHHBIX U 3apyOCKHBIX YUEHBIX B pEIIEHHE Ba)KHEHIINX
OMOJIOTUYECKHUX M SKOJOTHYECKUX MTPOOIIEM.

Lenp nzyuenust yueOHoro npenmera «buonorus» Ha yriayOnéHHOM ypOBHE — OBJIAJICHHUE
o0OyJaromuMHUCs 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OPraHU3al[Md KHUBBIX CHCTEM
pa3HOro paHra u MPHOOpPETEHNE YMEHUI UCTIOIb30BaTh 3TH 3HAHUS B (JOPMHUPOBAHUHU MHTEpEca K
omnpenenéHHON 00MacTH Mpo(ecCHOHANBHON NeATEIbHOCTH, CBS3aHHON C OWOJIOTHMEH, WU K
BBIOOPY Y4EOHOTO 3aBeICHUS VIS IPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHuSI.

JlocTibkeHe e u3ydeHus: yuyeOHoro mnpeamera «buonorus» Ha yriyOiaEHHOM ypoBHE
o0ecrieynBaeTcsl pEeLICHUEM CIeYIONINX 3a1ay:

OCBOCHHE OOYydYalOUMHUCS CHUCTEMBI  OWOJIOTMYECKHUX 3HaHW: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHLEMIMIX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U IpaBUIIAX,
COCTAaBJIIONIUX COBPEMEHHYIO E€CTECTBEHHO-HAYUYHYIO KapTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTeM (KJIETKA, OPraHu3M, MOMYJISAIHS, BUJ,
ouoreorieHo3, Ouocdepa); 0 BBIJAIOIIUXCA OTKPBITHAX M COBPEMEHHBIX HCCIEIOBAaHUAX B
OHOJIOTHH;

O3HAKOMJICHHE  OOyYalolmUXxcsi €  METOJaMM  [O3HAHWUA  KUBOW  TPUPOIBL:
UCCIIEI0BATEILCKUMHU METOAaMHU OMOJIOTMYECKUX HayK (MOJIEKYJISIPHON M KJIETOYHOU OMOJIOTHH,
SMOPHOIOTUY U OMOJIOTMM PAa3BUTHUS, TEHETUKU M CEJIEKLUHU, OMOTEXHOJIOTUU U CHHTETHYECKOM
OMOJIOTUHM,  TAJCOHTOJOTMH, OKOJOTHH); METOJaMHU  CaMOCTOSTEIBHOTO  MPOBEICHUS
OMOJIOTUYECKUX MCCIEOBAaHUNH B J1a0OpaTopuud M B IpHpoje (HaOMOAECHUE, H3MEpeHHe,
HKCTIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaZIcHUE OOYYaIOIUMUCS YMEHHMSIMH: CaMOCTOSITEJIbHO HAaXOJUTh, AHAIM3HPOBATH WU
UCIOJIb30BaTh OMOJIOTHYECKYI0 HH(OPMAIUIO; OJIH30BAThCs OMOJIOTMYECKOW TEPMUHOJIOTHEH U
CHUMBOJIMKOM; YCTaHABJIMBATh CBSI3b MEXK/1y Pa3BUTHEM OHOJIOTHU U COIMATILHO-?KOHOMUYECKIMHU
Y 9KOJIOTUYECKUMU MTPOOJIEMaMHy YeJI0OBEUECTBA; OLIEHUBATh MOCIIEACTBUS CBOCH AEATEILHOCTH IO
OTHOLICHUIO K OKpYKaIOUIed NpPUPOAHON cpene, COOCTBEHHOMY 3[0pPOBBIO U 3J0POBBIO



OKpYXKAIOIIUX JIIOJIeH; OOOCHOBBIBATH M COOJIIOJATH MEpbl MPOQHIAKTUKY HH(PEKIIMOHHBIX
3a00JIeBaHMii, MpaBUja TOBEJCHUS B NpUpoAe U obecriedeHus: 0e30MacHOCTH COOCTBEHHOM
KHU3HEIEATSIPHOCTH B YPE3BBIUAMHBIX CUTYalMSIX MPUPOJHOTO M TEXHOTCHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHBIE OTKPBITHS B 001aCTH OMOJIOTHH;

pa3BUTHE Y O0YJaIOUINXCS WHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipolecce
3HAaKOMCTBA C BBLIAIOUIMMHCS OTKPBITHUSIMU M COBPEMEHHBIMU HCCIICOBAaHUSIMH B OHOJIOTHH,
pelaeMpIMU €10 MpOoOJIeMaMH, METOJI0JIOTHEH OMOJIOTUYECKOTO HCCIICAOBAHMS, MPOBEICHUS
OKCIIEPUMEHTAIBHBIX ~HCCIEIOBAHUM, peIIeHUs] OWOJIOTMYECKUX 3a/1a4, MOJICITUPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U MIPOIIECCOB;

BOCIMTaHUE Y OOy4alomMXCs [IEHHOCTHOTO OTHOIICHUS K KMBOM HPUPOJE B IEJIOM H K
OTHEeNbHBIM €€ OO0BbEeKTaM U SBJICHUSAM; (OPMHUPOBAHUE HKOJOTUYECKOH, T'€HETHUECKOU
IPaMOTHOCTH, OOILIEH KyIbTyphl MOBEACHUS B MPHUPOJE; MHTEIPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuobpereHue 00yJaroIMMHUC KOMIIETEHTHOCTH B PallMOHATIBHOM IPUPOIONOIb30BAHUN
(cobmiofeHne TpaBWiI MOBENEHUS B MPHUPOJE, OXpPaHbl BHUJIOB, SKOCHCTEM, Oumocdepsl),
COXpAaHEHUHU COOCTBEHHOTO 3/I0POBBS U 3/0POBbSl OKPYXKAIOMIMX JHOAEH (COOMIONEHHUsT Mep
npoduIakTUKH 3a00JeBaHui, oOecrieueHrne 0€30MacHOCTH KU3HEIEATEIIbHOCTH B UPE3BBIYAHBIX
CUTYaLIUsIX IPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAHMS OMOJIOTHYECKIX
3HAaHUN U YMEHUN B IIOBCEIHEBHOM KU3HU;

CO3/IaHHE YCIIOBUHM JUIi OCO3HAHHOTO BbIOOpa OOY4YaAIOIIMMMCS HMHIUBUAYaTIbHON
0o0pa3oBaTeNIbHOW  TPAEKTOPHH, CHOCOOCTBYIOIIEH MOCIEIYIOUeMY MpO(ecCHOHATHLHOMY
CaMOOTIPE/ICIICHNIO, B COOTBETCTBUM C WHAMBHUIYAIbHBIMH HHTEpPECaMH M TOTPEOHOCTSIMHU
peruoHa.

OOmiee yuCiIO 4acoB, OTBEACHHBIX HAa HM3y4YE€HHE OMOJIOTUM Ha YriyOJIEHHOM YpPOBHE
cpenHero obmero oopasosanus, cocraBiseT 204 gaca: B 10 knacce — 102 gaca (3 gaca B Hefen0),
B 11 xnacce — 102 gaca (3 vaca B HeZIeI0).

OT160p opranu3aIMOHHBIX (POPM, METOJIOB U CPEACTB OOYIEHUS OMOJIOTUN OCYIIECTBIISCTCS
c y4€ToM cCHeru(UKH €ro CoJAepXaHUi U HANpaBICHHOCTH Ha MPOJOJDKEHHE OHOJIOTHMYECKOTO
00pa3oBaHus B OpPraHU3aLUAX CPETHETO MPO(HECCHOHAIBHOTO U BBICIIET0 00pa30BaHMUs.

OO0s3aTeNbHBIM YCIOBHEM IpU OOy4eHHUH OMOJIOTUM Ha YIriyOIEHHOM ypOBHE SIBISIETCS
IpOBEACHUE JIA0OPATOPHBIX M TpakTHUeckux paboT. Taxke yuacTHe oOydarommMxcs B
BBITIOJTHEHUH TIPOCKTHBIX U Y4eOHO-HCCIIEIOBATEILCKUX pabOT, TEeMAaTHKa KOTOPBIX OTpeAeIsIeTCs
yUUTENEM Ha OCHOBE UMEIOIUXCS MAaTepHAIbHO-TEXHHUECKUX PECYPCOB M MECTHBIX NMPHPOTHBIX
YCIIOBUH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IPOrpaMMbl,  BBIICIEHHOE  KYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyfaapcTBeHHO# utoroBoit arrectauu (I'MA).

Tema 1. Buonorus kak Hayka

CoBpemeHHast Ouosorusi — KOMIUICKCHas Hayka. Kparkas mctopusi pa3BUTHS OMOJIOTHH.
buonoruveckre Hayku W H3y4aemble UMHU TpoOieMbl. DyHIaMEHTANbHBIC, MPUKIAIHBIC H
MMOUCKOBBIC HAYYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3naueHue Ouoyornu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KApTHHBI
mupa. [Ipodeccuu, cBszannbie ¢ OMonorueil. 3HaueHNEe OUOJIOTHUHN B MPAKTUYECKON AESITETFHOCTH
YeJI0BEKA: MEIULIMHE, CEIIbCKOM X035HCTBE, IPOMBILIIICHHOCTH, OXPaHEe IIPUPOIBI.

JdeMoHcTpanuu

[Moptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseit, I'.
Mennens, B. U. Bepnanckuii, . I1. [1aBnos, . . Meunukos, H. . Basunos, H. B. Tumodees-
Pecosckuii, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBs3b OMOJIOTUH C IPYTMMHU HayKaMu», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl H UX H3y4YeHHE

JKuBble cucTeMbl Kak MpeaMeT u3ydeHus: Ouosioruu. CBOMCTBA )KUBBIX CUCTEM: €TUHCTBO
XMMHUYECKOTO COCTaBa, JHUCKPETHOCTb M LEJIOCTHOCTb, CJIOKHOCTH M YIOPAJOYEHHOCTH
CTPYKTYPBI,  OTKpPBITOCTb, = CaMOOPraHM3alus, CaMOBOCIPOU3BEJICHUE, Pa3IPaKUMOCTb,
U3MEHYUBOCTb, POCT U pa3BUTHE.

YpOoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJIEKYJISPHBIM, KIETOYHBIMA, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYJISIHUOHHO-BUOBO, 3KOCUCTEMHBIN (OMOTEOTICHOTUYECKHIA ),
ouocdepusiii. Ilpoueccsl, mpoucxoasmue B KUBBIX cucteMax. OCHOBHBIC NMPU3HAKU >KUBOTO.
Kuznb kak popma cymectBoBaHus Marepun. Hayku, W3ydaromniye >KUBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3alIUH.

N3ydenne xuBBIX cucTeM. Metoasl Ouonornueckoil Hayku. HabmioneHue, msMmepeHue,
SKCHEPUMEHT, CUCTEeMaTu3alus, MeraaHanu3. [loHsATHE O 3aBUCHUMOM M HE3aBUCHUMOU
nepemeHHO. IlnanupoBanue skcnepumenta. llocranoBka u mposepka runores3. Hynesas
runote3a. [lonsTre BHIOOPKH U €€ NoCTOBEpHOCTh. Pa3dpoc B Guosornueckux AaHHbIX. OleHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX Pe3yibTaToB. [IpUUMHBI MCKAXKEHUS PE3YJIbTaTOB SKCIIEPUMEHTA.
[ToHsTHE CTATHCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «DBHOIOTHYECKHE CHCTEMBD»,
«CBoiicTBa KMBOW MaTepun», «YpOBHU OpPraHU3alluy KUBOI NpUpobl», «CTpoeHue KUBOTHON
KJIETKN», « TKaHU )KUBOTHBIX», «CHUCTEMBI OPTaHOB YEJIOBEYECKOI0 OpraHuzMay, «broreorneHosy,
«buocdepa», «MeToapl H3ydeHUs )KUBON IIPUPOJIBI».

Ob6opynoBanue: 1abopaTopHOe 000pyIOBaHUE ISl TPOBEICHUS HAOTIOACHUI, U3MEPEHUH,
JKCIIEPUMEHTOB.

IpakTuyeckas padora «/cmosb30BaHUE Pa3IUYHBIX METOJIOB MPHU H3YYEHHH >KHUBBIX
CUCTEMM.

Tema 3. Buonorus KjieTku



Knerka — cTpyKTypHO-(QYHKIIMOHAIbHAS €JMHUIA JKUBOTO. VICTOPHS OTKPBITHS KJIETKH.
Pabote! P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUYHOM TEOpUHU.

Metoabl MOJEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKOIHS, Xpomarorpadus,
anekTpodopes, METOJ MeEuYeHBIX aroMoB, AuddepeHHHanbHOE — LEHTPUPYTHPOBAHUE,
KyJIbTUBUPOBAHHE KIIETOK. /3yuenue (PUKCUPOBAHHLIX KiemoK. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvhoe (npudicusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOID», «DIEKTPOHHBIN MUKpOcKom», «cTopus
Pa3BUTHSI METOJI0B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKpOIpEnapaThl PacTUTEIbHBIX, >KUBOTHBIX H
OaKkTepHUaIbHBIX KIETOK.

IIpakTuuyeckasa padora «/3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anekTpodopes, nupdepenmansHoe neHTpudyruposanue, [1LP)».

Tema 4. XuMnueckasi OpraHu3anus KJIeTKH

XUMHUYECKUN COCTAB KIETKU. Makpo-, MUKpPO- U YIbTPAMHUKPOIIEMEHTHI. Bosa u e€ poJib
KaK pAacTBOPUTENS, pEareHra, y4yacTHE B CTPYKTYPHUPOBAaHUU KIETKH, TEIJIOPETYIISALHUN.
MuHepanbHbI€ BEIeCTBa KJIETKH, UX OMOJIOrHyecKasi poiib. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosornueckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypsl OenkoBoi Mosekynbl. [lepBuuHast cTpykTypa Oenika, menTHIHAS
CBsi3b. BropuuHnasi, TpernuHas, 4deTBepTUYHAs CTPYKTYypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccuduxkarus 6enkoB. buonorunueckue GyHKIMu 6eMKOB. [Ipuons.

VYraeBosl. MOHOCAaxXapubl, AUCaXapubl, OJIMTocaxapuiasl U nonucaxapuasl. OOmuii miaxn
CTpOCHHUS U (PU3MKO-XUMHUUECKUE CBOMCTBA yriIeBOA0B. bruonornueckue pyHKIMU yriIeBOOB.

Jlummmael.  TunppodwminbHo-runpodoOHBIe  cBoiicTBa.  Kiaccudukanus — mummuaos.
Tpurnuuepunasl, pochoaunuasl, BOCKU, crepouasl. bruonornyeckue ¢pynkiun aunuaos. Oomme
CBOWCTBa OHMOJIOTHYECKMX MEMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMBIKaHUIO,
MIOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucinotel. JJHK n PHK. Ctpoenue HykinemHOBBIX KuciOT. HykimeoTuasl.
[Mpunuun kommuiementapHoctu. IlpaBmio Yapragda. Crpykrypa JAHK — nBoiinas crmpaib.
Mecronaxoxaenue u ononornyeckue pynkuuu JHK. Buasr PHK. @ynkuuu PHK B kietke.

Crpoenune moisekynsl AT®. Makposprudeckue cBs3u B Mojekyie AT®. buonornueckue
¢ynkuuun  AT®. BoccTaHOBJIGHHBIE TEPEHOCUMKH, WX (GYHKUMH B KiIeTke. /Ipyeue
Hykneozuompugocgpamor  (HTD). CexennpoBanne  JIHK.  Memoow:  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHass OWONOTHs: OMOXMMHYECKHEe W OMOPU3NYECKUE HCCIEAOBAHUS COCTaBa U
MPOCTPAHCTBEHHOM CTPYKTYphl OUOMOJEKyl. Modenuposanue cmpykmypvl U  @QYHKYuUll
Ouomonexyn u ux komniexkcos. KomnvromepHulii Ou3aiin u op2anuieckutl Cunmes OUOMOIEKY U UX
HenpupoOHbIX AHANI0208.

JdeMoHcTpanuu

IToptpetst: JI. [lonunr, JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®@panxiun, @. Caxrep, C.
IIpy3unep.

Huarpammsel:  «Pacnpenenenre XUMHUYECKUX OJIEMEHTOB B HEXKMBOM  IIPUPOIE,
«PacripeieneHre XUMUYECKUX 3JIEMEHTOB B )KMBOM ITPUPOJIEH.



Tabmuuer u cxemsl: «llepuoandeckas TabiuIa XUMHUYECKUX DIEMEHTOBY», «CTpoeHue
MOJIEKYJIBl BOJBI», «BemecTBa B cocTaBe OpraHu3MoB», «CTpoeHHE MOJEKYIbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNbI», «CTpoeHHE MOJEKYN YIriieBoA0B», «CTpOeHHE MOJIEKYI
munuaoBy», «HykienHoBele KUCIOTB), «CTpoeHue MoaeKyasl ATO».

O6opynoBaHue: XMMHUYECKas MOCya K 000pyI0BaHHE.

JlaGopaTopHas padora «OOHapyxeHue OeNKOB ¢ IOMOIIBIO0 KAUeCTBEHHBIX PEAKLIUI».

JlabopaTopHasi padora «/ccnenoBaHne HyKIEHMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOB.

Tema 5. CTtpoeHune u QyHKINH KIETKH

Tunbl KJIETOK: dyKapHOTHYECKas M MpokapuoTHdeckas. CTpyKTypHO-(YHKIHNOHAIbHBIE
00pa3oBaHUS KIETKH.

CrpoeHre TMpOKApUOTHUECKON KIeTku. KieTouHas cTeHka OakTepuili ©  apXew.
OCoOeHHOCTH CTPOCHHUS TeTepOTPOPHOIN M aBTOTPO(HON MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO3AX.

Crpoenrie U (pyHKIMOHUPOBAHUE dYKapUOTHUECKOH KieTku. IlmazmaTuueckas memOpaHa
(mnasmanemma). CTpykTypa IMa3MaTHdeckod MemOpaHbl. TpaHCHOPT BeEmIECTB uepe3
IUIa3MaTUYEeCKyl0 MeMOpaHy: maccuBHBIA (auddy3us, obnmeruénnas auddysusi), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcropT). [lomynponunaemocts MemOpanbl. PabGorta
HATPUH-KaTMEBOr0 Hacoca. DHIOLUUTO3: MUHOLUTO3, (harouro3. Jk301uTo3. Kiletounas creHka.
CtpykTypa 1 (PyHKIHHU KIETOYHOM CTEHKH pacTeHHi, rpuOoB.

Huronna3zma. I{uto3osb. LluTtockener. JIBmkeHue uuroruia3Mbl. OpraHoujbl KIETKH.
OpHoMeMOpaHHbBIE OpraHOMBI KIETKH: sHAomnazmatudeckas ceth (DIIC), ammapar [ombmku,
JM30COMBI, MX CTpOeHHEe U (YHKIUHU. B3auMOCBsA3b 0JHOMEMOpPAHHBIX OPraHOMJIOB KIIETKH.
CtpoeHre TpaHyIIpHOTO peTHKyinyma. Mexanusm Hanpasnenus 6enkoé ¢ OIIC. Cunres
pactBopuMbIX  OenkoB.  CuHTE3  KJIeTOUHBIX  MeMmOpaH. ['maakuii  (arpaHyispHBIN)
SHJIOTIA3MaTHUecKuil peTukynyM. CekperopHas (yHkuus anmapara ['onbmpku. Moougpukayus
benxoe 6 annapame I onvoocu. Copmupoeka 6enxose 6 annapame I o160xcu. TpaHCIIOPT BEIIECTB
B KJIeTKe. Bakyoun pacturensHbix kieTok. Knerounsiit cok. Typrop.

[TosryaBTOHOMHBIE OpraHOWIBl KJIETKH: MUTOXOHJIPHUH, TMJIacTuabl. IlIpoucxoocoenue
mumoxonopuit u naiacmuo. Cumbuoecenez (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMU  MUTOXOHApPHM © TuiacTuA. llepBuUuHBIe, BTOPUYHBIE M CJOXHBIC IUIACTUIBI
(OTOCHHTE3UPYIOIIUX JYKAapUOT. XJIOPOIJIACTHI, XPOMOIUIACTBI, JIEMKOIUIACTHI  BBICIIUX
pacTeHui.

HememOpannsie opranouzpl kieTkd CtpoeHne M (GyHKIUNM HEMEMOpaHHBIX OPraHOUI0B
KiaeTkn. Pubocombl.  Ilpomesxcymounvie  unamenmoi. MUKpodUIaMEHTBI. AKmuHos8bie
Mukpogunamenmol. MblllIeUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEeMbIULEUHbIX KIemOK.
MukpotpyOouku. Kierounsiii nentp. CrTpoeHHe H ABIKEHHE JKTYTMKOB U PECHUYEK.
MukpoTpyOouku nutoriasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
Mmukpompybouxkamu. Momopnule 6enxu.

Snpo. Obonouka sapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (PYHKIUH.
SnepHblii 6enkoBBIH MaTpHKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEep(hazHOM
aape. dyxpomamun u eemepoxpomamun. benku XpoMaTHHa — THCTOHBL. J[uHamuxa s0epHol
obonouku 6 mumose. Aoepuuiii mpancnopm.

Knerounsle  BkmroueHusa. CpaBHUTENIbHAas  XapaKTEPUCTUKA  KIETOK  DYKapHOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



IToptpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuuper u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe KHUBOTHOU
KIeTkn», «CTpoeHHe pacTUTEIbHON KIeTKn», «CTpOCHHE MUTOXOHIPUN», «Sapo», «CtpoeHue
MPOKAPHOTHUECKON KIETKH».

OO6opynoBaHue: CBETOBOH MHUKPOCKOI, MHUKPOIpPENApaThl PACTUTENbHBIX, >KUBOTHBIX
KJIETOK, MHUKpOTIpenapaTsl OaKTepUaIbHBIX KIETOK.

JlaGopaTopHas padora «/3yueHne CTpOCHHS KJIETOK PA3JIMYHbIX OPTraHHU3MOBY.

IIpakTuyeckas padora «/I3ydeHne CBOMCTB KIETOUHOW MEMOPAHBI».

JlaGopatopHas paGora «/ccienoBanue miaasMoin3a M JEMIa3MOJIM3a B PACTUTEIbHBIX
KIIETKaX).

