AHHOTaNus K paéoueii nporpamme no 6mostornu 10-11knace yriyoaeHHbIH YPOBeHb

HazBanue yueOHOTro npeamera/ yaeoOHOMY
KYPCY/Kypcy BHEYPOUHOH JEATEIHHOCTH

buosnorus

Hopmarushnas 0a3a

OenepanpHbiii 3ak0H 0T 29.12.2012 Ne
273-®3 «O06 obpazoBanuu B Poccuiickoit
Denepanumny;

npuka3 Munnpocsenienuss Poccun ot
22.03.2021 Ne 115 «O06 yTBepKICHUH
[Topsinka opraHu3anii ¥ OCYIIECTBICHUS

oOpa3oBarenbHOU JeSITETLHOCTH o
OCHOBHBIM 00111e00pa3oBaTeIbHBIM
nporpaMmmam — 00pa3oBaTe/IbHBIM
nporpamMmam HAYaJIbHOTO obirero,
OCHOBHOTO OOIIEr0 W CPEIHEro OOIIero
00pa3oBaHUsY;

npuka3 MuHnpocsenieausi Poccun  oT
18.05.2023 Ne 371 «OO0 yTBepXkIeHHH
benepanbHOI o0OpazoBarebHOM
IPOTPAMMBI CpeaHero o01iero
obpazoBanusy» (nanee — ®OIT COO);

npukaz MuHoOpHayku Poccum ot

17.05.2012 Ne 413 «OO0 yTBepX aAeHUU
beneparbHOTO roCyAapCTBEHHOTO
00pa3oBaTenbHOrO  CTaHJAApTa  CPEIAHErO
obuiero ooOpazoBanusk» (naee — OI'OC
COO);

ycraB MBOY «COIIl Ne 60 um. repoes
Kypckoit 6uTBbIY;

noJiokeHne o (opMax, MEePUOTUIHOCTH,
MOps/IKE TEKYIEro KOHTPOJIS YCIeBaeMOCTH
U TIPOMEKYTOUHOH aTTeCTaluu
obyuatonuxcs B MBOY «COII Ne 60 um.
repoeB Kypckoii GuTBbI»

emmn

OmmageHne OOyYarOMIUMUCS 3HAHUSAMHU O
CTPYKTYPHO-(PYHKIIMOHATPHONH  OpraHU3aluu
JKUBBIX ~ CHCTEM  pa3HOrO0  paHra U
npUOOpETeHNE YMEHUH HCIIONB30BaTh JTH
3HaHUST B (OPMHUPOBAaHMM HHTEpeca K
onpenenéHHo obmactu TpodeccnoHaTbHOM
JESITeTbHOCTH, CBA3aHHOM C Ouonoruew, wim
K BBIOOpY ydeOHOro  3aBeACHHS IS
MIPOAOIDKEHHS OMOJIOTHYECKOr0 00pa3oBaHMsL.

3amaun

- OcBoeHne OOy4YaIOMIUMHUCS CHCTEMBI
OMOJIOTMYEeCKUX  3HAHW: 00  OCHOBHBIX
OHMOJIOTHYECKUX TEOPUAX, KOHIICTIITUAX,
TUIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U
NpaBWiiaX, COCTABJSIIOIIMX COBPEMEHHYIO
€CTeCTBEHHO-HAyUYHYI0 KapTUHY MHUPA; O
CTPOCHUHW, MHOTOO0Opa3suM W OCOOCHHOCTSIX
OMOJIOTUYECKUX CUCTEM (KJIETKa, OpraHH3M,
MOMYJISITS, BUJ, OMOTreoleHo3, orocdepa); o




BBIIAIOLINXCSL  OTKPBITUSIX W COBPEMEHHBIX
UCCIICIOBAHUSX B OMOJIOTHH;

- O3HaKOMJIEHHE  OOYyYaloUMxcs ¢
METOJlaMU  TIO3HAHMsI JKUBOH  MPUPOJBL
HCCIIEIOBATEIbCKIMH METOJaMH
OWOJIOTHYECKUX HayK (MOJICKYJSAPHOH |
KJIETOYHOH  OHONOTHH, SMOPHOIIOTHH U
OWOJIOTUY Pa3BHUTHS, TCHETUKH M CEJICKIHH,
OMOTEXHOJIOTMH U CHHTETHYECKOM OHMOJIOTHH,

IIaJICOHTOJIOT U, BKOJ'IOI‘I/II/I); MCTOJaMH
CaMOCTOATCIIBHOT'O IMPOBCACHUA
OHOJIOTHYECKUX I/ICCJ'ICI[OBaHI/Iﬁ B

nabopatopuu W B Tpupojie (HaOIOJCHHE,
U3MepeHHe, SKCIICPUMEHT, MOJICIIMPOBAHHKE);

- OBIIAJICHHE OOYYAIOIIUMHUCS YMEHUSMH:
HAaXO/IUTh, aHAJIM3UPOBATH M HCIOJIL30BATh

OHMOJIOTHYECKYIO UHPOPMAIIHIO;
CaMOCTOSITEIILHO M0JIb30BaThCS
OMO0JIOrNYecKOn TEPMUHOJIOTUEH u

CHUMBOJIMKOW; YCTaHaBIUBaTh CBS3b MEXKIY
pa3sBUTHEM  OWOJOTMM U COIHMAIBHO-
HKOHOMHYECKUMU u 9KOJIOTUYECKUMU
npoOieMaM  YeJOBEYECTBA;  OLICHMBATH
MOCJE/CTBUSL  CBOGW  JIEATENBbHOCTH O
OTHOUICHMIO K OKpPYXKarolled IPUPOIHON
cpene, COOCTBEHHOMY  3/IOPOBBIO U
3JI0POBBIO OKPY>KaIOIIUX JIO/IEH;
00OCHOBBIBaTH M COOJIOAATH  MEpHI
poUIIaKTHKH MH()EKITMOHHBIX
3a00JieBaHMM,  TIpaBWJIa  TOBEACHHUS B
npupore M obecnieyeHuss 0€30MaCHOCTH
CcOOCTBEHHOM JKU3HENEITENLHOCTH B
Ype3BBIYAMHBIX CHTYalUsSIX MPUPOJHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTephu30BaTh
COBpEMEHHbIC Hay4YHbIE OTKPBITHS B 00JIaCTH
OHOJIOrHY;

- pa3BuTHE y 00yYaroImuxcst
WHTEJUIEKTYJTbHBIX u TBOPUYECKHUX
CHOCOOHOCTEN B TpoIlecce 3HAKOMCTBA C
BBIIAIOIUMUCS OTKPBITHSIMHU 51
COBPEMEHHBIMU HCCIEA0BAHUSIMU B
OMOJIOTHH, pElIaeMbIMH €10  TMPOOJIeMaMH,
METO0JIOTHEH OHOIOTHYECKOTO
HCCIIeIOBaHUS, MIPOBEICHUS
AKCIIEPUMEHTAIbHBIX HCCIEOBaHNM,
peleHus OMOJIOTHYECKUX 3ajad,

MO/JIEIIMPOBAHUS OMOJOTHUECKUX OOBEKTOB U
MIPOLIECCOB;

BOCIIUTaHUE y O0YYAIOIIMXCS IIEHHOCTHOTO
OTHOIIIEHUST K >KUBOU opupoaec B LEJIOM U K
OTIENbHBIM €€ OO0BeKTaM |  SIBJICHHSIM;
dbopmupoBaHue 3KOJIOTUYECKOM,




TeHETUYECKON IpaMOTHOCTH, o01eit
KYJIbTYpbI TOBEJCHUS B IPUPO/IC; HHTErPALIUU
€CTECTBCHHO-HAYYHBIX 3HAHUM;

- npuoOpeTeHne 00y4aromuMHUCs
KOMITETEHTHOCTH B panroHaNIbHOM
MIPUPOJIOTIONB30BAaHUU  (COOTIOIEHUE TPABUI
NOBEICHUSI B TPUPOJE, OXpaHbl BHUJIOB,
AKOCHUCTEM, ounochepsi), COXPaHECHUU
COOCTBEHHOTO  3/I0pOBbSI W 3JI0POBBS
OKPY)KAIOIIUX JIIoJiel  (COONoeHuss  Mep
npoduiaakTuky 3a0ojeBaHuil, obecreueHue
0e30macHOCTH KHU3HEICATEILHOCTH B
YpEe3BbIYAMHBIX CHUTYalHsIX MPUPOJHOTO U
TEXHOTEHHOTO  XapakTepa) Ha  OCHOBE
UCIIOJIb30BAaHHU OMOJOTUYECKUX 3HAHUN U
YMEHUI B INOBCEIHEBHOM KU3HU;

- CO3JJaHUE YCIOBHHA JUISI  OCO3HAHHOTO
BBIOOpa OOYYaIOUMMUCS HMHIAWBUIYATBHON
00pa3oBaTeNbHOM TPaeKTOpHH,
crocoOcCTBYyOLIEH HOCJEIYIOLEMY
npodeCCUOHATTLHOMY CaMOOIIPEICICHUI0, B
COOTBETCTBUH C WH/IUBUTy ATbHBIMH
MHTEpPECaMU U MOTPEOHOCTSIMU PEruoHa.

O0BbeM 9acoB Ha peaTH3aINI0 IPOTPAMMEI 110
rojiaM 00y4YeHHs

10 xmacc -102 gaca, 11 xmacc -102 gaca

@DopMBbI KOHTPOJISI OCBOCHUS YcTHbIN orpoc, 3a4eThl,
nuddepeHInPOBAHHbIE IIPOBEPOYHBIE
paboTHI, TECTHI, nabopaTopHbIC u
IPAKTHUUYECKUE padOThI

DeKTpOoHHbIE 00pa3oBaTeIbHbIE PECYPCHI bu6nuoreka [JOK

https://m.edsoo.ru/7f41c292




MYHUNIUITAJIBHOE BIOJUKETHOE OBIIIEOBPA3OBATEJIbHOE
YUYPEXJIEHUE «CPEAHAA OBIIEOBPA3OBATEJIBHA S IIKOJIA Ne60
VMEHU TEPOEB KYPCKOI BUTBBI»

[MTPUHATA
PerienreM nenarornueckoro coBera
MBOY «COIIINe 60 um. repoeB

Kypckoit OuTBbD)
[Tpotokon Nel ot 30.08.2023 r.

YTBEPXJIEHA
npukazoM MBOY «COILNe 60

uM. repoeB Kypckoil OUTBBDY
ot 30.08.2023 r. Ne On

PABOYA ITPOI'PAMMA
110 OMOJIOTUH
10-11 xmacchl
(YyriryOJICHHBIN YPOBEHB )

r. Kypck - 2023
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CocraButens:
Koganenxko JI.B.,
y4HUTENh OMOJIOTUU




IHosicHUTEJILHAA 3aMMUCKA.

[Ipu pa3paboTke mporpaMMbl MO OHOJOTMH TEOPETHUYECKYI0 OCHOBY ISt
OTIpeNeNeHUsI MOAXO0A0B K (DOPMUPOBAHHMIO COACPKAHUS YyU4EOHOTrO MpeaMeTa
«buomorus» cocraBwiM: KoHUeNTyainbHble nosiokeHnas PIOC COO o
B3aUMOOOYCIIOBJICHHOCTH LIeJied, COJEp)KaHus, pe3yJbTaTOB OOy4YeHUS W
TpeOOBaHUIN K YPOBHIO IMOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHUSI 00 OOIIMX LENIIX
U TPUHLUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMBI CPETHErO
obmiero oOpaszoBanus B Poccuiickoit denepanum, a Takke TIOJOXKEHUS O
cnenuguke 6Moaoruy, €€ 3HaYeHU! B O3HAHUU KUBOM NPUPOBI U 00ECTICYEHUH
CYLIECTBOBaHUS 4eJI0BeUecKOoro obmectBa. CorjgacHO Ha3BaHHBIM IOJIOKEHUSM
OTIpeieNIeHbl OCHOBHBIC ()YHKIIMH POTPAMMBI IO OHMOJIOTHH U €€ CTPYKTypa.

[Tonoxenune pa3paboTaHO HA OCHOBAHUU CIICAYIOIIUX HOPMATHUBHBIX aKTOB:

o @enepanpHoro 3akoHa ot 29.12.2012 No 273-®3 «O6 obpazoBaHuu B
Poccuiickont @enepanum»;

o mpukaza MunnpocBemenuss Poccum ot 22.03.2021 Ne 115 «OO06
yTBepxaeHun [lopsaka opraHu3aiy 1 OCyIIECTBICHHUS 00pa30BaTEIbHOMN
JESITETLHOCTH IO OCHOBHBIM  00111€00pa30BaTeIbHBIM  IIpOrpaMMam
— o0pa3zoBaTeNbHBIM ~ MpOrpaMMaM HayajdbHOTO OOIIEro, OCHOBHOTO
o0111ero u cpeaHero ooiero 00pa3oBaHusy;

o mpukaza Munmnpocsemienus Poccum ot  18.05.2023 Ne 371 «O6
yTBepkKJIeHUU (eaepanbHOl 00pa30BaTeIbHONM MPOrpaMMbl  CPEAHETO
ob1ero oopazoBanus» (nanee — GOIT COO);

o mpukaza MunobOpuayku Poccun ot 17.05.2012 Ne 413 «OO6 yTBepkaeHun
¢deneparbHOTO rocyIapcTBEHHOTO 00Pa30BaTEIBHOIO CTaHIApTa CPEIHETrO
ob1ero oopazoBanus» (nainee — DI'OC COO);

« ycraBa MBOY «COII Ne 60 um. repoeB Kypckoit OuTBbI»;

o TIONOXEHHS O (hopMax, MEPHOAUYHOCTU, TOPSAKE TEKYIIEro KOHTPOJIS

YCIIEBAEMOCTH W TMPOMEKYTOUHOM artectanuu oOydarmmxcs B MbOY



«COMHI Ne 60 uM. repoeB Kypckoit OUTBBD)

buonorus yrioy6néunoro yposus wusydeHus (10-11 kmaccel) sBasieTcs
OlHUM U3 KOMIIOHEHTOB TMpeAMETHONM obnactu «EcTecTBEeHHO-HAy4YHbIE
npenmetsl». CormacHo monoxermsiM DPI'OC COO mnpodwibHbIE  ydeOHBIE
OpeIMEeThl, Uu3y4YaeMble Ha yIriayOJIEHHOM YypOBHE, SIBISIOTCS  CIIOCOOOM
middepeHnuanuu  o0ydeHusT Ha YPOBHE CpeAHero oOmiero oOpa3oBaHUsS U
NpU3BaHbl 00ECIIEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHUM
o0LIMM, CpeTHUM MPO(PEeCCUOHANBHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKABIH M3 OJTUX YYEeOHBIX TMPEIMETOB JODKEH OBbITh OpHUEHTHPOBAH Ha
NPUOPUTETHOE PEILICHHE OO0pa30BaTENbHBIX, BOCHHUTATENIBHBIX M Pa3BUBAIOIIMX
3a/a4, CBS3aHHBIX C MOpoQopUEHTAIE OOy4YaloIUXCs W CTUMYJIUPOBAHUEM
MHTEpEeca K KOHKPETHON O0JIaCTM HAy4YHOrO 3HAHMS, CBSI3aHHOTO C OHMOJIOTHEH,
MEAMLIMHOM, KOJIOTHEN, ICUXOJIOTHEN, CIOPTOM HUJIM BOCHHBIM JIETIOM.

[Iporpamma 1o Ouosnoruu [Ja€T NpPEACTAaBICHME O ILeM U 33jJadax
M3ydeHus: yueOHoro npeamera «buonorus» Ha yriyOn€HHOM YpPOBHE, ONPEAEIIET
o0si3aTenbHOE (MHBAPUAHTHOE) MPEIMETHOE COAEPIKAHUE, €r0 CTPYKTYPHUPOBAHUE
o0 paszenaM M TeMaM, paclpeleieHue 10 KiaccaM, PEKOMEHIYET
MOCJIEIOBATEIBLHOCTD U3YUYEHHS yUeOHOI0 MaTepralia ¢ y4ETOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKK  y4yeOHOro  Tpolecca, BO3PACTHBIX
oco0eHHOCTelN oOydaromumxcsa. B mporpamme mo OuOJIOrMM peain30BaH MPUHITUI
MIPEEMCTBEHHOCTH C M3y4YE€HHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi, Omarojaps uYeMy @POCMATPUBAETCS  HAIMpPABIEHHOCTh  Ha
MOCIIEAYIOIIEee pa3BUTUE OMOJOTMYECKMX 3HAHWM, OPHEHTUPOBAHHBIX Ha
(opMHpOBaHME  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHUS,  IKOJOTHUYECKOIO
MBILUIEHUS, IPECTABICHUM O 3710pOBOM 00pa3e KU3HH, Ha BOCIIMTaHUE OEpeKHOTO
OTHOIICHUSI K OKpYy arollel mpupoHoii cpene. B mporpaMMe no OMOJIOTHM TakKe
MoKa3aHbl BO3MOXHOCTH yueOHoro mnpeamera «buonorusyy B peanusauuu
tpedoBanuiit ®I'OC COO K mIaHUPYEMbIM JHUYHOCTHBIM, METAlPEIMETHBIM U
NPEIMETHBIM pe3ysbTaTaM O0y4deHHs U B (OPMHUPOBAHUM OCHOBHBIX BHJIOB

yqe6HO-H03HaBaTeHBHOﬁ ACATCIBbHOCTHU 06yqa}0m1/1xc;1 10 OCBOCHHIO COACPKAHMNA
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OMOJIOTMYECKOr0 00pa30BaHus HAa YPOBHE CPEIHETO OOIIEro 00pa30BaHuUs.

[Iporpamma 1m0 OWOJIOTHH SIBISAETCS OPHUEHTUPOM JUJISI COCTAaBJICHUS
aBTOPCKHX pabouyux mporpamMM. ABTOpamMH pabO4YMX NPOrpaMM MOXKET OBITh
MIPEJIOKEH CBOM MOAXOM K CTPYKTYPHUPOBAHHUIO U TIOCIIEAOBATEIPHOCTH M3yYCHUS
yueOHOTrO MaTepHualia, CBO¢ BHJIEHHE CIIOCO00B (hOpMHUpOBaHHS Yy OOyYaIONTHXCS
MPEIMETHBIX 3HAHWK M yMEHHM, a Tak)Ke METOJO0B BOCIUTAaHUS W Pa3BUTHSA
CpeAcTBaMu yueOHOTO npeaMeTa « buoorusy.

buonormss Ha ypoBHE cpemHero oOmEro oOpa3oBaHUS —3aBEpIIACT
Owosnorudeckoe 00pa3oBaHWE B INKOJE W OPUCHTHPOBAH HA PACIIUPCHHUE U
yrayOaeHre 3HAaHWH 00YYaroNuXcs O KUBOW MPUPOJE, OCHOBAX MOJICKYJISIPHOU 1
KJICTOYHOU OMOJIOTHH, SMOPUOJIOTUN U OMOJIOTUU Pa3BUTHUS, TEHETUKH, CEICKIUH,
OMOTEXHOJIOTHH, YBOJIFOIIMOHHOTO YUEHHUS U SKOJIOTHH.

N3yuyenne yudebHOro mnpenmera «buosyorus» Ha yrIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO HA TMOATOTOBKY OOYYAIOIIMXCS K MOCIEAYIOIMIEMY TMOTYYECHHUIO
Ouosornueckoro  oOpa3oBaHMsl B  By3aX U OpraHu3alUsiX  CpPEIHEro
npodeccrnoHaibHOTO 00pa3oBaHus. OCHOBY €ro CoIep)KaHUsl COCTABIIIET CHCTEMa
OWOJIOTUYECKNX  3HAHWHA, TIOJYyYEHHBIX TIPU HM3YYCHUH  OOYYaIOUUMUCS
COOTBETCTBYIOIIMX CHCTEMATHYCCKHUX Pa3esioB OMOJIOTHH HAa YPOBHE OCHOBHOTO
obmero o6paszoBanus, B 10-11 kmaccax 5TW 3HaHUS TOMY4YaroT pa3BuTHe. Tak,
pacimmpeHbl ¥ yIrIIyOJieHbI OWOJIOTHYECKHE 3HAHWS O PACTCHUSAX, KUBOTHBIX,
rpubax, OaKTepHsx, OpraHU3ME 4YeJIOBEeKa, OOIMX 3aKOHOMEPHOCTSIX KU3HH,
JIOTIOTHATEIFHO BKITFOUCHBI OMOJIOTHUECKNE CBEICHUS TPUKIIATHOTO U TIONCKOBOTO
XapakTepa, KOTOPbIe MOXKHO HCIIOJIB30BaTh KaK OPHUEHTHUPHI IS TOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanys OMOJOTHYECKHX 3HAHUW C
COOTBETCTBYIOIIIMMH 3HAHHWSMH, TOJYICHHBIMH OOYYarONIUMUCS TPU H3yYCHUH
busuku, xumun, reorpaduu U MmareMatuku. CTpyKTypa MpOrpaMMbI 10 OHOJIOTHH
OTpakaeT CHUCTEMHO- YPOBHEBBI M DBOJIONMOHHBIA TOAXOABl K H3YUYCHHUIO
ononoruu. CorjacHO MM, U3YYarOTCSl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEePHBIC
JUIS KUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHMU3AIMH, SBOIOIUN OPTraHUYECKOTO

MUpa Ha 3emJiie, COXpaHEHUs! OMOJIOTUYECKOro pa3HooOpa3us miaHeTsl. Tak, B 10
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KJIAcCe€  M3Y4yaloTCsd OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM ouosorum,
SMOpPHOJIOTHHA U OWOJIOTHH Pa3BUTHS, TCHETUKUA W CEJCKIMH, OMOTEXHOJOTHH M
CUHTCTHUYECKON OHWOJIOTHMH, aKTyaIM3UpPYIOTCS 3HAHUSA OOYyYarommxcs II0
O00TaHUKe, 300JI0TUH, aHATOMHHU, Qu3nosioruu yenoreka. B 11 knacce uzywarorcs
HBOJTIOIIMOHHOE YYCHHE, OCHOBBI SKOJIOTHUH M YUeHHE 0 Onocdepe.

[Ipenmer «buonorusy» mpu3BaH 00ECTIEUYNUTH OCBOCHHE OOYYAFOIITMMHUCS
OMOJIOTUYECKUX TEOPUId U 3aKOHOB, UJI€H, IPUHITUIIOB U MPABUJI, JISKAITUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHOW KapTUHBI MHUpA, 3HAaHUM O CTPOCHUH,
MHOTOOOpa3uu M OCOOEHHOCTAX KIETKH, OpPTaHW3Ma, TOIYJSIHNHA, OWOICHO3a,
HDKOCUCTEMbI, O  BBIJAIONIMXCS  HAyYHBIX  JOCTHKEHHSIX, COBPEMEHHBIX
WCCIIETIOBAaHUSAX B OMOJIOTHH, MPUKIIAIHBIX aCTIeKTax OMOIOTHYeCKUX 3HaHUU. [
pa3sBUTHA W TOJICPKaHHMSI HMHTEpeca OOydJaronmmxcs K OWOJIOTHH HapsAIy Cco
3HAYUTENBHBIM 00bEMOM TEOPETUYECKOTO MaTepHalia B COACPXKaHUU MPOrPAMMBbI
Mo OMOJIOTUW TPETYCMOTPEHO 3HAKOMCTBO C MCTOPUCH CTAHOBJICHHS W Pa3BUTHS
TOM WUJIM UHOM 00JIaCTH OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pellieHHE BAKHEUIITNX OMOIOTMUYECKUX U SKOJIOTHYECKUX TIPOoOIIeM.

