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MOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo y4ueOHOMY mpeamety "buomorus" (mamee - Owosorus) Ha
ypOBHE cpenHero obdiero obpa3zoBaHus pa3paboraHa Ha ocHoBe denepambHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoit denepanumny,
OdI'OC COO, Konnenuuu mpernojaBaHus y4deOHOTO TmpeaMmera «buomorus» wu
OCHOBHBIX MOJIOKEHUH (eepaabHoi paboueit mporpaMmbl BOCIIUTAHUS.

Yuebnbrii npeamer «buonorusiy yrimyon€HHoro yposHs u3ydenus (10-12
KJIACCHI) SIBIISIETCSI OAHUM M3 KOMIIOHEHTOB MpeAMETHOMN o0nactu «EcTecTBeHHO-
HayuHble mnpeaMere». CormacHo mnonoxkenusm OI'OC COO npodunbHbe
y4eOHbIE MpPEIMEThI, U3ydyaeMble Ha yriayOJEHHOM YpPOBHE, SIBISIIOTCS CIOCOOOM
mupdepennmanun  00ydeHUST HA YPOBHE CpPEIHEro oOmero oOpa3oBaHUS U
MpU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIMM, CpPEeAHUM
o01MM, cpeHUM MPOdEeCCHOHAIBHBIM U BBICIIUM 00pa3oBaHueM. B To e BpeMms
KOKIBIM M3 JTHUX Y4EeOHBIX MPEAMETOB JODKEH OBbITh OpPUEHTUPOBAH Ha
IPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIINX
3a/7a4, CBS3aHHBIX C MpodopUEHTAUEH O00YyYalIMMUXCs W CTUMYJUPOBAHUEM
HMHTEpeca K KOHKPETHOM 00JIaCTU HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OMOJIOTHEH,
MEUIUHOM, SKOJIOTUEH, TICUXOJIOTUEH, CIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo ydeOHomMy mpenmery "buonorus" ma€r mpeactaBieHUE O
Heau W 3ajladax M3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriayO0iaéHHOM
YPOBHE, ONpeAeIsieT 00s13aTesIbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEpKAHUE, €TO0
CTPYKTYPUpOBAaHHME TIO pasfenamM W TeMmaMm, pachpeleleHrue Mo Kiaccam,
PEKOMEHyeT TMOCIEA0BAaTEIbHOCTh HM3YyUYEHHs] Yy4eOHOro Marepuana Cc y4EToM
MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKKM Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTeW oOyuaromuxcsi. B mporpamme mo Ouosioruu
peanu30BaH NPUHIMUII MPEEMCTBEHHOCTH C HU3Yy4YeHHEM OHOJOTHMM Ha YpOBHE
OCHOBHOro  oOmero oOpa3oBaHus, Onarojgapss 4YemMy  IPOCMATPUBAETCA
HAMPaBJICHHOCTh HA  TOCIEAYIOIIEe pa3BUTHE  OWOJIOTMUECKUX  3HAHHM,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIUICHHSI, TPEJICTABIEHUA O 3I0pOBOM oO0pa3e >KW3HH, Ha
BOCIIUTaHUE OEPEKHOTO0 OTHOIIEHUS K OKpyXarwlleil npupoaHoil cpene. B
mporpaMMe o OMOJIOTMHU TaKkKe MOKa3aHbl BO3MOKHOCTH Y4eOHOT0 TIpeaMeTa
«buonorusi»y B peanmmszanuu  TpeboBannit PI'OC COO K mMIaHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOydYeHHs] U B
GbopMHpPOBAaHWN OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIHHOW  JCSATEIHHOCTH
0o0yJaromuxcsi MO0 OCBOCHHUIO COJICp)KAHUSI OMOJIOTMYECKOrOo OoOpa3oBaHUs Ha
YpOBHE CPEeIHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpegHero obuiero oopa3oBaHUs
3aBepiaer Ouojoruyeckoe oOpa3oBaHHME B IIKOJE U OPUEHTUPOBAH Ha



paciidpeHre u yriayOJjeHue 3HaHHM OOydYaromMXcs O JKMBOM MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIE€TOYHOW OWOJIOTMH, SMOPHUOJIOTMM M OHMOJOTMM pPa3BUTHS,
TEHETUKH, CEEKIINHN, OMOTEXHOJIOT U, FBOJIFOLIMOHHOTO YUE€HHUS U YKOJIOTUH.

N3yuenne yudeOHOro mnpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHPOBAHO Ha IOJATOTOBKY OOYYarOIIMXCS K IOCIEAYIOIIEMY IOJIYYEHHUIO
OMOJIOTUYECKOTO  00pa3oBaHUS B  By3aX W OpTraHM3aIUsAX  CPEIHETO
npodeccuoHanbHOro 06pazoBanusi. OCHOBY €ro COJEpKaHUSI COCTAaBISIET cUCTEMa
OMOJOrMYECKUX  3HAHWM, MOJIYYEHHBIX MpPU HU3YYEHUU  OO0Yy4aroIIMMUCS
COOTBETCTBYIOILIUX CUCTEMATHUUECKUX pa3/esioB OMOJIOTMH Ha YPOBHE OCHOBHOI'O
oOmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS MOJY4aroT pa3BUTHE. Tak,
paciidpeHsl U YIUIyOJieHbl OMOJOTHUYECKHE 3HAHUS O PACTEHUAX, JKHUBOTHBIX,
rpubax, OaKkTepusAx, OpPraHU3ME 4YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJIHUTENBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3dMoxkHa Takke WHTErpauus OMOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHSIMH, TOJYYCHHBIMA OOYYAIOIMIMMUCA TPU HU3YUCHHUH
($u3MKH, XUMUHU, Teorpaduu 1 MATEMaTUKH.

CrpykTypa mnporpammbl 1o ydeObHomy mnpenmery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIH UM 53BOJIOUMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4aloTCsl CBOWCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIE JIJIS1 AKUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHu3aliy, IBOJIIOIIMU OPraHUYECKOrO MHUpa Ha 3eMlle,
COXpaHEHHUsT OMOJOTHYECKOro pa3zHooOpa3us mmaHeTsl. Tak, B 10 xkmacce
U3y4aloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OHMOJOTMH, SMOPUOJIIOTMU U
OMOJIOrMM Pa3BUTUS, TEHETUKU U CENEKLHU, OMOTEXHOJIOTUM M CHUHTETUYECKOU
OMOJIOTHH, AKTYaJIU3UPYIOTCS 3HAHUS OOydYaroIMXCs MO OOTaHHMKE, 300JI0THH,
aHatomuu, Qusnonoruu uenoBeka. B 11 kiacce u3ydaroTCs HBOJIOIUOHHOE
y4eHHUe, OCHOBBI DKOJIOTUHU U yueHue o ouocdepe.

VYueOnslii npeaMer  «buonorus»  mpuszBaH  00€CHEUUTh  OCBOCHHE
o0yJaromuMucs: OMOJIOTHYECKUX TEOPUN M 3aKOHOB, UCH, IPUHIIUIIOB U MIPABUIL,
JIS)KAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOpa3uu M OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, IOMyJIsIuy,
OMoIIeHO3a, DKOCUCTEMBI, O BBIAAIOIINXCS HAYYHBIX TOCTHIKEHHUSIX, COBPEMEHHBIX
MCCIICIOBAaHUSIX B OMOJIOTUH, TPUKIATHBIX aClIeKTax OMOJOTUYECKUX 3HAHUU. Jliis
pa3BUTUS M TOAJEPKAaHUS HMHTEepeca OOydalolUXCsl K OHOJOTHMM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUYECKOTO0 MaTepuaia B COJAEP>KaHUU MPOrpaMMBI
1o OMOJOTMM MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTaHOBIEHUS W Pa3BUTHUS
TOM WM MHOW o0nacTh OWONOTMH, BKIIAJIOM OTEUYECTBEHHBIX U 3apyOEKHBIX
yU€HBIX B pEUICHNE BAKHEHIINX OUOIOTHYECKUX B SKOJIOTHUECKUX MPOOIIEM.



Lenb n3ydenus yueOHoro npeamera «buonorus» Ha yriyOonéHHOM ypoBHE —
OBJIaJIcHUE  OOy4alolMMUCS  3HAHMAMH O  CTPYKTYPHO-()YHKIMOHAJIBHOU
OpraHM3allMM JKHUBBIX CHCTEM pA3HOrO paHra U MpUOOPETEHHE YMEHHM
UCIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHUU MHTEpECA K ONpENEIEHHON 00jacTu
npohecCHOHANBHON JEATENIbHOCTH, CBSA3aHHONM ¢ OWOJOTHel, WIh K BBIOOpY
y4eOHOT0 3aBeACHUS I MTPOJOIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusl.

JloctmxeHnne 1enu uU3ydeHus ydeOHoro mpenmera «buomorus» Ha
yIIyOJIEHHOM ypOBHE 00€CIIEUMBAETCS PEMICHUEM CIIETYIOIINX 3a/1a4:

OCBOEHHUE OOYYAIOIIMMHUCSA CUCTEMbI OMOJIOTMYECKUX 3HAHUMI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOpUSX, KOHLEMUUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBujIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPA; O
CTPOCHUHU, MHOTroO0pa3vM M OCOOCHHOCTSIX OMOJIOTMUECKUX CHUCTEM (KJIETKa,
OpraHu3M, MMOMYJIALMS, BUJ, OUOTeOLEeH03, Onocdepa); O BHIIAIOIIUXCS OTKPBITHAX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B ONOJIOTUH;

O3HaKOMJIEHUE OO0Yy4aroUuMxcs C METOJAaMH II03HAaHUS >KMBOW IPUPOJIBL:
MCCJIEI0BATEIbCKUMU  METOJIaMH  OMOJIOTMYECKUX HayK (MOJIGKYJSIpHON H
KJIETOYHOW OHOJOruu, 3MOpPHOJIOTMM W OWOJOTMH pPAa3BUTUS, TEHETUKH H
CEJIEKIIMM, OWOTEXHOJIOTUM M CHUHTETHYECKON OHOJOTHHM, NaJeOHTOJIOTHUH,
HKOJIOTMH);  METOJaMU  CaMOCTOATEIBHOIO  MPOBEACHUS  OMOJIOTMYECKUX
UCCIIEIOBaHUM B JlabopaTopuM U B mpupoje (HaONoJeHue, HU3MEpPEHue,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHUE OOYyYalOUIUMHUCA YMEHUSMHU: CAMOCTOSITEBbHO  HAaXOJHUTh,
aHAJIM3UPOBATh U MCHOJIb30BaTh OMOJOTUYECKYIO HH(OpMAIHIO; MOIb30BATHCS
OMOJIOTUYECKONW TEPMHUHOJIOTUEH M CHMBOJUKOW; YCTaHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U COLUMAIBbHO-3KOHOMHUYECKHMMH U  3KOJIOTMYECKUMU
npoOjeMaMu 4YeJIOBEYECTBA; OIIEHMBATH IOCJEJICTBUS CBOEH IEATEIBHOCTH IO
OTHOIIICHUIO K OKpY)Karolled NpUPOJHON cpene, COOCTBEHHOMY 3J0pPOBBIO H
3JI0POBBIO  OKPY)KAIOIIMUX  JIOJ€H; OOOCHOBBIBATH M COOJIOAATh  MEphI
npoduiakTUK WHOEKITMOHHBIX 3a00JIeBaHMI, TIpaBUia MOBEJICHUS B MPUPOJE U
oOecrieyeHns 6€30MaCHOCTH COOCTBEHHOM KU3HEAESITENbHOCTH B UpE3BhIYANHBIX
CUTyallMsIX ~NPUPOJHOTO M  TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBPEMEHHBIEC HayUHbIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BuTHE Yy 00y4arOUIUXCsl MHTEIJIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OMOJIOTMH, pEUIaeMbIMU €10 MpoOJIeMaMH, METOAOJIOTHe
OHMOJIOTYECKOr0o UCCJIEI0BAHMS, IIPOBEICHUS HKCIIEPUMEHTAIBHBIX
UCCJIeIOBAHUM, pelIeHHs] OMOJIOTHYEeCKUX 3a7a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
00BEKTOB U MPOLIECCOB;



BOCIHUTAHUE y 00YYAIOIIUXCS [IEHHOCTHOTO OTHOIICHUS K KUBOM MPHUPOJE B
IEJIOM U K OTJIETbHBIM €€ 00beKTaM U SIBICHUSAM; (DOPMUPOBAHUE IKOJIOTMUECKOM,
FeHETUYECKOM TpPaMOTHOCTH, OOIIe KyJbTyphl TOBEACHHUS B  IPUPOJEC;
UHTErpallii €CTeCTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOYyYarOIIMMHUCS  KOMIIETEHTHOCTH B PalMOHAIBHOM
IPUPOAOIIOIL30BaHUN (COONIO/IEHNE TpaBUi TOBEIECHUS B MPUPOJE, OXPaHbl
BHJIOB, 9KOCUCTEM, Onocdepbl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI U 3/I0POBbS
OKpYXaromux Jrofeit  (coOmromeHuss Mep NPOPUIAKTUKA — 3a00JICBaHUM,
oOecrieueHrue 0OE30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLHSIX
OPUPOAHOTO M  TEXHOTCHHOIO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTHYECKUX 3HAHUI U YMEHHH B MOBCEIHEBHOMN XKU3HH;

CO3JaHHe€  YCIOBUM Uil  OCO3HAHHOTO  BbIOOpa  OOy4YaroIIMMUCS
VHJIUBUTYJIbHOMN o0pa3oBaTenbHON TPAaCKTOPHH, CIIOCOOCTBYIOIIIEH
nocleAyomemMy MTpodecCHOHATPHOMY CaMOOIIPENCTICHHIO, B COOTBETCTBHU C
UHIVMBUYyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO1ee 4nMcao 4yacoB, OTBEACHHBIX HA M3y4Y€HHE OMOJIOTUU Ha YIIIyOJIEHHOM
YpOBHE CpemHero odmiero oopasoBanus, coctaBiseT 204 gaca: B 10 kmacce — 68
gacoB (2 gyaca B Hezemo), B 11 kimacce — 68 yacoB (2 yaca B Hezenmo), B 12 kiacce
— 68 yacoB (2 4aca B HEJIENIO).

OT10o0p OpraHu3aluOHHBIX (OPM, METOJOB M CPEICTB OOy4eHMsI OHUOJIOTHU
OCYIIECTBIISIETCS ¢ YUETOM CHEenu(UKU €ro COJEp)KaHHs W HaNpaBIEHHOCTH Ha
MPOJOHKEHHE OWMOJIOTMYECKOTO O00pa3oBaHWsA B  OpraHU3alUAX  CPEAHETO
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTeNbHBIM yCIOBUEM MPU 00YyYEHUU OMOJIOTHH Ha YTIyOJIEHHOM ypOBHE
SBJISIETCSl TIPOBEJICHUE JIA0OPATOPHBIX W TpaKTUYeCKuX pador. Takxke ydacTue
00y4aromuXxcsi B BBIIIOJHEHUU TPOCKTHBIX M y4eOHO-HCCIEN0BATEIbCKUX PaboT,
TEMaTHKa KOTOPBIX  OMPENENACTCS y4YUTEJIeM Ha OCHOBE  HMEIOIIUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COILEPKAHUE OBYUYEHUASA
10 KJIACC

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

Tema 1. BuoJsiorus kak Hayka

CoBpeMeHHas OMOJIOTHS — KOMIUIEKCHasl Hayka. KpaTkas uctopus pa3BUTHS
Owonornu.  buonormyeckne HayKM W HM3y4aeMble HMMH  TPOOJIEMBI.
OyHAaMEHTANIbHbIC, TPUKIAIHBIE W TIOMCKOBBIE HAYYHBIE MCCIEAOBAaHUS B
OMOJIOTHUH.

3HayeHue OMOJIOTHH B (DOPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOMU
kaptuHbl Mupa. IIpodeccuu, cBsizanHble ¢ Ouosiorued. 3HaueHHE OUOJIOTUU B
IIPAKTUYECKOM JEATEIIbBHOCTA YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO35HCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE MPUPOJIBL.

JleMoHCTpanun

[Toptpets: Apucrorens, Teodpact, K. JIunneit, K. b. Jlamapk, Y. /lapBuH,
V. I'apgeit, I'. Mennens, B. . Bepnanckuii, U. I1. [1aBnos, . . Meunukos, H.
N. BaBunos, H. B. Tumodees-Pecorckuii, J[xx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTMHM C JIpYruMu Haykammy, «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTteMbl U UX M3yYeHHE

JKuBble cucTeMbl Kak mOpeaMeT u3zydeHusi Ouonoruu. CBOWCTBA MKUBBIX
CHCTEM: €IUHCTBO XHMMHUUYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTD,
CJI0KHOCTb U YIIOPSJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHW3aLHs,
CaMOBOCIIPOM3BEEHUE, PA3IPAKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3alMi KHUBBIX CHUCTEM: MOJIEKYJSPHBIM, KIETOYHBIN,
TKaHEBBIH, OPTraHU3MEHHBIN, MOIYJISIIMOHHO-BUIOBOM, DKOCUCTEMHBIN
(buoreonenoTnueckuit), OmochepHbiii. IIporecchl, MPOUCXOMSIINE B KUBBIX
cuctremax. OCHOBHBIE TpPHU3HAKU >KUBOTO. JKu3HB Kak (opma CyllecTBOBaHUS
Marepuu. Hayku, n3ydaroiine >kMBble CHCTEMBI HAa Pa3HbIX YPOBHSAX OpraHU3allNM.