IIpakTuuyeckas padora «/3ydeHne ABMKEHHS UTOILIa3Mbl B PACTUTEIIBHBIX KIIETKAX».

Tema 6. OOMeH BeliecTB M NMpeBpallieHNe JHEPIHH B KJIeTKe

ACCUMMIIAIMS U TUCCUMWJISILIUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMEHa BEIeCTB:
aBTOTPOGHBIN U TeTepoTPO(HBIA. YyacTue KUCI0poa B OOMEHHBIX Mpolieccax. DHEPreTHUECKoe
oOecnieuenue knetku: npespamienne AT® B 0OMeHHBIX mporieccax. DepMeHTaTUBHBIN XapakTep
peaknuii kKieToyHoro Merabonuszma. @epMeHThI, UX CTPOEHHUE, CBOMCTBA M MEXaHU3M JCHCTBUSL.
KodepmenTsl. Otnnuust (epMEHTOB OT HEOPTaHUUECKUX KAaTAIU3aTOPOB. benku-akTuBaTophl U
O€NKU-UHTUOUTOPBL. 3aBUCHUMOCTb CKOPOCTH (DEPMEHTAaTHBHBIX pEaKIUil OT pa3InYHbIX
¢baxTOpoB.

[lepBUYHBIN CHHTE3 OPraHMYECKMX BEIIECTB B KieTke. DOTOCHUHTE3. AHOKCUCeHHbll U
oxcueenHwlli  pomocunmes 'y 6axkmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMb
peakyuonHoz2o yeumpa. Ponb xmopormnactoB B mpoiecce GotocuHTe3a. CBETOBas M TEMHOBAs
dazel. @omoovixanue, Cs., Cs. u CAM-munsvt gpomocunmesa. IlponykTuBHOCTH (POTOCHHTE3A.
Bnustaue pa3nudHbeIX GakTOpoB Ha CKOPOCTh (hoTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHIMPYIOIINE
OakTepuu, kene300aKTepun, cepoOaKTepun, BOJIOPOJHbIE OaKTepuH. 3HaUeHHE XEMOCHHTE3a.

AmnaspoOHble opranu3mbl. Buabl Oposxenus. IIpoaykTel OpokeHHsT M UX HUCIOJIb30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHM3MbBI KaK OOBEKThl OMOTEXHOJIOTMM W BO30YyAWUTENIN
0oJe3HEH.

AdpoOHBIE OpraHU3MBblL. JTambl SHEPreTHYeckoro oOmeHa. I[loArOTOBHTENBHBIM STal.
['mukonn3 — 6ECKUCIOPOIHOE PACIIEIIEHUE TIIFOKO3BI.

buosornueckoe OKUCICHUE, WIM KIETOYHOE AblxaHue. Poib MUTOXOHIpPHUH B IIpolieccax
Oouonornyeckoro okucienus. lluknmyeckue peakuuu. OxuciauTenbHoe (GochopuIrpoBaHue.
Duepeus membpannoeo epaduenma npomonos. Cummes ATD: paboma npomomnnou ATD-
cunmaszvl. llpeumymectBa a’poObHOro myTH oOMEHa BEIIECTB MeEped  aHadpPOOHBIM.
D¢ dekTHBHOCTH SHEPreTUIeCKOro 0OMeHa.

JdeMoHcTpanuu

IToprpersr: k. ITpuctiy, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCUHTE3», «DHEpreTHdecKkuit oOMmeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOH MHKPOCKOII, 000pYAOBaHUE /ISl IPUTOTOBICHUS MOCTOSIHHBIX U
BPEMEHHBIX MUKPOTIPENapaToB.

JlaGopaTopHas padora «/3yueHne KaTaAIMTHIECKOI aKTUBHOCTH (PepMEHTOB (Ha IpUMepe
aMuUJIa3bl WIKM KaTanas3bl)y.



JlaGopaTtopnas paGora «l3yueHue (epMEHTATHMBHOIO pacCIICIUICHUS MEPOKCUAA
BOJIOPOJIa B PACTUTENBHBIX U KMUBOTHBIX KIETKaX».

JlaGopaTopHasi padora «CpaBHEHHE POIECCOB (DOTOCHHTE3a U XEMOCUHTE3a.

JlaGopaTopHasi pa6ora «CpaBHEHHE IPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacnencreenHast MHGopManus U peajau3anus eé B KiIeTke

Peakuuu marpuyHoro cunresa. [IpyHIMI KOMIUIEMEHTAapHOCTH B pEaKLUAX MaTPUYHOTO
cuHTe3a. Peanmsanus HacieAcTBeHHOW wuHpopMmanuu. ['eHeTHMYecKHil KoJ, ero CBOWCTBA.
Tpanckpunuus — matpuunblid cunTe3 PHK. IlpuHIMNBI TpaHCKpUNIMK: KOMILJIEMEHTAPHOCTb,
aHTUNAPAJLIENbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpancnsaus u e€ stanbl. Yuactue TpancnopTHbix PHK B OmocuuTese Genka. YcnoBus
ounocunresa 6enka. Koguposanue amuHokucaoT. Pois pubocom B GnocuHTe3e Oemnka.

Cospemennvie npedocmagnenus o cmpoeruu 2enos. OpraHuzanisi TEHOMa y MPOKAPHOT U
9YKapHOT. Perynsius akTHBHOCTH T'€HOB y pokapHoT. [ unoresa onepona (. XKakoo, XK. Mano).
Monekynapnvle mexanusmol 3kcnpeccuu 2enoé y dykapuom. Ponv xpomamuna 6 pezynayuu
pabomol 2enos. Perynsauus 0OMEHHBIX MTPOIECCOB B KileTKe. KiieTounslii romeocras.

Bupycsl — HeksieTouHble (POPMBI )KU3HU U OOnuratHsie napazutel. CTpoeHHE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuszuennvii yuxn JHK-codepocawux
supycos, PHK-coodepocawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

BupycHsle 3a001eBaHus yesoBeka, )KUBOTHBIX, pactenuit. CITIN]J], COVID-19, couunanbHbie
U MEUIIMHCKHIE IPOOIEMBI.

Buounghopmamuka: unmeepayus u ananus 6oavuux maccueos («bigdatar) cmpyxkmyphuix
ouonozuveckux oannwix. Hanomexwnonozuu 6 buonocuu u meouyune. Ilpoecpammupyemvie GyHKyuu
benxos. Cnocobvl docmasKu iekapcms.

JdeMoHcTpanuu

[Hoptpetsr: H. K. Konbuos, 1. . UBanoBCKui.

Tabmumer u cxemsl: «buocuHTes Oenkay, «[eHeTmueckuid Koa», «Bupych,
«bakrepuoparmy.

IIpakTnueckas padora «Co3iaHue MOJENIN BUPYCa.

Tema 8. 7JKu3HeHHBIH HUKJ KICTKH

Knerounslii nukn, ero mepuoasl u perymsiuus. Wutepdasza um muro3. OcobeHHOCTH
mpoleccoB, mpoTekaronux B uaTepdaze. [loaroroBka kietku k aeneHuto. [IpecuHTeTHUECKUi
(MOCTMUTOTUYECKHUI), CHUHTETUYECKMI M MOCTCUHTETHUYECKUH (IIPEMUTOTHYECKHI) IMEPHO/bI
uHTEep(ha3bl.

Matpuunsiii  cunre3 JHK —  perumkanus.  Ilpunnunsr  perumkanuun  JIHK:
KOMIIJIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBIM CHHTE3, aHTUIAPAJUIEIBHOCTh. MexaHu3M
perunkanuu JTHK. Xpomocomsl. Ctpoenne xpoMocoM. TenoMepsl U Tenomepasza. XpoMOCOMHBII
HA0Op KJIETKH — KapuOTUIl. JIUMIOWIHBIN W ramiouIHbBI Ha0OPHl XpOMOCOM. [ 'OoMoJIOTHYHbIE
XpoMocoMbl. [10J10BbIE XpPOMOCOMBI.

Jlenenue kinetkn — MuTO3. CTaguy MHUTO3a U NMPOUCXOJAIIME B HUX MIPOLECCHl. THIBI
MuTo3a. Kaproknnes n nuTokuHe3. buongornyeckoe 3HaueHUE MUTO3A.

Perynsmuss MUTOTHYECKOTO IMKJIA KIETKH. [Iporpammupyemasi KietouHas rulenp —
aronTos.



Knerounoe si1po, XpoMOCOMBI, (QYHKIIHOHAIbHAsE TeHOMUKA. Mexanusmol npoaugepayuu,
oughghepenyuposxu, cmapenus u eubenu kiemok. «L{ugpposasn xiemxa» — buoungopmamuvecxkue
MoOenu YYHKYUOHUPOBAHUSL KIEeMKU.

JdeMoHcTpanuu

Tabmumer u cxembl: «KU3HEHHBIA UK KIETKH», «Muto3y, «CTpoeHHEe XpoMOCOMY,
«Pemmukarus JTHK».

O6opynoBaHue: CBETOBOH MHUKPOCKOII, MUKpOIpenapaThl: «MHUTO3 B KIETKaX KOpELIKa
JIyKay.

JlabopaTopHasi pabora «/3ydeHre XpoMOCOM Ha FOTOBBIX MUKPOIIPENapaTax».

JladopaTopHnasi pa6ora «HaOmrogeHne MHUTO3a B KIIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenune u pyHKIMH OPraHU3MOB

buonornyeckoe  pazHooOpazue  opraHuzMoB.  OJHOKJIETOYHBIC,  KOJIOHHUAJbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3HEIACITEIHLHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJHOKJIETOYHBIE IPUOBI, OJTHOKIICTOYHbIE BOJOPOCIH, Ipyrue mpoTUcThl. KojgoHuanbHbie
OpraHu3MBl.

B3anmocCBs3b yacTeil MHOTOKIIETOYHOIO OpraHusma. TKaHu, OpraHbl U CUCTEMBI OPraHOB.
OpranusMm Kak enuHoe nenoe. 'omeocras.

Txanu pacrenmit. Tumbel pacTUTENBHBIX TKaHEH: oOpazoBaTeNnbHas, IOKPOBHAS,
MPOBOJIAIIAs, OCHOBHAs, MexaHudeckasi. OCOOCHHOCTH CTpOeHHUs, (PYHKUUH U PACHOJIOKEHUS
TKaHE! B OpraHax pacTeHUM.

TkaHu )KUBOTHBIX U Y€JIOBEKA. THUIBI )KUBOTHBIX TKAHEW: AUTEINANIbHAS, COEAUHUTENIbHAS,
MbIlIeYHasi, HepBHasA. OcoOOEHHOCTH CcTpoeHMs, (YHKIUH M pacloIOKEHHs] TKaHEH B opraHax
KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble 1 TeHEpaTUBHBIE OpraHbl pacTeHU. OpraHsl U CUCTEMbI OPraHOB
KUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHoB U CUCTEM OPTaHOB.

Omnopa tena opranu3moB. Kapkac pacrennil. CkeneTsl 0 JHOKJIETOUHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI!l 1 BHYTpeHHUH ckeneT. CTpOEHHUE U TUIIBI COETMHEHUS KOCTEM.

JIBI>KEHUE OpraHu3MoB. JIBIKEHHE OJHOKJIETOYHBIX OpraHu3MOB: amMEOOUIHOE,
KI'YTUKOBOE, PECHUYHOE. JIBW)KEHHME MHOIOKJIETOYHBIX PACTCHUM: TPONHU3MBI WM HACTHUM.
JIBM>KEHUE MHOTOKJIETOYHBIX KMBOTHBIX U YeJIOBEKa: MblleyHas cucrema. Pedexc. CkeneTHble
MBIIIIIBI U UX padoTa.

IIutanue opranuszMoB. IlornomieHne BoApbl, YIIEKUCIOrO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusiMu. [luTaHue >KMBOTHBIX. BHYTPHUIIOJIOCTHOE M BHYTPUKIETOYHOE NUILEBAPEHUE.
IIuTaHue MO3BOHOYHBIX XUBOTHBIX. OTIENbl MHUIIEBApUTEIBHOIO Tpakra. [IuieBapurenbHble
xkenesbl. [InmeBapurenbHas cucremMa 4eoBeKa.

Jlpixanue opranu3moB. [Ipixanue pacteHuit. Jlprxanue xuBoTHBIX. [uddy3us razos yepes
MOBEPXHOCTh KieTkH. KoxkHoe npixanue. [lpixarenbHas moBepxHocTh. JKabGepHoe U NErovHoe
IbIxaHue. JIpIxaHME€ IO3BOHOYHBIX J>KMBOTHBIX U YEJIOBEKA. OBOJIIOLHMOHHOE YCJIOKHEHUE
CTpOEHHUS JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cUCTEMa 4YeJNOBeKa. MexaHu3Mm
BEHTWISALUH JIETKUX Y ITUI] U MIICKOMTUTAIOMUX. Perymsimus apixanus. JpxareabHble 00bEMBIL

Tpa"cnopr BeweCTB y OpraHUu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHuid. TpaHcnopr
BELIECTB Y )KUBOTHBIX. KpoBeHOCHAas cucteMa u €€ opranbl. KpoBeHOCHas cucTeMa M03BOHOYHBIX
KUBOTHBIX M yenoBeka. Cepjle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOpareHus.



OBOJIIOLIMOHHBIE YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX JXHUBOTHBIX.
Pabota cepaua u e€ perymsmus.

Beinenenne y opraHusmoB. BeineneHue y pacreHuil. BeineneHue 'y  KMBOTHBIX.
CoxparutensHbie Bakyod. Opransl BblieneHus. OUiabTpalius, ceKpenns 1 00paTHOe BcachbIBaHUE
KaKk MEXaHM3Mbl pPAa0OTBIl OpPraHoB BblieneHUs. CBsA3b IOJIOCTH Tella € KPOBEHOCHOW H
BBIJICIIUTEIIBHOW CHUCTeMaMU. BblieneHue y IO3BOHOYHBIX JXMBOTHBIX M 4YesloBeka. lloukw.
Crpoenue u ¢pyHKIIMOHUpOBaHUE HeppoHa. OOpazoBaHKWE MOYH Y YETIOBEKA.

3ammTa y Opranu3MoB. 3aliuTa y OJHOKIETOUHBIX Opranu3MoB. Criopbl OaKTepHii U LIUCTHI
IIpoCTEHIINX. 3alluTa y MHOTIOKJIETOUHBbIX pacTeHuil. Kyrukyna. CpeacrBa nacCMBHON H
XUMHUYECKOM 3a1uThl. DUTOHIMBI.

3amuTra y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX TPOU3BOIHBIE. 3alllUTa OPraHu3Ma
or Oone3neil. MMmyHHass cuctema uenoBeka. KIeTO4yHbII W TyMOpaJbHBIH HMMYHUTET.
Bpoxaéuuelii u  npuoOpeTéHHbIM  crneunpuyeckuii  MMMyHUTET. Teopusi  KIOHAIbHO-
cesnektuBHOro umMmyHnurera (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanuTenbHble OTBETHI
opranu3MoB. PoJib Bpo)XIEHHOTO MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHHA.

PasgpaxkumocTs M peryisauus y OpraHu3mMoB. Pa3apaxuMocTb y OIHOKJIETOYHBIX
opranusmoB. Taxcucel. Pazgpaxxumocts U perynsauus y pacreHui. PocTtoBble BelecTBa U HX
3Ha4YCHHUE.

HepBHasi cucrema u peduiekTopHas peryssius y *KUBOTHbIX. HepBHas cucrema u eé
OTZeNbl. DBOJIIOLIMOHHOE YCJIOXXHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTIENbI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc m pednexkropnas ayra. bezycinoBHble u
YCIIOBHBIE Pe(IICKCHI.

I'ymopanbHas perymsiuust ¥ SHIOKPUHHAs CHUCTEMa JKMBOTHBIX M uenoBeka. Kenesbl
SHJOKPUHHOM CHUCTEMBl M HUX TOpPMOHBL J[leiicTBHe TOpMOHOB. B3aMMOCBS3b HEPBHOW H
SHJIOKPUHHOM cucTeM. [ unoranamo-runodusapHas CucTema.

JdeMoHcTpanuu

IToptper: U. I1. I1aBioB.

Tabmuuer m cxembl: «OnHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocrelimme», «OpraHbl LBETKOBBIX pacTeHUi», «CHUCTEMBI OpraHoB
[I03BOHOYHBIX JKUBOTHBIX», «BHYTpeHHEe CTpPOEHHME HACEKOMBIX», «TKaHU pacTeHUI»,
«Kopuesbie cucremb», «Crtpoenue creOms», «CTpoeHHe IMCTOBOM TIIACTMHKMY», «TkaHu
KUBOTHBIX», «Ckener uyenoBekayn, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucTeMay,
«/IpixaTenpHas  cucremayn, «HepBHas cucrema», «Koxa», «MbpllieuyHas cucremay,
«BbrgenurensHas cucremMa», «HIOKpUHHAs cucreMay», «CTpoeHue MbIILb, «IMMyHUTETY,
«KumeunononoctHele», «CxeMa nUTaHus pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruipb», «CTpoeHHE IUIaHApUn», «BHYTpeHHEE CTpOEHHE H0XKAEBOIO
yepBsi», «HepBHas cucrema poid», «HepBHas cucrema narymku», «HepBHas cuctema
npecMmblkaomuxcs», «HepBHas cuctema nruny, «HepBHass cuctema MIEKONMTAIOIIKXY,
«HepBHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKPOIpENaparbl OJHOKIECTOYHBIX OPraHM3MOB,
MUKpOIpENnapaTsl TKaHEH, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHX, )KUBBIE
9K3EMIUIIPHl KOMHATHBIX pPAaCTEHUH, TepOapuu pacTeHUil pa3HbIX OT/AEIOB, BIaKHBIE MTPETapaThl
KUBOTHBIX, CKEJICTHI MO3BOHOYHBIX, KOJUIEKIIMK OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
00opy0BaHUE IS IEMOHCTPAILIUH TOYBEHHOTO U BO3YIITHOTO MUTAHUS PACTCHUH, PaCIICTIIICHUS
Kpaxmasa 1 0enKkoB MoJ JaeiicTBueM (pepMeHTOB, 000pyAOBaHUE ISl IEMOHCTPAIMH OIBITOB IO



U3MEPEHUIO JKU3HEHHOM €EMKOCTH JIETKUX, MEXAaHW3Ma JbIXaTEIbHBIX JBUKECHUH, MOJIEIH
TOJIOBHOT'O MO3ra pa3jIN4HbIX KUBOTHBIX.

JlabopaTopHasi pa6ora «/3yueHne TKaHel pacTEHUI».

JlabopaTopHasi pabora «/3ydeHne TKaHEH KUBOTHBIX».

JlabopaTopHasi pa6ora «/3y4eHre opraHoB LIBETKOBOI'O PACTEHUSD).

Tema 10. Pa3mHoeHHe M pa3BUTHE OPTAaHN3MOB

®opMbI pa3MHOXKEHHS OPraHU3MOB: Oecrioyioe (BKIII04as BEreTaTUBHOE) U MOJIOBOE. Bupl
6ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIIALUA, (PparMeHTaIHs], KIOHUPOBaHHE.

[TonoBoe pasmuoxxkenue. IlomoBbie kieTku, WM ramersl. Meiio3. Craguum Menosa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonornueckuit cMmbicia Meiio3a U MOJIOBOTO
mporecca. Melo3 ¥ ero MeCTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoapiieBoe pa3Butue. ['amerorenes y »xuBoTHBIX. [lonoBeIe sxene3sl. OOpazoBaHue
U Pa3BUTHE MOJIOBBIX KJIeTOK. CniepMarorenes u ooreHes. CTpoeHHE MOJIOBBIX KIETOK.

Omo10TBOpEHNE W SMOPHOHAIBHOE PA3BUTHE KUBOTHBIX. CIOCOOBI OTIOJIOTBOPEHUS:
HapyKHOe, BHyTpeHHee. [lapreHorenes.

WNuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHOJIOTH — HayKa O Pa3BUTHU
opranu3MoB. Mopgoecenes — 00na u3z 21aeuvix npoobaem smopuonocuu. Konyenyus mopghozcenos u
Mooenu mopgoeenesa. Ctaaguu SMOpUOTEHE3a KUBOTHBIX (Ha MpUMepe JATYIIKH). JpoGieHue.
Tuner npobnenus. [Jemepmunupoeannoe u HeoepmMuHupoganuoe opobnenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTU POOJICHUS MIICKOTUTAIOIIKUX. 3apOJBIIIEBbIE JTUCTKU (TaCTPYIISLINS).
3akiagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JIMCTKOB. B3auMHOe BiIusHUE dYacTel
pa3BUBAIOLIETOCA 3apo/ablia (AMOpHOHATIbHAS MHIYKLMS ). 3aKIIa/IKa IJIaHa CTPOCHUS )KUBOTHOTO
KaK pe3ylbTaT MepapXUyecKNX B3auMOJCHCTBUN reHOB. BnusHue Ha sMOpHOHATIBHOE pa3BUTHE
pa3NUYHBIX (PAKTOPOB OKPY)KAIOLIEH CPEIbl.

