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oO1mero oopazoBanus Mo npeaMeTy «bruonorus yriryOoJIeHHBI YPOBEHb.
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MOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yueOHOMY mpeamety "buomorusa" (mamee - Owosorus) Ha
YpOBHE cpelnHero oodiero obpazoBaHusi pazpaborana Ha ocHoBe denepambHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaeparumy,
dI'OC COO, Konnenuuu mpenojaBaHus ydeOHOro mpeamera «buosorus» wu
OCHOBHBIX MOJIOKEHHUM (eiepanbHoil paboueil mporpaMMbl BOCTIUTAHMUS.

Yuebnbrii npeamer «buonorusiy yrimyoneéHHoro yposHs u3ydenus (10-11
KJIACCHI) SIBIISIETCSI OAHUM M3 KOMIIOHEHTOB MpeAMETHO o0nactu «EcTecTBeHHO-
HayuHble mpeameTsl». CornacHo mnonoxeHusM OI'OC COO npodunbHbIe
yueOHbIE MpPEeIMEThI, U3ydyaeMble Ha YriayOJCHHOM YPOBHE, SIBJISIIOTCS CIIOCOOOM
mubdepennimaniun  00ydeHUsT HA YPOBHE CpeIHEro oOmero oOpa3oBaHUS W
MpU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIY OCHOBHBIM OOLIMM, CPEAHUM
o01mMM, cpeHUM MPodheCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To e BpeMs
KOKIBIM M3 JTHUX Y4EeOHBIX MPEAMETOB JIODKEH OBbITh OpPHUEHTUPOBAH Ha
IPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIONIUX
3a/1a4, CBS3aHHBIX C MpodopUeHTAIUECH OOyYalomMUXCsl W CTUMYJIHUPOBAHHEM
HMHTEpeca K KOHKPETHOM OO0JacTh HAy4YHOTO 3HAHWsI, CBSI3aHHOTO C OHUOJIOTHUEH,
MEJULIUHOM, SKOJIOTUEN, TICUXOJIOTUEN, CIOPTOM WUIIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mpeameTy "buosorus" maet mpeactaBieHUE O
Henu W 3ajadax M3ydeHus: yuyeOHoro mnpeamera «buonorusy» Ha yriayOiaeHHOM
YPOBHE, ONpeACIsieT 00s13aTesIbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEpKAHUE, €TO
CTPYKTYPUpOBAaHHME TIO pasfenamM W TeMmaMm, pachpeleleHue Mo Kiaccam,
PEKOMEHyeT TMOCIEA0BAaTEIbHOCTh HM3YyUYEHHs] Yy4eOHOro Marepuana C y4eToM
MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKKM Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTeW oOyuaromuxcsi. B mporpamme mo Ouosioruu
peanu30BaH NPUHIUII MPEEMCTBEHHOCTH C HU3y4YeHHEM OWOJOTHMM Ha YPOBHE
OCHOBHOro  oOmero oOpa3oBaHus, Onarojgapss 4eMmMy IPOCMATPUBAETCA
HAMPaBJICHHOCTh HA  TIOCIEAYIOIIEe  pa3BUTHE OHOJIOTHUECKUX  3HAHUM,
OPUEHTHUPOBAHHBIX HAa (POPMUPOBAHUE ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHHS,
HKOJIOTUYECKOTO MBIIIUICHHSI, TPEJICTABIEHUH O 3J0pOBOM oOO0pa3e >KW3HH, Ha
BOCIIUTaHUE OEpPEKHOI0 OTHOIIEHUS K OKpYyXarwlled npupoaHoit cpene. B
mporpaMme o OMOJIOTMHU TaKkKe MOKa3aHbl BO3MOKHOCTH y4eOHOTr0 TIpeameTa
«buonorusi»y B peanmmzanuu  TpeboBannit GI'OC COO K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYeHHs U B
GbopMHpPOBAaHWK OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIHHOW  JCATEIHHOCTH
00yJaromuxcsi MO0 OCBOCHHUIO COJECpPXKAHUS OMOJIOTMYECKOro OoOpa3oBaHUs Ha
YPOBHE CpEeIHEro 00111ero 00pa3oBaHus.

VYyuebnsiii npeaMer «buonorus» Ha ypoBHE cpenHero oOiero oopazoBaHus
3aBepiaeT OuoJoruueckoe oOpa3oBaHHME B IIKOJE U OPUEHTUPOBAH Ha



paciidpeHre u yriayOJeHue 3HaHHM O0y4arouiuxcs O >KUBOM HPUPOJIE, OCHOBAX
MOJIEKYJISIPHOM M KJIE€TOYHOW OWOJIOTMH, SMOPHUONOTMM M OHOJOTMM DPAa3BUTHS,
TEHETUKH, CEEKIINH, OMOTEXHOIOT U, IBOJIIOLIMOHHOTO YUE€HHUS U KOJIOTUH.

N3yuenne yuebHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJATOTOBKY OOYYarOIIMXCS K IMOCIEAYIOIEMY MOJyYEHUIO
Ouonormueckoro  oOpa3oBaHHMsi B  By3ax M OpraHM3alusAX  CPEAHETrO
npodeccuonanbHOro 06pazoBanusi. OCHOBY €ro COJep>KaHUsI COCTaBISIET CUCTEMa
OMOJIOrMYECKUX  3HAHWM, TMOJIYYEHHBIX HpPU HM3YYEHUU  OOyYarolUMHCA
COOTBETCTBYIOILIUX CUCTEMATHUUECKUX pa3/esioB OMOJIOTMH Ha YPOBHE OCHOBHOI'O
oOmero obpazoBanus, B 10—11 kmaccax 3TH 3HaHMUS MONYyYarOT pa3BuTHE. Tak,
paciidpeHsl U YIrIIyOJieHbl OMOJOTHMYECKHe 3HAHUS O PACTEHUAX, JKHUBOTHBIX,
rpubax, OakTepHsX, OpraHU3ME YEJOBEKa, OOIIMX 3aKOHOMEPHOCTSIX JKHU3HH,
JOTIOJIHUTENBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXKHO HCIIOIb30BaTh KaK OPUEHTUPHI IS ITOCIEIYIOLIErO
BbIOOpa mpodeccun. Bo3MoxkHa Takke WHTErpauus OMOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, MOJIYYEHHBIMH OOYYAIOIIMMUCS IMPU H3YyYEHUU
($u3MKH, XUMUHU, Teorpaduu 1 MATEMaTUKH.

CrpykTypa mporpamMmbl 1o ydeOHoMmy mpeamery "buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBI W HBOJIIOLUMOHHBIA MOJIXOJbl K H3YYCHUIO OHMOJIOTHH.
CornacHo UM, U3y4aroTCs CBOWCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIE JIJIs1 JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3aliu, YBOJIIOIIMN OPTaHUYECKOTO MHpa Ha 3eMIle,
COXpaHEHHUsT OHMOJOTHYECKOro pa3zHooOpasus mmaHeTsl. Tak, B 10 xkmacce
U3y4aloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWMOJOTMM, SMOPUOJIIOTMU U
OMOJIOTMM Pa3BUTHS, TEHETUKU U CEJEKLUHH, OMOTEXHOJIOTMM U CHUHTETUYECKOU
OMOJIOTUH, AKTYaJU3UPYIOTCA 3HAHUS OOydarommxcst Mo OOTaHWKE, 300JI0THH,
aHaToMuu, Qusnonoruu uenoBeka. B 11 knacce M3ydaroTCs HBOJIOLIUMOHHOE
y4eHHUe, OCHOBBI KOJIOTUHU U y4eHue o duocdepe.

VYueOnslii  npeamer  «buonorus»  mpus3BaH  00ECHEUYUTh  OCBOECHHE
oOy4aronMMucss OMOJOTHYECKUX TEOPUN U 3aKOHOB, UEH, MPUHIUIIOB U MPABUIL,
JIS)KAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOpa3suuM M OCOOEHHOCTSX KIETKH, OpraHu3Ma, MOMyJISIuH,
OMOILIEH03a, YKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTUXKEHHUAX, COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTUH, MPUKIIAIHBIX ACTIEKTaX OMOJIOTMYECKUX 3HaHu. J{is
pa3BUTUS M TMOAJEpKaHUS HHTEepeca OOydalolUMXCsi K OHOJOTHMU Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COACPXKaHUHU MPOTpaMMbI
1o OMOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIEHUS W Pa3BUTHUS
TOM WM MHOW o0nacTh OWUOJOTUH, BKIIAIOM OTEUYECTBEHHBIX U 3apyOeKHBIX
YUCHBIX B pELIEHUE BAXKHEHIINX OMOJIOTUYECKUX U HKOJOTHYECKUX MPOOIIEM.



Lenb n3ydenus yueOHoro npeamera «buonorus» Ha yriy0JeHHOM ypOBHE —
OBJIaJicHHEe  OOYyYaONIMMUCS  3HAHUAMH O  CTPYKTYpHO-(GYHKUIHMOHATHHOU
OpraHu3allMi >KUBBIX CHCTEM pa3HOrO0 paHra U MNPUOOpETeHHE YMEHHU
UCIIOJIb30BaTh 3TU 3HaHUS B (DOPMUPOBAHUM MHTEpeca K ONPEACTICHHON 00acTu
npo(ecCHOHANBHON JEATENIbHOCTH, CBS3aHHON ¢ OWOJNOTHel, WIh K BBIOOpY
y4eOHOr0 3aBeACHUS I MTPOJOIKEHUSI OMOIOTUYECKOTO 00pa30BaHusl.

JlocTikeHne 1enu Uu3ydeHus ydeOHoro mnpenMera «buonorus» Ha
yIIIyOJICHHOM ypOBHE 00€CTIEUNBAETCS PEIICHUEM CIICIYIONINUX 3a/1a4:

OCBOCHHME O0YYaIOUIUMUCS CUCTEMBbI OMOJIOTMYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICHIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U
MpaBujIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOCHUHU, MHOTroO0pa3M M OCOOCHHOCTSIX OMOJIOTMUECKUX CHUCTEM (KJIETKa,
OpraHu3M, MMOMYJIALMS, BUJ, OUOTeOLEeH03, Onocdepa); O BHIIAIOIIUXCS OTKPBITHAX
Y COBPEMEHHBIX MCCIIEI0BAHUAX B OUOJIOTUH;

O3HAaKOMJIEHUE OO0Yy4aroUuMxcs € METOAaMH TII03HaHUS >KMBOW MPHUPOJIBIL:
UCCJIEI0BATEIbCKUMU  METOJIaMH  OMOJIOTMYECKUMX HayK (MOJIGKYJSApHON H
KJIETOYHOM OWOJIOTMH, 3MOpPHUOJOTMM W OWOJIOTMM DPAa3BUTHUS, TE€HETUKH H
CEJIEKIIMM, OWOTEXHOJIOTUM M CHUHTETUYECKOM OHOJOTMHM, NaJeOHTOJIOTHUH,
HKOJIOTMH);  METOJaMU  CaMOCTOATEIBHOIO  IMPOBEACHUA  OHMOJIOTMYECKUX
UCCIIEIOBaHUM B J1abopaTopud U B THpupoje (HaOioIeHue, H3MEpPEHue,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHUE OOYyYalOUIUMHUCA YMEHHUSMU: CAMOCTOSITEIBHO  HAaXOJHUTh,
aHAJIM3UPOBATh U MCHOJIb30BaTh OMOJIOTUYECKYIO HH(OpPMAIMIO; IMOIb30BATHCS
OMOJIOTUYECKONW TEPMHUHOJIOTHEH M CHMBOJUKOW; YCTaHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM W COLUMAJIbHO-3KOHOMUYECKHMMH U  3KOJOTMYECKUMU
npoOjeMaMu 4YeJIOBEYECTBA; OIEHMBATH IMOCJEJICTBUS CBOEH IEATEIBHOCTH IO
OTHOIIICHUIO K OKpY’Karolled NpUPOJHON cpeae, COOCTBEHHOMY 3J0pPOBBIO U
3JI0POBBIO  OKPY)KAIOIIMUX  JIIOJECH; OOOCHOBBIBATH HM  COOJIOJATh  MEphI
npoduiakTUK WHGEKITMOHHBIX 3a00JIeBaHUl, TIpaBUiIa MOBEJACHUS B TIPUPOJAC U
oOecrieueHus 0€30MaCHOCTH COOCTBEHHOM KU3HENESITEIbHOCTH B UpE3BhIYANHBIX
CUTyallMsIX ~MNPUPOJHOTO M  TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBPEMEHHBIEC HAyYHbIE OTKPBITUS B 00J1aCTH OHOJIOTHH;

pa3BuTHE Yy 00y4arOUIUXCsl UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IPOLIECCE 3HAKOMCTBA C BBIIAIOMIMMUCS OTKPBITUAMH M COBPEMEHHBIMU
HCCIICIOBAaHUSIMU B OMOJIOTHH, pEUIaeMbIMU €10 MpoOJeMaMH, METOAOJIOrHei
OHMOJIOTYECKOr0o UCCJIE0BAHMS, IIPOBEACHUS HKCIIEPUMEHTATbHBIX
UCCJIeIOBAHUM, PEIICHHs] OUOJIOTMYECKUX 3a7a4, MOACIMPOBAHUS OMOJIOTHYECKHUX
00BEKTOB U MPOLIECCOB;



BOCIHUTAHUE y 00YYAIOIIUXCS [IEHHOCTHOTO OTHOIICHUS K KUBOM MPHUPOJE B
[IEJIOM U K OTJIEJIbHBIM €€ 00BbeKTaM M SIBIICHUAM; (POPMUPOBAHUE IKOJIOTUYECKOM,
F€HETUYECKOM TIpaMOTHOCTH, OOIEeld KyJIbTyphl TOBEACHHUS B  IPHUPOJC;
MHTErpallii €CTeCTBEHHO-HAYUYHbIX 3HAHUN;

npuoOpeTeHrue  OOYyYarONIMMHUCS  KOMIIETEHTHOCTH B PalMOHAIBHOM
IPUPOAOIIOIH30BaHUU (COONIO/IEHNE TpaBUJ TOBEIECHUS B MPUPOJE, OXPaHbl
BUJIOB, SKOCUCTEM, OMOC(ephl), COXpAaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/I0POBbS
OKpYXaromux Jrofel  (coOmromeHus Mep NPOPUIAKTUKA — 3a00JICBaHUM,
oOecrieueHrne 0E30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLHUSIX
OPUPOAHOTO M TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTHYECKUX 3HAHUUN 1 YMEHHUI B MOBCEAHEBHON KU3HU;

CO3JaHhE€  YCIOBMM Ui  OCO3HAaHHOTO  BbIOOpa  OOy4YarOMIMMUCS
VHJIUBUTYJIbHOMN oOpazoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
MoCNeAyomemMy MTpodecCHOHATPHOMY CaMOOIPENCTICHUIO, B COOTBETCTBHU C
UHIVBUyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO1ee 4nMcao 4yacoB, OTBEACHHBIX HA M3y4Y€HHE OMOJIOTHUHM Ha yIiyOJIeHHOM
YpOBHE cpeaHero o0riero oopa3oBanus, coctarmsieT 204 vaca: B 10 kmacce — 102
yaca (3 yaca B Hezem0), B 11 kinacce — 102 gaca (3 gyaca B HeZEII0).

OT100p OpraHu3zanMoOHHBIX (OPM, METOJIOB U CPEICTB 0Oy4YeHHs OHOJIOTUU
OCYILIECTBIISIETCS. C YYE€TOM CHELU(PHUKU €ro CoAepKaHWs M HalpaBJIECHHOCTU Ha
OPOAODKEHNE OHOJIOTMYECKOTO 00pa3oBaHUsT B OpraHU3alUsAX CPEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTenbHBIM yCIOBUEM NPU 00yYE€HHUU OMOJIOTHH Ha YIriyOJCHHOM ypOBHE
ABJIIETCS IMPOBEJICHUE JIa0OPATOPHBIX M MIpakTHUecKux padoT. Takxke ydactue
0oOy4Jaronuxcsi B BBIMOJHEHUU MPOCKTHBIX M y4eOHO-HCCIIEOBATEIbCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMPENENACTCS y4YUTEIeM Ha OCHOBE  HMEIOIIUXCS
MaTepUaTbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COILEPKAHUE OBYUYEHUASA
10 KJIACC

CopnepkaHue TporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buoJsiorus kak Hayka

CoBpeMeHHass OMOJIOTHST — KOMIUICKCHAs Hayka. KpaTkas ncropusi pa3BUTHS
Owonornu.  buonormdyeckne HayKM W HM3y4aeMble HMMH  TPOOJIEMBI.
OyHAaMEHTaNIbHbIC, TPUKIAIHBIE W TIOMCKOBBIE HAYYHBIE MCCIEAOBAaHUSA B
OMOJIOTHUH.

3HayeHue OMOJIOTHH B (DOPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOMU
kaptuHbl Mupa. IIpodeccuu, cBszanHbie ¢ Ouosiorued. 3HaueHHE OWOJIOTUU B
IIPAKTUYECKOM JEATEIIbHOCTA YEJIOBEKA: MEJUIIMHE, CEeJIbCKOM XO35UCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE MPUPOJIBL.