N3yuenne >kuBBIX cucteM. MeToasl Ouosiornyeckoil Hayku. HaOmroneHwue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus3. [louarue o 3aBUCUMON U
HE3aBUCHUMOM TmepemeHHoW. [lmanupoBanue »skcriepumenTta. llocranoBka wu
nmpoBepka rumnote3. Hynesas rumoresa. [lonsitTne BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormdeckux JaHHbIX. OnEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3yinbTaToB. [IpuumHBI HCKa)XX€HUS pe3ysibTATOB J3KcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt 1 cxembl: «OCHOBHBIE TPU3HAKK >KU3HU», «buomormueckue
cuctembl», «CBOWMCTBAa KHUBOW MaTepum», «YPOBHH OpraHu3aluy KABOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBEYEeCKOro opranuzmay, «buoreonenos», «buochepar», «MeTosl
W3Y4YEHUS KUBOU NPUPOIBD.

O6opynoBanue:  jabopaTopHOoe  00OpyIOBaHWE IS TMPOBEACHUS
HaOII0ACHUI, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTnueckas paodora «lcnonb30BaHUE paA3NUYHBIX METOAOB IMpHU
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KieTKku

Knetka — CTpykTypHO-(QYHKIMOHANIbHAs €AMHMLA >KUBOro. Mcrtopus
OTKpbITUSA KiIeTKU. PaboThl P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJOXKEHUS COBPEMEHHOM KIIETOYHOU
TEOPUH.

MeToapl  MOJIEKYISIpHO M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodopes, MeToJ MEUYEHbIX aTOMOB, Au(depeHunanTbHOe
LHEHTpU(PYTUPOBAHUE, KYJIbTUBHUPOBAHUE KIETOK. M3yueHue QukcuposanHuix
Ka1emox. DIEKTpOHHAass MUKpockonus. Kougoxanenaa mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuibl u cxembl: «CBETOBOM MUKPOCKOI», « IIEKTPOHHBIH MHUKPOCKOID,
«HcTopus pazBUTHS METOAOB MUKPOCKOIIMIY.

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

IIpakTnueckass padora «M3yueHne METONOB KJICTOUYHOW OHOJIOTUU
(xpomatorpadusi, snekrpodopes3, auddepeHnnanTbHOe EHTPpUPYTrUpPOBaHHUE,
[TLP)».

Tema 4. Xumuyeckasi OpraHu3anus KJIeTKH

XUMHUYECKHM COCTaB KIETKA. Makpo-, MUKpPO- U YJBTPaAaMHUKPOIJIEMEHTHI.
Boma n e€ posib Kak pacTBOPUTENS, PEareHTa, y4yacTUE B CTPYKTYPUPOBAHHUU
KJIETKH, TEIUIOperyysiquu. MuHepanabHble BEUIECTBA KJIETKU, MX OHOIOrmyeckas
poJib. Posib KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BeLIeCTBA KIETKU. buosiornueckue noJimMepsl. benku.
AMUHOKUCIOTHBIA cocTaB O6enkoB. CTpyKTyphl OenkoBoi Monekysbl. [lepBuunas
CTpyKTypa Oeika, NHenTuAHas CBS3b. BTOpuYHas, TpeTUYHAasl, YETBEPTHUUHAS
cTpyktypsl. Jlenarypamusi. CpoiictBa ©OenkoB. Kiaccudukanus  Oenkos.
buonornueckue QyHkiuu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapyabl, OJIUTOCAXapUIbl U MOTUCAXAPUIBIL.
O6mmit 1aH cTpoeHHss U (U3UKO-XMMHYECKHE CBOWMCTBA  YIJIEBOJOB.
buonoruyeckue QyHKIMU yrieBOIOB.

Jlutunpl. l'uapodunsHO-TUApOdOOHBIE cBOicTBA. Kimaccudukanus Tunuaos.
Tpurnunepunabl, QocPoaunuasl, BOCKH, CTepouabl. buonormdeckue GyHKIMH
munuaoB. OO1ue cBoicTBa OMOJOTHYECKIX MEMOPAaH — TEKYy4eCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJYIIPOHULIAEMOCTb.

Hyxnennossie kucnotsl. JJHK um PHK. CTpoenne HyKIEMHOBBIX KHUCIOT.
Hyxneorunsl. [punmun xomriementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MectoHaxoxaerue u ouonorndeckne ¢pyakmmu JTHK.
Buner PHK. ®yukunu PHK B kitetke.

Crpoenne monekynsl AT®. Makpospruueckue cBa3u B MoJiekyie ATO.
buonornuyeckue pynkuun AT®. BoccraHoBIEHHBIE TEPEHOCUMKH, UX (QYHKUINU B
Kietrke. [pyeue nykneozuompugpocpamoer (HTD). CexBenupoBanue JHK.
Memoowl eenomuxu, mpancKpunmoMuKuy, nPomeoMuKHu.

CtpykTypHas OuoOJIOTHS: OMOXUMUYECKHE U OMOPU3NYECKUE HCCIEAOBAHUS
cocTaBa U NPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyin. Modenuposanue
CmMpYKmMypsl U QYHKYUuti OUOMONEKY U ux Komniekcos. KomnvromepHuiti ousaun u
Op2anHUyecKull CUHme3s OUOMOJIEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius,
@. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOW MIPUPOJIEN.

Tabmuubl u cxembl: «llepuomnueckas Tabiuiia XUMHUYECKUX AJIEMEHTOBY,
«CtpoeHue MOJIEKyJbl BOIbI», «BellecTBa B COCTaBe OpraHu3sMoBy», «CTpoeHue
MOJIEKYJIbl Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYNb», «CTpOEHHE MOJEKY
yriieBooBy», «CTpoeHHe MOJIEKYJl JUIUI0B», «HyKIenHOBBIE KHCIOTHDY,
«Crpoenune mosnekysbl ATOy.

OO6opynoBaHue: XUMUYECKas IOCYJ1a U 000pyA0BaHHKE.

JlabopaTtopnasi pabora «O0OHapyXeHHE OCIKOB C MOMOIIBIO KAYeCTBEHHBIX
peaKum».

JlaGoparopnass  padora  «lccrmenoBaHue — HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKIHHN KJIETKH

Tumel KJIETOK: DJyKapuUOTHYECKass M Mpokapuotuueckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00pa30BAHMS KIIETKU.



CrpoeHue npokaproTuueckoil kietku. Kiierounas creHka OakTepuil u apxeil.
OcoOEHHOCTH CTPOEHUSI TeTepOTPOPHOM M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib IPOKapuoT B OMOLIEHO3AX.

Crpoenue U (GyHKIHMOHUPOBAHUE AYKapUOTHUECKOU KJICTKH.
[Ina3zmatuueckass wMeMOpana (masmaiiemma). CTpykTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BELIECTB uepe3 IMIa3MaTUUYECKyl0 MEMOpaHy: MacCHUBHBIM
(muddy3ust, obneru€Hnass nupdysus), axkTUBHBIA (TIEPBUYHBIA W BTOPUYHBIHI
akTUBHBIA TpaHcropT). I[lomynponuiiaemocts MemOpanbl. Paborta HaTpuii-
KaJIMEeBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, Paronuro3. Dk3o1uTo3. Kiuerounas
cterka. CTpyKTypa u QYHKIMH KJIETOYHOM CTEHKU pacTeHUH, rpru0oB.

Huromnasma. [{urozoins. [lutockener. [Bmxenue nutomiazMel. OpraHouabl
KJIeTk. OJIHOMEMOpaHHbIE OpPraHOMAbl KJETKH: 3HJOIUIa3MaTHYECKas CETb
(BIIC), anmapar ['onabmxu, JTU30COMBI, UX CTPOCHHE WM (PYyHKUUHU. B3anmocBs3b
OJTHOMEMOpaHHBIX OpPraHOMAOB KJIETKU. CTpOEHHE TpaHyISIPHOTO PETUKYJIyMa.
Mexanuzm nanpasnenus 6eaxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OeinkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. ['mankuii  (arpaHyJjsipHbI)  3HAOIJIA3MATUYECKHIA
petukynyM. CekperopHas QpyHkuus anmapata ['onsmxu. Moougurkayusa 6enkos 6
annapame [onvoxcu. Copmuposka 6enxos 6 annapame Ionvoocu. Tpancnopt
BELIECTB B KJIeTKe. Bakyonu pacturenbHbIX KineTok. Kiierounsiii cok. Typrop.

[losryaBTOHOMHBIE ~ OpraHOMJABI  KJIETKA:  MUTOXOHIPHUH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenue u (QpyHKuuM MUTOXOHApUM u 1actud. llepBuyHble,
BTOPUYHBIE W  CJOXHBIE  IUIACTUABI  (OTOCHHTE3UPYIOIIUX  JYKApHOT.
XJIOpOIIACTHI, XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIUX PACTECHUMU.

HememOpanubie opranouasl kietku CTpoeHune W (QyHKUUH HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmol.
MukpodunameHTsl. Axkmunogvie Mukpoguiamernmyvl. MpIllIEUHbIE  KJIETKH.
Axmunogvle KOMHOHEHmMbl Hembluleunvlx kiemokx. Muxkporpyoouku. Kierounsrii
neHtp. CrpoeHHe U JBWKEHUE JKTYTHKOB U pecHHYEK. MUKpOTpyOOUKH
nuTomiasmel. LlenTpuons. benku, accoyuupoeanHvle ¢ MuxpoguiameHmamu u
muxpompyodouxamu. Momopusie 6enxu.

SAnpo. OOonouka siApa, XpOMAaTHH, KapUOILIa3Ma, SAPIIIKH, KX CTPOECHUE U
byakiuu. SnepHpiii 6emkoBbIA MaTpuKC. [IpocTpaHCTBEHHOE pAacCMOJIOKEHUE
XpoMocoM B uHTepha3sHOM sape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /J{uHamuka s0epHou 000104Kku 6 Mmumo3se. HoepHviil
MPAaHcnopm.

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

JdemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE JYKApUOTHYECKON KiIeTkn», «CTpoeHue
KUBOTHOU  KJETKW», «CTpO€HME  pacTUTENbHOM  KIeTKn», «CTpoeHue
MUTOXOHAPUN», «Apo», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

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

JlabopaTopuass pabora «/3ydeHue CTpPOCHHS KJIETOK Pa3IUYHBIX
OpTraHu3MOB).

IIpakTHueckasi padora «/3ydueHue CBOUCTB KJICTOYHOM MEMOPAHBIY.

JlabopaTtopnasi pabdora «lccienoBanue miazMoiu3a W JEIJIa3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTuyeckass pabGora  «/3yueHue  JOBWKEHUS  UUTOILUIA3MbI B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB U MpeBpallleHHE YJHEPTUN B KJIETKe

AcCUMHIIALINS U TUCCUMIISIIIUS — JABE CTOPOHBI MeTabomu3Ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPO(PHBIN U TeTepoTpOodHBIA. YdacTHE KHUCIOpOJa B OOMEHHBIX
mpoleccax. OJHepreTudyeckoe odecrieueHue KieTtku: npespamenue ATD B
oOMeHHbIX Tporeccax. DepMeHTAaTUBHBIA XapakTep peakiuil KIETOYHOIO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA M MEXAHU3M JICUCTBUSL.
Kodepmentsl. OTinunst GepMEHTOB OT HEOPTraHWYECKUX KaTaau3atopoB. benku-
aKTUBATOPhl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEpMEHTATHUBHBIX
peakiuii OT pa3IMYHbIX (haKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUX BEUIECTB B KieTke. POTOCHUHTES.
AHoxcueennvlll U oxcueennvili pomocunmes y oaxkmeputi. Ceemocobupaiowue
NUSMEeHMbvl U NUSMEHMbl PeakyuoHHo20 yeHmpa. Poinp XJI0poImiacToB B mpouecce
dotocunTe3a. CBeToBas u TeMHOBas Gazpl. Pomoovixanue, Cs., Cy. u CAM-munsi
¢omocunmesa. IIpoayKTUBHOCTh (QoTOCHMHTE3a. BiusHue paznuyHbiX (aKTOpoB
Ha CKOpoCTh (POTOCHMHTE3a. 3HaUeHHE (POTOCHUHTE3A.

XEeMOCHHTES. Paznoob6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTPpUPUUUPYIOIIUE OaKTepuH, >Kele300aKTepuu, CepoOaKTepuu, BOJIOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHble opraHu3Mbl. Buabsl Opokenus. IIpoaykTsl OpoxeHUss U uX
UCIIOJIb30BaHUE 4YEeJIOBEKOM. AHa’poOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH W BO3OYAUTEH OOJIC3HEH.

AspoOHbIe OpraHUu3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenbHBIN 3TaMN. [ TMKOIN3 — OECKUCIOPOIHOE PACIIEIIIICHUE TITFOKO3BI.

buonorudeckoe okuciaeHue, WM KJIETOYHOE JbIXxaHue. Pojib MUTOXOHApUI B
nporueccax ononornyeckoro okucienus. [uknnueckue peakuuu. OKUCIUTEIBHOE
dochopunupoBanue. Iuepeus memopanno2o epaduenma npomonos. Cunmes



AT®D: paboma npomonunoii AT®-cunmaszwel. [IpeumyiecTBa a3poOHOTO MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. (D (PEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

JleMoHCTpanun

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

Tabmuibl u cxembl: «POTOCHHTE3Y, «DHEpreTUdecKuii 0oMen», «bruocunaTtes
oenkay, «Ctpoenne pepmMeHTa», «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKON, 00OpYyJOBaHUE AJi MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass  pabGora «M3ydyeHHe  KATaIUTUUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMHIIa3bl WU KaTajaasbl)y.

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

JlaGopaTtopnass pabGora «CpaBHeHue nmporeccoB  (poTtocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pabora «CpaBHEHHUE MTPOILIECCOB OPOKEHUS U JIBIXAHUSD.

Tema /7. HacsiencrBennasi uHGopManus M peaju3anus e€é B KJIeTKe

Peakuuu matpuuHoro cunres3a. [I[pyHIUIT KOMIIEMEHTAPHOCTH B PEAKIUSAX
MaTPUYHOTO cUHTEe3a. Peanusainus HaciencTBeHHONW mHdopmaimu. [ eneTnyeckuit

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

TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJICIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnsanus u e€ sranbl. Yyactue TpancnopTHeix PHK B GnocunTese Oemnka.
VYcnoBust Ouocunte3za Oenka. KomgupoBanue amMuHOKUCIOT. Ponbs pudbocoMm B
OunocuHTe3e OenKa.

Cospemennvie npeocmasieHusi o cmpoenuu ceHog. OpraHuszalys reHoma y
MPOKApUOT U 3YKapUOT. Peryisiius akTUBHOCTM T€HOB y IpokapuoT. ['mmote3a
onepona (®. XKako6, XK. MaHo). MonexynsipHvie mexaHuzmvl SKCNPECCUU 2eHO8
aykapuom. Ponv xpomamuna 6 pecynsyuu pabomul 2enog. Perynsuns oOMEHHBIX
MpoIECCOB B KieTke. Kietounsiii roMmeocTas.

Bupycel — HekneTouHbie (hOpPMBI KU3HU U O0NHUraTtHeie mapa3utsl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzneHnHvii yuxi
JIHK-cooepocawux eupycos, PHK-cooepoxcawux eupycos, baxmepuogpazos.
Obpamnas mpauckpunyus, peeepmasa, uHmezpasa.

Bupycubie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuid. CITN]J], COVID-
19, conmanbHbBIC U METUITUHCKHE TIPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuux maccueos («bigdatar)
CMpPYKMYpHuIX buonocuyeckux oanuvix. Hanomexunonoeuu 6 buonozcuu u meouyuHe.
IIpoepammupyemvie pynxyuu d6enxos. Cnocobvi 00cmasku iekapcma.



JleMoHCTpanun

[Toptpetsr: H. K. Kosbiios, 1. 1. IBanoBCKHil.

Tabnuiel u cxembl: «buocunrtes 6enkay, «I'eHeTHyeckuit koa», «Bupych»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIN BUPYCa».

Tema 8. ’Ku3HeHHBIH UK KI€TKH

Knetounsli 1muki, ero mepuonbl W peryisaius. WHrepdaza u MUTO3.
OcoOeHHOCTH TpolieccoB, MpoTekaroumx B uHTEepdaze. [loAroToBka KIETKH K
nenenuto.  IlpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH |
MOCTCUHTETUUYECKUI (MMPEMUTOTHYECKUI ) TeprUoAbl UHTEP(a3bI.

Martpuunbin cunre3 JHK — pemmkanus. IIpunnunsr permmkanum JHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CUHTE3, AHTUIIAPAJIIEIBHOCTD.
Mexannsm permmukanuu JIHK. Xpomocomsl. Crpoenne xpomocom. Temomepsl u

TeaoMepaza. XPOMOCOMHBIH HaOOp KIETKH — KapuoTUIl. JIUTJIOMAHBIN U
rarjIoOuaHBIM  HAO0Opbl XpomMocoMm. I'omosorudHbslie XpoMocoMbl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — MuTo3. CTragum MUTO3a M TNPOUCXOIAIIME B HHUX

npouecchbl. Tunbel Muro3a. KapnoknHe3 u nuToknHe3. buosiornueckoe 3HadeHHe
MUTO3a.

Perynsinuga mMuToTMYecKoro uukia kietku. [Iporpammupyemas KieTOYHas
rubesp — arnomnTo3.

Kinerounoe s1po, XpoMocoMbl, (DyHKIIMOHANIbHAsI TE€HOMUKA. Mexanuzmol
npoaughepayuu, ouppepenyuposxu, cmapenus u euberu kKiemox. «lL{ugpposas
KliemKka» — buourn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: «KHU3HEHHBIN UK KISTKW», «Muto3y, «CTpoeHue
xpomocomy, «Permmkanusa JJHK».

O06opynoBaHKEe: CBETOBOW MUKPOCKOII, MUKpOIpenapaThl: «MuUTO3 B KJIeTKax
KOpEUIKa JIYKa».

JlabopaTtopnass  pabora «3yuenne = XpoMOCOM  Ha  TOTOBBIX
MHKponpenapaTax.

JlaGopaTopHasi pabora «HabnroneHrne MuTO3a B KJIETKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOTpenaparax)y.