Henan wu3ydyenusi yueOHOro mnpenmera «buonorus» Ha yriayOia€¢HHOM
YpOBHE — OBJIaJICHUE OOYYAIOIIMMUCS 3HAHUSIMHU O CTPYKTYpPHO-(DYHKIIMOHATBHON
OpraHMW3aIliM KUBBIX CHCTEM pa3HOTO paHra MW MPHOOPETCHHE YMEHUH
MCIOJIb30BaTh 3TU 3HAaHUSA B (POPMUPOBAHMU MHTEpEca K ONpeenéHHOM 00sacTu
po(heCCHOHATILHOM JIeATEIbHOCTH, CBSI3aHHOW ¢ OWOJIOTHEH, WM K BBIOOpPY
y4eOHOr0 3aBeJICHUs JJIs MPOJAOHKEHUSI OMOJIOTHUYECKOr0o 00pa30BaHMSI.

JocTmwkenne 1enu wu3ydeHus: ydyeOHoro mpeamera «buonorus» Ha
yrayO0aEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIICAYIONTNX 3a/1a4:

OCBOEHHE OOYyYalOlUMUCS CHCTEMbl OHOJIOTUYECKUX 3HAHUU: 00
OCHOBHBIX  OHOJIOTUYECKUX  TEOPHSX, KOHIICTIMSX, TUIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TIPAaBWJIAX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-
HAyYHYI0 KAapTUHY MHpa; O CTPOCHHHM, MHOTOOOpa3uu U OCOOEHHOCTSX
OMOJIOTUYECKNX CHUCTeM (KJIETKa, OpraHu3M, IMOMYJISAlUs, BHUJ, OHOTEOIEHO3,

ouocdepa); O BBIAOIIMUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIIEIOBAaHUSIX B
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OHOJIOTHH;

O3HAKOMJIEHHE OOYYaIOIUXCA C METOAAMHU IO3HAHUS JKUBOW NPUPOJBIL:
HCCIIEIOBATEIbCKUMH ~ METOJaMH  OMOJIOTMYECKMX HayK (MOJIEKYJSIPHOH U
KJICTOYHOU OHMOJIOTHH, SMOPUOJIOTUU U OUOJIOTUU PA3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJIOTMM UM CHHTETUYECKON OWOJIOTMH, MAaJEOHTOJIOIMH, HKOJIOTHH);
METOJIaMH  CAMOCTOSITEILHOTO TPOBEJICHUSI OMOJIOTMYECKUX HCCIEJOBAHUM B
nabopatopu © B Ipupoje  (HaOMIOJAEHHE, M3MEPEHHUE, HKCIEPUMEHT,
MO/JIEJINPOBAHUE);

OBJIaJICHUE OOYYAIOIIUMUCS YMEHHMSMU: HaXOJUTh, AHAIM3UPOBATH U
UCMOJIb30BaTh OMOJOTMYECKYI0O HMH(OPMAILMIO; CaMOCTOSTENbHO TOJIb30BATHCS
OMOJIOTMYECKOW TEPMUHOJIOTUEH W CUMBOJIMKOW; YCTAHABIIMBATH CBSA3b MEXIY
pa3BUTHEM OHOJOTMM U  COLMAIbHO-)KOHOMHYECKUMHU U  HKOJIOTMYECKUMU
npoOjJeMaMy YeJIOBEUeCTBa; OLEHUBATh IOCIEACTBUS CBOEW JESTEIBHOCTH 10
OTHOILIEHUIO K OKpYXarolled NpUPOAHONM cpele, COOCTBEHHOMY 37I0pPOBBIO M
30POBbIO  OKPY’KalOIIMX  JIIOJIeH; OOOCHOBBIBaTH M COOJIIOJATh  MEpPbI
NpopMIaKTUKA MH(PEKIMOHHBIX 3a00J€BaHUM, MpaBWia MOBEACHHS B MPHUPOJE U
oOecrieueHnss 0€30MaCHOCTH COOCTBEHHOM KM3HEAESTEIbHOCTH B YpPE3BBIYANHBIX
CUTyalUUsIX IPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHbIE HAYYHbIE OTKPBITHUS B 00JACTH OMOJIOTUY;

pazBuTHE |y  OOyYaroUMXCid  WHTEJUIEKTyaJbHBIX U TBOPYECKUX
CHOCOOHOCTE B TIpollecce 3HAKOMCTBA C BBIJAIOUIMMUCA OTKPBITUAMU U
COBPEMEHHBIMU HCCJIEIOBAaHUSIMU B OMOJIOTMH, PEIIAeMbIMU €10 MpodiieMamu,
METOA0J0rHel OMOJIOTMUECKOT0 UCCIIE0BAHNUS, POBEICHHS SKCIIEPUMEHTAIBHBIX
UCCIICIOBAaHUM, perieHus: OMOJOrMYeCKUX 3a/1ady, MOACTUPOBAHHS OUOIOTUYECKUX
00BEKTOB U MPOLIECCOB;

BOCIHMTaHUE y O0YYarOIIUXCs [IEHHOCTHOTO OTHOILIEHUSI K >KUBOM MpUpoje
B IEJIOM W K OTACIbHBIM €€ oO0beKTaM U SBIEHUSAM; (opmHupoBaHUE
HKOJIOTMYECKOM, TeHETUYECKOM TpaMOTHOCTH, OOIIeW KyJbTypbl TOBEICHUS B
IIPUPOJIE; UHTETPALIMH €CTECTBEHHO-HAYYHbBIX 3HAHUIA;

npuoOpeTeHne  OO0y4aroUMMHUCS KOMIIETEHTHOCTH B  PallMOHAIBHOM
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PUPOIOIIOIHE30BaHIH (COOIIOICHHE TIPABUIT TIOBEJICHHSI B TIPUPOJIE, OXPaHbl BUJIOB,
OKOCUCTEM, OHoc]epbl), COXpaHEHHH COOCTBEHHOTO 3/I0pPOBbS W  370POBBS
OKpYXKaroImuX Jronedl  (coOmoneHuss Mep TNPOPHUIAKTHKH  3a00JIeBaHUM,
obecrieueHre O€30TACHOCTU JKU3HEACATEIBHOCTH B YPE3BBIUANHHBIX CHUTYAIHIX
OPUPONHOTO ¥ TEXHOTEHHOTO  XapakTepa) HA OCHOBE  HCIOJB30BAaHUS
OMOJIOTUYECKHX 3HAHWIA U YMEHUI B TIOBCEIHEBHOM JKU3HHU;

CO3/laHMe  YCJIOBHUH JII  OCO3HAHHOTO  BbIOOpa  OOYyYarOIIUMUCS
VHIUBUy JIbHON oOpa3oBaTenbHOI TPaCKTOPHH, CIOCOOCTBYIOMIEH
NocJenyromeMy MpodeCCHOHATLHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUU C
WHIMBUTy ITbHBIME HHTEPECAMH U TIOTPEOHOCTSIMU PErHOHa.

OOmiee 4mCIO 4YacoB, PEKOMEHIOBAHHBIX Ui W3y4YeHHs OHOJIOTHH Ha
yriry6ieasoM yposae, — 204 gaca: B 10 kiacce — 102 vaca (3 gaca B Heaemo), B 11
kiacce — 102 gaca (3 yaca B HeICIIO).

OtOop opraHu3alMOHHBIX (OpM, METOIOB M  CpPEACTB  OOYyYEHUs
OMOJIOTHH ~ OCYIIECTBISICTCS. C  Y46TOM CHenU(UKHA €ro  COICpXKaHusi |
HAIPaBJICHHOCTH Ha MPOJIODKEHUE OMOJIOTHYECKOTO 00pa30BaHUs B OPTaHU3AIINSIX
cpeaHero npoeCCHOHAIBHOTO U BBICIIETO0 00Pa30BaHUSI.

OO0s3aTeNnbHBIM  YCJIOBHEM MpPU OOyYeHUM OHONOrMH Ha yriayOJIEHHOM
YPOBHE SIBIISICTCS TIPOBEJCHUE JA0OPATOPHBIX M TPAKTUUECKUX padoT. Takke
ydacTre 00yJaroIuXcsi B BHITIOJHEHUH MPOSKTHBIX M YYEOHO- UCCIIEIOBATEIbCKUX
paboT, TeMaTuKa KOTOPHIX OMpPEAEISETCS YYUTEeNleM Ha OCHOBE HMMEIOLIHXCS
MaTepHaIbHO-TEXHUUECKIX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.

Conep:xanue o0ydyenusi B 10 kiacce.

102 4, u3 Hux 1 4 — pe3epBHOE BpeMH.

Tema 1. Buonozusa kak Hayka.

CoBpeMeHHass OuwoJjorus — KOMIUIGKCHas Hayka. Kparkas wuctopus
pa3BuUTHS OHWOJOTMH. bHOJOTMYecKWe HAyKM W H3ydaeMble HWMH TPOOJIEMEI.
dyHnaMeHTaJIbHBIC, TPUKIATHBIE W TOUCKOBBIC HAyYHBIC HWCCIICAOBAHHUS B
ounosnoruu.

3Hauenue Ouonoruv B (HOPMHUPOBAHWUU COBPEMEHHOH ECTECTBEHHO-
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HayyHOM KapTuHbl Mmupa. IIpodeccun, cBsizaHHble C Ouosjoruei. 3HauyeHUE
OMONOTMM B TPAKTUYECKOM JEATENbHOCTH YeNIOBeKAa: MEIUIMHE, CEeIbCKOM
XO35MCTBE, MPOMBILIIEHHOCTH, OXPAaHE IPUPO/IBI.

JlemoHcTpanuu:

[Toptpersl: Apucrorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. {apBuH,
VY. TI'apsen, I'. Mennens, B.1. Bepnanckuii, W.II1. ITaBnos, WN.MA. MeuHuKOB,
H.N. BaBusnos, H.B. Tumodees-Pecosckuii, [[x. Yorcon, @. Kpuk, JI.K. benses.

Tabmuubl 1 cxembl: «CBsi3p OMOJIOTMU C APYTUMH Haykamm», «Cucrema
OMOJIOTUYECKIX HAYK.

Tema 2. ZKuevie cucmembol u ux uzyueHue.

XKusble cucrembl Kak mnpeaMeT u3ydeHus Ouonoruu. CBONCTBA >KHMBBIX
CUCTEM: €IMHCTBO XHMMHYECKOTO COCTaBa, JAUCKPETHOCTb M LEJIOCTHOCTb,
CIIO)KHOCTb U YIIOPANOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CAMOOPIaHMU3aLUs,
CaMOBOCIPOU3BENAEHUE, PA3IPAKUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMy JKUBBIX CHUCTEM: MOJIEKYJISIPHBIA, KIIETOYHBIN,
TKAHEBBIM, OpraHU3MEHHBIN, NONYJIALIMOHHO-BUOBOH, JKOCHUCTEMHBIN
(OuoreoneHotnyeckuil), OuochepHsiid. Ilpomecchl, MNPOUCXOAAIMIME B KHBBIX
cucreMax. OCHOBHbIE MNpHU3HAKu >kUBOro. Ku3Hb Kak (opma CyIIECTBOBAHUS
Marepuu. Hayku, n3yvaromue ;KuBble CUCTEMBI Ha Pa3HBIX YPOBHAX OPraHU3aLIUN.

N3yuenue xuBbIx cucteM. Meroapl Onosiorudeckor Hayku. HabOmonenue,
U3MEPEHHE, DKCIIEPUMEHT, CUCTEMaTn3alus, Meraadanus. [Ionsarue o 3aBucMMON U
He3aBUCMMOM mnepeMeHHOW. [lmanmpoBanume okcnepumenta. IloctaHoBka U
nposepka runore3. Hynesas runote3a. [lonarue BbIOOpKHM U €€ TOCTOBEPHOCTb.
Paz6poc B Ouonoruueckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH TMOIYYEHHBIX
pe3ynbTaToB. lIpyuMHBI HKCKaXKEHMs PE3yJbTATOB JKclepuMeHTa. [lonsaTne
CTaTUCTUYECKOTO TECTA.

Tabmuupl 1 cxembl: «OCHOBHBIE NPU3HAKK >KU3HW», «bHonormdeckue
cucrteMb», «CBOMCTBA JKMBOW MaTEpUM», «YPOBHU OpraHM3alud KUBOU

npupoab», «CTpoeHue >KUBOTHOM KIETKH», «TkaHu >KUBOTHBIX», «CHCTEMBI



OpPraHOB YEJIOBEYECKOTO opranm3may, «buoreomenos», «buochepa», «Metos
U3yYEHUS JKUBOU TIPUPOIBI».

O6opymoBanue:  mabopaTropHOe  O0OOpYyIOBaHWE ISl  MPOBEACHUS
HaOJFOICHNH, N3MEPEHUH, SKCTIEPUMEHTOB.

IIpakmuueckas paboma «Vicnionp30BaHWE Ppa3IMYHBIX METOAOB IPH

W3YyYECHUU JKUBBIX CUCTEM.

Tema 3. buonozus Knemku.

Knetka — crpykTypHO-QYHKIIMOHATBHAS €IWHUIIA JKUBOTO. McTopwus
oTKphITUs KieTku. Pabotel P. 'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Hlneitnen, P. BupxoB). OCHOBHbIE MOJIO)XEHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTonbl  MOJIEKYJISIPHOM W KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIUS,
xpomatorpadusi, 31eKTpodope3, METOJ MEUYEHBIX aToMOB, IupdepeHIranIbHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. IIEKTPOHHAS MUKPOCKOITHSI.

JleMoHcTpauuu:

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

Tabmuupt u  cxembl:  «CBETOBOM  MHKpPOCKOI»,  «DJIEKTPOHHBIN
MHUKPOCKOID»,

«Hcropust pa3BUTUA METOJIOB MUKPOCKOITAW).

O6opyoBaHME: CBETOBOW MHUKPOCKOI, MUKpPOIpPENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

lIpakmuueckas _paboma «3yueHre METOJIOB KJIETOYHON OHOJIOrHH

(xpomarorpadusi, anektpodopes, auddepeHmanbHOE EHTPUPYTUPOBAHKE,
[ILIP)».

Tema 4. Xumuueckan opeanu3zayus Kiemku.

XUMUYECKUN COCTaB KIIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHL.
Bona u e€ ponp Kak pacTBOpWTENs, peareHTa, y4acTHE B CTPYKTYPHUPOBAaHUHU
KJIETKH, TETUIOPETYJIAIA. MHHEpalbHbIE BEIIeCTBa KICTKH, MX OHOJOTHYECKas

POJIb. Posnb kaTMOHOB 1 aHMOHOB B KJIETKE.
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Oprannueckue BellecTBa KIETKU. buoOrMdyeckue noauMepsl. bemnku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypbl OenkoBOi Moiekyibl. [lepBuunas
CTpyKTypa Oenka, MNenTuaHas CBsI3b. BTopuyHas, TpeTU4yHas, YeTBEPTUYHAS
cTpykTypbl.  [enaryparmus. CoiictBa OenkoB. Kiaccuduxamuss — Oenkos.
buonornyeckue pyHKIMU OETKOB.

YrneBonpl.  MoHOcaxapuabl, — AMCAaxapuipl,  OJMIocaxapuabl U
nonsucaxapuabl. OOmMIA TUTaH CTpoeHHUS U (PU3MKO-XUMHUYECKHE CBOMCTBA
yIiieBoJI0B. buonoruyueckue pyHKIIUU YTI€BOIOB.

Jlumuner.  TwapodwmnbHO-THApOGOOHBIE  cBoMcTBa.  Kiaccubukamms
munuaoB. Tpurmuuepunabl, (oc@oaunuabl, BOCKH, CTepouabl. buonornueckue
dbyskiuu unuaoB. OOmMe CBOWCTBA OMOJIOTMUECKHMX MEMOpaH — TEKY4yecTh,
CHOCOOHOCTh K CaMO3aMBIKaHUIO, TOTYITPOHULIAEMOCTb.

Hyxknennoseie kucnotel. [JHK nu PHK. CtpoeHue HyKIEMHOBBIX KHUCIOT.
Hyxneotuapl. [Mpunnun komrmementapuoctu. I[lpaBunmo Yapradda. Crpykrypa
JIHK — nBoiinas cniupasib. MectoHaxoxaenue u ouonorundeckue pynknuu JTHK.
Buaes PHK. ®ynknuu PHK B kietke.

Crpoenne Monekynsl AT®. Makpospruueckue cBa3u B MoJiekysie ATO.
buonornueckue Qpynkuuun AT®. BoccTaHOBIIEHHBIE TEPEHOCUUKU, UX (PYHKIUH B
kierke. CekBennpoBanue JIHK.

CrpykrypHas ounonorus: OMOXMMHYECKHE U ounoguznueckue
HCCIIEZIOBAHUSI COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OMOMOJIEKY.

JleMoHCcTpanuu:

[Toptpertsrt: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknuH,
@. Conrep, C. IIpy3unep.

Huarpammsbl:  «PacnipeneneHne XUMHUYECKHMX JJIEMEHTOB B HEKHBOU
pupoe», «PacnpeneneHne XMuMIUYECKUX JIEMEHTOB B )KUBOM MPUPOJEY.

Tabmumer u cxemsl: «lleprogudeckas TabauIa XUMHUYIECKUX JIEMEHTOBY,

«CTpoeHre MOJEKYJBl BOAbDY, «BemectBa B cocraBe OpraHu3MOBY,

«Ctpoenune Mojekysl Oenka», « CTpyKTypsl OeTKOBOM MoJekynb», «CTpoeHue
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MOJIEKYJl yIraeBoJaoB», «CrTpoeHue  Monekyn  junuaoBy,  «HyxnenHoBble
KUCJIOTBI»,

«Ctpoenue Monexysl ATD».

O0bopynoBaHue: XUMUUYECKas IOCYya U 000pyIOBAHHUE.

Jlabopamopuas _paboma  «OOHapykeHHe  OCIKOB ¢  ITOMOIIBIO

Ka4CCTBCHHBIX peaKum”I».

Jlabopamopuas  paboma  «VccnenoBaHue — HYKJIEHMHOBBIX — KHCIIOT,

BBIICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. Cmpoenue u pynkyuu Kiemxku.

Tunsl KJIETOK: JyKapHOTHYecKas W Ipokapuorudeckas. CTpyKTypHO-
(yHKIMOHATIBbHBIE 00Pa30BaHUS KIETKH.

Crpoenne mnpokapuoTuueckoil kierku. Kierounas crteHka Oakrepuil u
apxeu. OcobenHoctu CTpOEHUsI  TerepoTpopHOM U aBTOTPOHOM
NPOKapUOTHUYECKUX KIIETOK. MeCTO U pojib MPOKapHOT B OMOLIEHO3aX.

Crpoerne u (YHKLIMOHUPOBaHUE DYKapUOTHUYECKOM  KJIETKH.
[Inazmatuueckas mMeMmOpana (miasmanemma). CTpyKTypa IUIa3MaTHYECKON
MeMOpaHbl. TpaHCHOPT BEUIECTB uYepe3 IIa3MaTHYECKYI0 MEMOpaHy: MacCUBHBIN
(muddy3us, obneru€énnas nud@ysus), akTUBHBIA (TIEPBUYHBIA M BTOPUYHBIN
aKTUBHBIM TpaHcnopt). Ilomynponunaemocts MeMmOpanbl. Pabora Hatpuii-
KaJIMEeBOr0 Hacoca. DHAOLMUTO3: MUHOIMTO3, (aronuros. Jx3o1uro3. Kierounas
cteHka. CTpyKTypa U (yHKIIMHU KIETOYHON CTEHKH PacTeHUid, TPHOOB.

[uronnasma.  I{urozosnb.  LluTockener.  [IBUKEHHE  UTOILIA3MBL.
Opranouas! kiaetku. OnHOMEMOpaHHbIE OPraHOW bl KJIETKU: SHAOIUIa3MaTHYECKast
cetb (OIIC), ammapar I'onbIXkH, JIM30COMBI, HMX CTPOCHHE U (YHKUUU.
B3anMocBsi3p 0JHOMEMOpaHHBIX OpPraHouA0B KJeTKH. CTpoeHHe IpaHyssIpHOrO
petukyinyma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH.
['magkuit  (arpaHyyipHBIA) SHAOIUIA3MATHYECKUM  peTukyinyMm. CekpeTopHas
bynkmus  anmapata [ompmxu. TpaHcmopT BemecTB B KiIeTKe. Bakyonm

pacTuTenbHbIX KieToK. Kilerounslii cok. Typrop.
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IlosyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH: MUTOXOHJPHUM,  IUIACTHJBI.
Crpoenrie u (yHKIMM MHUTOXOHApPHM M miactui. llepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  TUIACTHIBI  (DOTOCHMHTE3UPYIOIIUX  DYKAPHUOT.  XJIOPOIUIACTHI,
XPOMOIUIACTBI, JIEWKOIUIACTHI BBICIINX PACTEHUHN.

HememOpannbie  opraHouasl  kinetku  CTpoeHue u byHKIMN
HEMEMOpPAaHHBIX  OPraHOMIOB  KIJIETKH. PuOoCOMBI. Muxkpo¢unamMeHTslI.
Mpimeunsle kieTku. Mukporpy6ouku. Knerounslii ientp. CTpoeHre U JBUKEHNE
KTYTUKOB W pecHHYEK. MuKpoTpyOOuku mnuTomiasmel. Llentpuons. Sapo.
Obonouka sipa, XpoMaTWH, KapHOIUIa3Ma, SAPBIILIKHA, UX CTPOEHUE U (PYHKIIUU.
SAnepublii OenkoBbld MaTpuKC. [IpoCTpaHCTBEHHOE pPACIONOKEHHE XPOMOCOM B
uHTepdazHoM sajpe. beaku xpomaTHa — TUCTOHBI.

Knerounsle BkmtodeHMs. CpaBHMTENbHAs  XApaKTEPUCTHKA  KJIETOK
AYKapHoT (pacTUTENbHOM, ) KUBOTHOW, TPUOHON).

JlemoHcTpanmu:

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

Tabmuupl 1 cxembl: «CTpoeHHE PYKapUOTHYECKOM KIEeTKW», «CTpoeHue
KUBOTHOM  KJIEeTKM», «CTpoeHMe  pacTUTENbHOW  KIETKW», «CTpoeHne
MUTOXOHIPUN», «A1po», «CTpoeHne NPpOKapUOTUYECKOUN KIIETKI.

ObopynoBaHUe: CBETOBOW MHUKPOCKOIN, MHUKPOIIpENaparbl pacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOITpenapaTbl 0aKTepUaIbHbIX KIETOK.