Poct u pasButue x*uBOTHBIX. IlocTamOpuoHamsHBIH mepuon. Ilpsmoe u Hempsimoe
pasButHe. Pa3ButHe ¢ Meramopo30M y OECIO3BOHOYHBIX W IO3BOHOYHBIX >KHBOTHBIX.
buosornueckoe 3Haue€HHE NPSIMOTO W HENPSIMOIO PA3BUTHs, UX PACIHPOCTPAHEHUE B IPUPOJE.
Tunsel pocta >XMBOTHBIX. DaKTOpPbl pEryylsllMM pocTa >KUBOTHBIX M ueinoBeka. Craauu
MOCTAMOPHOHAIILHOTO Pa3BUTHS y XUBOTHBIX M uelloBeKa. llepHojpl OHTOreHe3a YelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

PazmHosxenue u pazsuthe pacteHuid. ['amerodur u cnopoput. Meiio3 B KU3HEHHOM IHKIIE
pactenuii. OOpazoBaHue criop B mpoiiecce Meiio3a. ['amerorenes y pacrenuit. Omiof0TBOpeHUE U
pa3BUTUE PACTUTENBHBIX OPraHU3MOB. JIBOMHOE OIIONOTBOPEHUE Yy LBETKOBBIX DPACTCHUM.
OO6pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYJISLUN OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JdeMoHcTpanuu

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

Tabnuuer u cxembl: «BereraruBHoe pa3MHOXKEHHE», « TUIBI GecroNoro pa3sMHOKEHUS,
«Pa3mMHOXEHHE XIaMUIOMOHAnbD», «Pa3MHOXeHME 3BrieHb», «Pa3MHOXEHUE THAPBI»,
«Meito3», «Xpomocombl»y, «['amerorenesy», «CTpoeHHE SUIEKICTKH U CIEPMATO30Ua,
«OCcHOBHBIE cTauU OHTOreHe3ay, «IIpsmoe u HenpsAMoe pa3BUTHEY, «Pa3BuTHE MaliCKOTO KyKay,
«PazButne capaHum», «PazButue JArymkw», «/{BOMHOE OIUIOAOTBOPEHUE Yy ILBETKOBBIX
pacteHuit», «CTpoeHHE CEMSIH OJHOJOJBHBIX M JABYAOJBHBIX pacTeHUi», «KU3HEHHBIN LMK
MOPCKOM KanmycTbl», <« KU3HEHHBIN UK MXay», <« KM3HEHHBIN UK NAaOPOTHUKAY, « KU3HEHHBIHI
LIUKJI COCHBIY.



O6opynoBaHue: CBETOBOM MUKPOCKOTI, MUKPOTIPETapaThl IMIIEKIETOK U CIIEPMAaTO30H/I0B,
Mozenb «L{UKII pa3BUTHUS JIATYLIKIY.

JlabopaTtopnasi pabora «/3ydeHHe CTPOEHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTnueckas padora «BplsBI€HHE NMPU3HAKOB CXOJACTBA 3apOJbIIIEH NO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopHasi pa6ora «CTpoeHHE OpPraHOB Pa3MHOKEHHUS BBICILIUX PACTEHUID).

Tema 11. I'eHeTHKa — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB

VcTopust CTAaHOBIIGHUS U Pa3BUTHS T€HETUKH Kak Hayku. PaboTsl I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX y4EHBIX B pa3BuTin renetuku. Padots! H. K. Konbrosa, H. U.
BasunoBa, A. H. benoszepckoro, I'. JI. Kapneuenko, FO. A. @unmumyenko, H. B. Tumodeea-
Pecosckoro.

OCHOBHBIE T€HETHUUECKUE MOHATHSI U CUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI, aJlJI€JIbHBIE
I€Hbl, AJIbTEPHATUBHBIE INPU3HAKH, JOMHHAHTHBI M PpELECCUBHBIM IIPU3HAK, T'OMO3UIOTAa,
reTepO3UroTa, YMCTasl JIMHUS, THOPUAbI, TeHOTHI, (GeHoTurl. OCHOBHBIE METOJIbl T€HETHUKH:
rHOPUIOTIOTHUECKUH, IUTOJIOTMUECKHA, MOJICKYIIIPHO-T€HETHUECKHUH.

JdeMoHcTpanuu

[Moptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. BaBunos, A. H.
benoszepckuii, I'. JI. Kapnieuenxko, 10. A. @unumyenko, H. B. Tumodees-PecoBckuii.

TaGnuue! u cxembl: «MeTo bl TeHETUKI», «CXeMbI CKPEILIUBAHUS.

JlaGopaTopnas padora «/po3oduina kak 00BEKT reHeTUYECKUX UCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckperuBanue. [lepBeiit 3akoH MeHens — 3ak0H eTMHO00pa3us THOpUI0B
nepBoro nokxoJjieHusd. [Ipasmino nomuHupoBanus. Bropoii 3akoH Mennaens — 3aKk0H paclleIUICHUs
npu3HaKkoB. LluTonornyeckue OCHOBBI MOHOTHOPHIHOTO CKpEIIMBaHMA. [ 'MIOTE3a YHMCTOTHI
ramer.

Ananusupyroliee  ckpelmiuBaHue.  [IpoMexyTOuHBI  XapakTep  HacleJOBaHUS.
Paciennenue npu3HaKoB IIPYU HEIIOJIHOM JTOMUHHUPOBAHUU.
JurubpunHoe ckpemuBaHue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHCHUMOIO

HaclieI0BaHUs NMPpU3HaKoB. L{uTonornyeckre 0CHOBBI AUTHOPHUIHOTO CKPEIBAHMSL.

CuenieHHoe HacienoBaHue npusHakoB. Paboter T. Moprana. CriemnsieHHOe HaclaeI0BaHue
I€HOB, HAPYILLIECHUE CLECIUICHUS MEXAY TeHaMu. XpOMOCOMHAasi TEOPHUsl HACIEICTBEHHOCTH.

I'enernka nosa. XpOMOCOMHBIM MEXaHHU3M ONPEAEICHUS Moja. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOrameTHelii M TeTepOraMeTHBIM IIOJI. ['eHeTuyeckas CTPYKTypa IOJIOBBIX
xpoMocoM. HaciienoBanue Npu3HaKoB, CLECIUIEHHBIX C I10JIOM.

l'enotun kak uenoctHas cucreMa. [lneroTponuss — MHOMXKECTBEHHOE JEHCTBUE TEHA.
MHoxecTBEHHBIN ayienu3M. B3aumonelicTBue HeasieNnbHbIX TIeHOB. KoMIIEMEHTapHOCTb.
Onucras. [Toimmepus.

I'eHeTMYECKUN KOHTPOJIb Pa3BUTHUS PACTEHHUM, JKUBOTHBIX M YEIOBEKAa, a TaKKe
(U3MOJIOTHUECKUX TPOIIECCOB, MOBEICHHS M KOTHUTUBHBIX (DYHKIMA. | 'eHeTHUecKre MeXaH3Mbl
cUMOHMOTreHe3a, MEXaHU3MbI B3aUMOJICHCTBHS «XO3UH — MApa3suT» M «XO35IMH — MUKPOOHOM.
['eneTnueckue acreKTbl KOHTPOJS M U3MEHEHHs HACJICACTBEHHOW MH(OpMAIMM B TOKOJIECHUSIX
KJIETOK M OPTaHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «IlepBblif U BTOpO# 3akoHBI Menzaens», «Tperuii 3axkon Menaemns»,
«AHanuzupyroliee ckpenuBanuey, «Henonnoe nomuaupoBanuey, «CLENIEHHOE HACIEN0BaHNE
MIPU3HAKOB y Ipo30¢uisl», «I eHeTnka nonay, «Kapuotun yenoseka», «Kapruotun 1po30puiisn»,
«Kapuotun ntutib», «MHOXKECTBEHHBIN ajuiean3My», «BzauMoaeiicTBre reHoB.

O6opynoBaHue: MOJENb Al IEMOHCTPAIlMM 3aKOHOB €IMHOO0Opa3usi TMOPUIOB MEPBOTO
IIOKOJICHUSI M PACIIECILICHUs IPU3HAKOB, MOJEIb Ul JEMOHCTpAalMU 3aKOHAa HE3aBUCHMOIO
HacJeA0BaHus [PU3HAKOB, MOJEIb Ul JEMOHCTPALMH CLEILNICHHOTO HACJIEJOBAaHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOT, MUKpompemnapar: «Jpo3odunay.

IIpakTuyeckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPELIMBAHHUS Y
TIPO30(QUITB».

IIpakTuuyeckasa padora «lI3ydeHue pe3yabTaTOB TUTMOPUAHOTO CKPEUIMBAHUSA Y
TIPO30(UITBI».

Tema 13. 3aKkoHOMepHOCTH H3MEHYNBOCTH

B3aumopelictBue reHoTuna u cpeisl npu (popmupoBanun (enoruna. M3MeHUHBOCTH
npu3HakoB. KadecTBEHHbIE M KOJIMYECTBEHHbIE IPU3HAKU. Buasl  M3MEHYMBOCTH:
HEHACJICACTBEHHAs U HACIICICTBECHHAs.

MoudukanoHHas U3MEHUUBOCTh. Ponb cpeapl B (OpMHUPOBAHUU MOIUGDUKAITMOHHON
n3MeHunBocTH. HopMa peakuuu npusHaka. BapuannoHHBIM psin M BapuannoHHasi kpusas (B.
Horanncen). CoiicTBa MOIM(UKAITIOHHONH U3MEHUYHMBOCTH.

I'enoTunnueckas u3MeHYUBOCTH. (CBOIiCTBA TI'€HOTHUIIMYECKOM W3MEHUYMBOCTU. BHAbI
TeHOTHITMYECKON M3MEHYMBOCTH: KOMOMHATUBHASL, MyTallUOHHAS.

KomOuHaTiBHas M3MEHUMBOCTb. Mei03 U IMOJIOBOW MPOLIECC — OCHOBA KOMOMHATUBHON
M3MEHYMBOCTU. POJIb KOMOMHATHBHON M3MEHUMBOCTH B CO3/IaHMH F€HETUYECKOTO Pa3HOOOpa3Hs
B [IpeJeIax OJHOrO BUAA.

MyranvonHass M3MEHYMBOCTb. Buapl Myranuid: I'€HHBIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrioHTaHHbIE W UWHAYLUPOBAHHbIE MyTalMM. SnepHble M LUTOIUIA3MATUYECKUE MYTaIUH.
ComaTtnueckue M 1oJIOBble MyTanuu. IIpuumHbBl BO3ZHMKHOBEHHs MyTrauui. MyrareHbl M HX
BIIMSIHUE HA OPraHu3Mbl. 3AKOHOMEPHOCTH MYTALIMOHHOTO Ipolecca. 3aKOH FOMOJIOrMYECKHX
psanoB B HacienctBeHHol wu3MeHuuBoctu (H.M. BaBunos). BuesaepHas HM3MEHYMBOCTH U
HACJIEACTBEHHOCTD.

Onucenemuka u 3NUSEHOMUKA, PONb INUSEHEMUYEeCKUX (AaKkmopos 8 HACIeO008aHUU U
UBMEHYUBOCIU (heHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOS.

JdeMoHcTpanuu

[Toprpertsr: I'. ne ®pus, B. Noranncen, H. 1. BaBunos.

Tabmuuper u cxembl: «Buapl u3MeHUUBOCTHY, «MoIupHUKAIMOHHAS H3MEHYHBOCTHY,
«KomMOHMHaTHBHAs H3MEHYUBOCTBY, «Meiio3», «OmnonoTBopenuey, «I'eneTnueckue 3a00aeBaHUs
yenoBeKay, « Buasl myramuin.

OO6opynoBaHue: >KMBbIe W TepOapHbIE SK3EMIUIIPhl KOMHATHBIX PACTEHHH, PUCYHKH
(oTorpacuu) KUBOTHBIX C PA3TUUHBIMUA BUAAMU H3MEHUNBOCTH.

JlabopaTopuasi pabGora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAM(DUKAIIMOHHOMN
n3MeH4YuBOCTH. [IocTpoeHne BapualuOHHOTO psAJia ¥ BApUALMOHHOU KPUBOM».

IIpakTuyeckas padora «Myrtanuu y 1po30(}uisl (Ha TOTOBBIX MUKPOIIPETapaTax).

Tema 14. I'eHeTnka yesioBeKka

Kapuorun uenoseka. MexayHapoaHas IporpaMMa MCCIEI0BaHUS TIE€HOMa YeJIOBEKa.
MeToibl U3yUeHUsI TEHETUKH YeNIOBEKAa: TeHEaTOrHueCcKuid, OJM3HEIOBBIN, [IUTOTCHETHICCKHHA,
MOMYJISIIUOHHO-CTaTUCTUYECKUM, MOJIEKYJIsIpHO-reHeTuuecKuii. COBpPEMEHHOE OIpEIEIICHNE



TE€HOTHIIA: [I0JIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM 4YHCIIe ¢ moMoubro ITIP-
ananu3a. HacnencrBennsie 3a00s1eBanus 4enoBeka. | eHHbIe B XpOMOCOMHBIE 00JIE3HH YETIOBEKA.
bone3nu ¢ HaciencTBEHHOHM MpeapacroyoKEHHOCThIO. 3HAUEHUE MEAMIMHCKOW TIE€HETHKU B
NPEJOTBPAIICHUH M JICYEHUH TEHETHUYECKUX 3a00JIeBaHMM ueloBeKa. MeIUKO-TeHEeTHUECKOe
KOHCynbTUpoBaHue. CTBOJIOBbIE KIETKU. [IoHATHE «reHeTnYecKoro rpy3a». OTHYECKUE aCIEKThI
UCCIIeIOBaHM B 00J1aCTH peaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOphl MOBBIIICHHON YyBCTBUTEIBHOCTH YEJIOBEKa K (U3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXAIWIEH cpeabl. l'eHerndeckas IpeapacrosioKeHHOCTh
YEJIOBEKA K IaTOJIOTUSM.

JdeMoHcTpanuu

Tabmuuer u cxemsl: «Kapuotun venoBeka», «MeToabl U3y4eHUs T€HETUKHU UEIOBEKay,
«["enernueckue 3a00J1€BaHUS YETOBEKaA.

IIpakTnueckas padora «CocTaBieHNE U aHATIU3 POJOCIOBHONY.

Tema 15. Cesiekunsi OpraHu3mMoB

JlomecTuKanMsl U CeNeKIUs. 3apoXkACHUE CEeNeKIMM M JoMmecTukanuu. Ydenue H. U.
BaBuiosa o LleHTpax mpoUCXOXKACHUS 1 MHOT000Opa3usi KyJIbTYPHBIX pacTeHHi. Poib ceneximm
B CO3JIaHUU COPTOB PACTEHUI U OPOJ KUBOTHBIX. COpT, HOPOJ1a, IITAMM. 3aKOH TOMOJIOTHYECKUX
pAoB B HacieacTBeHHOW m3MmeHuuBoctd H. M. BaBuiioBa, ero 3HadeHue Uisl CENEKIMOHHOM
paboThI.

Mertoab! ceneKInoHHOM paboThl. MIcKycCTBEHHBINH OTOOP: MAaCCOBBIN W MHAMBHYaIbHBIH.
Oranbl KOMOWHAIMOHHOUN ceneknuu. VcmpiTanue mpou3BoAMUTENeH MO moToMcTBY. OTOOD MO
TEHOTHITY C TOMOIIBIO OIEHKH (PEHOTUIIa TOTOMCTBA M OTOOP IO TEHOTHITY C MMOMOIIBIO aHAIN3A
JTHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CENEeKIMOHHOW paboThl. PaauanuoHHBIR U
XAMUYECKUH MyTareHe3 Kak MCTOYHMK MYyTaUMid y KYyJIbTYPHBIX (OPM OpPraHU3MOB.
Vcnonp30BaHne TEHOMHOTO PEJAKTUPOBAHUS U METOA0B pekoMOnHaHTHbIX JIHK s nomydyenus
HCXOJIHOTO MaTepuaia AJis CEICKLIHH.

[Tomyyenne momumionnoB. BHyrpuBmumoBas rubpuamzanus. bimskopoacTBeHHOE
CKpelIMBaHue, WM HHOpUIUHT. HepoacTBeHHOE CKpelMBaHue, UIU ayTOpuauHr. ['eTepo3uc u
ero mnpuuyuHbl. Vcnonb3oBaHue rereposuca B cenekiuu. OtnanéHHas TrHOpUIM3AIHSL.
[Ipeononenne Oecrionusi MEXBUAOBBIX THOPUAOB. JIOCTM)KEHHUS CENEKIUH pAcTeHUH W
KUBOTHBIX. «3€1€Has peBOIOYULY.

CoxpaHeHHEe U HM3y4EHHE T'€HETUYECKHX PECYpPCOB KYIbTYPHBIX PACTEHUN M MX JUKHX
poIuuelt Ui Co3aHusl HOBBIX COPTOB M TUOPUIIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yuenue,
COXpaneHue u ynpaeieHue 2eHemuiecKuUMU pecypcami celbCKOX03AUCIEEHHbIX U NPOMbICI06bIX
JHCUBOMHBIX 6 YENAX YIVUULEHUS CYUWECMBYIOWUX U CO30AHUA HOBLIX NOPOO, TUHUL U KPOCCOS8, 6
MOM Huce ¢ npuMeHeHueM COBPEMEHHbIX MeMo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoel U
NepcneKmueHbIX MexHOoN02UlU.

JdeMoHcTpanuu

IToprpersl: H. U. BaBunos, U. B. Muuypums, I'. 1. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acrtaypos, H. bopnoyr, /1. K. benses.

Tabnuue! u cxembl: «L{eHTPBI TPOUCXOXKACHUS U MHOTOOOpa3us KyIbTYPHBIX PAaCTCHHI»,
«3aKOH TOMOJIOTMYECKHX pSAJOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH», «METOMbI CENEKIUN»,
«Otnanénnas rudpuau3anus», «Myrareses».

JlabopaTopHasi padora «/3yueHue COpPTOB KyJIbTYpHBIX PAaCTEHHH M MOPOJ JOMAIIHUX
KUBOTHBIX».



JlabopaTopHasi pa6ora «/3yueHre METOI0B CEIEKIIUU PACTEHUI.

IIpakTnueckas padora «IIpuBuBKka pacTeHuii».

Ikekypeust «OCHOBHBIE METOJIbI U JOCTHXKEHHS CENIEKIIMU PACTEHHM M >KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIH y4acTOK, B TEITMYHOE
X034HCTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

Tema 16. buorexHo10rust U CHHTeTHYeCKasi 0M0JIOTHsA

OOBeKTHI, HCHOJb3yeMble B OHOTEXHOJIOTUM, — KIJIETOYHBIE WM TKAHEBbIE KYJIbTYPHI,
MUKPOOPraHMU3MbI, WX XapaKTepUCTHKA. TpaauuuoHHas OMOTEXHOJOTHs: XJieOoIeueHue,
MOJIydeHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOIenue. Mukpoobuonorndeckuii cuare3. OObeKThI
MUKPOOHOJIOTHYECKHX TeXHOIOTUi. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

CozlaHue  TEXHOJOTMH M  MHCTPYMEHTOB  LIEJICHANPABIEHHOIO  M3MEHEHUS U
KOHCTPYMPOBAHMS I'€HOMOB C LIEJIbIO IIOJIYYEHHs] OPraHU3MOB U UX KOMIIOHEHTOB, COIEPKALUX
HE BCTPEUAIOIINECs B IPUPOAEe OMOCHHTETHYECKHE MTyTH.

Knerounas unxkeHepus. MeToapl KylbTypbl KJIETOK M TKAaHEHl pPacTeHUH WM JKMBOTHBIX.
Kpunobanku. Comarndeckas TuOpuaM3anus M COMaTHUECKUil smOpuorenes. Mcmonb3oBanue
ralionuoB B CEIEKUUU DACTeHUM. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosanue
MOHOKIIOHANbHBIX U NONUKIOHATIbHBIX aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJJOTBOPEHUE.
PexoHCTpyKIHS SMIEKIETOK U KIIOHUPOBAHUE )KUBOTHBIX. METO 1 TpaHCIIaHTALUU SAEP KIETOK.
Texnonocuu  0300po6neHUs,  KYIbMUBUPOBAHUS U  MUKPOKIOHAILHO20 — PA3ZMHOINCEHUS
CeNbCKOXO3AUCHEEHHBIX KYIbMYP.

XpoMOCOMHAasl U T€HHAsi MHKEHepus. MICKyCCTBEHHBIN CHHTE3 I'€éHa U KOHCTPYHPOBAHUE
pexomOuHanTHbIX JIHK. Cosoanue mpanceennvix opeanusmos. JIOCTUXKEHUS U HEPCIIEKTHBBI
XPOMOCOMHOW ¥ TEHHOW MHXXEHEpUH. OIKOJOTUYECKHE M OITUYECKHE MpoOIeMbl TE€HHOU
VH)KECHEPUH.

Menunuackue ouorexnonoruu. [loctrenomuas nugposas meauuuHa. [1IP-quarnocTuka.
MeTaboI0MHBIN aHATN3, TEHOLEHTPUYECKUI aHAIN3 POTEOMa YeIOBEKa ISl OLEHKH COCTOSHUS
ero 3710poBbs. Vcnoap30BaHne CTBOJIOBBIX KIIETOK. TaprerHas Tepanus paka. 3D-Ononnxenepus
ISt pa3paboTKK (pyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTUHM, CO3/IaHHsI KOMILJICKCHBIX
TKaHEell coyeTaHWeM TEeXHOJOTMH TPEXMEpHOro OMONPHHTHUHTA U cKaddonauHra i pereHus
3a/1a4 NEPCOHAIIU3UPOBAHHON MEIULIUHBI.

Co31aHue BEKTOPHBIX BAaKIUH C IEJbI0 OOecredeHuss KOMOMHHPOBAHHOW 3alIUTHI OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJNEKYISpPHBIX MEXaHU3MOB (yHKIMoHHpoBaHus PHK-
COoJIepKalUX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YeIOBEKA U )KMUBOTHBIX.

JdeMoHcTpanuu

Tabmuuer u  cxembl: «Mcnonp30BaHME MHMKPOOPTraHM3MOB B MPOMBILIUICHHOM
IIPOU3BOJCTBEY, «KileTouHas nHXkeHepus», «I 'eHHas HHKEHEPUS».

JlaGopaTopHas padora «/3yueHre 0O0beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «llosryueHrE MOJOUHOKHUCIIBIX TPOIYKTOBY.

IKCeKypenst «bruoTexHoyorus — BaKHeias Npou3BOAUTENBHASI CUJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:kneHue M pa3sBUTHE IBOJIOLMOHHBIX NPeACTABJICHUN B 0M0I0THH
OpomonmonHas Teopust Y. [lapsuna. Ilpeanoceuiku BO3HUKHOBEHUS JapBUHM3MA. JKU3Hb
U Hay4dHas JearenpbHocTs Y. JlapBuHa.



JBuokymue cuiabl d3Boitonuu BuAoB 1o Y. JlapBuHy (BBICOKAass HHTEHCUBHOCTH
Pa3sMHOXEHHMSI OpPraHU3MOB, HACJEJICTBEHHAas HW3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenue cuaTeTndeckoii Teopuu sBotonuu (CTI). HeltrpanbHasi TEOpHS SBOTIOIIH.
CoBpeMeHHas HBOJIOIMOHHAs OHOJIOTHSA. 3HAUYEHHE HBOJIOIHUOHHONW TEOpUH B (HOpMUPOBAHHH
€CTECTBEHHO-HAY4YHON KapTHUHBI MUDA.