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJTbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOCHUST U JKUBHEACATENIBHOCTU  OJHOKJIETOUYHBIX
opranu3MoB. baktepuu, apxew, OJHOKJIETOYHBIE TPUOBI, OIJHOKJICTOYHBIC
BOJIOPOCTH, APYyTrUe NpoTUCTHI. KoJIOHManbHbIE OpraHU3MBbl.



B3anMoCBs3p 4YacTE MHOTOKJIETOYHOIO OpraHu3ma. TKaHHW, OpraHsl M
cucteMbl opranoB. OpranusM Kak eInHoe 1esnoe. ['omeocTas.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAsA, MPOBOJAIIAS, OCHOBHasg, MexaHudeckas. OCOOCHHOCTH CTPOEHUS,
(GYHKIMN U pacTooKeHUs TKaHEH B opraHax pacTeHHUH.

TkaHu KMBOTHBIX M 4€NOBEKA. THIBI KUBOTHBIX TKAHEW: SIUTEIMAIIbHAS,
COCIMHUTENbHASA, MbIllIeyHas, HepBHass. OCOOEHHOCTH CTpOeHMs, (DYHKIMI u
PacCIIOJIOKEHUS TKAaHEN B OPraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble W TIe€HEpaTUBHBIE OpraHbl pacTteHuil. OpraHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U 4eOBeKa. DYHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHblli M BHyTpeHHUM ckeneT. CTpoeHue Hu
THUIBI COEANHEHUST KOCTEH.

JIBrokeHue  OpraHm3MoB.  J[BHKEHHME  OJHOKIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KTYTHUKOBOE, peCHUYHOE. JIBM)KEHHWE MHOTOKIJIETOYHBIX PAaCTEHUM:
TPOIIU3MBI M HACTUMHU. JIBM)KEHME MHOTOKJIETOYHBIX >XMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucrema. Pediiekc. CkeneTHple MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlormomieHne BOABI, YIJIEKHACIOrNO Traza U
MUHEPAJIBHBIX BELIECTB pacTeHUsMHU. lIuTtanue kUBOTHBIX. BHyTpHUnonoctHoe u
BHYTPUKIIETOYHOE TNuIleBapeHue. [IuTaHne MNO3BOHOYHBIX >KMUBOTHBIX. OTaEmnbI
MULIEBApUTENILHOTO TpakTa. [IumeBapurensHble xene3bl. lluiieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pacteHuid. Jpixanue »kuBoTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. /pIxarenbHas IMOBEPXHOCTD.
XKabepnoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YETIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHUE CTPOEHUS JIETKUX ITO3BOHOYHBIX YKWBOTHBIX.
JlpixaTenpHasi cucTemMa 4elioBeKa. MexaHW3M BEHTWIISILIMM JIETKUX Yy NTUI U
MJIeKOUTAOIMuX. Perynsius apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BElWIECTB y OpPraHU3MOB. TpPAaHCIIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnopT BewEeCTB y JKUBOTHBIX. KpOBEHOCHass cucreMa © €€ OpraHsbl.
KpoBeHocHast cucrema TO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyrm KpoBooOOpalleHus. DBOJIOLIUOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI TTO3BOHOYHBIX KMBOTHBIX. PaboTa
cepana v e€ peryJisiius.

Brinenenue y opranusmoB. Beinenenue y pacrenui. Beigenenne y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbl BbiaeneHus. OuibTparnus,
CeKkpelus U 00paTHOE BCAChIBAHHE KaK MEXaHWU3Mbl pabOThl OPraHOB BbIIEJICHUS.
CB43b NOJIOCTH TEJIa C KPOBEHOCHOM M BBIICIUTEILHON cUCTEMaMu. Beienenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. Ctpoenune n GyHKIMOHUPOBAHHE
Hedpona. OOpa3zoBaHKE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOUYHBIX OpraHu3MoB. CHopbl
OakTepuil W UUCTHI NPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX PACTCHH.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KMUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJIHBIC.
3amura opranusma ot OosesHell. UMMmyHHas cuctema denoBeka. KieTouHblil u
TYMOpaJbHBIA MUMMYHUTET. BpOXIEHHBIH M MPHOOPETEHHBINA CHEIU(PUICCKHI
UMMyHUTET. Teopusi KioHaNbHO-ceneKTuBHOro mMmyHnurera (I1. Opmux, @. M.
bepnet, C. Tonerasa). BocnnanutenbHble OTBETHI OPTaHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte W perymsiuus y  OpraHusMoB. Pasapaxkumocts y
ONHOKJIETOYHBIX OpraHu3MoB. Takcucel. Paszmpaxxumocts W peryisuus y
pactenuid. POCTOBBIE BENIECTBA U X 3HAYCHHUE.

HepBHas cucrema u pediekTopHas peryisnus Yy XKUBOTHBIX. HepBHas
cucTeMa M €€ oTheibl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y KHUBOTHBIX. OTIENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u
pednekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanbpHas perynsiuus U 3HAOKPUHHAs CUCTEMA JKMBOTHBIX M UYEJIOBEKA.
XKene3pl SHOOKPUHHOM CHUCTEMBI M HX TOpPMOHBI. JlelicTBUE TOPMOHOB.
B3anMocBs3p HEpBHOW W DHIOKPUHHOW cucteM. [ wumnoramamo-rumnoduszapHas
cucTema.

JlemoHcTpanuu

[Toptpert: U. I1. I1aBnos.

Tabmumbsl v cxembl: «OIHOKJIETOYHBIE BOJIOPOCIN», «MHOTOKIETOYHBIE
Bojopocim», «bakrepum», «IIpocreimme», «Opranbl LIBETKOBBIX PACTECHUN»,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pacrenuit», «KopHeBble cuctembl», «CTpoeHuE CTeONs,
«CTpoeHHne JIMCTOBOW IUIACTUHKW», «TKaHM >KUBOTHBIX», «CKEJET 4elIOBEKa,
«IImmeBapurenpHas cucrema», «KpoBeHocHass cucrema», «JlpIxarenpHas
cucrema», «HepBHas  cucrema», «Koxka», «Mpimeynas — cucremar,
«BpraenurensHas cucrteMa», «OHAOKpPUHHAsA cucrtema», «CTpOEHHE MBIIILBIY,
«Ammynurer»,  «KumieynononocTHeie», «CxeMa  NOUTaHUA  PACTECHHI,
«KpOBEHOCHBIE CHCTEMBI IMO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THAPBI»,
«Crpoenue nnaHapum», «BHyTpeHHee CcTpoeHHe n0XkKAEBOro 4epss», «HepBHas
cuctemMa poeio», «HepBHas cucrema gsarymkm», «HepBHas — cucrema
npecMblkaromuxcs», «HepBHas  cucrema  nrtuny», «HepBHas — cucrtema
MIIEKOMUTamuXx», «HepBHas cuctema yenoBeka», «Pediexcey.



OOopynoBaHue: CBETOBOW MHUKPOCKOII, MUKPONpPENapaTbl OJHOKIETOYHBIX
OpraHW3MOB, MHKpPOINpENaparbl TKaHEH, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUH
HACEKOMBIX, UTIJIOKOKHUX, KUBbIE K3EMIUIAPbl KOMHATHBIX PAaCTEHU, repOapuu
pacTeHHMIl pa3HbIX OTACJOB, BIAXKHBIC IIpPENapaTbl JKUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUIEKIMU O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YEJIOBEKa,
000pyI0BaHuE I IEMOHCTPALIMK TOYBEHHOI'O U BO3AYIIIHOTO TUTAHUSI PACTEHUH,
pacuieruieHus Kpaxmasia u 0elKoB Mo AelcTBrueM (GepMEeHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEIbHBIX ABUKEHUI, MOJEIH FTOJIOBHOI'O MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEl paCTCHUI».

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

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

Tema 10. PazmHokeHre M pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrojioe (BKJIKOYas BEreTaTUBHOE) U
nojoBoe. Buasl  0ecrnonoro  pasMHOXKEHHUS:  TOYKOBAaHUE,  CIOPYJIALNA,
dbparMenTaiys, KJIOHUPOBaHUE.

[TonoBoe pasmuoxkenue. [losmoBbie KieTkH, wnu ramerbl. Menos. Craguu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buonornyeckuit cmpica
MeHo3a M IOJIOBOrO Iporecca. Meio3 M ero MecTo B KM3HEHHOM LIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazsutue. ['ameTorenes y »KuBOTHBIX. [10JI0BBIE Kee3bl.
OO0paszoBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepmaToreHnes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHe U SMOpPHOHAJIbHOE pa3BUTUE KHUBOTHBIX. (CrocoObl
OIUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBryanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHST — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha u3 enasHvIx NPodIEM IMOPUONOCUM.
Konyenyuss mopgocenos u mooenu mopgoceneza. Craguu >MOpUOTEHE3A
KUBOTHBIX (Ha mpumepe Jsarymku). Jpo6nenue. Tumbl  apoOiieHMs.
Jemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH APOOJICHUS MIICKOMUTAIONIMX. 3apPOJBIIIEBBIE JUCTKH
(ractpyssanust). 3akiiajka OpraHoB U TKaHei U3 3apOobIIIEBbIX JIMCTKOB. B3anmHoe
BIMSHUE YacTeld pa3BUBAIOLIECTOCS 3apojibliia (dMOpHOHAIbHAS WHIYKIIUSA).
3aknagka IUIaHA CTPOCHUSI JKUBOTHOTO KAaK  PE3yJbTaT HMEPAPXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BrnusHue Ha HSMOPHOHATBLHOE PA3BUTHE PA3TUYHBIX
(aKkTOpOB OKpY’KaIOIIEH CPEIBI.

Poct u pa3Butue xuBOTHBIX. [locTaMOpuoHanbHbIM nepuon. Ilpsmoe u
Henpsimoe pas3BuTue. Pa3zButue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
ITO3BOHOYHBIX YKMBOTHBIX. BHOJIOrMYECcKOe 3HAYEHUE MPSIMOTO U HENPSMOIO



pa3BUTHUS, UX PACHPOCTPAHEHHE B MpUpoJe. TuIbl pocTa >KUBOTHBIX. DaKTOPHI
PEryJsiiuy pOCTa )KUBOTHBIX U 4yesnoBeka. CTaiuud MoCTAIMOPUOHATIBLHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoeHne u pasButue pacteHuid. ['amerodur u cnopodut. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHuMe cHop B Ipolecce Mekosa.
I'ametorene3 y pacreHuid. OIUIOOJOTBOPEHHE W PA3BUTHE PACTHTENIbHBIX
OpraHu3MoB. /[BoliHOE OIUTOOTBOPEHUE y LIBETKOBBIX pacTteHuidl. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHU3MBbl pETYISLINNA OHTOTEHE3A Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammun, X. [neman.

Tabmuubr u cxembl: «BereraruBHOe pasMHOXKeHUE», «Tumnbl 0Oecrnonoro
pa3sMHOXEHUD», «Pa3MHOXEHHE XJIaMuIOMOHaAbDY, «Pa3MHOKEHHE 3BIJICHBI»,
«Pa3MHO)eHUEe THUAPBY, «Meno3», «XpoMmocomel», «lamerorenes», «CTpoeHHe
SUUEKIETKH W crnepmaro3onaa», «OCHOBHBIE CTaIuM OHTOTeHe3a», «lIpsMoe u
HENpsAMOE pa3BuTHE», «Pa3BuTHE MauCKOro xyka», «Pa3zButue capanum»,
«Pa3Butne nATYIIKW», «/IBOMHOE OIUIOJOTBOPEHUE Y LIBETKOBBIX PACTCHUN»,
«CTpoeHue ceMsiH OJHOJIONBHBIX U JIBYJOJBHBIX pacTeHUN», «KU3HEHHBIA UK
MOPCKOM  KamycTbl», <«OKU3HEHHBIM LHUKI MXa», <«OKU3HEHHBIM  IUKI
ManoOPOTHUKA», «KM3HEHHBIN ITUKJT COCHBI».

OOopyioBaHuEe: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SULEKIETOK U
CIIEPMATO30UI0B, MOJEND «LIMKII pa3BUTHSA JIATYILIKI.

JlaGopaTopHas pabora «/3ydeHne CTpOCHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckass pabGora «BbIsIBICHHME NPU3HAKOB CXOJACTBA 3apOJbILIEH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass padora «CtpoeHHME OpPraHoB pa3MHOKEHUSA BBICIIAX
pacTEeHUI.

11 KIIACC

Tema 1. I'eHeTuka — Hayka 0 HACJI€ACTBEHHOCTH W HM3MEHUYHMBOCTH
OPraHu3MoOB

Hctopusi craHOBIEHHS M PAa3BUTUS TEHETHMKU Kak Hayku. PaGoter T
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHH
renetuku. Padotel H. K. KonbuioBa, H. 1. Baunogra, A. H. benozepckoro, I'. JI.
Kapnieuenko, FO. A. @ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHS U CUMBOJIBI. [ OMOJIOTrMYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, AJIbTEPHATUBHBIC TPU3HAKHA, JIOMHUHAHTHBIMN U PELECCUBHBIN
MpU3HAK, TOMO3UT0Ta, FETEPO3UTOTa, YUNCTAs! JIMHUSA, THOPHUIbI, TEHOTHUI, ()EHOTHII.



OCHOBHBIE ~ METOJIbI ~ TEHETUKH: THOPUIOJOTHYECKHM,  ITMTOJIOTHYCCKUM,
MOJIEKYISIPHO-TEHETUUECKUM.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeToabl TeHETUKIY, «CXEeMBI CKPEIITMBAHUS.

Jlabopatopuass  pabora «J/Ipo3oduia Kak OOBEKT TEHETHYECKHUX

UCCIIEIOBAHUI».
Tema 2. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBblii 3akoH MeHnenss — 3aKoH

€AMHO00pa3usi rTMOPUIOB MEepBOro nokoJieHus. [IpaBuiio nomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH pacuieIuieHus Ipu3HakoB. Llurtosmorndeckue OCHOBBI
MOHOTHMOPHIHOTO CKpEIMBaHus. | nores3a YucToThl raMer.

AHanusupyonee ckpemmBanue. [[poMexyTouHbIi XapaKkTep HACIeI0BaHHUS.
Pacmienienne npu3HakoB IpU HEMOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpenBanue. Tpetuid 3aKkoH MeHzelns — 3aKOH He3aBUCUMOT'0
HacjelOBaHWs ~ MNpU3HAKOB.  LlUTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILUBAHU.

CueruieHHoe HacnenoBaHue npusHakoB. Pabotsl T. Moprana. CuemsieHHoe
HACJIEOBAaHUE TI'€HOB, HAPYILUICHHWE CLEIUICHUS MEXIAy IeHaMu. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

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

IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIN U reTeporaMeTHbIN MoJl. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpOMOCOM. HaciieroBanue npu3HaKkoB, CUEIIEHHBIX C I10JIOM.

['eHoTun kak nenoctHas cucreMa. [lneloTponrs — MHOXKECTBEHHOE ICHCTBUE
reHa. MHOXECTBEHHBIM aJUIENU3M. B3auMOJENCTBUE HEAIENBHBIX T'€HOB.
Komnnemenrapuocts. Onucras. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHSI PACTEHUM, XMBOTHBIX M YEJIOBEKa, a
TakkKe (U3NOJIOTUYECKUX TMPOILIECCOB, MOBEICHUS M KOTHUTHUBHBIX (YHKIIHI.
['eneTnyeckue MeXaHU3Mbl CUMOMOTEHE3a, MEXAHU3MbI B3aUMOJIEUCTBUS «XO351H
— Mapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKTbl KOHTPOJS U
M3MEHEHUs HACJIeJICTBEHHON MH(POPMAIH B MTOKOJICHUSAX KIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabnuubl u cxembl: «IlepBbiii 1 BTOpoi 3axkoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHanusupymllee cKpemuBanue», «HemoaHoe ITOMUHUPOBAHHUEY,
«CuernjeHHoe HacleloBaHWE MPU3HAKOB Yy Jpo30oguibl», «l'eHeTuka mosay,



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

O6opynoBaHue: MoJelb JUIsl  JIEMOHCTpAIlMM 3aKOHOB  €AMHOO0Opa3us
rMOpUIOB TEPBOTO IMOKOJEHUS W PACHICIUICHHS NPU3HAKOB, MOJEIb IS
JEMOHCTpAllUd 3aKOHA HE3aBHCHUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJENb JJIS
JEMOHCTPAllUA CLEIUICHHOTO HACJEeJI0BaHUsl MPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpormnpenapar: «JIpozodumnay.

IIpakTuyeckas padora «M3yueHue pe3ylbTaTOB MOHOTHOPHIHOIO
CKPEIIMUBAHUSA Y JPO30(UITBD).

IIpakTuyeckass  padora  «/3ydyeHuwe  pe3yabTaTOB  AUTHOPUIAHOIO
CKpEUIUBaHUA Y IPO30DUITBD».

Tema 3. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTuna u cpeabl npu  (GopMUpOBaHUM (PeHOTHIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MopaudukanuoHHass U3MEHYUBOCThb. Poiib  cpenbl B (OpMUPOBAHUU
MOAU(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanumoHHbBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOAU(PHUKALXOHHOU
U3MEHUYHUBOCTH.

['eHOTHIIMYECKAs] N3MEHUYMBOCTh. CBOICTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bupl reHOTHITMYECKOM U3MEHUUBOCTH: KOMOWHATUBHAS, MyTallHOHHAS.

KomOunaTuBHas u3MEHYMBOCTH. Meio3 W TOJIOBOM MpoIecC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATHUBHON N3MEHYUBOCTH B CO3JaHUH
T€HETUYECKOTO pa3HOOOpa3usi B Mpeiesiax OJJHOTO BUA.