Jlabopamopuas _paboma _ «VI3ydyeHue CTpOEHUS KIETOK pPa3IMYHBIX

OpraHnu3MOB».

IIpaxmuyeckas paboma «VI3ydenne CBOMCTB KJIETOUHON MEMOPAHbBD.

.]](160DCZI7’ZODH(1}I pa60ma (<I/ICCJ'IGILOBaHI/Ie IrasMojin3a n JCIIa3MOJIN3a B

PACTHUTCIIBHBIX KIICTKAX).

Ipaxmuyeckas _paboma  «V3ydeHwe  IBWKEHUS  IUTOIIa3Mbl B

PACTUTENBHBIX KJIETKAX).
Tema 6. Oomen eeutecme u npespauierue IHEPUU 6 KilemKe.
AccUMUIIAIMS W JUCCUMIUIALIAA — JIBE€ CTOPOHBI MeTa0oau3Ma. THIIBI

oOMeHa BEIIECTB: aBTOTPOHBIM M TeTepOTPOHBIN. YdYacThe KHCIOpoaa B
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OOMEHHBIX TpoIleccax. DHEPreTHUecKoe OOecrneueHue KIETKU: MpeBpalleHue
AT® B oO6MeHHBIX Tporieccax. DepMeHTATUBHBIN XapaKTep Peaklvil KIETOYHOTO
Metabomm3mMa. DEepMEeHTBI, UX CTPOEHUE, CBOICTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. OTinumnsi GepMEeHTOB OT HEOPraHMYECKUX KaTallu3aTopoB. beiku-
aKTUBATOPbl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PaKTOPOB.

[lepBuUYHBI CHUHTE3 OpPraHMYECKUX BEIIECTB B KieTke. DOTOCHUHTES.
CsetoBast u TemHOBas (pa3wl. [IpoyKTUBHOCTH oTOCHMHTE3a. BinsiHre pazaruHbIx
(axTOpOB Ha CKOPOCTh (OTOCHHTE3A. 3HAUECHUE (POTOCHHTE3A.

XEMOCHHTE3. PaznooOpazue OpraHU3MOB-
XEMOCUHTETUKOB: HUTPUULUPYIOIINE OakTepuu, &Kenez00aKTepu,
cepoOakTepur, BOAOPOAHbIE OAKTEPUH. 3HAUEHHUE XEMOCHUHTE3A.

AHaspobHble opranu3mbl. Bujsl Opokenus. [IpogykTel OpoxkeHUS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHAa3pOOHBIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YIUTEIN O0JIe3HEH.

AspobHbIe OpraHU3MBI. Orarbl JHEPreTUYECKOIo oOMeHa.
[TonroroBurenbHbIM 3Tamn. ['MHMKOIN3 — OECKUCIOPOAHOE PACILICIUIEHUE TITIOKO3bI.

buonornueckoe okuciaeHUE, WIN KIETOYHOE AbIXaHue. Pob MUTOXOHIpUI
B Iporeccax  OWUOIOTMYEecKOoro  okucieHus.  Llukinuueckue — peakimu.
OxucnutensHoe (ochopunrpoBanue. I[lpermymiecTBa a’poOHOro0 MyTH OOMEHa
BEIIECTB Tepesl aHa3pOoOHBIM. DPGHEKTUBHOCTH SHEPTETUIECKOTO OOMEHa.

JlemoHcTpanmu:

[Toptpersr: . Ipuctim, K.A. Tumupszes, C. H. BuHorpaackuii,
B. A. Durenwrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmumbpr u  cxembl: «@DOTOCHHTE3», «DHEPreTUYECKUH  OOMEHY,
«buocunres 6enka», «CtpoeHue pepmMeHTa», « XeMOCHUHTE3Y.

O6GopynoBaHue: CBETOBOI MHUKPOCKOII, o0opyI0BaHUE TUTSI
MIPUTOTOBJIEHUSI MTOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

Jlabopamopuas _paboma  «V3yuyeHue KaTaIMTUYECKOW aKTUBHOCTU

dbepMeHTOB (Ha MpUMEpPE aMUIIa3bl WM KaTalla3bl)y.
13



Jlabopamopuas paboma «W3yuenue ¢GepMEHTATUBHOTO paCIICTUICHHUS

IEPOKCH A BOAOPOJAa B PACTUTCIIbHBIX U JKUBOTHBIX KIJICTKAX).

Jlabopamopuas _paboma «CpaBHEHHE TIpOIleCCOB (POTOCHHTE3a U

XCMOCHHTC3a».

Jlabopamopnas paboma «CpaBHEHUE NIPOLIECCOB OPOKEHUS U JIbIXAHUS.

Tema 7. Hacneocmeennasn unghopmayusn u peanuzayus eé é Kiemke.

Peakuun MarpuuHoro cuHre3a. I[IpuHOMN ~KOMIUIEMEHTAPHOCTH B
peaKknusx MaTPpUYHOTO CHUHTe3a. Peanmu3anmst HaCIeACTBEHHONW WH(OpMaIHH.
I'enernueckuii koa, ero cBoicTBa. TpaHckpumiusa — maTpudHblii cuHTte3 PHK.
[IpuHUMIIBI  TPAHCKPUIIIUU: KOMIUIEMEHTAPHOCTh,  AHTUNAPAJUICIBHOCTD,
ACHUMMETPUYHOCT.

Tpaucmsmus u e€ sransl. Yuactue TpancnoptHeix PHK B Onocunrese Oenka.
VYcnoBusi Ouocunteza Oenka. KomupoBanue amuHokuciaor. Ponb pubocom B
OuocuHTe3e OenKa.

Opranuzanys reHoMa y OpOKapuoOT U 3YKapHOT. Perynsiusi akTUBHOCTH
reHoB y mnpokapuoT. l'umorte3a omepona (. XKako6, XK. Mano). Perymsius
0OMEHHBIX IIPOLECCOB B KileTKe. KileTouHblil romeocTas.

Bupycel — HeksmeTtouHsie (OpPMBI KU3HU U OOJIMTaTHBIE TApa3UTHI.
CtpoeHure TpOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHble 3a0oneBanHusi 4YeloBeKa, KHUBOTHbIX, pactenuit. CIIN],
COVID- 19, conmanbHbie 1 METUITTHCKHE TPOOJIEMBI.

JlemoHcTpanmu:

[Toprpetsi: H.K. Kosbros, J1.1. UBaHOBCKUH.

Tabnuibl u cxembl: «brocunTtes Oenka», «['eHeTnueckuit Kooy, «BUpych»,

«bakrepuodarm.

Ipaxmuueckas 19616077’161 «CO3I[aHI/Ie MOJICJIN BUPYCa».

Tema 8. ZKuznennntit yukn Kiemku.
Knerounsnii 1wy, ero mepuoabl W peryisiuus. WMutepdaza u MHUTOS.

OcoOeHHoCcTH TIPOIIECCOB, MpoTekaronmx B uHTEep(daze. [loaroroBka KIeTKH K
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nenenuto.  IIpecunternueckuii  (MOCTMUTOTUYECKHUM),  CHHTETHYECKUM 151
HNOCTCUHTETUYECKUH (IPEMUTOTUYECKHI) IEPUObI UHTEP(A3BI.

Marpuunsiii cunre3 JJHK — permmukamms. [Ipuanmns!r perumkanum JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBAaTUBHBIA  CHHTE3, aHTUNAPAUICIBHOCTB.
Mexanusm permukanun JIHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u
TeroMepasa. XpPOMOCOMHBIM Ha0Op KIETKH — KapuoTun. JluminoumgHeii u
rafiouJHbIl  HAOopbl XpoMmocoM. ['omonorumunbie  XpoMocoMmbl. [losoBbie
XPOMOCOMBL.

Henenne knerkn — muTo3. Cragum MHTO3a W IPOUCXOMAIIME B HUX
IIPOLIECCHI.

Tuner muto3a. Kaprnokune3 u 1uToKMHE3. buonormyeckoe 3HadeHUE
MUTO3a.

Perynsauuss MUTOTHYECKOIrO IMKIA KIeTKH. [Iporpammupyemast kietodHas
ru0enp — anonTos.

Knerounoe  smpo, XPOMOCOMBI, (yHKLIMOHATBHAS T€HOMMUKA.
JleMoHCcTpanuu:

Tabmuupbl u cxembl: «KU3HEHHBIM IUKA KIETKW», «Mutos3», «CtpoeHue
xpomocom», «Permmkanms JTHK».

OO0opynoBaHue: CBETOBOM MHKPOCKON, MHKponpemnaparsl: «Muto3 B

KJICTKAaxX KOPCIIKa JIyKa».

Jlabopamopuas  paboma  «V3ydeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOTpenaparax.

Jlabopamopnas. paboma «HaOmroneHue MUTO3a B KJIETKaX KOHYMKA

KOpEIIIKa JIyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Cmpoenue u pynkuuu opzanumos.

buonoruyeckoe pa3HooOpa3ue OPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHUAJIbHbIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTpPOEHUST W JKU3HENEATEIHHOCTH  OJTHOKJIETOYHBIX
opranm3MoB. bakTepuu, apxeu, OJHOKJIECTOYHbIE TPHOBI, OJHOKJICTOYHHIC

BOJOPOCIIH, APYTHE NPOTUCTHI. KOJOHUAIbHBIE OPTaHU3MBI.
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B3anMocCBsI3p uyacTeli MHOTOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHel U
cucTeMbl opraioB. OpranusM Kak eauHoe uenoe. ['omeocras.

Txanu pacteHuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeNbHas,
MOKPOBHAsA, MPOBOAIIAs, OCHOBHas, MexaHuyeckas. (OCOOEHHOCTH CTpOEHUS,
GYHKIUI U pacloJIoKEHUs! TKaHEH B OpraHax pacTeHUM.

TkaHM )KMBOTHBIX W 4YeJIOBEKA. THIbI KUBOTHBIX TKAHEH: SMHTEIUAIbHA,
COCIMHUTENIbHASA, MbIIeyHas, HepBHas. OCOOEHHOCTH CTpOCHHS, (QYHKIUA |
PACITIOJIOKEHUS TKAHEW B OpraHax KUBOTHBIX U YEJIOBEKA.

Oprassl. BereraTuBHbIE W T€HEpaTUBHBIE OpraHbl pacTeHui. Opranbl U
CHUCTEMBI OPI'aHOB )KUBOTHBIX U 4esioBeKa. DyHKIMY OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. Hapy>kHbIi 1 BHyTpeHHH ckeneT. CTpOCHHE U THIIbI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHu3MoB. JIBMOKEHHE  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, JKTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHUIL:
TPONIM3MBl U HACTUMU. JIBMKEHME MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblInieuHas cuctema. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. IlormomieHue BOABI, YIJIEKUCIOTO Trasa |
MHUHEPAIBHBIX BEIIECTB pacTeHUsIMU. [IUTaHue >KUBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPHUKJIETOYHOE MUIlleBapeHre. [IuTaHne MO3BOHOYHBIX >KUBOTHBIX. OTHEINbI
MUIIEBAPUTENBLHOTO TpakTa. [luiieBaputenbHbie kenes3bl. [luimeBapuTenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3moB. JlpixaHwe pacTeHul. JlpIxaHue IKHUBOTHBIX.
Huddys3us razoB depe3 moBepxHOCTh KieTKU. KokHoe npixanue. JlpIxarenbHas
noBepxHocTh. JKabGepHoe u n€royHoe JApixaHue. JlpIxaHwe MMO3BOHOYHBIX
XKUBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE YCIOKHEHHE CTPOCHHUS JIETKHX
MO3BOHOYHBIX JKMBOTHBIX. J[pIxaTenbHass cUCTEMa 4eloBeKa. MexaHu3m
BEHTWISIMUA JIETKUX y MTHI] W  MICKONUTAIONMX. Perynsiums JbIxaHus.

JIpIxareabHbie 00BEMBI.
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TpancnopT BemECTB y OpPraHu3MOB. TpaHCIOPTHBIE CUCTEMBI PACTEHUM.
Tpancnopr BemecTB y JKMBOTHbIX. KpoBeHOCHass cucrema W €€ Oprassbl
KpoBeHocHass cuctema T[O3BOHOYHBIX JKMBOTHBIX U  4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbI W KpoBb. Kpyru KpoBooOpamieHus. IBOIIOIUOHHBIE
YCIIO)KHEHHSI CTPOEHHUSI KPOBEHOCHON CHCTEMbl MO3BOHOYHBIX >KUBOTHBIX. Pabota
cepala U €€ perysuusl.

Brigenenne y opranusmoB. Beinenenue y pacteHuil. Beigenenwe y
KUBOTHbIX. CokpaTutenpHble Bakyonu. Opranel BbiaeneHus. OunbTpanus,
CEKpelMsl U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PabOThl OPTaHOB BbIACIICHUS.
CBsI3p MOJOCTH TENIA C KPOBEHOCHOM UM BBIIEIUTENIBHON CUCTEMaMHU. Belnenenue y
MMO3BOHOYHBIX KUBOTHBIX U uesnoBeka. [louku. CtpoeHne U (pyHKIMOHUPOBAHUE
HedpoHa. OOpa3zoBaHre MOYM Y YeJIOBEKA.

3ammTa y OpPraHuM3MOB. 3alllATa Y OJHOKJIETOYHBIX OpraHu3MoB. CHOpBI
OakTepuil M LUCTHI MPOCTEMINMX. 3alMTa y MHOTOKJIETOYHBIX pPaCTEHHH.
Kyrtukyna. Cpencrsa macCUBHON M XMMUYECKOM 3aUThl. DUTOHIMIBI.

3ammuTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M MX NIpPOW3BOJHBIE.
3ammra opranusma ot Oose3Hed. MIMMyHHas cuctema uenoBeka. KieTouHslil u
TYMOpPAJIbHBIM MMMYHUTET. BpoXn€HHBIM W NpuoOpeTEHHBIN crenupuyecKuit
uMMyHUTET. Teopusi KiOHaJIbHO-celeKTUBHOrO nmMmyHurtera (I1. Opnux, ©.M.
bepuer, C. ToneraBa). BocnamutenbHble OTBETHl OpPraHU3MOB. Ponb
BPOKIEHHOTO MIMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHHI.

Pazgpaxumocts u  perymsiuus 'y OpraHusMoB. Pa3apakumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3paxuMoCTs U PETyIsInuUs y PaCTEHUM.
PocroBele BemecTBa U UX 3HAYECHHUE.

HepBhas cucrema u peduexTopHas peryisius y >KMBOTHbIX. HepBHas
cucTteMa M €€ OTHeNbl. JDBOJIOUUOHHOE YCIOKHEHHE CTPOCHHSI HEPBHOW CHUCTEMBI
y JKMBOTHBIX. OTHENbl TOJIOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Peduiekc u

pednexkropHas ayra. be3ycioBHbIEC U yCIOBHbBIE pE(IICKCHI.
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I'ymopasnbHas peryisuus U SHAOKPUHHAS CUCTEMA JKUBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JlericTBre TOpPMOHOB. B3anMoCBsI13b
HEPBHOHM W 3HIOKpUHHOU cucTeM. [ unoTtanamo-runodusapHas cucrema.

Hemoncrpauuu: [loprper: N.II. [1aBnos.

Tabmuubl u cxembl: «OAHOKIETOUHBIE BOJOPOCTI», «MHOTOKIETOUHBIC
Bogopocin», «bakrepum», «lIpocreiimme», «Opranbl UBETKOBBIX PACTCHUI,
«CuctemMbl ~ OpraHOB  TO3BOHOYHBIX  KUBOTHBIX»,«BHYTpeHHEe  cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cucrteMbl», «CTpoeHHe CTeOIs»,
«CTpoeHHe JMCTOBOW IIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YEIOBEKay,
«ITumeBaputenbHass  cucrema», «KpoBeHOCHass cucrema», «JlpIxaTenbHas
cucteMa», «HepBHas cucrema», «Koxka», «Mbplmeunas cucTemay,
«BpigenurensHas cucrema», «IHIOKPUHHAsS cucTeMa», «CTpPOECHHUE MBIIILBDY,
«mmynurer», «Kumeunononoctuele», «Cxema  TUTaHHUS  PACTCHUN»,
«KpoBenocHbie CHUCTEMBI ITO3BOHOYHBIX KUBOTHBIX), «CtpoeHue
rupel», «CTpoeHne muaHapun», «BHyTpeHHee CTpOEHHE [0XKIEBOIO YEpBs»,
«HepBHas cucrema pwiO», «HepBHas cucrema msarymkn», «HepBHas cuctema
npecMbikatomuxcs»,  «HepBHags  cucrema  nruny, «HepBHas — cucrema
MJIEKOTIUTAIOMNX», «HepBHas cuctema yenoBekay, «Peduexcy.

O6opyoBaHMe: CBETOBOM MHUKPOCKOM, MHUKPONPENapaThl OJHOKJIETOYHBIX
OpPraHn3MOB, MHUKPOIIPENApaTbl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUHU
HACEKOMBIX, UTJIOKOXKUX, JKHUBBIE SK3EMIULIPhl KOMHATHBIX PAcCTeHWi, repOapuu
pacTeHUl pa3HbIX OTHEJIOB, BJAXHbBIE IIPENApPaTbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIUMU OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyAOBaHKE ISl AEMOHCTPALMKA TOYBEHHOTO U BO3IYIIHOTO MUTAaHUSl PACTEHUH,
paciIerieH!s] Kpaxmaia u OeKoB ToJ1 IecTBUEM (hepMEHTOB, 000pyI0BaHUE ISt
JEMOHCTPALIMU ONBITOB IO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXATENbHBIX JIBHKEHUN, MOJEIHU TOJOBHOTO MO3Ta PA3JIMYHbIX KUBOTHBIX.

Jlabopamopnas paboma «3yuenue TKaHeW pacTeHwi». Jlabopamophas

paboma «V3yyeHne TKaHeW KUBOTHBIX». Jlabopamopnas paboma «W3yueHue

OpTraHOB IBETKOBOI'O paCTCHUS).
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Tema 10. Pazmnooicenue u pazgumue op2anu3mos.

@opMBbI pa3MHOKEHHUSI OPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE)
u mnoJioBoe. Buasl 0ecronoro pa3MHOXKEHHS: [OYKOBAHUE, CIOPYJISAIUS,
dbparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pasmuHokenue. [lonoBbie kieTku, win rametbl. Meio3. Craauu
Mmeiio3a. [ToBeaenue xpomocoMm B merose. Kpoccunrosep. buonorundeckuii cMbIci
M€H03a M TMOJOBOTO mporecca. Melo3 W €ro MECTO B KWU3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pasButhe. l'ameroreHe3 y KUBOTHBIX. I[lonoBbie
xene3bl. OO0pa3oBaHKE M Pa3BUTHE MOJOBBIX KIIETOK. CriepMaToreHe3 U OOreHes.
CrpoeHue MoJjaoBBIX KIETOK.

OmnogoTBOpeHMe W SMOPHUOHAIBHOE pPa3BUTHE KUBOTHBIX. CrnocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [[apTeHorenes.

NunuBuayansHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpPUONIOTUS —
Hayka O pa3BUTUM opraHu3moB. Craguu >MOpUOTeHe3a JKUBOTHBIX (Ha
npumepe Jsrymku). [dpo6nenue. Tumbl apobienus. OcoOeHHOCTH POOJICHUsS
MJIEKONUTAIOIINX. 3apOJBIIIEBbIE JIMCTKU (TracTpyiisiuus). 3akiaJka OpraHoB U
TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIMSHME YAaCTENl pa3BUBAIOIICTOCH
3apojpliiia (AMOpUOHATIbHAS UHAYKIIMS ). 3aKiIa/IKa MjIaHa CTPOCHHUSI )KUBOTHOTO KaK
pe3yabTaT UepapXUUECKUX B3aUMOJCHCTBUN TeHOB. BiusHue Ha sMOpUOHATBHOE
pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIIBI.

Poct u passutue xuBoTHBIX. [locTomOpuoHanbHbIil niepuoa. Ilpsimoe u
HempsiMoe pasBuTHe. PaszButue ¢ wmetamopdo3oM y OECMO3BOHOYHBIX U
II03BOHOYHBIX JKMBOTHBIX. DHOJIOrMUECKOE 3HAYEHUE IPSMOrO M HEIMPSAMOIO
pa3BUTHSI, UX PACIPOCTPAaHEHUE B Tpupone. Tumbl pocTta KUBOTHBIX. DakTOphI
PEryJisiliii pocTa >KMBOTHBIX U YesioBeka. CTaJuu MOCTAIMOPUOHATILHOTO Pa3BUTHS
y )KMBOTHBIX U 4esoBeka. [leproibl oHToreHesa yenoseka. CTapeHue U CMepTh Kak
OMOJIOTUYECKHE MPOLIECCHI.

Pasmuoxxenue u passutue pacrenuid. ['ameroput u crnopodut. Meiio3 B

YKU3HEHHOM ITuKJIe pacTeHuii. OOpa3oBaHue CIop B mpolecce Meiosa. ['amerorenes
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y pacreHuii. OTUIOAOTBOPEHNE U Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. J[BOMHOE
OIJIOZOTBOPEHHE Y LIBETKOBBIX pacTeHU. OOpa3oBaHue U pa3BUTHE CEMEHH.

Mexanu3mbl  peryjsilud  OHTOT€HE3a Yy pAacTeHUM U IKUBOTHBIX.
JlemoncTpanmu:

[Hoptpersr: C.I'. HaBamun, X. [lInemas.

Tabmumer 1 cxembl: «BeretatBHOE pa3sMHOXKeHHE», «THIbI OGecrooro
pa3sMHOXEHUsD», «PasMHOXKEHME XIaMUAOMOHAIbBD, «Pa3MHOXKEHWE 3SBIIIEHBIY,

«PasmHOXkeHne rtuape», «Meno3», «Xpomocomely, «l'amerorenes»,
«CTpoeHue SIMIEKIETKH U CIEepMaro30ua», «OCHOBHBIE CTaJuu OHTOICHE3A,
«IIpsmoe u Henpsimoe passButHe», «PasButHe Manckoro xyka», «PasBurue
capaHumny,

«PazBute JArymkm», «/IBOMHOE OIUIOAOTBOPEHHME Y  IBETKOBBIX
pacTEeHUI,

«CTpoeHue ceMsH OJTHOJIOJIBHBIX U JIBYAOJBHBIX PACTEHUIDY, «KU3HEHHBIH
LIHAKI MOPCKOM KamyCTb», <KW3HEHHBIM LHMKI MXa», <«OKU3HEHHBIM ULHUKII
MarnopoTHUKay, <« KU3HEHHBI LUK COCHB». (OO0OpydoBaHHE: CBETOBOM
MUKPOCKOII, MUKPOIIpENaparsl SULIEKIETOK U CIEpPMAaTO30MJI0OB, MOJEIb
«LluKIT pa3BUTHSA JIATYIIKW.

Jlabopamopuas _paboma «VI3ydyeHue CTpOEHUS TIOJOBBIX KIETOK Ha

TOTOBBIX MHUKpOTpEnapaTax.