JdeMoHcTpanuu

IToptpersl: Apuctorens, K. JIlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, U.
HapsuH, C. C. Yerepuxos, W. U. llImansraysen, Jx. Xongein, . K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoi npupozs! (mo K. Jlunuero)», «JlecTHHIA KHMBBIX
cymectB (1o Jlamapky)», «MexanuzM GopMHPOBAHUS MPUCIIOCOOICHUN Y PACTEHHI M AKUBOTHBIX
(nmo Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. lapsuna», «Haxoaxu Y. lapsunay,
«Dopmbl 60pbOBI 3a cymiecTBoBaHuE, «Ilopoasl romybdei», «MHOrooOpasue KyabTypHbBIX (hopm
KanycTel», «[lopoabl MOMaIIHUX >KMBOTHBIX», «Cxema o0pa3oBaHMs HOBBIX BHJIOB (o Y.
HapBuny)», «CxemMa COOTHOLIEHMS JBWXKYIIUX CHUJ 3BOIIOLUN», «OCHOBHBIE IOJIOKEHHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIUID.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[Tonymsiuust kak 37eMeHTapHas eAuHHULAa 3BOMIONMH. COBpEMEHHBIE METOABlI OLIEHKH
TeHETHYECKOTO pa3HO0Opasus U CTPYKTYphI MOMyIsuuid. Mi3mMeHeHne reHodoH1a onymsaiunn Kak
AJIEMEHTApPHOE 3BOJIIOIMOHHOE SIBICHHME. 3aKOH IeHeTudeckoro paBHoBecus JDk. Xapau, B.
BaiinGepra.

OneMeHTapHble (DAaKTOPBl (IBMIKYLIME CHJIBI) 3BOJIONUM. MyTallMOHHBIA MpoIecc.
KombOunaTiBHas U13MEHYMBOCTb. J{peli reHoB — city4aiiHble HeHanpaBJIeHHbIE U3MEHEHHUS YacTOT
anneneid B momynsiusax. Dpdexr ocHoBarens. Ipgpexm Gymuviiounozo eopviuixa. CHudicenue
2eHemuYecko20 pasHooobpasus: npuyunsl u ciedcmeus. llposenenue s¢pexma Opetiha cenos 6
oonvwux u maneix nonyiayusx. Murpauuu. M3omsamms  momyssnuii: - reorpaduueckas
(mpocTpaHcTBEHHAs), OMOJIOrHUecKast (Pernpo yKTUBHAs).

EcrecTBennslii oT60p — HampaBisiomuid ¢aktop 3Bomound. POpMbI €CTECTBEHHOTO
oTOOpa: NBWXKYIIUH, CTaOMIM3UPYIOIIMHA, pa3pbiBaromuil (nu3pyntuHblif). [lomgoBoit oTdop.
BO03HUKHOBEHME U ABOJIIOLINS COLIMATIBHOTO MTOBEJCHMSI JKUBOTHBIX.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pPe3yJlbTaT MHUKPOAIBOJIONMH. Bo3HMKHOBEHHE
IPUCTIOCOONICHUH Y opraHu3MoB. ApoMopho3sl 1 uaroaaanTauuu. [IpuMeps! npucrnocodIeHuil y
OpraHu3MoB: MoOp(OJOrHYecKre, (U3UOJOTHUECKHe, OWOXMMHUYECKUE, MOBEJICHYECKHE.
OTHOCHUTENBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpas3oBaHHe Kak pe3yabTaT MHUKPOIBOJIOLMH.
W3omsumst — ximrodeBoit  (akrop BupooOpazoBanus. Ilyrm M crmocoObl BHIOOOpa30BaHMSA:
ajutonaTpuyeckoe  (reorpauyeckoe), CHUMIATPHUUECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE»
(monumonan3anus, rudpuauzanus). JJmuTenbHOCTh SBOJIIOIMOHHBIX IPOLIECCOB.

Mexanu3mbl (GOpMUPOBAHHS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponp »BOMIONMOHHON OWONOrMM B  pa3pabOTKE HAYYHBIX METOJOB COXpPaHEHUs
O6ropazHooOpazusa. MUKPOIBOJIONUS W KOIBOJIOIMS MMApa3suTOB U HMX X03s5€B. MeXaHHU3MBbI
(dbopMHUpOBaHHS YCTOWYMBOCTH K aHTUOMOTUKAM U cIIOCOObI OOPBOBI ¢ HEl.

JdeMoHcTpanuu

IToptpetsl: C. C. YeTBepuxos, . Maiip.

Tabnuuer u cxembl: «MyTalMOHHAs U3MEHUYUBOCTEY, «llomyssiiMoHHas CTPYKTypa BUIa»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaitnOepra», «JIBWKyliue CHIBI  3BOJIOLUNY,



«OKOJIOTHYECKasi H30JIMS TMOMYyISIUNA ceBaHCKOM (opemny», «I'eorpaduueckast H30IALUA
JMCTBEHHUIBI CHOMPCKOM M JMCTBEHHHIIBI 1aypcKoit», «[lomyIsiioHHbIE BOJHBI YHUCIEHHOCTH
XHUIHUKOB H KepTB», «(CxeMa JeHCTBUS eCTeCTBEHHOro oTOopay, «Dopmbl OOprOBI 3a
CYLIECTBOBaHHEY, «HaycTpranbHbli MEIaHU3M, «OKuBble HCKOIIaeMbIE»,
«IlokpoBuUTENbCTBEHHAs: OKpacka XHUBOTHbIX», «lIpenympexnaromas okpacka >KHBOTHBIXY,
«Du3nosoruueckue aganrtanum», «IIpucrnoco6ieHHOCT OPraHu3MOB U €€ OTHOCUTEIBHOCTBY,
«Kpurepun Buga», «Bugbl-nBoitHukm», «CTpykTypa Buga B mpupone», «CrnocoObt
BUJ00Opa3oBanus», «l'eorpadguueckoe BUAOOOpa3oBaHME TPEX  BHUJOB  JIAHJBIIICH»,
«KOJIOTHUECKOE BHJI000pa3oBaHME BHJOB CHHHUI, «llomumiuonasl pacteHuit», «KamyctHo-
peneUHbINA THOPUIY.

Ob6opynoBanue: repbapuu pacTEHHM, KOJUIEKIIMA HACEKOMBIX, Uydena NTHIl U 3BEepel ¢
IpUMEpaMU pa3IMYHBIX NPUCHOCOOICHUH, dydyena MTULl U 3BEpel pas3HbIX BUIOB, repObapuu
pacTeHuil ONM3KUX BUAOB, 00Pa30BABIIUXCS PA3TUYHBIMU CIIOCOOAMH.

JlaGopaTopHasi pa6oTa «BrIsBIeHHE H3MEHYUBOCTH Y 0COOCH OJHOTO BUIAY.

JlabopaTopuasi padora «lIpucmocoOneHuss OpraHU3MOB W UX OTHOCHTEIbHAs
11e71ecO000pa3HOCThY.

JlaGopaTopHas padora «CpaBHEHHE BUIOB 110 MOP(OIOTUYECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThl

MeTo1pl u3ydeHHst MaKpod3Boroluy. [laneoHTonornyeckue METOAbl N3y4E€HUS SBOIOLUH.
ITepexonnbie GopMbl U GUIIOTEHETHYECKHUE PSI/IbI OPraHU3MOB.

buoreorpaduueckne meronsl wuszydeHus sBomonuu. CpaBHeHue Giopbl M (payHbI
MaTEepUKOB M 0CTpoBOB. broreorpaduueckue obmaacti 3emin. BUabI-5HAEMUKN U PETUKTHI.

OMOPHOJIOTHUECKUE U CPaBHHUTEIBHO-MOP(OIOTHUECKUE METObl M3YUYEHHUS SBOJIOLHUU.
I'eHeTnyeckue MEXaHU3MBI IBOJIIOLIMM OHTOT€HE3a M IOSBIEHUS 3BOJIOLUOHHBIX HOBIIECTB.
I'oMostornuHble M aHAJOTMYHBIE OpraHbl. PyauMeHTapHble opraHbl M aTaBU3Mbl. MoJIEKyIsIpHO-
IeHEeTHYeCKUue, OHOXMMHUYECKHME UM  MaTeMaTH4YeCKUe METOJIbl  U3YYCHHS  HBOJIIOLUU.
I'omonoruunsie reHsl. COBpeMEHHbIE METO bl IOCTPOCHUS (PHIIOTEHETUYECKUX JIEPEBbEB.

XpOMOCOMHBIE MYTaIlUU U 3BOJIOLUS T€HOMOB.

OOmue 3akoHOMEpHOCTH  (IpaBWiia) ABOMOUWU. [Ipumyun  cmeHvl  QYHKYULL.
HeoOpatumocTs 3Boonnu. AfantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB SBOJIIOLIUH.

JdeMoHcTpanuu

IToptpertsl: K. M. bap, A. O. Kosanesckuii, ®. Mronnep, O. I'ekkens.

Tabnuiet u cxeMbl: «DUITOTCHETUYECKUHN PAJT JIOMIAINY, «APXEONITEPUKC, «3BEpO3yObIe
amepel», «Crerouedansy, «Punnodurer», «CeMeHHbIE MAaNOpOTHUKWY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid xoHTHHEHTOBY», «PenmukThl», «HavanbHble cTaguu 3MOPHOHAIBEHOTO
pa3BUTHSI TO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOrMUHbIE ¥ aHAJIOTUYHBIE OPTraHbly, «PyaUMeEHTbI,
«ATaBU3MBDY, «XPOMOCOMHBIE HAa0OpHI YeNOBeKa W LIMMIIaH3e», «[JaBHBIE HaNpaBICHUS
ABOJIIOLUIY, «OO0II1e 3aKOHOMEPHOCTH BOJIIOLIUI.

O6opynoBaHue: KOJUJIEKIUH, TepOapuu, MYISHKHM HCKOMAeMbIX OCTAaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTUYHBIX, aHAJOTHMYHBIX, PYAMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIUH
HACEKOMBIX.

Tema 4. IIpoucxoxnenue U pa3BuTHe )KM3HU Ha 3emJie

HayuHble THmoTe3bl MPOUCXOXKACHUS XU3HM Ha 3emiie. AOHOreHe3 W MaHCIEPMMSL
JloHayuHBle TPEICTABICHUS O 3apOXKACHUU JKU3HU (KpealMoHH3M). ['mnore3a HOCTOSHHOTO
camo3apo>KJIeHUs KU3HU U €€ onposepxkenue onbitaMu @. Penu, JI. Cnannannanuy, JI. [lactepa.
[TpoucxosxaeHne >KU3HUA U acTPOOUOJIOTHSI.



OcHOBHBIE ATalbl HEOPraHM4ECKOH 3BoIoIMH. [TnaneTapHas (reosorudeckast) BOJIIOLMS.
Xumudeckasi 3BOJIOLUSA. AOHOTCHHBI CHHTE3 OPraHMYECKUX BEUIECTB M3 HEOPraHUYECKUX.
OmnsiT C. Muiiepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHoMepoB. KoarepBaTHas runoresa
A. W. Onapuna, runore3a nepsuyHoro OymboHa JDx. XonaelHa, reHeTnyeckas rumoresza I
Ménnepa. Pubosumsl (T. Yek) u runoresa «mupa PHK» V. 'mnbepra. ®opmupoBanue memopan
Y BO3HUKHOBEHHE IPOTOKIIETKHU.

HUctopus 3emmnm u Mmertonsl €€ wu3ydeHus. Vckomaemble OpraHM4ecKHe OCTAaTKH.
I'eoxponosorust u e€ wmeroapl. OrTHOcuTenpHass W aOCOJIIOTHAsE  T'€OXPOHOJIOTHSL.
I'eoxpoHoOIOrHYecKas MKajia: 30Hbl, dpbl, IEPUOBI, IOXU.

HavanpHble dTanbsl opraHndeckoi sBosrouuu. [losBieHre U 3BOMIOLHUS MEPBBIX KIETOK.
OBomonuss MeTabonu3Ma. Bo3HHKHOBeHHE MepBBIX 3KocucTeM. COBpeMEHHBbIE MHUKPOOHBIE
OMOTUIEHKM Kak aHajor mepBbix Ha 3emse coodmectB. CrpomaronuThl. [lpokapuoTel u
JYKapHUOTBHL.

[TpoucxoxaeHue sykapuoT (cuMOMOTreHe3). DBOJIOLMOHHOE IMPOUCXOXKJICHHE BUPYCOB.
IIpoucxoxkaeHue  MHOTOKIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHME  OCHOBHBIX  IPYII
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLMU BBICIIUX pacTeHud. OCHOBHBIE apoMOp(o3bl paCTEHUH.
Brixon pacrenuii Ha cynry. [losiBiieHHe CIOPOBBIX pacTEHUI U 3aBOEBAHUE UMHU CyIIH. CeMeHHBbIe
pactenus. [IpoucxoxaeHne [IBETKOBBIX PACTEHUMN.

OcHOBHBIE 3Tambl 3BOJIOIMU >KMBOTHOTO Mupa. OCHOBHBIE apoMOp(}o3bl KMBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — NOSBICHHE COBPEMEHHBIX THIIOB. IlepBble XOpIOBbIE
KHUBOTHBIC. J)KHU3Hb B BOJe. DBOJIOIUS MO3BOHOYHBIX. [Iponcxoxnenne ampuOmii u penTuauii.
[Tpoucxoxxaenne miekonuraromux U nrull. [IpunHnun xmoyeBoro apomopdosa. OcBoeHue
0eCrO3BOHOYHBIMU U I03BOHOYHBIMH KHUBOTHBIMH CYIIIH.

Pa3BuTue xu3HM Ha 3emiie O ApaM U NEpUOJaM: apXel, MpOoTEPO30i, aaeo30i, ME30301,
KaifHO30H. O01as XapaKTepUCTUKA KJIMMAaTa 1 Te0J0rMUecKuX npoueccos. [losiBneHne u paciser
XapaKTepHBIX OPraHU3MOB. YTieoOpa3oBaHME: €ro YCIOBHsS M BIMSHHE Ha Tra30BBIH COCTaB
aTMoc]ephl.

MaccoBble BBIMUPAHMS — JKOJIOTMYECKHE KpU3UCHI Ipouuioro. Ilpuumsbl U ciexcrBus
MaccOBBIX BbIMUpaHUN. COBpEMEHHBIA SKOJIOTHYECKUI KpH3HC, ero ocoOeHHocTH. [Ipobiema
coXpaHeHHs OMopa3Ho0Opasus Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHudeckoro mMupa. [IpuHUIMIBI KiIaccu(UKaU OpraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpetsr: ®@. Peau, JI. Cnamnanuanu, JI. [lactep, U. 1. Meunukos, A. U. Onapun, Ix.
Xonpeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuier u cxembl: «Cxema ombita @. Penn», «Cxema omeita JI. Tlactepa mo u3yueHUIo
camo3apoxkeHus xu3Hm», «Cxema omnbita C. Musmnepa, I'. FOpu», «3OTtansl HeopraHM4ecKon
IBOJIOLMW», «l'eoXpoHosornyeckas mkana», «HadanpHble 3Tanbel OpraHU4YECKON IBOJIOLUNY,
«Cxema 00pa3oBaHus SyKapuoT MyTéM cuMOuorenesa», «Crucrema >kuBoi mpupos», «CTpoeHue
BUpYCca», «ApomMop¢o3bl pacTeHMit», «PUHHOGUTB, «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIETOUHBIE BOJOpOCIW», «Mxu», «llamopoTHukm», «l'0JOCEMEHHBIE PACTECHUSY,
«Opransl IIBETKOBBIX pacTeHH», «Cxema pa3BUTUS JKUBOTHOTO MHUDPa», «ApoMOp(hO3bI
KUBOTHBIX», «[Ipocteitime», «Kumeunononoctueiey, «llmockue yepBu», «HUneHUCTOHOTHEY,
«Pp10B», «3emHOBOMHBICY), «IIpecMbikaromuecs», «IItuby, «MuekonuTatomue», «Pa3Burue
KU3HU B apXEHUCKOH dpey, «Pa3BUTHE XU3HU B INPOTEPO3OMCKOU 3pe», «Pa3BuTHE KU3HU B



1aJIC030MCKOM dpey, «Pa3BuTue KU3HU B ME3030MCKOU 3pey, «Pa3BUTHE )KU3HU B KAHHO30MCKOU
ape», «CoBpeMEHHAasI CHCTEMAa OPTaHUYECKOTO MHUPay.

ObopynoBanue: TepOapuy pacCTEHUH pa3IUYHBIX OTAETOB, KOJUIEKIIMH HACEKOMBIX,
BJIQ)KHBIEC IpEnaparbl *XUBOTHBIX, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKI[UM HIJIOKOKHMX, CKEJIETHI
II0O3BOHOYHBIX >KMBOTHBIX, 4ydeja NTHUIl M 3BEpPEH, KOJUIEKIIMM OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBIX, MYJISKU OPraHUYECKHUX OCTaTKOB OPraHHU3MOB.

BupryanbHaa JgaboparopHas padora «MoaenupoBanue onsiToB Munepa—tOpu no
M3yYEHHIO a0MOT€HHOTO CHHTE3a OpPraHMYeCKHX COSAMHEHHI B IEPBUYHOM aTMochepe».

JlabopaTtopHasi pabGora «l/3ydeHHe U ONHUCAaHUE MCKOMAEMBIX OCTAaTKOB JAPEBHUX
OpPraHU3MOB.

IIpakTuyeckas padora «3yueHne 0COOCHHOCTEH CTPOCHHS PACTEHUN PA3HBIX OTIEIOB.

IIpakTuyeckas padora «/3ydeHne 0coOeHHOCTEH CTPOSHHSI TO3BOHOYHBIX JKUBOTHBIXY.

Tema S. IIpoucxoxxaeHue 4e10BeKa — AHTPONOreHe3

Pa3nens! 1 3agaun aHTpOnoJoruu. Meroap! aHTPOIIOIOT U H.

CraHOBJIEHHE TPEACTABIECHUN O NPOMCXOKICHUM YEJIOBEKa. PenuruosHble BO33PEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxoncTBo  uenoBeka € JKUBOTHBIMHU. (CHcTEMaTHMUECKOE€ IOJIOXKEHHE  YeJIOBEKa.
CBujerenbcTBa CXOJACTBAa 4YEJIOBEKa C JKUBOTHBIMU:  CPAaBHUTEIBHO-MOPQOIOTHYECKHE,
AMOpHOJIOTUYECKUE, (DHU3HOJIOTO-OMOXHUMHUYECKHEe, TMoBeAcHUecKne. OTauuus 4YeloBeKa OT
KUBOTHBIX. [IpAMOX0K/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rojg0BHOTO
MO3ra ¥ BTOPOW CUTHAJIbBHOW CHUCTEMBI.

JIBrokymire cuibl ((hakTopbl) aHTPOIIOTeHe3a: OMOJIOTHYECKUE, colnanbabie. COOTHOLICHHE
OMOJIOTUYECKUX U COLIMANBHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJJH aHTpOIIOreHe3a. PaHHMe yenoBekooOpa3Hbie 00e3bsHbI (IIPOKOHCYIIBI) U
paHHUE TIOHTUABI — OOIIME MPEIKH YeTOBEKOOOPA3HBIX 00€3bsH M JIIOJIEH. ABCTPATOTUTEKH —
JIBYHOTHE INPEIKH JIIOACH. UenoBek ymenbld, NEepBble M3TOTOBIICHUS OpyAHMH Tpyaa. UemoBek
MPSIMOXOIAIINN W TIEPBBIA BBIXOJ JItoneH 3a mpenensl Adpuku. UenoBek reidaenbOeprckuii —
oOmmuMii IpeZoK HeaHIePTAILCKOTO YeIOBEKa M YeIOBEKa pa3yMHOTO0. UeoBeK HeaH IepTalbCKUN
Kak BUJ JIIOJEH XOJOJHOr0 KiMMara. YeloBEeK pa3yMHbIi COBPEMEHHOI'O THIIA, JTEHHCOBCKHUHI
YeJI0BEeK, 0CBOEHHE KOHTMHEHTOB 32 npeaenamMu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

DOBOMIONUSL COBPEMEHHOTO uesioBeKa. ECTeCTBeHHBIH OTOOp B MOMYMSAIUSAX YEIOBEKA.
MytaunoHHbIH npouecc U noauMopdusm. IlonmynsroHHbIe BOJHBI, Apeiid reHOB, MUTpaLUs U
«3¢deKT OCHOBATENS» B MOMYIISALUAX COBPEMEHHOTO YEIOBEKa.

Uenoseueckue packl. [lonstue o pace. bosbiime pacel: eBporeoujHasi (eBpasuiickasi),
aBCTpaJo-HErpouIHasl (PKBaTOpHalIbHAs), MOHTOJIOUIHAsA (a3uaTCKO-aMepuKaHckas). Bpems u
IIyTU paccelieHus ueloBeka N0 IuiaHeTe. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOATENBHOCTD pacu3Ma. [IprcrnocobaeHHOCTh YeTI0BeKa K Pa3HbIM YCIOBHSIM OKpPYKaromien
cpenbl. Bnusiaue reorpaduueckoit cpeabl u npeiida reHoB Ha MOP(OJIOTHIO U (HU3HOIOTHIO
YEJI0BEKA.

MeXIUCIUIUTMHAPHBIE METONbl B (pu3mveckoi (OMOJIOTUYECKOH) aHTPOMOJIOTHH.
OBOJIIOLIMOHHAs ~ AHTPOIOJIOTHST M MaJC€OAHTPOIOJIOTMSl  YEJOBEYECKHUX  IOIMYJSALHUM.
buocounaneHple  uccleqOBaHMs ~— NpUpPOAbI  yesoBeka.  lccimenoBaHue — KOARBOJIOLMU
OMOJIOTUYECKOTO M COLIMATBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

IToptpersr: Y. Hapsun, JI. JIuku, S. f. Porunckuii, M. M. I'epacumos.