MyTanmonHass W3MEHYMBOCTh. Buabl MyTanuii: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CrHOHTaHHBIE W  HHAYUUPOBAaHHbIE MyTauuu. SaepHeie u
nuTOIUIa3MaTuyeckue myrtauuu. CoMaTHUdecKUe W MOJIOBbIe MyTauuu. [IpuunHbI
BO3HMKHOBEHMs MyTanuui. MyTareHbl W HUX BJIUSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTU MYTAIMOHHOTO IMPOIECCa. 3aKOH TOMOJIOTUYECKUX pAJIOB B
HaciencTBeHHo u3MenuunBoctu (H.W. BaBunoB). BHesdnepHass U3MEHYMBOCTH U
HACJIECTBEHHOCT.

Onueenemuxa U 3INULEHOMUKA, pPONb INUSEHEMUYeCcKUx ¢Hakmopos 6
HAC1e008aHUU U USMEHYUBOCMU (PEHOMUNUYECKUX NPUSHAKOE Y OP2AHUZMOS.

JlemoHcTpanuu

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

Tabmuel u  cxembl: «Buasl  u3meHuunBocTH», «MoaudukarmoHHas
U3MEHUYHUBOCTEY, «KomMmOnHaTnBHAsS U3MEHUYUBOCTHY, «Meno3y,
«OmnogoTBopeHuey, «I 'eHeTnueckue 3a0071eBaHUS YEIOBEKay, « BUIbI MyTaruiiy.



ObopynoBaHue: *XUBble U TepOapHbIe SK3EMIUIAPhl KOMHATHBIX pPacTEHU,
pucyHku (dpoTorpadum) >KUBOTHBIX C PA3IUYHBIMUA BUJIAMU U3MEHYHBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(UKAIMOHHON W3MEHUYMBOCTH. [loCTpoeHHWe BapWallMOHHOTO psaa W
BapPHUALIMOHHON KPUBOW».

IIpakTuyeckass padora «Myrtauuu y JApo3oduiibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 4. I'eneTuka yesioBeka

Kapuotun wyenoBeka. MexayHapoJHas IMporpaMma HCCIIEIOBaHHUS T€HOMa
yejnoBeka.  MeToapl  M3y4YEHHs] TE€HETHKM  YEJIOBEKa: T'€HEaJlOTrnyecKui,
OJIM3HEIOBBIH, LIUTOTCHETUYECKUIA, MOMYJISLIMOHHO-CTATUCTUYECKUM,
MOJICKYJISIPHO-T€HETUYECKHI. CoBpeMeHHoOe ONPEAECIICHUE TEHOTHUIA!
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[1[[P-ananu3a. HacnencrBennsie 3a001eBaHus yeaoBeKa. [ eHHbIe U XPOMOCOMHBIE
Oonie3HM uyesoBeKa. bone3HW ¢ HaACIeACTBEHHOM MPeapacrnoiioKeHHOCTHIO.
3HaYeHHE MEAUIMHCKOW T€HETUKUA B MPEAOTBPAILICHUN W JEYEHUH T€HETUYECKUX
3a00JieBaHUI 4YesioBeKa. MeUKO-TeHEeTHUYEeCKOe KOHCYIbTUpOBaHuE. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». JTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckre ¢akTOphl TMOBBIIMICHHOW YYBCTBUTEJIBHOCTH 4YEJIOBEKA K
bU3UYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolieh cpeabl. [ eHeTnyeckas
MPEIPACOJIOKEHHOCTh YEIIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabnuiel u cxembl: «Kapuotun denoBeka», «MeToabl U3YyYEHUS] TEHETUKU
yesoBekay, «I 'eHeTnueckue 3a00IeBaHUS YETIOBEKaY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIN3 POJOCIOBHOM.

Tema 5. Centekunsi OpraHu3MoB

JloMecTukanust W celeKuus. 3apOXkKIACHUE CEICKIUMA W JOMECTHKAILUU.
VYuenue H. W. BaBumoBa o IleHTpax mNOpoUCXOXKACHUS U MHOTO0Opa3us
KYJIbTYPHBIX pacTeHHi. PoJib celekunu B CO3aHUM COPTOB PACTEHUM U IOPOA
#xuBOTHbIX. CopT, mnopoaa, MmITaMM. 3aKOH TOMOJOTHYECKUX pPSJIOB B
HacjieACTBeHHOM wu3MeHuumBoctM H. . BaBunoBa, ero 3HadeHue IS
CEJICKIIMOHHOM paboThI.

Metonbl ceneKIMOHHOM paboThl. McKyccTBEeHHBIM OTOOp: MacCOBBIM U
VHJIUBUTYaJIbHBIM. DTanel KOMOMHAIIMOHHON CCJICKIIUU. HUcnwiTanue
MPOU3BOAUTENICH MO TOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OIEHKH
(deHoTuna MOTOMCTBA U OTOOP IO TEHOTUITY ¢ oMolibio aHanu3a JIHK.

HcKkycCTBeHHBIM ~ MyTareHe3 Kak  METOJA  CEJEKIIMOHHOW  padoTHhl.
PaananroHHbI 1 XUMUYECKUHA MYyTareHe3 Kak HCTOYHUK MYTAalMi y KYJIbTYPHBIX



dopm opranusmoB. lcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHUS M METOJIOB
pekoMOuHaHTHBRIX JIHK /11 moyyeHus uCX0IHOTO MaTepuaia Juisk CENEeKIIUH.

[lonyuenne ITOJIUIIIOUIOB. BryrpuBunosas rUOpUIN3aLIHSL.
bnuskoponcTBeHHOe  cKpemBaHue, WM UHOpuAMHT.  HeponactBeHHoe
CKpelniuBaHue, win aytopuauur. ['ereposuc u ero mpuuuHbl. lcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHuas rubpuauzanus. [Ipeogonenue Oecruionus
MEXBHJIOBBIX THOPUIOB. JIOCTHIKEHUS CETICKIIMA PACTEHUHN U KUBOTHBIX. «3e1éHas
DeBoNOYUAY.

CoxpaHeHrEe U M3y4YEHUE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
WX JUKAX  POAWYEH  JUIsl  CO3JaHWs  HOBBIX COPTOB HW  THOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. /H3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYeCKUMU pecypcamu CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHbBIX
8 Yenax VAVHUEeHUs CYUeCmeyiomux U CoO30anUsi HOBbIX NOPOO, JTUHUL U KPOCCO8, 8
MOM uucie ¢ NPUMEHEHUeM COBPEMEHHbIX MemOo008 HAYUHBIX UCCIe008aHUL,
nepeoosvix uoell U nepcnekKmuHbIX MexHON0SUU.

JlemoHcTpanuu

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

Tabnuibl 1 cxembl: «L{eHTpbI MPOUCXOXKACHUSI 1 MHOTOOOPa3us KyJIbTypPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PANOB B HACIEICTBEHHOW M3MEHUYMBOCTHY,
«Metoppl cenekuumn», «Otaanéunas ruopuanzanus», «Myrtarenes».

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

JlaGoparopHasi padora «/I3ydueHue METOI0B CENEKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IKcKkypeusi «OCHOBHBIE METOJIBI M JOCTHMIKEHUS CEJEKIMU PACTCHUN W
KUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, TJIEMEHHYIO bepmy,
COPTOMCHBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3SIMCTBO, B J1abOpaTopuio
arpOyHUBEPCHUTETA WIM HAYYHOTO LIEHTPA)».

Tema 6. BuoTexHo/I0THS U CHHTETHYECKASA OMOJIOTUA

OOBEKTHI, HCIHOJIb3yeMble B OHMOTEXHOJOTHMU, — KIJIETOYHbIE U TKAHEBBIC
KYJIbTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTePUCTHKA. TpaguuuronHas
OMOTEXHOJIOTHS:  XJICOOTICUCHHE, TOJMYyYeHUE KHUCIOMOJOYHBIX TMPOAYKTOB,
BUHOAEMNE. Mukpoouonmornueckuii cuHTe3. OOBEKTHI MHKPOOHOJIOTHUYECKUX
TexHosiorui. [Ipon3BoacTBO Oefika, aMUHOKUCIIOT U BUTAMUHOB.

Co3gaHne TEXHOJIOTUM M MHCTPYMEHTOB LI€JICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIE€JIbIO MOJIYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalnX HE BCTPEUAIOIINECS B MPUPOJIe OMOCHHTETHUECKHE MY TH.



Kierounasa unxeHnepus. MeToasl KynbTypbl KIETOK M TKAHEHM PACTEHHU U
KUBOTHbIX. Kpnobanku. Comartnueckas rubOpuausanuss U COMATHYECKHM
sMOpuoreHe3. lcnonb3oBaHue TalJIONJIOB B CEJIEKUMM pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmelouyure. VICKyCCTBEHHOE OIUIONOTBOpeHHE. PeKoHCTpykuus
AVNLEKIIETOK U KIOHHPOBAHME KUBOTHBIX. MeETO TpaHCIUIaHTALUMU SAEP KIETOK.
Texnonocuu  0300posrenus, KYIbMUBUPOBAHUS U  MUKDPOKIOHANILHO20
DPA3MHOIICEHUSL CENIbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpOMOCOMHass W TEHHas HHXEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
KoHCcTpyupoBanue pekoMOuHaHTHbIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JIoCTMKEHUssT W NEpPCHEKTUBBl  XPOMOCOMHOW WM TE€HHOM  MHXXEHEPUHU.
DKOJIOTUUECKHUE U 3TUYECKUE MTPOOJIEMbI TEHHON HH)KEHEPHUU.

Menununckue OuorexHonoruu. [loctrenoMuas mudposas meguuuHa. [TLP-
AuarHoctuka. MeraOoJOMHBIM aHanu3, TEHOLEHTPUYECKUI aHalu3 MpoTeoma
YesoBeKa Ul OLEHKU COCTOSHMS €ro 340poBbs. lcronb30BaHME CTBOJIOBBIX
kineTtok. TapretHas tepanus paka. 3D-Omoumxenepuss I pa3paOOTKH
(yHIaMEHTAIIBHBIX OCHOB MEIWUMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMILJIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUN TPEXMEPHOro OMONpPHUHTHUHra M ckaddonauHra
JUISL pelIeHUs 3a]1a4 [IEPCOHANM3NPOBAaHHOW MEIULIMHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEJIbI0 oOecreueHus: KOMOMHUPOBAHHOM
3amuThl OT Bo30yauteneit OPBU, ycraHoBieHuE MOJEKYISIPHBIX MEXaHHU3MOB
¢yuxunonupoBanusi PHK-cogep:kamumx BUpYycOB, BBI3BIBAIOIIMX OCO00 OMACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! n cxemsl: «/crnonb3oBaHHE MUKPOOPTAaHU3MOB B MIPOMBIIIJIEHHOM
pOMU3BOACTBEY, «KiteTounast nn:keHepus», «I'eHHast HHKEHEPUD.

JlaGopaTopHnasi padora «/3yueHrne o0beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llomydeHre MOJIOYHOKUCIIBIX IPOAYKTOBY.

Ikckypeusi «buorexHomoruss — BakHEHIIass TPOM3BOJUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOJICTBO).

Tema 7. 3apoxkaeHue W pa3BUTHE IBOJIOUMOHHBIX NpeACTABJIEHUN B
Oonosiorum

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

JIBroKyIe CUITbl HBONTFOLIMK BUOB 110 Y. JlapBUHY (BBICOKAast HHTEHCUBHOCTD
pa3MHOXXEHHUSI OpPraHU3MOB, HACJICACTBEHHas HW3MEHYMBOCTh, Oophba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).



Odopmiienne cuHTeTHUecKOi Teopun H3Bomornuu (CTD). HelitpansHas
Teopust dBomouuu. CoBpeMeHHas JBOJIONMOHHAS  OuWojorug. 3HauYeHHE
ABOJIIOIIMOHHOM TeopuH B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

JdeMoHCcTpaMu

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. K. Cent-Unep, K.
Krosee, Y. lapeun, C. C. UetBepukos, . W. lImansraysen, k. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xkuBod mnpuponsl (mo K. Jlunnero)y,
«Jlectnunia xuBbIX cymiecTB (o Jlamapky)», «Mexanusm GHOpMUPOBAHUS
npucrnocobyieHnii 'y pacteHuil W kuBoTHbIX (1o Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. Japsunay, «Haxoaku Y. {apsuna», «Dopmbl 60pbObI
3a cymectBoBanue», «llopoasl romy6ei», «MHoOroobpasue KyJabTypHbIX (opm
KarmycThl», «[1opopl JOMAITHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo 4. [apBuny)», «CxeMa COOTHONICHHSI JBWXKYIIUX CHJI DBOJIOLUNY,
«OCHOBHBIE TIOJIOKEHUS] CHHTETHYECKOW TEOPHUH IBOJIFOLIUN.

Tema 8. Mukpo3BoIIonHs U €€ pe3yJIbTaThl

[Tommynsiusa Kak 3JI€MEHTapHasl €auHUIA SBOTONNU. COBPEMEHHBIE METOIbI
OLICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl nomyisuuid. M3menenue
reHooHa MOMYJSUMKA KaK »3JIEMEHTapHOE HBOJIIOIMOHHOE SIBJIEHHWE. 3aKOH
reHetrueckoro paBHoBecus Jx. Xapau, B. BaitnGepra.

DOnemeHTapHbie (PAKTOPHI (IBMIKYIIME CHIIBI) SBOJIONMHA. MyTallMOHHBINA
npouecc. KomOuHaTuBHas u3MeHUMBOCTb. [Jlpeilp reHoB — ciy4aiiHble
HEHAIIPaBJIEHHbIE M3MEHEHMs 4YacToT ajulened B nomymsiusax.  O¢PQdexT
ocHOBaTensd. JDgpgexkm oOymuvinounozo copaviwka. CHudiCeHUe 2eHemu4yecKo2o
pasnooopazusi: npuuunsl u cireocmeus. Ilposenenue s¢pghexma Opetigha 2eros 6
bonvuwux u  manelx  nonyaayusx.  Mwurpamuu.  M3onsmus  mOMYJISIIHMA:
reorpaguyeckas (IpoCTpaHCTBEHHAsA), OHogornyeckas (penpoayKTUBHASA).

EctecTBeHHbII 0TOOp — HampaBisitouii  ¢akrtop s3Bojonuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIMM, CTaOWIM3UPYIONINM,  pa3phIBAIOIIAN
(mm3pyntuBHbIN). [lonmoBoit oTOOp. BO3HMKHOBEHHME W DBOJIOMHS COIMATHHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  pe3yiabTaT  MHKPOIBOJIIOLHUU.
Bo3nukHOBeHHE — mpuCNOCOOJeHU y  opraHu3mMoB.  ApoMopdo3bl U
uauoananrtanuu. [Ipumepsl npucnocobieHnii y opranu3mMoB: Mopdoaorudeckue,
¢usnonornyeckue,  OMoxuMmMuUeckue,  moBeneHYeckue.  OTHOCHUTEIBHOCTH
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepunm u cTpykrypa. BumooOpa3oBaHue Kak pe3ysbTar
MUKpOdIBONIOIMHU. M3omsmus — kimrodeBoir (aktop BumooOpaszoBanus. [yt wu
crocoObl BHA000pa3oBaHUs: ayutonaTpudeckoe (reorpaduueckoe),



CHMIATPUYECKOE (3KOJI0OTUYECKOE), «MTHOBEHHOE» (monuIIonIU3anus,
rudpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

MexaHu3Mbl pOpMUPOBAHUSL OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp »BomOIMOHHOW OHONOrMM B pa3paboOTKe HAyYHBIX METOJ/OB
coxpaHeHus: 6Mopa3Ho00pazusi. MUKPOIBOIIONUS U KOIBOJIOLMS Mapa3suTOB 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—BaiinOepray», «JIBuwxkyiue
CUJIBl ABOJIFOLIUUY, «IKOJOTHUYECKash M3OJISIIUS MOIMYJISIMUA CEBaHCKOW (popenmy,
«l'eorpaduueckast UM30AAUMsA  JIMCTBEHHUIBI CHUOMPCKOW M JIMCTBEHHUIBI
naypckon», «IIomyJsiiMoHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XEPTBY, «CxeMa
JIEUCTBUSL €CTECTBEHHOIO 0TOOpa», «®Dopmbl OOpbOBl 3a CYIIECTBOBAHUE,
«anycrpuanbHblii MenaHu3M», «KuBble uckomaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue amantauuu», <«lIprucnocoOleHHOCT, OpraHu3MOB H €€
OTHOCHUTENBHOCTBY», «Kputepuu Buaa», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupoe», «Crocodsl BUI000pa3oBaHus», «l'eorpaduueckoe BHI000pa3oBaHUE
TpEX BUJIOB JIAHJIBIIIEH», «IKOJOTMYECKOE BHUA000pPa30BAHUE BHJIOB CHHUID,
«lTonumnouael pactenuity, «KanycTHo-peiedHbIi THOpUI.

O6opynoBaHue: repOapuu pacTeHUH, KOJJICKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3BEpeil ¢ MpuMepamMu pas3U4HBIX MPUCIOCOOJICHUHN, dYyuyena NTUI[ U 3Bepei
pPa3HBIX BHJOB, TepOapuu pacTeHUi OJM3KUX BUIOB, OOPa30BABIIUXCS
Pa3ITUYHBIMH CTIOCOOAMH.

JlabopaTtopnasi padora «BbIsBIeHHE HW3MEHUMBOCTH y 0COO€H OJHOTO
BUJIA».

JlaGopaTtopnasi  paGora  «lIpucrocoOiieHuss  OpraHM3MOB W HX
OTHOCHTEJbHAS 1[eJIECO00Pa3HOCThY.

Jlabopatopuass padora «CpaBHEHHE BHUIAOB TIO0 MOP(HOIOTHIECKOMY
KPUTEPUIOY.

Tema 9. Makpo3Bo/louus u eé pe3yJibTaThbl

Meronpl HU3y4yE€HUS  MAaKpPOIBOJIONMHU. [laJIEOHTOJIOrMYECKHUE  METOJIbI
uzydeHus: sBomonuu. Ilepexonnbie ¢GopMmbl W (UIOTEHETUYECKHE  PSIbI
OpraHU3MOB.

buoreorpaguyeckue Meronbl u3zydeHus sBoitonuu. CpaBHeHue (iopsl u
dayHsl MaTepukoB M OCTpoBOB. bmoreorpaduueckue obnactu 3emuu. Bunmbl-
SHAEMUKH U PEITUKTHI.



