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MOSCHUTEJIbBHASA 3AININCKA

[Iporpamma mo yueOGHOMY mpeamety "buonorusa" (mamee - Ouonorus) Ha
ypOBHE cpeqHero obimiero oOpa3oBaHus pa3pabotaHa Ha ocHOBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoit denepamnumy,
OI'OC COO, Konuenuuu mnpenojiaBanusi ydeOHoro mnpeamera «buomnorus» wu
OCHOBHBIX TOJIOKEHHH (pefiepanbHOi padoue mporpaMMbl BOCITUTAHUS.

VYueOnniit npeamer «buonorus» yriy6néaHoro ypoBHs uizydenust (10-11
KJIACChI) SIBJISIETCS OJJHUM W3 KOMIIOHEHTOB IpeaMeTHON obnactu «EcTecTBeHHO-
HayuyHble nipeaMeTsly. CornacHo nonoxeHusMm @I'OC COO npodunbHbie yueOHbIE
npeiIMeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SIBISIIOTCS CIOCOOOM
muddepeHman  0OOy4eHUsT Ha YpPOBHE CpEJHEro ooOiiero oOpa3oBaHUs U
MpPU3BaHbl OOECIIEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPoeCCUOHANIBHBIM U BBICIITUM oOpazoBaHueM. B To ke Bpems
KOKIBIM M3 JTUX Y4eOHBIX MPEAMETOB JOJDKEH ObITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pEIIeHHE O0pa30BaTE/IbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
3a/ay, CBS3aHHBIX C MNpOQOpUEHTAUUEd O00yYaroluXcsi W CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JaCTH HAy4yHOT'O 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTHUEN, TICUXOJIOTUEHN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebnomy npeamery "buoniorusa" ga€t npencrapieHue o nenu
U 33/7]a4ax MU3y4yeHus yyeOHoro mpeamera «buonorus» Ha yriiyOJI€HHOM YpOBHE,
omnpenensieT o0s3arenbHOe (MHBApUAHTHOE) MPEAMETHOE COJAEp)KaHHUE, €ro
CTPYKTYPUpOBaHHE MO pas3fejiaM M TeMaM, paclpeaesieHne Mo Kiaccam,
PEKOMEHyeT MOCIeA0BATEIbHOCTh H3y4Y€HUs YYeOHOro marepuana ¢ y4E€ToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOro Impoiiecca,
BO3PACTHBIX 0COOEHHOCTEN oOy4aronuxcs. B mporpaMmmMe no 6uojioruu peain3oBaH
MPUHIIUI TPEEMCTBEHHOCTH C U3y4YEHHEM OHMOJIOTUH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Oyaromaps dYeMmMy MPOCMATPUBACTCS  HAMPABIEHHOCTh  HA
NOCJEeAYIONlee pa3BUTHE OWUOJOTMYECKUX 3HAHMM, OPUEHTUPOBAHHBIX Ha
dbopMHUpOBaHUE  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHS,  DKOJOTHYECKOTO
MBIIIJIEHUS, TIPEJICTABICHUH O 3J0pPOBOM 00pa3e JKU3HHU, HA BOCIIUTAHUE OEPEIKHOTO
OTHOILICHHS K OKpY>Karollel IpupoHOi cpene. B mporpamMme o OMOJIOTUU Takxke
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mpeameTra «buomorus» B pealrndzaiuu
tpeboBannii ®I'OC COO x mIaHUPYyEeMBIM JIMYHOCTHBIM, METAMPEIMETHBIM U
IPEIMETHBIM pe3ybTaTaM 00y4eHus U B QOPMUPOBAHUH OCHOBHBIX BUJIOB Y4€OHO-
MO3HABATEILHON JIESITEIbHOCTH OOydYaloIIMXCsl 1O OCBOCHHUIO COJACpKAHUS
OroJOornYecKoro 00pa3oBaHus Ha YPOBHE CPEIHEr0 001Iero 0Opa3oBaHusl.

VYuebnniii penmer «bruonorus» Ha ypoBHE CpeaHEro o0Iero oopa3oBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa3oBaHKE B IIIKOJIE M OPUEHTHUPOBAH Ha PACIINPECHUE
U YTIIyOJIeHUE 3HAHUKM 00y4arouXxcs 0 5KMBOM MPUPOJIe, OCHOBAX MOJEKYIISIPHON U
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KJICTOYHOW OMOJIOTHH, YMOPHOJIOTUH M OMOJIOTUU PAa3BHUTHS, TCHETUKH, CEIICKITUH,
OMOTEXHOJIOTUH, YIBOJIIOIIMOHHOTO YICHUS U IKOJIOTHH.

N3yuenue ydeOHoro mpeamera «buomorus» Ha YrIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha TMOATOTOBKY OOYYAIOIIUXCS K MOCIEAYIOIIEMY IOTYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3aXx W OpraHU3alMsIX  CPEIHETO
npodeccruonanbHoro odpazoBanus. OCHOBY €ro COAEpkKaHUsI COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHUW, TMOJYYEHHBIX TP  HU3YYEHUU  OOyYaIOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX PA3/EJI0B OMOJOTHUA HAa YPOBHE OCHOBHOTO
obmero oopazoBanms, B 10—11 kiaccax 3TH 3HaHMS TOIYy4YalOT pa3BuTHe. Tak,
pacHIMpeHbl W YriIyOJieHbl OWOJOTMYEeCKHWe 3HAHUA O PACTEHMSIX, >KUBOTHBIX,
rpubax, OakTepusix, OpPraHU3ME 4YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEACHMS MPUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIsl MOCIEAYIOLIEro
BbIOOpa mnpodeccuu. Bo3mokHa Takxke HMHTErpamus OMOJIOIrMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, IMOJYUYCHHBIMU OOYYAIOIIUMHUCS TPU H3YYCHUHU
(bu3MKU, XUMUHU, Teorpaduu U MaTEMaTHKU.

Crpyktypa mporpaMmbl 1o ydyeOHOMY mnpeametry '"buonorus" oTpaxkaet
CHUCTEMHO-YPOBHEBBIA M HSBOJIIOIMOHHBIA TMOJXOJbl K H3YYEHUIO OHOJIOTHH.
CornacHo UM, U3Y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTePHBIC IS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3aliy, IBOJIIOIIMN OPraHUYECKOT0 MHpa Ha 3emJie,
COXpaHEeHUs1 OMOJIOTUYECKOTO pa3HOOOpa3us miIaHeTsl. Tak, B 10 kiacce u3yvarorcs
OCHOBBI MOJICKYJIIPHOW W KIETOYHOM OHOJIOTUU, AMOPHOJOTHUU U OHOJOTHH
pPa3BUTHSA, TEHETUKU U CEJIEKIIMU, OMOTEXHOJIOTUU M CUHTETUYECKONW OHOJIOTHH,
AKTyaJIM3UPYIOTCSl 3HAaHUA OO0ydYaromuxcsi Mo OOTaHHMKE, 300JI0TMH, aHATOMHH,
¢dbusmnoniorun yenoeka. B 11 kiacce uzy4aroTcsi 3BOJIIOIIMOHHOE YYEHUE, OCHOBBI
AKOJIOTHH U YYeHue 0 orocdepe.

VYueOupiii mnpeamer  «buonorus» mpu3BaH ~ 00ECHEYUTH  OCBOCHHE
00yJaroIMMUCST OMOOTHYECKUX TEOPUI W 3aKOHOB, UJICH, IPUHIIUIIOB U TIPaBUII,
JIEXKAIIKNX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUM O
CTPOEHWH, MHOTO000pa3uu W OCOOCHHOCTSAX KJIETKH, OpraHW3Ma, IOMYIISIINH,
OHMOIIEH03a, YKOCHCTEMBI, O BBIJAIONIUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX
WCCJICIOBAHUSX B OMOJIOTHH, TIPUKJIAHBIX ACTIEKTaX OMOJOTUYECKUX 3HAHUU. [[1s
pasBUTHS U TONJCPKAHHUS HMHTEpeca OO0ydJaroImmxcs K OWOJOTHU HapsSay Cco
3HAYUTEITHHBIM 00BEMOM TEOPETUUYECKOTO MaTepuala B COACPKaHUU MPOTPAMMBI
o OMOJIOTHUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHUS M PA3BUTHSI
TOW WJIK MHOM 00J1aCTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3aPyOEKHBIX YUEHBIX
B PEIICHUE BAXKHEUIIINX OMOTOTHYECKUX M IKOJIOTHUYECKUX MPOOIeM.

[ens uzyuenus: yuebnoro npenmera «buonorus» Ha yriyoa€HHOM ypOBHE —
OBJIaJIcHHE  OOyYalOUIMMHCS  3HAaHUSIMH O  CTPYKTYPHO-(QYHKIIMOHAIBHOU
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OpraHW3allii > KUBBIX CHCTEM PAa3HOTO paHra ¢ NPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh TU 3HAHUS B (JOPMUPOBAHUU MHTEpECa K OMpeeaEHHOM 00macTu
npodeccoHanbHON NIeATeNbHOCTH, CBSI3aHHOM C OWOJIOTHEHW, WM K BBIOOpPY
y4eOHOTO 3aBeICHUS JIJISl TIPOJIOJIKEHUST OMOJIOrMYEeCKOTr0 00pa3oBaHUsI.

Joctwkenue 1enum wu3ydeHus ydeOHoro mipeamera «buornorus» Ha
yrayOiaEHHOM YpOBHE 00ECTIEYMBACTCA PEIICHUEM CIICIYIONINX 3a/1a4:

OCBOCHHE O0YYArOIIUMUCS CHUCTEMbl OMOJOTMYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IIpaBUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOCHHOCTSX OHUOJOTMYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMyJIslus, BUA, OMOTeoLeHo3, Ouocdepa); 0 BbIIAIOIMIUXCS OTKPHITUIX
Y COBPEMEHHBIX UCCJIEOBAHUAX B OMOJIOTHH;

O03HAKOMJICHHE OOYYalolmMXcsi C METOJaMHU TIO3HAHUS KWUBOU IMPUPOJIBI:
UCCJIEIOBATEILCKUMH  METOJaMH  OMOJOTMYECKHX HayK (MOJICKYJISpHOU W
KJIETOYHOM OMOJIOTUM, SMOPUOIOTUH U OUOJIOTUM PAa3BUTHSI, TCHETUKU U CEJICKIUH,
OMOTEXHOJOTUM M CHUHTETUYECKOW OWOJIOTHM, MaJCOHTOJOTUM, HSKOJIOTHH);
METOJaMU CaMOCTOSATEIBHOTO TMPOBEJACHUSI OHOJOTHMYECKUX HCCIEIOBAaHUN B
naboparopud W B npupoae (HaAOMIOJEHWE, HU3MEPEHHEe, HOKCIEPUMEHT,
MOJICJIUPOBAHUE);

OBJaZicHUE OOYYaIOIIMMUCA YMEHHUSIMHU: CaMOCTOSITEIbHO  HAXOJUTh,
aHaJM3UpPOBaTh M MCIOJIb30BAaTh OWOJOTHYECKYI0 MH(OpPMAIIUIO; MOJIb30BaThCs
OMOJIOTMYECKOM TEPMHUHOJIOTUEN W CUMBOJIMKOM; YCTaHaBIMBATH CBA3b MEXIY
pa3BUTHEM OHOJIOTUM M  COLUUAIBHO-DKOHOMHUYECKMMH U  HKOJOTHUUYECKUMHU
npoOjeMaMH 4YeIOBEYECTBA; OILICHUBATH IOCIEJICTBUS CBOECH JAESITEIBLHOCTH IO
OTHOILICHUIO K OKpY’Kallleld NpUpOAHON cpeae, COOCTBEHHOMY 3JI0pOBBIO M
3[0POBBIO  OKPYXKAIOLIUX  JIOJIe; OOOCHOBBIBaTH W COOJNIOAATh  MEPHI
npodunakTHku WHGEKIMOHHBIX 3a00JI€BaHUN, TIPaBIIa TTOBEACHUS B MPUPOJE U
oOecrieueHus: 0€30IaCHOCTH COOCTBEHHOW KU3HEIEATEIbHOCTH B UPE3BbIYAMHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOTO  XapakTepa;, XapaKTepu30BaTh
COBPEMEHHbIEC HAYYHBIE OTKPBITHS B 00JIaCTH OMOJIOTUH;

pa3BUTHE y 00YUAIOMNXCS HHTEIUICKTYIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
IpollecCe 3HAKOMCTBA C BBIJIAIOUIMMUCS OTKPBITUSAMHU U  COBPEMEHHBIMHU
UCCJICIOBAHUSMH B OWOJIOTHMH, PENIAEMBIMU €10 MpoOJIeMaMu, METO0JOTHEH
OMOJIOTUYECKOTO UCCIICIOBAHUS, TPOBEACHHS IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUH,
perieHus: OMOJIOTMYECKUX 3a/lad, MOJEITUPOBAHUS OUOJIOTHYECKUX OOBEKTOB W
IIPOLIECCOB;

BOCIIUTaHUE Y OOYYArONINXCS [IEHHOCTHOTO OTHOIIEHUS K )KUBOW MPHUPOJIE B
IIEJIOM M K OTJCNBbHBIM €€ 00BEKTaM U SBJICHUSIM; (OPMUPOBAHUE HKOJIOTHIECKOM,

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO

rOCYAAPCTBEHHOE BHOKETHOE OBLLIEOBPA30OBATEJIbHOE 01.09.23 11:52 (MSK) CepTudmkat 17CE9O0EOEA40E82C93976AAD0AD446EC
YYPEXXAEHWE TMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FrEPOS1 COBETCKOIO COHO3A I'.A.

KOCTbIJIEBA, CroroBa EneHa AHaTonbeBHa, [vpekTop




T€HETHYECKOW IPaMOTHOCTH, O0IIIEH KYIbTYphI MOBEICHUS B IPUPOJIC; HHTETPAIIUU
€CTECTBCHHO-HAYYHbIX 3HAHU;

npuoOpeTeHre  OO0y4yalomMMUCS ~ KOMIETEHTHOCTM B pallMOHAIHHOM
IPUPOAOIIONIH30BaHUH (COOIIIOICHHE TIPABIII TIOBEICHUS B IPUPO/IE, OXPAHBI BUIIOB,
9KOCUCTEM, Ouocdepsl), COXpaHEHHWHU COOCTBEHHOT'O 3J0POBbS U 370POBBA
OKpyXaromux JoAe (coOmogeHuss wMep NpodUIaKTUKH — 3a00JIeBaHUM,
oOecrieueHne 0€30MaCHOCTH KU3HEAEATENbHOCTH B UYPE3BBIYAWHBIX CUTYyAIHSIX
OPUPOAHOTO M TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B TOBCEHEBHOM KU3HU;

CO37aHME  YyCIOBUM  JUIsi  OCO3HAaHHOTO  BbIOOpa  0OyHaromMMuUcA
UHIUBUIYaTbHON oOpa3oBaTenbHON TPaeKTOPHUH, CIOCOOCTBYIOLIEH
nocleayroneMy MnpoecCHOHATBPHOMY CaMOOMPEICICHUI0, B COOTBETCTBHH C
WHIVMBUAYaTbHBIMU HHTEPECAMH U ITOTPEOHOCTSIMHU PETHOHA.

OO11iee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YeHUE OMOJIOTUU Ha YTiyOJIeHHOM
YpOBHE cpeliHero oO1iero oopa3zoBanus, coctaiser 204 gaca: B 10 kiacce — 102
yaca (3 gaca B Hefieno), B 11 kimacce — 102 vaca (3 yaca B HeJleqo).

OT16op opraHu3alMoHHBIX (OPM, METOJIOB U CPEIACTB OOy4EeHHS OUOIOTHH
OCYIIECTBISIETCS ¢ y4€TOM Ccrlenu(pUKu €ro coaep)kaHus W HampaBICHHOCTH Ha
NpOAODKEHNE OWOIOTUYECKOTO 00pa3oBaHUS B OpPraHHM3AIUSAX CpPETHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

O0s13aTeabHBIM yCIOBUEM ITPU 00YUEHUH OMOJIOTUU HA YIITyOJEHHOM YpOBHE
SIBJISICTCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTUYecKux paboT. Takke ydactue
00y4JaroIuXcsl B BBIMTOJTHEHUU TPOSKTHBIX M YYEOHO-MCCIEA0BATEIbCKUX PadoT,
TEMaTUKa KOTOPBIX ONPENCACTCS yUUTEIEM Ha OCHOBE UMEIOIIIUXCS MaTepHUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBUH.
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COJEPKXAHUE OBYUYEHUA
10 KUIACC

CopnepxaHue TmporpaMMbl, BBIICIIEHHOE KYPCU8OM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utoroBoit arrectaruu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpemeHHas 6MoJIoTHsI — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHs
Ouonoruu.  buonormyeckue HayKd M HM3ydaeMble ~ UMH  TIPOOJIEMBI.
OyHAaMEHTaIbHbIE, NPUKIAJHbIE K IOHWCKOBBIE HAy4YHbIE HCCIEHOBAaHUS B
OuoJIoruu.