Tabmumer u cxembl: «MeToapl  aHTPOMONOTHNY, «['OJIOBHOW MO3T 4YEJIOBEKay,
«YenoBekooOpa3Hble 00e3bsHB), «CKENIeT 4elloBeKa M CKeJeT MIMMIIaH3e», «PyauMeHThl u
aTaBU3Mbl», «JIBMXKyIlME CHJIBI AHTPONOrEHE3a», «OBOJIOLMOHHOE [JIPEBO  4EJOBEKay,
«ABcTpanonurek», «HenoBek ymenbiii», «UenoBek NpAMOXOIAnit», «JleHuCOBCKHUIl 4enToBeK»
«Heannepransup», «KpoMmanboH1b», «lIpenkum denoBeka», «OTambl 3BOJIOLUU YEIOBEKAY,
«Pacsl uenosexkay.

O6opynoBaHue: MyJSDKA OKaMEHENOCTEeH, MPeIMETOB MaTepHaIbHOW KYJIbTYphl MPEIKOB
4enoBeKa, pernpoaykiuu (pororpadun) KapTUH ¢ MUDOTOrHISCKUMH U OMOTICHCKUMU CIOKEeTaMu
MPOUCXOXKICHUS YeNoBeKa, (GoTorpamu HaXOJOK HCKOMAEMBIX OCTATKOB YeJIOBEKa, CKEJeT
4eJI0BEKa, MOJEIb Yepela 4eloBEeKa M yepena HIMMIAH3€, MOJEIb KUCTH YEJIOBEKAa U KHUCTH
IIMMIIaH3€, MOJIEIN TOPCa IIPEIKOB YEIIOBEKA.

JlaGopaTopHasi padora «l3ydueHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa YeJIOBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnueckas padora «l3yueHne 3K0JIOrMUECKUX aJalTalluN YEIOBEKay.

Tema 6. Ixkos10rus1 — HaAyKa 0 B3aMMOOTHOLICHUSIX OPraHU3MOB 1 HAIOPraHU3MeHHbIX
CHCTEM C OKpY Kawluei cpenoi

3apoxkaeHne W pa3BuTHE 3Koioruu B Tpymax A. ['ymbGonbnra, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3znenst u 3amaum skonoruu. CBsi3b
9KOJIOTMH C JPYTUMHU HayKaMH.

Mertoap! 3konoruu. IloneBsie HaOMIONEHUS. DKCIIEPUMEHTHI B 3KOJOTMU: HNPUPOIHBIE U
nabopaTopHble. MoenMpOBaHUE B HKOJOTHH. MOHUTOPUHT OKpPYXKAIOIIEH Cpebl: JTOKAIbHBIN,
PErMOHABHBIN U TTI00aTbHBIN.

3HaueHue 3KOJOTMYECKMX 3HAHUN A 4YeJOBEKa. DKOJOTMUECKOE MHPOBO33PEHHUE Kak
OCHOBAa CBA3€H 4YeJOBEUeCTBA C MNpUpOAOoH. DPOPMHUpPOBAHHE DKOJOTUYECKOW KYIbTYphl U
9KOJIOTHYECKOU IPAMOTHOCTH HACEJICHHUS.

JdeMoHcTpanuu

[Toptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. CeBepuos, 2. I'ekkens, A. Tencnu, B. H.
Cyxkaués.

Tabmuier u cxeMbl: «Pa3nensl skonoruny, «Metosl sKomoruny, «CxemMa MOHUTOPUHTA
OKpYXKAIOILIEH CpeabD».

JlabopaTopHas padora «/I3yueHrne METOI0B IKOJIOTMYECKUX UCCIECIOBAHUI.

Tema 7. OpranusmMsl u cpea 0OMTaAHUA

Okonornyeckue (akTopel M 3aKOHOMEpPHOCTH ux JeiictBua.  Knaccudukarms
OKOJIOTUYECKUX  (pakTOpoB:  aOmoTWyeckue, OHOTHYECKUE, aHTpororeHHsle.  OOmue
3aKOHOMEPHOCTH JIeWCTBUS 3KoJIornyeckux Gaxkropos. Ilpasuno munumyma (K. Hnpenrens, FO.
JInbux). TonepanTHOCTH. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuortuueckue Qaxkropbl. CBeT Kak 3Konoruyeckuid akrop. JlelcTBUEe pa3HbIX y4aCTKOB
COJIHEYHOT'O CIEKTpa HAa OpPraHU3Mbl. ODKOJIOTMYECKHE TpYNIBbl PAacCTEHUHl M JKUBOTHBIX IO
OTHOIIECHHUIO K cBeTy. CUTHanIbpHas posib cBeTa. DOTONEpUOAN3M.

Temmneparypa kak skonoruuyeckuii gaxrop. [leiictBue TemmepaTypbl Ha OpraHU3MBI.
IToiikunoTepMHbIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skosioruueckuii (akrop. IlpucnocoOnenus pacTeHH K MOAIEPKaHUIO
BogHOro Oamanca. Kmaccudukanus pacTeHHii 1O OTHOWIEHHIO K Boje. [Ipucrnocobnenus
KUBOTHBIX K U3MEHEHHIO BOJIHOTO pE&XHUMA.



Cpensl oOuTaHMs OpPraHU3MOB: BOJHAS, HA3€MHO-BO3YILHAs, MOYBEHHAs, TIyOWHHAas
MOJIMOYBEHHAsA, BHYTpHUOpraHU3MeHHas. (DHU3UKO-XMUMUYECKHE OCOOCHHOCTH Cpell OOWTaHMS
opranu3MoB. [Ipucrnoco6aeHns opranu3MoB K KU3HHU B pa3HbIX cpeaax.

buonornyeckue putmbl. BHennue u BHyTpeHHHE pUTMBL. CYTOYHBIE U TOAUYHBIE PUTMBIL.
[Tprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBUH KU3HU.

Kuznennsie ¢opmbl opranuszmoB. [lonarue o xu3HeHHOH (opme. JKusHeHHble (HOpPMBI
pacTeHuil: JaepeBbs, KyCTapHMKH, KYCTapHHYKH, MHOTOJICTHHE TpaBbl, OJHOJETHHUE TpPAaBBI.
KuzHennsle (OpPMBI JKUBOTHBIX: THUIPOOMOHTHI, TE€OOMOHTHI, a’pOOHOHTHL. (OcoOeHHOCTH
CTpOEHHUs M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buuel  OHOTHUECKHMX  B3aMMOJEHCTBHI:  KOHKYpPEHIIMA,
XUAITHAYECTBO, CUMOMO3 1 ero (opmel. [lapasutusm, koomeparys, MyTyaan3M, KOMMEHCAIN3M
(KBapTUPAaHTCTBO, HaxJieOHHWYecTBO). Herpoduueckne  B3aUMOACWUCTBUS  (TOMHMYECKHE,
dopuueckue, (abpuueckue). 3HaUYCHUE OMOTUYECKHX B3aUMOACUCTBHU MJISl CYIIECTBOBAHUS
OpraHu3MoB B cpejie ooutanus. [IpHHIIMT KOHKYPEHTHOTO HCKITIOUCHHUS.

JdeMoHcTpanuu

Tabnuupr u cxembl: «IKonorudeckue (Gpakropb», «CBETOBOM CIEKTP», «IKOJOTHUIECKUE
TPYIIBI )KUBOTHBIX MO0 OTHOLICHHUIO K CBETY», « T €IIOKPOBHBIE )KUBOTHBIE», «XO0JOTHOKPOBHBIE
KHUBOTHBIEY, «DU3HONOTHYECKHE aJamnTallud >KUBOTHBIX», «Cpelnpl OOMTaHUS OPraHU3MOBY,
«buonornueckre puT™MbI», «OKuzneHHsie Gopmbl pacTeHU», «Knu3HEeHHBIE (POPMBI JKUBOTHBIXY,
«KOoCUCTeMa LIMPOKOJIMCTBEHHOTO Jieca», «IKOcHCTeMa XBOMHOTO jecay, «llemu mutanus»,
«XumungyectBoy, «Ilapazutuzm», «Konkypenuus», «Cumonosy, «KommeHcammzm.

Ob6opynoBanue: repOapuul pPacTeHUH W IKUBOTHBIX, IPHCIOCOONEHHBIX K BIHSHUIO
Pa3NUYHBIX  JKOJOTMYECKHX  (AaKTOpOB, TrepOapuu  CBETOJIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOMBBHIC, TECHEIIOOWBHIE M TEHEBBIHOCIHMBBIE KOMHATHBIE
pacteHusi, repOapuu U KOJIEKIIUH TEeTIOII0OUBBIX, 3MMOCTOMKHIX, MOPO30yCTOWYMBBIX PACTCHUH,
gyydena NTULl U 3Bepel, repdapuu pacTeHuil, OTHOCAIUXCA K rurpoduram, kcepoduram,
Me30(pHUTaM, KOMHATHbIE PACTECHHSI JAHHBIX I'PYII, KOJUIEKIIUHN KUBOTHBIX, OOMTAIOINX B Pa3HBIX
cpemax, TrTepbapuM M KOJUIGKIMHM pAacTeHU ¥  JKMBOTHBIX, OOJaNalOMMX 4YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHMSM YCIOBHH JKHU3HH, TrepOapuul U KOJUICKIUH
pacTeHuil U KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX ()OPM, KOJIJIEKIIMH KUBOTHBIX, YYaCTBYIOIIHUX B
Pa3NUYHBIX OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopHas padora «BblsiBiIeHue MPUCTIOCOOICHUI OPraHU3MOB K BIIUSHUIO CBETa.

JlaGopaTtopHass pa0ora «BbIsBICHME MPHUCIIOCOOICHUN OPraHW3MOB K BIHMSHHIO
TeMIepaTypbI».

JlaGopaTtopHas paGora «AHAaTOMHYECKHE OCOOCHHOCTH pACTEHMH W3 Ppa3HBIX MeECT
oOuTaHUY.

Tema 8. IKk0/10TUsA BUAOB M NOMYJIALMI

DKOJIOTUYECKHE XapaKTEPUCTUKHU momyasiuu. [lomymsus kak OMojoruyeckas CucTema.
Ponp HeomHOpomHOCTH cpenbl, GU3MUECKUX OaphepoB M OCOOEHHOCTEW OHOJIOTHH BHJIOB B
(bopMUpPOBaHUM TPOCTPAHCTBEHHOM CTPYKTYpHI NOMysuil. OCHOBHBIE MMOKA3aTEH MOMYJISAIUH:
YHUCJICHHOCTb, IUIOTHOCTh, BO3pPACTHAasi M IOJIOBAas CTPYKTYpPa, POXKIAEMOCTb, HMPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPALTHSL.

DOkosornyeckass CTpykTypa momynsuuu. OlleHKa YHMCICHHOCTH NOMmyJsaiud. JluHamuka
MONYJISALMY U €€ PEryssnus. bHOTHYECKUI NIOTEHIHAN NOMyJsauuu. MoaenupoBanue JMHAMUKA
nomynsnuu. KpuBble pocTa 4YHCICHHOCTH momynsauuu. KpuBbele BbDKHMBaHuA. Perymanus



YUCICHHOCTH TOMYJISIIUNA: posib (aKTOPOB, 3aBUCIIIMX M HE 3aBUCSIIUX OT IJIOTHOCTH.
DKoJjoruueckue crpareruu Buos (r- u K-crparerun).

[Tonsitne 00 skonmormveckol Hwuimie Buaa. Mectoobutanue. MHOroMepHas MOJEINb
skoJiornyeckot Humm J/Lx.M. XarunHcona. Pa3mepsl 3xonornueckoil Humu. [loreHnuansHas u
pean30BaHHAs HULIU.

Bun xak cucrema nomymsauuid. Apeansl BUIOB. BHIBI M MX JKM3HEHHbBIE CTpaTeTuu.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJIEHUS W MUIpalui >KMBOTHBIX. buosornueckue WHBa3uU
qyXXEPOJHBIX BUIOB.

JdeMoHcTpanuu

IToptper: [Ix. 1. XarunHCOH.

Talnuier 1 cxembl: « DKOJIOTHYECKHE XapaKTEPUCTHKH HOMysIumny, «IIpocTpancTBeHHas
CTpyKTypa mnomymsiuuw», «Bo3pacTHele nupamuabl nomnyasiuun», «CKOpoCTbh 3aceieHus
MIOBEPXHOCTH 3€MJIM Pa3IUMYHbIMU OpraHusdmMamu», «Moxenb skosorudeckoi Humm JDx. .
XaT4nHCOHAY.

Oo6opynoBanue: repdapuu pacTeHHUM, KOJUIEKIIUU )KUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocobaeHns ceMsiH pacTEHHI K pacCeNeHUIo.

Tema 9. Dkos0rus coodmecTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmiecTBa opranuzMoB. buoreHos u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoueHo3e.

Okocucrema kak otkpeitas cuctema (A. Jbx. Tencnu). DyHKUMOHaNbHBIE OJOKU
OpPraHu3MOB B HKOCHUCTEME: IMPOIYLEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u ceru. AduoTuueckue ONMOKH dKocucTeM. [I0UBBI M WIIBI B DKOCHUCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK 3HEPTUU B IKOCUCTEME.

OcHoOBHBIE [TOKA3aTEIN IKOCUCTEMBI. buomacca u npoaykuus. DKOJOTHYeCKHe TUPAMUIbI
qricel, OMOMacChl U SHEPTHU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmporixu. @aykmyayuu. HanpaBieHHbIe
3aKOHOMEPHbBIE CMEHBI COOOIECTB — CyKieccuH. llepBuuHbIE W BTOPUYHBIE CYKIIECCUH U HUX
OPUYUHBL.  AHTpPOTIOTEHHBIE BO3JEHCTBHA Ha Cykueccud. KimmakcHoe cooOIIecTBo.
buopaznooOpazue 1 MoJiHoTa KpyroBOpOTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

IIpupoanble 3KOCUCTEMBL. JKOCUCHEMbl 03Ep U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHop, 1ecos, cmeneti, NyCMblHb.

AHTpPOIIOTEHHbIE  3KOCUCTEMBI. Arpo3kocucrema. ArpoueHo3. Paznuuus Mexay
AHTPONIOTE€HHBIMU U PUPOIHBIMU SKOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢iopa u dayHa.
CunaHTponuzanusi ropoJckoi ¢Qaynel. buomormyeckoe M XO34HCTBEHHOE 3HAuUCHHE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMO/ICHCTBUI OPTraHU3MOB B SKOCHUCTEMAX.
Ponv rackaonoeo sgpgpexma u 6u008-30ughuxamopos (kirouesvix 6u008) 8 QYHKYUOHUPOBAHUU
skocucmem. IlepeHoC PHEPruM M BEIIECTB MEXAY CMEKHBIMU DKOCHCTEMaMU. YCTOHYMBOCTH
OpraHM3MOB, MOMYJSIIMM M DSKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M aHTPOIOTE€HHBIX
BO3/ICHCTBUM.

Mexanusmer  6030eiicmeusi  3a2pA3HEHUll  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YDOBHAX, OCHOBbL 3KOJN0SUYECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 8030elcmaus. MeTo10I0Tus MOHUTOPHUHIA €CTECTBEHHBIX H
AHTPOINOTEHHBIX KOCUCTEM.



JdeMoHcTpanuu

IToptpet: A. Jlx. Tencnu.

Tabnuuer u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMa HIMPOKOIMCTBEHHOTO JIECay,
«JKocHcTeEMa XBOWHOTO Jiecay, «DyHKIMOHAJIbHBIE TPYNIbl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemecTB B 23kocucreMey», «llemu mmTaHus (MAcTOMIHAS, JETPUTHAS)Y,
«KOJIOTHYECKasl MUpaMUIa YUce», « IKOJIOTHYecKas mupaMuaa uomMaccel», « IKOJIOrn4ecKas
nupamuaa suepruny, «Oodpasosanue 6osotay, «llepBuunas cykueccus», «BoccranoBienue neca
II0CJIE TIOXKapa», « IKOCUCTEMA 03epa», «ArpoleH03», «KpyroBopoT BELIECTB U IOTOK 3HEPTUHU B
arporeHose», «IIpumepsl ypOo3KoCHCTEMY.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIIMM HACEKOMBIX, yydesa MTHUI[ U 3BEpeH,
repOapuu KyJIbTypHBIX U JUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckas padora «/I3ydeHue u onucanue ypoo3KOCHCTEMBI».

JlaGopaTopnas padora «l3yueHue pazHooOpa3usi MEJIKUX NOYBEHHBIX YICHUCTOHOTHX B
Pa3HbIX HIKOCUCTEMAX).

JIKCKypeust «IKCKypcus B THIWYHBIN OMOreoreHo3 (B ayOpaBy, Oepes3HsK, €IbHHK, Ha
CYXOJOJbHBIN UM MOWMEHHBIH JIyT, 03ep0, 00JI0TO)».

IKCKypcHust «IKCKYpCHs B arpodKOCUCTEMY (Ha I10JI€ WIIM B TEIUIMYHOE XO3SIICTBO)».

Tema 10. Buocdepa — rnodanpHas IKocucTeMa

Bbuocdepa — olmerutanerapHas o0osouka 3eMiH, TJe CYIIECTBYET WM CYIIECTBOBAJa
xu3Hb. Pa3BuTHe npeacrasnenuii o buocdepe B Tpynax 3. 3tocca. Yuenue B. . Bepnaackoro o
6uocdepe. Obnactu 6nocheps! u e€ cocran. JKuBoe BeniecTBo OMochepsl U €ro GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouochepsl. OcobeHHocTn Onochepbl Kak riodambHON
sKocucTeMbl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBoporbl BemectB
OMOTreOXMMHUYECKHEe UKIIBI (YriIepoia, a30Ta). PUTMHYHOCTH siBIIeHUH B Ouocdepe.

3onanbHOCTh Ouochepsl. IlonsTie o Ouome. OCHOBHBIE OMOMBI CYIIU: TYHJIIPA, XBOWHBIE
Jieca, CMEIIaHHblE U IIMPOKOJIMCTBEHHBIE JIECa, CTENH, CAaBaHHBI, yCTHIHU, TPOIIMYECKUE JIECa,
BBICOKOTOpbs. KimMar, pacTuTenbHbINH U )KUBOTHBIH MUp OMOMOB CYIIIH.

Crpykrypa u GyHKIHS KUBBIX CHCTEM, OI[EHKA X PECYPCHOTO MOTEeHIINAIa U OMOCHEPHBIX
GbyHKIUH.

JdeMoHcTpanuu

IToprpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabmuuer u cxemsl: «I'eochepsr 3emin», «KpyroBopot azora B npupoae», «Kpyrosopor
yriaepozaa B nmpupoae», «KpyroBopot kuciopoaa B npupoze», «KpyroBopor Boabl B IpUPOIE»,
«OcHOBHBIE OMOMBI cyIny, «Kimumartuueckue nmosica 3emnm», « Tyaapay, «Taiira», «CMermanabiit
necy, «llupokonucTBeHHbIH ecy, «Ctenby, «CaBanHay, «IlycToinsy, « Tponnueckuii secy.

Oo6opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBeK 1 OKpYKaoIIas cpeaa

DKoJIoTUYeCKHe KpHU3UCHI M WX NpuU4uHBL. Bo3zneilicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arps3HeHre BOAHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3pymenne noussl. OXpaHa NOUBEHHBIX pecypcoB. M3MeHeHue knumara.

AHTpPOIIOT€HHOE BO3JIEHICTBUE HA PACTUTEIbHBIN U )KUBOTHBIN MUp. OXpaHa paCTUTEIBLHOTO
U SKMBOTHOTO Mupa. OCHOBHbIE NPHUHLIMIIBI OXpaHbl mNpHuponsl. Kpacubie kuuru. Oco0o
oxpansieMble ipupoiHble Tepputopuu (OOIIT). Boranndeckue caapl U 300J0TUHYECKHUE MTAPKU.

OcCHOBHBIE ITPUHLIMIIBI YCTOMYMBOTO Pa3BUTHUS 4eJOBEYECTBA U MpUpPOAbl. ParmoHanpHOe
IPUPOJIOTIONIB30BAHUE M COXpAaHEHHE OMOJIOTMYECKOTO pa3zHooOpasus 3emiuu. OOmiue



3aKOHOMEPHOCTH IJI00ATBHBIX 3KOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KPHU3HCa
U €0 BEPOSTHBIC TIOCIICICTBHSL.

Pa3BuTe METOJOB MOHHUTOPHHIA PAa3BUTHS OIMACHBIX TEXHOTCHHBIX IIPOIIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNOCOOHOU
sHepeemuxe. buonocuueckoe paznoobpazue u duopecypcol. Hayuonanvhvle ungopmayuonuvie
cucmemvl, obecneuusaiowue O0OCMyn K UHGOpMAYUU NO COCMOSHUIO OMOEIbHLIX U008 U
akocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmeMm U cnocob08 HopvobL ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus Mopckux u HazemMHwbIX SKOCUCTIEM.

JdeMoHcTpanuu

Tabmuupr u  cxembl: «3arps3HeHue atrMocepbl», «3arpsizHEHHE THAPOCchEephD»,
«3arpsi3HeHUE MOUBbIY, «[lapHUKOBBIH 3 dHekT, «Oc000 OXpaHIeMbIC PUPOIHBIC TEPPUTOPUNY,
«Mojienu yrnpaBisieMOro MUpPay.

Ob6opynoBanue: ¢potorpaduu oXpaHseMbIX pacTeHUH 1 )kuBOTHBIX KpacHol kauru Poccuiickoit
®enepaunn, KpacHoi KHUTM perMoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOT'H
HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYYarOIIUMUCS
IIpOrpamMmMm CpeaHero oouiero 00pa3oBaHus: JINYHOCTHBIE, METAIIPEIMETHbIE U TIPEAMETHBIC.