OMOpHONOrHYecKUe U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOIbl U3YUCHHS
ABOJIOLMHU. ['€HEeTHYeCKue MEXaHWU3Mbl SBOJIOLMM OHTOIEHE3a U IOSBIICHHS
SBOJIIOLIMOHHBIX  HOBIIECTB. [ OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OPTaHBI.
PynuMenTtapusie  opranbl W araBU3Mbl.  MOJIEKYIJISIPHO-T€HETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHMYeCKhe  METOJbl  W3YYEHHS  DBOJIOIUU.
I'omonoruynsie TeHbl. COBpeMEHHBIE METOJbl MOCTPOCHUS (UIOTECHETHUECKUX
NEPEBHEB.

XpOMOCOMHBIE MyTalliX U 3BOJIOLHS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) IBOJIOUUM. [Ipunyun cmenvl GyHKYuUL.
HeobOpatumocTs 3Bosonnu. AjantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLUY.

JleMoHCTpauumn

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

Tabmunpl 1 cxembl: «DunoreHeTHUECKU psifi JoWaaAn», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Crerouedanbr»y,  «Punuodutey,  «CemeHHbIE
NanopoTHUKN», «buoreorpapuueckne 30HBI 3emim», «Jpeid KOHTUHEHTOBY,
«Penuktby, «HauanbHble cTaguu 3MOPHOHANIBHOIO Pa3BUTHS IMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMUHBIE M aHAJOTWYHbIE OpraHe, «PyaumeHTH,
«ATaBU3MBI», «XPOMOCOMHBIE HaOOpbl 4YEJIOBEKAa W IMIUMIMaH3e», «l JIaBHbIE
HampaBJIEHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTH 3BOJIIOLIUN.

ObopynoBaHue: KOJUIEKLUHU, TepOapuu, MYJSKH HCKONAEMbIX OCTAaTKOB
OpraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAIIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIUHA HACEKOMBIX.

12 KJIACC

Tema 1. Ilpoucxo:kaenne U pa3BUTHE KU3HU HA 3eMile

HayuHble ruUmore3sl NPOUCXOXKIEHUS KU3HM Ha 3emue. AOWOreHes u
nancriepmusi. JloHaydHble TIPEICTAaBICHUS O 3aPOKICHUU KU3HU (KPEalMOHU3M).
['Mnore3a NOCTOSIHHOTO CaMO3apOXKIECHHs )KMU3HU U €€ ONpOBEpkKEHHUE onbITaMu .
Penu, JI. Cnannanuanu, JI. ITacrepa. [IporcxoxxaeHue >Ku3Hu U aCTPOOHOJIOTHS.

OcHOBHEIE 3TaNbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapnas
(reosornueckas) SBOJIIOIUA. XUMHYECKash SBOJIOIUA. AOHOTEHHBIA CHUHTE3
opraHnueckux BemlecTB u3 Heopranumdeckux. OmbiT C. Muwmiepa u I'. IOpu.
ObpazoBanue mnosmMepoB u3 MoHoMepoB. KoamepBatHas rumorteza A. U.
Onapuna, runoresa nepBuyHoro 0yiaboHa k. XosaeiiHa, reHeTH4ecKas ruroTe3a
I'. Ménmnepa. PuGosumsl (T. Yek) u rumoreza «vupa PHK» VY. T'mnGepra.
dopmMupoBaHue MEMOPaH ¥ BOSHUKHOBEHHUE MPOTOKJIETKH.

Hctopust 3emnm u Metonsl €€ u3ydeHus. Fckomaemple oOpraHu4eckue
octatku. [eoxponomorus u €€ wmeroabl. OrTHocutenbHass © aOCONIOTHAsA
reoXpOHOJIOTHs. [ €0OXpOHOIOrMuecKas Kaia: 0Hbl, APbl, IEPUOABI, SITOXH.



Hauvanbnbie 3Tamel opranndeckoi 3posounu. [losiBiieHne u 3BoMOLUSA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonn3Ma. BO3HUKHOBEHHME TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKM KaK aHaJior TEPBBIX Ha 3eMie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOUOreHe3). DBOIIOIMOHHOE TPOUCXOXKICHUE
BUpPYCOB. IIponcX0kJA€HME MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIC 3Tallbl 3BOJIONHMH BBICIIUX pacTeHuid. OCHOBHBIE apoMopdo3bl
pactenud. Beixonm pactenuii Ha cymy. [losBieHHE CHOpPOBBIX pPacTEHUU H
3aBoeBaHMEe uMH cymu. CeMeHHble pacTeHHs. [IpOMCXOXKIEHHE IBETKOBBIX
pacTeHUN.

OCHOBHBIEC 3Tanbl 3BOJIOIUU KUBOTHOrO mupa. OCHOBHbIE apoMOP(O3bI
AKUBOTHBIX. BeHnickas ¢ayna. KeMOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie XOp0BbIE KUBOTHBIE. JKM3HB B BOAE. DBOJIOLUS MO3BOHOYHBIX.
[Mpoucxoxnenne ampubuii u pentunuit. [IpoucxoxaeHrue MIEKONMUTAOIMIUX U
ntul. [lpunnun xmoyeBoro apomopdosa. OcBoeHue OECMO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Paseutne xu3HM Ha 3emiie MO 3paM M NEPUOAAM: apXeH, IPOTEPO30W,
najgeo3oi, Me3030i, KaiHo30i. OOmias  XapakTepuCTHKAa  KiIUMara W
reoJOrn4ecKux mnpoueccoB. [losBiieHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yclIoBUS U BIUSHHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI Ipouuioro. IlpuunHsl n
CIEACTBUS MacCOBBIX BBIMUpAaHU. COBPEMEHHBIN SKOJOTMYECKHA KPU3HUC, €ro
ocobennoctu. [Ipobrema coxpanenus 6mopazHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucTeMa OpraHmyeckoro mupa. [IpuHnmmbl Kiaccuduxanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUECKHE TPYIIIBI OPTAHU3MOB.

JemoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. ITactep, . . Meunuxkos, A. N.
Omnapun, [x. Xonnein, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxeMbl: «Cxema onbita @. Peauy, «Cxema omnbita JI. ITactepa mo
M3YUYCHHIO CaMO3apoKIeHus xku3Hu», «Cxema ombita C. Mumnepa, I'. Opuy»,
«JTanbl  HEOPraHWYECKOW  JBONIOUHUM»,  «[ €OXpOHOJIOrMYECcKass  IIKaJiay,
«HavanbHble 3Tanbl OpraHUYecKoi IBosrOIUMY, «CxeMa 00pa3oBaHMs DYKaApUOT
nyTéM cuMmOuoreneza», «Cucrema >XUBOW mNpupoabl», «CTpoeHue BUPYCay,
«Apomopdossl  pactenuity, «PuHHOGUTHY, «OTHOKIECTOYHBIE BOJOPOCIIY,
«MHorokiierounsie Bomopocian», «Mxuy», «llanmoporHukn», «l'onoceMeHHbIE
pactenusi», «OpraHbl LBETKOBBIX pacTeHHi», «(CxeMa pa3BUTHS KHUBOTHOTO
Mupay, «Apomopdosbl KUBOTHBIX», «lIpocreiimmuey, «KUIIEYHOMOTOCTHEIE,
«IInockue YepBU», «YneHucroHorue», «PBIOBIY, «3eMHOBOJIHEICY,



«IIpecmpikaromuecs», «lItunpy, «Miekonurarommey», «Pa3BuTue XHU3HH B
apXxeucKkou spey», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
I1aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repdbapud pacTEHUM pPA3IUYHBIX OTJEJIOB, KOJUICKIUU
HAaCEKOMBIX, BIIQYKHBIE IIPENapaThl )KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUICKIIUN
WTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyye€jla MNOTULl W 3BEpEu,
KOJUICKIIMM OKAMEHEJIOCTEH, IOJIE3HBIX HCKOMAEMbIX, MYJSDKH OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnaa  Jga0oparopHas padora «MoaennpoBaHUE  OMNBITOB
Mumnepa—tOpu 1o nzydeHuro abMOreHHOro CUHTE3a OPTraHUYECKUX COSAMHEHUN B
MEepBUYHOM aTMochepe.

JlaGoparopnasi pabGora «l3ydyeHne M ONMCaHWE HCKOIMAEMBIX OCTAaTKOB
JTPEBHUX OPTaHU3MOBY.

IIpakTuyeckass padora «/3yueHue OCOOCHHOCTEH CTPOCHUSI PACTEHUU
Pa3HBIX OTACIOBY.

IpakTnueckas padora «/3yueHue ocoOOEHHOCTEN CTPOCHUS MMO3BOHOUHBIX
KUBOTHBIX).

Tema 2. Ilpoucxo:kaeHne 4YeJ0BEKa — AaHTPONOreHe3

Paznesnbl u 3a1aun aHTPONOJNIOTUH. METOBI AHTPOTIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUN O TMPOUCXOXKICHUM 4YeJOoBeKa. Penuruosnbie
BO33peHUsl. COBPEMEHHBIC HAYYHbIE TEOPUH.

Cxo0acTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATUYECKOE TTOJ0KEHNE YEIOBEKA.
CBugerenscTBa  CXOJCTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPAaBHUTEIBHO-
MOP(OIIOTHIECKHE, AMOPHOJIOTHYECKHE, (bU310I0r0-OMOXUMHYECKHE,
nopegeHYeckre. OTINYUS YeJIOBEKA OT KMBOTHBIX. [IpAMOXOXKIEHUE U KOMILIIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOMN
CHUCTEMBI.

JBrkymue cuiibl (pakTopbl) aHTPOIIOTEHE3a: OMOJIOTUYECKHE, COLMAbHBIE.
CooTHollIeHrnEe OMOJOTUYECKUX U COMATIBHBIX (DAKTOPOB B AHTPOIIOTEHESE.

OcCHOBHBIE CTaJUU aHTpONOreHe3a. PaHHWE uenoBeKOOOpasHbIe OO0E3bsIHBI
(TPOKOHCYJIBI) U PaHHUE MOHTUIBI — OOIIKE MPEIKH YEJIOBEKOOOPa3HbIX 00€3bsH U
JMO/IEN. ABCTPAIONUTEKN — JBYHOTHE NMPEIKH JoJei. YenoBeK yMenblid, MEPBbIE
U3TOTOBJICHUS OPYIUM TpyAa. YenoBeK NPSAMOXOISAIINN U NIEPBBIM BBIXOJ JIFOAEH
3a mnpenensl  Adpuku. UYenoBek redaenbOeprckuii —  OoOmMKA  IIPEIOK
HEAHJEPTAIBbCKOIO0 YEJIOBEKA M YEJIOBEKAa Pa3yMHOro. YesmoBek HeaHAEepTalbCKUU
KaK BHJ JIIOJEH XOJOAHOTO KJMMarta. YeloBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YeJOBEK, OCBOEHHWE KOHTHMHEHTOB 3a mpeaenamu Adpuku.
[TaneoreneTrka v MajieOreHOMUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISAIUSAX
yesnoBeka. MyTalMOHHBIN Tporiecc M noJuMopdusMm. llomynasiuoHHbIE BOJIHBI,
npeid reHoB, murpanua U «d3QpQPexT ocHOBATENs» B MOMYJSIIUIX COBPEMEHHOTO
YeJI0BEKA.

Uenoseueckne pacel. [loHstue o pace. bonpmime packl: €BpOIEOMIHAs
(eBpasuiickasi),  aBCTpaJIo-HETpOWAHAsl  (PKBATOpHAJIbHAS]),  MOHTOJIOMIHAS
(a3narcko-aMepuKkaHckasi). Bpems um myTH pacceneHus 4elioBeKa MO IUJIaHETe.
EnuncTBO  yenoBeuecknx pac. HayyHas  HECOCTOSITENBHOCTH — pacH3Ma.
[Ipucnoco01eHHOCTh YeNOBeKa K pPa3HbIM YCIOBHUSIM OKPYXKaIOIIeH cpebl.
Bnusaue reorpaduueckoit cpeapl U apedda TeHOB Ha MOPQOJIOTUIO H
(U3HUOIIOTHIO YETOBEKA.

MexaucuMiiiHapabple  MeToAbl B Qu3ndeckod  (OMOJIOTHYECKOM)
AHTPOIOJIOTUM.  OBOJIIOLIMOHHAS ~ AHTPOIOJIOTHUST M NAJ€0aHTPOINOJIOTHUs
YeJIOBEUECKUX NOMyIsuuid. bruocouuanbHble HccaeqoBaHUs MPUPOJBI YETIOBEKA.
HccnenoBanue K03BOONMHI OMOJIOTMYECKOTO U COIMATIBLHOTO B UETIOBEKE.

JleMoHCTpanun

[Hoptpetsr: Y. apsun, JI. JIukn, . 4. Poruacknii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToabl aHTPOMOJIOTHIY, «['0JTOBHOM MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3biIHb», «CKeleT YeloBeKa W CKEJeT IIHUMIIaH3e,
«PyIMMEHTBI U aTaBU3MBbDY, «/IBHXKYIIME CHUIIBI AaHTPOIIOT€HE3a», « DBOITIOLIMOHHOE
IpPEBO  4YEIOBEKa», «ABCTpajtonutek», «UYUenoBek  ymenbi», «Yemosek
NpAMOXOasIuiy, «JlenncoBckuii uenopexk» «Heannepranbip», «k KpoMaHbOHIBD,
«IIpenku yenoBekay», « ITaIbl IBOIIOLUN YET0BEKaY, «Pachl 4UeIOBEKay.

OOopynoBaHue: MyJSDKM — OKaMEHENOCTeH, MpPeaIMeTOB MaTepHabHOU
KyJIbTYphl ~TPEAKOB 4YeJoBeKa, pemnpoaykuuu (dotorpaduu) KapTuH C
MU(DOJIOTHYECKUMU W OUOJEHCKUMH CIOKETAaMU TPOUCXOXKIEHHUSI YeJIOBEKa,
(doTorpaduu HaxoI0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEeIOBEKa, MOJIEIIb
yepena uejioBeKa M 4eperna IIMMIIaH3€, MOJENIb KHCTH 4YeJOBEeKa U KUCTH
IMMIIaH3€, MOJICNIA TOPCa MPEAKOB YEJIOBEKA.

JlabopaTtopnasi pa6ora «l3yueHue oOCOOEHHOCTEW CTPOCHHS CKeJeTa
YeJI0BEKA, CBSI3aHHBIX C MPAMOXO0XKICHUEM.

IIpakTnyeckas padora «/3yuyeHre SKOJIOTUYECKUX aIaNTALMN YETOBEKay.

Tema 3. Dkosorusi — Hayka 0 B3aMMOOTHOIIEHUSIX OPraHU3MOB M
HAJOPraHU3MEHHBIX CUCTEM C OKPY Kalollei cpeaoi

3apoxxaeHue u pa3BuTHe 3kojioruu B Tpyaax A. I'ymOonbara, K. @. Pynse,
H. A. CeBepuona, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznensl u 3agaun
9KoJIOTHH. CBSI3b SKOJIOTUU C APYTUMH HAYKAMU.



Metonsl sxonoruu. [loneBble HaOMIOACHHUA. DKCIEPUMEHTHI B HKOJOTHH:
npupoAHble U JlabopaTopHble. MoJeaupoBaHue B OKOJOTUU. MOHUTOPHUHT
OKpY’KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaYeHUE DOKOJOTMYECKUX 3HAHMM Uil  4YeloBeKa. JKOJIOTHYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3€H YeNOBedecTBa ¢ Mpupoaoil. PopmupoBaHue
AKOJIOTUYECKOH KYJIbTYPhI U SKOJIOTUYECKON I'PaMOTHOCTH HACEIEHUSI.

JleMoHCTpanun

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

Tabnuibl u cxembl: «Pa3nenst axosorum», «MeTobl dKoJoruny», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
HCCIIETOBAHUIN.

Tema 4. Opranu3mbl U cpeia 0OMTAHUS

DKoJIOTHYeCKHE (PaKkTOpbl U 3aKOHOMEPHOCTH MX AeicTBuia. Kiaccudukanus
AKOJIOTUYECKUX (PAKTOPOB: abMOTHYECKHE, OMOTUUECKUE, aHTpOoNoreHHbie. O01me
3aKOHOMEPHOCTH JEHCTBUA 3KoJIorHueckux ¢akropos. IIpaBuno munumyma (K.
Mnpenrens, 0. JInbux). TonepanTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBl.

AbuoTtnueckue ¢paktopel. CBeT Kak 3Kojormyeckuii Qakrop. [elcTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CHEKTpa Ha OPTaHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX 10 OTHOWIEHUIO K cBeTy. CurHanabHas pojb CBeETa.
doTonepruoansM.

Temnepatypa Kak dKojJormyeckuii Qakrop. JlelicTBue Ttemmeparypbl Ha
opranu3Msbl. [IoMKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocTh kak skojormuyeckuil (axrtop. Ilpucnocobnenust pacTteHui K
MojJIepKaHu0 BoAHOro Oananca. Knaccudukanuss pacTeHUH MO OTHOLUEHUIO K
Bozie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHM3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHas,
riyOMHHAs  TOANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHUE
0COOEHHOCTH cpeli oOuTaHus oOpraHu3MoB. lIpucnocoOieHuss OpraHu3MoB K
KU3HU B PA3HBIX Cpelax.

buonornyeckne putmbl. BHemnue u BHyTpeHHHE pPUTMBL. CyTOYHBIE H
roau4Hble pUTMbL. [IpHcnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM
YCJIOBUU JKU3HU.