HDCZKI’I’ZM'—!éCKaﬂ pa60ma «BrIsgBrieHne IMPU3HAKOB CXOACTBA 3ap0):[blmeﬁ

IIO3BOHOYHBIX XMBOTHBIX)).

Jlabopamopuas paboma «CTpOo€HHE OpPraHOB Pa3MHOXKEHUS BBICIIMX

pacTeHumn.

Tema 11. I'enemuka — Hayka 0 HACNEOCMEEHHOCMU U UIMEHYUBOCHU
OP2AHU3MO8.

Ucropust cTaHOBICHHWS W pa3BUTHS TEHETUKH Kak Hayku. PaOoTs
I'. Menpmens, I'. ne ®pusa, T. Moprana. Pojb 0T€4E€CTBEHHBIX YYEHBIX B PA3BUTUU
reHetuku. Paborslt H.K. KombiioBa, H.M. BaBunora, A.H. benozepckoro, I'.JI.

Kapmeuenko, FO.A. ®umumuenko, H.B. Tumodeesa-PecoBckoro.
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OCHOBHBIE TI€HETUYECKME TOHATHS W  CHMBOJIBI. ['OMOJIOTMYHBIE
XPOMOCOMBI, AJUIEIbHBIE TE€HBI, aJbTEPHATUBHBIE MPU3HAKH, JIOMHHAHTHBIA U
PEIECCUBHBIA TIPU3HAK, TOMO3WIOTa, TE€TEPO3UTOTa, YUCTasl JIMHUSA, TUOPHIBI,
reHotun, (enotun. OCHOBHBIE METOJAbl TE€HETUKHU: THOPHUIOIOTHUECKUA,
LATOJIOTHYECKNN, MOJIEKYISPHO-TEHETUYECKUH.

JleMoHCcTpanuu:

IToptpersr: I'. Mengens, 1. ge @pu3, T. Mopran, H.K. Kosb1ioB,
H.M. BaBunoB, A.H. benozepckuii, I'.Jl. Kapneuenko, FO.A. ®uiumueHko,
H.B. Tumodeer-PecoBckmii.

Tabnuibl U cxembl: «MeTo/Ibl TEHETUKIY, «CXEMBI CKPEIIMBAHUS.

Jlabopamopuas _paboma _ «Jlpozoduiia kKak OOBEKT T'€HETHYECKUX

HUCCIIEIOBAHUID.

Tema 12. 3akonomepnocmu Hacae0CmMeeHHOCHU.

Monorubpuanoe ckpemmBanue. [lepBbiii 3akoH Menzaens — 3aKoH
eanHooOpa3us THOpUI0B NepBoro mokosieHus. [Ipasuno nomuHupoBanus. Bropoi
3aKOH MeHzens — 3aKOH paclleIUIeHUs NPU3HAKoB. LluTosornueckre OCHOBBI
MOHOTHOPHJIHOTO CKpelIMBaHus. [ WIoTe3a YMCTOTHI TaMeT. AHaIU3UpYIOIIee
ckpemuBaHue. [ IpoMeKyTOUHBIN XapakTep HACIETOBAHU.

Pacmienienue npu3HakoB Npyu HEMOJIHOM JJOMUHUPOBAHUMU.

Hurubpumnoe ckpeuBanue. Tpetwit 3akoH MeHnmens —  3aKoH
HE3aBUCHUMOTI'O HACJIeJIOBaHUs MTPU3HAKOB. [{uTOI0rnYeckre OCHOBBI JUTHOPUIHOTO
ckpemmBanus. CIrerieHHOe HaclefoBanue mpu3HakoB. Paboter T. Moprana.
CuemieHHOE HacineOBaHUE TEHOB, HAPYILICHHWE CLEIUICHUS MEXIAy TIeHaMHu.
XpoMocoMHast

TEOPUS HACJIEACTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIM MEXAHU3M ONpPEAEIEHUS Moja. AyTOCOMBI
U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M reTeporaMeTHbld moJl. ['eHernueckas

CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanne npu3HakoB, CHEIUIEHHBIX C ITOJIOM.
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I'eHotun kak wnenoctHas cucrema. llnelorponusi — MHOMKECTBEHHOE
JNEUCTBUE TeHa. MHOXKECTBEHHbIM auienu3M. B3auMoAencTBHE HealIeNbHBIX
reHoB. KomruieMeHnTapHocTs. Onuctas. [lonumepus.

['eHeTMUECKUIT KOHTPOJb Pa3BUTHS PACTCHUM, KMBOTHBIX U YEJIOBEKa, a
Takke (U3HOJOTHYECKUX IPOIECCOB, TIOBEICHUS W KOTHUTUBHBIX (DYHKIIHIA.
['eneTnyeckrue MeXaHM3Mbl CUMOMOT€HE3a, MEXAHU3MbI B3aUMOJICHCTBUS «XO35IMH

— Mapa3uT» U «XO3IUH — MHUKpoOHOM». ['eHeTmyeckue  acreKThl
KOHTPOJISI U U3MEHEHHUs HACJEACTBEHHON MHGOpMaIlMU B MOKOJCHUSX KIETOK U
OpraHU3MOB.

JlemoHcTpanmu:

IToptpersr: I'. Mennens, T. Mopras.

Tabmunet u cxembl: «[lepBoiii 1 BTOpOii 3aKkoHBI Menens», « Tpetuii 3aKoH
Menpens», «AHAUM3UPYIONIEE CKpelrMBaHue», «HemomHoe AOMUHUPOBAHHEY,
«CueneHHoe HACJICIOBAHUE IPU3HAKOB Y npo3zobuibl»y, «['eHernka
nonay, «Kapuorumuenoseka», «Kapuotun apozoduisny, «Kapunotun
NTULBDY, « MHOKECTBEHHBIN AJUIENN3M», «B3anMoneicTBrE T€HOBY.

OOGopyaoBanue: MoOAEIb Il JAEMOHCTPallMd 3aKOHOB €IUHOOOpa3us
ruOpuIoB TEPBOrO TMOKOJCHWS U pACHICIJICHUS TPU3HAKOB, MOJCIb IS
JNEMOHCTPALIMM 3aKOHA HE3aBHCHUMOTO HACIENOBAaHUS NPHU3HAKOB, MOJEIb IS
JEMOHCTpALIMM CUEIUICHHOTO HACIIEIOBAaHMS ITPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MuKporpenapar: «JIpozodumnay.

IIpakmuyeckas _paboma «V3yueHue pe3yibTaTOB MOHOTHOPUAHOIO

CKpEIIMBAHUS Y APO30(PUIBD.

Ilpaxmuyeckas __paboma  «VI3yyeHue  pe3ynbTaToB  JUTHOPHUIHOTO

CKPEIIMBAHUS Y APO30(PHIBDY.

Tema 13. 3akonomepHocmu u3meH4UBOCHU.

B3anMopeiictBue reHotuna M cpenbl npu  (GopMupoBaHUM (PeHOTHIIA.
N3meHnunBOCTh TpU3HAKOB. KadueCTBEHHBIC M KOJUYECTBEHHBIC MPU3HAKU. BHbl

HN3MCHYHNBOCTHU: HCHACJICACTBCHHAA U HACIICACTBCHHAAA.
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MopaudukamoHHass HW3MEHYMBOCTh. Poyib  cpenbl B (hOpMHpOBaHUU
MOIM(UKAIIMOHHON M3MeH4YMBOCTH. Hopma peakumu mnpusHaka. BapuanmoHHbIH
psin u BapuarmonHas kpuas (B. HMoranncen). CpoiictBa MoauduKarimoHHON
M3MEHUYHUBOCTH.

I'enotunuueckas U3MECHYHUBOCTb. CsoiicTBa TeHOTHUITMYECKOM
U3MEHYUBOCTH.

Bupl reHOTUITMYECKOM N3MEHYMBOCTH: KOMOMHATHUBHASI, MyTallMOHHASI.

KoMOunaTiBHasT M3MEHUMBOCTh. Meio03 M TIOJOBOM TPOIECC — OCHOBA
KOMOHWHATHBHON M3MEHYMBOCTHU. POJIhb KOMOMHATHBHONM M3MEHUYMBOCTH B CO3JaHHH
TCHETUYECKOTO pa3HOoO0pa3us B Mpejienax 0JHOrO BUIA.

MyTanroHHasi W3MEHYMBOCTh. BHJIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W HWHAYIMPOBAHHBbICE MyTallud. SaepHble U
OUTOILIa3MaThdeckue mMyTtanud. COMaTHYECKHE W MOJOBbIE MyTaluu. [IpudunHbl
BO3HUKHOBEHUsSI MyTauui. MyTareHbl W WX BJIMSHUE Ha OPTraHU3MBI.
3aKOHOMEPHOCTU MYTAIMOHHOIO Mpoliecca. 3aKOH TOMOJIOTUYECKUX PSII0B B
HacneAcTBeHHOM u3MmeHunBoctu (H.M. BaBuiioB). BuesinepHass M3MEHUMBOCTH U
HACJICACTBEHHOCTb.

JleMoHCcTpauuu:

[Toptpersr: I'. ne @pus, B. Moranncen, H.M. BaBuios.

Tabmuubl u  cxembl: «Buubl u3MeHYMBOCTHY, «MoaudukamoHHas
W3MEHYHUBOCTLY, «KomMmOunaTuBHas U3MEHYHMBOCTDY, «Meiio3y,
«OmnogoTBopeHuey, «l'eHeTnueckue 3a00eBaHus YeloBeKay, «Bumbl MmyTtanmii».
OGopynoBaHue: JKHMBBIE M TepOapHbIE DJK3EMIUISIPHl KOMHATHBIX pAaCTEHHUH,
pucyHKH ((hoTorpadun) KUBOTHBIX C PA3TMYHBIMHU BUJIAMU H3MEHYHBOCTH.

Jlabopamopuas paboma «HMccnenoBanue 3aKOHOMEPHOCTEMN

MOIU(DUKAIIMOHHON  M3MEHYUBOCTH. [locTpoeHue BapualMOHHOTO psiia |
BapUALIMOHHOU KPUBOW.

Ipaxmuyeckas _paboma «Mytaiuu y napo3o¢pmibl  (Ha TOTOBBIX

MUKpOIIpenaparax ).

Tema 14. I'enemuka uenoeexa.
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Kapuotun uyenoseka. MexayHapoiHas mporpaMMa MCCI€AOBaHUs T€HOMa
yenoBeka. MeToapl  M3Y4YEHHs] TEHETMKM  4YEJIOBEKA:  IEeHEAIOTMYECKH,
OJIM3HEIIOBBIH, IIUTOTC€HETUUCCKHUM, IOIYJIALIMOHHO-
CTaTUCTUYECKUM, MOJEKYJSIpHO-TeHETHYECKH. COBPEMEHHOE OIPEICICHUE
TEHOTUIIA: TTOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCJIE C
nomoteio IIIIP-ananu3a. HacnencTBeHHble 3a0ojeBaHMs deloBeka. | eHHBIE H
XPOMOCOMHBIE OOJIC3HH YyeJIoBeKa. bone3nn c HacJIeACTBEHHOI
MPEAPACTIONO0KEHHOCTRIO. 3HAYEHNE MEUIIMHCKON T'€HETUKHU B MPEI0TBpaICHUN
U JIEYCHUH TEeHETHYECKUX 3a00JIeBaHUM 4YeloBeKa.  MeIuKO-T€HETHYECKOE
KOHCYJIbTHpOoBaHue. (CTBOJIOBbIE KIETKU.IIOHSITHE  «TEHETHYECKOTrO TIpy3a».
DTHUYeCKHE AacCMEeKThl UCCIICIOBAHUM B 00JIaCTH PEJaKTUPOBAHUS TEHOMA H
CTBOJIOBBIX KJIETOK.

I'enetnyeckue (akTophl TOBBIIMICHHONW YYBCTBUTEILHOCTH 4YEJIOBEKa K
(bU3MYIECKOMY M XMMHUYECKOMY 3arpsi3HCHHUIO OKPYJKaroIle cpenbl. I eHeTnueckas
IIPEIPACIOJIOKEHHOCTD YETIOBEKA K MTATOJIOTHUSM.

JleMoHCcTpanuu:

Tabmuipl u cxemsl: «Kapuotum denoBekay, «MeToabl U3yYSHUST TCHETHKU
yeJioBeKay, «I eneTnueckue 3a00JIEBaHMS YCITOBEKAY.

IIpaxmuyeckas paboma «CocTaBlieHUE U aHATIN3 POJOCIOBHONY.

Tema 15. Cenexuyusn opeanuzmos.

JlomecTuKauus W CEJNEeKUUsA. 3apOKICHUE CEJIEKIMU WU JOMECTHKAIIUU.
VYyenne H.U. BaBunosa o L{eHTpax npoucxokaeHrus U MHOrooOpasus KyJbTYPHBIX
pacTeHuil. Posib celeKiuu B CO3/JaHUU COPTOB PACTEHUI ¥ MOPOJT AKUBOTHBIX. CopT,
nopoja, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSIIOB B HACJIEACTBEHHON M3MEHYMBOCTH
H.U. BaBunoBa, ero 3HaueHHE JJIsl CEICKIIMOHHON PabOTHI.

Metoapl ceneKMoHHOM paboThl. MCKyccTBEHHBIH OTOOp: MacCOBBIA U
VHIUBUTY AJIbHBIN. OTarsl KOMOHWHAIIMOHHOMI CCJICKIIHH. HcnrwiTanue
npousBoAuTeNied MO MNOTOMCTBY. OTOOp 1O TEHOTUITy C TIOMOIIBIO OIICHKHU

¢deHoTHIIa TOTOMCTBA U OTOOP IO TEHOTHITY C moMoIbo aHanm3a JJHK.
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HcKkycCTBEHHBI ~ MyTareHe3 Kak METOJl  CEJNEKIMOHHOM  paboThI.
PanranOHHBIN M XUMUYECKUA MyTareHe3 Kak MCTOYHUK MyTalud y KyJbTYPHBIX
¢opMm opranu3moB. Vcmonb30BaHME TEHOMHOTO PEIAKTHUPOBAHUS U METOJOB
pexomOuHanTHBIX JJHK 1715 nmosrydenus ucxogHoro marepuana Juis CeleKIUN.

ITonyuenne MTOJIUTUIOUOB. BnyTtpusnnosas ruOpuaAn3aIys.
bmuskoponcTBeHHOE  cKpeliuBaHue, WiaM  MHOpuauHr.  HepoxactBeHHOE
CKpeluBaHue, win ayropuauur. ['ereposuc m ero mnpuuuHbl. Mcnonb3oBaHue
rereposuca B cenekuuu. OtmanénHas rubpunusauus. Ilpeomonenue Oecrionus
MEKBUJIOBBIX THOPHUIOB. JIOCTHIKEHUS CENEKIUN PACTEHUI U KUBOTHBIX.

CoxpaHeHue U N3y4eHHE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PaCTEHUN U
UX JUKUX poAMYed Il CO3JaHWsl  HOBBIX  COPTOB W THOPHIIOB
CEJIbCKOXO35MICTBEHHBIX KYJIBTYD.

JleMoHCcTpanmu:

[TopTpeTsr: H.M. Bauios, N.B. Muuypum, I'.JI. Kapneuenko,
ILIL Jlykpsaenko, b.JI. Acraypos, H. bopnoyr, J[.K. benses.

Tabmuupl u  cxembl: «lIeHTpbl TPOUCXOXKIEHUS U  MHOro0Opasus
KyJBTYPHBIX PAcCTEHMID», «3aKOH TIOMOJIOTHYECKHX pSAJOB B HACJIEICTBEHHON
M3MEHYUBOCTH,

«Metonpl ceneknumny, «Otnanéunas ruopuausanus», «MyTtareHesy.

Jlabopamopuas paboma «W3yueHne cOpTOB KyJbTYpHBIX PACTEHUN U
MOPOJ JOMAITHUX YKUBOTHBIX).

Jlabopamopnas paboma «VI3yuyeHue METOAOB CEJICKIIMH PACTCHUIN.

Ipaxmuyeckas paboma «IIpuBUBKa pacTeHUIN.

Ikckypcuss «OCHOBHBIE METOAbI M JOCTHXKEHUS CEJICKIUU PACTCHUN U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, IJIEMEHHYIO bepmy,
COPTOMCIIBITATEIILHBIA  YYaCTOK, B TEIUIMYHOE XO3AHWCTBO, B JabOpaTOpHIO
arpOyHHUBEPCHUTETA WJIM HAYYHOTO IICHTPA)».

Tema 16. Buomexnonozus u cunmemuueckas 6uon02us.

OOBEKTHI, HMCTOJIB3yeMbIe B OMOTEXHOJIOTHH, — KIICTOUYHBIC W TKAaHEBBIC

KYJIBTYDBI, MHUKPOOPTraHU3MBl, 170, XapaKTepUCTHKA. TpaguuroHHast
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OMOTEeXHONOTHs:  XJeOoneuyeHue, MOJYyYEHUE KHUCIOMOJIOYHBIX  MPOAYKTOB,
BuHONEnue. Mukpobuonorundeckuit cuHte3. OOBEKTbI MHUKPOOHOIOTHYECKHX
texHojoruil. IlpomsBoacTBo Oenka, aMUHOKHCIOT W BUTaMHHOB. Co3maHue
TEXHOJIOTUA U UHCTPYMEHTOB  LIEJIECHAIIPABICHHOTO U3MEHEHUSI WU
KOHCTPYUPOBAHHSI TEHOMOB C LIEJIBIO TOJYYEHHsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKallIUX HE BCTpEYAIOUIUeECs B IPUPOJIE OMOCUHTETUYECKUE MY TH.

Kiierounas naxkenepusi. MeTonsl KyJbTypbl KIETOK U TKAHEW pacTeHUN U
KUBOTHBIX. Kpuobanku. Comaruueckas THOpUIM3AIMS W COMAaTHYECKUH
smbOpuorenes. Mcnonb30BaHue ramiouioB B CeleKIMu pacteHuil. MckyccrBenHoe
OIUIOAOTBOpPEHNE. PEKOHCTPYKIMSA SWLIEKIETOK W KIOHHPOBAaHWE  HKUBOTHBIX.
Meroa TpaHCIUTAHTALMH AJ1€P KIIETOK.

XpOMOCOMHAsl M TE€HHas HH)KEHepHs. VICKyCCTBEHHBI CUHTE3 I'€Ha H
KoHCcTpyupoBanue pekoMOuHantHbix JIHK. JlocTuxkeHnus u  mepCHeKTUBBI
XPOMOCOMHOM W T€HHOM HMHXXEHEPUH. DKOJOTHYECKHE U ITHUECKUE MpOOIeMbl
T€HHOM MH)KEHEPHH.

Menunuackue OuorexHosoruu. IlocTtreHomHas nudpoBas MeauIUHA.
[IIIP- nmmarHocTuka. MeTabOJIOMHBIN aHaIW3, TCHOLICHTPUYECKUM aHaIu3
IPOTEOMA YEJIOBEKA JUIsl OLEHKH COCTOSHUSA €ro 310poBbs. lcmonb3oBaHue
CTBOJIOBBIX KJETOK. TapreTHas Tepanus paka. 3D-OnommkeHepus sl pa3paboTKu
(GbyHIaMEHTAIbHBIX OCHOB MEIUITMHCKAX TEXHOJIOTUH, CO3/IaHUsl KOMIUIEKCHBIX
TKaHEH CcOYeTaHWEM TEXHOJOTUN TPEXMEPHOTrO OUONMPUHTUHTAa W cKaddoauHra
IUTS PELIECHUS 33]1a4 [IEPCOHATM3UPOBAHHON MEIULINHBI.

Co3nanne BEKTOPHBIX BAaKIMH C IEJIbI0 00ECTIeUeHUs] KOMOWHUPOBAHHOM
3amuThl OoT Bo30yautenedi OPBU, ycraHoBieHHE MOJIEKYJSIPHBIX MEXaHU3MOB
dbynkimonnpoBanusi PHK-cogeprxammx BHpPYCOB, BBI3BIBAIOIIUX OCO0O OIACHBIC

3a00JIEBaHUS YeJIOBEKA U JKUBOTHBIX.

JleMoHCcTpanmu:

Tabmumet  u cxemsl:  «lcmonb30oBaHWE€ ~ MHKPOOPTaHW3MOB B
MPOMBIIUIEHHOM  mpou3BoacTBe»,  «Knerounas — umxkenepusi»,  «l'eHHas
UHKCHEPHUSI.

26



Jlabopamopuas paboma «13ydyeHne 0ObeKTOB OMOTEXHOJIOTUI.

IIpaxmuyeckas paboma «IloayyeHrne MOTOYHOKUCTBIX TPOTYKTOBY.

3KCKVDCM}Z «buorexHonorus — BaKHEHIIas IMPONU3BOJUTCIIbHAA CHJIA

COBPCMCHHOCTH (Ha OMOTEXHOJOTHYSCKOC HpOI/ISBOI[CTBO)».

Conaep:xanune o0yuenust B 11 kiacce.

102 4, u3 HUX 8 4 — pe3epBHOE BpeMs

Tema 1. 3aporcoenue u pazeumue 360110UUOHHBIX NPEOCMABICHUIL 6
ouonozuu.

OpomonnonHass teopust Y. JlapBuHa. [lpeanochulki BO3HUKHOBEHHUS
napBuHu3Ma. JKu3Hb U Hay4dHas nearenbHocTh Y. J[apBuHa.

JBwkyie cuibl  3BoiifouMd  BuaoB 1o Y. JlapBuHy (BBICOKas
MHTEHCUBHOCTh Pa3MHOXEHHUS OpPraHW3MOB, HACJCACTBEHHAs W3MEHUYUBOCTD,
60pnba 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).

Odopmitenne cuHTeTndeckoit Teopum s3Bomonuu (CTD). HelirpanbHas
Teopusi dBomonuu. CoBpeMEHHasi JBOJIOIMOHHAS  OuoJorus. 3HAauYeHUE
ABOJTIOIIMOHHOM TeOoprH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpA.

JlemoHcTpanmu:

ITopTpetsi: Apuctorens, K. JIunnei, XK. Jlamapk, 3. Cent-Unep, K. Kiobe,
Y. {apsuH, C.C. UerBepukos, M. U. [lImaneraysen, /. Xonaeitn, JI.K. benses.

Tabmuubr CXEMBI: «Cucrema KuBOU npupoabl (1o

K. JIuanero)y,

«JlectHuna xuBbIX cymiectB (o Jlamapky)», «Mexanusm (HopMUpPOBaHHUS
NPUCTIOCOOJICHU y pacTeHWid W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Jlapsuna», «Haxoaku Y. JlapBuna», «@opmbl O00pHObBI
3a cymectBoBanuey, «llopoasl romy6eit», «MuorooOpasue KyJabTYpHBIX (GopMm
KarmycTh», «llopoapl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsI HOBBIX BHIOB
(o Y. HapBuny)», «Cxema COOTHOIICHHUSI IBHXKYIITUX CUJT ABOJTFOIIUNY», « OCHOBHBIE
MOJIOYKEHUS CUHTETUYECKON TEOPUU FBOJTIOLIANY.