3HaueHue OMOJOruU B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYUYHOM
kapTuHbl mupa. Ilpodeccun, cBszaHHble ¢ Ouoioruei. 3HaueHUe OUOJIOTUM B
PAKTUYECKON JIEATEIbHOCTH YEJOBEKAa: MEAMUIMHE, CEJIbCKOM XO35HCTBE,
MPOMBIIJIEHHOCTH, OXPAaHE PUPOIBI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mennens, B. . Bepnanckuiu, U. I1. I1asnos, 1. 1. Meunukos, H. H.
Bagunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabnupel 1 cxembl: «CBsi3b OMOJIOTMU C JIPYTUMH HaykaMuy», «Cuctema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cUCTEeMbI U UX U3YYeHHE

JKuBpie cuCTEMBl Kak MOpeaMeT u3ydeHus Ouosioruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JAUCKPETHOCTh M IEJOCTHOCTb,
CIO0XHOCTh W YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHHU3aIM,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBbIH, OpraHU3MEHHBI, MOIMYJISLIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(Omoreonienotnueckuii), Ouocdepusid. Ilpomeccsl, mpoucxopsmye B KUBBIX
cucremax. OCHOBHbIE NpU3HAKU KUBOro. JKu3Hb Kak (opMa cCylniecTBOBaHUS
Marepuu. Hayku, n3ydaromine >KMBble CUCTEMBI HA PA3HBIX YPOBHSIX OPTraHU3AIUU.

N3yuenue xuBbix cucteM. MeTtonsl Omosormueckoil Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3AIMsA, MeTaaHanu3. llonsaTre 0 3aBUCUMON U
HE3aBUCUMOW TniepeMeHHOU. IInaHupoBanme »skcnepumenta. [locranoBka u
npoBepka rumnote3. HyneBas runote3a. [lorstie BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux naHHbIX. OIEHKA JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaToB. [IpruMHBI UCKaXeHUsT pe3yJbTaTOB »JKcrepumeHTta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu
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Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH >KH3HW», «buomornueckue
cuctembl», «CBOHCTBAa KUBOM MaTrepun», «YPOBHU OpraHU3ALMUU KUBOU
npuposib», «CTpoeHue KUBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOro opraHusma», «buoreonenos», «buocdepa», «Metoabl
VU3YUYCHUS )KUBOU ITPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000pYIOBaHUE ISl MPOBEACHUS HAOTIOICHUH,
U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METOJIOB IIPH
U3YYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykrypHO-QpyHKIIMOHaNbHAs eAuHUIA KuBoro. Mcropus
oTKpbITUs KieTkH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. lIBanH,
M. Hneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOM KJIECTOUYHOU
TEOPUH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMmatorpadus, 3eKTpodope3, METOJ MEYEHBIX aToMOB, audQepeHIHraibHOoe
HEHTPU(PYTUPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emoK. DAEKTpOHHasT MUKpockonusi. Kongoxanvhas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[Toptpersr: P. I'yk, A. Jleenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabnuipl u cxembl: «CBETOBOM MHUKPOCKOM», «IEKTPOHHBIA MUKPOCKOI,
«Hcropus pa3BUTHS METOAO0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaThl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEpPUATIBLHBIX KIETOK.

IIpakTnueckas padora «M3yyeHue METONOB KJIETOYHOM OHOJIOTHH
(xpomarorpadus, anexrpodopes, muddepeHmanbHOe IEHTPUDYTHUPOBAHUE,
[TLIP)».

Tema 4. XumMuueckasi OpraHu3anus KJIeTKU

XUMUYECKAN COCTaB KIETKHM. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ ponb Kak pacTBOpUTENS, pEareHTa, y4aCTHE B CTPYKTYPUPOBAHUM KIIETKH,
TEIUIOPETYIAIMU. MUHEpaIbHBIE BENIECTBA KIETKH, UX OMOJOoTHYeCKas poib. Poib
KaTUOHOB U AaHUOHOB B KJIETKE.

Oprannueckue BeliecTBa KJIETKA. buonornueckue mnoauMmepsl. benkwu.
AMUHOKHUCTIOTHBINA cocTaB 0enkoB. CTpyKTyphl OeTKoBON MoOseKyibl. [lepBuunast
CTpyKTypa Oeika, MeNnTUAHas CBi3b. BTopuuHas, TpeTU4Has, YETBEPTHUUHAS
ctpyktypbl. Jlenarypamms. CpoiictBa ©OenkoB. Kiaccudukamus — Oelkos.
buonornueckue Qpynkumu 6enkoB. /Ipuonsi.
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VYraesoasl. MoHOCaxapu/pl, IMCaXapUibl, OJIMTOCAXapPUIbl U TIOJIUCAXAPUIBI.
OO0muii TUTaH  CTpoeHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruyeckre GyHKIUU YTIIEBOIOB.

Jlunuael. ['mapodunsHO-rHAPOdOOHBIE cBOMCTBA. Knaccudukarus munuaos.
Tpurmuuepunsl, Qocomunuasl, BOCKH, CTEpouabl. buonmornyeckue QyHKIMH
aunuaoB. OOmIye cBOMCTBAa OMOJOTHYECKUX MEMOpPaH — TeKy4eCTh, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOIYITPOHUIIAEMOCTb.

Hyxkneunossie kuciotel. JJHK u PHK. CrpoeHune HYKJIE€MHOBBIX KHUCIIOT.
Hyxneorunel. Ilpunuun kommiementapHoct. IIpaBuno Yapradda. Crpyxrypa
JIHK — nBoitnas cniupasib. MectoHnaxoxaenue u ouonornueckue pynknuu JTHK.
Buaesl PHK. ®yukuun PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Mosiekyie ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbIE IEPEHOCUUKH, UX (DYHKIIMH B
Kietke. [pyeue nyxneozuompugocgamor (HT®). CexenupoBanue JJHK. Memoowv
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpyktypHas Ouojorusi: OMOXMMHYECKHUE U OMO(U3NYECKUE UCCIIEIOBAHUS
cocTaBa UM TMPOCTPAHCTBEHHOW CTPYKTYphl OuOMoOseKkyl. Mooeruposarue
cmpyKkmypul U QYHKyuil OUOMONEKYT U uUx Komniekcos. Komnvromepnulti ousatin u
Opeanuyeckull cCunme3s OUOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemMoHcTpanuu

[optpertst: JI. [lonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknus, O.
Conrep, C. [Ipy3unep.

Juarpammel: «Pactipenenenne XUMHUUECKUX 2JIEMEHTOB B HEXKUBOW IIPUPO/IEN,
«PacnipenieneHue XUMHUUECKUX JIEMEHTOB B JKUBOU MPUPOIE.

Tabmunel u cxemsl: «llepronuueckass TabnuIa XUMUYECKUX JJIEMEHTOBY,
«CtpoeHune MoJIeKynbl BOIb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHUE
MOJIEKYJIbl Oenka», «CTpyKTypbl OEIKOBOW MOJEKylbD», «CTpOo€HHE MOJEKYNl
yriaeBosioB», «CTpoeHue MOJEKyl JunuaoBy, «HyKIeMHOBBIE KUCIOTHIY,
«Ctpoenne Monekysibl ATO».

ObopynoBaHue: XUMHUYECKas OCyJa U 000pyJ0BaHHUE.

JlabopaTtopnas padora «O0HapyxeHHEe OCTKOB C TOMOIIBI0 KAYECTBEHHBIX
peaKIuiny.

JlabopaTopHasi pabdora «VccienoBaHue HyKJIEMHOBBIX KUCTIOT, BbIJIEJIEHHBIX
U3 KJIETOK Pa3JIUYHbIX OPTaHU3MOB.

Tema 5. CTpoenue n GQyHKIUM KJIETKH

Tunbl KIETOK: JyKapuoThyeckas U mpokapuotuyeckas. CTpyKTypHO-
(byHKITMOHAIbHBIE 00Pa30BaHMSI KIIETKH.
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CrpoeHure MpoKapuoOTHUECKOM KiIeTKH. KieTouHas cTeHKa OaKTepHuil M apXei.
OcoOeHHOCTH CTpPOCHHsI TEeTepOTpPOHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTO 1 poJIb MPOKapHOT B OMOIIEHO3aX.

Crpoenue U GyHKIIMOHUPOBAHKE dYKapHOTUUECKOM KieTku. [1na3zmarnueckas
MeMOpana (masmanemma). CTpyKTypa Ijia3MaTudeckoi MemOpaHbl. TpaHcHopT
BEIIECTB Uepe3 MIa3MaTuiecKyto MeMOpany: naccuBHbIN (nuddysus, obnerayéunas
muddy3us), akTUBHBIA (NIEPBUYHBIA W BTOPUYHBIM AaKTUBHBIA TPAHCIIOPT).
[Tonynponuniaemocts MeMOpaHbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHIOIUTO3:
NUHOIMTO3, (Paroruro3. Jk3omuTo3. Kierounas crenka. Ctpykrypa U QyHKIHUH
KJIETOYHOUM CTEHKH PACTEHU, rprOOB.

Huromnnazma. [{utozons. Lurockener. JIBuxenue nuuroruiazmbel. OpraHOUIbI
kieTkd. OqHOMEMOpaHHbBIC OPTaHOUIBI KIICTKHU: dHAoIIa3MaThuaeckas cetsb (DO11C),
anmapar [ oJbJKW, JIM30COMBI, HMX CTPOCHME | (QYHKIMU. B3anmMOCBs3b
OJIHOMEMOpPAHHBIX OPraHouJoB KieTkh. CTpoeHHe TpaHyISIPHOrO PETUKYJIyMa.
Mexanusm nanpasnenus 6eaxos ¢ IIIC. CuHTe3 pacTBOPpUMBIX OeikoB. CUHTE3
KJIETOYHBIX MeMOpaH. ['tankuit (arpanyssipHbIi) SHIOIIA3MAaTUYECKUN PETUKYITYM.
Cekperopnas ¢ynkuust annapara [onbxu. Moougukayus benkos 6 annapame
Tonvoorcu. Copmuposka benkos 6 annapame Ionvoxcu. TpaHCTIOPT BEIIECTB B
kieTke. Bakyonu pactutenbHbixX ki1eTok. Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpTaHOWABI  KJIETKH:  MHTOXOHJPHUH,  IIACTHJIBI.
Ipoucxooxcoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepeorcrkosckuii,
JI. Mapeynuc). Ctpoenne U (yHKIIMM MUTOXOHIpuM u mnactull. llepBuunsle,
BTOPUYHBIC U CIIOKHBIC TNIACTUAB (POTOCUHTE3UPYIOMINX SYKAPUOT. XJIOPOTIACTHI,
XPOMOIIIACTHI, JIEUKOIIIACTHI BHICIIIUX PACTEHUM.

HememOpannbie opranouabl kiaetku CTtpoeHue M (PyHKIIMM HEMEMOpPaHHBIX
OpraHOM]IOB KJICTKH. PuGocompr. IIpomesrxcymounvle Quramenmo.
MukpodunaMeHTsl. AKmuHosvle Muxkpoguiamenmol. MBIIEYHBIC  KIETKH.
AxmuHosbie KomMnoneHmul HemvliueyHvlx Kiemox. MukporpyOouku. Kierounsrii
nentp. CTpoeHWe © JABWKCHHE KIYTUKOB UM PECHUYCK. MUKpPOTPYOOUKH
nuToruiazmel. Llentpuons. benku, accoyuupoganmvie ¢ Mukpoguiamenmamu u
muxpompyoouxamu. Momopnoie benxu.

Anpo. Obonouka sapa, XpOMaTHH, KapHOILJIa3Ma, SAPBILIKH, KX CTPOCHUE U
byakuu. SAnepHbiii  O0enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pPaCHONIOKECHHE
XpoMocoM B HHTepha3HOM siApe. JIdyxpomamuu u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. /JlunHamuxa s0epHoll 00010uKku 6 mumose. Aoepnulil
mpaucnopm.

Krnerounsie BrmroueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu
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[Toptpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubr u cxembl: «CTpoeHHE DYKapUOTHUECKOW KIeTKn», «CTpoeHwue
XKUBOTHOM  KJIETKW», «CTpoeHHEe  pacTUTENbHOM  KiIeTKn», «CtpoeHue
MUTOXOHJIpUNY, «A1po», «CTpoeHrne NpOKApUOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MHUKpOIIpEnapaThl OaKTepruaIbHbIX KIETOK.

JlabopaTtopnasi padora «l3yueHHe CTpOEHHS KIETOK pa3IN4HbIX
OpTraHU3MOB.

IIpakTuueckas padora «l3ydeHue CBOUCTB KICTOYHON MEMOpaHbI».

JlabopaTopnasi pabdora «VcciaegoBanue IMasmoiiu3a W JACTUIA3MOJIM3A B
PACTUTENBHBIX KIIETKAX).

IIpakTnueckas padora «/3yueHue IBHKEHUS IIUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaX).

Tema 6. O0OMeH BelleCTB M MpPeBPAallleHHE JHEPTUU B KJIETKe

AccUMUIATINS U JUCCUMUIIALIMS — JIBE CTOPOHBI MeTabom3Ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(MHBIN U rerepoTpodHbI. YuacTue Kuciopoaa B OOMEHHBIX
npoleccax. JHepreTudeckoe obOecrnieueHue KieTku: npespamienue ATD B
oOMeHHBIX Tporeccax. DepMEHTaTUBHBIA XapakTep peakiuidl KIeTOYHOTO
Metabonmn3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JICHCTBUS.
Kodepmentrl. Otnuuns GpepMeHTOB OT HEOPraHMYECKUX KaTain3atopoB. benku-
AKTUBATOPbl M OEIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX
peakiuii OT pa3IUYHbIX (PAKTOPOB.

[lepBuuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KiIeTKe. DOTOCUHTES.
AHOKcuceHHbIl U OKcueeHHblli pomocunme3 y oOaxkmepuii. Ceemocodouparoujue
nUCMeHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
¢dorocunreza. CBeroBas u TeMHOBas (aspl. Pomoodvixarnue, Cz-, Cs- u CAM-munuvl
gomocunmesa. [IpogykTHBHOCT (poTOCHHTE3a. BrinsiHue pa3nuyHbIx (pakTopoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUECHHE (POTOCHHTESA.

XEMOCHHTE3. Pa3noobOpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUITUPYIOIHE OaKTEepUH, >KEIe300aKTepUHu, CEepOOAKTEPHH, BOJOPOIHBIC
OakTepun. 3HAYCHUE XEMOCHHTE3A.

Ana’poOHBIC Opranm3Mbl. Buasl Opoxenus. I[IpoaykTel OpoXkeHUS U UX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN O0JIC3HEH.

AdpoOHBIE OpTraHU3MBI. Oranbl HSHEPTreTUYECKOTO oOMeHa.
[ToaroroBurenbHbIN 3Tamn. [ THMKOIN3 — OECKUCIOPOIHOE PACIICIUICHUE TIIFOKO3HI.

buonornueckoe OKuCIEHHE, WM KIETOYHOE JbIXaHUE. POIbp MUTOXOHIpUN B
nporeccax onosorndeckoro okucieHus. [{uknuyeckue peakuuu. OKHCIUTEIHLHOE
dbochopunupoBanue. Iuepaus memopanHo2o epaduernma npomonos. Cunmes ATD:
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paboma npomouuou ATD-cunma3zvl. IlpenmyniecTBa a’poOHOro myTu oOMeHa
BEIIECTB Tepel aHadPOOHBIM. D(H(PEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdeMoHcTpanuu

IMoptpersr: k. Ilpuctnu, K. A. Tumupsaszes, C. H. Bunorpanackuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuubl u cxembl: «DoTocuHTE3), «IHEPreTHUECKUil 0OMen», «brocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, O00OpYAOBaHME ISl MPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHnas padorta «/3ydyeHne KaTaTuTH4eCKON aKTUBHOCTH ()EPMEHTOB
(Ha mpuUMepe aMuiIa3bl UK KaTanasbl)y.

JlabopaTopnasi pabora «/3yyeHue ¢GEepMEHTATUBHOIO pacCUICIIICHUS
NEPOKCH/Ia BOJOPOAA B PACTUTEIbHBIX U AKUBOTHBIX KIETKAX).

JlabopaTtopnasi pabora «CpaBHeHue mpolieccoB  (GOTOCHHTE3a W
XEMOCHHTE3a.

JlabopaTopHasi padoTa «CpaBHEeHHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBennass uHgopmManus U peaju3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHTe3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIHUSAX
MaTpUYHOTO cuHTe3a. Peannsanus HacieacTBeHHOW MH(opmanuu. ['eHeTnyeckuii
KOJZ, ero cBoucTBa. TpaHckpunuusa — MaTtpuunbii cuHTe3 PHK. IlpuHnmmns
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 aykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoBus OuocuHTe3a Oenka. KoaupoBanwe amuHOKHMCIOT. Posb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npeocmasnenusi o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKAPUOT W DYKApHOT. Perynsdiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['mmoresa
onepona (®. Kako0, XK. Mano). MozexynsapHnvie mexaHuzmovl IKCNPeccuu 2eHO8
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi cenos. Perynsius 0OMEHHBIX
IIPOLECCOB B KieTKe. KneTounslii romeocTas.