Kusznennsie Qopmbl opranuzmoB. [loHaTtue o Ku3HeHHOM (dopme.
XKuzHeHHsie HOpMBbI paCTEHUIL: 1€pEBbsI, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
reoOMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTopBHI. Bunrsr OMOTHYECKUX B3aMMOJICVCTBUU:
KOHKYPEHITUS, XUITHUIECTBO, cMMOMO03 1 ero ¢gopmel. [lapazutusm, Koomepanus,
MYTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBo). Hetpoduueckue
B3auMoJiecTBUs  (Tomuueckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aMMOJCHCTBUN JJiIsi CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
obutanus. [I[puHINT KOHKYPEHTHOTO UCKITIOUCHUS.

JdeMoHCcTpaMu

Tabmuubl U cxembl: «Jkonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIEC», «XOJOJAHOKPOBHBIE >KUBOTHBIEY», «Du3znosoruueckue ajanTaluu
KUBOTHBIX», «Cpenbl OOWUTaHHUS OpraHu3MoB», «bHoTOrHYECKHEe PUTMBDY,
«Kuznennole  (Gopmbl  pacteHuit», <«OKuzHeHHble  (DOPMBI  SKHUBOTHBIXY,
«IKOCUCTEMA MIMPOKOJIMCTBEHHOTO JIeca», « IKOCUCTEMA XBOMHOTO Jecay, «llenu
NUTaHUS», «XumHuuectBoy, «llapasutuzmy», «Konkypenuus», «Cumounosy,
«KomMmeHcanmzm.

O6opynoBanue: repOapuM pacTeHUW M KUBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIUSHUIO Pa3IUYHBIX OJKOJOTHUYECKHX (aKTOpOB, repOapuu CBETONIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIHMBBIX PACTEHHUH, CBETOJIOOUBBIC, TECHEIIOOUBBHIE U
TEHEBBIHOCIIUBBIE KOMHATHBIC PACTECHUSI, TepOapuu U KOJUJICKIIUU TEIJIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUM, Yyyena MTHIl U 3Bepel, repdapuu
pacTeHul, OTHOCSIIMXCS K rurpodurtam, kcepoduraMm, me3odutraMm, KOMHATHBIE
pacTeHusl TaHHBIX TPYII, KOJUICKIIMU UBOTHBIX, OOMTAIONIUX B Pa3HBIX Cpeaax,
repOapu M KOJUIKIIMM PACTEHUH U JKUBOTHBIX, OOJAJAIONUX YepTaMH
MIPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCJIOBUH JKWU3HU, TepOoapuul u
KOJUUIGKIIMM PACTEHUU M >KMBOTHBIX PA3IUYHBIX >KU3HEHHBIX (HOPM, KOJIICKIIMH
KUBOTHBIX, YYACTBYIOIIUX B PA3IMUYHBIX OMOTHUECKUX B3aUMOCHCTBUSX.

JlabopaTtopnass padora «BpiBieHne npucnocoOJeHU OPraHu3MoOB K
BIIUSIHUIO CBETa.

JlabopaTtopuass padora «BpiaBieHne mnpucnocoOIeHUNH OPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPBIY.

JlaGopaTopnasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pacTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 5. Dkos10rust BU0B U MOMYJISAIMIA

DKOJIOTUYECKUE  XapaKTePUCTUKU  TOMYJISIUH. [Monmynsimus kak
Oouonornyeckasi cucrema. Poiab HEOTHOPOAHOCTH Cpeibl, GU3HUECKUX OaphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiui. OCHOBHBIE TTOKa3aTEIU MOMYJISIIIAN; YUCICHHOCTh, TJIOTHOCTD,



BO3pacTHasi M IIOJIOBAsl CTPYKTypa, POXKAAEMOCTb, IMPHUPOCT, TEMI POCTA,
CMEpPTHOCTb, MUTPALIUA.

DkoJsioruyeckas CTpykrypa nomyiasuud. OUeHKa YKUCICHHOCTU MOMYJIALNY.
JluHamuka momyisiuMu U e€ peryisiius. buoTudyeckuil moTeHIMAN MOMYJISIUU.
MopenupoBaHue IMHAMUKHA NONYJsIIUU. KprBble pocTa YNCIEHHOCTH MOITYJISLIHH.
Kpusble BbDkuBaHUA. Perynsius 4YMCIEHHOCTH TNOMYJSIUA: poiib (HaKTOPOB,
3aBUCAIIUX U HE 3aBUCALIUX OT MJIOTHOCTH. DKOJOTUYECKUE CTPATeruu BUIOB (T- U
K-ctparerumn).

[TonsitTue 00 skomornueckoil Hume BuAa. Mectoobutanue. MHOroMepHas
Mozenb 3Kosiorndeckor HumM Jx.M. XarunHcoHa. Pa3sMepsl 3KOIOTMYECKOU
Huy. [loTeHnnanpHas U peain30BaHHas HULIU.

Bun kak cucrema nomynsuuid. Apeansl BUAOB. Buasl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKAE SKBUBAIICHTHI.

3aKOHOMEPHOCTH TMOBEJICHUS W MWIPALMKA KUBOTHBIX. bHosornyeckue
WHBA3UH Yy>KEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: [Ix. . XaTunHCOH.

Tabmuubl U cxeMbl: «DKOJOTHYECKHE XapAKTEPUCTUKU MOMYJISIUN,
«lIpocTpaHcTBEHHass  CTpyKTypa mnomyiasiuun», «Bo3pacTHele  mUpamMuabl
nonynanun», «CKOpPOCTh  3aceleHusi [OBEPXHOCTH 3eMJIM  pa3lInYHbIMU
opranu3zmMammn», «Mojeib 3kosiorndeckor Hummm k. M. Xatuunconay.

O6opynoBanue: repoapuu pacTeHUM, KOJUICKIIMH )KUBOTHBIX.

JlaGopaTopnass pabora  «lIpucmocobneHus ceMsH  pacTeHUH K
pPacCeNCHUIO.

Tema 6. DkoJ10rus cood1IECTB. IKOJOTHYECKHE CUCTEMBI.

CooOmiectBa opraHu3moB. buorneHo3 u ero crpykrypa. CBsi3M MexIy
OpraHu3Mamu B OMOLIEHO3E.

Dkocucrema kak OTkpbiTag cucrteMa (A. [[x. Tencnu). OyHKUHOHAIBHBIE
OJIOKM OpraHu3MOB B JKOCHUCTEME: TMPOAYIEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetu. AOuoTHUECKHE OJOKU
skocucteM. [TouBsl U Wbl B 3kocuctemMax. KpyroBopot BeIeCcTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3zaTelIM dAKOCUCTEMBbl. buomacca ©  OpOayKIHS.
DKOJIOTHYECKHUE MUPAMUIbI UUCEI, OMOMACChl U SHEPTHUHU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBUuHbIE U
BTOPUYHBIC CYKIIECCHU W UX TMPUYUHBL. AHTPONOTCHHBIC BO3JCHCTBUS Ha
cykueccuu. Knumakcunoe coobiiectBo. buopaznoobdpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcUcmemvl Mopeti U
OKeano8. Ixocucmemvl MYHOP, 1€C08, Cmenell, NyCmbiHb.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATrpodskocucTtema. ArporieHo3. Pazmmuus
MEXy aHTPOIIOTCHHBIMH U TTPUPOTHBIMH SKOCHCTEMaMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTBI ypOO3KOocHCTeM. ['opojackas
¢nopa u ¢ayna. Cunantponuszauus ropojckod ¢ayHel. buonornueckoe u
XO3SIICTBEHHOE 3HAYCHHUE arpO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJACHCTBUN OPraHU3MOB B
sKkocucTteMax. Poib kackaonoeo sghgexma u 6udo6-30ugpuxamopos (Kiroueswix
61008) 6 yHKYUOHUpOBanuu 3Kocucmem. IlepeHOC SHEPIUU U BEIIECTB MEXKIY
CMEXHBIMH 3KOCHUCTEMAaMH. Y CTOWYMBOCTh OPTaHU3MOB, MOIMYJISIUNA U YKOCUCTEM
B YCJIOBHSIX €CTECTBCHHBIX M AaHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030eticmaus 3aepsA3HeHUll  pPA3HbIX munoe Ha
CYOOP2AHUBMEHHOM, OP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbL  IKONO2UYECKO20  HOPMUPOBAHUSL — AHMPONOSEHHO20 — B8030€UCMBUSL.
MeTom070THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JleMoHCTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OWoleHO3a»,  «IJKOCHCTEMa

MIUPOKOJIUCTBEHHOTO Jecay, « IKOCHUCTEMa XBOWHOIO Jiecay, « ODyHKIMOHAIbHBIC
TPYNIBl OPTaHU3MOB B JKOCUCTEME», «KpyroBopoT BeImIecCTB B 3KOCHCTEMEY,
«llenun nutanus (macTOUIIHAS, AETPUTHAA)Y, « IKOJOTUUYECKAS TUpaAMUIA YUCET,
«IKojoruyeckas nupaMuga OMoMacchbl», «IKOJOTHUECKasi MUpaMUa SHEPTUNY,
«O06pazoBanue Oonotay, «llepBuunas cykueccus», «BoccTraHoBieHUE Jieca MOCIe
noxkapay», «KocucTeMa 03epa», «ArporeHos», «KpyroBopor BemecTB U MOTOK
SHEPTUU B arporeHo3er, «[Ipumepsl ypOoIKoCHUCTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepei, repdapuu KyJIbTypHBIX B TUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJCITb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOOIKOCUCTEMBI.

JlabopaTtopuasi pabdora «M3yueHue pasHOOOpa3Wsi MEITKHX TMOYBEHHBIX
YICHHCTOHOTHX B Pa3HBIX IKOCHCTEMaX).

IKCKYpcusi «DKCKYpCHUsl B TUIIMYHBIA OHoreoreHo3 (B ayOpaBy, OepesHsiK,
SIBHUK, HA CYXO0JI0ObHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JIOTO)».

IKCKYpCcUsl «IKCKYPCHUS B arpO3KOCUCTEMY (HA IMOJIE€ WK B TEIUTMYHOE
XO03SUCTBO)».

Tema 7. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — oOmiennanerapHas 000j04Kka 3eMIIH, T/I€ CYIIECTBYET WIH
CyIlleCTBOBaJa XKM3Hb. PazBuTHe mpejacTaBieHuii o ouocdepe B Tpynax J. 3rocca.



VYuenue B. . Bepraackoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BEILIECTBO OMOc(hephl U ero PyHKIIHH.

3aKOHOMEPHOCTH CyliecTBOBaHUS Ounocdeprsl. OcobenHocTn 6uochepsl Kak
ro0anpHON 3K0ocucTeMBl. J[MHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTreoXMMHUYECKUe IMUKIbI (yriepoaa, a3oTa). PUTMHUUHOCTE siBIIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o Ouome. OCHOBHBIE OHOMBI CYIIU:
TYH/Ipa, XBOMHBIE JIeCa, CMEIIAHHBIE U IIUPOKOJUCTBEHHBIE JIECa, CTENH, CABAHHBI,
MyCTBIHU, TPOMUYECKUE JIeca, BEICOKOTOphs. KilnMaT, pacTUTENbHBINA U )KUBOTHBIN
MHpP OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUANA U
Oonoc@epHbIX PYHKIUIA.

JlemoHcTpanuu

[Toptpetsl: B. U. Bepuanckuii, 3. 31occ.

Tabmuubl u cxembl: «['eocheprr 3emmny, «KpyroBopoT azoTa B MpUpoOje»,
«KpyrosopoT yriepona B mnpupone», «KpyroBopoT KUCIOpoia B IMPUPOJIE»,
«KpyroBopoT Boabl B npupojie», «OcHOBHbIE OMOMBI cymny, «Kiumarnyeckue
nosaca 3emum», «TyHnpa», «Tairay, «Cmemanubsii jecy, «lIInpokoIncTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycteiHsay, « Tponmueckuit gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKITUU YKUBOTHBIX.

Tema 8. YUestoBek M OKpy:Kalomias cpeaa

OKOJOTMYECKHE KPHU3UCBl W WX NpUYMHBL. Bo3nelcTBue yenoBeKka Ha
ouocdepy. 3arpszHeHue BO3IyIIHOM cpenpl. OxpaHa Bo3AyXxa. 3arps3HEHHE
BOoAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOT€HHOE BO3ACHCTBHE HA PACTUTENIbHBIA M KUBOTHBIA Mup. OxpaHa
pPaCTUTENILHOTO U KUBOTHOrO Mupa. OCHOBHBIE MNPUHIUIIBI OXPaHbl MPUPOJIBI.
Kpacasie xnHuru. Ocobo oxpansiemble mnpupognsie Tepputopuu (OOIIT).
Boranuyeckue caapl U 300J10TMUECKUE TTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA M MPHUPOJBI.
PanronansHO€ ~ MPUPOMOIONB30BAHUE W COXPAHEHHE  OMOJIOTHYECKOTO
pazHooOpasus 3emuid. OOIIME 3aKOHOMEPHOCTH TJIOOAJTBHBIX AKOJOTHYECKUX
Kpu3KucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSITHBIE MTOCIIE/ICTBHSL.

Pa3BuTrie METONOB MOHHMTOPWUHIA PA3BUTHUSl OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemnvle ucciedosanus nepexooa K pecypcocbepezaioujei u
KOHKYPEeHmMOoCcnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypchoi.
Hayuonanvuvle ungopmayuonnvie cucmemvl, obecneuusarowue O00CmMyn K
uHgopmayuu no coOCMoSIHUI0 OMOENbHLIX 8U008 U IKocucmem. OcHosbl



IKOpeaduIumayuy 3Kocucmem U Ccnocobo8 060pvOLL ¢  OUONOBPENHCOCHUIMU.
Pexoncmpykyus MOpCcKux u Ha3eMHbiX IKOCUCEM.

JleMoHCTpanun

Tabmumet W cxeMbl:  «3arps3HeHue  atMochepbl»,  «3arps3HeHHUE
rugpoceprr», <«3arps3HeHne MouBbl», «llapHuKOBBIE AddexT», «Ocobo
OXpaHsieMbIe MPUPOIHBIC TEPPUTOPHI», «MOJICTH YIIPABIIEMOTO MUPA.
O6opynoBanue: ¢oTorpaduu OXpaHIEMBIX PACTCHHN W KUBOTHBIX KpacHoi
kHuru Poccuiickonn @enepanuu, KpacHoi KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOT'MX HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
oOyyaromuMuCAd MOporpaMM CpeaHero oOImero o00pa3oBaHMs: JUYHOCTHBIE,
METaNpeIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJbTATOB OCBOEHUS MPOTPaMMBbI 10 OMOJIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHUE OOYyYarOIIUMUCA POCCUNUCKON
IrPaXXIAHCKON UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbBHOCTH
U CaMOOIPEACNICHUIO, Haiuuue momueayuu K OOydYeHHIO  OHOJIOTruH,
yejleHanpaeienHoe pazsumue BHYTPEHHHX YOEXKICHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPATUIUA Pa3BUTHUS OHUOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAaMH, MPUCYIIUMHU CHCTEME
OMOJIOTHYECKOTO0  OOpa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBbI, CHOCOOHOCMU CMABUmMb eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPaMMBbI 10 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW U BOCIMTATEILHON JIE€ATEIbHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKUMU COLIMOKYJIbTYPHBIMU, HICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMA B OOIIECTBE IMpaBWIaMU U HOpMaMu
MOBEJICHUSI M CIIOCOOCTBYIOT TpoIleccaM CaMOIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHSA, PA3BUTUS BHYTPEHHEW TO3WUIMM JIMYHOCTH, MATPUOTHU3MA U
YBaXKECHHS K 3aKOHY W MPABOMOPSAJIKY, YEJIOBEKY TPyJla U CTapUIEMy MOKOJIEHHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO H
TpaaulMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickont denepanuu, Npupoae u
OKpYXaruieu cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOro mipeamera «buomorus»
JIOJKHBI OTPakaTh TOTOBHOCTh M CTOCOOHOCTH OOYYArOIINXCSI PYKOBOJICTBOBATHCS
c(hOpPMHUPOBAHHONW BHYTPEHHEHW TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAllU{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTrO OOIEeCTBA, paCUIUMpPEHUE >KU3HEHHOTO
OTbITA U OMBITA JAEATEILHOCTH B MPOIECCE peaiu3allud OCHOBHBIX HaIpaBJICHUM
BOCIIUTATENBHOU JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1)rpa;xaaHCcKoOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKM 00YYAIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IpPaB U OOS3aHHOCTEH, yBa)KCHUE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATEIIBHOCTH IPU CO3AaHUU
y4eOHBIX MPOEKTOB, PELICHUU yUE€OHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTMPEACNSITh COOCTBEHHYIO TO3HUIIMIO 10 OTHOIIEHHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHHWYECTBY B IPOLECCE COBMECTHOTO BBINIOJHECHUS
y4eOHBIX, TI03HABATEIBHBIX M HCCIEAOBATEIBCKUX 3a/ad, YBaXUTEIHHOTO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB NPU OOCYXJIECHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOMN U BOJIOHTEPCKOMN JAEATEIbHOCTH;

2) NATPUOTUYECKOT0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTD POCCHUICKOMN rpaXXJaHCKON WJICHTUYHOCTH,
[IaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTHU IEPEL
Ponunou, ropaoctu 3a CBOM Kpail, CBOWO PoauHy, CBOW S3BIK U KYJIBTYpY,
IIPOLIOE U HACTOSALLIEE MHOIOHALIMOHAIBLHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHONIEHNE K MPUPOJHOMY HACIIEAUIO U AMSITHUKAM MPUPO/IBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/E;

CIIOCOOHOCTh OILICHMBATh BKJIAJ] POCCUUCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HAYCHHS OWOJOTMHM B TIO3HAHWUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA 1 COBPEMEHHOTO 00IIECTBA;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIYK€HHIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JyXOBHBIX IEHHOCTEN POCCUICKOTO HAPOIa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, TUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHHE JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMIMBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTEISAM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEMHOM KWU3HU B COOTBETCTBUH C
TpaauuUsIMHU Hapo10B Poccuu;