JleMoHCTpanun

[Toptpets: Apucrorens, Teodpact, K. JIunneit, K. b. Jlamapk, Y. /lapBuH,
V. I'apgeit, I'. Mengens, B. 1. Bepnanckui, U. I1. I1aBnos, . . Meunukos, H.
N. Basunos, H. B. Tumodeen-Pecorckuii, J[xx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsA3b OMOJIOTMM C JIpyrUMU Haykamm», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. )KuBble cuCcTeMbI M UX H3yYeHHE

JKuBble cucTteMbl Kak mOpeaMerT u3zydeHust Ouonoruu. CBOWCTBA MKUBBIX
CHCTEM: €IUHCTBO XMMHYECKOIO COCTaBa, AUCKPETHOCTb M UEIOCTHOCT,
CJIO0HOCTb M YIIOPSAJAOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpraHW3aLHs,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alMu >KUBBIX CHCTEM: MOJIEKYJSAPHBIM, KIETOYHBIMH,
TKaHEBBIH, OpraHU3MEHHBIN, MOIYJISALIMOHHO-BUJIOBOM, DKOCUCTEMHBIN
(buoreoneHoTnueckuit), OmocdepHbiii. IIporecchl, MNPOUCXOA[IIHE B KUBBIX
cucremax. OCHOBHBbIE TpPHU3HAKK >KUBOro. JKu3Hb Kak (opma CyliecTBOBaHUSA
Marepun. Hayku, n3ydaromiye >kMBble CUCTEMbBI HA PA3HBIX YPOBHSAX OpraHU3alNAM.

N3yuenne kuBBIX cucteM. MeToasl Ouosiornueckoil Hayku. HaOmroneHwue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanu3. [loHaTue o 3aBUCUMON U
HE3aBUCHUMOM TmepemMeHHou. I[lmanupoBanue »skcnepumeHTta. llocraHoBka wu
nmpoBepka runote3. HyneBas rumore3a. [lonsiTue BHIOOPKHM U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormdyeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH TMOJYyYEHHBIX
pe3yinbTaToB. [IpuumHBI HCKaXKEHUA pe3ysabTaToB JKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKK >KU3HH», «buomormueckue
cuctembl», «CBOMCTBAa JKMBOW MaTepum», «YPOBHU OpraHU3AlUUA KUBOU
npuponb», «CTpoeHHE KUBOTHOW KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI
OpraHoB 4YejoBedeckoro opranusmay, «buoreonenos», «buocdepay, «Metoabl
W3Y4YEHUS KUBOU IPUPOJIBD.

O6opynoBanue:  jJabopatropHoe  O0OpyJdOBaHHME  JUIst MIPOBEJICHUS
HaOII0ACHUI, U3MEPEHUI, SKCIEPUMEHTOB.

IIpakTnueckas padora «lcnosbp30BaHWE PAaA3IMYHBIX METONOB MU
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJiorusi KJeTKn

Knetka — cTpykTypHO-QYHKIIMOHANbHAS e€IuWHULA >kuBoro. Mcropus
OoTKpbITUsA KiIeTku. Pabotel P. ['yka, A. JleBenryka. Kinerounas teopus (T. I1IBanH,
M. HlIneiinen, P. BupxoB). OCHOBHBIE MOJIOXKEHUS COBPEMEHHOM KIIETOUHOM
TEOPUHU.

MeToapl  MOJIEKYJISIpHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, MeToJ MEUYEHbIX aTOMOB, Iu(depeHInanTbHoe
LHEHTpU(PYTUPOBAHUE, KYJIbTUBHUPOBAHUE KIETOK. M3yueHue QuKkcuposanHuvix
K1emok. DIEeKTpoHHass MUKpockomnus. Kougokanvnas mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuibl u cxembl: «CBETOBOM MUKPOCKOI, «DIEKTPOHHBIH MHUKPOCKOID,
«Mctopust pa3BUTHS METOA0B MUKPOCKOIIAM.

ObopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIpENnapaThl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATIbHBIX KJIETOK.

IIpakTnueckass padora «l3yuyeHue METONOB KJIETOYHOW OHOIOTUHU
(xpomarorpadus, anekrpodopes, auddepeHnranbHOe UEHTPpUPYrupoBaHUe,
[TLP)».

Tema 4. XumMuueckasi OpraHu3amnus KJIeTKu

XUMHUYECKHM COCTaB KIETKH. Makpo-, MUKpPO- U YJBTPAMHUKPOIJIEMEHTHI.
Boma n e€ posib Kak pacTBOPUTENS, PEareHTa, y4yacTUE B CTPYKTYPUPOBAHHUU
KJIETKH, TEIUIOperyysiquu. MuHepanabHble BEUIECTBA KJIETKU, MX OHOIOrmyeckas
poJib. Posib KATHOHOB ¥ @aHWOHOB B KJIETKE.

Oprannuyeckne BeUIECTBA KIETKU. buosiormdyeckue mnoauMepsl. bemku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypbl GenkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, NHenTuAHas CBs3b. BTOpuYHas, TpeTUYHAsl, YETBEPTHUUHAS
cTtpykrypsl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukanuus  Oenkos.
buonornueckue Qpynkiuu 6enkoB. Ilpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapyibl, OJIUTOCAXAPUIbI U MTOTUCAXAPUIBI.
O6mmit 1aH cTpoeHHss U (UBMKO-XUMHYECKHE CBOWCTBA  YIJIEBOOB.
buonornyeckue QpyHKIIMU YriIeBOI0B.

Jlutunpl. l'uapodunsHO-TUApOdOOHBIE cBOicTBA. Kimaccudukanus Tunuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, CTepouabl. buonormdeckue (yHKIMH
munuaoB. OOuMe CBOMCTBAa OMOJIOrMYECKUX MEMOpPaH — TEKY4€ECTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJIYIIPOHULIAEMOCTb.

Hyxnennossie kucnorsl. JJHK u PHK. CTtpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxneorunsl. [punmun xommiementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MectoHaxoxaenue u oumomornueckue ¢pyakumn JTHK.
Buner PHK. ®yuxunu PHK B kitetke.

Crpoenne monekynsl AT®. Makpospruueckue cBa3u B MoJiekyie ATO.
buonornuyeckue pynkuun AT®. BoccraHoBIEHHBIE TEPEHOCUMKH, UX (QYHKUINU B
Kietke. [lpyeue muykneozuompughocghamer (HT®D). CexenupoBanue JHK.
Memoowl eenomuru, MpanCcKpUnMoMuKU, NPomeoMuKHu.

CtpykTypHas OuoOJIOTHS: OMOXUMUYECKHE U OMOPU3NYECKUE HCCIEAOBAHUS
cocTaBa U THPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyin. Modenuposanue
CmMpYKmypsl U OYHKYUti OUOMONEKY U ux Komniekcos. KomnviomepHuiti ousaun u
Op2anHuyecKull CuHme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. ITonunr, x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankiuH,
@. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupojie», «PacrpeaeneHue XuMUYECKUX 3JIEMEHTOB B KUBOW MTPUPOJIEY.

Tabmuubl u cxemsl: «llepuoanueckass TabiuIla XUMUYECKUX DJIEMEHTOBY,
«CtpoeHue MoOJIEKyJibl BOJbI», «BelllecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYyJIbl Oenka», «CTpyKTypbl O€NKOBOM MOJEKYNb», «CTpOEHHE MOJEKY
yriieBooBy», «CTpoeHHe MOJIEKY)l JUNHuaoB», «HyKIenHOBBIE KUCIOTHDY,
«Crpoenue monexynsl ATD».

OOopynoBaHue: XUMUYECKas IOCYy1a U 000pYA0BaHHUE.

JlabopaTtopnasi pabora «OOHapyXeHHE OCIKOB C MOMOIIBIO KAYeCTBEHHBIX
peaKum».

JlaGoparopuass  padora  «lccrmenoBaHue — HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHBIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKUIMHU KICTKH

Tumnel KIETOK: DJyKapUOTHYECKass M Mpokapuotuueckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00pa30BAHMS KIIETKU.



CtpoeHne mpoKapruoTHIECKOM KIeTKU. KieTouHast cTeHKa OakTepuil 1 apxei.
Oco0EeHHOCTH CTPOCHUSI TeTepOTPOPHOW U aBTOTPO(HON MPOKAPUOTHYECKHUX
KJIETOK. MecTo U pojib IPOKapruoT B OMOLIEHO3aX.

Crpoenue U (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKHU.
[Ina3zmatuueckass wMeMOpana (masmaiiemma). CTpyKTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BELIECTB Yepe3 IMIa3MaTUYECKYI0 MEMOpaHy: MacCHUBHBIM
(muddy3us, obnerucHHass nupdy3us), akTUBHBIA (TMEPBUYHBIA W BTOPHYHBIHI
akTUBHBIA TpaHcropT). Ilodynponuiiaemocts MemOpaHbl. PabGorta HaTpuii-
KaJIMEeBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronuro3. Dk301muTo3. Kinetounas
cteHka. CTpykTypa u (QyHKIHMH KIETOYHOW CTEHKH pacTeHUM, TpuOOB.

Huromnasma. [{urozoins. [lutockener. [Bmxenue nutomiazMel. OpraHouabl
KJIeTKu. OaHOMEMOpaHHbIE OPraHOWIbl KIETKH: SHIOIUIa3MaTHYECKas CeTb
(BIIC), anmapar ['onabmxu, JTU30COMBI, UX CTPOCHHE WM (PYyHKUUHU. B3anmocBs3b
OJTHOMEMOpaHHBIX OpPraHOMAOB KJIETKH. CTpOEHHE TpaHyISIPHOTO PETHKYJIyMma.
Mexanuzm nanpasnenus 6eaxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyJsipHbI)  DHAOIIA3MATHYECKHMA
petukynyM. CekperopHas QpyHkuus anmapata ['onsmxu. Moougurkayusa 6enkos 6
annapame [onvoxcu. Copmuposka 6enxos 6 annapame [onvoocu. Tpancnopt
BELIECTB B KJIeTKe. Bakyonu pacturenbHbIX KineTok. Kiierounsiii cok. Typrop.

[losryaBTOHOMHBIE ~ OpraHOMJBI  KJIETKU:  MUTOXOHJPHUH,  IUIACTUIBL.
IIpoucxoorcoenue mumoxonopuit u niacmuod. Cumouozenes (K.C. Mepeosckosckuii,
JI. Mapeynuc). Ctpoenue u (QyHKIMM MUTOXOHApUM W Ttuiactui. [lepBudnbie,
BTOPUYHBIE W  CJOXHBIE  IUIACTHABI  (POTOCHUHTE3UPYIOIIMX  DYKApPHUOT.
XJIOpOIIACTHI, XPOMOILIACTBI, JIEMKOILIACTHI BBICIIUX PACTEHUMU.

HememOpanubie opranouasl kietku CTpoeHue U QyHKIUH HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. lIpomesrxcymounvle Gunamenmol.
MukpodunamenTsl. Axkmunogvie Mukpoguiamenmyl. MblllIeUHbIE  KJIETKH.
Axmunogvle KOMHOHEHmMbl Hembluleunvlx kiemokx. Muxkporpyoouku. Kierounsrii
neHtp. CrpoeHHe U JBWKEHUE JKTYTHKOB U pecHHYEK. MUKpOTpyOOUKH
uuroruiasmel. LlenTpuons. benku, accoyuupoeanHvle ¢ Muxpoguiamenmamu u
muxpompyodouxamu. Momopusie 6enxu.

SAnpo. OOonouka siApa, XpOMATHH, KapUOILIa3Ma, SAPBIIIKH, UX CTPOECHUE U
byakiuu. SnepHpiii 6enkoBbIA MaTpukc. [IpocTpaHCTBEHHOE pAaCMOJIOKEHUE
XpoMocoM B uHTepha3sHOM sape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /J{uHamuxa s0epHou 000104Kku 6 Mmumo3se. HoepHviil
MPAHCHOPM.

Knerounsle BkitoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTEnbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu



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

Tabmumbr u cxembl: «CTpOeHHE JYKApUOTHYECKON KiIeTkn», «CTpoeHue
KUBOTHOU  KJETKW», «CTpO€HME  pacTUTENbHOM  KIeTKn», «CTpoeHue
MUTOXOHAPUNY, «SA1po», «CTpoeHnEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHuEe: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl 0aKTepUaIbHbIX KIETOK.

JlabopaTtopnass pabora «/3ydyeHue CTPOCHHUSI KJIETOK Pa3IMYHBIX
OpTraHu3MOB).

IIpakTHueckasi padora «/3ydueHue CBOUCTB KJICTOYHOM MEMOPAHBI».

JlabopaTtopnasi padora «lccnenoBaHue IUIa3MONIM3a U JEIJIA3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTnueckass pabdora  «/3ydyeHue  JBWKEHUS  LUTOILUIa3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB U MPeBpallleHHE YHEPTUHU B KJIETKe

AcCUMHIIALINS U AUCCUMIISIIIUS — JBE CTOPOHBI MeTabonn3Ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPO(PHBIA U TeTepoTpOodHBIA. YdacTHEe KHUCIOpOJa B OOMEHHBIX
mpoleccax. OJHepreTudyeckoe obOecrieueHue Kietku: npespamenue AT B
oOMeHHbIX Tporeccax. {depMeHTaTUBHBIA XapakTep peakiuil KIETOYHOIO
MeTabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA M MEXAHU3M JICUCTBHS.
Kodepmentsl. OTinunst pepMEHTOB OT HEOPTraHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPhl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEpPMEHTATHUBHBIX
peakiuii OT pa3IMYHbIX (haKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUX BEHIECTB B KIEeTKe. DOTOCHUHTES.
AHoxcueennvlll U oxcueennvili pomocunmes y oaxkmeputi. Ceemocobupaiowjue
nueMeHmvl U NUSMeHmMbl PeakyuoHHo20 yeumpa. Poilb XJIOpOIIacTOB B MPOIECCE
dotocunTe3a. CBeToBas u TeMHOBas Gazpl. Pomoovixanue, Cz., Cy. u CAM-munsi
gdomocunmesa. IIponyKTUBHOCTb (poTOCHHTE3a. BiusiHue pa3nuyHbIX (DAKTOPOB
Ha CKOpOCTh (hoToCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHHTES. Paznoob6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTpUGULMpYIOIIKE OaKTepuu, >Kelle300aKTepur, CepoOaKTepuu, BOJOPOJHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHble opraHu3Mbl. Buabsl Opokenus. IIpoaykTbl OpoxeHUss U HUX
UCIIOJIb30BaHUE YEJOBEKOM. AHa’poOHbIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOmMmeHa.
[ToaroroBuTenbHBIN 3TaMn. [ THMKOIN3 — OECKUCIOPOIHOE PACIICIIIICHUE TITFOKO3BI.

buonoruueckoe okuciaeHue, UM KJIETOYHOE JbIXxaHue. Pojib MUTOXOHIpHUI B
nporieccax ouosioruueckoro okuciaeHus. [ukmuyeckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Inepeuss membopanHozo epaduenma npomonos. Curnmes



AT®D: paboma npomonunoii ATD-cunmaszwl. [IpeumyiiecTBa a3poOHOTO MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. (D (PEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpertsr: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «POTOCHHTE3Y, «DHEpreTUIecKuii 0oMen», «bruocunaTte3
oenkay, «Ctpoenne pepmMeHTa», «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pYyJIOBaHUE ISl PUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass pabGora «M3ydyeHHEe  KATaIUTUUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMHJIa3bl UIIU KaTanas3bl)y.

JlaGopaTopnasi padora «l3yueHue (epMEHTATUBHOIO PpACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopnass pabGora «CpaBHeHue 1mporeccoB  (poTtocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pabora «CpaBHEHHE MTPOILIECCOB OPOKEHUS U JIBIXAHUSD.

Tema /7. HacsiencrBenHasi uHGOpMalus M peau3anus e¢ B KJIeTKe

Peakuuu mMatpuuHoro cuures3a. [I[puHIUI KOMIIEMEHTAPHOCTH B PEAKIUSAX
MaTpUYHOTO CMHTEe3a. Peanuzanus HacnenctBeHHor uHbopmanmu. ['eHeTndeckuit

KOJ, ero cBorctBa. Tpanckpumnuus — MarpuuHbiii cuHte3 PHK. [IpunHimmne

TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTb, aHTUIMAPATIIIETBHOCTh, ACUMMETPUYHOCTbD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnsauus u e¢ stanbl. Yyactue TpancnopTHeix PHK B 6nocunrese 6enka.
VYcnoBust Ouocunte3a Oenka. KomgupoBanue amMuHOKUCIOT. Ponbs pubocoMm B
OounocuHTe3e OernKa.

Cosepemennvie npeocmasienusi o cmpoenuu 2eHog. OpraHuszaiys TeHoma y
MPOKApUOT U 3YKApUOT. Peryisiius akTUBHOCTHM T€HOB y IpokapuoT. ['mmotesa
onepona (®. XKako0, XK. Mano). MonexynapHvie mexaHuzMbl IKCNPECCUU 2EHO8 Y
aykapuom. Ponb xpomamuna 6 pe2ynsiyuu pabomoel 2enog. Perynsuns oOMEHHBIX
MPOLIECCOB B KieTke. KieTounsiii romeocTas.

Bupycel — HekeTouHbie (hOpPMBI KU3HU U O0NHUratHeie mapasutsl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzneHHvili yuxi
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, obaxmepuopazos.
Obpamnas mpauckpunyus, peeepmasa, uHmezpasa.

Bupycubie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuid. CITN]J], COVID-
19, conmanbHbIC U METUITUHCKHUE TIPOOIJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuux maccueos («bigdatar)
CMpPYKMYpHuIX buonocudeckux oannvix. Hanomexuonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie gpynxyuu d6enxos. Cnocobvi 00cmasku iekapcma.



JleMoHCTpanun

[Toptpetsr: H. K. Konbrios, 1. 1. iBanoBcKuil.

Tabnuiel u cxembl: «buocunrtes O6enka», «I'eHeTHyeckuit koa», «Bupych»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3naHue MOJICTU BUPYCay.