B cTpykType NTUYHOCTHBIX pe3yJbTaTOB OCBOCHHUS MPOTPAMMBI MO OMOJOTHH BBIJIEICHBI
CIICAYIOIINE  COCTAaBIIAIONIME: OCO3HAaHHWE OOYYalOIMMHUCS  POCCHHCKOM  TpakIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIPEIEIICHUIO,
Hanuyue Mmomueayuy K OOy4eHHIO OHOJIOTUH, YeleHanpagieHHoe pa3eumue BHYTPEHHHX
yOeXIeHUH JTUYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAIMLUN Pa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCMb U CNOCOOHOCMb O0Y4aroIUXCs PYKOBOJICTBOBAThHCS B
CBOEH  JEATENBHOCTH  LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMH, IIPUCYLIUMHU  CHCTEME
Ouosornyeckoro  oOpa3OBaHUs, Haluyue  NPABOCO3HAHUS ~ DKOJOTHMUYECKOW  KYIBTYpHI,
CnocobHOCmU CMagumyb €U U CTPOUTH KU3HEHHBIC IJIaHbI.

JIMuHOCTHBIE Pe3yNbTaThl OCBOECHUS MPOTPAMMBI 10 OMOJIOTHUH JIOCTUTAIOTCS B €MHCTBE
yu4eOHON M BOCIUTATEIBHON NEATETBHOCTH B COOTBETCTBUHU C TPAJAULMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMH M AYXOBHO-HPAaBCTBEHHBIMM LIECHHOCTSIMH, IPUHATBIMU B
oOmiecTBe MpaBUIAMH W HOPMaMU MOBEJIEHHS U CIOCOOCTBYIOT IPOLIECCAM CaMOTIO3HAHMS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEN MO3ULMM JIMYHOCTH, NATPUOTH3MA U
YBO)XEHMSI K 3aKOHY M INPABOIOPAAKY, YEJIOBEKY TpyZAa M CTaplieMy IMOKOJIEHHIO, B3aUMHOIO
yBaKEHUsS, OEpeXHOro  OTHOMICHUS K  KyJAbTYPHOMY  HAclIeIUI0 W TPaauIUsaM
MHOTOHALMOHAIBHOTO Hapoaa Poccuiickoit Denepannu, NpupoIe U OKPYKaIOLIEH cpene.

JIMuHOCTHBIE PE3yabTaThl OCBOCHHUS YUeOHOTO mpeaMeTa «BbHOIorus» TO0IKHBI OTpaXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCSI PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTpEHHEH
MO3ULMEH JINYHOCTH, CUCTEMOH IICHHOCTHBIX OpPHMEHTAlMii, IO3UTUBHBIX BHYTPEHHUX
yOSKJICHUH, COOTBETCTBYIOUIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHMCKOTO  OOIECTBa,
pacIIMpeHUe KU3HEHHOTO OMbITAa M OIbITa JIEATEIBHOCTH B IPOLECCE PEATM3alMM OCHOBHBIX
HaIPaBJIEHUH BOCIIUTATEIbHON AEATEILHOCTH, B TOM YHCJIE B YAaCTH!

1) rpa’aaHcKOro BOCIUTAHMS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOy4aromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUHCKOTO 0OIIeCTBa;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX NIpaB M OOSM3aHHOCTEH, YBaK€HHE 3aKOHA U
IIPaBOIIOPSIZIKA;

TOTOBHOCTHh K COBMECTHOI TBOPYECKOH NEATETHLHOCTH MPU CO3JaHUU YYEOHBIX MPOEKTOB,
peleHn: yueOHBIX U M03HABATENbHBIX 33/]1a4, BHIIIOJTHEHUN OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENIATh COOCTBEHHYIO TMO3UIIMIO [0 OTHOIICHHUIO K SIBJICHUSM
COBPEMEHHOM KHU3HHU U OOBICHATH €€;

YMEHUE  Y4YUTHIBaTh B  CBOMUX JCHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBHS JIIO/ICH C Pa3HBIMH YOSKICHUAMHU, KYIbTYPHBIMU IIEHHOCTSMU M COLUAIBHBIM
MI0JIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBINOJHEHHS YUEOHBIX,
[IO3HABATENIbHBIX M HCCIIEIOBATENbCKUX 3a/ad, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJCPIKAHUS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJOHTEPCKOU EATEIBHOCTH;



2) NaTPHOTHYECKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAXKAAHCKOM UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoJy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoauHON, ropaocTu 3a CBOM Kpal, CBOIO
Ponuny, cBOM SI3BIK U KyJIBTYpPY, IPOIIJIOE U HACTOSAIEE MHOTOHALIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHNE K IPUPOJTHOMY HACIIEIUIO U TaMSATHUKAM ITPUPO/BI, 1OCTHKEHUAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

COCOOHOCTh OIICHUBATH BKJIAJ] POCCHMCKUX YYEHBIX B CTAHOBIICHHE M Pa3BUTHE OMOJIOTHH,
NOHMMAaHUS 3HAYeHHUS OHOJIOTMM B TO3HAHMM 33aKOHOB MPHUPOJIBI, B JKU3HU YEJIOBEKA H
COBPEMEHHOTO O0IIeCTBa;

uaenHas yoexaEHHOCTb, TOTOBHOCTB K CIY)EHHIO U 3anmTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIMTAHMS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUMCKOTO HApOLa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHMBATh CUTYAIIMIO M TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUMBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOMM POAUTEIISAM, CO3JaHUIO CEMBU Ha OCHOBE OCO3HAHHOTO
MIPUHATHS LICHHOCTEHW CEMEUHOM KU3HU B COOTBETCTBUHU C TPaAULIMAMU Hapo10B Poccuuy;

4) 3¢TEeTHYEeCKOTr0 BOCITUTAHUS:

ACTETUYECKOE OTHOILICHHE K MHUpPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUH;

ITOHUMAHHE SMOLMOHAIIBHOTO BO3JACHCTBUS KUBOU IIPUPOBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAaMOBBIPQXEHHIO B DPa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE IPOSIBIISTH
KauecTBa TBOPYECKOW JIMUHOCTH;

S5) ¢wusuyeckoro BocnuTaHus, (GOPMHPOBAHMSA  KYJABTYPbl 310pPOBbS W
3MOLMOHAJIBHOI0 0/1aronoJIyYusi:

MOHMMaHUE U pealn3anus 370pOBOro U 0e30macHOTro 00pa3a >KU3HU (310pOBOE MHUTAHHE,
COOJIIOJICHNE TUTHEHUYECKUX MPABUII M HOPM, cOAJJTaHCHUPOBAHHBIA PEXXUM 3aHATHUH U OTIbIXA,
perynaspHass (u3MuUecKash aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUIECKOMY 3/I0POBBIO;

NOHMMAaHUE LEHHOCTH NPaBUJ HWHAWBUIYAIBHOTO W KOJUIEKTMBHOTO 0€3011acHOTO
MIOBEJICHUS B CUTYalUAX, YIPOKAIOIIMX 3I0POBbIO U KU3HU JIIOCH;

OCO3HAHME TOCIEICTBUI M HEMPUATHS BPEAHBIX HPUBBIUEK (YHOTPEeOJECHHUS aJIKOTOJIA,
HapKOTHKOB, KYPEHUS);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MaCTepCTBa, TPYI0JI00He;

TOTOBHOCTb K aKTUBHOM J€SITEILHOCTH TEXHOJIOTMUYECKOM M COLIMAIbHOM HAIIPaBIEHHOCTH,
CIOCOOHOCTh MHUITMMPOBATH, INIAHUPOBATH M CAMOCTOSATENBHO BBIMOIHATE TAKYIO 1ESTENbHOCTS;

MHTEpPEC K Pa3iM4HbIM cdepaMm HpoPecCHOHATBHON AeATENIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOp Oynyiel mpodeccruu U peaan3oBbIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPa30BaHHUIO HA MPOTSHKEHUH BCEH
KU3HH;

7) 3K0JIOrN4eCKOro BOCIIMTAHMA:

HKOJIOTUYECKHU IIesIeco00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY JKU3HU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHHS;



MOBBILICHUE YPOBHSA 3KOJOTHYECKOH KYIbTYphl: MPHOOpETeHHE OTbITa IUIAHMPOBAHMS
IIOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX IOCIIEACTBUMN I OKPY>KAIOILEN CPEJIbI;

0CO3HAHME TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX MPOoOIeM U IyTel UX PeIIeHuUs;

CIOCOOHOCTh HCIIOJIB30BaTh MPHOOpPETaeMble IPU U3YYCHUH OMOJIOTMH 3HAHUS M yMEHUS
IpU PEUICHUU TMPOOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPUPOJOIOIB30BaHUEM (COOMIONeHHE
IIpaBWJI NOBEAEHUS B IPUPOJE, HANPABIECHHBIX HA COXPAHEHHWE DPABHOBECUS B 3KOCHUCTEMAX,
OXpaHy BUJIOB, IKOCUCTEM, Onocdepsl);

AKTUBHOE HEINPUITUE NCWCTBUM, MPUHOCIIIMX BPEI OKPYXKAIOUIEH NPUPOJHON Cpene,
YMEHHE TPOTHO3UPOBATH HEOIArOMpUSTHHIC 3KOJIOTMYECKHE IMOCIEACTBUS HPEANPUHUMAEMBIX
JNEUCTBUN U NPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOIO HKOJIOTMUYECKOTO MBILIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIbITa
JESTEIbHOCTH  DKOJOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS pYKOBOJCTBOBAaTbCS HMHU B
[I03HABATEIbHOW, KOMMYHMKAaTUBHOM M COLMAIBLHOM IIPAKTHKE, NOTOBHOCTH K YYacTUIO B
IIPAKTUYECKON JESITEIbHOCTH SKOJIOTMUECKOI HANIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIr0 MO3HAHHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAayKl M OOIIECTBEHHOW TNPAKTUKH, OCHOBAHHOTO Ha JMalore KyjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE A3BIKOBOM M YATATEIbCKON KyJIbTYpPhI KaK CPEACTBA B3aMMOACHCTBUSA
MEXAY JIFOJIbMU U NIO3HAHUS MUPA;

NMOHMMaHUe crnenu@ukr OHOJOTMM KaK HAyKH, OCO3HaHHs €€ posu B (OPMHUPOBAHUU
PaMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3JJAHUU LIETOCTHOTO MPEICTaBICHHs 00 OKpYKaloIeM
MHUpE Kak O €OUHCTBE IMPHUPOJBI, 4YeJOBeKa M 0OmecTBa, B TMO3HAHUM IPHPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH MPOOJIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexkIEHHOCTh B 3HAYMMOCTU OMOJIOTMHU JJIsi COBPEMEHHOM ITMBHIM3AIMH: O00ECTICUECHUs
HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHHE MEPCHEKTHUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pemaTh pecypcHble IpoOJIeMbl Pa3BUTHS YEIIOBEUECTBA, MMOMCKA MyTEH BBIXOA U3 TI00ATBHBIX
HKOJIOTUYECKUX MPOoOIeM H 0OecrieueHus Iepexoa K yCTOMYMBOMY Pa3BUTHIO, PAllUOHATIHLHOMY
MCTIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HH;

3aWHTEPECOBAHHOCTH B MOJYYEHUH OMOJOTMYECKMX 3HAHHWM B IIEJSX MOBBIMICHUS OOIIeH
KYJIbTYpBl, €CTECTBEHHO-HAyYHOH TIpPAMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIMOHAIBHOM
IPaMOTHOCTH 00Yydaromuxcsi, opMupyeMOi IpU U3yYeHUN OMOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOJOB IIO3HAHHUS, HUCIOJb3YEMBIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJB30BAaTh IOJIydaeMble 3HAHUS [UId aHajdu3a W OOBSCHEHHUS SIBJICHHM
OKpYXXAIOIEr0 MHpa M MPOHCXOJAIIUX B HEM HM3MEHEHMH, yMEHHE JaeiaTb 00OCHOBAHHBIC
3aKIIOYEHUS] Ha OCHOBE HAyYHBIX (DAKTOB W MMEIOUIMXCS [aHHBIX C LENbI0 MOJyYEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJIB30BAaTh OMOJIOTMYECKHE 3HAHUS IS PEIICHUs
npo0JieM B peasibHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHHE IIEHHOCTU HAyYHOH JEeATENbHOCTH, TOTOBHOCTH OCYILECTBIATh MPOEKTHYIO U
HCCIIEI0BATENBCKYIO ACSITEIbHOCTh MHINBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpA30BaHMIO, K
aKTUBHOMY TIIOJIYY€HUIO HOBBIX 3HAaHUM 1O OHOJOTMM B COOTBETCTBUH C IKU3HCHHBIMH
MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIbTATBI



MertanpeaMeTHbIE pe3yNbTaThl OCBOCHUS y4eOHOTro mpeameTra «bHOJIOTHS» BKITIOYAIOT:
3HaYUMBbIC Ui (POPMHPOBAHUS MHPOBO33PEHHUS OOYYAIOMIMXCS  MEXKIUCHUTIIMHAPHBIC
(MexXTpeIMETHBIC) 00IIIEHAYIHBIE TIOHSTHSI, OTPKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(uKy METOJ0B TIO3HAHMUSI, HCIIOIh3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPIHSI,
SIBIICHUE, TPOIECC, CHUCTEMa, HAYYHBIM (DaKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeJOBaHUE, HAOIIOJCHIE, M3MEPEHUE, DKCIIEPUMEHT M JIPYTHE); YHUBEpPCATbHBIC
yueOHbIe NIeHCTBUS (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYISTUBHBIE), 00ECIICUMBAIONINE
dbopmupoBanre (QYHKIHOHATHHONW T'PAMOTHOCTH U COIMAILHOW KOMIIETCHIIMU OO0YYaroIIuXCs;
CIOCOOHOCTh oOyyaromuxcs WCIIOJIB30BATh OCBOCHHBIC MEXIUCIUTTHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCaIbHbIC YydueOHBIC ICHCTBUS B TIO3HABATEIHLHOW U
COLIMAJIbHON ITPAKTHKE.

B pesynprare wu3yueHuss OHOJIOTMM Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHS Yy
oOyuaromierocss OynyT chopMHpoBaHBI TMO3HABATEIbHBIC YHHUBEPCAIBHBIE y4eOHBIC NEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC Y4YeOHBIC JCUCTBUS, PETyISATUBHBIE YHHUBEpPCATbHBIC
y4eOHBIC IEHCTBUS, COBMECTHAS ACSITETHbHOCTb.

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUS IMPOTPaMMBI CPEIHEro oO0IIero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OBiaieHHe YHHBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSITENIBHO (pOpMYIIUpOBaTh M aKTyalH3UpPOBaATh MpoOOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCI0JIb30BaTh IPU OCBOCHUH 3HAHHUU MPUEMBI IOTHYECKOTO MBIIUICHHS (aHAIN3a, CHHTE3a,
CpaBHEHHUSI, KIACCHU(PUKAIUU, OOOOIICHUS), PACKPBIBATh CMBICI OHOJOTHYECKUX TMMOHSATUI
(BBLIEISTH UX XapaKTePHBIC MPU3HAKH, YCTAHABIUBATE CBS3H C APYTUMU TOHATUSIMH);

OTIPENEeNATh ILEeTN JEATEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH WX JOCTHKCHUS,
COOTHOCHTH PE3YyIbTATHI ACATEILHOCTHU C MIOCTABICHHBIMU IIEIISIMU;

UCIIOJIb30BaTh OHMOJOTUYECKHE TMOHATUS IS OObSCHEHUS (PAKTOB W SIBJICHHUM KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTHBHBIC, IETYKTUBHBIE, TIO AHAJIOTHH ), BBISIBIISITH
3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMATPUBAEMBIX SBICHUSX, (OPMYIHPOBATH BBHIBOABI U
3aKITIOUCHUS;

MPUMEHSITh CXEMHO-MOJICIbHBIC CPEJCTBA JAJISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHONICHHWI B M3y4aeMBIX OMOJIOTUYECKHX OOBEKTaX, a TakKe MPOTUBOPEUMI Pa3HOTO pPoja,
BBISIBIICHHBIX B Pa3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaTeIBaTh IUIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTEPUATHHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHE PE3yAbTATOB IENISIM,
OIICHUBATh PUCKHU TIOCTIEACTBUIA JCSITELHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PAbOTy B YCIOBUSX PEATbHOTO, BUPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 06a30BbIe HCCIIEI0BATEIbCKHE 1€ CTBUS:

BIIJICTh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKONW W MPOCKTHON JEesTeNbHOCTH, HaBBIKAMH
paspeliieHus IpooeM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOUCKY METOJIOB
pEIICHUS MPAKTUIECKHUX 33124, TPUMEHEHUIO Pa3IMYHbIX METOJIOB TIO3HAHUS,



UCTIOJb30BaTh PA3JIMYHbIC BHJBI JESATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTauy, NpeoOpa3oBaHUIO M NMPUMEHEHHIO B YYEOHBIX CUTYaIMsX, B TOM YHCJE MpPH
CO3/IaHUH Y4EOHBIX U COIIMATIBHBIX POCKTOB;

(bopMUpOBaTh HAYYHBIA THIT MBIIUICHUS, BIaCTh HAYYHOU TEPMUHOJIOTHEH, KIIIOUEBBIMHU
MOHATUSAMH U METOJAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0OpA30BATEIBHOUN NESATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

BBISBJIAT TPUYMHHO-CIIEJCTBEHHBIE CBSI3W M aKTyalM3HpOBaTh 3ajady, BBIIBUTATh
TUIOTe3y €€ pelIeHus, HAXOUTh apryMEHTBHI JUIsl JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napamMeTpsl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATH MOJYYCHHBIE B X0/I€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KpUTHUECKH OI[CHUBAThH
UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

J1aBaTh OLIEHKY HOBBIM CHTYaLlUsIM, OLIEHUBATh PUOOPETEHHBII OTBIT;

OCYIIECTBIIAThH IIEJICHANPABIICHHBIN MOUCK IEPeHOCa CPEICTB U CIOCOOOB NEHCTBUSA B
podecCHOHABHYIO CPEY;

yMETh TEPEHOCUTh 3HAHMS B  [IO3HABATEIbHYI0 M  IPAKTHYECKyl0  00JacTu
KHU3HEIEATEIBHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00IacTei;

BBIIBUT'aTb HOBBIC HJIEH, Ipe/ylaraTb OPUTMHAIBHBIE MOAXOJAbl M PELICHHs, CTaBHUTb
poOseMBbl U 3a/1a4H, JIOTYCKAIOIIKE allbTepHATHBHBIC PEILICHHS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX HH(OpMAaIUK (TEKCTe Y4eOHOro Mmocoowms,
HAyYHO-TIOMYJISIPHOM JIUTEepaTrype, OMOJIOTHYECKUX CIOBAPSX U CHPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax IaHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WH(POPMALMIO PA3IMYHBIX BUAOB U (opm
MPEJCTAaBICHNS, KPUTUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHBOPEUUBOCTE;

¢dbopMynupoBaTh 3ampockl W TPUMEHATH PA3IUYHBIE METOJBl HpPU TOUCKE M OTOOpe
Ouonorudeckoit HHGopMaIuu, HEOOXO0IUMOM JIJIs BBITIOJTHEHUS YIEOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT MCIOJB30BaHUS HH(POPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHIA,
COBEpILEHCTBOBATH KYJIBTYpPY aKTUBHOTO MCHOJIB30BaHUS PA3IUUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTHUMAaNbHYIO (OpMYy TNpPEACTaBICHUS OHOIOTHYECKON
uHpopManuu (cxembl, rpaduKu, IMarpaMMbl, TaOIHIIbI, PUCYHKH U APYTroe);

UCTOJb30BaTh HAy4YHBIM S3BIK B KauyeCTBE CpEACTBa NpU paboTe ¢ OHOJOrHMYecKOn
uHpopManKeil: TPUMEHATh XUMHUYECKUE, (U3MUECKHEe M MaTeMaTHUeCKHEe 3HAKH M CHMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKIATYpy, HCIOJIb30BaTh U TPeoOpa3oBLIBATH 3HAKOBO-
CHMBOJIMUECKHE CPEJICTBA HATJISJHOCTH;

BJIQJICTh HABbIKAMHM pPACMO3HABaHWA M 3alIUThl HH(pOpMAIMU, HHYOPMAITMOHHON
0€301aCHOCTH JTMYHOCTH.

OgiajieHNe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU /I CTBUSIMM:

1) oOmenwue:

OCYIIECTBIISATh KOMMYHUKALIMU BO BceX cepax KM3HH, aKTUBHO y4acTBOBATh B JMAJIOTE
WIA JUCKYCCUU TI0 CYIIECTBY OOCYXJTaeMOW TeMbl (YMEHHE 33a/1aBaTh BOIIPOCHI, BBICKA3bIBATDH
CYXJICHHsI OTHOCHUTEJIbHO BBINIOJHEHHUS TMpeaiaraeMoil 3adayd, YYUTBHIBAaTH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULIMH IPYTUX YUACTHUKOB JHAJIOTa MITU TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIECHHS, MOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, IPENOCHIIOK BO3HUKHOBEHUSI KOH(IIMKTHBIX CUTYallul, YMETh CMATYaTh KOHQIUKTHI 1
BECTH I1€PETOBOPHI;



BJIQJIETh PA3JIIMYHBIMHU CIIOCOOAMH OOIIEHUS M B3aMMOJCHCTBUS, TOHUMATh HAMEPEHUs
APYrUX JIOJIEH, MPOSIBIATh YBAXKUTEIBHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMynHUpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) cCOBMeCTHAS 1eSITeJIbHOCTD:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYAJIbHOU pabOThI mpu
pereHn OHoIOTHYecKoi Mpo0IeMbl, 000CHOBBIBaTh HEOOXOJUMOCTH MPUMEHEHHS TPYIOBBIX
(dbopM B3aUMOJEHUCTBUS MPHU PEIICHUH yueOHOH 3a/1auu;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX JIEHCTBHH ¢ y4€TOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEHN KaX/I0TO 4JIeHa KOJUIEKTHBA;

IIPUHUMATh LE€JIM COBMECTHOW JESITENBbHOCTH, OPraHM30BbIBaTH M KOOPAWHUPOBATH
JEUCTBHUS 110 €€ JOCTUKECHUIO: COCTABIIATH IUUIaH JCUCTBUM, PACIIPENeIIATh POJIM ¢ Y4ETOM MHEHUN
YYaCTHHUKOB, OOCYKJIaTh PE3yabTaThl COBMECTHON PabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOIIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE NPOEKTHI, OLEHUBATh MAEH C MO3ULMH HOBHU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B PAa3IMUHBIX CHUTYaLHsX,
MPOSIBISTH TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUIIMATHBHBIM.