Tema 2. Mukposeonwoyus u eé pe3yibmamel.
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[Tommynsims Kak 3JieMEHTapHas eAMHULA SBOTOUUHA. COBPEMEHHBIE METObI
OLIEHKA TEHETHYECKOro pa3zHooOpasusi M CTPYKTyphl momyisiuuil. M3menenue
reHooHa TOMYJSIMM KaK »JJIEMEHTapHOE O3BOJIOIHMOHHOE SIBICHHE. 3aKOH
reHeTudeckoro papHoBecus Jx. Xapau, B. BaiinGepra.

OneMeHTapHble (aKTOpbl (ABWKYIIUE CHIIBI) 3BOJIONUU. MyTallMOHHBIN
npouecc. KomOunatuBHasi u3MeHuuBOCTh. [lpelid reHOB —  ciydaiiHble
HEHaNpaBJICHHbIC U3MEHEHMSI YaCTOT ajuiesiell B momysusaX. I¢pdeKT ocHoBaTessl.
Murpammu. M3omauuss  momymauuii:  reorpaduueckas  (IpOCTPAHCTBEHHAs),
Oounostornueckas (pernpoyKTHBHA).

EctectBennsiii oTOOp — HampaBismomuii  ¢akrop 3BoJonUd. DopMeI
€CTECTBEHHOIO  OTOOpa:  ABWXKYLIMM, CTaOWIM3UPYIOLUIUI,  pa3pbIBAIOLIUI
(mm3pyntuBHbIi). IlonoBoil 0TOOp. BO3HMKHOBEHHE M 3BOJIIONMS COLUAIBHOTO
IIOBEJICHUS KUBOTHBIX.

[Ipucroco6seHHOCT  OPraHU3MOB  Kak  pe3yJibTaTl  MHUKPO3BOJIOLMH.
Bo3HHKHOBEHHE MTPUCTIOCOONEHUN Y OPraHu3MOB. ApoMOp(O3bl M UIHOAAANITALIUY.
[Tpumeps! pUcIIocoOIeHUN Yy OpraHu3MOB: Mop(dosiornieckue, GU3noIOrH4ecKue,
OnoxuMuyeckue, MnoBeneHYecKHe.  OTHOCUTENIBHOCTh  MPHUCIIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xputepuum u crpyktypa. BumooOpazoBaHue Kak pe3yibTar
MUKPOIBOIIONUHU. M3omsanusa — kimo4yeBoil ¢aktop BupooOpazoBanus. [lytu wu
CIOCOOBI BUJI000pa30BaHUS: aJIIONaTPUIECKOe (reorpaduueckoe),
CUMITaTPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monumIonIU3aIus,
ruOpuau3anus). JauTeabHOCTb S3BOIIOLMOHHBIX POIIECCOB.

Mexanu3msbl HopMUpoBaHUS OUOIOTMUYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLMOHHONM OHOJOrMM B  pa3pabOTKE HAay4YHbIX METOOB
coxpaHeHus OuopazHooOpasusi. MUKPOIBOIIOIUS U KOIBOJIIOIUS MMAPA3UTOB U UX
x03s5ieB. MexaHu3Mbl (HOpMHUPOBAHUSI YCTOMYMBOCTH K aHTHOMOTUKAM U CHOCOOBI
OOpBHOBI ¢ HEl.

JlemoncTpanuu:

[Toptpetsr: C.C. UetBepukos, 3. Maiip.
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Tabmuupl 1 cxembl: «MyTalMOHHAs W3MEHYMBOCTH», «llomynsnuonnas
CTPYKTypa BHuIa», «CxeMa mposiBiIeHUs 3akoHa Xapau—BaiinOepray», «JBmwxyiue
CHJIBI SBOJTIOLIUNY, « DKOJOTHUECKAs H30JISIMS MOIMYJIALUN CEBaHCKOM (popemmy,
«["eorpaguueckas U301 JUCTBEHHUIBI CHOMPCKON U JIMCTBEHHHULIBI 1Ay PCKOW»,
«ITomyAMOHHBIE BOJIHBI YUCIEHHOCTH XMIIHUKOB U KE€PTBY», «Cxema AerCTBHS
€CTECTBEHHOrO0  oTOopa»,  «DopMbl  OOppOBI 32  CYILECTBOBAHUE,
«npycrpuansHelii MennaHnusm», «Kusble nckonaembie», «llokpoBuTenbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenymnpexparomas OKpacka KUBOTHBIX),
«®uznonornyeckue aganrauun», «lIpucnocoOieHHOCTs OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepun Buna», «Bunbl-nBoviHuKN», «CTpyKTypa BHIA B
npupoze», «Crnocobsl BUI000pa3zoBaHus», «leorpaduueckoe Bua00Opa3oBaHUE
TPEX BUIOB JAHIBILIEH», «IKOJIOTMUYECKOE BHUA000pAa30BaHUE BHJIOB CHUHHUIL,
«Tonummonap! pactenuit», «KammycTHO-peeuHbIN THOpUI.

O6opyaoBanue: repOapuu pacTeHUM, KOJJIEKIIMK HACEKOMBIX, Uydesa MTHUIL
M 3BEpeil C MpuUMepaMH pPA3IUYHBIX MPHUCIOCOOJIEHUM, yydenaa NTHULl U 3Bepei
pa3HbIX BUJIOB, TepOapUM pacTeHUI OIM3KUX BUAOB, 00pa30BaBIINXCS pa3IMYHBIMU
croco0amu.

Jlabopamopnas paboma «BBISIBIEHHE HW3MEHYMBOCTH Y 0OCOOEH OIHOTO

BUa».

Jlabopamopuas  paboma  «llpucmocobneHuss ~ OpraHU3MOB M HX
OTHOCHTEJIbHAS 11EJIECO00PA3ZHOCTH.

Jlabopamopuas paboma «CpaBHEHHE BHUAOB MO MOPQPOJIOTHYECKOMY

KPUTEPUIO».

Tema 3. Maxkpo3eoniouus u eé pe3yibmamel.

Mertoasl u3ydeHHs: MakpodBoJitolMHU. [lameoHTOmOrHMYeckre MeTOmdbl
uzydeHus: oBomouuu. llepexomansie ¢GopMbl U (UIOTEHETUYECKUE — PSJIbI
OpraHU3MOB.

buoreorpaduueckue meronbl u3ydenus sBomonuu. CpaBHeHHE (BIOphI U
dbayHbl MaTEepUKOB U OCTPOBOB. buoreorpaduueckue obmactu 3emun. Bunbl-

OHACMHKHU U PCIIMKTEI.
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OMOPHOJIOTrHYECKHE U CPABHUTEIBHO-MOP(HOIOrHUECKUE METOIbl U3YUCHHUSI
SBOJIIOLIMH. ['€HETMYECKME MEXAaHU3Mbl SBOJIOLUU OHTOIEHE3a M IOSBICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMONOrMYHBIE W  AHAJOTUYHBIE  OpPTraHbI
PynumentapHele  opranbl W araBu3Mbl.  MOJIEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE U MaTeMaTHUECKHUE METO bl M3YUYEHHUS SBOIIIOLMHU. [ 'OMOTOrnyHbIe
redbl. COBpeMEHHbIE METObl TOCTPOEHUS (PUITOTEHETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U 3BOJIIOLIHSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH (mMpaBwia) d3Bodronuu.  HeobpaTumocTthb
ABOJIIOLUU.

AnanTuBHas paguanys. HepaBHOMEpHOCTb TEMIIOB 3BOJIOLUH.

JlemoHcTpanmu:

[Toptpersr: K.M. Bbap, A.O. Koanesckuii, ®. Mromiep, O. ['ekkens.
Tabmuupr u cxembl: «DUIOTEHETHUECKUN PSIT  JIOMAAN», «APXEONTEPUKCY,
«3Bepo3yOrie samepby, «Crerouedansn», «PUHHODUTHI, «CeMeHHBIE
ManopoTHUKWY, «buoreorpapuueckue 30Hbl 3emun», «Jlpeli) KOHTUHEHTOBY,
«Pemukthy, «HauanpHble CcTaguu SMOPHUOHAIBHOTO Pa3BUTHA IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTUYHBIE 1 AHAJIOTUYHBIE  OpPTaHbD), «PynuMeHTbI»,
«ATaBU3MBD), « XpOMOCOMHBIE HAOOPbI YelloBeKa U IIMMIIaH3e», «I 1aBHbIE
HarpaBJICHUs 3BOIIOLUI», «OOLIMe 3aKOHOMEPHOCTH IBOJTIOLIUN.

OOGopyaoBaHue: KOJUIEKIIMH, TepOapuu, MYJSDKM HCKOMAeMbIX OCTATKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoscoenue u pazgumue Hcu3Hu Ha 3emiie.

Hayunbie THMOTE3bl MPOUCXOXKICHHUS KU3HU Ha 3emuie. AOuOreHes
naHcnepmusi. JloHaydHble MPEACTaBICHUS O 3apOKICHUM KU3HU (KpPEearoOHU3M).
I'MnoTe3a MOCTOSHHOTO CaMO3apOXKACHHMSI )KU3HU U €€ ONpOBEPKEHUE onblTamMu D.
Penu, JI. Cnamnanuanu, JI. Ilacrepa. [IpoucxoxaeHue KU3HU U acTPOOHOJIOTHSI.
OcHOBHBIE ATanbIHEOPraHUYECKOW »HBomonuu. IlmaHerapHas (reonormyeckas)
ABOJIIOLUS. XUMHMYECKass HBOJIONUS. AOHUOTEHHBIH  CHHTE3  OpPraHUYECKHX

BemecTB u3 Heopranmyeckux. Ombir C. Mwmnepa u I'. HOpu. O6pazoBanue
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noJiMMepoB u3 MoHOMepoB. KoarnepBatHas rumnore3a A.M.Onapuna, rumnoresa
nepsuuHoro OymboHa JI. XomneitHa, reHermdeckass rumoreza ['. Mémnepa.
Pu6osumer (T. Yek) m rumoteza «vupa PHK» VY. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emnn u metonsl €€ u3ydeHus. lckonmaemble OpraHu4eckue
octatku. ['eoxpoHonoruss u e€ wMeroabl. OTHOcUTENbHAsT M aOCOJIOTHAS
TEOXPOHOJIOTUs. ['€0XpOoHOIOrnuecKas Kasia: 30Hbl, 3pbl, IEPUOBL, STOXU.

Hauanensie 3Tanbel opranmyeckoi 3Bostounu. llosiBeHne u 3BOIIOLMS
NEPBBIX KIJIETOK. DBOJIOLUA MeTabonu3mMa. BO3HHUKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHaJIOT MEPBBIX Ha 3eMJie€ COOOIIECTB.
Crpomatonutsl. [IpokapruoTsI M DyKapHOTHI.

[IpoucxoxaeHue DYKapuoT (cumOuorenes). DBOJIOIMOHHOE
IIPOUCXOKACHUE BUPYCOB. [IpOMCXOXKIEHME MHOTOKIETOYHBIX OPTraHU3MOB.
Bo0O3HUKHOBEHNME OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Talbl 3BOJIIOLMN BBICIIMX pacTeHUi. OCHOBHBIE apoMOpP(O3bI
pacrenuil. Bpixon pacrenunt Ha cymy. [losBieHue CIOpOBBIX pACTEHUU U
3aBoeBaHMe uMH cymH. CemeHHble pacTeHHs. lIponcxoKIeHHne IBETKOBBIX
pacTeHui.

OCHOBHBIE 3Tambl 3BOJIOLMU KUBOTHOTO MHUpa. OCHOBHbBIE apoOMOP(O3bI
AKUBOTHbIX. Benzackas ayna. KeMOpuiickuil B3pbIB — MOSIBICHUE COBPEMEHHBIX
TunoB. IlepBeie XOpaoBbIe KUBOTHBIE. JKU3HD B BOJiEe. DBOJIIOLMS TO3BOHOYHBIX.
[Tpoucxoxaenne ampuduii u pentwinil. [IpoucxoxaeHue MIICKOMUTAIOMUX U
ntut. [lpuniun wimoueBoro apomopdoza. OcBoeHHEe O€CIO3BOHOYHBIMU U
NIO3BOHOYHBIMU KUBOTHBIMH CYILIH.

PasButre xu3HM Ha 3emie MO 3paM M MEPUOAAM: APXEH, HPOTEPO30U,
najaeo30i, Me3030H, KaiftHo30i. OO0I11as XapaKTepUCTUKa KJIMMaTa U Te0JIOrHIeCKUX
nporneccoB. [losiBieHre u pacuBeT XapaKTEpPHBIX OpPraHU3MOB. YTiieoOpa3oBaHUE:
€ro YCJIOBHSI U BIIMSIHUE Ha Ta30BbIi cOCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHHUS — 3KOJOTUYECKUE KPU3HCHI ITpouuioro. [IpudnHsl n

CJIEICTBUSI MAacCOBBIX BbIMHpaHHUNU. COBPEMEHHBIM 3KOJIOTMYECKUN KPHU3HC, €r0
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ocobenHoctu. IIpobnema coxpanenus O6uopazHoobOpasusi Ha 3emie. CoBpeMeHHas
CUCTeMa OpraHudeckoro wmwupa. [IpuHIMIBI KIaccupUKaMu  OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIITBI OPraHU3MOB.

JlemoHcTpanuu:

[Toptpersr: ®. Penu, JI. Cnamanuanu, JI. Iactep, W.U. Meunukos, A.J.
Omnapun, /. Xonnenn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmuer u cxembl: «Cxema onbita @. Peqny, «Cxema ombrta JI. Tlactepa
10 U3YUYEHHUIO CaMO3apoXKAeHusl xu3Hmw», «Cxema ombita C. Mumiepa, 1. FOpu»,
«JTarbl HEOPraHUYECKOU 3BOTIOLHUMY, «I €OXPOHOIOTHYECKAs IIKaIa,
«HauanbHble dTambl OPraHudecKoi 3BOIIONUNY, «CxemMa 00pa3oBaHUSI dYyKapHUOT
nyTéM cumOnoreHesa», «Cucrema >KMBOM mpupojsDy, «CTpoeHHE BHUpYCay,
«Apomopdo3sl  pacteHuid», «PuHnoduTh», «OTHOKIETOYHBIE BOJOPOCIH,
«MHOTOKJIETOYHBIE BOJIOPOCIINY, «Mxny, «ITamopoTHUKW,
«l"onocemeHHbIe pacTeHus», «OpraHbl LIBETKOBBIX pacTeHUN», «CxeMa pa3BUTH
KUBOTHOTO MUDPay, «Apomopdo3bl KUBOTHBIX, «Ipocreiimmey,
«Kumeuynononoctueiey, «Ilmockue uepBu»,  «UneHucronorue»,  «PbiObDY,
«3€MHOBOJTHBIEY, «IIpecmbikatomuecs», «lItuupy, «Maekonuraromume,
«Pa3BuTHE )XM3HU B apXEUCKOM 3pe», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON 3pey,
«Pa3BuTHE XKU3HUB MAICO30MCKOM 3pey, «PazBuTne KU3HU B ME3030MCKOM 3peEy,
«Pa3BuTHE )XU3HU B KalHO30MCKOM 3pey», «COBpeMEHHasi CUCTEMA OPraHUYECKOTO
MHUPay.

OGopynoBanue: repObapuu pacTeHUH Pa3IMYHBIX OTEJIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIaXHBIC MPEMapaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX KUBOTHBIX, UyUesia NTHUI] U 3BEpeid, KOJUICKIIUN
OKaMEHEJIOCTEM, TOJNIE3HbIX HCKOIMAEMbIX, MYJSDKM OPraHUYECKHX OCTATKOB
OpraHu3MOB.

Bupmyanvnas nabopamopnas _paboma  «MojenupoBaHUE  OIBITOB

Munnepa— FOpu 1o nzydeHnro abMOTeHHOTO CUHTE3a OPraHUYECKUX COCTUHEHHH B

nepBUYHOM aTMocdepey.
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ﬂa60pam0pHaﬂ pa60ma ((H3y‘l€HPI€ N OIIMCAaHHUEC HCKOIIA€MbIX OCTAaTKOB

APCBHUX OPraHU3MOB).

IIpakmuueckas paboma «M3ydeHne 0coOEHHOCTEM CTPOCHHUS
pacTeHuil pa3HbIX OTAEIOBY.

IIpaxmuueckas paboma «VI3ydeHre 0COOEHHOCTEN CTPOSHMS [IO3BOHOYHBIX

KUBOTHBIX».

Tema 5. Ilpoucxosrcoenue uenoseka — anmponozene3. Pazoenwt u 3a0auu
anmpononozuu. Memoowst anmpononozuu.

CraHoBJIEHHE TIPEJICTABICHUNA O MPOUCXOKICHUH YesloBeKa. Penurnosnbie
B033peHUs. COBpEMEHHBIE HAYYHBIE TEOPHUHU.

CxoAcTBO UeNmoOBEKa C JKUBOTHBIMU. (CHCTEMAaTH4eCcKOe  IOJIOKEHUE
yenoBeka. CBHUIIETENBCTBA CXOJICTBA YEJOBEKA C JKUBOTHBIMHU: CPaBHUTEIBHO-
Mopdonorudeckue, IMOPHOJIOTHYECKHE, (bu3M0I0r0-OMOXUMHYECKHE,
noBeqeHYeckre. OTIMUMs YeI0BEeKa OT KUBOTHBIX. [IpsiMOX0XkKIeHNE U KOMILIEKC
CBA3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOIl CUTHAJIBHOM
CUCTEMBI.

HBwxkymme  cunbl  ((pakTopbl) — aHTpOIOreHe3a:  OMOJIOTUYECKHE,
COIMaJIbHBIC.

CooTHoIIeHHE OMOJOTHYECKUX M COLMAIBHBIX (PAKTOPOB B AHTPOIIOTCHE3E.

OcHOBHBIC CTaJNH AHTPOIIOTeHe3a. PaHHME YenoBeKOOOpa3HbIe 00E3bsHBI
(TPOKOHCYJIBI) ¥ pAaHHHUE ITOHTHABI — OOITHE TIPEIKH YeIOBEKOOOPa3HBIX 00€3bsH 1
JOJIeH. ABCTPAJIONIMTEKN — JBYHOTHE MPEAKH JIIOAEH. UeoBeK ymenbli, IEPBbIE
M3TOTOBJICHHS OpYAUM Tpyaa. YenoBeK NpAMOXOSAIIMN U IEPBBIM BBIXOJ JIIOJIEH 32
npenensl Appuku. Yenosek reinenboeprckuil — 001uii npeoK HeaH 1epTaATbCKOTO
YEeJIOBEKa M YEJOBEKAa Pa3syMHOTO. UENOBEK HEAHNEPTAIBCKUMUA KakK BHJ JIHOJIEH
XOJIOMHOrO KiMMmara. YenoBek pa3yMHbIM COBPEMEHHOIO THIIA, JCHUCOBCKUU
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a mnpenenamu Adpuku. [lameorenernka u
MajJeoreHOMUKA.

DBOJIOIUST COBPEMEHHOTO YeNioBeKa. EcTeCTBeHHBIN OTOOp B TMOIMYJIAIIUSIX

yenoBeka. MyTaimoHHbIA Tiporiecc U noiaumopdusm. [lomynsimoHHbIe BOJIHEI,
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npeiid reHoB, murpaust U «3h(eKT ocHOBATENS» B MOMYJISIHUIX COBPEMEHHOTO
YEJIOBEKa.

Yenoseueckue packl. [lonatne o pace. bonpmme pacel: eBpomneonHas
(eBpa3wmiickasi),  aBCTpaJlo-HETpouAHas  (PKBATOpHUANIbHAS),  MOHTOJIOMIHAS
(a3uarcko-aMepukaHckasi). BpeMss u IMyTH paccelieHHsl 4YeliOBeKa IO IUIaHETe.
EnuactBo  uyenoBeuecknx — pac. HaydHas  HECOCTOSTENBHOCTH — pacu3Ma.
[IpucnocoOneHHOCTh YeJoBeKa K pa3HbIM  YCJIOBHUSIM  OKPYXKAIOUIEH Ccpejbl.
Bnusiaue reorpadudeckoit cpespl u aperida reHoB Ha MOp(}oIoruio U GU3NOIOTHIO
YEJIOBEKa.

MexaucuuruHapable  MeToAbl B (GU3MYECKOM  (OMOJIOrHMYECKOi)
AHTPOMNOJIOTUW.  OBOJIOLMOHHASA  AHTPONOJIOTHS W MAJCOaHTPOMNOJIOTHS
YEJI0BEYECKUX MOMYJIAUNA. bruoconuanbHble HUCCIEN0BAHUS NPUPOIBI YEIOBEKA.
HccnenoBanue K03BOMIONUU OMOJIOTHYECKOTO M COIIUAIBHOTO B YETIOBEKE.

JlemoHcTpanmu:

[Toprperer: Y. Hapsun, JI. Jluku, A.4. Porunckuii, M.M. I'epacumos.
Tabnuibl 1 cxembl: «MeToJIbl aHTPONOJIOTUMY, «[ 0JIOBHOM MO3T YEIOBEKaY,

«YenoBekooOpa3Hbie 00e3bsiHbIY, «CKelIeT uyenoBeka u CKEJIeT
muMInanize», «PyIMMEHTbl M aTaBU3MbD», «JIBMXKyIHE CUJIBI aHTPOIIOTCHE3a»,
«IBOJIOLMOHHOE JIPEBO YEJIOBEKAa», «ABCTpPAJONUTEK», «UETOBEK yMETbIil»,
«Yenosek mnpsamoxomsumiy, «lleHnucoBckuid yenoBek» «Heannmepranbusy,
«KpomanvoHis», «IIpenku dyenoBekay», «ITambl BOJIOLMHA 4YeJIOBEKa», «Packl
YEJIOBEKa.

OGopynoBaHue: MYJISDKH OKaMEHEJIOCTeH, TPEeIMETOB MaTepHaIbHON
KyJIbTypbl ~TPEIKOB  uejoBeKa, penpoaykuuu (¢dororpaduu) KapTUH C
MU(OJIOTUUECKUMU W OUOJCHCKUMM CIOKETaMU TMPOUCXOXKIEHHUS YeJOBEKa,
doTorpadmy HaXOJOK UCKOIMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIEh
yeperna 4eJloBeKa U ueperna IMMITaH3€, MOJIEN b KUCTH Y€JI0BEKa U KUCTH IIUMIIaH3e,
MOJIEJIA TOPCa MPEAKOB YETIOBEKA.

Jlabopamopuas paboma «V3ydenre OCOOEHHOCTEH CTPOEHHS CKejeTa

YCJIOBCKA, CBA3AHHLBIX C ITPAMOXOXKICHUCM)).
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LIpakmuueckas paboma «VI3y4deHue 3KOJOTUUECKHUX aIalTallui YEIIOBEKay.

Tema 6. Dkonocus — Hayka 0 63AUMOOMHOWEHUAX OP2AHU3IMOE U
HAO0OP2AHUZMEHHBIX CUCHIEM C OKPYIHCAIOW|Cl CPEOO.