Tema 8. ’Ku3HeHHBIH UK KI€TKH

Knerounbrii 1muki, ero mnepuoiasl W perymsiiua. Watepdaza u  MuTO3.
OcoOenHocTH TpolieccoB, MpoTekaroumx B HHTepdasze. [loAroTroBka KIETKH K
nenenuto.  IlpecunteTwdyeckuii  (MMOCTMUTOTUYECKUN),  CHUHTETUYECKHH |
MOCTCUHTETUUYECKUI (MMPEMUTOTHYECKUI ) TeprUoAbl UHTEP(a3bI.

Martpuunbin cunres JIHK — perumkanwms. IIpunnunsr permmumkanun JHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAILICIBHOCTD.
Mexannsm permmmkanuu JIHK. Xpomocomer. Ctpoenne xpomocom. Termomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KIETKM — KapuoTUIl. JIUMIOugHBIN U
rarjIoNaHBIM  HAO0Opbl XpomMocoMm. ['omomoruunsie XpoMocoMmbl. [lomoBbie
XPOMOCOMBI.

Henenne knetkm — wmuto3. CTaguM MHTO3a M TMPOUCXOJAIINE B HHUX

nponeccbl. Tumnbel Muto3a. KapnokuHe3 m nUTOKMHE3. bruonornyeckoe 3Ha4YeHHE
MUTO3a.

Perynsinusa MUTOTHYECKOrO LHKJIA KIETKU. [Iporpammupyemas KieTo4yHas
rubesp — arnomnTo3.

Knerounoe s1po, XpoMocoMbl, (DYHKIIMOHANIbHAsI TE€HOMUKA. Mexanuzmbl
nponughepayuu, ouppepenyuposxu, cmapenusi u euberu kKiemox. «lL{ugpposas
KliemKka» — ouourn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel u cxeMbl: «KHU3HEHHBIN UK KISTKW», «Muto3y, «CTpoeHue
xpomocomy, «Permmkanusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIipenaparsl: «MUTO3 B KJIeTKax
KOpEUIKa JIYKa».

JlaGopaTtopnass  pabora «3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MHKponpenapaTax.

JlaGopaTopHasi pabora «HabmroneHre MUTO3a B KJIETKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOTpenaparax)y.

Tema 9. Crpoenue u GpyHKUMH OPraHu3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJTbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcCoOEHHOCTH  CTPOGHHMS U KUBHEACATEIbHOCTH OJTHOKJICTOYHBIX
opranu3MoB. baktepuu, apxew, OJHOKJIETOYHBIE TPUOBI, OIJHOKJICTOYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoJIOHHWANbHbIE OPTaHU3MBI.



B3anMocCBs3p 4acTel MHOIOKJIETOYHOrO OpraHu3ma. TKaHHW, OpraHsl U
cucteMbl opranoB. OpranusM Kak eInHoe 1esnoe. ['omeocTas.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeibHas,
MOKPOBHAs, MPOBOJIAIIAS, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpPOECHHS,
(GYHKIMN U pacTooKeHUs TKaHEH B opraHax pacTeHUM.

TkaHu KMBOTHBIX W 4e€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIIHANIbHAS,
COCIMHUTENbHASA, MbIllleyHasi, HepBHass. OCOOEHHOCTH CTpoeHMs, (DYHKIUI U
pPAacmoJIOKEHUSI TKAHEW B OpraHax *KMUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TI'e€HEpaTHBHBIE OpraHbl pacTeHuid. Opranbl H
CHUCTEMBI OPTaHOB JKMBOTHBIX U 4e0oBeKa. DYHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuili. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX JKUBOTHBIX. HapyHblli M BHYTpeHHHH ckeneT. CTpoeHue u
THIBI COEANHEHUST KOCTEH.

JIBmxeHne  opraHum3MoB. JIBH>KEHHE  OJHOKIIETOYHBIX  OpPTraHU3MOB:
aMEOOMIHOE, JKTYTHKOBOE, pEeCHUYHOE. JIBM)KEHWE MHOTOKJIETOYHBIX PACTEHUM:
TPOIIU3MBI M HACTUHU. JIBM)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIleuHas cucteMa. Pedrnekc. CkeneTHbie MBIIIIBI U MX padoTa.

[Iutanne opramu3moB. IlormomieHne BOABI, YIJIEKMCIOrO Ta3a |
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. [luTaHue >kMBOTHBIX. BHyTpumonoctHoe u
BHYTPUKIIETOYHOE TNuIleBapeHue. [IuTaHne MNO3BOHOYHBIX KMUBOTHBIX. OTaEmnbI
NULIEBAPUTEILHOTO TpakTta. [IumeBapurensHble xene3bl. llumieBapurenbHas
CHCTEMA YEIIOBEKA.

Jpixanue opranu3MoB. [[pixanue pactenuid. [[pixanue xuBoTHbIX. Juddy3us
ra3oB 4€pe3 MOBEPXHOCTh KJIETKU. KoxkHoe npixanue. JpIxareibHas MOBEPXHOCTD.
XKabeprHoe u nérounoe apixanue. J[prxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCJIOKHEHUE CTPOEHUS JICTKUX I[MO3BOHOYHBIX YKHUBOTHBIX.
JlpixaTenpHasi cucTemMa 4esoBeKa. MexaHW3M BEHTWISILIMM JIETKUX Yy NTHI U
MJIeKONUTAOMuX. Perynsius apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHncropT BemIeCTB y JKUBOTHBIX. KpOBEHOCHass cuUCTEMa W €€ OpraHbl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX KHUBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIC COCYIbl M KpoBb. Kpyru KpoBooOpalieHusi. IBOJIOIUOHHBIC
YCJIO)KHEHUSI CTPOEHHUSI KPOBEHOCHOM CHUCTEMBI IMMO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepAla u e¢ peryisiuus.

Brinenenue y opranusmoB. Beinenenue y pacrtenui. Beigenenne y
KUBOTHBIX. CoKpaTuTenbHble Bakyoiu. Opranbl BbleleHUs. DuUnbTpamus,
CeKpeIusl U 00paTHOE BCACHIBAHME KaK MEXaHH3Mbl PAOOThI OPTAaHOB BBIJCICHUS.
CB43b NOJIOCTH TeJIa C KPOBEHOCHOM M BBIICIUTEILHON cUcTeEMaMu. Beiaenenue y



MO3BOHOYHBIX >KUBOTHBIX M uenoBeka. [louku. CtpoeHne u (yHKIIMOHUPOBAHHE
HeppoHa. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOUYHBIX OpraHu3MoB. CHopbl
OakTepuil W UUCTHI NPOCTEHIIMX. 3alUTa y MHOTOKJICTOYHBIX PACTCHH.
Kyrukyna. CpencrBa macCUBHOM U XUMUYECKOM 3a1UThl. OUTOHIUIBIL.

3almMTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpPOBBI M HX IPOU3BOJHBIE.
3amuTa opranu3ma ot OosnesHed. IMmyHHas cucrema yenoBeka. KieTouHslid u
TYMOpaJbHBIA HUMMYHUTET. BpOXICHHBIA M NPHOOPETCHHBIM CHEIU(PUICCKHI
UMMyHUTET. Teopusi KiIoHaIbHO-cenekTuBHOro mMmmynurera (II. Dpmux, @. M.
bepner, C. Tonerasa). BocianuTenbHble OTBETHI OpraHU3MOB. PoJib BpOKICHHOTO
MMMYHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxxumocTte W perymsiuus y  OpraHusMoB. Pasapaxumocts y
ONHOKJIETOYHBIX OpraHm3moB. Takcucel. PaszgpaxumocTte W perymsuus y
pactenuid. POCTOBBIE BEIECTBA U UX 3HAYEHUE.

HepBHast cucrema u pediexTopHas perysiius y >XUBOTHbIX. HepHas
CUCTEMA U €€ OTHENbl. DBOJIOLHOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM CUCTEMBI
y KHUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pedrekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DICKCHI.

['yMopasibHasl peryJisiiivsl U 3HIOKPUHHAs CHCTEMa >KMBOTHBIX M YEJIOBEKA.
XKene3pl SHIOKPUHHOM CHUCTEMBI W HX TOpPMOHBI. [JlelicTBUE TOPMOHOB.
B3aumocBs3p HEpBHOM W 3HIOKPUHHON cucteM. [unoramamo-runoduzapHas
cucTema.

JlemoHcTpanuu

[Toptpert: U. I1. I1aBnos.

Tabmumbsl 1 cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOTIOKIETOUHBIE
Bojopocim», «bakrepum», «IIpocreimme», «Opranbl LIBETKOBBIX PACTECHUN»,
«CucremMbl  OpPraHOB TO3BOHOYHBIX JKHMBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKkoMbIxX», «TkaHu pacrenuit», «KophHeBble cucremb», «CtpoeHue cTeOms»,
«CTpoeHre JINCTOBOM IUIACTUHKM», «TKaHM >KUBOTHBIX», «CKeler 4delioBeKay,
«IInmesapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpIxareinbHas
cucrema», «HepBHas  cucrema», «Koxka», «Mpimeunas — cucremMar,
«BpinemurensHas cucreMa», «HIOOKpHHHAs cucreMa», «CTpOEHHE MBIIILBIY,
«AmmyHnurer»,  «KumednononoctHeiey, «CxeMa  TUTaHHUS  PACTECHUI»,
«KpoBeHOCHbIE CHCTEMBI IO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIPBDY,
«CTtpoeHne minaHapun», «BHyTpeHHee CTpoeHue I0XkKAeBoro 4epss», «HepBHas
cucteMa poio», «HepBHas cucrema gsarymkw», «HepBHas — cucrema
npecMbeikatomuxcs»,  «HepBHas  cucrema  nruny, «HepBras — cucrema
MIIeKONIUTaOIuX», « HepBHas cuctema uenoBekay, «Peduexcy.



OOopynoBaHHe: CBETOBOW MHKPOCKOII, MUKpPONpPENapaTbl OJHOKIETOYHBIX
OpraHW3MOB, MHKpPONpENapaTbl TKaHEH, PAaKOBHHBI MOJUIKOCKOB, KOJUICKIIUH
HACEKOMBIX, UIJIOKOXKHUX, KUBBIE K3EMIUIAPbl KOMHATHBIX pPACTEHUMU, repOapuu
pacTeHHMIl pa3HbIX OTACJIOB, BIAXKHBIC IIPENapaTbl JKUBOTHBIX, CKEJIETHI
MTO3BOHOYHBIX, KOJUIEKIMU OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET 4YEJIOBEKa,
00opy0BaHuE JI IEMOHCTPALIMU TOYBEHHOI'O U BO3YIIHOTO MUTAHMS PACTEHUM,
pacuieruieHus Kpaxmasia U OeJIKOB Moj AecTBUEM (HepMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALUU OMBITOB MO U3MEPEHUIO )KU3HEHHOW €MKOCTH JICTKHUX, MEXaHH3Ma
JbIXaTEIbHBIX ABUKEHUIN, MOJEIN TOJIOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB [IBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHMe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHS OPraHu3MOB: Oecrnojioe (BKJIOYas BEreTaTHBHOE) U
nojoBoe. Buasl  0ecrnonoro  pasMHOXKEHHUS: TOYKOBAaHUE,  CIOPYJIALMA,
dbparMenTaiys, KJIOHUPOBaHUE.

[TomoBoe pa3zmuoxkenue. [losmoBbie kieTkn, wnum ramerbl. Menos. Craguu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buosnornyeckuii cMpIC
MeHo3a M IOJIOBOrO Iporecca. Meio3 M ero Mecro B JKU3HEHHOM LIHKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3Butre. I'aMeTorenes y >kMBOTHBIX. [1010BBIE JKeEIIE3BI.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CniepMarorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmofnoTBOpeHHe U 3MOpPHOHAJIBHOE pa3BUTHE KHUBOTHBIX. (CrocoObl
OIUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBryanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHST — HayKa
0 Pa3BUTUU OPraHu3MoB. Mopghozenez — 00Ha U3 2naBHLIX NPOOIEM IMOPUONOSUM.
Konyenyuss mopgocenos u mooenu mopgoceneza. Cranuu >MOpUOTEHE3A
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoGnenue. Tumbl  JapoOsieHHUS.
Jlemepmunuposannoe u Hedepmunuposannoe oOpobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJICHHUS] MIICKOMUTAIONIMX. 3apPOJBIIIEBBIC JIUCTKH
(ractpyssanust). 3akiajgKka OpraHoB U TKaHEeW U3 3apOJbIIIEBbIX JIUCTKOB. B3anmHoe
BIMSHUE YacTed pa3BUBAIOLIECTOCS 3apojibliia (dIMOpUOHAIbBHAS WHIYKIIUSA).
3aknmagka IUIaHA CTPOCHUSI JKUBOTHOTO KAaK  PE3yJbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUI TEeHOB. BnusHue Ha HSMOPHOHATBLHOE PA3BUTHE PA3ITUYHBIX
(aKkTOpOB OKpY’KaIOIIEH CPEIBI.

Poct u pas3Butue xuBOTHBIX. [locTaMOpuonanbHbiil nepuon. Ilpsmoe wu
HenpsiMoe pa3BuTue. Pas3Butue ¢ MmeTtamMmopdo3oM 'y OECHO3BOHOYHBIX H
ITO3BOHOYHBIX YKMBOTHBIX. BHOJIOrMYEcKOe 3HAYEHUE MPSIMOTO U HENPSMOIO



pa3BUTHUSA, UX PACOPOCTPAHEHHE B MpHpoJe. TUbl pocTa KUBOTHBIX. DaKTOPHI
PEryJsiiuy poCTa )KUBOTHBIX U 4yesoBeka. CTaiuu MoCTAIMOPUOHATILHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxeHne u pasButue pacteHuid. ['amerodut m cmopodur. Meiio3 B
KU3HEHHOM 1MKJIe pacTeHuil. OOpa3oBaHue cmop B Ipolecce Menosa.
I'ametorenes y pacteHuid. OIUIOJOTBOPEHHME M PaA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoliHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pPa3BUTHE CEMEHU.

MexaHU3MBbl pETYJSIIUNA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamwun, X. [lneman.

Tabmuubr u cxembl: «BereratuBHOEe pa3MHOXKeHUE», «TuUIbI 0ecroioro
pPasMHOXEHUD», «Pa3MHOXEHHE XJIIAMUIOMOHAAbDY, «Pa3MHOXEHHE HBIJICHBDY,
«Pa3MHO)eHUE TUAPBY, «Meno3y», «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
SUUEKIETKH W criepmato3onia», «OCHOBHBIE CTaauHu OHTOreHesa», «lIpsimoe u
HENpsAMOE pa3BuTHE», «Pa3BuTHE MauCKOro xyka», «Pa3zButue capanum»,
«Pa3BuTue JATyHIKA», «/IBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTCHUNY,
«CTpoeHue ceMsiH OJHOJOJIBHBIX U JBYIOJIBHBIX pacTeHUN», « KU3HEHHBIA ITUKII
MOPCKOM  KamycTbl», <«OKU3HEHHBI LUKI Mxa», <« KHU3HEHHBIA  IHUKI
NaroOpPOTHUKA», «KU3HEHHBIN UKII COCHBDY.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOIpenaparsl SIMIEKIECTOK U
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKIY.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS IMOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckass padora «BbIsiBIEHHE NPU3HAKOB CXOACTBA 3apOJbIIIEH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass pabora «CTpoeHHE OpPraHOB Pa3MHOKEHHUS BBICIINAX
pacTEeHUI.

Tema 11. I'eHeTMka — HayKa O HACJIEJACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hctopust cTaHOBJIEHHMS W pa3BUTHS TEHETUKU Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Pojib OT€UECTBEHHBIX YYCHBIX B Pa3BUTUH
renetuku. Pa6oter H. K. KombmoBa, H. 1. BaBunonra, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeera-Pecopckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATHUS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AJBTEPHATUBHBIC TMPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JTUHUS, THOPUIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJIbI ~ TEHETUKH: THOPUIOJOTUYECKHM,  IIUTOJOTHYECKHM,
MOJIEKYISIPHO-TEHETUYECKUM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BaBunos, A. H. benosepckuii, I'. [[. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToabl TeHETHKNY», «CXeMBI CKPEIITMBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TEHETHUYECKHUX

UCCIIEIOBAHUI».
Tema 12. 3axoHOMEpPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBblid 3akoH MeHnenss — 3aKOH

eAMHO00pa3usl ruOpHI0B MepBoro nokoyieHus. Ilpasuno nomunupoBanus. Bropoi
3aKkOH MeHaens — 3aKOH pacuieruieHus Ipu3HakoB. [luTomorndeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ uores3a YucToThl raMer.

AHanusupyoniee ckpemmBanue. [[poMexyTouHbIi XapaKkTep HACIEeI0BaHMUS.
Pacmienienne npu3HakoB IpU HEMOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpemuBanue. TpeTuid 3akoH MeHens — 3aKOH HE3aBUCUMOTO
HacjeloBaHWs  NpU3HAKOB.  Lluromormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILUBAHU.

CueruienHoe HacnenoBanue npusHakoB. Padotsl T. Moprana. CuemieHHOe
HACJIECJOBAHUE TI'€HOB, HAPYILICHHWE CLECIUICHUSA MEXAYy IeHaMu. XPpOMOCOMHAasd
TEOPUS HACIEACTBEHHOCTH.

I'eneTnka nosa. XpoOMOCOMHBIA MEXaHHU3M OINPENEICHUS 10Ja. AyTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHsIN U rereporaMeTHbIi noi. ['enetnyeckas
CTPYKTYpa IOJOBBIX XpOMOCOM. HaciieroBanue npu3HaKkoB, CLHEIJIEHHBIX C I10JIOM.

['eHoTun kak nenoctHas cucteMa. [lneioTponusa — MHOXKECTBEHHOE IEHMCTBUE
reHa. MHOXXECTBEHHBIM aJUIENU3M. B3auMOIEHCTBUE HEAIENbHBIX T'€HOB.
Komnnemenrapuocts. Onucras. [lomumepus.