4) 3¢TeTH4eCKOT0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA,

IMOHMMAaHKUE SMOLMOHAIIBHOTO BO3JAEHUCTBUS KUBOW ITPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXEHHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMIICHHE
IPOSIBIISATh KAYECTBA TBOPUYECKOW JTUYHOCTH;



5) (u3n4ecKoro BOCHHUTAHUS, (DOPMHPOBAHUS KYJIbTYPbI 310POBbS M
IMOLMOHAJIBLHOIO 0JIArONOJyYHs:

NOHMMaHHWE W peanu3anus 370pOBOr0 U 0Oe30macHoro obpasza >KU3HH
(3m0poBOE  TNHWTaHUE, COONIOACHUE TUTMEHHMYECKMX TpaBWI U HOPM,
cOamaHCUPOBAHHBIA PEXUM 3aHATUH U OTIbIXa, peryispHas ¢uznyeckas
aKTUBHOCTb), OEpPENKHOTO0, OTBETCTBEHHOI0O W KOMIIETEHTHOIO OTHOIIEHUS K
coOCTBEHHOMY (PU3HUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHMMAHUE ULEHHOCTH NPAaBWJI HHAWBUAYAJIbHOTO U  KOJUIEKTUBHOI'O
0€30MacHOT0 MOBEJCHHSI B CUTYalIUAX, YTPOKAIOIINX 37I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YNOTpeOIeHUS
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

6) TPy10BOIr0 BOCIIMTAHUS:

TOTOBHOCTh K TpPYyAY, OCO3HAaHHE LIEHHOCTH MAacTEepCTBa, TPYIOII00UE;
TOTOBHOCTh K AKTUBHOM AESTEIBHOCTH TEXHOJIOTHUYECKOW M COLMAIBHOM
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO

BBIIIOJIHSTH TAKYIO JIESITEIbHOCTD;

MHTEpEC K pa3iMuHbIM cdepam npodhecCHOHATBHOU JeATEeIbHOCTH, YMEHUE
coBepllaThb OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U pealn30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKECHUU BCEU KU3HU;

7) IKOJIOTHYE€CKOI0 BOCIIUTAHMSI:

HKOJIOTUYECKU 1IeJIeCO00pa3HOe OTHOILIEHUE K MPUPOAE KAaK HCTOYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CyIIECTBOBaHUS;

MOBBIIICHUE YPOBHSI SKOJOTUYECKOW KyJIbTYphl: MNPUOOPETEHHE OINbITA
IJJAHUPOBAHMSI TMOCTYNKOB UM OLEHKA WX BO3MOXHBIX MOCIEACTBUN IJId
OKPYKarOIIEH CPEbI;

OCO3HaHHME TJI00aJBLHOTO XapakTepa IKOJIOTHUYECKUX MpoOJieM W MyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU HM3YyYEHUH OHOJOTUU
3HAHUST W YMEHUS TPU pEHIeHUU TMpoOJeM, CBS3aHHBIX C PalMOHATHLHBIM
IPUPOJIONOIb30BaHuEM  (COONIOIEHWE  TpaBWJI  TMOBEACHUS B MPUPO/IE,
HalpaBJICHHBIX HAa COXPAHEHHE PABHOBECHS B DJKOCUCTEMAaX, OXpaHy BHUJOB,
IKOCHUCTEM, OHOChephl);

AKTUBHOE HENPUATHE JECUCTBUK, MPUHOCIIIUX BpEI  OKPYXKAIOUIEH
OPUPOAHON Cpelie, YMEHHE MPOrHO3UPOBATH HEOIArOMPUATHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALIATh UX;

HaJIMYue PA3BUTOrO 3KOJOTMYECKOrO0 MBIIUIEHUS, SKOJIOTUYECKON KYJIbTYPHI,
omnbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCA MMM B IO3HABATEIbHOM, KOMMYHUKAaTUBHOW U COLIMAIBHOM



PAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN NEATETbHOCTH IKOJIOTHYECKOM
HaIpPaBJICHHOCTH;

8) HEeHHOCTH HAYYHOTI'0 O3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH U OOIIECTBEHHOW MPAaKTHUKH, OCHOBAaHHOTO HA JIHAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPILICHCTBOBAHUE $I3BIKOBOM W UWTATEIBCKOM KYJIBTYpbl KaK CpeICTBa
B3aMMOJICUCTBHS MEX]TY JIFOJIbMU U TMIO3HAHUS MUDA;

NOHUMaHUE chneuupuKky OHOJIOTUM KaK HayKH, OCO3HaHUsi €€ pOJu B
(GopMUPOBAHNUN PAIMOHATIHLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM IEJIOCTHOTO
MpeCTaBICHUsT 00 OKPYXKAIOLIEM MHUpE KaK O €IMHCTBE MPHUPOIBI, YEIOBEKa H
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEW M PEIIEHUU Mpo0sieM
COXPAHEHHUs IPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OMOJIOTHH JJii COBPEMEHHOW ITMBUIIM3AIINH:
oOecrieueHrnss HOBOTO YPOBHS pPAa3BUTHS MEIUIMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pEmaThb PECypCHble  MpOOJIEMbl  pPa3BUTHUSA
YeI0BEYECTBA, TIOUCKA MyTEH BBIXOAA U3 IIIOOAIBHBIX IKOJIOTUYECKUX MPOOIeM U
o0ecrieueHHs  Mepexoja K  yCTOMYMBOMY  pPa3BUTHIO,  PallMOHAIBHOMY
UCIIOJb30BAaHUIO MPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIONYYEHUH OHMOJOTMYECKHX 3HAHUWA B IEIAX
HOBBIIIEHUST OO0IIeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYyHKIIMOHAIBHOW T'PAMOTHOCTH OOydaromuxcs, GpopMupyemon
pU U3Y4YE€HUU OHOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCIMOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIONb30BaTh TOJMydyaeMble 3HAHUS JUIS aHalu3a W
OOBSICHEHUS! SIBICHUI OKPYXAIOLIEro MUpa U MPOUCXOAIIUX B HEM H3MEHEHU,
yMEHHE JeNaTh OOOCHOBAHHBIE 3aKIIOYEHHUsS Ha OCHOBE Hay4HbIX (DaKTOB H
MMEIOIIUXCA JaHHBIX C TENbI0 MOTYYSHHSI TJOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS
pelIeHus mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHUE ILIEHHOCTH HAyYHOW JEsITeNbHOCTH, TOTOBHOCTh OCYLIECTBIISATH
MPOEKTHYIO M UCCIIEI0BATENbCKYIO EATEIbHOCTh MHIMBUYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HETNpephIBHOMY  0Opa3oBaHUIO |
caMo00pa3oBaHWI0, K aKTMBHOMY TMOJIyY€HHIO HOBBIX 3HAHWH IO OMOJOTHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATDI

MetanpeameTHble pe3yabTaThl OCBOEHHs yueOHoro mpeamera «buomorus»
BKJIIOUAIOT: 3HAYUMBbIE JJIs1 (POPMHUPOBAHHSI MUPOBO33PEHUS O0YUYAIOLIUXCS



MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAYYHbIE MOHATHS, OTPaKarolIne
[EJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M crneuuduKy METOJO0B IO3HAHMUS,
HCTIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MPOIiecC,
CUCTEMa, HAy4YHBIH (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHWE,  HAONIOJCHUE, U3MEpPEHUE, OJKCHEPUMEHT U JApYyrue);
yHUBEpCaJlbHble Y4eOHbIE JACHCTBUS (IMO3HABATEIbHBIE, KOMMYHHKATHUBHBIC,

peryJISTUBHBIC), obOecrieunBaroIIe dhopMupoBaHUe (GyHKIIMOHATBHOM
IPaMOTHOCTH W  COIMAJIbHOM KOMIIETCHIIMH OOYYaOIIMXCSA, CIHOCOOHOCTH
o0y4aromuxcs WCIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33PEHUYECKME 3HAHWS W  YHUBEpCalbHble Yy4yeOHbIE JEHCTBUA B
[IO3HABATEJILHOM M COLUAIIBHOMN MPAKTHUKE.

B pesynbrare wu3ydeHuss OHMOJOTMM Ha YPOBHE CpEAHEro  OOIIEero
oOpazoBaHust y oOyuaromerocss OyayT cGOpMUPOBAaHBI IO3HABAaTEJbHBIC
YHHUBEpCaJIbHbIC yUeOHbIE JEHCTBUSI, KOMMYHUKAaTUBHbBIE YHUBEPCAJIbHBIE yUeOHBIE
NEUCTBUSA, PEryJsTUBHbIE YHHUBEpCAIbHbIE YUYEOHbIE JEHCTBUSA, COBMECTHAs
NEeSATEIbHOCTb.

MertanpenMeTHbIE PE3YNIbTaThl OCBOEHHUS NPOrpaMMbl CPEAHETr0 OOIIEro
oOpa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMHU MO3HABATEJIbHBIMHU
AefCTBUSIMM:

1)0a3oBble JIOTHYECKUE TeHCTBUA:

CaMOCTOSITENILHO  (OpMYIHpOBaTh W aKTyaJU3UpoBaTh  Mpodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHHS
(amanum3a, cuHTE3a, CpaBHEHMS, KiaccuduKammuu, 0000IeHHs ), paCKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACNSATh UX XapaKTepHbIE MPU3HAKHU, YCTAHABIMBATH
CBSA3M C IPYTUMH MOHSATUAMH );

ONpENENATh LEIU JEATEIbHOCTH, 3a/aBas IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIbTAThI I€ATEIHOCTH C IIOCTABJIEHHBIMU LIEJISIMU;

UCITOJIb30BaTh OMOJIOTUYECKHUE MOHATUA ISl OOBACHEHUS (PAKTOB U SIBICHUUN
YKABOM IIPUPOJBI;

CTPOUTH JIOTMUECKHE paCCyXKIEHUs (MHAYKTUBHBIC, JEIYKTUBHbBIC, 10
AHAJIOTMM), BBIABISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHUS B PaccMaTpUBAEMBIX
ABIICHUSAX, (DOPMYITMPOBATH BHIBObI U 3aKIIOUCHUS;

NPUMEHSATh  CXEMHO-MOJIEJIbHbIE  CpelIcTBa s IpEeICTaBICHUS
CYILLIECTBEHHBIX CBSI3€ M OTHOILIECHUN B U3y4ae€MbIX OMOJOTUYECKHX OOBEKTax, a
TAK)K€  MPOTHUBOPEYMH  PA3HOTO  POJA,  BBIABIEHHBIX B PAa3JIMYHBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHalM3a MMEIOIINXCS
MaTepHUAIbHBIX U HEMATEpUAJIbHBIX PECYPCOB;



BHOCHUTbH KOPPEKTHUBBI B IESITEIbBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OLIEHUBATh PUCKH TOCIIEACTBUH I€ITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBIMOJHATH pabOTy B  YCIOBUSX  PEaNbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2)0a30BbIe MCCIIeI0BaTEIbCKHE 1eHCTBHS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JAESTENbHOCTH,
HaBbIKAMHM  pa3penieHus MNpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSTENIbHOMY IIOUCKY METOJIOB PELIECHUs MTPAKTUYECKUX 3a]1ay, TPUMEHEHHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJbBI ACATENBHOCTH IO TOJYYEHHIO HOBOTO
3HaHUS, €ro MHTEpHpeTald, NpeoOpa3oBaHUIO M MPUMEHEHUIO B Y4EOHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3AAHUU YUEOHBIX U COIIMAIBHBIX IPOEKTOB;

(GopMHUpPOBATh HAYUYHBIM TUI MBILIUICHUS, BIa/IeTh HAYYHOU TEPMHHOJIOTHEN,
KITFOYEBBIMH MTOHATHSIMHI H METOIAMU;

CTaBUTh M (OpMyIUpoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
JESITEIbHOCTU U )KU3HEHHBIX CUTYALIMAX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBS3M M aKTyalM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ pEelICHUs, HAXOAUTb apryMEHTHl JUIsl JOKa3aTesbCTBA
CBOUX YTBEPKICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TOJYYCHHBIE B XOJI€ PEHICHUS 3aJadyd  Pe3ysbTaThl,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSX;

JaBaTh OILIEHKY HOBBIM CUTYAaIlUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

OCYUIECTBJISTh LI€JICHANPABICHHBIM MOUCK IMEPEHOCa CPEJICTB M CHOCOOOB
nercTBUs B TPOGECCUOHAIIBHYIO CPENY;

yYMEThb IEPEHOCUTh 3HAaHHS B IO3HABATEIbHYIO U MPAKTHYECKYIO O0JacTH
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHbBIE MOJIXOJbl U pEUICHUs,
CTaBUTb MPOOJIEMBI U 33]1a4H, IONYCKAIOIIKE aJIbTEPHATUBHBIC PEILICHMUS.

3) pabdora ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHMKAX MH(pOpMAIUH (TEKCTEe Y4eOHOTO
nocoOusi, Hay4YHO-TIOMYJISIPHOM  juTeparype, OWOJIOTMYECKUX CJIOBapsix M
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIM3upOBATH
UH(OPMAIUIO PA3TMYHBIX BUJIOB U (DOPM MpEICTaBICHUS, KPUTUUECKH OI[EHUBAThH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(bopMyIupoOBaTh 3alpOChl U MPUMEHATh PA3JIMYHbIE METOIbl MPU TOUCKE U
otbope Omosornueckoir nHMOPMAIMU, HEOOXOAUMOU ISl BBITOTHEHUS YUCOHBIX
3azay;



npuoOpeTaTh OMBIT MCHOJIB30BaHUS HHOOPMAIMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTUI, COBEPIICHCTBOBATh KYJIbTYPY AKTUBHOTO MCHOJIb30BAHUS PA3INYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BHIOWpATh  ONTUMAJIbHYIO  (OpMYy  TMpEACTaBICHUS
ounonornueckoi nHpopmaruu (cxemsl, Tpaduky, AUArpaMMBbl, TaOIUIEI, PUCYHKA
H JIpyroe);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KauyecTBE CpEIACTBA IMpu padoTe ¢
Oouonoruyeckod uHPOpMaIMEl: TNPUMEHITh XUMUYECKHE, (U3UUYECKUE U
MaTEeMaTUYeCKUe 3HAKU U CHUMBOJIBI, (QopMyibl, abOpeBUATypy, HOMEHKIATYpY,
WCIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKUE  CPEICTBA
HarJIsiTHOCTH;

BIAJCTh  HaBbIKAMM  pAacloO3HABaHMS W 3alUThl  MHQPOpPMAIIUH,
uHGOPMAITMOHHON O€30MaCHOCTH TUYHOCTH.

OBJiageHne yHUBePCAJIbHBIMUA KOMMYHUKATUBHBIMH J€HCTBUSIMH:

1) o0mennme:

OCYILECTBIJISITh KOMMYHHUKAIIMU BO BCEX c(pepax KU3HU, aKTUBHO Y4aCTBOBAaTh
B JMAJIOT€ WJIM TUCKYCCHUHU MO CYIIECTBY OOCYyXIaeMol TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBIIOJHEHUS IMpEIaraéMou
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUNA JIPYTUX YYaCTHUKOB
JIMaJora Uil JUCKYCCHM);

pacro3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIICHUS, IMOHUMAaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHUTYaIlui,
YMETh CMSITYaTh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIIECHUSI U B3aUMOJCUCTBUS, TOHUMATh
HaMEpPEHUS IPYTUX JIIOJEH, IPOSBISATh YBAXKUTEIbHOE OTHOILIIEHUE K COOECETHUKY
U B KOppeKkTHOU popme hopMyIrpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JaraTh CBOKO TOYKY 3PEHHUSI C HUCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2)coBMeCTHASA 1eATEJIbHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYaTbHOMN
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (DOPM B3aUMOICHCTBUS MIPHU PEIICHUU YU4eOHOM 3a/1a4u;

BBIOMpPATh TEMATHUKy W METOAbl COBMECTHBIX JCHCTBUN C Y4ETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

NpUHUMATh II€JIM  COBMECTHOM  JIESITEJILHOCTH, OpPraHW30BBIBATH U
KOOPJAVUHUPOBATH JEUCTBUS MO €€ JOCTMIKEHUIO: COCTABJIATH IUIAH JIEUCTBUU,
pactpenensiaTb pojau ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXXIaTh pPe3yJbTaThl
COBMECTHOU paboThI;

OLICHUBATh Kauye€CTBO CBOETO BKJIaJa M KaXXJIOr0 y4YaCTHHKA KOMaHIbl B
oO1ui pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;



IpemjlaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh WJAEH C IO3UIUU HOBH3HBI,
OPUTHMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAXKEHHE, ObITH MHUIIMATUBHBIM.

OBy1aieHHe YHMBEPCAJIBHBIMH PEryJIsITHBHBIMH J1eiCTBUSIMU:

1)camoopranusanms:

UCITIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIs BBIABICHHUS NOpOOJIEM U HX
pEILIECHNUs B KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUN LEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUAX M IOCTYIKAax IO OTHOLICHHUIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBJIATh [O3HABATEIIbHYIO JIESATEIBHOCTD, BBISABIATH
npo0JIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaTEIbHON
NEATEIBHOCTH U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOATENIbHO COCTaBJATh IJIaH peuieHus MNpoOdJieMbl ¢ YYETOM
HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUTCHUH;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacumMpsTh paMKH y4eOHOIrO MpeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTECHHIA;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOM 3SPYIUIUH B
pa3HbIX O00JACTSAX 3HAHMM, IMOCTOSIHHO MOBBIINIATH CBOW 0Opa30BATENIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJa/JE€Th  HAaBBIKAMU  [IO3HABAaTEIbHOM  pEQUIEKCUM KAk  OCO3HaHMS
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HUX PpPE3YJIbTATOB U
OCHOBaHMM, MCHOJIb30BaTh MPUEMBI pPeIeKCUU Jisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PEILICHHUS;

YMETb OLICHUBATh PUCKH M CBOEBPEMEHHO IIPUHMMATh PEIICHHUS 10 HX
CHIDKEHHUIO;

IIPUHAMAaTh MOTHUBBI M apryMEHTBl JPYTMX @IPU aHajJu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

3)npuHATHE Ce0A M APYTHUX:

IPUHUMATH ceOsl, TOHUMasl CBOM HEJIOCTATKHU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHUBBI W apryMEHTBHl JPYyTHX IPU AHAIN3E PE3YIbTATOB
NEeATEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPaBO JPYTHX Ha OIIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHMMATh MUP C IMO3ULIUU APYTOTO YEIOBEKa.



HHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OCBOCHHS COJEp)KaHUS YYEOHOro IMpeaMeTa
«buonorus» Ha yrayONE€HHOM ypOBHE OpPUEHTHPOBaHBI Ha oOOecrnedeHue
npodunbHOro  O0yueHuss  oOydaromuxcsi  Ouonorur. OHH — BKJIIOYAIOT:
cnerupuueckue i OMOJIOTHH Hay4YHbIE 3HAHUS, YMEHHUS U CTIOCOOBI IEHCTBUM 110
OCBOCHHIO, MHTEPIIPETAIIMU U MPEoOpa30BaHUIO 3HAHUH, BUBI JI€ITEIBHOCTH T10
MOJIYYCHHUIO HOBBIX 3HAHUU M UX MPUMEHEHHUIO B PA3IMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX XU3HEHHBIX cuUTyanusx. [IpeameTHbie pe3yabTaThl MPEICTABICHBI IO
rojiamMm U3y4eHus.

[IpenMeTHbIe Pe3yabTaThl OCBOEHHUS YUEOHOTO npeamMera «brosorusy

B 10 kacce nOJKHBI OTPAXKATh:

chOPMHUPOBAHHOCTh 3HAHUM O MECT€ U POJU OHOJOTUH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KApPTHUHBI MUpPA, B
MO3HAHUU  3aKOHOB TPUPOJABI M  PEHICHUHW Mpo0JeM  palMOHAIBHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoJoruu;

BJIAJICHUE CHUCTEMOM OWOJOTMYECKUX 3HAHUN, KOTOpas  BKIIOYAET:
OCHOBOTIOJIATalOIIME OUOJOTUYECKUE TEPMHUHBI M TOHATHUS (KU3HB, KIIETKA,
OpraHu3M, MeTa0oJM3M, TOMEOCTa3, CaMOPETYJSLHs, CaMOBOCIPOU3BEICHUE),
ouonornueckue teopun (kimerounas teopus T. I[lIBanna, M. Ilneiinena, P.
Bupxoga), yuenus (H. Y. BaBunoBa — o 1ieHTpax MHOT0oOpa3us U MPOUCXOKICHUS
KYJbTYPHBIX PaCTCHUU;

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHUS, HCIMOJb3yeMbIX B
OMOJIOTUYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OMUCAHUE, H3MEPEHUE,
HAO0JII0/ICHHE, DKCIIEPUMEHT);

yYMEHUE BBIICNATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, PaCTEHUMN, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pACTCHUH, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB KU3HEICITCIHHOCTH,
MPOTEKAIONIUX B OPraHU3Max PACTEHUH, )KUBOTHBIX M YEJIOBEKA, OMOJIOTHMUECKHUX
MPOIIECCOB: OOMEHa BemIecTB (METabOoIU3M), IPEBPAIICHUS YHEPTUU, OPOKEHHUS,
aBTOTPO(HOTO U reTepoTpoHOTO TUIIOB NMUTAHMS, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMEeTOTeHe3a, dMOpUOreHe3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHUS;

YMEHHME YCTAaHaBIMBAaTh B3aMMOCBS3M MEXAYy OpraHoMJaMu KJIETKH M UX
(GYHKIUSMHU, CTPOSHHEM KIETOK pa3HBIX TKaHEH M HUX (QYHKIUSIMH, MEXKIY
OpraHaMd M CHCTEMaMH OPraHOB y pAacTEeHUH, >KMUBOTHBIX W 4YEJIOBEKa W WX
(GyHKIMAMU, MEXAY CHUCTEeMaMH OPraHOB M UX (QYHKUUSMH, MEXAY STanamu
oOMeHa BEeIeCTB, 3TallaMy KJIETOYHOTO IIUKJIA U KU3HEHHBIX LIUKJIOB OPTaHU3MOB,
3TamamMu 3MOPHOHATIBHOTO Pa3BUTHSI, TEHOTHIIOM U (PEHOTUIIOM, (PEHOTUIIOM U
dbaxkTopamMu cpeibl OOUTaAHUS;

YMEHHUE BBISBIATH OTIIMYUTENbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE



pacTeHul, )KUBOTHBIX U YEJIOBEKA,;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME aPTyMEHTHI, OHOJIOTUYECKYIO
TEPMHUHOJIOTUIO U CMMBOJIUKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;

YMEHHE peniaTh OMOJIOTUYECKUE 3a/1a4H, BBIABIATH IPUYUHHO-CIICICTBCHHBIE
CBSI3M MEXKIY MCCIIETyeMbIMU OHOJOTHUYECKUMHU MPOILIECCAMU U SIBJICHHUSIMH, JIE1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHUH TTOJIyUYE€HHBIX PE3YyJIbTATOB;

YMEHHUE BBIMOJHATH JIa0OpAaTOpPHBIE M MpaKTHUYECKHe paboThl, COOJI0AATH
paBujia Ipu padboTe ¢ yueOHBIM U JTa00PaTOPHBIM 000PYyI0BaHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bl, MPOBEPSITh UX IKCIHEPUMEHTAIbHBIMU
cpenctBamu, GOpMyIUpys Ielb HCCIeIOBaHUS, aHAIU3HPOBATh MOTyYCHHBIC
pe3yNbTaThl U JACNIaTh BHIBOIbL;

YMEHHME y4acTBOBaTh B Yy4eOHO-MCCIIENI0BATENbCKOW padoTe Mo Ouoioruu,
HKOJIOTMM U MEJIUIMHE, MPOBOJUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  TPENCTaBIsATh  MOJYyYEHHBIE  pPE3ydbTaTbl HA  YUYCHUYECKUX
KOH(epeHUHUsIX;

YMEHHE OCYILECTBIATh OCO3HAHHBIM BbIOOp Oynymied npodeccruoHanbHON
JESITeIbBHOCTH B 00JIaCTU OMOJIOTMM, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SICTBA, MHUINEBON MPOMBIIIICHHOCTH, YIITyOIsTh MO3HABATEIbHBIN
MHTEPEC, HAIIPABJIECHHBIN Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIECH MpOQpeccuu u
MPOJOHKEHHE OHMOJOTMYEeCKOro O0pa3oBaHHWs B  OpPraHM3AIMsIX CpPETHETO
po(heCCHOHATILHOTO U BBICIIET0 00pa30BaHUs.

[IpenmMeTHBIC pe3yabTaThl OCBOCHHUS yueOHOTO mpenmMera «brogorusay

B 11 knacce nOJIKHBI OTPaXKATh:

BJIAJCHUE CUCTEMOM OWOJOrMYECKHMX 3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralIyue OMOJOTUYECKHE TEPMUHBI W TOHATHS (HACIEACTBEHHOCTD,
U3MEHYMBOCTb, POCT U Pa3BUTHE), OMOJIOTUYECKUE TEOPUH (XPOMOCOMHAs TEOPHUs
HaciencTBeHHocTH T. Moprana), 3akoHbl (eIMHOOOpPa3usi MOTOMKOB MEPBOIrO
MOKOJIEHUSI, PACIICIUICHUsl, YUCTOThl TaMeT, HE3aBUCUMOro HacienoBaHus [
Menpaens, rOMOJIOTUYECKUX PSIJOB B HACIEACTBEHHOM wu3MeHunBoctn H. U.
BasunoBa), npuHIUIBI (KOMILIEMEHTAPHOCTH);

BJIAJCHUE OCHOBHBIMH METOJAMH HAy4YHOrO IO3HAHUS, HUCIOJIb3yEMBIX B
OMOJIOTMYECKUX MCCIEIOBAHUSAX HKUBBIX OOBEKTOB (OMUCaHUE, U3MEpEHHE,
HaOII0/IeHNUE, SKCIIEPUMEHT);

YMEHHUE BBIICIATH CYIICCTBEHHBIC IPU3HAKU: WHAUBUIYAJTBHOTO Pa3BUTHS
opranu3Ma (OHTOTE€HE3a), B3aUMOJICHCTBUS TEHOB, Te€TEPO3HUCA, HWCKYCCTBEHHOTO
orbopa:

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME AaApPTyMEHTHI, OMOJOTUYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JIJIS JOKAa3aTeIhCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII;

YMEHHE BBITIOIHITH J1a00paTOpHbIE W MpakTUYecKhe paboThl, COOII0IATH
nmpaBuiia Ipu padboTe ¢ yueOHBIM U JTa00PaTOPHBIM 000PYyI0BaHUEM;

YMEHUE BBIJIBUTATh THIOTE3bl, TMPOBEPATH MX OKCIECPUMEHTATHLHBIMH



cpeactBamu, (GOpMyJIMpys Lellb HCCIENO0BaHUS, AHAIU3UPOBATh IOJyYEHHBIE
pE3yNbTaThl U ACNIaTh BEIBOBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIEA0BATENbCKONW paboTe Mo OuoIoruw,
9KOJIOTMM W MEJIUILIMHE, NMPOBOJAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOILECTB, W
nyOJMYHO  TPENCTaBIATh  IOJYyYEHHBIE  pe3ydbTaTbl HA  YUYEHUYECKUX
KOH(EPEHITUSAX;

YMEHUE OLICHMBATh JTUYECKHE aCIIEKTbl COBPEMEHHBIX MCCIICIOBAaHUN B
obmactu  OMOJNOTMM W MEAMIMHBI  (KJIIOHUPOBAHHE,  HCKYCCTBEHHOE
OIUIOJOTBOPEHUE, HAIIPABICHHOE W3MEHEHWE I'€HOMA M CO3JaHUE TPAHCTE€HHBIX
OpraHU3MOB);

YMEHHME OCYILECTBIATh OCO3HAHHBIM BbIOOp Oynyliel npodeccruoHanbHON
JESTeIbBHOCTU B 00JIacTU OMOJIOTMM, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIICTBA, MUILEBOW MPOMBIIUIEHHOCTH, YINIYOJIATh MMO3HABATEIbHBIN
MHTEPEC, HAIIPABJIECHHBII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIECH MPOPECCUu U
OPOAODKEHHE OHOJIOTMYECKOTO 00pa30BaHHsA B  OpPTraHU3alMAX  CPEIAHETro
po(heCCUOHATILHOTO U BBICIIET0 00pa30BaHUs.

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS YYEOHOTO npeaMera «brosorusy

B 12 Knacce nOIKHBI OTPAXKATB:

c(hOpMUPOBAHHOCTh 3HAHMM O MECTE€ M POJU OHOJIOTUHU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, B TO3HAHUM 3aKOHOB MPUPOABI W PEMICHUU IKOJIOTUYECKUX
npo0iieM dYelnoBeuecTBa, a TakKe B PEIIEHWHW BOMPOCOB PAIMOHAIBHOTO
MIPUPOJIOTIOIB30BaHusl, U B (POPMUPOBAHUU IIEHHOCTHOTO OTHOIICHUSI K TIPUPOJIE,

OOLIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUICKUX U 3apyOeKHBIX YUYEHBIX-OMOJOTOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMON OWOJIOrMYECKUX 3HAHWM, KOTOpas BKIKOYAET
omnpeneneHusi M TMOHMMAaHHE CYUIHOCTH OCHOBOMOJAraroumx OHOJIOrMYeCKUuX
TEPMUHOB M TIOHSATHM (BHJ, JKOcuUcTeMa, Ouocdepa), OMOJOTUYECKUE TEOPHUH
(aBomtonionHast Teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHS IBOJIOLMM), YUECHUS
(A. H. CesepiioBa — o myTsiX ¥ HampaBieHusx sBojronnu, B.W. Bepnaackoro — o
ouocdepe), 3akoHbl (reHetuyeckoro paBHoBecus JIk. Xapnu u B. BaiinOepra,
3apoabimieBoro cxoactsa K. M. bopa), mpaBuna (Munumyma FO. JluOuxa,
AKOJIOTMYECKON MUpaMHIIbl SHEPrum), rumnore3nl (rumore3a «mupa PHK» V.
['unGepra);

yMEHUE  BJaJeTh  OCHOBHBIMHM  METOJJaMM  HAy4YHOro  IO3HAHMS,
UCIOJIb3yeMbIMU B OMOJIOTUYECKUX MCCIIEI0BAHUAX HKUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, U3MEpeHHe, HAOMIOJCHUE, YKCIEPUMEHT), CIIOCOOAMU BBISBICHUS U
OIIEHKH aHTPOIOTE€HHBIX U3MEHEHUH B IIPUPO/IE;

YMEHHE BBIIEIATh CYHIECTBEHHBbIE TMPU3HAKU: BHUAOB, OHOTEOIIEHO30B,
PKOCUCTEM M Ouocdepbl, CTaOMIM3UPYIOMIETO, JBMXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, aJUIONATPUYECKOTO U CUMITATPUYECKOTO
BHU1I000pa30BaHUs, BIUSHUS ABUKYIIUX CHUJI SBOJIONHMHA HA TeHOMOH/I MOMYJISAIIHAHA,



IPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K Cpelie 0OUTaHusl, YepeOBaHUs HallpaBIeHUN
HBOJIIOLIMU, KPYTOBOPOTA BELIECTB U IOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHaBIMBATh B3aUMOCBSI3M MEXKAY IMPOLIECCAaMU HBOJIOLHUH,
ABMOKYIIMMH CHUJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMU DPA3IUYHBIX KOCHUCTEM H
MIPUCTIOCOOTICHUSIMA K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMUUTENBHBIE  IPU3HAKU  JKUBBIX  CHCTEM,
IPUCIIOCOOJIEHHOCTh BHUJIOB K Cpelie OOMTaHWs, aOMOTHYECKMX U OMOTHYECKHX
KOMIIOHEHTOB  3KOCHCTEM, B3aUMOCBSI3€Ml  OpraHM3MOB B  COOOLIECTBax,
AHTPOIIOTCHHBIX U3MEHEHNUN B DKOCUCTEMAX CBOEM MECTHOCTH;

YMEHHME HCIIOJIb30BATh COOTBETCTBYIOIIME aPryMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUIsl JOKA3aTEeJNIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB M CPEe/bl OOUTaHUsI, €IUHCTBA
YeIOBEYECKMX pac, HEOOXOIUMOCTH COXpaHEHUS MHOroo0Opasus BHIAOB H
HKOCHCTEM KaK YCJIOBHSI COCYIIIECTBOBAHHMSI IPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOJIOTHYECKUE 3a/1a4H, BIABIATH IPUUUHHO-CIICICTBEHHbIE
CBSI3M MEXKIY UCCIIEyeMbIMU OMOJIOTMUYECKUMHU MPOLIECCAMU U SIBJICHUSIMU, J1€1aTh
BBIBOJIbI M TPOTHO3BI HA OCHOBAHUH TTOJTyUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M MPAKTHYECKHE PadOThl, COOJIOAATH
npaBuia npu padbore ¢ ydeOHbIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHME BBIIBUTaThb TUIOTE3bl, MPOBEPSITh HMX 3SKCHEPUMEHTAIbHBIMU
cpeactBamu, (GOpMyJIHpys 1Lelb HCCIENOBaHUS, aHAIW3UPOBATh IOJYyYEHHBIE
pE3yNbTaThI U JACNaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B Y4EOHO-HCCIIEIOBATEIbCKOW paboTe Mo OuoJoruu,
DKOJIOTUU M MEJUIIMHE, TMPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBIE  pe3yJdbTaThl  HAa  YYCHUYECKUX
KOH(DepeHIusX;

yYMEHUE OIIEHWBATh THUIMOTE3bl M TEOPUH O TIPOUCXOXKICHUHU KU3HU, YEJIOBEKa
U YEIIOBEYECKHUX pac, O MPUUIMHAX, MOCICACTBUIX U CIOCcO0axX MPEeaoTBpaICHUS
r100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oyayiei mpodeccuoHaTbHON
JeSATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONE30BAHMSI, METUIIUHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPUHU, CEJIHCKOTO XO3SHCTBA, MHUIICBOU
IIPOMBIIIUICHHOCTH, YTIYyOJIATh TIO3HABATEIbHBIH WHTEpPEC, HANpaBJICHHBIA Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEH  mpodeccHu W MPOJOJDKEHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUAX CPETHEro MPOo(EeCcCHOHATBLHOTO U
BBICIIETO oOpazoBaHus



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pasieon KonuyecTBo yacos DJIEeKTPOHHBIE
n/m | W TeM NporpaMMbl Beero KoHTpOJIbHbIE MpakTiueckne (mu¢pposbre)
paGoTHI paGoTe! o0pa3oBaTeJIbHbIE
pecypchl
1 buonorus xak Hayka
2 JKuBble CHCTEMBI U UX U3y4YCHUE
3 buosnorust KineTku 0.5
4 XuMHYECKasi OpraHu3amus KJICTKH 10
) Crpoenne 1 QyHKIIMH KIETKH 8
6 OOMeH BelecTB U peBpalieHe 9 1
DHEPTUU B KJIETKE
2 HacneHCTBeH}fag uHpopmanus u 9 05
peanu3anus e€ B KJIeTKe
JKuzHeHHBIN UK KIETKU 6
Crpoenue 1 QyHKIIMM OPraHU3MOB 17
10 PasmHOXeHNEe OpraHn3MoB 4
OBUIEE KOJIMYECTBO YACOB 10 64 0 8
I[TPOI'PAMME
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