OByajgeHHe YHHBEPCAJIbHBIMH PeryJSITUBHBIMY AeiCTBUAMM:

1) camoopranu3anus:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHUS MNpOOJeM W HMX peleHUs B
KU3HEHHBIX M YUCOHBIX CUTYaLIUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM 11€JIEBBIE U CMBICIIOBbIE YCTAHOBKU B CBOMX
JNEUCTBUAX U IMOCTYIKAaX II0 OTHOLICHWIO K >KMBOM IPUPOJIE, CBOEMY 3JOPOBBIO U 3J0POBBIO
OKPY>KAIOIUX;

CaMOCTOSITEIIbHO OCYILECTBIISATh TO3HABATENIbHYIO JEATEIBHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYTUPOBATH COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIBbHON JAEATEIBHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHHs MPOOIEeMbl ¢ YIETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTCHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLlHsIM;

pacupATh paMK1 y4eOHOTO IIpeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

Je7IaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATH (HOPMUPOBAHUIO M TPOSIBIICHUIO IIUPOKOM SPYIUIIMU B Pa3HBIX 00JaCcTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIaJICTh HABBIKAMM TIO3HABATEIILHON pe(IeKCHU KaK OCO3HAHUS COBEpPIIAEMbIX NeHCTBUN
Y MBICTMTEIBHBIX MPOIECCOB, UX PE3YIHTaTOB M OCHOBAHUH, HCIIOJIL30BATh MPUEMBI pediercuu
ISl OLIGHKU CUTYalluH, BBIOOpA BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX IPU aHAIU3€E PE3YJIbTaTOB JAESITEIbHOCTH;



3) npuHsATHE ce0sl U APYIUX:

MNpUHUMAThH C66$I, IIOHUMAas CBOM HEAOCTATKHU U JOCTOMHCTBA,

IIPUHAMATh MOTUBEI M apI'yMEHTHI APYIUX IPU aHAJIN3€ PE3YILTATOB AE€ATEIbHOCTH;
MPU3HABATH CBOE MPABO U MPABO IPYrUX Ha OIIMOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MU C TIO3ULIUH JPYTOTO YeIOBeKa.
IHNPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ylbTaThl OCBOCHHUS COAEp)KaHUs yueOHoro mpenmera «buonorus» Ha
yr1yOnEéHHOM YpOBHE OPHEHTHPOBAHbI Ha o0ecriedeHne mpouIbHOro 00ydeHus: 00yJarommuxcs
6nonoruu. OHM BKITIOYAIOT: CrieUU(UUEcKue Ui ONOJIOTUU HAyYHbIe 3HAHUS, YMEHUS U CIIOCOOBI
JEWCTBUI N0 OCBOEHHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUHM, BUABI JAEATEILHOCTHU IO
MOJIy4CHUIO HOBBIX 3HAHUM M MX NMPHUMEHEHUIO B PA3IMYHBIX y4eOHBIX, a TAKKE B pealibHBIX
KU3HEHHBIX cUTyauusx. [IpeMeTHbie pe3ynbTaThl IPEACTAaBICHBI 110 T0JIaM U3y4eHUsI.

[IpenmeTHbIe pe3yabTaThl OCBOEHHs yueOHOoro npenmeTa «buonorus» B 10 knacce 10KHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHUHA O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(opMUPOBaHUN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TO3HAHUH 3aKOHOB ITPUPOIBI U PEILICHUH
po0JieM parMoHaIBLHOTO PUPOIOTIOIB30BAHUS, O BKIIAJIE POCCUICKUX U 3apYOeKHBIX YUEHBIX B
pa3BHUTHE OMOJOTHUH;

BJIQJICHUE CHUCTEMOM OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIOJAraroliue
OMOJIOTUYECKHE TEPMHHBI U TOHATUS (KH3Hb, KJIETKA, OPraHu3M, METaboJIM3M, TOMEOCTas,
CaMOPETYIISLNS, CAMOBOCIIPOU3BE/ICHHE, HACTIEICTBEHHOCTh, N3MEHUYHUBOCTb, POCT U Pa3BHUTHUE),
Oouonornuyeckue Tteopun (kierouynas Teopus T. IlIBamna, M. Ilneiinena, P. Bupxosa,
XpoOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenust (H. 1. BaBunoBa — o nenTpax
MHOT000pa3usi U MPOUCXOXKIACHUS KYIbTYPHBIX PAacCTeHHUI), 3aKOHBI (€IMHOOOPa3Hsi MOTOMKOB
MIEPBOTO MOKOJICHUS, PACIICTIIICHNs, YUCTOTHI TaMeT, He3aBUCUMOro HacienoBanus I'. Mennens,
FOMOJIOTUYECKUX PSIOB B HacleACcTBeHHOW u3MeHunBocTH H. W. BaBuioa), mpuHIUIBI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJAMU HAYYHOTO IMO3HAHUS, MCIIOJIb3YEMbIX B OHOJOIMUYECKHX
MCCIIEIOBAaHUX )KUBBIX 00BEKTOB (OMHICAaHUE, U3MEPEHNE, HAOIOJICHNE, SKCIIEPUMEHT);

YMEHHUE BBIJCIATh CYIECTBEHHbIC NMPHU3HAKH: BUPYCOB, KIETOK MPOKAPUOT U DYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4HCie OakTepuii, rpubOB, pacTeHU,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB M CUCTEM OPraHOB PACTEHHI, )KUBOTHBIX, YEJIOBEKaA,
MIPOLIECCOB KU3HEIEATETBHOCTH, TPOTEKAIOIIUX B OPraHU3Max PacCTeHUH, dKUBOTHBIX U YEJIOBEKa,
OMOJIOTUYECKUX MTPOLIECCOB: 0OMEHA BEIIEeCTB (MeTab0JIM3M), IPEBPAILEHUS SHEPIHH, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpOo(HOro TUIOB MUTAHMSL, (POTOCHHTE3a U XeMOCHHTE3a, MUT03a, Meii03a,
raMeToreHesa, sMOpuoreHesa, MOCTAMOPHOHAIBEHOTO pa3BUTHA, Pa3sMHOXKEHUS,
MH/IMBUIYAIIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aMMOJICWUCTBHUS T'€HOB, I'€Tepo3uca,
HCKYCCTBEHHOTO 0TOODa;

YMEHHUE YCTAaHABJIMBATh B3aUMOCBSA3M MEX]y OpPraHOMJAMH KJIETKH U HMX (DYHKIHSIMH,
CTPOCHHEM KJIETOK PAa3HbIX TKAaHEH M UX (PYHKIUSAMHU, MEXKIY OpraHaMH U CUCTEMaMU OPTaHOB Yy
pacTeHuil, JKMBOTHBIX M 4YeJOBeKa M MX (YHKIHMSIMH, MEXKIYy CHUCTEMaMU OpPraHOB U HX
GYHKIMSAME, MEXAY STanmaMd OOMEHa BEIIECTB, dTalaMu KJIETOYHOTO IMKJIA M YKU3HEHHBIX
IUKJIOB OPraHuU3MOB, JTalaMd SMOPHUOHAIBHOTO pa3BUTHS, TEHOTUIIOM U (EHOTHIIOM,
¢deHoTunoM u (pakTopaMu cpebl OOUTAHHS;



YMEHHUE BBISBIATH OTJIMYUTEIbHBIC NMPU3HAKU KUBBIX CHCTEM, B TOM YHCIE PacTECHHIH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HUCIO0JIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUISI TOKa3aTeIbCTBA POJCTBA OPIraHU3MOB Pa3HBIX CUCTEMATHUYECKUX TPYIIIT;

YMEHHUE peraTh OM0I0TUYeCKHe 33/1a41, BBISABIISATH IPUUMHHO-CIIECTBEHHBIE CBSI3H MEXTYy
UCCIIeTyeMbIMU OMOJIOTMYECKHMMHM TPOLIECCAMU M SIBJICHUSMH, J€1aTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHMU TIOJYUYEHHBIX PE3YIbTATOB;

YMEHHUE BBIMOJHATH JIA0OpaTOpHbIE W MPAaKTUYECKUE pabOThl, COOMIONATh MpaBWiia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAaHUEM;

YMEHHE BBIABUIaTh THUIIOTE3bl, MPOBEPATh HX HKCIEPHUMEHTAIBHBIMH CpPEACTBaAMHU,
(bopmMynupys el UCCIIEA0BaHMS, aHATU3UPOBATH MOJyICHHbIE PE3yIbTaThl U JAeTaTh BEIBOBI;

YMEHHE y4YacTBOBATh B Y4eOHO-HCCIENOBATENbCKOW paboTe 1Mo OMOJNIOTHH, HKOJOTHHU H
MEIULMHE, TMPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOMIECTB, M IMYOJMYHO MPEICTABIATH
MOJIyYECHHBIE PEe3yIbTaThl HA YIEHUYECKUX KOH(EPEHIUAX;

YMEHHE OLIEHUBATh ATUYECKHUE aCTIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B 007acTH OMOJIOTHH
U MEIUIMHBI (KIOHHPOBAaHHE, MCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIPABICHHOE W3MEHEHHE
reHOMa U CO3JIaHHE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oymymieil mpodeccuoHalbHOM NesITeIbHOCTH B
o0acTi OMOJIOTUH, METUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIILCKOTO XO035ICTBA, MUILEBOM
MPOMBIIIICHHOCTH, YTIyOJIATh MO3HABATENbHBIN HHTEPEC, HAPaBJICHHBIH Ha OCO3HAHHBINA BHIOOD
COOTBETCTBYIOLIEH Mpodeccur U MpoA0DKEHHE OMOJIOTHYECKOro 00pa3oBaHUs B OpraHU3aIMsIX
cpeaHero npoecCHOHAIBLHOTO U BBICIIEr0 00pa30BaHUs.

[IpenmeTHbIe pe3yabTaThl OCBOEHHs yueOHOoro npenmeta «buonorus» B 11 knacce 10KHBI
OTpakaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUHA O MECTE M POJIM OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMUpPOBAaHUK COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B IMO3HAHWU 3aKOHOB
IPUPOJBI M PELICHUH 3KOJIOTUYECKHX MPOOJEM YeJOBEUeCTBa, a TaKKe B PEIICHHH BOIPOCOB
paMoHaTBFHOTO MPUPOIOTIONB30BaHUs, U B JOPMHUPOBAHUH LIEHHOCTHOTO OTHOIIEHHS K IIPUPOJIE,
oO0I1eCTBY, YEJIOBEKY, O BKJAJ€ POCCHUICKMX U 3apyOeXHbBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH;

YMEHHUE BJIQJETh CUCTEMOH OMOJOTMYECKHX 3HAHUH, KOTOPas BKJIIOYACT ONpPENENICHUs U
MOHMMAaHHUE CYIIHOCTH OCHOBOIIOJIATAIONIMX OWOJIOTHYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocucTema, Ouocgepa), Ouonmormueckue Teopun (dBojronoHHas Tteopusi Y. JlapBuHa,
CUHTEeTHUECKass Teopus 3Boitonuu), yueHus (A. H. CesepuoBa — 0 myTsSX M HalpaBICHUSX
sposmronny, B.W. Bepranckoro — o 6uocepe), 3akoHbI (reHeTHUECKOTO paBHOBecus Jx. Xapau
u B. Baitnbepra, 3apoasimeBoro cxoactsa K. M. bapa), mpaBuna (munumyma HO. JIubOuxa,
HKOJIOTUYECKOM MUpaMUIbl SJHEPruM ), runoressl (runoresa «mupa PHK» V. I'mnGepra);

YMEHHUE BJAACTh OCHOBHBIMM METOJAaMH HAay4YyHOTO II03HAHMSA, HCIOJIb3yeMbIMU B
OMOJIOTUYECKUX HCCIEIOBAHUAX JKMBBIX OOBEKTOB M HKOCHUCTEM (OIHCaHUE, H3MEpEHHe,
HaOJI0IeHUE, HYKCIIEPUMEHT), CIOCO0aMH BBISIBIICHUS U OLEHKH AaHTPOIIOTEHHBIX M3MEHEHUH B
IPUPO/IE;

YMEHHUE BBIJCNATh CYIIECTBEHHbIE NPU3HAKU: BHUJIOB, OHOTCOIICHO30B, IKOCHUCTEM U
ouoctepsl, CTaOMIM3UPYIOMIETO, IBMXKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOro O0TOO0pA,
AJUIONATPUYECKOTO U CUMIIATPUUECKOTO BUA000PA30BAHMSL, BIUSHUS JBIKYIIMX CHJI ABOJIOIHH
Ha TreHO(OH] MOMYJISALUH, IPUCIIOCOOICHHOCTH OPraHU3MOB K Cpeie OOMTaHus, YepeloBaHU
HaNpaBJICHUN 3BOJIOINU, KPYTOBOPOTA BELIECTB U OTOKA SHEPIHU B IKOCUCTEMAX;



YMEHHUE YCTaHABIMBATh B3aMMOCBSI3H MEX Ty POLIECCAMH SBOJIIOLINH, IBUKYIIIUMHU CUIIaAMU
AHTPOIIOTEHE3a, KOMIIOHEHTAMH pAa3UYHBIX SKOCHCTEM U MPUCHOCOOJICHUAMH K HHUM
OpraHu3MOB;

YMEHHUE BBISBIISTH OTJIMUUTENbHBIC IPU3HAKHU KUBBIX CHUCTEM, IPUCTIOCOOIEHHOCTh BUJIOB
K cpene oOuTaHUs, aOMOTMYECKHMX M OHMOTHYECKHX KOMIIOHEHTOB AIKOCHUCTEM, B3aWMOCBS3EH
OpPraHu3MOB B COOOIECTBAX, AHTPOIIOI'€HHBIX U3MEHEHHI B SKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHUE HUCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JIOKa3aTeJIbCTBa POJICTBA OPraHU3MOB pa3HBIX CHUCTEMATHUECKHX TpPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB M Cpellbl OOWTaHMS, €AWHCTBA YEIOBEUYECKUX pac, HEOOXOAMMOCTH
COXpaHEHHUsT MHOT000pa3usi BHJIOB M IKOCHUCTEM KaK YCIIOBHUS COCYILECTBOBAHHUS MPHUPOIBI U
YeJIOBEUECTBA;

YMEHHUE peraTh OM0JI0TUYeCKHE 33/1a41, BBISABIISATH IPUUMHHO-CIIECTBEHHBIE CBSI3H MEXTYy
UCCIIelyeMbIMU OMOJIOTMYECKHMMHM TPOLIECCAMU M SIBJICHUSMH, J€1aTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHMU TIOJYYEHHBIX PE3YIbTATOB;

YMEHHUE BBIMOJHATE JIA0OpaTOpHbIE W MPAaKTUYECKUE paboOThl, COOMIONATh MpaBUiia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAaHUEM;

YMEHHE BBIABUIaTh THUIIOTE3bl, MPOBEPATH HX HKCIEPHUMEHTAIBHBIMH CpPEACTBAMHU,
(bopmMynupys 1€l UCCIIECA0BAHMS, aHATU3UPOBATH MOJTyICHHBIE PE3yIbTaThl U AeTaTh BEIBOBL;

YMEHHE y4YacTBOBATh B Y4eOHO-HCCIENOBATENbCKOW paboTe 1Mo OHOJIOTHH, HKOJOTHU H
MEIULMHE, TPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOMIECTB, M IMYOJMYHO MPEICTABIATH
MOJIy4CHHBIE PEe3yIbTAaThl HA YIEHUUYECKUX KOH(EPEHIUAX;

YMEHHE OLEHHBATh THUIOTE3bI WU TEOPUH O TMPOUCXOXKICHUM >KU3HM, YEJIOBEKa H
YeJOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHAX M CHOCO0axX MpPEAOTBpALCHHs TII00aIbHBIX
W3MEHEHHUI B onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oynymieil mpodeccnoHalbHOM NesITeIbHOCTH B
o0acTi OMOJIOTHH, KOJOTUHU, IPUPOIOTIONB30BAHMS, MEAULIMHBI, OMOTEXHOJIOTUH, ICUXOJIOTHH,
BETEPUHAPUH, CEIbCKOTO XO3SIICTBA, MUIIEBOIM MPOMBIIUIEHHOCTH, YIIyOIsaTh O3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH MPO(ECCHH U MPOIAOIKEHHIE
OMOJIOTUYECKOTO 00pa3oBaHMs B OPraHM3aLUAX CPEAHEr0 NpPO(EeCcCCHOHATBHOTO W BBICIIETO
oOpa3oBaHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ KonTtpoabnbie | IlpakTnueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypesI
1 buosnorus xak Hayka
2 JKuBbIe cUCTEMBI U UX U3yYEHUE
3 buonorus knerku 0.5
4 XuMudeckas OpraHu3aLus KICTKU 10 1 1
5 Ctpoenne U QyHKIMH KICTKH 8 2
6 OOMeH BeIecTB U IpeBpalleHle YHEPTUU B 9 |
KIIETKE
7 HacnencrBenHnast unopmarust u 9 0.5
peanu3arus e€ B KICTKE '
8 JKu3HEeHHBIN UKIT KIETKU 6 1 1
9 Crpoenue U GyHKIIMH OPraHU3MOB 17 1.5
10 Pa3mHOkeHue U pa3BUTHE OPraHU3MOB 8 1 1.5
1 I'eHeTnka — HayKa O HACJIEACTBEHHOCTH U ) 0.5
MU3MEHUMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYMBOCTHU 6 1
14 I'eneTtuka yenoseka 3 1 0.5
15 Cenexuus opraHu3MoB 4 1
16 BroTexHOIOrHs U CHHTETHYCCKAsT OUOJIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ KonTtpoabnbie | IlpakTnueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
| 3apoK/IeHUE U pa3BUTHE ABOJIIOLIMOHHBIX 4
NpEeJCTaBICHUN B OMOJIOTUI
2 MukposBontonus U €€ pe3ysIbTaThbl 14 2
MakposBoitonus U €€ pe3yIbTaThl 6 1
IIpoucxoxxaeHue U pa3BUTUE )KU3HU Ha
4 15 1.5
3emiie
5 IIpoucxoxaeHue 4eaoBeKa — aHTPOIIOTEHES 10 1 1
DKOJI0THsl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHU3MOB U HaJJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKarollen cpeion
7 Opranusmsl 1 cpesja 0OUTaHHS 1.5
DKoJorus BUAOB U NOMYJIALHUN 1 0.5
DKoJoTHs COO0IIeCTB. DKOJIOTHIECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rmobanbpHast SkocUcCTEMA
11 UYenosek u OKpyxarolas cpeaa 1
12 Pe3epBHOE BpeMms 8 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
.:;.H Tema ypoka Beero Koutpoabubie | IlpakTHyeckne il:;:ennﬂ :)Igl()l;l;zf;:fenbn
padoThI padoThI A ——
1 buoiorus kak KOMIUIEKCHast HayKa U Kak 1
4acTh COBPEMEHHOTO 00IIeCTBa
2 JKuBbl€ CCTEMBI M X CBOWCTBA 1
VYpoBHEBas OpraHu3alys )XKUBbIX CHCTEM 1
4 VcTopust OTKPBHITHS ¥ U3YUEHUS KIICTKH. 1
Knerounas teopus
MeToasl MOJIEKYJIPHON U KIETOYHOU
ouonoruu. [IpakTnueckas padota «M3yuenue
5 METOJIOB KJIETOYHOM OHOJIOTUN 1 0
(xpomarorpadusi, seKTpodopes, o
middepennnanbHoe HEHTPUYTUpOBaHHE,
[TLIP)»
6 XUMHUYECKUN COCTAB KIIETKU 1
. MuHepanbHbIe BEIIECTBa KIETKH, UX 1
Ouosornyeckas poib
Opranuyeckue BelecTBa KIeTKU — OeNKH.
8 JlaGopaTopnas padora «O6HapyxeHue OEIKOB 1 0.5
C MIOMOUIbIO KAUYECTBEHHBIX PEaKIHiD»
9 CoiicTBa, K1accupuKaiys u GyHKIUU 1
0eNKoB
10 Opranuyeckue BelecTBa KIETKU — |
YTJIEBOIbI




11

OpraHqucm/Ie BCIICCTBA KIICTKU — JIMIIUbI

Hyxneunossie kucnotsl. JIHK u PHK.
Jlaboparopnast padota «VccnemoBanue

12 HYKJICMHOBBIX KUCIIOT, BBIJICIICHHBIX U3 05
KJIETOK PA3JINYHBIX OPraHU3MOB)

13 Crpoenue u ¢pynkuu ATO. [pyrue
Hykneosuarpudocdarsr (HTD)

14 CexBenupoBanue [JHK. Metoasl reHOMUKH,
TPAHCKPUIITOMHKH, TPOTECOMHUKHI

15 Metoabl CTPYKTYpHON OHOJIOTHH

16 Tunel knerok. [IpokapuoTnyeckas KieTka
CtpoeHne dyKapuOTHYECKON KIIETKH.

17 [TpakTtuyeckas pabdora «3ydueHue cBONHCTB 0.5
KJICTOYHOM MEeMOpaHbI»

18 IToBepXHOCTHBIH annapar KJIETKH
OnnomeMOpaHHBIE OPTaHOUIBI KIETKH.

19 [Ipaktuyeckas padora «M3yueHue IBUKEHUS 0.5
IUTOIUIa3MbI B PACTUTEIIBHBIX KIIETKAX)»
[TosryaBTOHOMHBIE OPTraHOUABI KJIETKU:

20 MUTOXOHAPHUH, TuTacTUAbL. JlabopaTtopHas
pabota «/ccnenoBanue mia3Moan3a u 05
JETIa3MOJIN3a B PACTUTEIIBHBIX KIIETKaX»

21 HememOpaHHbIe OpraHOUIbI KIETKH

22 Crpoenue u GyHKIUH s1Ipa
CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK

23 sykapuoT. JlabopatopHas padora «/3yueHue 0.5

CTPOCHHA KJICTOK Pa3JIMYHBIX OPTraHU3MOB»




ACCUMUIISITIIS ¥ TUCCUMUIISIIIHASI — J[BE
CTOpOoHBI MeTabosm3ma. Tumnsl oOMeHa

24 BeniecTB. JlaboparopHas padota «M3yueHue
KaTaJIMTUYECKOI aKTUBHOCTU (PEpMEHTOB (Ha
pUMEepe aMUIIa3bl UM KaTanasbl)»
@epMEeHTAaTUBHBIN XapaKTep peakLun
KJIETOYHOTO MeTabosm3ma. JlabopaTopHas

25 pabota «M3ydyenue GpepMeHTaTUBHOTO 0.5
paciienyieHus epoKcuaa BOI0poia B
PaACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

26 benku-akTuBaTOpHl U OEIKU-UHTUOUTOPBI

27 ABTOTpPO(]HBIN TUII 0OMEHA BEIIECTB

28 doTocuHTE3
Xemocuntes. JlabopatopHas pabora

29 «CpaBHeHHE MTpoIeccoB POTOCUHTE3A U 0.5
XEMOCHHTE32»

AmnaspoOHbIe OpraHu3Msbl. Buabl OposxeHusl.