['eHeTHUEeCKUIT KOHTPOJIb PAa3BUTHsI PACTEHHMM, XUBOTHBIX M YEJIOBEKa, a
TaKkkKe (PU3NOJIOTUYECKUX TMPOILIECCOB, MOBEIEHUS M KOTHUTHUBHBIX (YHKIUI.
['eneTnyeckue MeXaHu3Mbl CUMOMOTEHE3a, MEXAHU3MbI B3aUMOJICUCTBUS «XO351UH
— Mapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHyeckue acreKTbl KOHTPOJS U
M3MEHEHUs HACJIeJICTBEHHON MH(POPMAIH B MTOKOJICHUSAX KIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabnuubl u cxembl: «IlepBbiii 1 BTOpoi 3akoHbl Menaens», «Tpetuit 3akoH
Menpens», «AHanuM3upymrllee CKpelmuBaHue», «HenmomHoe ITOMHUHHpPOBAaHHUEY,
«CreruieHHOe HacleOBaHUWE MPU3HAKOB y Apo3odumiby», «['eHeTnka momay,



«Kapuotun uenosekay, «Kapuotun apozopmiby, «KapuoTunm NOTHLB,
«MHOKECTBEHHBIN allJIenu3M», «B3auMoaeicTBUE TE€HOBY.

O6opynoBaHue: MoJiellb JUisl  JIEMOHCTpPAIlMM  3aKOHOB  €IMHOOOpa3us
rUOpUIOB TIEPBOrO TOKOJEHUS U pACHICIJICHUS MPU3HAKOB, MOJEIb IS
JEMOHCTpPAllUA 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJENb JIS
JEMOHCTpPAllUA CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOW MHUKPOCKOI,
MUKpormnpenapar: «JIpozodumnay.

IIpakTuyeckass paGora «l3ydyeHue pe3ysJbTaToOB  MOHOTHOPUAHOIO
CKPEIIHUBAHUA Y JPO30(UITBD).

IIpakTuyeckass  paGora  «M3yueHue  pe3ynbTaToB  JAUTHOPUIHOIO
CKpEUIUBaHUA Y IPO30(DUITBD».

Tema 13. 3akoHOMEpPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHoTHMNa W cpeAbl Npu  (HOPMUPOBAHUM (PEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE W KOJMYECTBEHHbIE MPU3HAKU. Buisl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIC/ICTBCHHAS.

MopaudukanmoHHass U3MEH4YUBOCTh. Poiib  cpenbl B (OpMUPOBaAHUU
MOAU(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
pan u BapuarmoHHas kpuBas (B. Horanucen). CpoiicTBa MoaudpuKanmoHHOMN
U3MEHUYHUBOCTH.

['eHOTHIIMYECKAs] N3MEHYMBOCTh. CBOICTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buapl reHOTUITMYECKOM U3MEHUUBOCTH: KOMOMHATUBHAS, MyTallUOHHAS.

KomOunaTuBHas W3MEHYMBOCTH. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHON M3MEHYNBOCTHU. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3IaHUU
TeHETUYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTanmoHHas W3MEHYMBOCTh. BHabl MyTalMi: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYLUPOBAHHBIE MyTalUMU. SnaepHele U
nuToIUIa3MaTudeckue mMyrauuu. CoMaTndeckue W moJioBble MyTanuu. [IpuduHbl
BO3HMKHOBEHUs MyTanud. MyrtareHpl ¥ UX BIWASHUE Ha OpPraHU3MBL
3aKOHOMEPHOCTH MYTAlMOHHOI'O Mpolecca. 3aKOH TOMOJOTMYECKUX pPSIOB B
HacneacTBeHHOW u3MenunBoctd (H.M. BaBunon). BHesnepHas M3MEHYMBOCThH U
HACJIEICTBEHHOCT.

Onueenemuxa U 3INULEHOMUKA, pPONb INUSEHEMUYeCcKUx ¢Hakmopos 6
HAC1e008aHUU U USMEHYUBOCU (PEHOMUNUYECKUX NPUSHAKOS V OP2AHUZMOS.

JlemoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. Y. BaBunos.

Tabnmuel u  cxembl: «Buasl u3mMeHuuBoCcTH», «MoaudukauoHHas
U3MEHUYHUBOCTEY, «KomMmOnHaTnBHAsS U3MEHUYUBOCTHY, «Metio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a001€BaHUS YEIOBEKay, « BUIbl MyTaruiny.



ObopynoBaHue: *KuBble U TepOapHble SK3EMIUIIPhl KOMHATHBIX pPacTEHUl,
pucyHku (dpoTorpadum) >KUBOTHBIX C Pa3IMYHBIMU BUJIAMUA U3MEHUYUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIMOHHON W3MEHUYMBOCTH. [loCcTpoeHHMe BapMalMOHHOTO psfa W
BApPHUALIMOHHON KPUBOW».

IIpakTuyeckass padora «Myrtamuu y aApo3odusel  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBEKA

Kapruotun yenoBeka. MexayHapoaHas IporpaMma HCCIECIOBAaHHUS T€HOMa
yernoBeka.  Meroapl  M3y4YEHHMs] T[E€HETHKM  YEJIOBEKa:  TE€HEaJlOTrHYecKui,
OJIM3HEIOBBIH, LIUTOTCHETUYECKUIA, MOMYJISLIMOHHO-CTATUCTUYECKUM,
MOJICKYJISIPHO-T€HETUYECKHIA. CoBpeMeHHOe ONpEACICHUE TEHOTHIA!
MMOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[1I[P-ananu3a. HacnencrBennsie 3a001eBaHus yeloBeKa. [ €eHHbIe U XPOMOCOMHBIE
Oonie3HM uyesjoBeKa. boje3HW ¢ HacIeACTBEHHOW MPeapactosioKEHHOCTHIO.
3HaYCHHE MEAUIUHCKOW T€HETHKHA B MPEAOTBPAILICHUN U JICYEHUH N€HETUYECKUX
3a00JieBaHUN 4YesioBeKa. MeIUKO-TeHEeTUYEeCKOe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». JTUUYECKUE ACHEKThl UCCIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (akTOphl TMOBBIIMIEHHOW YYBCTBUTEIBHOCTA 4YEJIOBEKa K
(bU3UYECKOMY U XMMUYECKOMY 3arpsi3HEHHUIO OKpY Kalolle cpeapl. ['eneTnueckas
MPEIPACIOIOKEHHOCTh YEIIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabnuiel u cxembl: «Kapuotun udenoBeka», «MeToJbl U3y4eHUS TEHETUKU
yesoBekay, «I 'eHeTnueckue 3a00IeBaHUS YETIOBEKaY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIN3 POJOCIOBHOM».

Tema 15. Cesnexuusi Oprann3moB

JloMecTukanust W CeNeKus. 3apoKACHUE CEJIIEKUMU W JIOMECTUKAIIHH.
Yuenue H. W. BaBuwioBa o lleHTpax mDpOUCXOXKIEHUS W MHOr00Opasus
KYJbTYPHBIX pacTeHuil. PoJip cenekuuum B CO3JaHUM COPTOB PACTEHUM U IOPOJ
#*uBOTHbIX. CopT, mnopoaa, M[mITaMM. 3aKOH TOMOJIOTHYECKHUX PpSIAOB B
HacieACTBeHHOM wu3MeHumBoctu H. WM. BaBuioBa, ero 3HaueHue  Ojsd
CEJIEKIIMOHHOM padoThI.

Metonbl ceneKuMOHHOM paboThl. McKyccTBeHHBI OTOOp: MAacCOBBIM U
VHJIUBUTYaJIbHBIM. Jrtansl KOMOWHAIIMOHHOMN CCJICKIIUU. HcnsiTanne
MPOU3BOAUTENICH MO TOTOMCTBY. OTOOp MO TEHOTUITY C TIOMOIIBIO OICHKH
(eHoTHna MOTOMCTBA U OTOOP IO TEHOTUITY ¢ oMolIbio aHanu3za JIHK.

HcKkycCTBeHHBIM ~ MyTareHe3  Kak  METOJA  CEJEKIIMOHHOW  paboThl.
PaananvoHHbIN U XUMUYECKUNA MYyTareHe3 Kak HCTOYHUK MYTAalMi y KyJIbTYPHBIX



dopm opranm3moB. lcmonbp3oBaHWE TEHOMHOTO PEAAKTUPOBAHUS W METOJIOB
pekoMOuHaHTHBRIX JTHK /11 moyyeHus uCXoIHOTO MaTepualia JJisk CENEKIINH.

[Tomyuyenue MTOJIUTIONTIOB. BuyTtpuBunosas TUOpUIU3AIIHSL.
bnuskoponcTBeHHOe  cKpemBaHue, WM UHOpuAMHT.  HeponactBeHHoe
CKpelnuBanue, win aytopuauur. ['ereposuc u ero mpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. OtnancHHas rubpuausanus. [Ipeogonenue Oecruionus
MEXBUAOBBIX THOPUAOB. JIOCTHKEHHS CETIEKIIMU PACTEHUH U JKUBOTHBIX. «3eeHast
DeBoNOYUAY.

CoxpaHeHrEe U M3y4YEHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKAX  pOJMYEd  JUIi  CO3JaHUs  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. /H3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCTMEEHHBIX U NPOMbICIOBBIX HCUBOMHBIX
8 YeNax VAVHUEHUs CYUeCmeyiomux U CO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM uuclie ¢ NPUMEHEHUEM COBPEMEHHbIX MemOo008 HAYYHbIX UCCAe008aAHUL,
nepeoosvix uoell U nepcnekKmuHbIX MexHOoN0UU.

JlemoHcTpanuu

[Toptpersr: H. U. BaBuiios, 1. B. Muuypum, I'. /1. Kapnieuenko, I1. I1.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl 1 cxembl: «L{eHTpBI MPOUCXOKACHHUS K1 MHOTO0Opa3Us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PAIOB B HACIEICTBEHHOW M3MEHUYMBOCTHY,
«MeTtoapl cenekiuny, «OTnancHHas ruopuau3anus», «KMyrtareHes».

JlabopaTopHasi padora «/3ydueHue cCOpToB KyJIbTYPHBIX PACTEHUN U MOPOJ]
JOMAITHUX KUBOTHBIX).

JlaGoparopHasi padora «/3ydueHne METOI0B CEJICKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IKcKkypeusi «OCHOBHBIE METOJIBI M JOCTHIKCHUS CEICKUUH PACTCHUU U
KUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIUIO, TJIEMEHHYIO bepmy,
COPTOMCHBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3SHUCTBO, B J1IAOOPATOPHUIO
arpOyHUBEPCHUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTrexHoJi0rusi 1 CHHTETHYECKAsI OMOJIOT I

OOBEKTHI, HCIHOJIb3yeMble B OHOTEXHOJOTHUU, — KIJIETOYHbIE W TKaHEBbIC
KYJIbTYPBHI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTUKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJICOOTICYCHHE, TIONYyYEeHWE KHUCIOMOJOYHBIX  MPOAYKTOB,
BuHOAEeMME. Mukpoouonornueckuii cuHTe3. OOBEKTHI MHKPOOHOIOTHUYECKUX
TexHosiorui. [Ipon3BoacTBO Oefika, aMUHOKUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTHM M MHCTPYMEHTOB IIEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIE€JIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalnX HE BCTPEUAIOIINECS B MPUPOJIe OMOCHHTETUYECKHE MY TH.



Kierounasa unxeHnepus. MeToasl KynbTypbl KIETOK M TKAHEHM PACTEHHU U
KUBOTHbIX. Kpuobanku. ComaTtnueckas ruOpuau3anus UM COMAaTUYECKUI
sMOpuoreHe3. lcrnonb3oBaHWe TalJIOWIOB B CEJIEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpEHHE. PexoHCTpyKuus
AVNIEKIETOK U KIOHHPOBAHUE JKUBOTHBIX. METOJ TpaHCIUIAaHTALUU SEp KIETOK.
Texnonocuu  0300po6nenusl,  KyI1bMUGUPOBAHUS] u MUKPOKIIOHANLHO20
DPA3MHOIICEHUSL CENIbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpOMOCOMHass W TEHHas HWHXXEHepHus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
KoHCcTpyupoBanue pekoMOnHaHTHBIX [IHK. Cozodanue mpanceennvix opeanuzmos.
JIoOCTMKEHUssT UM NEPCHEKTUBBl  XPOMOCOMHOW WM TE€HHOM  MHXXEHEPUHU.
DKOJIOTHUECKHUE U 3TUYECKUE MTPOOIIEMbI TEHHON HH)KEHEPUU.

Menununckue OuorexHonoruu. [loctrenoMuas mudposas meauuuna. [TLP-
AUarHocTuka. MeTaOOJOMHBIM aHanu3, TEHOLEHTPUYECKUI aHalu3 IpoTeoma
YesoBeKa JUIsl OLEHKH COCTOSHHUS €ro 340poBbi. lcronb3oBaHME CTBOJIOBBIX
kineTtok. TapretHas tepanus paka. 3D-Omommxenepuss s pa3pabOTKH
(yHIaMEHTAJIIBHBIX OCHOB MEIUIMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMIUJIEKCHBIX
TKaHEH COUETAaHHMEM TEXHOJOTMH TPEXMEPHOIro OMONpHUHTUHIA U cKaddonauHra
JUISL peLIeHUs 3a]1a4 [IEpCOHANM3UPOBAHHOW MEIULIMHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEJIbI0 OOecreyeHus] KOMOMHUPOBAHHOU
3amuThl OoT BO3Oyauteneir OPBU, ycTaHOBIEHHE MONEKYJISAPHBIX MEXaHU3MOB
¢ynxunonupoBanusi PHK-conepskamumx BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! n cxemsl: «/crnonb3oBaHE MUKPOOPTaHW3MOB B ITPOMBIIIIJIEHHOM
pOMU3BOCTBEY, «KiteTounas nH:keHepusn», «['eHHass HHXKEHEPU».

JlaGopaTopHnasi padora «/3yueHrne o0beKTOB OMOTEXHOJOTUM.

IIpakTnueckas padora «IlomydeHrne MOJIOYHOKUCIIBIX IPOAYKTOBY.

Ikckypeusi «buorexHonmoruss — BaxkHEHWIas TMPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaenue W pa3BuUTHE IBOJIOUMOHHBIX NpeACTABJIEHUN B
ouoJiornu

OpomonmonHas Teopust Y. JlapBuHa. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AesaresnbHocTh Y. J[apBuHa.

JBroKylye cuiibl 3BONTFOIUK BUI0B 110 Y. JlapBUHY (BbICOKAst MHTEHCUBHOCTh
pPa3MHOXXEHUS  OPTaHU3MOB, HACJEACTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiienne cuaTeTHYecKo Teopuu HBomoruu (CTD). HeirpansHas
teopust sBomouuud. CoBpeMeHHas SBOJIOUMOHHAs  Ouojorus. 3HA4YCHHE
ABOJIIOIIMOHHON Teopuu B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KAPTUHBI MHpA.

JdeMoHCcTpaMu

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosbe, Y. lapeun, C. C. UerBepukos, U. . lImansraysen, x. Xonaenn, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBod mnpuponsl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymiecTB (o Jlamapky)», «Mexanusm (HopMUpPOBAHUS
npucrnocoOieHnii 'y pacteHuil W >kuBOoTHbIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. Japsunay, «Haxoaku Y. {apsuna», «Dopmbl 60pbObI
3a cymectBoBanue», «llopoasl romyGei», «MHoroodpasue KyJabTypHbIX (opm
KarmycThl», «[1opopl JOMAITHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsl HOBBIX BHOB
(mo 4. [apBuny)», «CxemMa COOTHOIICHMSI JBWXKYIIUX CHJI DBOJIOLUNY,
«OCHOBHBIE TIOJIOKEHUS] CAHTETUYECKON TEOPUU IBOTIOLINID).

Tema 2. MuKpo3BOJIIOLIMS U €€ Pe3yJbTAThl

[Tommynsinusa Kak 3J€MEHTAapHAasl €aUuHULIA 3BOMOUUH. COBpPEMEHHBIE METOBI
OIIEHKM TE€HETHYECKOTO pPa3HOo0oOpa3us W CTPYKTypbl mnonyisiui. H3meHeHue
reHooHJa TOMYJISIIIUM KaK »dJEMEHTapHOE SBOJIIOIMOHHOE SIBJIICHHE. 3aKOH
reHetnueckoro paBHoBecus Jx. Xapau, B. BaiinOepra.

DOnemeHTapHble (AKTOPHI (IBIKYIIME CHIIBI) 3BOJIONMHA. MyTallMOHHBINA
npouecc. KomOuHaTuBHas u3MeHUMBOCTb. [Jlpeilp reHoB — ciydaiiHble
HEHAMNpABJICHHbIE HW3MEHEHMS 4YacTOT ajuiesiell B momyisanusx.  O¢dexT
OCHOBaTensd. JDgpgexkm Oymuvinounozo copaviwka. CHudiCeHue 2eHemuyecKo2o
pasnooopazusi: npuuunsl u cireocmeus. Ilposenenue s¢pghexma Opetigha 2eros 6
bonvuux u  manelx  nonyaayusx.  Mwurpamuu.  MBondmus  mOMYJISIIHMA:
reorpaduueckas (mpocTpaHCTBEHHAs), OMoJIoruYecKast (pernpoayKTUBHAs).