Bupycer — Hekerounsie (GOpMBI )KU3HUA U 00IUTaTHBIC Tapa3uthl. CTpoeHue
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KusHenHbvlll YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6akmepuogpazos.
Obpamuas mpanckpunyus, pesepmasd, uHmezpasa.

Bupycnsbie 3a0oneBanus 4enoBeka, kuBoTHbIX, pacteHuit. CITNJ/], COVID-19,
COIMAJIbHBIC U MEUITUHCKHUE MPOOIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccueog («bigdatar)
CMPYKMYpHuIX Ouoi02udeckux oanusix. Hanomexnonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynxyuu d6enxos. Cnocobsl 00cmasku 1ekapcma.
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JdemMoHcTpanuu

[Toptpetsr: H. K. Kosbrios, /1. 1. IBaHOBCKH.

Tabmuiel u cxembl: «brocuHTe3 Oenkay, «I'eHeTHUYeCKU Koy, «BUpych»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOJIETN BUPYCay.

Tema 8. )Ku3HeHHBIN HUKJI KJIETKH

Knerounsiii 1ukin, ero mnepuoabl W peryisiuus. Wutepdaza u  MuUTO3.
Oco0OeHHOCTH TpolleccoB, MpoTekawlux B uHTepdaze. [loAroTtoBka KIETKH K
neneHuto.  IlpecuHretndeckuidi  (MOCTMHUTOTHYECKHH), CHUHTCTHYECKUM U
MOCTCUHTETUYECKHM (MMPEMUTOTHUYECKUI) epUo bl UHTEP(A3HI.

Matpuunsiii cunte3 JHK — pennukanms. [Ipunnunsr perukanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA CHUHTE3, AaHTUIIAPAILICIIBHOCTb.
Mexannsm perukanuu JITHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepa3za. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTUIl. JIUIJIOWAHBIA W
rariouHbeli - Habopsl  XpoMocoMm. ['omosiormunsle xpomocombl. [lonoBbie
XPOMOCOMBI.

Jenenue kietku — MuTO3. CTaAMK MUTO3a U TPOUCXOSIINE B HUX MTPOLIECCHI.
Tunbl Muto3a. KapnoknHes u IUTOKMHE3. buonornyeckoe 3HayeHne MUTO3A.

Perynauust mutoTHyeckoro uukia kietkd. [Iporpammupyemasi KieTouHas
rudenp — arnomnros.

Kinerounoe s1po, XpoMocombl, (DYHKIHMOHAJIbHAsI T€HOMUKA. Mexanuzmbi
npoaugepayuu, oughghepenyuposku, cmapenus u euberu kiemox. «l{ugposas
Kemkay» — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmuubl 1 cxeMmbl: «Ku3HEHHBIM LUK KIETKW», «Muto3», «CtpoeHue
xpomocomy, «Pemmmkarusa JJTHK.

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTpenaparsl: «MHUTO3 B KJIETKax
KOpEILIKa JIYKa.

JlaGoparopHas padora «3yuenne = XpOMOCOM  Ha  TOTOBBIX
MUKpPOIPEapaTax».

JlaGopaTopHas padora «HaOmonenne MuTo3a B KJIETKaX KOHUYMKA KOpELIKa
JdyKa (Ha TOTOBBIX MUKpPOIIpEnaparax).

Tema 9. CTpoenue n GpyHKINHM OPraHU3MOB

buonornyeckoe pa3HooOpasue OpraHN3MOB. OAHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0GeHHOCTH CTPOCHHUS U KU3HEIEATEIHbHOCTH OAHOKIETOUYHBIX OPraHU3MOB.
baktepuu, apxeu, OJHOKJIETOYHbIE TPUObI, OJHOKJIETOYHBIE BOJOPOCIH, APYTUe
npotuctel. KooHMaIbHBIE OPraHU3MBI.
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B3auMocBsa3p 4acTei MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHel M
cucteMbl opranoB. OpraHusM Kak eIMHoe 1enoe. ['omeocTas.

Txanu pactenuii. TUIIBI paCTUTENbHBIX TKAHEH: 00pa3oBaTeNibHasl, TOKPOBHAS,
POBOJIAIIAs, OCHOBHAasl, MexaHuueckas. OCOOEHHOCTH CTpoeHus, (QyHKUMA u
pPAacHoJIOKEHUS TKAHEN B OpraHax PacCTCHUMU.

TKaHM KUBOTHBIX U YEJOBEKA. THIIBI KUBOTHBIX TKAHEW: JMUTEIHAIIbHAS,
COEeIMHUTENbHASA, MbIlIeuHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, QYHKIUNA WU
pPAacmoJIOKEHUs TKAHEN B OpraHax )KUBOTHBIX U YEJIOBEKA.

Opransl. BereratvBHblE M T'€HEpaTUBHbIE OpraHbl pacTteHuil. Opranbl H
CHCTEMBI OPI'aHOB XUBOTHBIX U 4esioBeKa. D yHKIIMM OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CKeleTbl OJHOKJIETOYHBIX WU
MHOT'OKJIETOUHBIX )KUBOTHBIX. HapyXHbIil 1 BHYTpeHHUH CKesneT. CTPOECHUE U TUTIbI
COE€JIMHEHUS KOCTEH.

JIBokeHne  opraHu3mMoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PEeCHUYHOE. [IBM)KEHHE MHOTOKJIETOYHBIX PACTCHUM:
TPONM3MBl M HACTUU. JIBUKEHME MHOIOKJIETOYHBIX JKMUBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Tutanue opranu3moB. llornomenne Boapl, YIIIEKUCIOro ra3a 1 MUHEPAIbHBIX
BEIIECTB  pacTeHusiMu.  [lutaHue  KUBOTHBIX.  BHyTpumomoctHoe u
BHYTPUKJIETOUHOE MHuIleBapeHue. [IuTtaHne mMO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTEIBHOTO TpakTa. [lumeBapurenvHbie kene3bl. [lumieBapurtesnbHas
CHUCTEMA YEJIOBEKa.

Jlpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. [{uddy3us
ra3oB 4€pe3 MOBEPXHOCTh KiIeTKH. KoxxHoe npixanue. [[pixarenbHas TOBEPXHOCTD.
’KabepHoe u nérouHoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
DBOJIOLIMOHHOE  YCIIOKHEHUE CTPOCHUS JETKHX TMO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHass cucTeMa 4YesioBeKa. MeXaHW3M BEHTWIALMU JETKUX y NTHILl U
MJIEKONUTAOUX. Perynsius apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHU3MOB. TpPaHCIIOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopt BemwecTB y KHUBOTHbIX. KpoBeHOCHass cucrema u €€ OpraHsl.
KpoBeHocnass cucrema TMO3BOHOUHBIX JKMBOTHBIX U denoBeka. Cepaue,
KPOBEHOCHBIE COCYJIbI U KpoBb. Kpyrum kpoBooOpamieHus. IBOJIOIUOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHUCTEMBI MO3BOHOYHBIX KHBOTHBIX. PaboTta
CepAla U €€ PEryslusl.

Briaenenue y oprann3mos. Belenenue y pacteHuil. Bolienenue y )KuBOTHBIX.
CokparutenbHble Bakyonu. Opranbl BbiaeiaeHus. DuibTpanus, cekpeuuss u
oOpaTHO€ BCachIBaHME KAaK MEXaHM3Mbl PabOTHI OpPraHoB BbieieHUs. CBS3b
IOJIOCTU Teja C KPOBEHOCHOW W BBIJACIUTEIIBHOM cUCTeMaMu. Belnenenue y
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MO3BOHOYHBIX JKUBOTHBIX W dYenoBeka. [louku. CtpoeHue u GyHKIIMOHUPOBAHHE
HeppoHa. OOpa3oBaHUE MOYHU Y YEIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OaKTepuil U MUCTHI MPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTeHui. KyTukyna.
CpencTBa MacCUBHON M XUMUYECKOM 3aIIUThl. OUTOHIUIBI.

3ammTa y MHOTOKIJIETOYHBIX JKHUBOTHBIX. [IOKpOBBI M WX TNPOU3BOIHBIE.
3amura opranu3ma ot Oonesnei. UMmyHHast cuctema denoBeka. KieTouHbll u
I'YMOpaJIbHBIH UMMYHUTET. BpoXI€HHBIH W TPUOOPETEHHBIN crenuduIecKuii
uMMYHHUTET. Teopus kioHanbHO-cenekTuBHOro ummynutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHu3MOB. PoJib BpoXkIEHHOTO
UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

Pazmpaxxumocte W perymsiuus  y  opraHusmoB. Paszapaxumocts y
OJTHOKJIETOUYHBIX OpraHu3MoB. Takcucsl. PazapaxuMoCTh U perynsuus y pacTEHUN.
PocTtoBble BemiecTBa U UX 3HAUYCHUE.

HepBhHasi cucrema u pediektopHas peryysiius y >XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTIIeNbl TOJIOBHOIO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u
pediexTopHas ayra. be3ycioBHbIe U YCIOBHBIE pe(IICKCHI.

['ymopanibHas peryssdinus U SHJIOKPUHHAs CUCTEMa YKUBOTHBIX W YEJIOBEKA.
JKemne3pl 53HAOKPUHHOM CUCTEMBI M X TOPMOHBI. JleiicTBrE TOPMOHOB. B3anmocCBs3b
HEPBHOW M SHJOKPUHHON cucteM. ['unoranamo-runodusapHas cucrema.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnos.

Tabmuupbl u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE
Bogopocnn», «bakrepum», «lIpocrenmmey», «OpraHbl LBETKOBBIX PACTEHUN,
«CucrteMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenuit», «KopHeBbsie cuctembl», «CTpoeHue ctelsy,
«CtpoeHue JNUCTOBOM IMIIACTUHKWY», «TKaHM >XKUBOTHBIX», «CKENET 4YeIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHOcHass cucrema», «JlpIxarenbHas

CHUCTEMa, «HepBHas CHUCTEMA, «Koxay, «Mpleunas CHUCTEMA,
«BplenurenbHas CUCTEMa», «ODHJOKpPHHHAs cuctema», «CTpOEHHUE MBIIIIBDY,
«Ammynurter»,  «Kuiieunomonoctusie», «CxeMa  NHUTaHUS  PacTEHUN,

«KpOBEHOCHbBIE CHCTEMBI [IO3BOHOYHBIX KUBOTHBIX», «CTpPOCHHE THUIPHDY,
«Crtpoenue mnaHapum», «BHyTpeHHee cTpoeHue n0kAeBOro 4epssi», «HepBHas
cuctema poeio», «HepBHas cucrema rymkw», «HepBHas — cuctema
npecMmbikatomuxcs», «HepBHas  cucrema  nTuiy, «HepBHas — cuctema
MIIEKOTITaroIX», « HepBHast cuctema uenoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENnapaThl OJHOKICTOYHBIX
OpraHU3MOB, MUKpPOTpENapaThl TKAaHEH, PaKOBUHBI MOJUTFOCKOB, KOJUICKITUU
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HACEKOMBIX, UTJIOKOXKHUX, KUBBIE JK3EMIUISIPhl KOMHATHBIX PACTCHHM, repOapuu
pacTeHHMil pa3HbIX OTACJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUJICKIIMK OECMO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyioBaHUE JJIs1 IEMOHCTPALlMU TOYBEHHOTO U BO3yIIIHOTO MUTAHUSI PACTEHUH,
pacuieruieHus Kpaxmaiia u OeJIKOB MOoJ1 IeHCTBUEM (PEPMEHTOB, 000OPYAOBAHUE JIJIS
JEMOHCTpALMU OIBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHH3Ma
JBIXaTEJbHBIX JBUKEHHI, MOJIENIA TOJIOBHOTO MO3ra Pa3jNYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydueHue TKaHeil paCTCHUIN».

JlaGopaTopHasi pabora «/3ydyeHue TKaHEH )KUBOTHBIX).

JlabopaTopHasi padora «/3yueHrne OpraHoB UBETKOBOTO PACTECHHUS.

Tema 10. Pa3MHo:KeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecnosioro  pa3MHOXKEHHUSA:  [OYKOBAaHUE,  CHOPYJISIUS,
dbparMeHTalus, KIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. IlonoBble KIeTkW, win rametsl. Meio3. Craaun
Mmero3a. [loBegenue xpomocoM B Meiiose. Kpoccunrosep. buosnornyeckuii cMpica
M€No3a W TOJOBOr0 mpouecca. Melo3 U ero Mecro B KU3HEHHOM LHKIIE
OpraHU3MOB.

IIpenzaponsliieBoe pazputue. I'amerorenes y ;xuBOTHbBIX. 11010BbIE KeEne3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHHEe U SMOPUOHAIBHOE pa3BUTUE JKUBOTHBIX. CrocoObl
OIUIOZIOTBOPEHMSI: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NHauBulyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOPHOJIOTHS — HAayKa
0 Pa3BUTUU OpPraHU3MOB. Mopgpozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u modenu mopghocenesza. Cragum >MOpuUOreHesa
KUBOTHBIX (Ha mpumepe Jjarymku). [pobmenuwe. Tumbr  npoOGreHus.
Jlemepmunuposannoe u HedepmuHuposanmnoe Opobaenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIIEKONMHUTAIOUIUX. 3apOAbIIIEBbIE JIUCTKU
(ractpyssinust). 3akiiajika OpraHOB M TKAHEW U3 3apO/IbIIIEBbIX JIUCTKOB. B3anmHoe
BIUSHUE YacTeW pa3BUBAIOIIECTOCS 3apojbliia (dMOpHOHATbHAS WHIYKITUS).
3aknazka IUTAaHA CTPOEHMS JKMBOTHOIO KaK  pPe3yJibTaT HEepapXUUYECKHUX
B3aMIMOJICHCTBUI TEHOB. BimsiHMe Ha SMOpPHOHAIIBHOE pa3BUTHE Pa3IAYHBIX
(akTOpOB OKpY’KaIOIIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. [locTamOpuoHansHbIl Tiepuon. [Ipsmoe u
HenpsMoe pasButhe. PaszButue ¢ MeramMopdo3oM y OECHO3BOHOUHBIX U
NO3BOHOYHBIX >KMBOTHBIX. BHOJOrmyeckoe 3HAYEHHE NPSIMOr0 U HEMNPSMOIO
pa3BUTHUA, UX PACHPOCTpaHEHUE B MpUpoAe. TUlbl pocTa >KUBOTHBIX. DakTopbl
PETYISIUU POCTA )KUBOTHBIX U YesnoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHUS
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y JKMBOTHBIX U yenoBeka. [lepnoabl oHTorenesa uenoBeka. CTapeHre U CMEPTh KaK
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxxenne u pasButue pacrenuil. ['ametodur u crnopodut. Meiio3 B
YKU3HEHHOM ITMKJIe pacTeHuit. OOpa3zoBaHue CIIop B Mpoiiecce Merio3a. ['amerorenes
y pacteHuid. OIUI0I0TBOPEHUE U Pa3BUTUE PACTUTENIBHBIX OpraHu3MoB. J[BoiiHOE
OIIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYISALUA OHTOI€HE3A Y PACTEHUM U JKUBOTHBIX.

JdeMoHcTpanuu

[Toptpersl: C. I'. HaBamwun, X. [llneman.

Tabmuubr u cxembl: «BereratuBHoe pasmMHOxeHHe», «Tumbl Oecrnosoro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIAaMHJOMOHAIb, «Pa3MHOMXEHHE SBIIIEHBI»,
«Pa3MHOXeHUe TUApb, «Meio3», «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
SIMIEKJIETKU U criepMaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsimoe u
HENpsIMOE pas3BuThe», «Pa3BuTHe MalcKoro xyka», «Pa3BuTue capaHumy,
«Pa3Butne mnArymkmn», «JlBOWHOE OIUIONOTBOPEHUE Y IBETKOBBIX PACTEHHUIN»,
«CtpoeHne ceMsH OJHOIOJIbHBIX U ABYJOJBHBIX PACTCHUN», « KU3HEHHBINA UK
MOPCKOM KamycThl», «  KU3HEHHBIN LIUKII MXa», « KU3HEHHBIN LIUKJI TATOPOTHUKAY,
«KW3HEHHBIN UK COCHBDY.

OGopynoBaHUE: CBETOBOM MHUKPOCKON, MHKpOMpenaparsl SUIEKIECTOK H
CIIEpMAaTO30UI0B, MOJIEIb «L MK pa3BUTHS JISTYIIKW.

JlaGoparopHas padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHUKPOTIPENapaTaxy».

IIpakTuyeckass padora «BpisiBlieHUE NOPU3HAKOB CXOJACTBA 3apOJIbIIIEH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHME OpPraHoB pPa3MHOXKEHHUS BBICIINX
pacTeHun.

Tema 11. I'eHeTMka — Hayka 0 HaCJeACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoOB

HcTopus cTaHOBIIEHUS U PAa3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Menzens,
I'. ne ®pusa, T. Moprana. Posib OT€4eCTBEHHBIX YYEHBIX B PAa3BUTUU T'€HETHKH.
Pa6oter H. K. Konemosa, H. U. BaBunosa, A. H. berosepckoro, I'. /. Kaprieuenko,
10. A. ®wmmuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHbBIE€ T€HETUYECKUE MOHSITUS U CUMBOJIBbL. | 'OMOJIOTHUYHBIE XPOMOCOMBI,
aJUlelIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIA WU PEUECCUBHBIN
pHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTAS JIMHUSI, THOPHUIbI, TCHOTHUII, (DEHOTHTI.
OcCHOBHBIE ~ METOJbI ~ TE€HETUKH: THOPUIOJOTUYECKHM,  [UTOJOTHYECCKHUH,
MOJIEKYJIIPHO-TE€HETUYECKUM.

JdeMoHcTpanuu
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[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Kosnsnos, H. H.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuubl U cxembl: «MeToJIbl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

Jlabopatopnas paGora «Jlpo3oduna kKak OOBEKT TI'€HETUYECKUX

HCCIIEJOBAaHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH MeHzaenss — 3aKOH

eAMHO00pa3usi rTHOpUI0B MepBoTo nokosieHus. [IpaBuno qomunupoBanus. Bropoi
3aKOH Menzenss — 3aKOH pacLICIUICHUsl IpU3HAKOB. LlUTOsIOrMueckre OCHOBBI
MOHOTHOPUTHOTO CKpeIMBaHus. [ MmoTe3a YucToThl ramer.

AHanu3upyooniee ckpemuBanue. [I[poMexyTOuHbI XapaKTep HAcJIEIOBaHMUS.
Pacmiennenue npu3HakoB MpU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuanoe ckpeuBanue. TpeTuil 3akoH MeHienst — 3aK0OH HE3aBUCUMOTO
HacJieI0BaHus IpU3HAKOB. L{UuTonornyeckre 0CHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

CuerieHHOe HacieoBaHue npusHakoB. Pabotel T. Moprana. CuerieHHOe
HACJIEOBAaHUE T'€HOB, HApPYLIEHHWE CUEIUICHHS MEXAY TeHaMu. XPOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

['eneTnka nona. XpoOMOCOMHBIA MEXaHU3M ONPEACIICHUS NOJIA. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII W reTeporaMeTHbI Moi. ['eHernueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CHETUIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. 1nenorponust — MHOKECTBEHHOE JEHCTBHE
reHa. MHOXECTBEHHbIN auienn3M. B3aumonencTBue HeaUIENbHBIX T'EHOB.
Kommiementaprocts. Onucras. [lonumepus.

['eneTMUECKUI KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(PM3HOJIOTMYECKUX  MPOLIECCOB, IOBEIECHHS W  KOTHUTUBHBIX  (PYHKIUH.
['eHeTnyeckue MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3UH
— MapasuT» U «XO35IMH — MHUKpoOHOM». ['eHeTmyeckue acmeKkTbl KOHTPOJIS U
MU3MEHEHMs HacJIeICTBEHHOM MH(OpPMAaIIMK B TOKOJIEHUSIX KJIIETOK U OPraHU3MOB.

JdemMoHcTpanuu

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

Tabmuupl n cxemsl: «IlepBblil 1 BTOpoil 3akoHbl Mennens», «Tpertnii 3akoH
Menpens», «AHanu3upymollee ckKpelmuBaHuey», «HemonHoe noMUHMpOBaHHEY,
«CremnyieHHOEe HaclieOBaHUWE MPHU3HAKOB y Apo30Quiibl», «l'eHeTuka Imosay,
«Kapuotunn 4enoBeka», «Kapuotun npozodumibl», «KapuoTum OTHIBD,
«MHOX€ECTBEHHBIN aJlJIeIu3M», «B3auMo1eiCTBUE T€HOBY.

O6GopynoBanue: MOAENb Ui JEMOHCTpAIlMd 3aKOHOB €IMHOOOpa3us
ruOpuIOB TEPBOrO IMOKOJEHUS UM PACIIEIUICHUS TPU3HAKOB, MOJENb JUIs
JEMOHCTpAlM 3aKOHA HE3aBUCHMOI'O HACIEAOBaHUs IPU3HAKOB, MOJEIb IS
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JEMOHCTPAlMH CLEIJICHHOTO HACIEI0BAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpomnpemnapar: «J{po3odunay.

IIpakTuueckas padora «lI3ydyeHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpENIUBaHUA Y IP030(DUITBD».

IIpakTuueckass  padora  «M3ydeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIUBaHUA Y IP030(UITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeasl npu  (GopmMupoBaHuM (DEHOTHUTA.
N3meHunBOCTh MpU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHbIE NMPU3HAKUA. Buabl
V3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACJICICTBEHHAS.

MopaudukanuonHas u3MeHUYMBOCTh. Poib cpeasl B (opMUpOBAHHUU
MoauUKAIMOHHON M3MeHUMBOCTH. Hopma peakiuu mpu3Haka. BapuannoHHbBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MOau(UKAIMOHHON
VU3MEHUYHUBOCTHU.

I'enoTunuyeckass ”3MEHUYUBOCTh. CBOMCTBA T€HOTUIMMYECKON N3MEHYMBOCTH.
Buapl reHOTUTIHYECKON M3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KoMmOvHaTBHAsT W3MEHUYMBOCTh. Melo3 U TMOJOBOM MPOILIECC — OCHOBA
KOMOWHATHUBHON M3MEHUYMBOCTU. P0JIb KOMOMHATUBHON M3MEHYMBOCTH B CO3J[aHUU
TEHETUYECKOr0 Pa3HO00pa3us B Mpejiesiax OJJHOTO BU/IA.

MyTtanuoHHass W3MEHYMBOCTb. BuIbl MyTauui: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHIYUMPOBAHHBICE MyTallMu. SnepHele u
HUATOIUIa3MaTH4YecKkue mMytanuu. CoMaTHYeCKHWe M MOJOBble MyTanuu. [IpuyumHbI
BO3HMKHOBEHUsI MyTauuil. MyTareHbl ¥ WX BJIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTA MYTAIMOHHOI'O MPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIJIO0B B
HacinenctBeHHOM u3MeHunBocTH (H.M. BaBuioB). BHesnepHas M3MEHUHMBOCTh H
HACJIEICTBEHHOCTb.

Onucenemuka U 3INUCEHOMUKA, PONb ONUSEHEMUYECKUX (HaKkmopos 8
HACIe008aHUY U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB Y OP2aAHUZMOS.

JdemoHcTpanumn

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuet u  cxembl: «Buagsl  u3MeHYHMBOCTHY», «MoaubuKamoHHas
U3MECHYHUBOCTDY, «KombOuHaTHBHAS U3MCHYHUBOCTBY, «Meiosy,
«OmnogoTBopeHuey, «I'eneTnueckue 3a00aeBaHms YeI0BEKa», « Bumbl myTammii.

O6opynoBaHue: >XUBbIE W TepOapHbIC IK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (¢potorpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHYHBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAITMOHHON HW3MEHYMBOCTH. [locTpoeHue BapHaIllMOHHOTO psga U
BAPUALIMOHHOU KPUBOM.
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IIpakTuueckas padora «Mytamuu y Apo3odunsl  (Ha  TOTOBBIX
MUKpOIIpENnapaTax)».

Tema 14. I'eneTnka 4yen0Bexka

Kapuotun yenoseka. MexayHapoaHas mporpamMma HMCCIEAOBaHUS T'€HOMA
4yeyjloBeKa.  MeToapl  M3Yy4EeHMsT TEHETHMKHM  YEJIOBEKa: I'eHEaJOrM4eCKuH,
OJIM3HEIOBBIH, UTOT€HETUYECKHIA, MONYJIAIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHU . CoBpemeHHOE onpeesieHue TE€HOTHUIA!
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIUPOBAHKUE, B TOM YHUCJIE C MOMOIIBIO
[M[[P-ananu3a. HacnenctBenHbie 3a00ieBaHMs YelloBeKa. [ eHHbIE U XpPOMOCOMHBIE
0oJie3HM yenoBeKa. boyie3HW C  HacleICTBEHHOW MPEApaCIiONOKEHHOCTBIO.
3HaueHUE MEAMIIMHCKON T€HETUKHU B MPEJOTBPALICHUH U JICYEHUH T€HETHYECKHUX
3a0osieBaHUM uenoBeka. MeauKO-TeHETUYECKOoe KOHCYJbTHUpoBaHUE. CTBOJIOBBIC
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». JTUYECKUE ACIEKThI UCCIENOBAHUN B
00J1aCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue QakTopbl TOBBIILIEHHONW YYBCTBUTEJIBHOCTH YENOBEKAa K
($u3MUEeCKOMY U XMMHUYECKOMY 3arps3HEHUIO0 OKpY’Karolle cpeabl. I'eneTnyeckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MaTOJIOTHSM.

JdemMoHcTpanuu

Tabnuubl n cxemsl: «Kapuotun venoBeka», «MeTolibl U3y4EeHHs] TE€HETUKHU
yesioBekay, «l 'eHeTnyeckue 3a0071eBaHUs YETOBEKaY.

IIpakTnueckas padora «CocTaBiieHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cesnexkuust Opranu3sMoB

JlomecTukanus U celeKIrs. 3apOKICHNUE CEIEKIMU U JOMECTUKALINU. Y UEHHE
H. U. BaBunoBa o LleHTpax NpOUCXOXIEHUS M MHOrooOpasusi KyJIbTYPHBIX
pactenuil. Poiib cenexkuuu B CO31aHUM COPTOB PACTEHUH U IIOPOJ KUBOTHBIX. COpT,
OpOJIa, IITaMM. 3aKOH T'OMOJIOTHYECKHUX PSIIOB B HACJIEACTBEHHON N3MEHUYNBOCTH
H. . BaBuiioBa, ero 3HaueHue I CEIEKIIMOHHON PabOTHI.

Metoapl cenekunoHHOW paboTel. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUyaIbHbBIN. Jramnel KOMOMHAIIMOHHON CEJICKIIUU. HUcnsiTanne
npou3BoanTeNel Mo moToMcTBY. OTOOp MO TEHOTUIy C MOMOUIBIO OLEHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP IO TEHOTUITY ¢ moMoIbio aHanu3a JIHK.

HcKyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKUHOHHOM  palOoThlI.
PagnanmoHHbBIN 1 XMMUYECKUN MyTareHe3 Kak NCTOYHUK MYTallMM Y KyJIbTYPHBIX
¢opm opranusmoB. lcnonb3oBaHHE T€HOMHOIO PEJAKTUPOBAHUS U METOOB
pexoMmOuHaHTHBIX JIHK /1 momydeHns ucxoMHOTo MaTepuraia Jisi CEJICKITUH.

[Tonyuenue IIOJIMIUIONIOB. BuyTtpusnaoBas rudpuaAn3aIys.
bnuskopoacTBeHHOEe  cKpelmiuMBaHMe, WM UHOpuauHr.  HepoacTBeHHOE
CKpelllMBaHue, Wiu ayTOpuauHr. I'erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas ruOpunmsauus. Ilpeomonenue Oecronus
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MEKBUJIOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIIUN PACTEHUH U )KUBOTHBIX. «3e1éHas
DesonoOYUsLY.

CoxpaHeHue U U3y4eHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U X
JMKUAX POJIMYEH ISl CO3/]aHUsl HOBBIX COPTOB U TUOPHJIOB CEIIbCKOXO3SIMCTBEHHBIX
KyIbTyp. H3yuenue, coxpawenue u YnpaeieHue 2eHemuyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBLIX  JHCUBOMHBIX 8 Yeasiax VIVYULeHUs
CYyuecmeyiomux U Co30aHusi HO8bIX NOPOO, JTUHUL U KPOCCO8, 68 MOM YUcle C
NpUMEHEHUEM COBPEMEHHBIX MEMO008 HAYUHbIX UCCAe008AHULL, Nepedosblx uoell u
NepCneKmuBHbIX MexXHON02ULL.

JdeMoHcTpanuu

[Toptpersi: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykpanenko, b. JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabnuibl u cxembl: «L{eHTpBI MPOUCXOKIECHUS U MHOTO00pa3usi KyJbTYpPHBIX
pacTeHHi», «3aKOH TOMOJOTHUYECKUX PSAOB B HACJIEACTBEHHOW M3MEHUYMBOCTHY,
«Metogpl cenekuumn», «OTnanéanas rudpuauzanus», «MyrareHesy.

JlaGoparopnas padora «/3yueHne cCOpTOB KyJIbTYPHBIX PACTEHHI U MOPOJ
JIOMAIIIHUX JKUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue METONOB CENEKIIUA PACTEHUI.

IIpakTnueckas padora «IIpuBrBKa pacTeHUIN.

IKekypeusi «OCHOBHBIE METOABI M JOCTHKEHUS CEJNEKIHMH DPACTEHUW H
KUBOTHBIX (Ha CEJNIEKIIMOHHYIO CTaHLMIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBI y4YacTOK, B TEIUIMYHOE XO34MCTBO, B JIA0OPATOPHUIO
arpOyHHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo10rust U CHHTeTHYECKAs1 OMOJIOT S

OOBEKThI, HMCHOJb3yEeMble B OHOTEXHOJOTMHM, — KJIETOYHbIE W TKaHEBbIE
KYJbTYpBHI, MHKPOOPTaHU3MBI, ux XapaKTEpUCTHKA. TpagunuonHas
OMOTEXHOJIOTHS:  XJIEOONEUEHNEe, IMOJIYYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHONENHE. Mukpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOMOIOTUYECKUX
TexHoJorui. [Ipon3BoacTBo Oeiaka, aMUHOKHACIOT U BUTAMHHOB.

Co3niaHre TEeXHOJOrMid U MHCTPYMEHTOB II€JICHANPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBbIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KalINX HE BCTPEYAIOIIHUECs B IPUPOIe OMOCUHTETUYECKUE TTYTH.

Knerounass mnxxenepusa. MeToapl KyJIbTypbl KJIETOK U TKAaHEW PAaCTECHUU M
K®uBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3AIUMS ¥ COMATHYCCKUN
smOpuorene3. lcronp3oBaHue TrarjiouJOoB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKNIOHAbHbIX anmumen. Mcnoav3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
aumumen 6 meduyurne. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIHs
SIMUEKJIETOK U KJIOHUPOBAHUE XKMBOTHBIX. METOJI TpaHCIUIAHTAUMU SIAEP KIIETOK.
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Texnonozuu 0300posneHus, KyIbMusUpo8aHus U MUKPOKIOHAILHO20 PAZMHONCEHUS]
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi W TeHHasl WHXeHepus. VCKyCCTBEHHBI CHHTE3 TI'€Ha W
koHcTpyupoBanue pexkomounantueix JIHK. Cozoanue mpanceennwvix opeanuzmos.
JIoCTHKEHUS U IEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOM MHKEHEPUH. JKOJIOTMUECKHE
U DTUYECKHE MPOOJIeMbl TEHHOW WHKEHEPHUH.

MenunuHckue onorexnonoruu. [locrrenomuas nudposas meaunuHa. [TLP-
JMarHoCcTUKa. MeTaboJIOMHBIN aHaiu3, TeHOLUEGHTPUYECKUH aHaiu3 MpoTeoMa
YeJIOBEKa I OLIEHKH COCTOSIHUSL €ro 3J0poBbs. M CIONb30BaHHME CTBOJIOBBIX
kiaeTtok. TaprerHas Tepanus paka. 3D-OnmoumkeHepus s pa3pabOTKU
(GbyHIaMEHTaIbHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTHM, CO3JaHusl KOMIUIEKCHBIX
TKaHEH COYETaHWEM TEXHOJOTHM TpEXMEPHOro OMOMpHHTHHTA U ckaddosauHra
JUIsl pELICHUS 3a7a4 IEPCOHATU3UPOBAHHON MEIUITUHBI.

CoznaHue BEKTOPHBIX BaKUMH C LEJIbI0 0OecredyeHus: KOMOMHUPOBAHHOMU
3amuThl OoT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISIPHBIX MEXaHU3MOB
dbynkunonuposanuss PHK-conepkamnux BUPYCOB, BBI3BIBAIOIIUX 0CO00 OMacHBIE
3a00sieBaHUS YeJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnuiel u cxeMbl: «Mcronab30BaHuE MUKPOOPTAaHU3MOB B ITPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTrouHas nHkeHepus», «['eHHass HHKEeHEPUSD».

JlabopaTopHasi padora «/3yueHue 00bEKTOB OUOTEXHOJIOTHUIY.