3apokJeHue U pa3BUTUE 3KoJoruu B Tpynax A. I'ymbonsara, K.®. Pynbe,
H.A. CesepuoBa, O. I'exkens, A. Tenciu, B.H. CykauéBa. Pazgensl u 3amaum
sKoJIOrvH. CBsI3b DKOJIOTHH C IPYTUMHU HAyKamH.

Metonbl 3xonoruu. I[loneBbie HaOMOEHUS. DKCIEPUMEHTHI B AKOJIOTHH:
OpUpOJIHbIE U JlabopaTopHble. MojenupoBaHUe B JKOJOTUA. MOHHUTOPUHT
OKPYKarOIIeH CpeIbl: TOKAIbHBIN, PETHOHAIBHBIN W TII00ATbHBIH.

3HAUEHUE DHKOJIOTMYECKUX 3HAHWUW JUISI  4YEJOBEKa. OKOJOTMYECKOE
MHPOBO33PEHHE KaK OCHOBA CBSI3€W 4YEJIOBEUYECTBA ¢ MpUponoil. DopmMupoBaHue
HKOJIOTMYECKOM KYJIBTYPbI M 3KOJIOTMYE€CKOM TPAMOTHOCTH HACEJICHMS.

JleMoHCcTpanmu:

[Toptpetsr: A. I'ymbonbar, K.®. Pynee, H.A. CeeprioB, 3. I'ekkeb,
A. Tencmn, B.H. Cykaués.

Tabmumpl u cxembl: «Pazaensl sxonorun», «Metoabl 3Kojoruny, «Cxema
MOHUTOPHUHIA OKPY>KAIOIIEH CPENIbI».

Jlabopamopnass _paboma  «M3ydeHHe  METOJOB  DKOJIOTHMYECKHUX

VCCIICIOBAHUI.

Tema 7. Opzanusmol u cpeoa ooumanus.

Okonornyeckue  GakToppl U 3aKOHOMEPHOCTH  HMX  JeHCTBUS.
Knaccupukaums sxosmornyeckux  (akTopoB: aOWOTHUECKHE, OMOTUYECKUE,
aHTpororeHssie. OOmMe 3aKOHOMEPHOCTH JIEHCTBHSI 3KOJIOIMUYECKUX (DAKTOpPOB.
[TpaBuiio munumyma (K. Ilnpenrens, FO. Jlubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

AbGuotnueckue ¢aktopbl. CBeT kKak skojorumdeckuii (axrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CHEKTpa HAa OPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHuil M KUBOTHBIX IO OTHOIICHHWIO K cBeTy. CHrHaimbHas poJiib CBETA.

DoTONEPUOIU3ZM.
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Temmneparypa kak 3kosiorudeckuii ¢dakrtop. JleWicTBue Temmeparypbl Ha
oprau3msbl. [IoHKHIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3MBbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocts kak skonorumdeckui ¢akrop. IlpucnocobneHus: pacTeHud K
noJiiep KaHnio BoaHOro Oananca. Knaccudukanus pacTeHMid 1O OTHOIIEHUIO K
Bojie. [Ipucnoco0aeHust >KUBOTHBIX K H3MEHEHHUIO BOJHOTO pekKUMa.

Cpenbl oOuTaHUsI OPraHMW3MOB: BOJHAs, Ha3€MHO-BO3AyLIHAs, MOYBEHHAs,
ryOMHHas  TOJANOYBEHHAs,  BHYTPUOpPraHu3MeHHas.  DU3MKO-XUMUYECKUE
0co0eHHOCTH cpel o0uTaHus opraHu3MoB. [IpucnocobeHus: opraHu3MoB K JKU3HU
B Pa3HBIX Cpeaax.

buonornueckue putrmbl. BHemHue u BHyTpeHHHE PUTMBL. CyTOYHBIE U
rOJuYHbIE PUTMBI. [IpHUCIIOCOONIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBUU KU3HMU.

XKuzuennole Qopmbl opranu3moB. lloHsTne o JkU3HEHHOM QopMme.
XKuznennsie HOpMBI paCTEHUIA: 1€PEBbS, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHUE
TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THAPOOUOHTHI,
re0OUOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHHUSI U 00pa3a >KU3HHU.

buotnueckne  daxktopel.  Buapl = OMOTHYECKMX  B3aUMOJICHCTBHIA:
KOHKYPEHIIMSI, XUIIHUYECTBO, CUMOMO03 U ero ¢gopmel. Ilapasutusm, koonepanusi,
MyTyaau3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxjaeOHnuecTBO). Hetpoduueckue
B3aUMOJICHCTBUS  (Tomuyeckue,  Qopuueckue, (paOpuueckue).  3HaYCHUE
OMOTUYECKMX B3aUMOJCHCTBUN JJI1 CYIIECTBOBaHUS OpPraHU3MOB B cCpefe
obutanus. [IpuHIMIT KOHKYPEHTHOTO UCKIIFOUEHUSI.

JleMoHCcTpauuu:

Tabnuupbl u cxembl: «OKonorudeckue (GaxTopbl», «CBETOBOWU CIIEKTPY,

«OKOJIOTUYECKME  TPYIIBl JKUBOTHBIX [0 OTHOWIEHHIO K CBETY,
«TemnokpoBHbIE KHUBOTHBIEY, «XO0JIONHOKPOBHBIE YKUBOTHBIEY,
«Du3nonorNvYecKue afanTaIiy )KUBOTHBIX», «Cpensl  0OMTaHHS  OPTaHHU3MOBY,
«brnonornyeckue puTMbD», «Ku3HeHHble (QOopMbI pacTeHHiD», «Ku3HeHHbIE

(l)OpMBI ZKHNBOTHBIX», «IKocucTeMa IMXPOKOJUCTBCHHOI'O  JICCa», «IKocucTeMa
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XBoMHOrO Jsecay, «lenu nuranusy, « XumHuuectBo», «llapazutuzmy»,
«Konkypenmusn», «CumOnos», «KKoMMmeHcauzm.

O6opymoBanue: repOapud PacCTCeHW W KUBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIMSIHUIO PA3JIMYHBIX JKOJIOTUYECKUX (PAKTOpOB, TrepOapvu CBETOINIOOUBBIX,
TEHEMIOOUBBIX M TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBLIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIUBBIC KOMHATHBIE PACTCHUS, TepOapry M KOJUICKIIMHA TETUIOOONBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUM, Uydena MNTHIl U 3Bepel, repdapuu
pacTeHmid, OTHOCAIMXCA K Turpoduram, kcepoduram, mMezodpuram, KOMHATHBIE
pacTeHusl JaHHBIX TPYII, KOJUIEKIIMHA KUBOTHBIX, OOMTAIONIMX B Pa3HbIX Ccpenax,
repbapuu W KOJJICKIIMA PACTEHUH U JKUBOTHBIX, OOJIAJAIONIMX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHWSM YCJIOBHHA JKU3HH, TepOapuu u
KOJUIEKIIUA PACTCHUM M KMBOTHBIX PA3TUYHBIX >KMU3HEHHBIX (HOPM, KOJUICKIIUH
KUBOTHBIX, YUACTBYIOIINX B PA3INYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

Jlabopamopuas paboma «BbIsiBIeHHE NPUCIIOCOOJICHUNA OPraHu3MOB K

BIIMSAHHUIO CBCTA».

Jlabopamopuas paboma «BbIsiBIeHHE NPUCIIOCOOJICHUNA OPraHu3MOB K

BIIMSIHUIO TEMIIEPATYPBD».

Jlabopamopuas paboma «AHATOMUYECKHE OCOOCHHOCTH paCTECHUN U3

Pa3HBIX MECT OOUTaAHUSD.

Tema 8. Ikonozusn 6uooe u nonynayuil.

OKOJIOTUYECKHE  XapaKTepUCTUKH  nomyssquu.  [lomynsioust  Kak
Ouosnorudeckas cucrema. Poiab HEOJHOPOIHOCTH cpefbl, (GU3MUECKUX OapbepoB U
ocoOeHHOocTel OMooruu BUJOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYpPbI
nomyssiuii.  OCHOBHBIE  ITOKA3aTead MOMYJISLMH: YHUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi M IIOJIOBas CTPYKTypa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DKoJjoruyeckas CTpykTypa nonyJssiuuu. OLeHKa YUCIEHHOCTH MOMYJISILUH.
JlnHamuka nonyisauuMu U e€ peryisinusa. bHOTHYeCKUil MOTEHIMan IOIYJISALNHN.
MopennpoBanve TMHAMUKHA nOMyJsiuny. KpuBble pocTa YUCIEHHOCTH NOMYJIALNN.

KpuBbie BbDKMBaHUWSA. Perynsimsi YUCIEHHOCTH TOMYJISAIM: poiib (aKTOpOB,
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3aBUCAIINX M HE 3aBUCSIIMX OT IJIOTHOCTH. DKOJOTHUECKUE cTpaTeruu BUaoB (I- u
K-ctpaterun).

[lonarue 06 3xonormueckoil Hume Buna. Mecrooburanune. MHoromepHas
MoJieiib dkosnorndeckord Huim JI.M. XarunHcona. PazMepbl 3KOJIOTHYECKOW HUILIN.
[ToreHnmanbHasa U peaau30BaHHAS] HUIIIH.

Bun kxak cucrema momyssiuid. Apeansl BUAOB. BUIbI U HUX JKM3HEHHBIE
CTpaTeTuU. OKOJOTUYECKUE SKBUBAJICHTHI. 3aKOHOMEPHOCTH TIOBEACHUS U
MUTpalrid )KUBOTHBIX. brOJIOrnyeckrie MHBAa3UU 9y>KEPOIHBIX BUIOB.

JlemoHcTpanuu:

[Toptper: .. XatunHCOH.

Tabmumpl u CXEMBI: «DKOJIOTUYECKUE XapaKTEPUCTUKHU

MOy JISIITAN,

«ITpocTpaHCTBEHHass CTPYKTypa MNONyJsuun», «Bo3pacTHbIE NHPAMUIBI
nonyysiun», «CKOPOCTh  3aCeJICHHs  MOBEPXHOCTH  3eMJId  Pa3jIMYHbIMU
opranuzMamm», «Moaens 3kosornyeckor Hum J[.1. XartanHacoHay.

O6opyaoBanue: repdapun pacTeHUM, KOJUICKIIUU KUBOTHBIX.

Jlabopamopuas _paboma _ «IlpucnocoOneHus ceMsH pacTeHH K

pacceIeHuIo».

Tema 9. Ixonozus coobuecmes. IKonocuuecKue cucmemel.

CooOmectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsI3M MEXITY
OpraHu3MamMu B OMOIIEHO3E.

Okocucrema kak oTkpeiTag cuctema (A.Jl. Tencnu). DyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B DKOCHCTEME: NPOAYIEHTHI, KOHCYMEHTBI, DPEIyLIEHTHI.
Tpoduueckue ypoBHu. Tpodudeckune menu u ceTtu. AOHOTHUECKHE OJOKH
skocucteM. [TouBbI U Wbl B SKOcHcTeMax. KpyroBopoT BEIIECTB M MOTOK SHEPTUU
B DKOCHCTEME.

OCHOBHBIE TTOKa3aTeNN IKOCHUCTEMBI. buomacca wu MPOAYKIIHS.
DKOJOTUYECKUE MHPAMUJIBI YACEIT, OMOMACCHI U SHEPTHUH.

HanpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB —  CYKIIECCHH.

IlepBuuHbIE W BTOPUYHBIE CYKLIECCMM W WX NPUYUHBL. AHTPOIIOTCHHbIE
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BO3JIEHCTBUS Ha cykueccun. KimMakcHoe cooOmiectBo. buopasHooOpazue wu
MOJIHOTa KPYrOBOPOTa BEIIECTB — OCHOBA YCTOMUHMBOCTH COOOIIIECTB.

IIpupoIHbIE 3KOCUCTEMBI.

AHTPOIIOTEHHBIE YKOCUCTEMBI. ATpo3KOCHUCTEMAa. ATpOIEHO03. Paznmuums
MEK]ly aHTPOIIOT€HHBIMHU U TIPUPOIHBIMHU YKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOodkocuctem. [opomckas
diopa u (dayna. CunanTponmszanusi ropojckod ¢aynsl. buonormdeckoe u
XO3STCTBEHHOE 3HAYEHHE arpodKOCHUCTEM M ypOO3IKOCHCTEM. 3aKOHOMEPHOCTH
dbopMHpOBaHMsST OCHOBHBIX B3aUMOJICHCTBHIM OpraHU3MOB B dKocucTeMax. [lepeHoc
SHEPTUM U  BEUIECTB MEXKAY CMEKHBIMU D3KOCHUCTEMaMHu. Y CTOMYUBOCTH
OpraHU3MOB, TOMYJISIMA HM HOKOCUCTEM B  YCJIOBHSIX €CTECTBEHHBIX U
AHTPOIIOTCHHBIX BO3JICCTBUHU.

Metoaonorusi MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOTEHHBIX AKOCHUCTEM.
JleMoHCcTpanuu:

[Toptper: A 1. Tencnu.

Tabmumpt u cxembl:  «CTpykTypa  OuoOIeHO3a»,  «IDKOcHCTEMa
IIUPOKOJIMCTBEHHOIO JIeCa», «IKOCUCTEMA XBOWHOIO Jjecay, «DyHKIIMOHAIbHBIE
TPYIIbl OPraHU3MOB B JKOocuUcTeMe», «KpyroBopoT BEIIECTB B IKOCHUCTEME,
«llermu nuTanus (macTOUIHAS, AETPUTHAS )», « IKOJIOTHUECKAs TUPAMHUJIA YHCEI,
«JKoornueckas nupammuaa Ouomacchb», «IKOJOTUYECKass MUPAMHIa SHEPTUNY,
«O0bpazoBanue 6osiotay, «IlepBuunas cykieccus», «BoccTaHoBieHue Jieca mocie
noxkapa», «JKOCHCTEMa 03epa», «ArpoueHo3», «KpyroBopoT BeliecTB M MOTOK
SHEPTUHU B arpoiieHo3e», «IIpumepsl ypOoIKOCUCTEMY.

O6opynoBanue: repObapuu pacTeHUH, KOJUICKIIMA HACEKOMBIX, Uydelia MTHI
U 3Bepeil, repbapuu KyJbTYpPHBIX U JHUKOPACTYIIMX pPACTCHHM, aKBapuyM Kak
MOJIETb YKOCUCTEMBI.

lIpakmuueckas paboma «VI3ydeHue u onucanue ypoo3KOCUCTEMBD».

Jlabopamopuas paboma «W3yuenue pazHooOpaszvs METKUX MOYBEHHBIX

YICHUCTOHOI'MX B PA3HBIX 9KOCHUCTECMAX».
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IKCKYpcus «IKCKypCcHsl B TUIIMYHBIA OHMOTeo1IeH03 (B AyOpaBy, OepesHsikK,
€IIbHUK, Ha CYXOJIOJbHBIN HITU IOMMEHHBIH JIyT, 03€p0, O0JI0TO)».

IKcKypcusi « IKCKYypCUsl B arpO’KOCUCTEMY (HA MOJie WM B TEIUIMYHOE
X035HUCTBO)».

Tema 10. bBuocgpepa — 2nobanvhas sxkocucmema.

buochepa — obmemnanerapHas 00o1049ka 3eMiid, THAE CYIIECTBYET WIIH
CylllecTBOBaJIA M3Hb. Pa3Butue mpeacrasieHuii o 6mochepe B Tpyaax 3. 3rocca.
Yyenne B.U. Bepranckoro o 6uochepe. Obmactu 6mochepsr u e€ cocran. JKuboe
BelIeCTBO Owocdheppl u ero (GyHKIUU. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdeprl. OcobeHHOCcTH OHochepsl Kak MI00aTbHOM 3KOCUCTEMBI. JIMHAMUYecKoe
paBHOBecue B Ouocdepe. KpyroBopoTsl BEHIECTB U OMOTCOXMMUYECKUE ITHKIIBI
(yrnepopa, azota). PurmMuyHOCTb siBJIeHHI B Onocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstne o OGmome. OCHOBHBIE OHWOMBI CYIIIH:
TYHJIpa, XBOWHBIE JIeca, CMEIIAaHHBIC M MMUPOKOIMCTBCHHBIC Jieca, CTCIH, CaBaHHHI,
yCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOPbs. KiuMaT, pacCTUTENbHBIN U KUBOTHBIH
MUp OMOMOB CYIIIH.

CrtpykTypa ¥ GyHKITHS )KHBBIX CUCTEM, OIICHKA WX PECypCHOTO TIOTEHITHAIA
1 6nochepHbIX PYHKIIHIMA.

JleMoHCcTpanuu:

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

Tabmuibl 1 cxembl: «I'eochepnl 3emany, «KpyroBopor azoTa B IpUpPOAE»,

«KpyroBopor yrmepoma B mpupomae», «KpyroBopor kuciopoga B
npupone», «KpyroBopor Bombl B mpupoje», «OCHOBHbIE OHOMBI CyIIN»,
«Kmumatnueckne mnodca 3emum», «Tynapay, «Taitray, «CMelIaHHbIA JeC»,
«upokonuctBeHHbIl Jec», «Crenb», «CaBanHay, «llycTeHsay, « Tponnueckuit
Jecy.

OGopynoBanue: repOapuu pacTEHUM pa3HbIX OMOMOB, KOJUICKIIUU
KUBOTHBIX.

Tema 11. Henosek u okpyscarouiasn cpeoa.
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DKOJIOTUYECKHE KpU3HMCHhI M WX MpUYMHBL. Bo3nelicTBue uenoBeka Ha
ounocdepy. 3arps3HeHNe BO3MyIIHON cpenpl. OxpaHa BO3ayXa. 3arps3HEHUE BOTHON
cpenpl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnousbl. OXxpaHa MOYBEHHBIX
pecypcoB. 3MeHeHue kumara.

AHTpPOIIOreHHOE BO3ACUCTBUE HAa PACTUTEIbHBIN U KUBOTHBIA MHUp. OXpaHa
PaCTUTENHLHOTO U KUBOTHOTO MHUpa. OCHOBHBIE MPUHIUIBI OXpaHbl MPUPOJIBI.
Kpacupie knurn. Ocobo oxpansieMble mnpuponnbie Teppuropun (OOIIT).
boranuueckue caapl ¥ 300JJ0TUYECKHUE MTAPKU.

OcCHOBHbBIEC NPUHIUIIBI YCTOMUMBOIO Pa3BUTHS YEJIOBEUECTBA U MPUPO/IBL.
PannonanpHOE  TPUPOJONOIB30BAHUE M COXPAHEHHE  OMOJIOTMYECKOTrO
pazHoo0pa3us 3emutu. OOmue 3aKOHOMEPHOCTH  II00aIbHBIX
HKOJIOTUYECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €0 BEPOSTHBIE
MOCJICJICTBUSL.

Pa3BuTHEe METOAOB MOHUTOPUHTA Pa3BUTHS OIMACHBIX TEXHOTCHHBIX
MIPOLIECCOB.

JlemoHcTpanmu:

Tabmuubl u  cxembl: «3arpsisHeHHE  aTMocdephl», «3arps3HeHue
runpocdepr», «3arpszHeHue MouBb», «llapHukoBwii  dddexTy, «Ocobo
OXpaHsieMbl€ IPUPOJHBIE TEPPUTOPUNY, «MOeNn yIpaBiIsieMOro MUPay.

Oo6opynoBanue: Gororpadguu OXpaHsIeMbIX paCTEHUN 1 KUBOTHBIX KpacHou

kauru Poccuniickont ®enepanuu, KpacHoi KHUTH pErvoHa.

I[Inanupyemble pe3yJibTAaThl OCBOEHHUSI NMPOrpaMMbl MO OHOJIOTHM HA
YPOBHE CpeHero oouiero 00pa3oBaHmsl.

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHHUS
oOydJarouuMucst TporpaMM  cpeaHero oOmiero oOpa3oBaHMs: JUYHOCTHBIE,
MeTanpeIMETHBIC U TIPEIMETHBIC.

B cTpykType JMYHOCTHBIX pPE3yJBTaTOB OCBOCHHUS IPOTPAMMBI  IIO

ouooruu BBIJICJICHBI CJICAYHOIIUC COCTABJIAIONIME. OCO3HAHUC O6y‘—IaIOH_[I/IMI/IC$I
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POCCUICKOM TpaXXJAaHCKOM MACHTUYHOCTM — TOTOBHOCTH K CAaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH W CaMOOIPENICICHUIO, HAJINYWe MOTHUBAIIMA K OOYYCHHIO
Ouosorny, IeJeHANpPaBICHHOS Pa3BUTHE BHYTPEHHUX YOEKICHWN JIUYHOCTH Ha
OCHOBE  KJIIOYEBBIX I[IEHHOCTEM W  HCTOPHUYECKUX TpaAuLUMil  Pa3BUTHUS
OMOJIOTUYECKOTO  3HaHUS, TOTOBHOCTh U  CHOCOOHOCTh  OOYYaIOUIMXCS
PYKOBOACTBOBaTbCS B CBOEM  JEATENBHOCTH  LIEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKaMH, TMPUCYIIUMHU CHUCTEME OHOJOTHYECKOro oOpa3oBaHUs, HaIHYUe
MIPABOCO3HAHUS IKOJIOTHUECKON KYJIbTYphI, CHIOCOOHOCTH CTaBUTh IIEIH U CTPOUTH
YKU3HECHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHUSI TPOrPAMMBI 110 OUOJIOTHH JOCTUTAIOTCS
B €JIMHCTBE Y4YEOHOW W BOCIUTATEIHLHON JESITEIIbBHOCTHU B COOTBETCTBUU C
TPAOULIUOHHBIMA POCCHUMCKHUMU COLMOKYJIBTYPHBIMU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHU, MPHUHATHIMU B OOINECTBE MpaBUJIaMU U HOPMaMU
MOBEACHUS U CIOCOOCTBYIOT IIpOILIECCaM CaMOIIO3HAHUS, CAMOBOCHHUTAHHS U
CaMOpa3BUTHsl, pPAa3BUTHUs BHYTPEHHEW MO3UMLMUM JIMYHOCTH, IIATPUOTU3MA U
YBAKECHUS K 3aKOHY U IIPABOIIOPSAAKY, YEIIOBEKY TpyJa U CTaplIEeMy MOKOJICHUIO,
B3aUMHOIO YBa)XE€HHUs, OEPEKHOIO OTHOIICHHS K KYJbTYPHOMY HACICAUIO0 U
TPaJUIMAM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickon depepauuu, npupoae
OKpY>Karollen cpeie.