EctecTBeHHbII 0TOOp — Hanpasisitouii  ¢akrop s3Boonuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIMHM, CTaOWIM3UPYIONINM,  pa3pbIBAIOIINAN
(mm3pyntuBHBIN). [lonoBoit oTOOp. BO3HMKHOBEHHME M DBOJIONMS COIHAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Ipucrnoco6eHHOCT, ~ OPraHW3MOB  KaK  pe3yjbTaT  MHUKPOIBOJIIOIUHU.
Bo3HukHOBEHHE ~ TPUCHOCOOJNEHMM y  OpraHu3smMoB.  Apomopdo3bl 151
uauoananrtanuu. [Ipumepsl npucnocobieHnii y opranu3mMoB: Mopdoaorudeckue,
dusnonornyeckue, - OMOXMMHUYECKHE,  TOBeAeHYeCKne.  OTHOCHTEIBHOCTh
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepunm u cTpykrypa. BupooOpa3oBaHue Kak pe3ysbTar
MUKpOdIBONIOIMU. M3omsmus — kimrodeBoir (paktop BumooOpazoBanus. [yt wu
crocoObl BHA000Opa30BaHUs: aytonaTpuieckoe (reorpadudaeckoe),



CHMIATPUYECKOE (3KOJI0OTUYECKOE), «MTHOBEHHOE» (moyUIUIONIU3aIus,
rudpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb  3BoOMOIIMOHHOM  OMoJIoTMM B pa3pabOTKe HAy4YHBIX  METOJIOB
coxpaHeHus: 6Mopa3Ho00pa3usi. MUKPOIBOIIOLUS U KOIBOJIOLHUS MMAPA3UTOB U UX
X0351eB. MexaHnu3mbl (POPMHUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM H CHOCOOBI
O0pBOBI ¢ HEH.

JleMoHCTpaIMuA

[Toptpetsi: C. C. UeTBepukos, J. Maiip.

Tabmuubl 1 cxembl: «MyTallMOHHas W3MEHYHUBOCTHY, «llomynsunonHas
CTpyKTypa Buaa», «Cxema nposiBlieHus1 3akoHa Xapau—BaiinOepra», «JIBuwxkyine
CHJIBI 3BOJIOLUN», «DKOJIOTUYECKAs U30JIALUS MOMYJISIUN ceBaHCKOU (openmy,
«l'eorpaduueckast WM307AUMsI  JIMCTBEHHMIIBI CHOMPCKOM M JINCTBEHHUIIBI
naypckoi», «llomysiiimoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U KEPTB», «Cxema
JIEUCTBUSL €CTECTBEHHOIO 0TOOpa», «®Dopmbl OOpbOBI 32 CYIIECTBOBAHUE,
«nycTpranbHbiii Menanu3My», «KuBble uckomaemeie», «I[oOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue axantauuu», <«lIpHcnoOcoOIEHHOCT, OpPraHU3MOB H €€
OTHOCUTENBHOCTBHY», «Kpurepun Buma», «Bunsl-nBoiiHukn», «CTpyKTypa BuAa B
npupose», «Crocodsl BUI000pa3oBaHus», «l'eorpaduueckoe BHI000pa3oBaHUE
TPEX BUIOB JIAHABIICH», «DKOJOTMYECKOE BHI000pA30BaHME BHUJIOB CHHUID,
«ITomunnouael pacteHuiny, «KamyctHo-peaeuHblii THOPUI.

O6opynoBanue: repdbapun pacTeHUi, KOJUIEKIIUHU HACEKOMBIX, Uydelia MTUIL |
3BEpel C TpUMepaMH Pa3TMYHBIX MPUCIIOCOONICHUHN, Yydyeraa NTUI[ U 3Bepeu
pa3HBIX BHJOB, TepOapuu pacTeHUd OJNM3KUX BUJOB, OOpPa30BABIINXCS
Pa3ITUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi paGora «BbisiBIeHHE H3MEHUYMBOCTH y OCOOEH OJHOTO
BUJIA».

Jlabopatopuass  paGora  «lIpucmocobienus  OpraHu3mMoB H  UX
OTHOCHTEJIbHAS 11€JIECO00Pa3HOCThY.

JlaGopaTtopnasi paGora «CpaBHeHHE BHUIOB MO MOPGHOIOTHYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJIoHs U €€ pe3yJbTaThl

MeTtonbl  HM3ydeHHsT MakpoOl’BOMIOLUMHU. [laI€OHTOJIOTMYECKHE  METOAbI
u3ydeHus osBomouud. llepexomusie ¢opMbl U (QUIOTEHETUYECKUE  PSAJIBI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs 3BoMOIMU. CpaBHeHHE (GIIOpHI U
dbayHbl MaTepuKoB W OCTpOBOB. buoreorpaduueckue obsactu 3emiu. Bujbl-
SHAEMUKH U PEITUKTHI.



OMOpHONOrHYecKUe U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOIbl U3YUCHHS
ABOJIONMHU. ['€HeTHYeCKue MEXaHWU3Mbl SBOJIOLMM OHTOTEHE3a U IOSIBJIICHHS
SBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMUHBIE W  AHAJIOTUYHBIE  OPTaHBI.
PynuMenTtapusie  opranbl W aTraBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMHUYECKHE M  MaTeMaTHMYeCKWe  METOAbl  HU3YYECHHUS  DBOJIOIUH.
['omonornynsie TeHbl. COBpEeMEHHBIE METOABl MOCTPOCHUS (UIOTCHETUYECKUX
NEPEBHEB.

XpOMOCOMHBIE MyTalliX U 3BOJIIOLINS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) IBOJIOUUM. [IpuHyun cmenvl @yHKYuUL.
HeobOpatumocTs 3Bosonnu. AjantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLUY.

JleMoHCTpauumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosep, O. ['ekkenb.

Tabmuubl 1 cxeMbl: «DUTOTEHETUYECKUM PSJ] JIOMIAAn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Crerouedanbr»y,  «Punuodutey, «CemeHHbIE
NanopoTHUKN», «buoreorpapuueckne 30HBI 3emim», «Jpeid KOHTUHEHTOBY,
«Penuktely, «HauvanpHble CcTaguu 5SMOpPUOHAIBHOTO Pa3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbly, «PyIUMEHTH,
«ATaBuU3MB», «XPOMOCOMHBIE HAaOOpbl 4YEJIOBEKa W IMIUMIAaH3e», «l JIaBHbIE
HaIpaBJICHUS dBOJIOIHUI, «OO0I11IHe 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUICKIIMU, TrepOapuu, MYJSDKH HCKOIMAeMbIX OCTaTKOB
OpPTraHU3MOB, MYJISI’KHU TOMOJIOTMYHBIX, aHAJTOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIUHA HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHne U pa3BUTHE KU3HU HA 3eMile

HayuHple THMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emuie. AOWOreHes u
naHcrepmusi. JJoHayyHble IpeACTaBICHUS O 3apOKJICHUU KU3HU (KPEALMOHU3M).
['unoTre3a NOCTOSHHOTO CaMO3apOKICHUS )KM3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnnannannanu, JI. [lactepa. [Iporcxoxknenne >ku3Hu U acTpOOUOJIOTHS.

OcHoBHBbIE dTanbl HEOPraHUYECKOU DBOJIFOLUU. [Lmanerapuas
(reosiornyueckasl) HBOJIOIUSI. XHMHYECKas JBOJIOIMSI. AOHOTCHHBIH CHHTE3
OpraHhYecKuX BelecTB u3 Heopranudeckux. Ombir C. Mwmepa u I'. Opu.
OOpazoBanue mnonumepoB u3 MoHomepoB. KoamepBaTHas rumotesa A. M.
Omnapuna, runoresa nepBudHoro OyiaroHa JIk. XomnaeitHa, TeHETHYECKasi TUTIOTE3a
I'. Mémnepa. Pubosumer (T. Yex) u runoresa «vupa PHK» V. Tl'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopust 3eminn u MeToApl e¢ u3yuyeHusa. Vckomaemble opraHUYecKue
ocrarku. ['eoxpoHosnorus u ee¢ MeroAbl. OTHocuTeNnbHas W aOCOIIOTHAs
rE€OXPOHOJIOrUs. ['€0XpOHOIOrHYeCcKast IKaIa: 30HbL, 3Pbl, IEPUOABI, FTOXH.



Hauvanbubie 3Tambl opranndeckoi 3posounu. [losBiieHne u 3BOMIOLMSA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUICHKU KaK aHaJjior MEPBBIX Ha 3emMiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproTsl U 3yKapHUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOUOreHe3). DBOIIOIMOHHOE TPOUCXOKICHUE
BUpPYCOB. IIponcxoxkaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHUKHOBEHHE
OCHOBHBIX T'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC 3TaIlbl 3BOJIONHMH BBICIIUX pacTeHuid. OCHOBHBIE apoMop(ho3bl
pactenud. Beixon pactenuii Ha cymy. [losBieHHE CIHOpPOBBIX pacTEHUU W
3aBoeBaHMEe uMH cymu. CeMeHHble pacTeHHs. [IpOMCXOXKIEHHE IBETKOBBIX
pacTeHUN.

OCHOBHBIEC 3Tanbl SBOJIOIUU KUBOTHOrO Mupa. OcHOBHbIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TanoB. [lepBbie XOp/10BbIE KUBOTHBIE. JKM3HB B BOJE. DBOJIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentunuit. [IpoucxoxaeHrue MIEKOMUTAOIMIUX U
ntull. [lpunnun xmoueBoro apomopdosza. OcBoeHHE OECNO3BOHOUYHBIMU H
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emiie MO dpaM M NEPUOJAM: apXeM, IPOTEPO30H,
najgeo3oi, Me3030M, KaWHo30il. OOmias  xapakTepuCTHKa KiIuMara u
reojorndyeckux mnpoueccoB. [losiBieHHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieo6pa3oBaHue: €ro ycloBUs U BIMSHHUE HA Ta30BbI cOCTaB aTMOC(hEpHI.

MaccoBbie BbIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI Npouioro. [puunnHel u
CIEACTBUS MAacCCOBBIX BBIMUpPAaHUI. COBPEMEHHBIN SKOJOTMYECKHN KPU3HUC, €ro
ocobennoct. [Ipobrema coxpanenus 6MopazHoO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHnmnel kiaccuduxanuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUUECKHE TPYIIIBI OPTAHU3MOB.

JemoHcTpanuu

[Toptpersr: ®@. Penn, JI. Cnannannanu, JI. [Tactep, . 1. Meunukos, A. U.
Omnapun, [x. Xonneiin, I'. Meénnep, C. Munnep, I'. FOpu.

Tabmuiel u cxeMbl: «Cxema onbita @. Peany, «Cxema omnbita JI. ITactepa mo
M3YUYCHHIO CaMO3apoKIeHUs kKu3HW», «Cxema ombita C. Mumnepa, I'. IOpuy»,
«JTanpl  HEOPraHWMYECKOW  3BOMIOLMM»,  «[ '€OXpOoHOJOrMYecKas  IIKaiay,
«HavanpHble 3Tanbl OpraHUYECKO 3BONIIOIUNY, «CxemMa o0pa3oBaHUs dYKApUOT
nyTeéM cumOuoreneza», «Cucrema >XUBOW mNpupoabl», «CTpoeHue BUpPYCay,
«Apomopdossl  pactenuity, «PuHHOGUTHY, «OTHOKIECTOYHBIE BOJOPOCIIY,
«MHorokiierounsie Bomgopocian», «Mxu», «llanmoporHukn», «l'onoceMeHHbIe
pactenus», «Opranbl IBETKOBBIX pacTeHUi», «Cxema pa3BUTHS KUBOTHOTO
Mupay, «Apomopdosbl KUBOTHBIX», «lIpocrelimmuey, «KUIIEYHOOTOCTHEIEY,
«IInockue 4EepPBUY, «YneHucroHorue», «PBIOBIY, «3eMHOBOJIHEICY,



«IIpecmpikaromuecs», «lItnapy, «Miekonurarommey, «Pa3BuTue KHU3HH B
apXxeucKkou spey», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
MAJICO30UCKOMN 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repdbapuy pacTeHUH pa3IMYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BIIAYKHBIE IIPeNapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
WTJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX JKMBOTHBIX, 4Yydela MTUL U 3BEpPEH,
KOJUICKIIMM OKAMEHEIOCTEH, IOJE3HBIX HCKOMAEMbIX, MYJSKH OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnaa  ga0oparopHas  padora «MoJenupoBaHHE  OIBITOB
Musnepa—tOpu 1o uzydeHuto abMOreHHOro CUHTe3a OPraHUuYeCKUX COSAMHEHUI B
MEepBUYHOM aTMochepe.

JlaGoparopHasi padora «l3ydeHue M ONKHCAHHUE HCKOIIAEMBIX OCTaTKOB
JTPEBHUX OPTaHU3MOBY.

IIpakTuyeckass padora «l3yyeHue OCOOECHHOCTEH CTPOEHHUS PpaCTEHUU
Pa3HBIX OTACIOBY.

IpakTnueckas padora «M3yueHne oCOOCHHOCTEN CTPOCHUS MTO3BOHOUHBIX
KUBOTHBIX).

Tema 5. IlpoucxoskaeHne YyeJi0BeKa — AaHTPONOTeHe3

Paznesnbl 1 3a1aun aHTPONOJNIOTUKM. METOAbI AHTPOTIOJIOTHH.

CraHOBJIEHHE TPEACTABICHUN O IMPOUCXOXKICHUU 4YelOBeKa. PenurnosHeie
BO33peHUsl. COBPEMEHHBIC HAYYHbIE TEOPUH.

Cxo0acTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATUYECKOE TTOJI0KEHUE YEIIOBEKA.
CBugerenbcTBa  CXOJCTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOP(OIIOTHIECKHE, AMOPHOJIOTHYECKHE, (bH3H0I0Tr0-OMOXUMHUECKHE,
nopegeHYeckrne. OTIMYUS YeJIOBEKA OT KUBOTHBIX. [IpAMOXOXKIEHUE U KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3Ta U BTOPOW CUTHAIBLHOU
CHUCTEMBI.

JBrkymue cuiibl (pakTopbl) aHTPOIIOTEHE3a: OMOJIOTUYECKHE, COLMAbHBIE.
CooTHorieHrne OMOJIOrMYECKUX U COIMATIBHBIX (PaKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaJMU aHTPONOreHe3a. PaHHWE ueIoBeKOOOpasHbIe OO0E3bsIHBI
(TPOKOHCYJIBI) U PaHHUE MMOHTUIBI — OOIIKE MPEJIKU YETOBEKOOOPa3HBIX 00€3bsH U
JMO/IEN. ABCTPAIONUTEKN — JBYHOTHE NMPEIKH JoJei. YenoBeK yMenblid, MEPBbIE
V3TOTOBJIICHUS OpYyAUU Tpyaa. YenoBEeK MPAMOXOASAIINN U MEPBBIM BBIXO JIFOACH
3a mnpenensl  Adpuku. UYenoBek redaenprOeprckuii —  oOmMKA  IIPEIOK
HEAHJEPTAIBbCKOIO0 YEJIOBEKA M YEJIIOBEKA Pa3yMHOro. YemoBek HeaHIepTalbCKUU
KaK BHJ JIIOJEH XOJOAHOTO KJMMarta. YeloBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOEHHWE KOHTHMHEHTOB 3a mpeaenamu Adpuku.
[TaneoreneTrka v NajieOreHOMUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIM OTOOp B MOMYJISIIHIX
yesnoBeka. MyTalMOHHBIN Tpoiiecc ¥ noauMopdusm. [lomynsiuoHHbIE BOJIHBI,
npeid reHoB, murpanua U «3QpQPexT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YeJI0BEKA.

Uenoseueckne pacel. [loHstue o pace. bonpmime packl: €BpOIEOUIHAS
(eBpasuiickasi),  aBCTpaJlo-HETpOMJIHas  (dPKBaTOpUalibHAasl),  MOHTOJOUJHAS
(a3narcko-aMepuKaHcKasi). Bpems m myTH pacceneHus 4YesoBeKa I0 IUIaHETe.
EauncTBO  yenoBeuecknx pac. HayyHas  HECOCTOSITENBHOCTh — pacu3Ma.
[Ipucnoco01eHHOCTh YeNOBeKa K PAa3HBIM YCIOBUSM OKPY>KAIOIIEH Cpelbl.
Brnusaue reorpaduueckoil cpenpl W Apeiida TeHOB Ha MOPQOJIOTHIO |
(U3HUOIIOTHIO YETOBEKA.

MexaucuuriiHapabie  MeToabl B ¢u3uyeckod  (OMOIOTHYECKOiN)
AHTPOIOJIOTUU.  DBOJIIOIIMOHHASI ~ AHTPOINOJOTUS M MAaJCOAHTPOMNOJIOTHS
YeJIOBEUECKUX NOMyJsiuuid. bruoconuaibHble MCCIEN0BaHUS MPUPOABl YEIIOBEKA.
HccnenoBanue KO3BOMIOLUY OMOJIOTUYECKOTO U COLIUATIBHOIO B YEJIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. Jdapsun, JI. JIukn, 4. . Pornacknii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToabl aHTPOMOJIOTHIY, «[ 0JTOBHOM MO3T YeIOBEKaY,
«YenoBekooOpa3Hble 00€3bsAHb», «CKeleT 4YeloBEeKa MU CKEJeT UIMMIIaH3e,
«PyIMMEHTHI U aTaBU3MBbDY, «/IBHXKYIIME CHUIIBI aHTPOIIOT€HE3a», « DBOITIOLIMOHHOE
IpPEBO  YENOBEKa», «ABCTpaonurek», «YemoBek  yMenbli», «YermoBek
NpAMOXOIsIIIuiy, «JleHncoBckui uenosexk» «Heanaepranbipy, «KpomaHnboHIIE,
«IIpenku yenoBeka», « ITaIbl IBOJIIOLUN YETOBEKaY, «Pachl UEIOBEKay.