30 JlaGopaTopnas pabora «CpaBHeHUE
MIPOLIECCOB OPOIKEHUS U IBIXaHUSD)

31 AdpoOHbIE OpraHU3Mbl. DTaIbl
SHEPreTHYECKOro 0OMeHa
DHeprusi MEMOPAHHOTO TPaIUEHTa IIPOTOHOB.

32 Cunte3 AT®: pabota nmpotonHOU ATO-
CHHTa3bl

33 Peaknuu MaTpuyHOro CUHTE3a

34 Tpanckpunuus — matpuusslii cuaTe3 PHK

35 Tpancnsius u e€ 3ranbl




KomupoBanue amuHokucnot. Poss pubocom B

36
O6uocuHTe3e Oenka

37 Opranuzanus reHoMa y IpOKapHoT U
3YKapHOT

18 MonekymsipHble MEXaHU3MBbI SKCIIPECCHH
I€HOB Y 3YKapHoT
Bupycsl — BHeKieTouHbIE ()OPMBI )KU3HU U

39 oOnuratHele napa3utel. [IpakTuueckas padora 0.5
«Co31aHue MOJIeN BUPYyCay

40 Bupycuble 3a0051€BaHus YeloOBeEKa,
KUBOTHBIX, PACTCHUHI

41 HanortexHosioruu B GMOJIOTMH U MEJUIIMHE

42 JKu3HEeHHBIA UK KIETKU

43 Martpuunsiii cunte3 JJHK
Xpomocomsl. JIabopaTopHas padota

44 «M3ydyeHre XpoOMOCOM Ha FOTOBBIX 0.5
MUKpOIIpernapaTax»

45 JleneHue KIeTKu — MHUTO3
Tumne! ketok. KaproknuHes 1 IUTOKUHES.

46 JlaGopatopnas pabdora «Habnronenue murosa 0.5
B KJIETKaX KOHYMKa KOpeIKa Jiyka (Ha '
TOTOBBIX MHKPOIpEnapaTax)»

47 Perynsauus ;KM3HEHHOTO LIUKJIA KIETOK

48 OpranusMm Kak euHOE 11eJI0e

49 Txanu pacrenuii. Jlaboparopnas pabota 0.5

«M3ydeHne TkaHeH paCTCHUN»




Txanu *KUBOTHBIX U YeToBeka. JlaboparopHas

50 . 1 0.5
pabota «M3ydyeHue TKaHel )KMBOTHBIX»
Opransl. Cucremsl opranos. JlaboparopHas

51 pabota «3y4ueHue opraHoB BETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3mMoB 1

53 JIBUKEHME OpraHU3MOB 1

54 IInuranue opranu3MoB 1

55 [TuTanue NO3BOHOYHBIX KHUBOTHBIX. 1
[TumeBapuTenbHas cUCTEMA YelIoBeKa

56 JlpIxaHWE OpraHu3MOB 1

57 JlpIxaHue M03BOHOYHBIX )KUBOTHBIX U 1
YeJoBeKa

58 TpaHcnopT BelecTB y OpraHu3MoB 1

59 KpoBeHocHas crctema mo3BOHOYHBIX |
KUBOTHBIX U YEJIOBEKA

60 Brigenenue y opraHusmMoB 1

61 3amura y opraHu3MoB 1

62 NMMyHHas cucreMa 4eaoBeKa 1

63 Pa3gpakuMocCTh U peryisnus y OpraHu3MoB 1

64 ['ymopanbpHas peryasius 1 SHIOKpUHHAs 1
crcTeMa JKUBOTHBIX U YellOBeKa

65 @opMBI pa3MHOXKEHUS OPraHU3MOB 1

66 [TonoBoe pa3MHOKEHUE 1

67 Meiios 1




68

I'ameTorenes. OO6pa3zoBaHue U pa3BUTHE
MOJIOBBIX KJIeTok. JlaboparopHas paboTa
«V3ydenue cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MHKpOIIpErapaTax»

0.5

69

NHpuBuayanbHOE pa3BUTUE OPraHU3MOB —
OHTOI'€HE3

70

3aksaika OpraHoB ¥ TKaHe! U3 3apO/IbIIIEBBIX
JIUCTKOB

71

Poct u pazButue xxuBoTHBIX. JIabopaTopHas
paboTa «BpIsiBJIeHHE TPU3HAKOB CXOJICTBA
3apOJbIIIEH TO3BOHOYHBIX )KUBOTHBIX»

0.5

72

Pa3sMHOkeHUE U pa3BUTHE PACTCHUM.
JlaGopaTopnas padora «CTpoeHHe OpraHoB
Pa3MHOXEHHSI BBICIITUX PACTCHUI

0.5

73

VcTopust CTaHOBJICHUS M Pa3BUTHSI T€HETUKU
KaK HayKd

74

OCHOBHBIE TIOHSTUS U CUMBOJIBI T€HETHKH.
JlaGopatopnas pabdora «Zlpo3oduna kak
00BEKT reHEeTUYECKUX UCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJICAOBAHUS TPH3HAKOB.
MoHOorubpHuIHOE CKpEIUBaHHE.
[Ipaktuyeckas padora "3yueHue
Pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIUBAHUS
y Apo30¢uis"

0.5

76

[{uToorMYECKHE OCHOBBI MOHOTHOPUIHOTO
CKpEILLIMBaHUS

77

Ananusupyrouiee ckpemuBanue. Henonnoe
JOMHHHUPOBaHHE




JurubpunHoe ckpeuuBanue. [lpakrnueckas

78 pabota «M3ydeHue pe3yabTaToB 1 0.5
JIUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBDY
79 [{uTonoruyeckrue OCHOBBI JUTHOPUIHOTO |
CKpPELIMBaHUS
80 CueruieHHOE HaclleZJOBaHUE ITPU3HAKOB 1
81 XpoMOCOMHas TEOPHsI HACIEICTBEHHOCTH 1
82 I'eneruka momna 1
83 I'eHOTHI KaK LIE€JIOCTHAs CUCTEMA 1
24 I'eHeTMYECKUI KOHTPOJIb Pa3BUTHUS PACTCHUM, 1
KUBOTHBIX U YEJIOBEKA
25 N3MeHunBOCTD NMpU3HAKOB. Brbl 1
M3MEHYMBOCTH
86 MoudukanoHHas H3MEHYUBOCTb 1
BapranvoHHbIN psia ¥ BapUALIMOHHAS KPUBAs.
Jlaboparopnast pabota «VccnenmoBanue
87 3aKOHOMEPHOCTEH MOIU(PUKAIMOHHON 1 0.5
n3MeHYnBOCTH. IlocTpoeHne BapuaimoHHOTO
psilia ¥ BapuallMOHHOW KpUBOW»
28 I'enoTHUNIMYECKass N3MEHYUBOCTb. 1
KomOuHaTHBHAs N3MEHYHUBOCTD
MyrauronHas U3MEHYUBOCTb. [IpakTueckas
89 pabota «MyTauu y 1po30¢uibl (Ha TOTOBBIX 1 0.5
MUKpOIpenaparax)»
90 3aKOHOMEPHOCTH MYTAI[MOHHOTO IpoIiecca. 1

OIHUIeHETHKA U SITMTEeHOMHKA




I'enetnka yenoseka. [IpakTuueckas padora

91 . 1 0.5
«CocTaBneHue U aHaJTU3 POIOCIOBHOI»

92 Meroasl MEIULIIMHCKOM T'€HETUKU 1
3HayeHrne MEIUIIMTHCKON TeHETUKH B

93 MPEAOTBPAILLECHUN U JICYCHUH T'€HETUYECKUX 1
3a00JIeBaHMI YeJI0BEKa
OcHoBHBIE TIOHATHUS cenekuuu. JlabopatopHas

94 pabota «3ydeHue copToB KyIbTYPHBIX 1 0.5
pacTeHuil ¥ OPOJ] TOMAITHUX KUBOTHBIX)
MeToabl CENeKIIMOHHON PabOTHI.

95 JlaGopaTopnas pabota «/3yueHre MeTo10B 1 0.5
CEJICKLIUU PACTCHUIN»
JIOCTIDKEHUSI CEeNEeKIIMU PACTCHUN 1

96 KUBOTHBIX. [IpakTyeckas padora «I[IpuBuBKa 1
pacTeHun»

97 CoxpaneHue, U3y4eHHE U HCII0JIb30BaHHUE 1
TeHETHYECKUX PECYpPCOB
bruoTexHoN0THA KaKk HayKa U OTpacib

98 npousBojacTBa. [IpakTuueckas padora 1 0.5
«U3yueHne 00bEKTOB OMOTEXHOJIOTHI

99 OCHOBHBIE HaNpaBJIEHUS! CHHTETHYECKON |
ouosorun

100 XpoMOcOMHasl U T€HHAsI HHKEHEPHUS 1

101 MenunuHckre OMOTEXHOIOTHH 1

102 PesepBHriit ypok. [ToBTOpenue, 06001meHue, 1
cucTeMaTH3alus 3HaHUH

OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
Jlj;-n Tema Ypoka Beero KOHTpO.JIbeIe l'[paRanecmle il:;:eﬂnﬂ :)Igl()l;l;((:f;:feﬂb
padoThI padoThI HbIE Pecypehl
1 OpomonmonHas Teopus Y. Jlapsuna 1
) JIBHKyILME CHUIIBI BOJIFOLUYU BUIOB 110 Y. 1
JapBuny
3 Bops0a 3a cymiectBoBaHuE, €CTECTBEHHBIN U |
MCKYCCTBEHHBIN 0TOOD
4 DOopMUPOBAHUE CUHTETUUECKON TEOPUU 1
IBOJIFOLIUH
5 DTanbl 3BOIOIMOHHOTO IIpoLiecca: 1
MHUKPO?3BOJIIOLUS ¥ MAaKPOIBOJIIOLIHS
6 [Tonmynsiuust — 3neMeHTapHas €AUMHULIA |
IBOJIIOLIUH
3aKOH reHeTHYeCKOoro paBHoBecus JIx.
7 Xapau, B. Baiin6epra. JlJaboparopnas padota | 0.5
«BbIsIBIIEHNE U3MEHUMBOCTH Y 0co0€il 0HOTO '
BUJIA»
8 OneMeHTapHbIe (PAaKTOPHI IBOTIOIUN 1
9 D¢ ekt ocnoBarens. DPpdext OyTbUIOUHOTO 1
TOpJIBIIIKA
10 Murpauyu. V3000 nomyssumii: 1
reorpaduueckas, OMogoruuecKas
1 EctecTBeHHBII 0TOOp — HaNpaBISIOMNN 1
(baxTop 3BONIOLUN




12

[TooBoit 0TOOP

13

[TpurcrmocobIeHHOCTh OPTaHU3MOB KaK
pe3ynbTaT MUKpOo3BOIIOIUH. JlaboparopHas
pabota «M3yduenue apoMopdo30B u
WJIM0AJANTAMI Y PACTEHUHN U JKUBOTHBIX»

0.5

14

[Tpumeps! NpUCTIOCOOICHHH Y OPraHU3MOB:
Mopdororudeckue, GU3N0IOrHIeCKHe,
OMOXMMUYECKHUE, TIOBEICHUYECKHUE.
JlaGopaTopnas padora «IIpucnocobnenus
OpPraHu3MOB U UX OTHOCHUTEJIbHAS
11e1eco00pa3HOCTh)

0.5

15

Bun, ero xpurepun U CTpyKTypa.
JlaGopaTopnas padora «CpaBHEHHE BUJIOB T10
MOP(}OJIOTHIECKOMY KPUTEPUIO»

0.5

16

Crpykrypa Buaa

17

Bunoo6pa3oBanue kKak pe3yabTar
MHUKPO3BOJIIOLIUN

18

CBs3b MUKPO3BOJJIIOIHUU U SITUACMHUOJIOTUN

19

Makponssomtonus. [Taneonronornueckue
METO/Ibl U3yYEHUS IBOJIIOLINU

20

buoreorpaduueckue MeTOIbI U3yUCHUS
3BOJIIOLUHA

21

OMOPHOIOTMUECKUE U CPABHUTEILHO-
MOP(}OJIOTHIECKUE METO bl U3YUCHHS
9BOJIIOLUH

22

MonexkynsspHO-T€HETUUECKHUE,
OMOXMMHUYECKUE U MATEMATUYECKUE METOIbI
U3Y4YEHUS SBOJIIOLUU




23 OOm1re 3aKOHOMEPHOCTH HBOJIIOIHH
24 AnantuBHas paguanus. HepaBHOMEpHOCT
TEMIIOB JBOJIIOLHH
)5 HayuHble runoTe3bl MpOUCXOKACHUS KU3HH
Ha 3emie
%6 JloHay4HbIe MTPEJCTABICHHS O 3aPOKICHUN
KU3ZHU
7 OCHOBHBIE ATaITbl HEOPTAaHHUYECKOM
SBOJIIOLIUHT
28 I'unoressl 3apoKACHUS KUZHU
HcTopus 3emMiu 1 METOBI €€ U3YUEHHUS.
29 JlaGopaTopnas padora «M3yueHue u
OTHMCAaHHUE UCKOTIAEMBIX OCTATKOB JAPEBHUX 05
OpPraHu3MOBY
30 HauanpHble 3Tanel OpraHudeCcKO dBOTIOLUU
31 OBOJIIOLUS DYKapHOT
0 O606menue o Teme «buocgepa —
rio0aabHask IKOCHCTEMA 0-5
3 OCHOBHBIE ATAITBI HBOJIOIUH KHUBOTHOTO
MUpa
OBoumonus )KUBOTHBIX. [IpakTHueckas padoTa
34 «M3yuenune ocoOEHHOCTEH CTPOCHUS 0.5
MO3BOHOYHBIX KUBOTHBIX)
35 PazButue xu3Hu Ha 3eMJie 1Mo 3paM U
nepuoaam
36 MaccoBble BBIMUPAHHUSI — SKOJIOTUYECKHE

KPHU3HCHI IPOLLIIOTO




CoBpeMeHHBIH 3KOJOTUYECKUI KPU3HUC, ET0

37
0COOCHHOCTH
CoBpemeHHasl cucTeMa OpraHuYECKOro

38 npouutoro CoBpeMeHHasl cuctema
OpPraHMYECKOI0 IPOILIOTO

39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHU3MOB

40 AHTpPOIIOJIOTHSI — HayKa O 4EJIOBEKE

41 Pa3BuTune npeacraBieHuii 0 TPOUCXOKICHUU
4esioBeKa
MecTo yenoBeka B CUCTEME OPraHU4ECKOrO

4 mupa. JJaboparopHas pabota «M3yuenue
0COOEHHOCTEH CTPOEHHSI CKEJIeTa YeI0BeKa, 05
CBSI3aHHBIX C IIPSIMOXOXKICHUEM»

43 JIBMKyILME CUIIBI aHTPOIIOTEHE3a

44 CooTHolIeHre OUOJIOTUYECKUX U
COLIMANIBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E

45 OcCHOBHBIE CTaIuN aHTPOIIOI€HE3A

46 [TaneoreneTrka 1 najgeoreHOMMUKa

47 DBOJIIOLHUS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pacel. [Ipakruyeckas padora

48 «M3yueHune 3K0JIOTUYECKUX aganTalui 0.5
YeJI0BEKA»

49 MexucuuInIMHapHble METOIbI
aHTPOIOJIOTUN

50 3apoK/IeHUE U pa3BUTHE FKOJIOTHH




Mertoap! 3kosoruu. JlaboparopHas padora

51 «M3yueHne METOJI0B 3KOJIOTMYECKUX 1 0.5
UCCIIE0BAHUN»

5 3Ha4YeHHE HKOJIOTHUECKUX 3HAHUH JUIs !
YeJoBeKa

53 Okonorndyeckue pakTopsl 1
Abunortuueckue paxTopsl. CBET Kak

54 sKoJiornueckuit axtop. JlaboparopHas 1 0.5
paboTa «BrlIsiBIeHHE IpUCTIOCOOICHUI '
OpPraHu3MOB K BIIUSTHHIO CBETa»
AbuoTtuueckue gaxktopsl. Temmneparypa Kak

55 sKoJiornueckuit axtop. JlaboparopHas 1 0.5
paboTa «BrlsiBIeHHE IpUCTIOCOOIeHUI '
OpPraHU3MOB K BIIUSIHUIO TEMIIEPATYPHI»
AbuoTtudeckue GpakTopbl. BiakHOCTh Kak

56 sKoJiornueckuit axtop. JlaboparopHas 1 0.5
paboTa «AHATOMUYECKHE 0COOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHMSD)

57 Cpensl 0OuTaHUS OPraHU3MOB 1

58 buonoruueckue puTMsl 1

59 KuzHenHsle GOpPMBI OPraHM3MOB 1

60 buoTtnueckue pakropsr 1
3HayeHne OMOTHYECKUX B3aUMOIEHCTBUN IS

61 CYILECTBOBAHUS OPraHU3MOB B Cpelie 1
obuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKH MOMYJIALUN 1




OcHoBHBIC TTIOKa3aTEIIN MOIMyJIAI NN

63 YUCJIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U
M0JIOBAs CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH MOIYJISAIUH:

64 POXkKAAEMOCTh, IPUPOCT, TEMII POCTA,
CMEpPTHOCTh, MUTPAIIHH

65 DKoJIoru4ecKasi CTpyKTypa MOMYJISIUI

66 JInHaMuKa NOMYJSIUU U €€ PeryJIsaLus

67 KpuBsie pocTa YMCICHHOCTH MOMYIISALUH.
KpuBble BbIKMBaHUS
Okosornyeckas Hua Buaa. JlaboparopHas

68 pabota «IIpucmocobaeHus: CeMsiH pacTCHHI K 0.5
pacceneHuio»

69 Bua kak cucrema nomynsiuit

70 3aKOHOMEPHOCTH MOBEJICHHSI U MUTpaLlui
KUBOTHBIX

71 Coo0r11ecTBO OpraHnu3MoB — OHOIICHO3

72 DKocucremMa Kak OTKpbITasi CHCTEMa

7 KpyroBopoT BemiecTB U MOTOK SHEPTHHU B
HKOCHUCTEME

74 OcHOBHBIE IIOKA3aTENIN SKOCUCTEMBI

75 DKOJIOTHYECKUE TUPaAMUIbI

76 V3meHeHust cooOIeCTB — CYKIECCUU

77 [TpupoHBIE 3KOCUCTEMBL. DKOCUCTEMBI 03€p
U peK. DKOCHCTEMBI MOPEH U OKEaHOB

78 [TpupogHBIE 3KOCUCTEMBL. DKOCUCTEMBI

TYHAP, JIECOB, CTEIEH, IIyCTBIHb




79

AHTpOHOFCHHBIC OKOCHCTEMBI

VYp6oskocucremsl. [IpakTiueckas pabota

80 «M3ydenue u onucanue ypoo3KOCHCTEMbBD 05

81 3aKOHOMEPHOCTH (POPMUPOBAHHSI OCHOBHBIX
B3aUMOJCICTBUN OPraHU3MOB B DKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsA3HEHUM

%) pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYISIIHOHHOM U
HKOCHCTEMHOM YPOBHSX

23 buocdepa — obmiernanerapHas 0001049Kka
3emn

84 VYuenue B. U. Bepnanackoro o 6uochepe

85 3aKOHOMEPHOCTH CyIIeCTBOBaHUS Onochepbl

26 KpyroBopoTs! BemecTs 1 OMOT€OXMMHYECKHE
IIUKJTBI

%7 3oHanbHOCTh 6uochepsl. OCHOBHBIE OMOMBI
CyLIN

88 YcroitunBocTh 6MoCcheps

89 DKOJIOTUYECKHE KPU3HUCHI U UX IPUUUHBI

90 BosneiictBue uenoBeka Ha 6nochepy

01 AHTpPOTNIOT€HHOE BO3/IEHCTBHUE HA
PaCTUTENbHBIN U )KUBOTHBIN MUD

92 Oxpana npupo/sl

93 OCHOBHBIE IPUHIMITBI YCTOMYUBOTO Pa3BUTHS

YeJI0BEYECTBA U IIPUPOIbI




PaunoHansHOE IpUPOAOIIOIB30BAHUE U

94 COXpaHEeHHEe OMOJIOTUYECKOTO pa3HOOOpa3us 1
3emnn
95 O6o06muienne no Teme «MHUKPOIBOIIONUS U €& |
pe3yJbTaThI»
96 O6o06uieHne o Teme «MaKpolIBOIOIUS U €& 1
pe3yJbTaThI»
97 O6o06menne no Teme «IIpoucxoxaeHue u |
pa3BUTHE )XKU3HU Ha 3eMIIe»
08 O6o06menne no teme «IIpoucxoxaeHue |
YeJI0BEKa — aHTPOIIOTEHE3)
99 O06o006muIeHne o TemMe «DKOJIOTHs — HayKa O |
B3aUMOOTHOIICHUSX OPTraHU3MOB)
100 O6o06menne no Teme «OpraHu3Msel U cpena |
oOuTaHUS»
101 O06006mu1eHne o TemMe «KOJOT U BUJIOB U | 1
TOMYJISLIU I
O606menue no Teme «bruochepa — foAosan
102 1 KOHTPO/IbHanA
rio0anbHast 3KOCUCTEMa»
pabota 1
OBLIEE KOJIMYECTBO YACOB I10 102 5 75

I[TPOTPAMME







YUYEBHO-METOJWYECKOE OBECNEYUEHME OBPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 17151 VAEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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