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUSI ~ Y4eOHOro mpeamera
«buonorus» MOMKHBI OTpakaTb TOTOBHOCTh W CIHOCOOHOCTh OOYYarOIIUXCS
PYKOBOJCTBOBAaThCSl  C(OOPMHUPOBAHHOW  BHYTPEHHEW  MO3MUIMEN  JIMYHOCTH,
CUCTEeMOW IICHHOCTHBIX OpPUEHTAIlMi, TO3UTHUBHBIX BHYTPEHHUX YOCKICHUIA,
COOTBETCTBYIOIIMX  TPAJAUIIMOHHBIM  IIEHHOCTSM  POCCHMCKOro  OOIIECTBa,
pacIIMpEeHUE )KU3HEHHOTO ONBITA U OIBITA JACSITEIBHOCTHA B MPOLECCE Peann3alun
OCHOBHBIX HAITPABJICHU BOCIUTATEIbHOU AEATEILHOCTH, B TOM YHCJIE B YACTHU:

rPaXXIaHCKOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTD TPAKAAHCKOMN MO3UIIMKU O0YYArOIIErocs Kak aKTUBHOTO

¥ OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOITECTBA;
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OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, yBaKeHUE
3aKOHA U MPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JACATENBHOCTH NPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX M IMO3HABATEIBHBIX 3aja4, BBIITOJHEHUU
OMOJIOTHYECKUX AKCIIEPUMEHTOB,

CIIOCOOHOCTh  OMpENEsITh COOCTBEHHYIO TMO3MIIMIO [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSATH €€;

YMEHUE YUYHUTHIBATh B CBOUX JCHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMU YOEKICHUSMU, KYJIbTYPHBIMUA IIECHHOCTAMH U
COLMAIIbHBIM TOJI0KECHUEM;

TFOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABaTEIbHBIX M MCCIEAOBATEIbCKUX 337ad, YBAKUTEIBHOIO
OTHOIICHHUSI K MHEHHUIO ONIMOHEHTOB MpU OOCYXIEHWU CIHOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO CO/ICPIKAHMS;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM ACSITEIBHOCTH;

MaTPUOTUYECKOTO BOCITUTAHUS:

c(hOopMUPOBAHHOCTH POCCUICKOMN TPaXIAHCKOU WJICHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHUS K CBOEMY HApody, YYBCTBA OTBETCTBEHHOCTU MEPEN
Ponunoi, ropnoctu 3a cBoi kpaid, cBOt0 PoinHy, CBOH A3bIK U KYJIbTYPY, MPOILIOE
Y HaCTOsIIee MHOTOHALIMOHAIBLHOTO Hapoaa Poccuu;

LICHHOCTHOE OTHOIICHUE K TPUPOJAHOMY HACICAUI0O M TaMSITHUKaM
MPUPOJIBL, TOCTHKEHUSAM Poccrn B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIQJ POCCHMCKMX YYEHBIX B CTAHOBJICHUE U
pa3BUTHE OWOJOTUU, TOHUMAHUS 3HAYCHUS OWOJOTUM B TIO3HAHWU 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIIECTBA,

ujeiiHas yOoeX1EHHOCTh, TOTOBHOCTh K CITy>)KeHHMIO M 3amute OTedyecTBa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

JTyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSL:

OCO3HAHUE JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;

C(bOpMHpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHM:A, STHICCKOI'O ITIOBCACHHUA
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CIIOCOOHOCTh OILIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE pEUICHMUS,
OPHUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAaHUE JIMYHOIO BKJIaJa B IOCTPOCHHE YCTOWYMBOIO OYyIIyIIETro;
OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbU HA OCHOBE

OCO3HAHHOT'O MPUHATUS LEHHOCTENM CEMEUHOW KHU3HU B

COOTBETCTBUU ¢ TpanuuusiMu HapoaoB Poccuu;

ACTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIECHUE K MHpPY, BKIIOUAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAda, OOIIECTBEHHBIX OTHOILICHUH;

MMOHUMAHUE SMOIMOHAIBHOTO BO3JACHCTBUSL KUBOM TPUPOABI U €€
LEHHOCTH; TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUIAX UCKYCCTBA, CTPEMIICHUE

IPOSIBIISITh KAUECTBA TBOPUECKOW JIUUHOCTH;

(U3UYECKOTO BOCTIUTAHUS:

NOHMMAaHUE W peau3alus 370pOBOro M 0e30macHoro obpasza KU3HU
(3mopoBoe  mMHUTaHWE, COONIOACHUE  TUTMEHWYECKMX TpaBUI U HOPM,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUM U OTHbIXa, peryjsipHas Quznyeckas
aKTUBHOCTh), OEpEKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUSA K
cOOCTBEHHOMY (PM3UUYECKOMY U TICUXUYECKOMY 3/10pPOBBIO;

NOHUMAHUE [IEHHOCTH NPaBWJI WHAUBUAYAIBHOTO M KOJUIEKTHBHOTO
0€301acHOro MOBEACHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3JI0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE MOCEACTBUN U HEMPUITUSI BPEIHBIX MPUBBIYEK (YIOTpeOIeHUs
QJIKOT0JI51, HAPKOTUKOB, KYpEHUS);

TPYI0OBOT'O BOCITUTAHUSI:

TOTOBHOCTh K TPYAYy, OCO3HAaHHE IIEHHOCTH MAacTepCTBa, TPYIOIHOOUE;
TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTHYECKONW M COLIMAIbHOMN

HaAIMpaBJICHHOCTH,  CIIOCOOHOCTh  WHUIIMMPOBATH,  IJIAHUPOBaTh U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO IESITEIbHOCTD;

MHTEPEC K pa3udYHbIM chepaM nmpodecCHOHATBHON NeATeIbHOCTH, YMEHHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccur W PeaTu30BHIBATH

CO6CTBCHHLIC JKU3HCHHBIC I1JIaHBbI,
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TOTOBHOCTb M CIOCOOHOCTh K OOpa30oBaHMIO M CaMOOOPAa30BaHHUIO Ha
NPOTSKEHUH BCEU KU3HU;

AKOJIOTMYECKOIO BOCIIUTAHUS:

AKOJIOTMYECKU 11€JIeCOO0PAa3HOE OTHOIIEHHWE K MPUPOJE KaK HMCTOYHUKY
’KU3HU Ha 3eMJIe, OCHOBE €€ CYILECTBOBaHMSI,

NOBBILICHUE YPOBHS JKOJOTUYECKOW KYJIbTYphl: MNPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYIKOB M OLIGHKM MX BO3MOXHBIX MOCIEACTBHMA  JUIs
OKPY’KaroIlel Cpeapl;

OCO3HAHHE TI00ATHFHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM M MyTed uxX
pELIeHNS;

CIIOCOOHOCTh MCIOJb30BaTh MPUOOPETAEMBbIE MPU HM3YYEHUU OHOJIOTUU
3HAHUS M YMEHHUS TpPH PELIEHUU MpoOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM
OpPUPOIOIOIb30BaHNEM  (COOJMIOEHHME  TpaBU  NOBEACHHS B NPHUPOJE,
HaIllPaBJIICHHBIX HA COXPAaHEHUWE pPaBHOBECHS B SKOCHUCTEMaX, OXpaHy BHJIOB,
aKocucTeM, orocdepsr);

AKTUBHOE HENPUATUE JEWCTBUN, MNPHUHOCIIIMX BpEI OKpPYXKaroLleu
OPUPOIHON Ccpelle, YMEHHE IMPOTHO3UPOBATH HEOJIArONpPUATHBIE 3KOJOTHYECKUE
MOCJICACTBUS MPEANPUHUMAEMBIX AEUCTBUIA U NPEIOTBpAlIaTh UX;

HQIAYUE  PA3BUTOTO  SKOJOTMYECKOIO  MBINUICHHS, 3KOJOTMYECKOU
KyJbTYypbl, OINbITA JEATEIIBHOCTH 3KOJIOTMYECKOM HANpPaBIEHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSI UMHU B II03HABATEIbHOM, KOMMYHUKATUBHOM WU COLIMATIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOW AESTEILHOCTH SKOJIOTMUYECKON
HAIPABJIEHHOCTH;

LEHHOCTH HAYYHOT'O MMO3HAHUS:

c(OPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKW U OOLIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO HA JIMAJIOre
KyJIbTYP, CHOCOOCTBYIOILEIO OCO3HAHMIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPLICHCTBOBAHHE SI3bIKOBOM M UYMTATENILCKOM KYJBTYPhl KaK CpEICTBA

B3aUMO/ICUCTBUS MEKTY JIFOJJbMU U IO3HAHUS MUDA,;
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NOHMMaHHUE CIeNU(PUKU OHOJIOTMM KaK HayKdh, OCO3HaHHS €€ pPOju B
dbopMUpPOBaHUM PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3MaHUU IIEJIOCTHOTO
MPEICTaBICHUS 00 OKPYIKAIOIEM MHpE KaK O SOUHCTBE MPHUPOMABI, YEIOBEKA U
oOIecTBa, B IMO3HAHUU TMPUPOJTHBIX 3aKOHOMEPHOCTCH W PEHICHUM IPOoOJIeM
COXPaHEHUS MTPUPOJTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHOM ITUBUIIM3AIUH:
oOecIieYeHHsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUC ICPCIICKTHBHBIX
OMOTEXHOJIOTHI,  CIIOCOOHBIX  pPEIIaTh  PECYPCHBIE  TIPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOMCKA MyTeH BBIXOJA M3 TIO0ATBHBIX YKOJOTHIECKUX MPOOIEM U
obecrieueHuss  Iepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIlMOHAIILHOMY
WCIIOJIb30BAHUIO TIPHPOJHBIX pPecypcoB W (OPMHUPOBAHHWIO HOBBIX CTaHIAPTOB
JKA3HU;

3aMHTEPECOBAHHOCTh B IIOJYYCHUH OHWOJIOTHYECKHX 3HAHUM B IEISIX
MOBBIIICHUSI  OONICH KYyJbTYypbl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOM 4YacTH (hyHKIIMOHAJIBLHOM TI'PaMOTHOCTH OOydJarontuxcs, GhopMupyeMoit
IIPU U3yYCHUH OHOJIOTHH;

MMOHMMAHKE CYIITHOCTH METOJIOB TIO3HAHMS, HCIIOIB3yEMBIX B €CTCCTBCHHBIX
HayKax, CIIOCOOHOCTH HCIIOJh30BaTh IIOy4aeMble 3HaHWUS IS aHaidu3a |
OOBSICHEHUS SIBJICHUN OKPYKAIOIIETO MHUpa W MPOUCXOIANTMX B HEM H3MEHEHUH,
yMEHHUE JefaTh OOOCHOBAHHBIC 3aKIFOUEHUS HA OCHOBE HAy4YHBIX (DAKTOB U
UMEIOIIMNXCS JaHHBIX C IEIBI0 MTOTYUYEHHUS JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITENILHO MCIIOJIB30BATh OMOJIOTMYECKUE 3HAHMS IS
peIIeHHs TPOOJIEM B PeasTbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE IIEHHOCTH HAyYHOW JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO U UCCIIEA0BATEIBCKYIO IEATSIPHOCTh MHANBUIYAIBHO U B TPYIITIC;

TOTOBHOCTb M  CIHOCOOHOCTh K  HEMpPEphIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY ITOJIYYCHHIO HOBBIX 3HAHWUH 1O OHWOJIOTHH B
COOTBETCTBHUH C )KM3HEHHBIMHU TIOTPEOHOCTSIMHU.

B mpomecce  AOCTMKEHHMSI  JIMYHOCTHBIX — PE3yJbTaTOB  OCBOCHHS

00y4JaIMUMHUCA TPOTPAMMBI CPETHETO OO0IIeT0 OO0pa3oBaHMs Y OOYyYaOIUXCS
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COBEPIIICHCTBYETCS OMOITMOHATBHBIH WHTEJUICKT, MPeIoararonmi
c(OPMHUPOBAHHOCTD:

CaMOCO3HAHHWs,  BKIIOYAIONIETO  CIHOCOOHOCTh  TMOHUMATh  CBOE
OMOIIMOHATIPHOE COCTOSIHWE, BHJETh HANpaBICHUS pa3BUTUS COOCTBEHHOMH
AMOITMOHAIBHOM c(ephl, ObITh YBEPEHHBIM B ceO€;

CaMOPETYJIUPOBAHMS, BKJIFOYAIOIIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHWE, CIIOCOOHOCTh aJalTHPOBATBCI K
AMOIIMOHATIFHBIM H3MEHEHHUSM U MTPOSBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIINH, BKIFOYAOIICH CTpeMIICHHE K TOCTHKCHHUIO TIENTH
yCrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JICHCTBOBATb, MCXON M3 CBOUX
BO3MOKHOCTEH;

AMIATUH, BKIIOYAIOMIEH  CIIOCOOHOCTh TMOHUMATh  3MOIMOHAIBLHOE
COCTOSTHUE JpPYTHX, YYATHIBATH €r0 TIPH OCYIIECTBICHUH KOMMYHHUKAIIWH,
CIIOCOOHOCTh K COYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMANILHBIX ~ HABBIKOB,  BKIIIOUAIOIIMX  CIOCOOHOCTh  BBICTPAMBATh

OTHOIICHHUA C APYI'MMH JIFOAbMU, 3&6OTI/ITI>CSI, IIPOABJIATh MHTCPCC U PA3pCIIATh

KOH(DIIUKTBI.
MeranpeaMeTHble pe3yJbTaThl OCBOEHUSI  y4eOHOro mpeamera
«buosorus»  BKIIIOYAIOT: 3HAYMMBbIE st (opMHUpOBaHUS ~ MHPOBO33PEHUS

00y4aroIIUXCs MEKIUCIUILIMHAPHBIE (MEXKIIPEIMETHBIEC) OOIICHAYYHbIE TOHATHS,
OTpaXkarollMe IIeJIOCTHOCTh HAy4YHOM KapTUHBI MUpa M CHeUu(UKy METOO0B
MO3HAHUS, UCTIOJIBb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHs, SIBICHUE,
MPOLIECC, CUCTEMA, HAyYHbIM (pakT, MPHUHLIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, HCCIElIOBaHUE, HAOIIOJCHHE, W3MEpPEHHE, OHKCIEPUMEHT U JIpYyTrHe);
yHHUBEpCaJIbHble y4eOHble JedcTBUS  (ITO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,
peryisTuBHbIe),  oOecreunBarouye GopMupoBaHue  (PYHKIIMOHATBHOU
rPaMOTHOCTH M COLMAIBHOW KOMIIETEHLIMH OOYYaroIuXcs; ClIOCOOHOCTD
00y4aroIIMXCs UCTIOIb30BaTh OCBOCHHbBIE MEXKIUCUUIIIMHAPHBIC,
MUPOBO33PEHUYECKME 3HAHUA W YHHUBEpCalbHble ydeOHble JEHCTBUS B

MO3HABATEIILHON U COLUAIBHOM ITPAKTHUKE.
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B pesynbraTte u3ydeHHs OHMOJOTMM Ha YpPOBHE CpEeIHEro OOUIero
oOpa3oBanusi y oOyuwaromerocss OyayT cGhOpMHUpPOBaHBI MO3HABATEIbHbIC
YHHUBEpCaJIbHbIE Y4eOHbIC IEHCTBHSI, KOMMYHUKATUBHBIC YHUBEPCATbHBIC YUCOHBIC
NCUCTBUS, PETYJATUBHBIE YHHUBEPCAJbHbIE Y4ueOHbIC JIEUCTBUS, COBMECTHAas
NESTEIbHOCTbD.

MeTtanpeaMeTHble pe3yibTaTbl OCBOSHUSI MPOTPAMMBI CPEIHETO OOIEro
00pa30oBaHUs IOJKHBI OTPaXKaTh:

OBnaneHre yHUBEPCATbHBIMU YUEOHBIMU MIO3HABATENLHBIMU JICHCTBUSIMU:

0a30BbIC JIOTMUECKUE ICUCTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M AKTYaJU3UpOBATh  MIpoOIiEeMy,
paccmaTpuBath €€ BCECTOPOHHE;

UCMOJb30BaTh MPU OCBOCHWU 3HAHUM NPUEMBI JIOTUYECKOTO MBILIUICHUS
(anaynmza, cUHTE3a, CpaBHEHUS, KiIaccuUKaIuu, 0000IEeH ), pACKPBIBATh CMBICT
OMOJIOrMYECKNX MOHATUH (BBLAEIATh UX XapaKTEepHbIE MPU3HAKU, YCTaHABIMBAThH
CBSI3U C IPYTUMH TIOHSITHSIMH);

ONpEAeNATh LEIU ACSITEIbHOCTH, 3a/aBasg MNapaMeTpbl U KPUTEPUH UX
JTOCTUXEHUS, COOTHOCUTD PE3YJIbTAThI ACSITEILHOCTH C IOCTABJIEHHBIMU LEISIMU;

MCIOJIb30BATh OMOJIOTMYECKHUE MOHATHS 7151 OObsICHEHHS (DAKTOB U SIBJICHUIM
YKABOW NPUPOJIBI;

CTPOUTh JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIC, JECTyKTHUBHBIEC, IIO
aHaJIOTUM), BBISABIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUYMS B PacCMaTPUBAEMbIX
ABJICHUSX, (DOPMYITMPOBATH BBIBOJbI U 3aKIIIOUEHUS;

OPUMEHSTh ~ CXEMHO-MOJENIbHBIE  CpEeACTBA  JUIsl  TMpEACTaBJICHUS
CYILIECTBEHHBIX CBSI3€ M OTHOILEHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a
TaKXe MPOTUBOPEUUI Pa3HOTO POJIa, BBISIBICHHBIX B Pa3IMUHBIX HH()OPMALIMOHHBIX
MCTOYHUKAX;

pa3pabarbiBaTh IUIaH PEHICHUs MPOOJIEMBbl C YYETOM aHaIM3a UMEIOLIUXCS
MaTepUAIbHBIX U HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B  JIEATENBHOCTh, OLIEHUBATh COOTBETCTBUE

PE3YJIbTATOB LCIAM, OLICHUBATH PUCKHU HOCJ'ICI[CTBI/Iﬁ ACATCIBbHOCTH,
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KOOpDJMHUPOBaTb M  BBINOJHATH pabOTy B YCIOBHUSAX PEATBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIICHUE IPU PEUICHUN )KMU3HEHHBIX MPOOIeM;

0a30BbI€ UCCIIEOBATEIILCKUE IEUCTBUS:

BJIQJIETh  HAaBbIKAMH  Y4eOHO-HCCIICZIOBATEIILCKOM M MPOEKTHOU
JESITEIbHOCTH, HaBBIKAMH Pa3pelIeHus podiieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY TIOUCKY METOAOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHMUS,

UCMOJb30BaTh PA3INYHbIE BUIBI JAEATEIBHOCTH IO IOJyYEHUIO HOBOTO
3HAHUS, €ro HWHTEpIpeTalud, NpeoOpa3OBaHUIO U NPUMEHEHUI0 B YYEOHBIX
CUTYyalUsIX, B TOM YHCJIE IPU CO3[JaHUN YUEOHBIX U COLIMATIbHBIX IIPOEKTOB;

(GopmupoBaTh  Hay4yHbBIH ~ TUII ~ MBIUUICHUS,  BIaJETh  HAy4YHOU
TEPMHUHOJIOTMEN, KIIFOUYEBBIMU MTOHATUSIMHU U METOJIaMU;

CTaBUThb M (POPMYJIMPOBATh COOCTBEHHBIE 3aJaud B O0pa30BaATEIBHOU
JESATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISBJIATh INPUYUHHO-CIEACTBEHHBIE CBA3M W AKTyaJIM3UpOBaTh 3ajaady,
BBIJIBUTATh TUIIOTE3Y €€ pEIEHUs], HAXOUTh apIyMEHTHI JJIs1 J0KA3aTeIbCTBA CBOUX
YTBEPKIACHHM, 3a71aBaTh IAPAMETPbI U KPUTEPUH PELLICHNUS;

AHAIM3UPOBATh TMOJTYYEHHbIE B XOJE pEHICHHs 3aJayd Pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OLICHKY HOBBIM CHUTYyallUsM, OLICHUBaTb NPUOOPETEHHBIN OIBIT;
OCYILIECTBIIATH LIeJICHANPABICHHBINA IOUCK IIEPEHOCa CPEACTB U CIIOCOO0B

JecTBUS B MPO(PECCUOHATIBHYIO CPEY;

YMETb NEPEHOCUTh 3HAHMS B MO3HABATENBHYIO M MPAKTHUECKYIO 00JjacTu
KU3HEIEATEILHOCTH;

YMETh MHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE UJIEH, ITPEJaraTh OPUTrHHAIbHbBIE MTOAXO0/IbI U PEIICHNUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATUBHBIEC PEILICHUS;

pabota ¢ undopmaruei:
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OPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHMKAX HHQoOpMalmu (TeKcTe
y4e0HOro MocoOusl, HAy4HO-TIOMYJISIPHON JInTepaType, OMOJOTHUYECKUX CIOBapsX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHaTM3UPOBAThH
UH(GOPMALIMIO Pa3INYHbIX BUJIOB U (OPM MPEJCTABICHUS, KPUTHUECKH OIICHUBAThH
€€ TOCTOBEPHOCTh M HEMPOTUBOPEUNBOCTH;

(GopMyIHpOBaTh 3aIPOCHl 1 MPUMEHSATH Pa3IUYHbIE METObI MIPU TIOUCKE U
otbope Ouosornyeckord HHQPOpMaIIUU, HEOOXOIUMOM IS BBIMOJHEHUS YUCOHBIX
3ajay;

NpUOOPETATh OMBIT HCIONBb30BaHUS MH(POPMAIIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCIIOJNIB30BAHUS PA3IHUHBIX
MIOUCKOBBIX CHUCTEM,;

CaMOCTOATENILHO ~ BBIOMpaTh ONTUMAIBbHYIO (QOpMy  TpeacTaBICHUS
Ouonorndeckor nHpopmanuu (cxeMbl, rpapuKu, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U
Apyroe);

UCMOJb30BaTh  HAay4YHBIM  SI3bIK B KayecTBE  CpeicTBa  IpH

pabore ¢ Owonormyeckod  MHGMOpPMALMENH: MPUMEHATbH  XUMHUYECKHE,
(¢u3nyeckne U MaTeMaTHYeCKHE 3HAKM U CUMBOJIBI, (QopMysbl, abOpeBHATYpY,
HOMEHKJIATypy, HCIOJNb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE
CpeCTBa HATJISITHOCTH;

BJIQJICTh ~ HABBIKAMU  pACloO3HABaHUS W 3alIUThl  HHQPOpPMAIUH,
MH(OPMALIMOHHOW OE30MACHOCTH JIMYHOCTH.