OOopynoBaHue: MyJSDKM — OKaMEHENOCTeH, NpeIMETOB MaTepualbHOU
KyJIbTYphl ~TIPEAKOB 4YeJOBEeKa, penpoaykiuuu (¢ororpadum) KapTuH C
MU(DOJIOTHYECKUMU W OMOJEHCKUMH CIOKETaMU TPOUCXOXKICHUSI YeJIOBEKa,
(doTorpaguu HaxoI0OK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEeIOBEKa, MOJIEIb
yeperna 4eJioBeKa W 4Yepena IIMMIAaH3e, MOJENb KHCTH YelOBEKa M KHUCTH
HIMMIIaH3€, MOJIENIA TOPCa MPEAKOB YeJIOBEKaA.

JlaGopaTopHasi padora «l3yueHne OCOOCHHOCTEH CTPOEHUS CKeJeTa
YEJIOBEKA, CBSA3AHHBIX C IMPSIMOXOKICHUEM.

IIpakTnyeckas padora «/3ydyeHne SKOJOTUYECKUX aIaNTALMA YETOBEKay.

Tema 6. Jkojormss — Hayka O B3aMMOOTHOLIEHUSIX OPraHU3MOB M
HAJOPraHU3MEHHBIX CUCTEM C OKPY Kalollei cpeaoi

3apokaeHue U pa3BuTHe 3Kkosioruu B Tpynax A. 'ymOonbara, K. @. Pynse,
H. A. CeBepuona, J. I'ekkens, A. Tencnu, B. H. CykaueBa. Paznensl u 3agaun
sK0J0TuHU. CBSI3b HKOJIOTUU C IPYTUMH HAyKaMHU.



Metonbl 3kosiorud. IloneBbie HaOMOAECHHS. DKCIEPUMEHTHI B 3KOJOTHUU:
npupoAHble U JiabopaTtopHble. MojienmupoBaHre B SKOJOTUU. MOHHUTOPHUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00ATBHBIM.

3HaYeHUE DOKOJIOTMYECKMX 3HAHMM Uil  4YeJoBeKa. JKOJIOTHYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3€H YeNOBedecTBa ¢ Mpupoaoil. PopmupoBaHue
AKOJIOTMYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIECHUSI.

JleMoHCTpanun

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaues.

Tabnuibl u cxembl: «Pa3nensl akoorumn», «MeTo bl dKoJoruny», «Cxema
MOHUTOPHUHTA OKPYKAOIIEH CPEABD).

JlabopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
HCCIIETOBAHUIN.

Tema 7. Opranu3msl 4 cpea OOUTAHUS

DKoJIOTHYeCKHE (PaKkTOpbl U 3aKOHOMEPHOCTH MX AeicTBuia. Kiaccudukanus
AKOJIOTMYECKUX (PAKTOPOB: abMOTHYECKHE, OMOTHUECKUE, aHTponoreHHble. O01me
3aKOHOMEPHOCTH JEHCTBUA 3KoJIorHueckux ¢akropos. IIpaBuno munumyma (K.
Hnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE UM CTEHOOMOHTHBIE
OpraHU3MBl.

AbuoTtnueckue (daktopel. CBeT Kak 3Kojoruyeckuii Qakrop. JlelictBue
Pa3HBIX YYacCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIIIbI
pacTeHUN M JKUBOTHBIX [0 OTHOUIEHWIO K cBeTy. CurHanabHasi pojb CBETa.
doTonepruoansM.

Temnepatypa Kak dKojormyeckuid ¢akrop. JlelicTBue Ttemmeparypbl Ha
opranu3Msbl. [IoMKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skojormyeckuil (axrtop. Ilpucnocobnenus pacteHui K
nojAepkaHuto BogHoro Oananca. Knaccudukanus pacTeHuil Mo OTHOIICHUIO K
Bozie. [Ipucrnoco6nenrs KUBOTHBIX K HU3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHUW3MOB: BOJIHAs, HAa3eMHO-BO3AYIIHAs, IOYBEHHas,
riyOMHHAs  TOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DHU3UKO-XUMUYECKHUE
O0COOEHHOCTH cpeJ oOuTaHusl OpraHu3MoB. IlpucnocoOneHuss OpraHu3MoB K
’KU3HU B PA3HBIX Cpelax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHHE pUTMbI. CyTOYHBIE H
roJau4Hble pUTMBL. [IpHcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHSIM
YCJIOBUU JKU3HU.

Kusnennoie Qopmbl opraHuzmoB. [lonsitTue o ku3HEHHOH (opme.
XKuzHeHHsie HOpMBbI paCTEHUIL: 1€PEBbsI, KYCTAPHUKH, KYCTAPHUYKHU, MHOTOJIETHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
reoOMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (hakTopHl. Bungsr OMOTHYECKUX B3aUMOJICICTBUH:
KOHKYPEHITHS, XUIITHUIECTBO, CMMOMO03 U ero ¢opmel. [lapasutusm, koomneparus,
MYTYyaJu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHu4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tomuueckue, (Qopuyeckue, (¢dadpuueckue). 3HAUCHHE
OMOTUYECKUX B3aUMOJCHUCTBUNA HJisi CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
obutanus. [I[puHINN KOHKYPEHTHOTO UCKITIOUCHHUS.

JdeMoHCcTpaMu

Tabmuubl U cxembl: «IKonorudyeckue (axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIbI KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbBIC
KUBOTHBIC», «XOJOAHOKPOBHBIEC >XUBOTHBIEY», «DU3MOJOTMYECKUE aJanTaiuu
KUBOTHBIX», «Cpenbl OOWUTaHUS OpraHu3MoB», «buomorMyeckue pUTMBIY,
«Kuznennole  (opmbl  pacteHuit», <«OKuzHeHHble  (DOPMBI  SKHUBOTHBIXY,
«IKOCUCTEMA IIUPOKOJIMCTBEHHOIO JIeca», « IKOCUCTEMA XBOMHOTO Jecay, «lenu
NUTaHUS», «XumHuuectBoy, «llapazutuzmy», «Konkypenuus», «CumoOuosy,
«KomMmeHcanmzm.

O6opynoBanue: repbapur pacTEHUW M KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO Pa3IUYHBIX OJKOJOTUYECKHX (AaKTOpPOB, TepOapuu CBETONIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIHMBBIX PACTCHHUM, CBETOJIIOOUBBIC, TEHEIIOOUBBHIC U
TEHEBBIHOCIIMBBIE KOMHATHbBIC PACTECHUSI, TepOapuu U KOJUICKIIMU TEIJIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PAaCTEHUM, dyyena NTHIl U 3Bepel, repdapuu
pacTeHul, OTHOCSIIMXCA K rurpoduram, kcepodpurtam, me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIN, KOJUICKIIMU KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuM M KOJUIKIIMM PACTEHUA U JKUBOTHBIX, OOJQJAIONUX YepTaMH
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUH KWU3HU, TrepOapuu U
KOJUUIEKIIMM PACTEHUUW M >KUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMUYHBIX OMOTHUYECKUX B3aUMOJCHCTBUSX.

JlabopaTtopuass padora «BrpIsiBIeHHE TMPUCTOCOOJIECHUI OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlabopaTtopuasi padora «BrpisiBIeHHE TMNPUCTOCOOJICHUI OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBIY.

JlabGopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dkos10rust BUI0B U MOMYJISAUMIA

DKOJIOTUYECKUE  XapaKTePUCTUKU  TOMYJISIUH. [Momymsimuss kak
Ouosiorndeckasi cucteMa. Pojib HEOHOPOHOCTH cpeibl, pu3nueckux 0apbepoB U
0COOEHHOCTEW OMOJIOTHH BUAOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE MOKAa3aTeNy MOMYISIUNA: YUCIEHHOCTD, IIJIOTHOCTD,



BO3pacTHasi M IIOJIOBAasl CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyiasiuud. OneHKa YUCIEHHOCTU MOMYJISIIHY.
JluHaMuyKa MOMyJISUMA U €€ peryisiinua. buoTudyeckuil moTeHIMan MOMYJIAIUH.
MoaenupoBaHre TMHAMUKH TTONMysiuuu. KpuBblie pocTa YMCIEHHOCTH OIS,
KpuBbie BbDKMBaHMA. Perymsius YHMCICHHOCTH MOMYJSALHM: pPojib (PaKTOPOB,
3aBUCSIIMX U HE 3aBUCSIIUX OT INIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-ctparterun).

[TonsiTue 00 sKojormyeckod Humie Buaa. MecrooOutanue. MHOromepHas
Mozenb 3kosiorndeckon Humm Jx.M. XatunHcoHa. Pa3sMepnl 3KOJIOTrHYECKOU
Hui. [ToTeHumManpHas U peaaTu30BaHHAs HUILIM.

Bun kak cucrema mnomnynsuuil. Apeanbl BUJIOB. BuIbl M MX JKU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKAE SKBUBAIICHTHI.

3aKOHOMEPHOCTH TOBEJICHUS W MHIPAlMi KUBOTHBIX. buonorndeckue
WHBA3UHU Uy>KEPOJHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Ixx. . XaTunHCOH.

Tabmuiel ¥ cXeMbl: «ODKOJOTHMYECKHUE XapaKTEPUCTUKH  IOMYJISIIINY,
«ITpocTpaHCTBeHHass  CTpPyKTypa mnomyjanuun», «Bo3pacTHele  nHUpamubl
nonyiasiuun», «CKOpPOCTh  3aceleHUus MOBEPXHOCTH  3eMJIM  Pa3InYHBIMHU
opraHu3zmMammn», «Mojeib 3kosiorndeckor Hummu k. M. XatuuHconay.

Oo6opynoBanue: repdapuu pacTeHU, KOJICKITUU >KUBOTHBIX.

JlaGopaTtopnass paGora «IlpucnocoOieHuss CceMsH pacTeHUd K
PACCEIICHUIOY.

Tema 9. Dkog0rus coodI1eCTB. IKOJOrHUECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBsizm Mexmy
OopraHu3MaMu B OMOIICHO3E.

Dxocuctema kak OTkpbiTasg cucreMa (A. [Ix. Tencnu). OyHKUHOHATBHBIC
OJIOKM OpraHM3MOB B OKOCHCTEME: MPOIYIEHTH, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue menu u ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTEMaxX. KpyroBopoT BEMIECTB U MOTOK SHEPTUHU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeIM dSKOCHUCTEMBbl. buomacca ©  OpoOayKIMS.
DKOJIOTHYECKHUE MUPAMUIBI UUCEI, OMOMACChl U SHEPTHUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. Duykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuu. llepBUuHbIE U
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTPOINOTCHHBIC BO3JCHCTBUS Ha
cykueccuu. Knumakcunoe coobmiectBo. buopaznoodpasue u nojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.



[TpuponHbie 3KOCUCTEMBI. JKOCUCHEMbL 03€P U peK. DKOCUCeMbl MOpell U
OKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenell, NyCmbiHb.

AHTpONOreHHBIE 3KOCUCTEMBI. Arposkocucrtema. ArponeHo3. Pazmuuuns
MEX/1y aHTPOIIOT€HHBIMH U MTPUPOJIHBIMHU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTBI ypOO3KOcHCTeM. ['opojackas
¢nopa u ¢dayna. Cunantponuszauus ropojckod ¢daynel. buonornueckoe u
X035IMCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHSI OCHOBHBIX B3aMMOCHCTBHII OPraHU3MOB B
sKocucTeMax. Poib kackaonoeo s¢gexma u 6udo8-30upukamopos (Kirouesvlx
61008) 6 QyHKYUOHUpOoBanuu 3Kkocucmem. IlepeHOC SHEPIUU U BEIIECCTB MEXKIY
CMEXHBIMH 3KOCHUCTEMaMH. Y CTOWYMBOCTh OPTAaHU3MOB, MOIMYJISIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmol 8030eticmeus 3aepA3HEHUU pPA3HbIX munoe Ha
CcyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHSX,
OCHOBbI  DKOJI02UHECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  8030€lCMBUSL.
MeTo10510THsI MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX SIKOCUCTEM.

JleMoHCTpanumn
[Toptpert: A. JIxk. TeHncnu.
Tabmuuer u  cxembl:  «CtpykTypa  OumoleHo3a»,  «OKocHcTeMa

MIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEeMa XBOWHOIO Jiecay, « ODyHKIUOHAIbHBIC
IPYNIbl OPTaHU3MOB B JKOCHUCTEME», «KpyroBopoT BeIIeCTB B 3KOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, AETPUTHANA)Y, « IKOJOTUUYECKAS] TUpaAMUA YUCEI,
«IKojoruyeckas nupaMuga OMOMacchl», «IKOJOTHYECKass MUpaMuia SHEPTUN,
«O06pazoBanue Oonotay, «llepBuunas cykueccus», «BoccranoBieHue jgeca mocie
noxkapay», «KOCHUCTEMa 03epay», «ATrpoieHo3», «KpyroBopor BemecTB U MOTOK
SHEPTUU B arporeHo3er, «[Ipumepsl ypOoIKoCHUCTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepei, repdapr KyJIbTypHBIX M TUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJICITb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3yueHue u onucanue ypoOIKOCUCTEMBI.

JlabopaTtopuasi pabdora «/3yueHue pasHOOOpa3Wsi MEITKHUX TMOYBEHHBIX
YICHUCTOHOTHX B PA3HBIX IKOCHCTEMaX).

IKCKYpcusi «DKCKYpCHsl B TUIIUYHBIA OWoreoreHo3 (B ayOpaBy, OepesHsiK,
€JIbHUK, Ha CYXOJIOJIbHBIM WU TOMMEHHBIN JIyT, 03€p0, O0JIOTO).

IKCKYpCcUsl «IKCKYpPCHUS B arpO3KOCUCTEMY (HA MOJIE€ WK B TEIUTMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riod6anbHas IKocHUcTEMA

buocdepa — obuiennanerapHas 000j04ka 3eMIIH, T/I€ CYIIECTBYET WM
CyIlIeCTBOBaJa XM3Hb. Pa3BuTue mpeacrasieHuit o ouochepe B Tpyaax 3. 3rocca.



VYuenue B. . Bepraackoro o 6uochepe. O6mactu 6uochepst u e€ cocrtas. XKuboe
BEILIECTBO OMOCc(hephl U ero PyHKIIUH.

3aKOHOMEPHOCTH CyIiecTBOBaHUs Onocdeprsl. OcobenHocTn 6uochepsl Kak
ro0anpHON 3KOocucTeMbl. J[MHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTeoXMMHUYECKUEe LUKIbI (yrieposaa, a3oTa). PUTMUYHOCTD sBJIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonstue o Oumome. OCHOBHBIE OMOMBI CYIIU:
TYH/pa, XBOMHBIC JIeca, CMEIIIaHHbBIE U TUPOKOJUCTBEHHBIE Jieca, CTETH, CAaBAaHHBI,
MTyCTBIHU, TPOITUYECKHUE JIeca, BRICOKOTOPhs. Kiumar, pacCTUTEIBHBIA M KUBOTHBIN
MHpP OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaa 1
Oonoc@epHbIX PYHKIUIA.

JlemoHcTpanuu

[Toptpetsl: B. W. Bepuanckuii, 3. 3tocc.

Tabmuubl u cxembl: «['eocdepnr 3emnn», «KpyroBopor azora B mpupoje»,
«KpyroBopoTr yrimepoma B mpupone», «KpyroBopoT KHCIOpoma B TMPHUPOJICH,
«KpyroBopoT Bojbl B mipupojie», «OcHOBHbIE OMOMBI cyminy, «Knumarudeckue
nosaca 3emin», «TyHnapa», «Tairay, «CMemannbii jecy, «IInpoKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «llycTeiHsay, « Tpormnueckuit gecy.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJIJIEKITUHU YKUBOTHBIX.

Tema 11. YestoBek M OKpy:ka0IIa" cpeaa

OKOJIOTUYECKUE KPHU3UCBl W WX IpUYUHBL. Bo3xeicTBHEe YeloBEeKa Ha
ouocdepy. 3arps3HeHHE BO3AYIIHOW cpeabpl. OxpaHa BO3ayXa. 3arps3HCHHE
BoAHOW cpenbl. OxpaHa BOJIHBIX pecypcoB. Paspymienne mouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. MI3MeHeHne KimMara.

AHTpOIIOTE€HHOE BO3JCHCTBHE HA PACTUTENIbHBIM W KUBOTHBIM Mup. OxpaHa
PACTUTENHHOTO W JKUBOTHOTO MHUpA. OCHOBHBIC TPHUHITUIIBI OXPaHBI TPHPOIBI.
Kpacasie xuuru. Ocobo oxpansembie mnpupognsie Tepputopun (OOIIT).
Borannueckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPHUHIMIBI YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA M TMPHUPOJIBI.
PanronansHO€  MPUPONOMONIB30BAHUE W COXpaHEHHWE  OMOJIOTHYECKOTO
pazHooOpasus 3emsid. OOIIMEe 3aKOHOMEPHOCTHU TJIOOATBHBIX AKOJOTHYECKUX
Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOTO KPU3HCA U €TI0 BEPOSITHBIC TTOCIICICTBHS.

Pa3BuTne METOMOB MOHHUTOPHMHTA pPa3BUTHSA OIMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemuvie uccied08anus nepexooa K pecypcocbepezaiowell u
KOHKYPEeHmMOocnocooHou snepeemuxke. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvle ungopmayuonnvie cucmemvl, obecneyugarowue O0ocmyn K
uHgopmayuu no COCMOSHUIN OMOENbHbIX U008 U IKocucmem. OCHOBbI



IKOpeaduIumayuy Kocucmem U Ccnocobog 060pvOLL ¢  OUONOBPENHCOCHUIMU.
Pexoncmpykyus MOpcKux u Ha3eMHbIX IKOCUCTIEM.