IIpakTnueckas padora «llosydeHne MOTOYHOKHUCIBIX TPOAYKTOBY.

Jkckypeusi «buoTexHonoruss — BaxKHEHIIAs MPOU3BOJAUTENIbHASA CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOrMYECKOE IMTPOU3BOJICTBO)Y.

11 KIJACC

Tema 1. 3apokaeHue u pa3BUTHE 3BOJIONUOHHBIX INpeICTABJICHUNA B
0uoJI0THH

OpomonmonHas Tteopuss Y. [apBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas AesaresbHOCTh Y. JlapBuHa.

JIBrkyIue cuibl 3BoJionuy BUAOB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXEHHUS OpPraHW3MOB, HACJICJICTBCHHAs W3MEHUYMBOCTh, Oopprba 3a
CYIIIECTBOBAHME, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTnueckor teopun sBomonuu (CTD). HedrpanbHas
Teopuss dBomronuu. CoBpeMeHHass DBOJIOIMOHHAS  OWojorus. 3HAYCHUE
ABOJIFOIIMOHHON T€OpUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHcTpanuu
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[Toptpetsl: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. 1. HImansraysen, x. Xomaneix, /1. K.
benses.

Tabnuub! u cxemsl: «Cuctema xxuBoit mpuposl (o K. Jlunuero)y», «Jlectauia
XKUBBIX cymecTB (1o Jlamapky)», «Mexanusm (GopmMupoBaHus MPUCTIOCOOTCHUHN Y
pacTeHul u KuUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapuipyta mytemectBus Y.
Hapsuna», «Haxonku Y. [apBuna», «®Popmbl OOphOBI 3a CYIIECTBOBAHHUEY,
«IToponpl Tomy0Geit», «MHoOroobpasue KyibTypHBIX (OpM KamycTbl», «Ilopojibl
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpazoBaHus HOBBIX BUAOB (1o Y. J[apBuny)»,
«CxeMa COOTHOLIEHUS ABWKYIIMX CHJI 3BOJIOLUN», «OCHOBHBIE TOJOXKEHUS
CUHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKPO03BOJIIOLHSA U €€ pe3yJIbTAThI

[Tomynsanust Kak 3JeMEHTapHasi eAuHUIA 3BOJIIOUMU. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3HOOOpa3usi M CTPYKTyphl mnonyisauuid. M3menenue
reHooHJla TOMYJISIUMU KaK >3JIEMEHTAapHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHetuueckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (JABMXKYILIHUE CHJIb) SBOJIONUH. MyTallMOHHBIN
npouecc. KomOunatuBHas u3MeHUuMBOCTh. [Jlpelid reHOB — ciydaiiHbie
HEHaIpaBJICHHbIE U3MEHEHUS YacTOT ajuiesield B nonysiuusax. (et ocHoBaTens.
Appexm o6ymouinounozo eopaviwika. CHudceHue 2eHemuuecKko2o pazHooOpa3usL:
npuuunsl u cnreocmeust. llpossnenue s¢ppexma opetigha 2eHo8 8 HOILUIUX U MATbIX

NONYIAYUSX. Murpanumn. N3omsmus NOMYJIALINM: reorpaguyeckas
(mpocTpaHCTBEHHAs ), OMOJIOrHYecKast (penpoayKTUBHAS).
EctecTBeHHBI 0TOOp — HampaBisOmMi  Qakrtop 3BomouUU. DPOpMEI

€CTECTBEHHOT0  OTOOpa:  JABWXKYIIMHA, CTaOWIM3UPYIOIIMHA,  pa3pbIBarOLIUi
(zm3pynTuBHbIi). IlonoBoil oTO0p. BO3HMKHOBEHHE M 3BOJIIOLMS COLMAIBHOTO
MOBEJICHUS JKUBOTHBIX.

[IpucnocoOGneHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIUH.
BozaukHOBeHNE PUCTIOCOOIEHNT Y OPTaHI3MOB. ApoMOp (O3l U UANOATATITAIIUH.
[Tpumeps! TprCTIOCOOJICHHI Y OPTaHU3MOB: MOP(HOIOTHIECKUE, PU3UOTOTUIECKUE,
onoxumudeckue, ToBeAeHUYeCKHe. OTHOCHTENBHOCTh  MPHUCTOCOOIICHHOCTH
OpTraHU3MOB.

Bun, ero kputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTar
MUKpO3BOJOMK. M3omsanust — kimoueBod ¢aktop BupooOpazoBanus. [lytn u
CITOCOOBI BUJI000pa30BaHUS: ajIonaTpuYecKoe (reorpaduueckoe),
CUMITATPUYECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE» (monUIIION IU3aIus,
rubpuau3anus). JIMTeTsHOCTh IBOTIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOPMHPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.
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Ponb aBomonioHHOM OMOI0THHY B pa3pab0TKe HAYYHBIX METOJIOB COXPAHEHUS
O6ropazHoobOpasusi. MHUKPOIBOMIONKA U KOIBOJIONMS MApa3sUTOB U HUX XO3SEB.
Mexanu3mbl (OPMHUPOBAHUS YCTOMUHMBOCTH K AHTHOMOTUKAM U CIIOCOOBI OOPHOBI €
HEW.

JdeMoHcTpanuu

[Toptpetsr: C. C. YeTBepukos, 3. Malip.

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsaironHas
CTpYKTypa BuAa», «Cxema NnposiBjeHus: 3akoHa Xapau—Baiin6epray, «Buxyiiue
CWJIBl ABOJIOLUNY, «IDKOJIOTHYECKas M30JILMS MOMYJIAIHUi ceBaHCKOU (openmy,
«"eorpaduueckast u30SA1Us JIMCTBEHHUIIBI CHOMPCKOM U IUCTBEHHUIIBI JJayPCKOM»,
«lTonmynsALIMOHHBIE BOJHBI YUCJIEHHOCTH XHUIIHUKOB U XXEPTB», «Cxema IencTBus
€CTECTBEHHOT0 0TOOpa», «@opMbI O0pLOBI 3a cyliecTBOBaHUEY, « IHIyCTpUanbHbIN
MenaHu3My»,  «KuBble — uckomaembie»,  «lloKpoBUTENbCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipemynpexnaromas OKpacka 3KUBOTHBIX», «DU3HOJOTHYECKHE
agantauun», «lIprucnocoOleHHOCT, OpraHu3MoB U €€ OTHOCUTEIBHOCTHY,
«Kpurepuu Buaa», «Bunapl-nBoiHUKN», « CTpyKTypa BUJa B mpupoae», «Crnocoobl
BU1I000pazoBaHus», «l eorpaduueckoe BUI000pa30BaHue TPEX BUIOB JIAHIBIIIICHY,
«IKOJOTMYecKoe BHUJI000pa30BaHUE BUAOB CUHUI, «IlOJUIUIOMIBI pacTeHHID,
«KarmycTHO-peiIeuHbIi THOPUIY.

O6GopynoBaHue: repObapuu pacTeHUH, KOJUICKIIMN HACEKOMBIX, Uyydelia NTHUI] U
3Bepel ¢ mpuMepaMu pa3IMuHbIX TPUCIIOCOOJICHUM, yydelia MTULl U 3Bepeil pa3HbIX
BUJIOB, TepOapuu pacTeHUU ONM3KUX BHUJOB, OOPA30BABIIMXCA Pa3IUYHBIMU
crnocobamu.

JlabopaTopHasi pabota «BrisiBJIeHHE U3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlabopaTopHnasi padora «IIpucnoco0iaeHus OpraHu3MOB U UX OTHOCUTEIbHAS
1eJeCO00Pa3ZHOCThY.

JlaGopaTopnas pabdora «CpaBHeHHE BHIOB 1O MOP(HOIOTUYECKOMY
KPUTEPHUION.

Tema 3. MaxkpodBolonMs U €€ pe3yabTaThbl

Meronbl  HM3ydeHUs  MakKpol3BOMOIMHU. [lameoHTOIOrHMYecKHe  MeEeTOJbl
u3ydeHus: odBoonmu. Ilepexomuapie  ¢GopMbl W (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduueckne meronbl uzydeHus sBomornuu. CpaBHeHHE (IOpHI U
¢dayHpl MaTEpHKOB W OCTPOBOB. buoreorpaduyeckue obnmactu 3emuu. Bunubi-
SHJIEMUKHU U PEJIHUKTHI.

OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OIOTHUESCKHE METOBI M3YUCHHS
3BOMIONMHU. ['eHeTMyeckne MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a U TOSBICHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OpPraHbl.
Pynumentapuble  opraHbl M araBu3Mbl.  MOJEKYJISIPHO-T€HETUYECKHE,
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OMOXUMHUYECKHE U MATEMAaTUYECKUE METOIbl U3yUEHUS IBOJTIOIUU. | OMOJIOTYHbBIE
reHbl. COBpeMEHHbIE METO/Ibl TIOCTPOCHUS (PUIIOT€HETUYECKUX JICPEBHEB.

XpOMOCOMHBIE MyTallMU U 3BOJIOLMS TEHOMOB.

OO0mmue 3aKOHOMEPHOCTH (TpaBuiia) 3BOTOUUH. [Ipunyun cmenvt yHKyuil.
HeobOpatumocTs sBomtonnu. ApanTuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
ABOJIOLIMH.

JdeMoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkelb.

Tabmuubl U cxembl: «DUIOTEHETHUECKUI Psiji JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yoObie  smeps»,  «Crerouedans»,  «Punuoputey,  «CemeHHbIE
nanopoTHUKW», «buoreorpaduyeckue 30HbI 3emun», «[lpeiid KOHTUHEHTOBY,
«Penuktel», «HavanbHble CcTaguu 3MOPUOHANIBHOTO PA3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMUHBIE U aHAJOTUYHBIE OpraHel», «PyaumMeHThD,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIUMIIaH3e», «lJIaBHBIE
HaIpaBJICHUS 3BOJIOLUNY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJTIOLIUI.

OGopynoBaHue: KOJIJIEKIIMU, TrepOapuu, MYJSHKU HMCKOMAEMBIX OCTAaTKOB
OpraHU3MOB, MYJISI’KU TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe )KU3HU Ha 3emJie

HayuHble rumore3sl NpPOUCXOXKIEHUS KU3HU Ha 3emiie. AOHOreHe3 U
naHcrepmusi. JloHay4yHble NPEICTABICHUS O 3aPOKACHUU KU3HU (KpPEalmOHHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBepxkeHue onbitamu .
Penu, JI. Cnannannanuy, JI. [Tactepa. [IporcxoxaeHue ®u3HU U aCTPOOUOIOTHS.

OcHoOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLUH. [InanerapHas
(reosoruueckas) JBOJIONUA. XHMHYECKas OdBOJIONHSA. AOHOTEHHBIM CHHTE3
OpraHnyeckux BemecTts n3 HeopraHmdeckux. Omeir C. Mummtepa m I'. Opm.
OO6pazoBanue moauMepoB 3 MoHoMepoB. Koarepsatras runote3a A. M. Onapuna,
runore3a nepBuyHoro OynboHa JIk. XosijgedHa, reHeTudeckas rumoresa [
Ménnepa. Pubozumsr (T. Yek) u rumoreza «mupa PHK» V. I'mnbepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MMPOTOKIIETKH.

Hcropus 3emin u Metopl €€ n3ydeHus. Mickonaemble OpraHu4eCcKue OCTaTKU.
I'eoxpononoruss u e€ meroapl. OTHOCUTENbHAS M A0OCONIOTHAsI T€OXPOHOJIOTHS.
I'eoxpoHoNOrnyecKkas nIKasa: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.

HauvanbHble sTambl opranudeckou sBosirouuu. [losBieHHe © 3BOJIOLHS
HEPBBIX KJIETOK. DBOJIOLUS MeTaboiu3Ma. BO3HMKHOBEHUE NEPBBIX IKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTNIEHKH KaK aHaJjor MEPBBIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOTHl U 3yKaPUOTHI.
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[Ipoucxoxaenne 3ykapuoT (CUMOHOTeHe3). DBOJIOIMOHHOE MPOUCXOKICHHUE
BUpycoB. [IpoHucXOoxJIeHMEe MHOIOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamnbl SBOJIONMU BBICHIMX pacTeHUH. OCHOBHBIE apoMOP(O3bI
pacrenuid. Bpixox pacrenud Ha cymy. [losiBieHue CHOpPOBBIX pACTEHUM W
3aBoeBaHre uMHU cymu. CeMmeHHble pacTeHHs. [IpoHCXOXKIEHHE IIBETKOBBIX
pacTEeHUM.

OcCHOBHBIE 3Tallbl 3BOJIOIHUHU KMUBOTHOTO Mupa. OcCHOBHBbIE apoMop(ho3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpnoBbIE )KUBOTHBIE. JKU3Hb B BOJIE. DBOJIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuouit u pentwinii. [IpoucxoxaeHHUE MIICKONMUTAIOMMNX U
ntul. [lpunnun kmroyeBoro apomopgdoza. OcBoeHue O€CMO3BOHOYHBIMH U
MMO3BOHOYHBIMHU KMBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emie IO 3paM U IEpUOJaM: apXel, MPOTEPO30i,
najgeo30H, Me3030i, kaiiHo30i. OO0Ias XxapakKTepUCTHKa KIMMaTa U T€OJIOTMYECKUX
npoueccoB. [losiBneHne n pacuBeT XxapakTepHbIX OPraHU3MOB. YTieoOpa3oBaHUE:
€ro yCJIOBUS U BIIMSIHUE Ha Ta30BbIA COCTAaB aTMOCHEPHI.

MaccoBbie BBIMUPAHHSI — 3KOJOTHYECKUE KPU3UCHI mpouuioro. [IpuduHel u
CIEACTBUS MacCOBBbIX BbIMUpaHHU. COBPEMEHHBIM IKOJIOTMYECKUN KPHU3HUC, €T0
ocobenHoctu. [Ipobrema coxpanenus 6uopa3sHooOpas3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [IpuHuunel kmaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIITBI OPTAHU3MOB.

JdemMoncTpanuu

[Toptpetsr: ®. Penn, JI. Cnannanuanwu, JI. ITactep, U. 1. Meunnkos, A. U.
Omapun, JIx. Xonaeiun, I'. Ménnep, C. Munep, I'. FOpu.

Tabnune u cxemsl: «Cxema omnbita @. Penny», «Cxema onsita JI. [lactepa no
U3YUYECHHIO CaMO3apOKJIeHHs Xu3HW», «Cxema ombita C. Mummepa, I'. FOpu»,
«JTanbl  HEOpraHWYEeCcKoW  3Bomouun», «l'eoxpoHosOrMYecKass  IIKaiay,
«HayvanbHble 3Tanbl OpraHUYECKOW ABOJIOIMNY, «Cxema oOpa3oBaHUs dYKAPHUOT
nyTéM cuMmOuoreHeza», «CucreMa KUBOM mpupoab», «CTpoeHHE BHpPYyCay,
«Apomopdossl  pacteHuit», «PuHHOGUTHY, «OTHOKIETOYHBIE BOAOPOCINY,
«MHuorokierounsle Bogopocam», «Mxwm», «llanmoporaukm», «l'onocemeHHbIE
pactenus», «Opranbl HBETKOBBIX pacTeHUI», «CXxema pa3BUTHS ) KUBOTHOTO MUPay,
«Apomopdo3ssl KUBOTHBIX», «IIpocteitmuey, «Kumeunononoctaeie», «Ilnockue
yepBu», «UneHucronorue», «PwiObD», «3eMHOBOmHBIC», «IIpecMbIkaromecs,
«IItnuey, «Mitekonuraromue», «Pa3BuTue )Xu3HU B apXEUCKOU 3pe», «Pa3Butne
JKU3HU B IPOTEPO30MCKOU 3pe», «Pa3Buthe KXH3HM B NaAICO30UCKOU 3PER,
«Pa3BuTHe KNU3HU B ME3030MCKOMN 3pe», «Pa3BuTHE )XKU3HU B KAaHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHuyecKoro Mupay.
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O6opynoBanue: repbapuu pPACTEHH Pa3IUYHBIX OTAEIOB, KOJIIEKIIMH
HACEKOMBIX, BJIAXHbIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThI TO3BOHOYHBIX JKUBOTHBIX, Uy4elia [ITUILL U 3BEPEH, KOJUIEKIUU
OKAMEHEJIOCTEM, TMOJE3HbIX HCKOIMAEMBIX, MYJSKA OPraHUYECKUX OCTATKOB
OPraHU3MOB.

BupryanbHas naboparopHasi padora «MozaenrpoBaHue onbIToB Muuiepa—
HOpu 1o nzyvenuto abOreHHOro CHHTE3a OPraHUYECKUX COSAMHEHHUI B IEPBUYHON
atMocdepe».