OBnaneHne yHUBEpCATbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSMU:

oO1ieHue:

OCYIIECTBJIATh KOMMYHHMKAIlUM BO BceX cdepax KHU3HH, aKTUBHO
y4acTBOBATh B AMAJIOTe UM TMCKYCCHUU IO CYLIECTBY 00CYyKIaeMoil TeMbl (yMEHUeE
3aJaBaTh BONPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCHUTEIBHO  BBIMOJIHEHUS
npeJiaraeMoi 3aauu, YYUThIBaTh HHTEPECHI U COTIIACOBAHHOCTH MO3UIIUN JPYTHX

YYaCTHUKOB JUAJIOra WK JUCKYCCUN);
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pacro3HaBaTh HEBepOAJbHBIE CpEACTBa OOIICHHWS, MOHMMATh 3HAUCHUE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHSI KOH(M)IMKTHBIX CHTYaIUi,
YMETh CMSATYaTh KOH(PIIMKTHI M BECTH TIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMUA CIIOCOOAMU OOIIEHUSI U B3aMMOICHCTBUS, TOHUMATh
HaMEpEHUs IPYTUX JIIOJCH, IPOSBIATh YBAKUTEIFHOE OTHOIIEHHE K COOECeTHUKY
U B KOPPEKTHOU (hopMe POpMyITHPOBATH CBOM BO3PAKCHHUS;

pa3BEPHYTO U JIOTHYHO U3JaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIh30BAHHEM
SI3BIKOBBIX CPEJICTB;

COBMECTHasl IeITENbHOCTB:

MOHUMATh M UCIOJIL30BATh MPEUMYIIIECTBA KOMaHTHOW U WHIAUBUAYaTHbHON
paboThI TIPU PEIIEHUH OUOJIOTUYECKOM TTPOOIIeMbI, 000CHOBBIBATH HEOOXOUMOCTh
MIPUMEHEHHSI TPYIITIOBBIX ()OPM B3aUMOACUCTBHUS TIPH PEIICHUN YUeOHOU 3a/1auH;

BBEIOWpATh TEMATHKy M METOABl COBMECTHBIX JCUCTBHUA C YIETOM OOIIUX
MHTEPECOB U BO3MOXHOCTEH Ka)I0Tr0 WieHa KOJIICKTHBA;

OPUHUMATh €I COBMECTHOM JESTENIbHOCTH, OpPraHW30BBIBATH U
KOOPJMHUPOBATh JCHCTBHUS TO €€ JOCTUKEHHIO: COCTABJIATH IUIAH JEHCTBUM,
pacmpenesisTh poid C y4€TOM MHEHHHA YYaCTHHMKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOH padoThI;

OLICHUBATh KAueCTBO CBOETO BKJAJa W KaXKIOTO yYaCTHHKA KOMaHIBI B
001l pe3ynbTar no pazpaboTaHHBIM KPUTEPHUSM;

npejiaraTh HOBBIE TPOEKTHI, OICHUBATh HJAEU C TIO3UIIMM HOBHU3HBI,
OPUTHHAIILHOCTHU, MPAKTUYECKON 3HAYUMOCTH;

OCYHIIECTBIISAITh TIO3UTUBHOE CTPATErMYECKOE TIOBEJACHUE B Pa3IMYHBIX
CUTYAIUSX, TPOSIBIIATH TBOPUYECTBO U BOOOPAKEHNE, OBITh HHUITMATUBHBIM.

OBnasieHne yHUBEPCATbHBIMU PETYJISTUBHBIMU JICHCTBUSMU:

caMOOpraHu3aIlUs:

UCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JUIS BBISBICHUS MPOOJIEM M HX

PCUHICHMA B )KM3HCHHBIX U y‘-Ie6HBIX CUTyalAaXx,
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BbIOMpAaTh HAa OCHOBE OHMOJOTMYECKUX 3HAHUN LEJIEBbIE U CMBICIOBbBIE
YCTAaHOBKHM B CBOUX JIEUCTBHUSAX M IOCTYIIKax IO OTHOIIEHUIO K KUBOM NPUPOIE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYXKAIOIIUX;

CaMOCTOSITEJIBHO OCYILECTBIISITh [TO3HABATENIBHYIO JACSITEIBHOCTbD, BBISBIITH
npooJieMbl, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIC 3a/laud B 0Opa30oBaTEIbHOM
JESATEIIBHOCTH U KU3HEHHBIX CUTYaLUsX;

CaAMOCTOSATEJIBHO ~COCTaBJISATh IUIAH pEIICHUs MpoOJeMbl € Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U IPEANIOUYTEHU;

JABaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupATh paMK1 y4eOHOTrO MpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHIH;
JeNlaTh OCO3HAaHHBIA BBIOOP, apryMEHTHpOBATh €ro, OpaTb OTBETCTBEHHOCTH 3a
pelIeHHuE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (DOPMUPOBAHUIO U TPOSBICHUIO IMIMPOKOW 3PYIUIMHU B
pa3HbIX O0OJIACTSAX 3HAHWM, IMOCTOSHHO NOBBIIATH CBOW 0OOpa30BaTENbHBIA U
KYJIbTYPHBIN YPOBEHb;

CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTh KOPPEKTHUBBI B JESITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJaJleTh HABbIKAMM  TIO3HABAaTEIIbHOM pedieKCMM Kak  OCO3HAHUs
COBEPIIAEMBIX JEHCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX PE3YJIBTATOB H
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI pPeQIEKCUU ISl OLIEHKH CHUTYyallH, BbIOOpa
BEPHOT'O PELLIECHUS;

OLICHUBATh PUCKHU M CBOEBPEMEHHO MPUHUMATh PELICHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHMBBI M apryMEHThbl IPYIMX IIPU AHAIU3E PE3yJIbTaTOB

NEATENBHOCTH;

OPUHSTHS Ce0s1 U IPYTHX:

MIPUHUMATh ce0sl, MOHMMAasi CBOM HEJIOCTATKU U JJOCTOUHCTBA;

OPUHUMATh MOTHBBI M apryMEHTHl APYIHMX IPU AHAINA3E PE3YJIbTaTOB

ACATCIBbHOCTU,
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HpU3HABaTh CBOE MPABO U MPABO APYTHX HA OLIHOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C TIO3ULIUH JPYTOr0O YEIOBEKa.

IIpeaMeTHble pe3yabTaThl OCBOCHHUS COAEP)KAHUS Y4eOHOro MpeaMeTa
«buonorusiy Ha yriyOJIEHHOM ypOBHE OpPHEHTHUPOBaHBI Ha obOecreueHue
npopuibHOro  oOyueHust  oOyuarommuxcss  Omojorumu. OHHM  BKIJIIOYAIOT:
crienuduyuecKe g OMOJIOTUU Hay4YHbIe 3HAHUS, YMEHHUS U COCOOBI JEHCTBUI 1O
OCBOCHUIO, UHTEPIPETAMN U MPEoOpPa30BaHUIO 3HAHUHN, BUIBI JIEATEIBHOCTU II0
MOJTyYEHHUIO HOBBIX 3HAHWN M MX MPUMEHEHHIO B PA3UYHBIX YUYEOHBIX, a TAKKE B
peasbHBIX >KU3HEHHBIX CUTyalusX. lIpenMeTHble pe3ynbTaThl MPENCTABICHBI IO
roflaM U3y4eHusl.

HDGOM@WZHble pes3yibmanivl OCB60€HUA VU€6H020 npedmema

«buonocusy ¢ 10 knacce 0onorcHbl ompadxcams.

c(hOpMUPOBAHHOCTh 3HAHUH O MECT€ M pOJM OHOJIOTMHM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOM KApTHUHBI MHpA, B
MMO3HAHUU  3aKOHOB  MPUPOABl M  PELIEHUU MpoOJIEM  PalMOHAIBHOIO
IPUPOJIONIONB30BaHUS, O BKIJIAJIE POCCUMUCKUX U 3apPYOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIQJICHHE CHUCTEMOM OMOJOTMYECKHX 3HAHWM, KOTOpas BKJIOYACT:
OCHOBOTIOJIATAONINE OWOJIOTUYECKWE TEPMHUHBI M TIOHATUA (KU3Hb, KIIETKA,
OpraHus3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETyJSUs, CaMOBOCIPOU3BEICHUE,
HACJICJICTBEHHOCTh, M3MEHYMBOCTb, POCT M Pa3BUTHE), OMOJOTHYECKHE TEOPUU
(xnerounas Teopust T. lIBanna, M. lllneiinena, P. BupxoBa, xpoMocomMHasi Teopust
HacinenctBeHHoctd T. Moprana), yuenuss (H.M. BaBwioBa — o0 weHTpax
MHOT000pa3us U MPOUCXOXKJIEHUS KYJIbTYPHBIX PACTCHHUI), 3aKOHBI (€IMHOO0pa3us
MMOTOMKOB TE€PBOr0 IOKOJICHUS, PACIIEIUIEHUS, YUCTOThl TaMET, HE3aBHCHUMOIO
HacienoBanuss [. Menzaens, TOMOJIOTMYECKHX PSIOB B  HACJIEACTBEHHOU
m3meHunBocTy H.M. BaBuioBa), npuHIUIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAMH HAy4YHOT'O ITO3HAHUS, UCMOJIb3YEeMbIX B
OMOJIOTUYECKUX HWCCIIEIOBAHUSIX JKUBBIX OOBEKTOB (OMHCAHHWE, W3MEpPEHHE,

HaO0JII0/IEHNE, SKCTICPUMEHT);
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YMEHHE BBIJICIATh CYLUIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHM3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTeHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB M CHCTEM
OpraHOB pacTEHUH, >KUBOTHBIX, 4YEJIOBEKa, MPOIECCOB >KU3HEAEATEIHLHOCTH,
MPOTEKAIONIUX B OpraHU3Max PACTCHUH, KUBOTHBIX M YeJIOBEKa, OMOIOTHYECKUX
mpoliieccoB: oOMeHa BelecTB (MeTadoIu3M), MpEeBpaIleHuss YHEPTUU, OpOKEHUS,
aBTOTPO(HOrO U reTepoTpPO(HOTO TUIIOB MUTAHUA, (POTOCHMHTE3a U XEMOCHUHTE3A,
MHUTO3a, MEW03a, TaMeToreHe3a, 3MOpHOreHe3a, MOCTIMOPHOHATILHOTO Pa3BHUTHSA,
Pa3MHOXXEHMSI,  MHJIMBUIYALHOTO  PAa3BUTUS  OopraHu3Ma  (OHTOTrEeHe3a),
B3aUMO/ICHCTBUS TEHOB, T€TEPO3HUCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHUE yCTaHABIMBATh B3aMMOCBS3U MEXKIYy OpPraHOMJAMHU KJIETKH M X
(YHKUMAMH, CTPOCHHUEM KIETOK pa3HbIX TKaHEH M HMX (QYHKIUSAMH, MEXIY
OpraHaMM M CHCTEMaMH OpPTaHOB y pACT€HWH, >KMBOTHBIX W YEJIOBEKA U UX
(YHKUMAMH, MEXAY CHCTEMaMH OpPraHOB M MX (QYHKUMAMHU, MEXAY O3TallaMu
oOMeHa BElIECTB, dTallaMy KJIETOYHOTO IUKJIA U )KM3HEHHBIX IUKJIOB OPraHU3MOB,
ATanamMu 3MOPHOHAIBHOIO PAa3BUTHSI, T€HOTUIIOM W (PEHOTUNOM, (PEHOTUIIOM M
dakTopaMu cpeibl OOUTaHUS;

YMEHHE BBISBIISTH OTIMYUTEIbHBIC IPU3HAKU )KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJb30BaTh COOTBETCTBYIOLIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIMKY JJISl JIOKA3aTEeNIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTHYECKUX TPYTIIT;

YMEHHE pelaTh OHWOJOTMYEeCKHe  3aJaud, BBISIBIATH  MPUYUHHO-
CIICZICTBEHHBIE CBSI3U MEX]y HUCCIEAYEMbIMU OHOJOTMUECKUMH MpPOLECCaMu U
SIBTICHUSIMH, JIEJIATh BHIBOJIBI M TPOTHO3bI HA OCHOBAHUH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJHATh JJAOOpATOPHBIE M MPAKTUYECKUE pabOThl, COOIIOAAThH
npaBuiia pu padoTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bI, TPOBEPATh WX OSKCIEPUMEHTATLHBIMU
cpeacTBaMu, (GopMmynupys Ielb HCCICIOBAaHMS, AaHAJIM3UPOBATh TOTYYCHHBIC

PE3YJIbTAThI U ACIIATh BLIBOADI;
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YMEHHE y4acTBOBATh B yUEOHO-MCCIIEN0BATENBCKOM paboTe Mo OMOJIOrHH,
HKOJIOTUU W MEIHIIMHE, MPOBOJMMON Ha 0a3ze IIKOJIBHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBIATh  MOJYYCHHbIE  pe3yJbTaThl  HAa  YYCHHYECKHUX
KOH(epeHIIHsIX;

YMEHHE OLICHMBAThb JTUYECKHUE ACIEKTHl COBPEMEHHBIX HCCIEIOBAHUN B
o0acTu OMOJIOTHH U METULIMHBI (KJIOHUPOBaHHE, UICKYCCTBEHHOE OILUIOIOTBOPEHHE,
HalpaBJI€HHOE U3MEHEHHE T€HOMA U CO3/JaHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYLIECTBIISATH OCO3HAHHBIA BBIOOp Oymyieil mpodeccnoHalIbHON
JESITEIbHOCTH B 00JacTU OMOJIOTHM, MEIUIMHBI, OMOTEXHOJIOIUH, BETEPUHAPHUH,
CEJIbCKOI0 XO035MCTBA, MUIIEBOW MPOMBIIUIEHHOCTH, YIIyOJsTh MO3HABATEJIbHBII
MHTEpPEC, HANPABJICHHBIM Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Npodeccun u
IOPOJOJDKEHUE  OHOJIOrMYecKkoro oOpa3oBaHUST B OpPraHU3alUsX  CPETHEro
po(hecCHOHAIBHOTO U BBICHIET0 00pa30BaHU.

HDGOM@WZHble pes3yibmanivl OCB60€HUA VU€6H020 npedmema

«buonocuay ¢ 11 knacce oonorcHvt ompadxcams.

C(OPMHUPOBAHHOCTh 3HAHUM O MeCTe€ M pPOJM OWUOJIOTMUHM B CHCTEME
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOMH
KapTUHBl MHUpPA, B TO3HAHUM 3aKOHOB MPHUPOABI M PEHICHUH SKOJIOTHYECKHUX
npobsieM dYeloBeuecTBa, a TaKKe B PEIICHHH BOMPOCOB PAIMOHAIHLHOTO
OPUPOAOIOIB30BaHMs, U B (POPMHPOBAHUN LIEHHOCTHOTO OTHOUIEHUS K MPHUPOJIE,
OOIIEeCTBY, YEJIOBEKY, O BKJIAJIE POCCHUICKMX M 3apyOeKHbIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHY;

YMEHHE BIAJIETh CHUCTEMON OHMOJOTWYECKMX 3HAHUM, KOTOpas BKIIFOYAET
ONpeNeNeHNsT W IOHMMAaHWE CYIIHOCTH OCHOBOINOJArarolux OHWOJIOTHYECKUX
TEPMHUHOB M TOHATUH (BUJ, 3KOocHcTeMa, Ouocdepa), OMOIOTMYECKHUE TEOPUU
(oBomonioHHas teopust Y. [lapBuHa, CHHTETHUYECKAs] TEOPHs IBOJIOIMH), YUCHHUS
(A.H. CesepiioBa — 0 MyTsX U HampasiieHUsax 3Boitounu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus J[. Xapau u B. BaiinOepra,

3aponpimieBoro cxoactBa K.M. boapa), mpaBmwma (munummyma FO. Jlubuxa,
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AKOJIOTMYECKON MUpaMHIbl SHEPruu), Tumnore3bl (runore3a «vupa PHK» V.
I'unGepra);

YMEHUE  BJIAJIeTh OCHOBHBIMH  METOJaMH  HAYYHOTO  ITO3HAHUS,
UCTOJIb3YEMBIMU B OMOJIOTUYECKUX UCCIIEOBAHUIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOIIOICHHUE, SKCIEPUMEHT), CIOCOOaMU BBISIBIICHUS U
OIICHKH aHTPOIIOTCHHBIX U3MEHCHUH B TIPUPO/IE;

YMEHHE BBIJCIATh CYIIECTBEHHbIC NPHU3HAKU: BUJOB, OHOTEOIIEHO30B,
AKOCHCTEM U OHOCPephl, CTaOWIN3UPYIOUIETO, ABIKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT'0 0TOOpa, aJNIONAaTPUYECKOT0 U CUMIIATPUYECKOT0 BUA000pa30BaHUs,
BIAMSIHUSL ~ JBWKYIIMX ~ CHJ  ODBOJIONMM  HAa  TEeHO(QOHJ  TOMYJISALUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHMsI, YepeAOBaHUS HaIpaBICHUH
ABOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAHABIIMBATh B3aWMOCBSI3M MEXKIY TMPOIECCAMU 3BOJIIOINH,
JIBUKYIIUMU CHJIAMH aHTPOIIOT€HE3a, KOMIIOHCHTAMHU PAa3IMYHBIX AKOCHCTEM H
IPUCTIOCOOTICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYMUTCIBHBIC TPU3HAKH  JKUBBIX  CHCTEM,
IIPUCIIOCOOJICHHOCTh BUJIOB K Cpelle OOWTaHUs, aOMOTUYECKUX U OMOTHUYECKUX
KOMITOHCHTOB ~ DKOCHCTEM, B3aUMOCBS3€ OpPraHM3MOB B  COOOIIECTBAX,
AHTPONOTEHHBIX U3MEHEHUI B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE  HCIOJIb30BATh COOTBETCTBYIOIINE apryMeHTHI,
OMOJIOTMYECKYI0O TEPMHUHOJIOTHUI0O M CHMBOJIMKY JJisl JIOKa3aTelbCTBa PpOJCTBA
OpPraHU3MOB PA3HBIX CUCTEMATHUYECKHUX TPYIII, B3AUMOCBSI3U OPraHU3MOB U CPEIbI
oOWTaHUsl, E€IWHCTBA  YEJIOBEUYECKMX  pac, HEOOXOJUMOCTH  COXpaHEHUS
MHOT000pa3usi BUJIOB M DKOCHCTEM KaK YCJOBHS COCYIIECTBOBAHUS TPHPOIBI U
YeJI0BEYECTBA,

YMEHHE peIIaTh OWOJIOTMYECKHWE  3aJa4d, BBIABIATh  IPUYUHHO-
CIICZICTBEHHBIC CBSI3M MEXKIYy HCCICITyEeMBbIMA OHMOJOTHYCCKHMH IPOIeCCaMu U
SIBIICHUSIMU, JIEJIaTh BBIBOJIBI ¥ IPOTHO3BI HA OCHOBAHHH TIOJTyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIMIOJIHATh JIAOOPATOPHBIE U MPAKTUYECKUE pabOThI, COOIIOAATh

MpaBmIIa TIpu paboTe ¢ y4eOHBIM 1 JTA00PaTOPHBIM 000PYI0OBAaHUEM;
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yMEHHUE BBIIBUraTh THUIOTE3bl, MPOBEPATh HUX OKCIEPUMEHTAIBHBIMU
cpeacTBaMu, (GopMynupys Iefb HCCIEIOBaHMS, AaHATU3UPOBATh IOJYYCHHBIE
pe3yNbTaThl U A€TaTh BBIBOIBL;

yMEHHE Y4acTBOBaTh B y4eOHO-MCCIIENOBATENILCKONW paboTe 1Mo Ouooruy,
HKOJIOTUU W MEIHIIMHE, MPOBOJMMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
MyOJMYHO  TPENCTAaBIATh  IOJNyYCHHbIE  pe3yibTaThl HAa  YUYEHHUYECKHX
KOH(EPEHIUIX;

yMEHHE OLIEHMBATh THIIOT€3bl W TEOPHH O TPOUCXOKACHUHM IKHU3HU,
YyeJoBeKa W 4YeNOBEYECKUX pac, O TMPHUYMHAX, MOCIEICTBUAX U CHocobax
MIpeIOTBPALLIEHUS TT100aTbHBIX U3MEHEHH B OMochepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaylieil nmpodeccuoHalbHON
AESITEILHOCTH B 00JIACTH OMOJIOTHHU, SKOJIOTHH, TPUPOIOTIOIE30BAHMS, MEIULIUHBI,
OMOTEXHOJIOTHH, IICUXOJIOTUH, BETEPUHAPUH, CEJIBCKOTO XO3sICTBA, MNUIIEBOM
OPOMBIIIEHHOCTH, YIIIyOJsiTh IO3HABaTENbHBIM HWHTEPEC, HAMpaBICHHBIA Ha
OCO3HAHHBI  BBIOOP  COOTBETCTBYIOWIEH  mpodeccuu HU  MNPOJOJDKEHHUE
OMOJIOrMYecKOro 00pa30BaHUs B OpraHU3alMAX CPEIHEro NpoPEecCHOHATBHOIO U

BBICIIEr0 00pa3oBaHMUs.

TemaTnueckoe niianuposanue 10 kiaacce (yriry6j1eHHbI YPOBEHb)

Ne
m\nn HauMeHOBaHHe KoaundecTBo yacoB JyekTpoHHBIE (LU(POBLIE)
pa3iena/TemMbl o0pa3oBaTeJibHbIE
Beer | U3 nux | Jlaboparo pecypcbl
0 MIPaKTHYC PHBIX
CKHX pabor
pabor
1 «buonorus kak Hayka» 1 - - bu6muoreka [JOK
2 «KuBbIE CHCTEMBI U X 2 1 - bubmorexa [{OK
U3YYCHHUE)
3 «buomorus KIeTKm» 2 - - bu6nuorexa [IOK
4 «XuMUIecKas 10 - 1 bubmmoreka [JOK
OpraHM3aIysi KJICTKI
5 «Ctpoenrie U PyHKINU 8 2 2 bubmmroreka [JOK
KJICTKI)
6 «OO0OMeH BelIecTB U 8 - 2 bubmuorexa [JOK
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MpEeBpalleHue SHEPTHH B https://m.edsoo.ru/7f41c292
KJICTKE)
7 «HacnencrBennas 10 2 - bubnmoreka [JOK
uHpopmanus u https://m.edsoo.ru/7f41¢c292
peanu3anus €€ B KIETKE»
8 «KW3HEHHBI [TUKIT 3 - 2 bubmuorexa [JOK
KIIETKID https://m.edsoo.ru/7f41c292
9 «Ctpoenue u GyHKIUH 19 - 3 bu6mmoteka [JOK
OpPraHUu3MOBY https://m.edsoo.ru/7f41c292
10 «Pa3mHOXKeHME U 8 1 2 bubnmoreka [JOK
pPa3BUTHE OPTaHU3MOBY https://m.edsoo.ru/7f41¢c292
11 «I'eneruka — HayKa o 2 - - bu6mmoteka [JOK
HACJIEACTBEHHOCTHA U https://m.edsoo.ru/7f41c292
HU3MEHYMBOCTH
OPraHU3MOBY
12 «3aKOHOMEPHOCTH 10 2 - bubmmoteka [JOK
HACJIEICTBEHHOCTHY https://m.edsoo.ru/7f41c292
13 «3aKOHOMEpPHOCTH 7 1 1 bubnmnoreka [HOK
A3MEHYHUBOCTH https://m.edsoo.ru/7f41c292
14 «I'eHeTHKA YEITOBEKA» 3 1 - bubnuorexa [{OK
https://m.edsoo.ru/7f41c292
15 «Cenexuus 4 1 - bubnmoreka [JOK
OPraHU3MOB)» https://m.edsoo0.ru/7f41c292
16 «buorexHonorus u 4 - - bubnmoreka [JOK
CHUHTETHYCCKas https://m.edsoo.ru/7f41¢c292
OHMOJIOTHSI»
17 Pezepr 1
OO0111€€ KOJIMYECTBO YaCOB I10 102 10 13

nporpamme
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