JleMoHCTpanun

Tabmumet  w cxeMbl:  «3arps3HeHue  atMochepbl»,  «3arps3HeHHUE
rugpoceprr», <«3arps3HeHne mouBbl», «llapHuKOBBIE AddexT», «Ocobo
OXpaHsieMbIe PUPOIHBIC TEPPUTOPHIY, «MOJICTH YIPABIIEMOT0 MUPaY.
Oo6opynoBanne: ¢GoTtorpadun OXpaHSIEMBIX PACTEHUH W >KUBOTHBIX KpacHoii
kHuru Poccuiickon @enepanuu, KpacHoi KHUTH pernuoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUHX HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHUS
oOy4aronMMucsl MporpaMM CpelHero oOuero oO0pa3oBaHMs: JIMYHOCTHBIE,
METaNpeIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUSI MPOTrPaMMBbl 10 OMOJIOTUH
BBIJICJICHBI CIICAYIOIINE COCTABIISIONIAE: OCO3HAHUE OOYYAIOIIUMHUCS POCCHICKOM
IrPaXXIAHCKON UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOINpPENENCHUI0, Haluuyue Mmomusayuu K OOydYeHHIO  OUOJIOTHH,
yeneHanpaegienHoe pazeumue BHYTPEHHHUX YOEXKIICHUNU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPATUIUNA Pa3BUTHUS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0OYYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIIBHOCTH [I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haluyue NPABOCO3HAHUS  IKOJIOTHUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH )KU3HEHHBIC TJIAHBbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPaMMBI IO OMOJIOTMHU JOCTUTAIOTCS
B C€IMHCTBE Y4ye€OHOW U BOCIUTATEIILHOW JEATEIIbHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEACHUS U CIIOCOOCTBYIOT TIPOIlECCaM CaMOMO3HAHUS, CAMOBOCIUTAHUS H
CaMOpa3BUTHSA, PA3BUTUS BHYTPEHHEW TO3WUIMM JUYHOCTH, MATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M MPABOIMOPSIKY, YEJIOBEKY TpyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICAUIO H
TPAAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUpPOSIE U
OKPY’KaroIIEn Cpese.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOro mpeamera «buomorusy»
JIOJKHBI OTPaXXaTh TOTOBHOCTH M CIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX BHYTPEHHUX  YOCXKICHUW, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIECTBa, PACIIUPEHUE KU3ZHEHHOTO
OTbITA U OMBITA JEATEIBHOCTH B MPOIECCE pealM3allii OCHOBHBIX HapaBICHUMN
BOCITUTATEILHOM JIESITEIHHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaIaHCKOT0 BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYaIOMErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)K€HUE
3aKOHa M MPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOW TBOPUYECKON [ESITENBHOCTH TMPU CO3JAaHUU
y4eOHBIX MPOCKTOB, PEIICHWHU YYCOHBIX M IMO3HABATENIbHBIX 3aJ1ay, BBIITOJIHEHUU
OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3MIIMIO IO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHITH €¢;

YMEHHUE YUYUTHIBATH B CBOMX JCHUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMO/JICUCTBUS JIIOJICH C Pa3HBIMHU YOCKIECHUAMH, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOILIECCE COBMECTHOTO BBINOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIAEAOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIICHUS K MHEHHUIO OINMOHEHTOB MpHU OOCYXKIECHUH CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTH K TYMaHUTApHON U BOJIOHTEPCKOM IEATEILHOCTH;

2) NIaTPHOTHYECKOTO BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
MaTpuoTU3Ma, YBaXXEHUS K CBOEMY HAapOJy, UYyBCTBAa OTBETCTBEHHOCTH TNEpe]
Ponuuou, ropmoctm 3a cBOM Kpal, cBOK PoanmHy, CBOM S3BIK U KYJBTYpY,
MPOIIIOE M HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJIHOMY HACJICAUIO U MaMSTHUKAM MPUPO/IBI,
NOCTUXEHUAM Poccuu B HayKe, UICKYCCTBE, CLIOPTE, TEXHOJIOTHUAX, TPYIE;

CIIOCOOHOCTh OIIEHHUBATh BKJIAJ POCCHUHCKHUX YUYCHBIX B CTAHOBJICHHUE U
pa3BuTHE OWMOJIOTHM, TOHUMAHMS 3HA4YCHUsT OWOJOTUM B TO3HAHWK 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaelHas yoeXJICHHOCTh, TOTOBHOCTh K CIy)XKeHUIO W 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUHMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, TUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCH HA MOPAIILHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTHU;

OCO3HAHUE JJUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O NPHUHATHS IIEHHOCTEH CEMEWHOM JKM3HU B COOTBETCTBHUU C
TpaauusiMHu Hapo10B Poccuu;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas 3CTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHHUE YMOIIMOHAIIBHOTO BO3/ICMCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOW JTUYHOCTH;

5) ¢usnyeckoro BocnuTaHHs, (POPMHUPOBAHUS KYJbTYPbl 310POBbSI H
IMOLMOHAJIBHOIO 0J1arONOTyYHs:

NOHMMAHUE U peanu3alus 3I0pOBOr0 M 0e30macHOro oopasza KU3HU
(3mopoBOE  TMHUTaHWE, COONIOJCHUE TUTHEHUYECKUX TpaBUI U HOPM,
cOaMaHCUPOBAHHBIA PEXUM 3aHATUH M OTAbIXa, peryiaspHas (Qusnueckas
aKTUBHOCTH), OEpPEXHOTrO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (PU3HUECKOMY U TICUXHMUYECKOMY 3/I0POBbIO;

MMOHMMAHUE LEHHOCTH NpPaBWJ HHAMBUIAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYaIUsX, YTPOXKAIOUIUX 30POBBIO U YKU3HU JIIOJIEH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIMOTpEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TpYJy, OCO3HAaHHE LIEHHOCTH MAacTEpCTBa, TPYIOIIOOUE;
TOTOBHOCTh K aKTUBHOM JESTEIBHOCTH TEXHOJIOTHYECKOW M COLMATIbHOM
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO

BBITIOJTHATH TaKyIO JEATEIbHOCTD;

HMHTEpEC K pa3iuuHbIM cdepam npodheccCuOHATbHOU NeSATeTbHOCTH, YMEHUE
COBEpIlIaTh OCO3HAHHBIA BBIOOP Oyaymiei mpodeccu W peasu30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh U CHOCOOHOCTh K O0Opa3oBaHHI0O M CcaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU KU3HU;

7) IKOJIOTHYECKOT0 BOCTIHTAHMS:

HKOJIOTUYECKU 1IeJIECO00pa3HOe OTHOUIEHHE K MPUPOAE KaK HCTOYHHUKY
KW3HU Ha 3eEMJIE, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: NPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCJHEACTBUNA ISt
OKPYKarOIIEU CPEbI;

OCO3HAHHME TJI00aTBFHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM W MyTel ux
peLieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU HM3YYEHUH OHOJOTUHU
3HAHUA W YMEHMsS TIPU pEIIeHUH TpoOJieM, CBA3aHHBIX C PaIMOHAIBHBIM
IPUPOJIONOIb30BaHUEM  (COONIIOIEHWE  TPaBWJ  MOBEACHHUA B MPUPOJE,
HalpaBJICHHBIX HAa COXPAaHEHHE PABHOBECHS B 3KOCUCTEMAX, OXpPaHY BHJOB,
AKOCHUCTEM, OHOChephl);

AKTUBHOE HEMPHUATUE JEUCTBUM, TMPUHOCIIIMX BpEH  OKPYXkKarOIIEeH
OPUPOAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJIArONMPUATHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJOTHYECKOrO0 MBIIUIEHUS, SIKOJIOTUYECKON KYJIbTYPHI,
OTbITa JEeSTEILHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMATBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKOMN JIEATEbHOCTH SKOJOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO TO3HAHUSI:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKW M OOIECTBEHHON MPAKTHKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM W UYUTATEIBCKOW KYJIBTYpPhl KaK CpEJCTBa
B3aMMOJICUCTBHS MEX]TY JIFOJbMH U TIO3HAHUS MUDA;

MOHMMaHUEe crenuduKku OHOJIOTUM KaK HayKd, OCO3HAaHUA €¢ pPOJu B
GbOopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUM 1E€JIOCTHOTO
MPEJCTaBICHUS 00 OKPYXaloIleM MHUPE KaK O €JUHCTBE MPHUPOJbI, YeJIOBEKa U
oOliecTBa, B IMO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEM U pelIeHuu MpodiieM
COXpaHEHUS TPUPOITHOTO PABHOBECHS;

yOEXJICHHOCTh B 3HAYMMOCTH OHMOJIOTHM [IJIi COBPEMEHHOW NMBUIIU3AIUU:
oOecrieyeHus: HOBOTO YPOBHSI PAa3BUTHSl MEIUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX  peliaTh PECypCcHbIe MNPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTe BhIXOJA U3 TIIOOATBHBIX SKOJOTUYECKUX MPOOIeM U
obecrieyeHuss  MepexoJa K  YCTOMYMBOMY  pPa3BUTHIO,  pallMOHAJIBLHOMY
WCTIOJIb30BAHUIO TIPUPOJIHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHOJIOTUYECKUX 3HAHUW B IENAX
MOBBIIICHUS OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW TPAaMOTHOCTHU oOydaronuxcs, (GopmMupyeMoi
MIpU U3y4YECHUH OMOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCIIOJIb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaiu3a |
OOBSCHEHHUSI SIBIICHUN OKPYXAIOIIEr0 MUPA W MPOUCXOANINX B HEM U3MEHEHUH,
yMEHUE JellaTh OOOCHOBAHHBIC 3aKITIOYCHHUS HA OCHOBE HAyYHBIX (PAKTOB H
UMEIOITUXCS JAHHBIX C LEJbI0 MOJIyYeHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEJIPHO HCIOJIb30BaTh OMOJOTHMUECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE IIEHHOCTH HAYyYHOM JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MIPOCKTHYIO U UCCIIEIOBATEIIHCKYIO JIEITEIIbHOCTh MHANBUIYAIBHO U B TPYIITIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHNIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUW 1O OWOJIOTHU B
COOTBETCTBHH C KU3HECHHBIMU IMOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yibTaThl OCBOEHHUs ydueOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HA4YMMble g (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOIIMXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHENMU(GUKY METOAOB IIO3HAHWS,
HCTIOJb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, Mpoliecc,
CUCTEMa, Hay4dHbIH (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCJIeIOBaHUE,  HAONIOJEHUE, M3MEpPEHUEe, OJKCIEPUMEHT U  JApYTHE);
YHUBEpCAJIbHBIC y4eOHBIC JCHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHBHEBIC,

PETYJISTUBHBIE), o0ecIeunBaroIye dbopmupoBanue byHKIIMOHATBHOU
IPaMOTHOCTM M  COLIMAJbHOW KOMIIETEHIMH OOy4aroluXcs; CHOCOOHOCTb
oOyJaromuxcst UCIIOJIb30BaTh OCBOCHHBIE MEXIMCLUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHMs W  YyHUBEpCalbHble YydeOHble JCHCTBUS B
ITI03HABATEIILHON U COLMAIIBHOM MTPAKTHUKE.

B pesynbrare wu3yuyeHuss OHOJOTMM HA YpPOBHE CpeIHEro  oOwIero
oOpa3zoBanust y oOywatomerocss OyAayT c@opMupoBaHbl IO3HABaTEIbHbBIE
YHUBEpCalbHbIE YUeOHbIE JEHCTBUS, KOMMYHUKATHUBHBIE YHUBEPCAJIbHbIE YUEOHbIE
NCHCTBUS, pEryJlsATUBHBIE YHHUBEpCAlbHbIE Y4YeOHbIE JEWCTBUSA, COBMECTHAs
NEeATEIbHOCTb.

MertanpenMeTHbIE PE3yJbTaThl OCBOEHHUS MPOrpaMMbl CPEAHEr0 OOIIEro
00pa3oBaHuUsl IOJHKHBI OTPAkKaTh:

OBaanenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU NMO3HABATEJIbHBIMHU
NEeUCTBUAMM:

1) 6a30oBbIe JJOTHYeCKHE AeHCTBUA:

CaMOCTOSITENILHO  (OpPMYNIHMpOBaTh W aKTyaJU3upoBaTh  Ipodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS
(ananu3a, cMHTE3a, CPaBHEHMSI, Kilaccu(UKauu, 0000IIEeHHs ), pACKPBIBATH CMBICIT
OMOJIOrMYECKUX TMOHATHH (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBAThH
CBSA3U C IPYTUMH MTOHATUSAMH );

ONpENENATh LETu JeATeIbHOCTH, 3a/laBasi IMapaMeTpbl M KpPUTEPUU HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTAThI I€ITEIbHOCTH C MOCTABIECHHBIMU LIEJISIMH;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl O0BsICHEHUST (DAKTOB U SIBJICHUI
YKABOM IIPUPOBI;

CTPOUTBH JIOTMYECKHE PACCYKIEHUA (MHAYKTHBHBIE, JAENYKTHBHBIC, IO
aHAJOTUM), BBISBISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUYHUS B pPacCMaTpUBAEMBbIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIFOUCHHUS;

OPUMEHATH  CXEMHO-MOJEJIbHBIE  CpeacTBa  JUIS IIPEICTABICHHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHHUN B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTax, a



TAK)K€  NPOTUBOPEYMH  PaA3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IUYHbBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS MPOOJEMBI ¢ YYSTOM aHAJIM3a WMEIOIIUXCS
MaTepualbHbIX U HEMATEpUaJIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTHUBBI B IEATEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH ITOCIIEACTBUH IEATEIBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH padOTy B  YCIOBHUAX pEajbHOIO,
BUPTYaJIbHOIO U KOMOWHHUPOBAHHOTO B3aUMOJIEUCTBHS;

pa3BUBATh KPEATUBHOE MBILUICHHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKUE NeiiCTBHUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HCCIIEI0BATENBCKON U IPOEKTHON JIEATEIbHOCTH,
HaBBIKAMM  pa3pemieHusi 1Opo0sieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY IOUCKY METOJIOB PELIEHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHBIE BHJBI JACATEIBHOCTH IO IOJYYEHHIO HOBOI'O
3HAaHUA, €ro HHTEpIpeTaluu, NpeoOpa3oBaHMI0 U NPUMEHEHUI0 B YYEOHBIX
CUTYaIIMSIX, B TOM YKCJIE MPU CO3JaHUU YUYEOHBIX U COLIMAIBHBIX MPOEKTOB;

(GbopMHpOBaTh HAy4YHbI TUI MBIILIEHUS, BIaJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATUSAMU U METO/IAMY;

CTaBUThb U (OopMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENIbHOM
NEeATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyalM3UpoOBaTh 3ajadvy,
BBIIBUTaTh TUIIOTE3y €€ PEIICHUS, HAXOAUTh apryMEeHTbl AJi1 JOKa3aTelbCTBA
CBOMX YTBEPXKJICHHMI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE€ PEIICHHs 3aJa4d  pPe3yJIbTarThl,
KPUTUYECKHU OLIEHUBATh UX JIOCTOBEPHOCTb, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETCHHBIN OTIBIT;

OCYILIECTBIISATh LEJICHANPABICHHbBII MOUCK IEpeHoca CPEJCTB U CIOCOOOB
NercTBUS B IPOGECCUOHAIBHYIO CPENY;

yMETh IMEPEHOCUTh 3HAaHWS B IO3HABATEIbHYIO M MPAKTHUYECKYIO OOJACTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OPUTHMHAIBHBIE MOAXOJbl M pPELICHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pa6oTa ¢c uHpopMaIHeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHMKAX MH(pOpMAIH (TEKCTEe Yy4eOHOTo
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEparype, OHOJOTMYECKHX CIOBapsAX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHamu3upoBaTh



MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTUUECKU OLEHUBAThH
€€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3aMpOChl U MPUMEHATH PAa3IMYHbIE METOJBI MPHU MOUCKE U
otOope Ouosornyeckoil mHpoOpManry, HEOOXOIUMOM IS BBITIOJHEHUS! Y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT MCHOJIB30BaHUS HWHOOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpMy  TIpenCTaBICHHUS
ouosiornyeckor nHGopmMaIuu (CxeMbl, rpaduKu, AUArpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBAa IMpU padoTe ¢
Ouonornyeckod uHPOpMaIMEl: NPUMEHITh XUMUYECKHE, (U3UUECKUE H
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, (popMyJibl, aOOpeBUATYPY, HOMEHKIATYpY,
UCIOJb30BaTh M IPeoOpazoBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HarJIsAHOCTH;

BJIQJeTh  HAaBBIKAMHM  PAClO3HABaHMSA W 3AlIUTHl  MHQPOpPMAIUH,
MH()OpMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiaeHue yHUBEPCAJIbLHBIMH KOMMYHUKATUBHBIMHU J1€HCTBUSIMM:

1) o01menne:

OCYILECTBISATh KOMMYHUKAIIMU BO BCeX cepax KU3HU, aKTUBHO yUacCTBOBATh
B JMAJIOTe€ WM JMCKYCCHUU MO CYIIECTBY OOCYXJaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCUTEJIBHO BBIMOIHEHUS MpEAJiaraeMoi
3aJlauM, YYUTHIBaTh MHTEPECHl U COINIACOBAHHOCTh MO3MIMH APYTHUX YYACTHHUKOB
JTMAJIoTa Ui JUCKYCCHUH);

pacno3HaBaThb HEBEpOaJbHbIE CpPEJACTBAa OOIICHHS, MOHUMAaTh 3HA4YECHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHMSI KOH(JIMKTHBIX CHUTYyaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIA/IETh PA3IUYHBIMU CHOCOOAMM OOIIEHHS M B3aUMOJACWUCTBUSA, MOHUMATh
HaMEpEeHUs IPYruX JIIOAEH, MPOSIBISTh YBAXKUTEIBHOE OTHOLLIEHUE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHMS C MCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI eI TeJIbHOCTh:

NOHMMAaTh U HCIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBLIX ()OPM B3aMMOACHCTBHS MPH PEIICHNN YIeOHOM 3a1a4u;

BbIOMpaTh TEMAaTUKy U METOJAbl COBMECTHBIX JIEHCTBUH € y4€TOM OOIIMX
MHTEPECOB U BO3MOXHOCTEH KaX/I0T0 4jieHa KOJUICKTHBA;



OPUHUMATh I[€JIM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BbIBATH U
KOOPAVUHUPOBATh JIEUCTBUS MO €€ JOCTH)KEHHUIO: COCTAaBISATh IUIAH JACHCTBHIA,
pacupenensaTb pojad € y4eTOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOI paboThI;

OLICHMBATh KayeCTBO CBOET0 BKJIAJAa M KAXKIOIO y4YaCTHHMKA KOMAaHJIbl B
oO1ui pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBAaTh HAEH C TMO3UIMH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMMOCTH;

OCYLIECTBJISITh IMO3UTHBHOE CTPATETMYECKOE IOBEICHUE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OByaeHue YHMBEPCAJIbHBIMH PeryJIATHBHBIMU AeHCTBUAMM:

1) caMmoopraHu3anusi:

UCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHUS JUIsl BBISIBICHUS MpoOJeM U UX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHWOJIOTMYECKUX 3HAHMM LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEWCTBHSX M IMOCTYINKAaX MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JIEATEIBHOCTD, BBIABIITH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4yu B 00pa30BaTEIbHON
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO  COCTaBJATh IJIaH pEHIeHUs MpoOJeMbl C  y4ETOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTCHUIA;

JaBaTh OLICHKY HOBBIM CHUTYyaLUsIM;

pacIMpsATh paMKHU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEeaNOuYTeHU;

Jies1aTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHE;

OLICHMBATh MPUOOPETECHHBIH OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO M TPOSBICHHUIO IMIMPOKOM 3SpyIuMLIMUA B
pPa3HBIX O00JIACTSIX 3HAHWM, IOCTOSIHHO TIOBBINIATH CBOW 0Opa30BATENbHBIN U
KYJIbTYPHBIA YPOBEHbD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJa/J€Th  HAaBbIKAMU  [IO3HABAaTEIbHOM  peQUIeKCMM KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJbTAaTOB U
OCHOBaHMM, MCHOJIb30BaTh MPUEMBI PeIeKCUU MJisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHUBATh PHUCKU W CBOEBPEMEHHO IPHUHHUMATHh PELIEHHS MO HX
CHUKEHUIO;



OPUHUMATh MOTHBBI W apryMEHTHl APYIMX IpPU AaHAJIU3E pe3yIbTaTOB
JESITEIbHOCTH;

3) npuHsiTHE Cedsl M APYTrUX:

NPUHUMATh Ce0sl, MIOHUMAasl CBOM HEAOCTATKU U IOCTOUHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYTUX [pU AaHAIU3E pPe3yJIbTaToB
JESITEIbHOCTH;

IPU3HABATh CBOEC IIPABO U MPABO JIPYTUX HA OLIMOKU;

pa3BHUBaTh CIOCOOHOCTh IOHUMATh MUP C IMO3ULIUHU APYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbie pe3ynbTaThl OCBOEHUS COACpXKAHHUS y4eOHOro mpenMera
«buonorus» Ha yrayOJCHHOM YpOBHE OpPUEHTHPOBaHbI Ha oOOecreueHue
npopunbHoro  0o0yueHuss  oOydaromuxcsa  Ouosiorud. OHU  BKIIIOYAIOT:
crienuduyeckue st OMOJIOTMU HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEUCTBUH 11O
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW M UX MPUMEHEHHUIO B PA3JIMUHBIX YUY€OHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cUTyalusx. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI IO
rojgaM U3y4eHUs.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS y4eOHOTO mpeameta «buomorus» B 10
Kaacce OMKHbI OTPAXKaTh:

chOPMHPOBAHHOCTh 3HAHUM O MECTE€ M POJU OHOJOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBCHHO-HAYYHOM KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB TMPHUPOABI M  PEHIEHUH MOpoOJeM  palMOHAIBHOTO
IPUPOAOIIONB30BAHUSA, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUCHBIX B pa3BUTHE
OMoJIorny;

BIAJICHUE CHUCTEMOM OWOJOTMYECKUX 3HAHUM, KOTOpas  BKIIOYAET:
OCHOBOTIOJIATralOIIMe OHOJIOTUYECKHE TEPMHUHBI M TIOHATHUS (KU3HB, KIIETKA,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CaMOPETYJIALHs, CaMOBOCIPOU3BEACHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT W Pa3BUTHE), OMOJIOTHUECKHE TEOPHUH
(xknerounas teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpoMocomHas Teopust
HacneacTBeHHocT T. Moprana), yuenuss (H. WM. BaBwioBa — o 1eHTpax
MHOTOoOOpa3usi YW  MPOUCXOXKICHHUS  KYJbTYPHBIX  PAcTCHMM),  3aKOHBI
(eamHOOOpaA3Msi MMOTOMKOB IEPBOTO TOKOJIEHUS, PaCIHISIJICHUs, YUCTOTHI TaMerT,
He3aBHUCUMOTO HaciegoBaHus [. Menzens, TOMOJIOTHYECKHX PSIOB B
HACJIEICTBEHHOU V3MEHYUBOCTH H. . Basuiiosa), MPUHLIATIBI
(KOMIIIIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO ITO3HAHUS, HCIOJb3yeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB (OMHCAHHWE, W3MEpPEHHUE,
HaOII0ICHUE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHbIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapuOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHHW3MOB, B TOM YHCIE
OakTepuil, TpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOEHHSI OPraHOB M CUCTEM
OpraHOB PACTEHUM, JKUBOTHBIX, YEJIOBEKa, IPOLIECCOB KU3HENEATEIbHOCTH,
MPOTEKAIOIINX B OPraHM3Max PACTCHMI, )KUBOTHBIX M YEJIOBEKa, OMOJIOTHUYECKUX
MPOLIECCOB: OOMEHa BellecTB (MEeTaboIn3M), TPEBPAIICHNUS SHEPTUHU, OpPOKEHHUS,
aBTOTPO(HOIO U reTepoTpOPHOro TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHUHTE3A,
MHUTO3a, MEW03a, raMeTorenes3a, 3MOpHOreHes3a, noCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHIWBUIYaTbHOTO  pa3BUTUA  OpraHm3ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, TETEPO3UCa, UCKYCCTBEHHOTO 0TO0DA;

YMEHHME YCTAaHABIMBAThb B3aUMOCBSI3U MEXKIY OPTraHOMJAMU KIETKHM U HX
(YHKIUSMH, CTPOCHHMEM KIETOK pa3HbIX TKaHEH M HX QYHKIUSIMH, MEXKIY
OpraHaMM W CHUCTEeMaMH OpPTaHOB Y pAacTEHUH, >KMBOTHBIX M 4YEIOBEKa U WX
(YHKIUAMH, MEXAYy CHCTEMaMU OPraHoOB M UX (YHKUUSAMH, MEXKIY 3TalaMu
oOMeHa BEIIECTB, 3TallaMU KJIIETOUHOTO IIUKJIa U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
TanaMu AMOPHUOHAIBHOTO Pa3BUTHUS, TE€HOTUIIOM M (PEHOTUIIOM, (DEHOTHUIIOM H
dbakTOpamMu cpesibl OOUTAHUS;

YMEHHE BBISBJIATh OTJIMYUTENbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHUM, )KUBOTHBIX U YEJIOBEKa,;

YMEHHME HCIOJIb30BATh COOTBETCTBYIOIIUE apPryMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUJIsl JIOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIICICTBEHHbIE
CBSI3M MEXKIY UCCIIEeyeMbIMU OMOJOTMUYECKUMHU MPOLIECCAMU U SIBJICHUSIMU, J1€1aTh
BBIBO/IbI U TIPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3yIbTaTOB,;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPAKTHYECKHE padoThl, COOJIOAATH
MpaBuJia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OKCIEPUMEHTAIBHBIMU
cpeactBamu, GOpMyIUpys IElb HWCCICNOBAaHUS, aHAIM3HPOBATH IOJTyYEHHBIC
pe3yJIbTaThl U JAENIaTh BBIBOJBL;

YMEHHUE Yy4acTBOBATh B Y4EOHO-MCCIENOBATEIBCKOW padoTe 1Mo Ouoioruw,
DKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIHHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABISATh  TOJYyYEHHBIC  pe3yibTaThl HAa  YUYCHHUYECKUX
KOH(epeHIusIX;

YMEHHE OIICHMBATh ASTHUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEAOBAHUN B
objactu  OMONOrMM W MEIUUMHBI  (KJIOHHPOBAaHHWE,  HMCKYCCTBEHHOE
OILIOJIOTBOPEHHE, HAIPABICHHOE M3MEHEHHE T€HOMa W CO3/IaHWE TPaHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYILECTBISATh OCO3HAHHBIM BhIOOp Oynaymied mnpodeccruoHanbHON
JEeSATEIBHOCTH B 00JacTH OMOJIOTUHU, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUU,
CEJIbCKOTO XO3SIICTBA, MUINEBONW MPOMBIIUICHHOCTH, YIIIYOJISATh MMO3HABATEIbHBIN
UHTEpEC, HAMPaBJICHHBI HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOHKEHHE OMOJIOTHYECKOro 00pa30BaHHMA B  OpTraHM3ALMAX CPEAHETO
po(hecCHOHANFHOTO U BBICIIETO0 00pa30BaHUSI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS ydeOHoro mpeamera «buomorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

chOpMHPOBAHHOCTh, 3HAHUM O MECTe€ M pPOJU OHOJOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KApTUHBl MHpA, B IO3HAHUM 3aKOHOB IPUPOJBI U PEIICHUH HKOJIOTHYECKUX
npoOJeM 4YeJoBeYecTBa, a TAKXKE B PEIIEHHWH BONPOCOB PALMOHAIBLHOTO
MPUPOJONOIB30BAHMS, U B POPMUPOBAHUU LIEHHOCTHOIO OTHOLIEHUS K MPHUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJIE POCCUHCKUX U 3apyOEKHBIX YUCHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHY;

YMEHUE BIANETh CUCTEMON OWOJIOIrMYECKUX 3HAHWM, KOTOpas BKIHOYAET
ONpeNeNeHus] M TMOHMMAHHE CYUIHOCTH OCHOBOMNOJAraroumMx OHOJIOrHYeCKUX
TEPMUHOB M TIOHSTHM (BHJ, JKOcucTeMa, Ouocdepa), OHMOJOTUYECKUE TEOPHUH
(3BoronmonHas teopusi Y. JlapBuHA, CUHTETUYECKAs! TEOPHS 3BOJIOLUM), YUCHUS
(A. H. CesepiioBa — 0 nmyTsix U HamnpaslieHusx 3Bofitonnu, B.M. Bepnajnckoro — o
ouocdepe), 3akonnl (reHeruyeckoro paBHoBecus JIk. Xapnu u B. BaiinOepra,
3apoasimieBoro cxoactsa K. M. bospa), mpaBuna (Munumyma FO. JluOuxa,
AKOJIOTUYECKON MHUpPaMHIbl DHEPruu), TUroTesbl (rumoteza «mupa PHK» V.
['unGepra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJJaMH  HAy4YHOro  IO3HAHMS,
UCIIOJIb3YEMbIMH B OMOJIOTMYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(omucanue, u3MepeHue, HaOJIOJICHHUE, DKCIEPUMEHT), CIOCO0aMU BBISBICHUS U
OLICHKU aHTPOIIOT€HHBIX U3MEHEHHU B TPUPOJIE;

YMEHHME BBIIEIATh CYLUIECTBEHHbIE TMPU3HAKU: BUAOB, OHOI€OLIEHO30B,
AKOCUCTEM M Ouocdepbl, CTAOMIM3UPYIOIIEro, ABWKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIONaTPpUYECKOro u CUMITaTPUYECKOTO
BUI000Pa30BaHUs, BIUSHUS JABMKYIITUX CHJI DBOJIONMK Ha TeHO(MOH T TIOMYJISINH,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpelie 0OUTaHusl, YepeOBaHUs HalpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BELIECTB M MOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aWMOCBS3M MEXKIy NPOLECCAMH 3BOJIIOLINH,
JABIDKYIIMMH CHJIAMH aHTPONOreHE3a, KOMIIOHEHTaMU Pa3JIMYHBIX IKOCUCTEM H
IPUCIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJAWYUTEIbHbIE  TPU3HAKA  JKUBBIX  CHCTEM,
IPUCIOCOOJIEHHOCTh BUJIOB K Cpejie 00UTaHMs], aOMOTUYECKUX U OMOTUYECKHUX



KOMIIOHEHTOB ~ SKOCHUCTEM, B3aWMOCBS3€M OpPraHW3MOB B  COOOIIECTBAX,
AHTPOTIOTCHHBIX M3MEHEHHUN B YKOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE aPTyMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTelbCTBA POJCTBA OPTaHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CPEJIbl OOUTaHUS, CIUHCTBA
YeIIOBEYECKMX pac, HEOOXOTUMOCTH COXpaHEHUS MHOroo0Opasus BHIOB W
HKOCHCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS TPUPOJIBI M YEIOBEUYCCTBA,

YMEHHE peniaTh OUOJIOTUYECKUE 3a/1a4H, BBIABIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKIY MCCIIETyeMbIMU OMOJOTHUYECKUMHU MPOILIECCAMU U SIBJICHHUSIMH, JIE1aTh
BBIBOJIbI ¥ TIPOTHO3HI HA OCHOBAHUY TIOJyYEHHBIX PE3yJIbTaTOB;

YMCHHE BBITIOIHATH J1a00paTOpHbIE W MpaKTUYECKHEe paboThl, COOI0IATh
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPATh WX OSKCIECPUMEHTATBHBIMU
cpeactBamu, GOpMyIUpysS Ielb HWCCICNOBAaHUS, AHAIM3HPOBATh MOTyYEHHBIC
pe3yNbTaThl U JACNIaTh BHIBOIBL;

YMEHHME y4acTBOBaTh B Y4eOHO-HMCCIIEI0BATENbCKOW padoTe 1o Ouoiioruwu,
AKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, H
nyOJMYHO  TPENCTaBIsATh  MOJYyYEHHBIE  pPE3ydbTaTbl HA  YYCHHYECKUX
KOH(DEpEeHITUSIX;

yYMEHUE OlLIEHWBATh TUIMOTE3bl M TEOPUH O MTPOUCXOKICHUH KU3HU, YEIOBEKa
M 4YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOco0ax MperoTBpALECHUsS
r100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIIATh OCO3HAHHBIA BbIOOp Oyaymied mnpodeccruoHaIbHOM
JeSTEILHOCTH B 00JIACTH OMOJIOTHH, KOJIOTHH, IIPUPOIONIOJIH30BAHUS, METUIIMHBI,
OMOTEXHOJIOTMH, TICUXOJIOTMH, BETEPUHAPUH, CEIBCKOTO XO35AMCTBA, MHILEBOM
MPOMBINIJICHHOCTH, YIIyOJATh TO3HABaTeNbHBIM WHTEpEC, HAIpaBJICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOLIEH  mpodeccHu W MPOJOIDKEHHE
OMOJIOTHYECKOro 00pa3oBaHUs B OpTraHU3AIUSAX CPEIHEro MpodecCHOHANBHOTO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo 4yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kourpoubnubie | IIpakTuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 buonorus kak Hayka 1
2 JKuBbie CUCTEMBI U UX U3YUYCHHE 2
3 Buonorus xak Hayka 1
4 buonorus kak Hayka 1
5 buonorus kierku 2 0.5
6 XUMHYECKasi OpraHu3ausl KICTKH 10
7 Crtpoenue u pyHKIUU KIETKU 8
8 OOMeH BelIeCcTB U NMPEBpalllEHUE SHEPTUU B 9 1
KJIETKE
9 Hacnencrennas ungopmanus u 9 05
peanu3arys e¢ B KIIETKe
10 JKHW3HEeHHBIN [TUKII KIIETKU 6 1 1
11 CrpoeHnue u pyHKIIMN OPraHu3MOB 17 1.5
12 Pa3smHOXkeHME U pa3BUTHE OPraHU3MOB 8 1.5
13 I'eHeTHKa — Hayka O HacI€ACTBEHHOCTH U 5 05
W3MEHYHUBOCTH OPTaHU3MOB
14 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
15 3aKOHOMEPHOCTH U3MEHUYUBOCTH
16 I'eneTuka yenoseka 0.5
17 Cenekiusi OpraHU3MOB 1




18 BuorexHonorus u cuaTeTYecKass OMOIOT s 4
19 PezepBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 104 13




11 KITACC

KoJsun4yecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Konrpoabubie | IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoTshI padoThI
pecypchbl
1 3apokIeHUE U Pa3BUTHE IBOJIOLIMOHHBIX 4
MIPEJICTABICHUIA B OMOJIOTUU
MUuKpO3BOIIOIHS U €€ PE3yNIbTaThI 14 2
Maxkpo3BONIOIUS U €€ PE3yNIbTaThI 6
[IpoucxoxaeHre u pa3BUTHE KU3HHA HA
4 P 8 P 15 15
3emiie
5 [TpoucxoxacHue YeaoBeKa — aHTPOIOTCHE3 10 1 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHHIX
6 OpPraHU3MOB U HaJIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpeion
OpranusMel U cpesia OOUTaHUS 1.5
DKOJIOTHS BUAOB U MONYJIALIHMA 0.5
DKosorus cooOIecTB. DKOIOTHIECKUE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rnodanpHas 3xocucreMa
11 UYenoBek U OKpyKarolas cpeia 1
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 104 2 7.5
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