JlabopaTtopHasi padora «/3yyeHue M omnMcaHuUE KMCKOIMAEMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «l3ydyeHne O0COOCHHOCTEM CTPOCHHUS PaCTCHUI
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «M3yueHne ocoOEHHOCTEN CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AHTPOIOTeHe3

Paznensl 1 3aaun aHTPONOJIOTUUA. METOABI AHTPOMOJIOTHH.

CraHOBIICHUE TPENCTABICHUN O MPOUCXOXKICHUM YEIOBEKAa. Penurmnosnbie
BO33peHUsl. COBpEMEHHBIEC HAYUHbIE TEOPUH.

CX0ACcTBO YENnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJI0KEHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  YEIOBEKA € JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, (b13M0JI0r0-OMOXUMHUYECKHE,
noBeneHYeckue. OTIU4Uns 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0kKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOW CHUTHAJIBHOM
CHUCTEMBI.

JIBrmoxymue cuiibl ((pakTopbl) aHTPOIIOT€HE3a: OMOJIOTMYECKHUE, COLIMAIIbHBIE.
CooTHolieHue OMOJIOTMYECKUX U COIUANIbHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIC CTaJAWM AHTPOIIOTeHe3a. PaHHME dYenmoBexkooOpa3Hbie 00€3bsSHBI
(TIPOKOHCYJIBI) ¥ pAHHHUE TTOHTHJIBI — OOIIHE TPEIKA YEJTOBEKOOOPa3HBIX 00€3bsiH U
MOIed. ABCTPAJIONUTEKA — ABYHOTHE NPEAKH JIIOAEH. UeloBeK yMenbli, IepBbIe
W3TOTOBIIEHUA OpYyAUN Tpyaa. UenoBeK NpsAMOXOIAIINN U IEPBBIA BBIXO/T JIKOIEH 32
npenensl Adpukn. YUenoBek reienb0eprekuii — o0l mpe1oKk HeaHaepTaaIbCKOro
YEJIOBEKa M YEJIOBEKa pa3yMHOro. YesoBeK HEaHACPTAIbCKUU KaK BHUJ JIOACHU
XOJIOJIHOTO KJiinMaTa. YelloBEeK pa3yMHBIA COBPEMEHHOTO THIIA, JIECHUCOBCKHU
YeJIOBeK, OCBOCHHE KOHTHHEHTOB 3a mnpenenamu Adpuku. Ilaneorenetnka u
IaJICOTC€HOMHUKA.

DBOJIONNST COBPEMEHHOTO 4enoBeKka. EcTecTBeHHBI OTOOp B MOMYJISIHUSIX
yesoBeka. MyTanuoHHBIN Tiporiecc U moaumMopdusm. [lomynsimoHHBIE BOJHBI,
npeiid reHoB, murparus U «3G(PEKT OCHOBATENSA» B MOMYJAIHUSIX COBPEMEHHOTO
YEJIOBEKA.
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Uenoseueckue pacel. IloHstue o pace. boisbmme pacel: eBporieonaHas
(eBpasmiickasi),  aBcTpajo-HerpougHasi  (dKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTH paccelieHHs 4YeloBeKa IO IUJIaHeTe.
EnuacTBO  4yenoBeweckux — pac.  HayyHas — HECOCTOATENBHOCTH — pacu3Mma.
[IpucnocoOeHHOCTh YeNoBeKa K Pa3HbIM YCIOBUSIM OKPYXKAlOLIEH Cpepl.
Bnusnue reorpaduyeckoit cpesl u Aperida reHoB Ha MOPQOTIOTHIO U (HU3UOTIOTUIO
YEJI0BEKa.

MexaucuuIuinHapHble  MeToabl B (usnueckodl  (OMOJIOTHYECKON)
AHTPOMOJIOTMU.  OBOJIOLIMOHHAST ~ AHTPONOJIOTHS M IMAJIEOAHTPOIOJIOTHUS
YeJIOBEUECKUX NOMYJIsALMi. bruoconuanbHble MCCIEAOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanne KO3BOIIONUNA OMOJIOTMUECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JdemMoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabnuibl 1 cxembl: «MeToIbl aHTPOMOJOTUNY, «[ 0JTOBHOW MO3T YETIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBI), «CKeleT 4YelloBeKa W CKEJIET IIHMMITaH3ey,
«PyIuMEHTBI U aTaBU3MbD», «/[BHKYIIME CUIIbI aHTPOIIOTEHE3a», « DBOITIOIMOHHOE
JIPEBO  YEJIOBEKa», «ABCTpalionuTek», «YenoBek  yMenbli», «YemoBek
NPAMOXOAIINIY, «JleHncoBckui uenopexk» «Heanaepranbiub», « KpomaHbOHIIEIY,
«IIpenku yenoBekay, « ITanbl HBOJTIOLIMU YETOBEKay», «Packl 4eioBeEKay.

OGopynoBaHue: MYJSDKM — OKaMEHENOCTeH, MpeAMETOB MaTepuaabHOU
KyJbTYphl ~TPEIKOB 4elioBeKa, penpoAykuuu (¢dororpaduu) KapTUH C
MUDOTOTHYECKUMH U OUOJIEHCKUMHU CIOKETaMU TMPOUCXOXKJICHHSI 4EJIOBEKa,
dboTorpadun Hax0JA0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJCIIb
yeperna 4eJa0BeKa 1 Yepera MMMIIaH3€, MOJI€JIb KUCTH YEJIOBEKA U KUCTH IIIMMITaH3E,
MOJIEIU TOPCa MPEIKOB YEITOBEKA.

Jlabopatopnas pabGora «J/3ydyeHne OCOOEHHOCTEH CTpOEHUsI CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPAMOXO0XKICHUEM.

IIpakTnueckas padora «/3yueHue sKOJOrMUECKUX aanTalluii YeT0BEKay.

Tema 6. JDkojoruss — Hayka O B3aMMOOTHOIIEHWSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM C OKpY Kalolei cpeaoi

3apoxaeHue U pa3BUTHE 3KOJOoTuH B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. Cesepuona, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgenst u 3amauu
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMHU HayKaMHU.

Mertoasl 3konioruu. lloneBsie HaOMOACHUS. DKCIEPUMEHTHl B HKOJOTHH:
npupoAHbIe U JiabopaTopHble. MonenupoBaHue B IKOJIOTHH. MOHUTOPUHT
OKPY’KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHAILHBINA U T100aTbHBIH.

3HayeHuEe SKOJIOTMYECKMX 3HAHUM 11 4YeJIOBeKa. DKOJOTHYECKOE
MHPOBO33PECHUE KaK OCHOBA CBSI3€M 4eoBedecTBa ¢ mNpupoaon. dopmupoBaHue
3KOJIOTUYECKOM KYJIBTYPBI U SKOJIOTUYECKOW I'PAMOTHOCTH HACEJIECHUS.
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JdemMoHcTpanuu

IToptpertsr: A. I'ym6oasar, K. @. Pynee, H. A. CesepiioB, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxeMbl: «Pa3menbl skonorumy, «MeToasl 3Kojiorun», «Cxema
MOHUTOPHUHTA OKPY>KAIOUIEH CPEIbD.

JlabopaTopHas padora «3yuenune METOJOB HKOJIOTUYECKUX
UCCIIEIOBAHUID.

Tema 7. Opranu3msl 4 cpea OOUTAHUA

Dkosoruyeckre (PaKkTopbl U 3aKOHOMEPHOCTHU X AeuctBus. Kiaccudukanms
AKOJIOTHYECKUX (DaKTOPOB: aOMOTHYECKUE, OMOTHYECKHUE, aHTpoIoreHHbie. O0mme
3aKOHOMEPHOCTH AEUCTBUSL dKoJoruyeckux ¢akropos. IIpaBuino munumyma (K.
[npenrens, 0. JIubux). TonsepaHTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIC
OpTraHU3MBI.

Abuotuueckue ¢akropsl. CBeT Kak 3Kosoruueckuit ¢dakrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTMYECKHUE TPYIIIIbI
pacTeHUid W JKMBOTHBIX II0 OTHOLICHWIO K cBeTy. CuUrHaiabHasi poJyib CBETa.
DoTonepruoanu3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiictBue Temmneparypsl Ha
opranus3Mbl. [IOMKMIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonormyeckuid ¢akrtop. IlpucnocoOneHuss pacteHuii K
nojJiepxanuio BoaHoro Oananca. Knaccudukanus pacTeHH MO OTHOUIEHUIO K
Boze. [IpucnocoOnenus >KMBOTHBIX K U3MEHEHHUIO BOAHOIO PEXUMA.

Cpenbl oOuTaHUsT OpPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
IyOMHHAsi ~ TOAINOYBEHHAsl,  BHyTpuOpraHnu3MeHHas.  DU3MKO-XUMHUYECKHUE
0COOEHHOCTH cpej; 00uTaHusl opraHnu3MoB. [Ipucnocobnenrs opranu3mMoB K )KU3HU
B Pa3HBIX Cpeaax.

buonoruyeckre putMbl. BHemHue W BHyTpeHHUE pPUTMBI. CyTOYHBIE H
roauyHbie puTMBI. [IpUcnocOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIIOBUU KU3HU.

Kuznennsie hopmbl opranu3moB. [lonsiTre o sxu3znenHol popme. XKuznennnie
dbopMBI pacTeHMil: AepeBbs, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHUE TPaBHI,
OJHOJIETHHE TPaBbl. JKu3HEHHBIE (HOPMBI KUBOTHBIX: TUIPOOHUOHTHI, TEOOMOHTHI,
a’poOnoHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnyeckue dhaxkTopsl. Bumbl OnoTH4ecKux B3auMOACHCTBUIN: KOHKYPEHITHS,
XUITHAYECTBO, cuMOmno3 u ero Gopwmbl. [lapasutuszm, koomeparusi, MyTyalau3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMojieiicTBusl  (Tommueckue,  (Qopudeckue, (Qabpuyeckue).  3HauCHUE
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OMOTUYECKUX B3aUMOJCHCTBUN [UIsl CYIIECTBOBAHHS OpPraHW3MOB B Cpejie
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOYEHUS.

JdeMoHcTpanuu

Tabmuubr 1 cxembl: «JKonorudyeckue QaxTopb», «CBETOBOU CHEKTP,
«IKOJIOTUYECKHUE TPYIIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbBIE
XKUBOTHBIE», «XOJOJHOKPOBHBIE KHBOTHbIE», «DH3nonornueckue aaanTanuu
KUBOTHBIX», «Cpenbl O0OWTaHHMS OpPraHU3MOBY», «bBHOJIIOrHYECKHUE PUTMBDY,
«Kuznenneie GopMbl pacTeHUI», « Ku3HeHHbIE (POPMBI KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJINCTBEHHOIO Jiecay, «IDKOCUCTEMA XBOMHOro Jjeca», «llemu nutanus»,
«XUITHUYECTBOY, «ITapazutuzm», «KoHkypeHuus», «CumMOmno3y,
«KoMMeHcannu3m».

O6opynoBanue: repbapud pacTEHUHW W KUBOTHBIX, MPUCHOCOOJICHHBIX K
BIMSHUIO Pa3IUYHbIX SKOJOTMYECKUX (PaKTOpOB, repOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUN, CBETONIOOMBBIC, TEHEIIOOUBBHIE U
TE€HEBBIHOCIIMBbIE KOMHATHBIE PACTEHUSI, repOapuu U KOJUIEKIIMHU TEeTUIOIO0UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia NTULl U 3BEpei, repOapuu
pacTeHul, OTHOCSIIMXCS K rurpoduraMm, kcepopuram, Me30puTaM, KOMHATHBIE
pacTeHMs JAHHBIX T'PYIIN, KOJUICKIIUU >KMBOTHBIX, OOUTAIOIIMX B pa3HbIX Cpeaax,
repOapuM M KOJUIEKIIMM pAcCTEHUM M JKUBOTHBIX, OOJaJa0MIMX YepTaMu
IPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KU3HHU, TrepOapuu M
KOJUICKIIMM PACTEHUN W KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POPM, KOJIEKIIMHU
YKUBOTHBIX, YYACTBYIOIIUX B PA3JIUYHBIX OMOTUYECKUX B3aUMOICHUCTBUSX.

JlabopaTopnasi paGora «BpisiBIeHHEe NOpUCTOCOOTIEHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopnass paGora «BrisiBIeHHE NOpUCTOCOONEHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI.

JlabopaTtopHasi paboTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUHN U3 PA3HBIX
MECT OOUTAHUS.

Tema 8. IK010rusi BU0B U NOIMYJISAMNM

DKOJIOTHYECKHE XapaKTEePUCTUKHU MOMYJIALINH. [onynsiius Kak
Oounonornyeckas cucrema. Poiab HEOTHOPOAHOCTH cpebl, GU3HUECKIX 0aphepoB U
0COOCHHOCTEW OUoJIOoruu BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI
nonynanuii. OCHOBHbIE TMOKa3aTeNW MOMYJALUU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi U TMOJIOBasi CTPYKTypa, pOKIAEMOCTh, IPUPOCT, TEMII PpPOCTa,
CMEPTHOCTh, MUTPAIUSL.

Dkosioruyeckass cTpykrypa nonyisiquu. OIeHKa YUCIEHHOCTU MOIMYJISIIHH.
JluHaMKKa MOMYJSINUUA U €€ peryiadanus. buoTnueckuil MOTEHUHAN MOMYJISIUU.
MopaenupoBaHue JTuHaMHUKU nonyasiuuy. KprBbie pocTa YUCIEHHOCTH MOMYJISLIUH.
KpuBbie BbDKMBaHUA. Perynsnus 4YMCIEHHOCTH MOMYJSALUNA: PoJib (PAKTOPOB,

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO

rOCYAAPCTBEHHOE BHOKETHOE OBLLIEOBPA30OBATEJIbHOE 01.09.23 11:52 (MSK) CepTudmkat 17CE9O0EOEA40E82C93976AAD0AD446EC
YYPEXXAEHWE TMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FrEPOS1 COBETCKOIO COHO3A I'.A.

KOCTbIJIEBA, CroroBa EneHa AHaTonbeBHa, [vpekTop




3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTUYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonarne o0 sKojOTMUECKOW HUIE BHaa. MecTtooOutanue. MHoroMepHas
Mozenp 3Kkojmormyeckon Humm Jk.J. XartumHcona. Pa3mepbl 3K0n0orudeckou
Huu. [loTeHunanbHas U pealn30BaHHAs HULIY.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. BuIbl M HUX >KU3HEHHBIE
CTpaTernuu. JKOJIOTHUYECKUE SKBUBAJIICHTHI.

3aKOHOMEpPHOCTM TIOBEAEHUS W MUIrpalui >KUBOTHBIX. buosornueckue
WHBA3WUU YY>KEPOJHBIX BUIOB.

JdeMoHcTpanuu

[Toprper: Hx. M. XaTynHCOH.

Tabmuiel U cxembl: «IKOJOTHMUYECKUE XaPAKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa  mnomyisiun», «Bo3pacTHble  mupaMubl
nonymanun», «CKOPOCTb  3aCEIEHUS IMOBEPXHOCTHM  3€MJIM  PA3IUYHBIMHU
opranuzmamun», «Mogeib 3konorndyeckor Huy Jx. M. XarauncoHnay.

O6GopynoBaHue: repoapuu pacTeHUM, KOJICKIIMU KUBOTHBIX.

JlabopaTopHnasi padora «IIpucnocoOieHus ceMsiH paCTEHUN K PACCEIICHUIOY.

Tema 9. IKos10rus1 CO00IECTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsi3u Mexnay
OpraHu3MaMH B OMOLIEHO3E.

DxocucrteMa kak oTkpbiTasi cucrema (A. JIx. Tencnu). OyHKIMOHAIbHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, PEIyLEHTHI.
Tpoduueckue ypoBuu. Tpoduueckue uenu u cetu. AOUOTHYECKHUE OJIOKH
skocucteM. [1ouBbI 1 Wbl B 3kocucTeMax. KpyroBopoT BelIeCTB ¥ MOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENN IKOCUCTEMBL. broMacca 1 npoayKus. JKOJIOTHYECKHE
MUPaMU/IbI YK CEN, OMOMACCHI U SHEPTUHU.

HHunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBienHbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM M UX TMPUYUHBL. AHTpPOIOIEHHBIE BO3JEUCTBUS Ha
cykneccuu. Kimmmakcunoe coo0rectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BELIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCmEMbl 03€P U peK. IDKocucmemovl MOpeu U
oKeanos. Ikocucmemvl MYyHOp, 1€C08, Cmenel, NYCMblHb.

AHTpOTIOTEHHBIE JIKOCHCTEMBI. ATrpo3’KocucTeMa. ArpoleHo3. Paznuuns
MEX/y aHTPOIOT€HHBIMU U IPUPOJIHBIMHU 3KOCUCTEMAMM.

Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opopckas
dnopa u dayna. CunaHTpommzaiusi Topojackoi QayHbl. buonormdeckoe wu
X03STUCTBEHHOE 3HaYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.
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3aKOHOMEPHOCTH (POPMUPOBAHKS OCHOBHBIX B3aUMOJICHCTBUI OPTaHNU3MOB B
sKocucteMax. Ponb KackaoHoz2o 3¢ghghexkma u 6u008-30upuramopos (Kinouesvix
8U008) 6 QyHKYUOHUpPOBanuu 3Kkocucmem. IIepeHOC PHEPTrUU U BEIIECTB MEXIY
CMEXXHBIMU 3KOCUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, ONYJISIUN U 3KOCUCTEM
B YCIIOBUSAX €CTECTBEHHBIX U aHTPOIOTC€HHBIX BO3/ICHCTBUIA.

Mexanuszmoi 6030eticmsust 3a2psA3HeHUl PA3HbIX MUNO8 HA CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOGbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTooIoThs
MOHHUTOPHHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX YKOCHCTEM.

JdeMoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuet  u cxembl:  «CtpykTypa  OumoneHo3a»,  «IDKOcUCTEeMa

MIMPOKOIUCTBEHHOTO Jiecay, «DKOCHCTEMa XBOMHOTO Jjecay, « DyHKIMOHAJIbHbIE
IPyNIBI OPraHU3MOB B SKOCUCTEMEY, «KpyroBOopoT BellecTB B 3kocucTeMmey, «Llenu
nuTaHus (mactOuuIHasi, JeTpUTHas)», «IKOJOrMYecKas MUpaMHaa YHCe»,
«OKojoruyeckas nupamuaa OMOMacChly, «IKOJOrMYecKash MUpaMUJa SHEPTUNY,
«O0pazoBanue 6osoTa», «llepBuuHas cykueccus», «BoccTaHoBlIeHHE Jieca MOce
noxapa», «9Kocucrema 03epay», «ArporeHo3», «KpyroBopor BEHIECTB U MOTOK
SHEPruu B arpoueHose», «IIpumepsl ypOoskocucTem.

O6GopynoBaHue: repOapuu pacTeHUH, KOJUICKIIMN HACEKOMBIX, Uyydelia NTHUI] U
3BepeH, repbapum KyJbTypHBIX U AUKOPACTYIINX PACTCHUM, aKBAPUYM KaK MOJIEIb
KOCUCTEMBI.

IIpakTnuyeckas padora «/3yuenue n onucanue ypo03KOCUCTEMBD.

JlabopaTtopnasi paGora «M3yueHue pazHOOOpa3us MEIKUX TMOUYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHs «DKCKypcHsl B TUIIMYHBIN OMoreoneHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, HA CyXOJI0JIbHBIM UIIM TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «DKCKypCcUs B arpo’Kocuctemy (Ha Moje WIM B TEIIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodaabHas 3xocucTEeMa

buocepa — obOmemnanerapHas oOojiouka 3eMiIM, TZI€ CYIIECTBYET WIIH
CylIecTBOBajia KM3Hb. Pa3Butue npeacraBienuii o 6uocdepe B Tpyaax J. 3iocca.
VYuenne B. U. Bepnanckoro o 6mochepe. Obnactu ouocdeps u e€ coctas. JKupoe
BeIeCcTBO Onocdephl U ero PyHKITHH.

3aKOHOMEpPHOCTH cyIiecTBoBaHusi onocheprl. OcobeHHocTn OGrochepsl Kak
rio0agbHOM 3KocucTeMBbl. JJuHaMuueckoe paBHoBecue B 6nochepe. KpyroBopotst
BEILECTB U OMOTr€OXMMUYECKHUE IUKIIBI (Yyraepoaa, a3oTa). PUTMUYHOCTD SIBIEHUN B
ouocdepe.
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3oHansHOCTH OMocdepsl. [lonsiTue 0 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIPA,
XBOWHBIE Ji€Ca, CMEUIAHHbIE W UIMPOKOJIMCTBEHHBIE JI€CA, CTENH, CABAHHBI,
IIyCTBIHU, TPOIIMYECKHUE JIECA, BBICOKOTOpbsl. Kiimmar, pacTUTENIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 (yHKIIHS )KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMANa 1
onochepHbIX PYHKIIHA.

JdeMoHcTpanuu

IToptpetsi: B. . Bepnasckuii, 3. 31occ.

Tabmuubr u cxemsl: «l'eocthepsl 3emnn», «KpyroBopoT a3zoTa B MpUpOIE»,
«KpyroBopoT yriepona B mnpupoze», «KpyroBopoT Kuciopojga B MpUPOJIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymny, «Knumatuueckue
nosica 3emnm», «Tynapay, «Taliray, «Cmemannsiii gec», «IIIMpoKOIMCTBEHHBIN
aecy, «Crenby, «CaBanHay, «[lycTeias», « Tponuueckuit necy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIUHU >KUBOTHBIX.

Tema 11. YestoBek U OKpy:ka0IIafA cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TNpUYUHBL. BosznelicTBue delnoBeka Ha
ouocdepy. 3arps3HeHue BO3AyIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJTHOM
cpeapl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. I3meHeHue kimmara.

AHTpPONIOTEHHOE BO3JICWCTBHE HA PACTUTEIBHBIA W KUBOTHBIM Mup. OxpaHa
paCTUTENLHOTO W KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOJIBI.
Kpacasie xuuru. Oco0o oxpansembie mpuponansie Ttepputopun (OOIIT).
Boranndeckue caipl U 300710THYECKUE TTAPKHU.

OCHOBHbBIC TPUHIUIIBI YCTONYMBOIO PAa3BUTHUSI UYEJIOBEYECTBA U MPUPOJBI.
PanyonaneHOE  TPHUPOAOIIOIB30BAHUE U COXpAaHEHUE  OMOJOTMYECKOro
pazHooOpazust 3emau. OOIIHME 3aKOHOMEPHOCTH TJI00ANBHBIX 3KOJIOTHYECKHUX
Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIC TOCIEACTBHSI.

Pa3zBuTne METOJIOB MOHUTOPUHIA PAa3BUTUS OMACHBIX TEXHOTEHHBIX
nporeccoB. CucmemHvle UCCIe008aHUs nepexooa K pecypcocbepezaroujei u
KOHKYPEeHmMOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchwi.
Hayuonanvuvie ungopmayuonusvie cucmemvl, obecneuusarowue O00CMyn K
ungopmayuu NO  COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoGbvl
IKOpeadunumayuy dKocucmem u cnocob6os 060pbObl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxyus mopckux u HazemHvix 3KOCUCTEM.

JdeMoHcTpanuu

Tabnuibl v cxeMbl: «3arpsizHeHne aTMochepbi», «3arps3HeHue ruapochepb,
«3arpsi3HeHue nmouBbDy, «IlapaukoBbiit A3hdexT», «Ocod0 oxXpaHsemMbie MPUPOTHBIE
TeppUTOpUN», «Moenu ynpaBiasieMOro Mupa.
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O6opynoBanue: ¢otorpaduu OXpaHIEMbIX pACTCHUH W KUBOTHBIX KpacHou
kHuru Poccuiickon ®enepanuu, KpacHol KHUTH pernuoHa.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
OoOy4YaromIMMHUCS TPOrpaMM CpelHero ooOimero o0pa3oBaHUs: JUYHOCTHBIE,
METaIrpeIMETHbIE U NPEIMETHBIE.

B cTpykType TMYHOCTHBIX PEe3yJIbTATOB OCBOEHUS MPOTPaMMBbI 110 OHOJIOTUU
BBIJIEJICHBI CIEAYIONINE COCTABIISIONIME: OCO3HAHNE O0YYaIOIMMHUCS POCCUMCKOM
I'PaKIaHCKON UJIEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpENETEHUI0, Hamuyue Momusayuu K OOy4deHHIO  OuOJOruw,
yenenanpaegienHoe paseumiue BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIAUIMI pPa3BUTHSA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATLCS B CBOEH
JESATETbHOCTU I1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, TMPUCYIIUMH CHCTEME
OMOJIOTUYECKOT0 00pa30BaHUs, HAIUYUE NPABOCOIHAHUS FKOTOTHUECKON KyIbTYpbI,
cnocobHocmu cmasums €U U CTPOUTD JKU3HEHHBIE MJIaHBI.

JIngyHOCTHBIE pE3yabTAaThl OCBOCHUS MTPOTPAMMBbI 11O OUOJIOTUM JOCTUTAIOTCS B
€MHCTBE YYEOHOM W BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMH COLUOKYIBTYPHBIMH, HCTOPUUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHSATHIMU B OOILECTBE MPaBWIAMU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TIpolleccaM CaMOIO3HAHMS, CaMOBOCIHMTAHUS W
CaMOpa3BUTHS, Pa3BUTHUSI BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBaXXEHUSI K 3aKOHY W MPABOIOPSIKY, YETOBEKY TpyJla U CTaplieMy MOKOJICHUIO,
B3aUMHOI'O0 YBa)KECHHS, OEpPEKHOrO0 OTHOIIEHUS K KYJIbTYpHOMY HACIECIAUIO0 U
TpaauLUsIM MHOTOHaUMOHAJIbHOro Hapoaa Poccuiickon Penepanuu, npupone u
OKpYKarolIen cpeie.

JImdHOCTHBIE pE3yJdbTaThl OCBOCHHS Yy4yeOHoro mpenmera «buomorus
JIOJKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIINXCS PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUCHTAIlUN, TO3UTHBHBIX BHYTPEHHUX  YOCKIEHUN, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE MKU3ZHEHHOIO
OMbITa U OMbITA ACSATEILHOCTH B MPOILIECCE peaiu3allid OCHOBHBIX HAINpaBICHUN
BOCITUTATENIbHOU JIEATEIIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIINKA 00YUYaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUNMCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYITMOHHBIX MIPaB M 00S13aHHOCTEH, yBaXKCHHE 3aKOHA

uo%gpﬁﬁgmyaﬂ%%ﬁmm NMOAMNUCHIO

rOCYAAPCTBEHHOE BHOKETHOE OBLLIEOBPA30OBATEJIbHOE 01.09.23 11:52 (MSK) CepTudmkat 17CE9O0EOEA40E82C93976AAD0AD446EC
YYPEXXAEHWE TMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FrEPOS1 COBETCKOIO COHO3A I'.A.

KOCTbIJIEBA, CroroBa EneHa AHaTonbeBHa, [vpekTop




TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATETLHOCTH MPHU CO3/IAHNN YIEOHBIX
NPOEKTOB, pEIICHWH Yy4eOHBIX ¢ TIO3HABATENbHBIX 3a/1a4, BBINOJTHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEACNIATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIIEHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YYUTHIBATH B CBOUX JEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMO/JICHCTBUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B MPOLECCE COBMECTHOI'O BBIIIOIHEHUS
yueOHBIX, T[IO3HABATEJIbHBIX U HCCIEIOBATEIbCKUX 3a/1a4, YBaXKUTEJIHHOTO
OTHOIIEHUS! K MHEHHUIO ONIMOHEHTOB IMpHU OOCYXJEHUH CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJIEpKaHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JCATEILHOCTH,

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTb POCCUUCKON IpaKJaHCKOW UIGHTUYHOCTH, TAaTPUOTU3MA,
yBaXXEHUsSI K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTHU nepen PoauHoit, ropaoctu
3a CBOM Kpa#, cBOWO PolauHy, CBOM S3BIK M KYJbTYpPY, IPOILUIOE U HACTOSAILLIEE
MHOT'OHAIIMOHAJIBHOr O Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
TOCTHXEHUAM Poccuu B Hayke, HICKYCCTBE, CTIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUHUCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OUOJOTUM, TOHUMAHUS 3HAUYCHUS OWOJIOTUM B TO3HAHUU 3aKOHOB
IPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

ujeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO M 3auute OtedecTsa,
OTBETCTBEHHOCTh 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIEC PELICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYHBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOUICHHE K CBOUM POAUTEISAM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'0 TMPHUHATHS LEHHOCTEM CEMEUHOM JKWU3HU B COOTBETCTBUH C
TpaauiusIMHi Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/AA, OOIIECTBEHHBIX OTHOIICHHI;

MOHUMAaHHE SMOIIMOHAIBHOTO BO3/ICUCTBUSA )KUBOM MPUPOJIbI U €€ IEHHOCTH;
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TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOW JTIMYHOCTH;

5) ¢uznyeckoro BocnuTaHus, (OPMHPOBAHHUS KYJIbTYPbl 310POBbS H
3MOLMOHAJIBLHOTO 0JIArONOJIYyYHS:

MMOHUMAaHHME 1 peaii3aliys 3I0pOBOro 1 6e30macHoro odpasa ,Ku3HH (310pOBOE
nUTaHue, COOJI0/IEHNE TUTUEHUYECKUX MTPaBUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATUM W OTHAbIXa, peryisipHas (u3nMyeckas aKkTUBHOCTh), OEpEKHOrO,
OTBETCTBEHHOI0 M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE UEHHOCTH TMPaBWJI HWHIUMBUAYAJbHOIO M  KOJUIEKTHBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIMUX 3/I0POBbIO U KU3HU JIIOACH;

OCO3HAHME TOCJICJICTBUI M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOiIeHus
AJIKOT0JIs1, HAPKOTUKOB, KYPEHUS );

6) Tpya10BOr0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYIOJIIOOUE;

TOTOBHOCTh K AKTHUBHOM JESITEIHLHOCTH TEXHOJOTMYECKOM M COLMaTbHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIIBHO
BBITIOJTHATH TaKylO0 JESATEIbHOCTD;

UHTEpEC K pa3iudHbiM cdepaM MmpodecCUOHATBLHON JEATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccun UM PeaU30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0 M CaMOOOpPA30BAHUIO Ha
MPOTS)KEHUU BCEN KU3HU;

7) 3KOJIOrM4eCKOTr0 BOCTIUTAHMS:

AKOJIOTHYECKH 1E71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTUYECKOW KYJIBTYphl: IPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TOCTYIIKOB W OIEHKM WX BO3MOXHBIX TOCIEICTBUN ISt
OKPYKaOUIEN CPEJIbL;

OCO3HaHWE TI00ATBLHOTO XapaKTepa HKOJOTHYECKUX MpOOJIeM W TyTed ux
pelieHus;

CIOCOOHOCTH UCTIONIB30BATh MPHUOOpETAEMBbIE TIPU U3YUYECHUH OUOIOT Y 3HAHUS
M yMEHHS TpU PEIICHWH TMPOoOJeM, CBSI3aHHBIX C  PAMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHUE  MPaBWJI  TOBEIEHUS B MPHUPOJE,
HAIlPaBJICHHBIX Ha COXPAaHEHHUE pPAaBHOBECUS B DKOCUCTEMAX, OXpPaHY BUJOB,
aKocucTeM, Orocdepsl);

AKTUBHOE HEMPHUATUE JICUCTBUI, MPUHOCIIINX BPEI OKPYKAIOIIEH TPUPOTHOU
cpene, YMEHHE MPOTHO3UPOBATH HEOJATOMPUSITHBIC IKOJIOTHUYECKUE TOCIEIACTBUS
MPEANPUHUMAECMBIX JCUCTBUU U IPEIOTBPAIATh UX;
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HaJIMYKUE Pa3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, SKOJIOTHYECKOM KYJIbTYpHI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B II03HABATEJIbHOM, KOMMYHUKATUBHOM U COLUAIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON AEATEINBHOCTH IKOJIOIMUECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKM U OOIIECTBEHHOW MPAKTWKH, OCHOBAHHOTO Ha JUAJOre
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJITYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOM KYyJIbTYphl Kak CpEACTBa
B3aUMOJCICTBHS MEXIY JIFOJAbMU U NTO3HAHUS MUPA;

NOHUMaHUE Ccrneuu(puKd OHOJOTUM KaK HayKH, OCO3HaHUs €€ pojik B
(GbopMUpPOBaHUHU PALMOHAIBHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUU LIETOCTHOIO
IpeiCTaBlIeHUs 00 OKpYXKarolleM MHUpE KaK O €JIMHCTBE MPUPObl, YeJIOBEKa U
oOlIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH podsiem
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OHMOJIOTHMU JJIsI COBPEMEHHOM LMBWIM3ALUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAUIMHBI, CO3JAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTb PEecypcHble  MpPOOJEeMbl  pPa3BUTHS
YeJI0BEYEeCTBA, OMCKA MyTeH BBIXOJA M3 I100ATbHBIX AKOJIOTHYECKUX MPoOJieM U
oOecrieyeHuss  mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIbHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCcOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYyYEHHUU OUOJOTMYECKUX 3HAHUU B ILEJX
NOBBIIEHUA OOIIE KyJIbTYphbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHOMW T'PaMOTHOCTH OOydaromuxcs, (GhopMHpyeMoil
pU U3YYECHUU OHOJIOTHH;

NOHUMaHHUE CYIIHOCTU METOJOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJy4YaeMble 3HAHMUS s aHaiuu3a u
OOBSICHEHHsI SIBICHUW OKPYKAIOLIEro MUPA U MPOUCXOIAIMIMX B HEM HM3MEHEHUH,
yMeHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHHUS Ha OCHOBE HAy4YHBIX (DakTOB H
UMEIOINXCS JAHHBIX C IIEJIbI0 OJYYE€HHSI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUA IS
pelieHus mpooyieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTbh OCYILECTBIATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIIBHOCTh NHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAaHUN MO OHOJIOTHM B
COOTBETCTBHUHU C KU3HEHHBIMU MTOTPEOHOCTSIMHU.
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METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yiIbTaThl OCBOCHMSI ydueOHOro mnpenmera «buomorus»
BKITIOYAIOT: 3HAYMMbBIC I  (POPMHUPOBAHUS MHPOBO33PCHHS 00YJarOUTUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHAYUHBIC TOHSTHS, OTPaKAIOIIIC
IIEJIOCTHOCTh HAYYHOW KApTHHBI MHpAa W CHENU(PHKY METOJOB ITO3HAHHS,
UCIIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4YHBIH (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeI0BaHNe, HAOI0IeHNe, H3MEPEHHUE, SKCIIEPUMEHT M IPYTHE); YHUBEPCATbHBIC
yueOHbIC JCHCTBUS (TTO3HABATENIbHBIC, KOMMYHUKATHBHBIC, pETYJSTHBHBIC),
obecnieunBaronre hopmMupoBaHue PyHKIMOHAIBHON TPAMOTHOCTH U COITMATIBLHOM
KOMIIETEHIIMM  OOYyYalolUXCs; CHOCOOHOCTh  OOy4YaloIIMXCA  HMCIOJb30BaTh
OCBOCHHBIC MEKIMCIUTIIMHAPHBIC, MUPOBO33PCHUCCKIE 3HAHMS U YHUBEPCATbHBIC
yueOHbIe IeCTBUS B MO3HABATEIBHON U COLMATIBbHOMN MpPaKTHUKE.

B pesynbrare uzyueHusi 0M0JIOruy Ha YpOBHE CPEHEr0 00IIero 00pa3oBaHuUs
y oOyuaronierocst OyayT cQpOpMUPOBaHbI [O3HABATENIbHBIE YHUBEPCAJIbHbBIC
ydeOHbIE JCHCTBUS, KOMMYHHKATHBHBIE YHUBEpPCAJbHBIC YydUeOHBIC ICHCTBUS,
PETYISATUBHBIC YHUBEPCATbHBIE YICOHbBIC JCHCTBHUS, COBMECTHAS JACSITEIHHOCTD.

MeramnpeaMeTHbIE PE3yJIbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIeTo
00pa30BaHus TOJKHBI OTpaXkaTh:

OBnajgenne YHUBEPCAJTbHBIMU y4eOHBbIMU MO3HABATEIbLHBIMHU
AeCTBUAMM:

1) 6azoBble JIOTHYECKHE IeiiCTBHUSI:

CaMOCTOATENLHO  (OPMYJIHPOBATH W AKTyaIM3UPOBaTh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHWU 3HAHUW TPHUEMBI JIOTHYECKOTO MBIIUICHUS
(aHanu3a, CHHTE3a, CPaBHEHHMS, KiIacCU(pUKAIUU, 0000IIEeHHS ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TIOHATHI (BBIACIATh WX XapaKTEPHbIC MPHU3HAKH, YCTAHABIUBATH
CBSI3U C JIPYTUMU MTOHSATUSIMU);

OTpEeNEeNsITh e NeATeIbHOCTH, 3a/laBas TapamMeTpbl M KPUTEPUH HUX
JOCTHXKEHHUS, COOTHOCUTH PE3YJIbTAThI JACSITEIbHOCTH C TIOCTABIIEHHBIMU TEIISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATUSA ISl OOBsICHEHUS (DAKTOB U SIBICHHIA
YKUBOU IIPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, TIO
aHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCCMATPUBAEMBIX
SIBIICHUSX, (DOPMYJIHMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTh CXEMHO-MO/IEIbHBIE CPEACTBA VISl IPEACTABICHUSI CYIIECTBEHHBIX
CBA3€H M OTHOLICHUA B U3Y4YaeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe
IPOTUBOPEUU PA3HOTO pOJA, BBISBICHHBIX B Pa3IMYHBIX HHGOPMAIMOHHBIX
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pa3palaTeiBaTh IUIaH pEIleHUsl MPOoOIeMbl C YYETOM aHaiIu3a MMEIOLIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIIbTATOB
L[EJISIM, OLIEHUBATh PUCKU MOCIIEICTBUM NESATEIbHOCTH;

KOOPAMHUPOBATH U BBINOIHSTH pabOTY B YCIOBUSIX peajIbHOTO, BUPTYAJIbHOIO
1 KOMOMHUPOBAHHOT'O B3aUMOIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE ITPU PELIEHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE NeiCTBHA:

BJIJIETh HAaBbIKAMHU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHOM JESTENbHOCTH,
HaBbIKaMHM  pa3pelieHusi npoOjeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY IIOMCKY METO0B PELIEHUs IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHUS;

UCIIOJIb30BaTh PAa3JIMYHBIE BHUJIBI JEATEIIBHOCTH M0 MOJYYEHUIO HOBOIO
3HAaHUSA, €ro HHTEpIpeTalyy, NpeoOpa3oBaHUI0 U MNPUMEHEHHI0 B Y4YeOHBIX
CUTYallUsX, B TOM YKCJIE MPU CO3JITAHUU YUYE€OHBIX U COLMATIBbHBIX MPOEKTOB;

(dbopMHUpOBaTh HAYYHBIN TUN MBILUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATHUAMHU U METOJAMU;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U JKU3HEHHBIX CUTyalUsX;

BBISIBIITH [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W AKTyaJIM3UPOBATh 3aJayvy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHS], HAXOAUTh apIyMEHTHI ISl JOKa3aTENbCTBA CBOMX
YTBEPKIACHUH, 3a/1aBaTh [MAPAMETPBI U KPUTEPHUH PEILICHHUS;

AHaJIM3UpPOBAaTh IIOJYYEHHBIE B XOAE€ PELIEHHs 3aJadyd  pe3yJIbTaThl,
KPUTHYECKHU OLIEHMBATH MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYULIECTBJIATh LIE€JCHANPABICHHBIM TOUCK MEPEHOCAa CPEICTB M CHOCOOOB
JEHCTBUS B TPOPECCHOHAITBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO WU IMPAKTHUYECKYIO OO0JAaCTH
KU3HEACATEIbHOCTH;

yYMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE HJIEH, NpEIaraTb OPUTMHAIBHBIE NOAXOABI U PELICHHS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

3) pa6ora c nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHMKAX HHPOpMAIUH (TEKCTE y4eOHOTO
nocoOus, Hay4yHO-TIONYJSIPHOW JUTEepaType, OHOJOTMYECKHX CJIOBapsAX H
CIPaBOYHHMKAX, KOMIIBPIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIU3UPOBAThH
UHGOPMAIMIO Pa3IUYHbBIX BUAOB U (JOPM MPEJICTABICHUS, KPUTUIECKH OLICHUBATh
€€ JOCTOBEPHOCTb U HEIIPOTUBOPEUYUBOCTD;
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dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbI TP MOUCKE U
otOope Ouonornyeckor MHGOpMAIN, HEOOXOIUMOM ISl BBHITIOJTHEHHUS YUCOHBIX
3ajay;

npUOOpETaTh OMBIT KMCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MPEACTaBICHUS
ouosiorndyeckoi nHGopmaluu (CxeMbl, rpaduKu, TuarpaMMbl, TaOJIUIIBI, PUCYHKHU U
Jpyroe);

UCIIOJIb30BaTh HAYUYHBIM $3bIK B KauecTBE CpeACTBa Npu pabore cC
Ouojornyeckod HHPOpMalMe: TPUMEHATh XUMHUYECKHEe, (QU3nYecKue u
MaTEeMaTHYCCKUE 3HAKW W CUMBOJIBI, (OpMYIbI, aOOpeBHATYPYy, HOMCHKJIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBaTh  3HAKOBO-CHMBOJUYECKHE  CpPEICTBA
HaTJIATHOCTH;

BJIaJICTh  HABBIKAMH  pACIIO3HABAaHWUSA W 3alIUThl  WHOOpMAIUH,
UH(OPMAIIMOHHON 0€301aCHOCTH TUYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMHA KOMMYHUKATHBHBIMU J1€/iCTBUSIMHU:

1) o0OmmeHue:

OCYIICCTBIIATh KOMMYHUKAIIMH BO BceX c(hepax )KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTE WM JTUCKYCCHUHU TIO CYIIECTBY OOCykJaeMoi Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEIHHO BBITIOJIHCHHS TIpeaiaracMou
3a/1a4, YIUTHIBATh MHTEPECHI W COTIACOBAHHOCTH MO3HIMN IPYTHUX YYACTHHKOB
JMajora Uik JUCKYCCHH);

pacro3HaBaTh HEBEpOAJTbHBIE CpEACTBA OOIICHWS, TOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIIOK BO3HHUKHOBEHHUS KOH(JIUKTHBIX CHTYaIuH,
YMETh CMATYaTh KOH(DJIUKTH U BECTH TTEPETOBOPHI;

BJIQJICTh PA3MYHBIMU CIIOCOOaMu OOIEHUS W B3aWMOJCHCTBHUSA, MMOHUMAThH
HAMEPEHUS IPYTUX JIOCH, IPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyITHpOBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO W JIOTUYHO H3J1arath CBOIO TOYKY 3PEHHUS C HCIIOIh30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesiTeJIbHOCTh:

MOHUMATh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAH/IHON M WHIWBHUIYaTHHOU
paboThI IPH pelIEHUU OMOJIOTUYECKON MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUSA NP PEIICHUN yIeOHOM 3a1a4H;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX JIEHCTBUN C Y4YETOM OOIIMX
WHTEPECOB U BO3MOXXHOCTEH KaKI0T0 YiIeHa KOJIJICKTHBA,

NpUHUMATh 1€ COBMECTHOW  JCSTENLHOCTH, OpPraHWU30BbIBATH M|
KOOPJIMHUPOBATh JCUCTBUA II0 €€ JOCTHMKEHUIO: COCTAaBJISITh IUIAH JICWCTBUH,
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pacnpenenarth poyid ¢ Y4ETOM MHEHUH YYacCTHHMKOB, OOCYXJaTh pPE3yJbTaTbl
COBMECTHOM pabOThHI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa U KaX/I0I0 YJaCTHUKA KOMaH/ bl B 00U
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeajgaraTtb HOBBIE IPOEKTHI, OLICHUBAaTh MWJIEH C IIO3MIHMH HOBU3HBI,
OpPUTMHAJILHOCTH, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIATh IO3UTHUBHOE CTPATETMYECKOE TIOBEJCHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaAXKEHHUE, ObITh MHUIIMATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMH PeryJIATHBHBIMH AeHCTBUSIMM:

1) caMmoopraHu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ui BBIABICHUS MpOOJIEM U HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BbIOMpAaTh HA OCHOBE OHMOJOTMYECKUX 3HAHUU I1IeJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEHCTBUSX U IOCTYIKax IO OTHOIIEHHIO K JKUBOH IPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEILHON
NESTENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATEJILHO COCTABIIATH IJ1aH PEIICHUS] TPOOJIEMBI C YUETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U TIPEANOUYTECHHI;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpsTh paMKH Y4€OHOIO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JIeJ1aTh OCO3HAHHBIN BEIOOP, apTYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHHE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIUPOKOW JPYIULUMU B
pasHbIX OO0JIaCTAX 3HAHMM, MOCTOSIHHO TIOBBIINIATH CBOM 00pa3oBaTeNbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIaJieTh  HABbIKAMHU  TIO3HABATEeNbHOM  pedrexkcun Kak  OCO3HaHUsA
COBEPILIAEMBIX JIEUCTBUA M MBICIUTEIBbHBIX MPOLECCOB, HUX pE3YyJbTaTOB H
OCHOBaHUH, UCIOJB30BaTh MPUEMBI peIeKCHH AJIsi OLUEHKHU CUTYyallud, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OLIEHUBAaTh PHUCKU W CBOEBPEMEHHO IIPUHUMATh PELIEHUS MO HX
CHUKEHUIO;

OPUHUMAaTh MOTHUBBI W apryMEHTBl JAPYTMX IPU AaHAIN3E pE3yJbTaTOB
NEeSATENBHOCTH;
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3) npuHsiTHE Ce0s M IPYIUX:

IpUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTbl APYIUX [pPU aHAINU3€ pPE3yJIbTATOB
NEATEbHOCTH;

PU3HABATH CBOE MPaBO M MPABO APYTUX HA OIMIHOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYTOTr0O YEJIOBEKa.
INPEJMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOEHHUSI COJCpXKaHUS Yy4yeOHOTO MpeaMera
«buonorus» Ha yrayOnEéHHOM ypOBHE OpPUEHTHUPOBaHbI Ha oOOecrnedyeHue
npouibHOro  oOyueHus  oOydarommxcss  Ouonmorud. OHM — BKIIIOYAIOT:
crienrduyeckue st OMOJOTUN HAYYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUIM 1O
OCBOCHUIO, UHTEPNPETALIMU U MPeoOpPa30BAHUIO 3HAHUM, BUJbI JIESITEIHHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUN U MX MPUMEHEHUIO B PA3JIUYHBIX YU€OHBIX, a TaKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. lIpenMeTHbie pe3ynbTaThl MPEACTaBICHbBI IO
rojiamMm U3y4eHusl.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO Tipenamera «buomorus» B 10
Klacce NOJKHBI OTPAXKaTh:

c(hOpPMHPOBAHHOCTh 3HAHUA O MECT€ W POJIM OWOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MHUpPa, B
MO3HAHUU  3aKOHOB NPUPOJBI U  PEIICHHH MpoOdJieM  palMOHAIBLHOIO
PUPOAOIIONH30BAHMUSA, O BKIIAJE POCCUMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMoJI0rNy;

BJIQJICHHE CHCTEMOW OHOJIOTMUECKWX 3HAHWW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI M TOHATHS (JKU3HB, KIIETKA,
opraHusM, MeTaboNu3M, TOMEOCTa3, CaMOPETYJNSIHSA, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTH, POCT M PAa3BHUTHE), OUOJIOTHYECKUE TECOPHUH
(xnerounas teopus T. [lIBanna, M. lllneitnena, P. Bupxosa, xpomocomHasi Teopust
HacneactBeHHoctn 1. Moprana), ydenus (H. W. BaBunoBa — o wneHtpax
MHOT000pa3us ¥ MPOUCXOKACHHS KyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€ IMHOOOpa3us
MOTOMKOB TIE€PBOIO IMOKOJEHHUS, PACUICIJIEHUSI, YUCTOTHl T'aMET, HE3aBUCHUMOTO
HacienoBaHuss 1. Menzaens, TOMOJIOTUYECKUX psSAOB B  HACIEACTBEHHOU
u3menurnBocty H. 1. BaBunosa), mpuHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMU HAYyYHOT'O TO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEPEHHE,
HaOJII0/IeHHE, SKCIIEPUMEHT);

YMEHUE BBIJIEIATh CYHIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapuoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHUCIE
OakTepuii, rpubOB, pacTeHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPraHOB U CUCTEM

nOKORIFAFEOR CAPACTEHMGA noIRBIBOTHBIX, YEJIOBEKa, IMPOIECCOB JKU3HEIEATCIIbHOCTH,
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IPOTEKAIOIINX B OPTaHU3MaxX PACTCHUH, KUBOTHBIX U YEJIOBEKA, OMOIOTHYECKUX
poIeccoB: 0OMEHa BeliecTB (MeTaboyM3M), MPEeBpaAIIEHUsI YHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U TeTepoTPOPHOrO TUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMeToreHe3a, MOpUOrene3a, MoCTIMOPHUOHAILHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAUBUAYaJbHOTO  pPa3BUTHA  OpraHu3ma  (OHTOreHe3a),
B3aMMO/ICHCTBUSI T€HOB, T€TEPO3UCa, HCKYCCTBEHHOTO 0TOO0DA;

YMEHHE YCTaHaBJIMBATh B3aMMOCBSI3M MEXKIY OPTraHOWJAMU KIETKH M HUX
GYHKIUSMH, CTPOCHHMEM KIJIETOK pa3HbIX TKaHEW W WX (PYHKIUSAMU, MEXKITY
opraHaMM M CHCTE€MaMH OpraHOB Yy pacTeHUM, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMHA, MEXAY CUCTEMaMU OPraHOB M WX (PYHKIHMSAMHU, MEXIY STalaMu
oOMeHa BEIIEeCTB, ATaaMH KJIETOUYHOTO LIMKJIA U KU3HEHHBIX LUKIOB OPraHU3MOB,
ATaraMy SMOPHUOHAJILHOTO Pa3BUTHS, TEHOTUNIOM U (PeHOTUNOM, (PEHOTHUIIOM U
dbakTOopaMu cpejibl OOUTAHUS;

YMEHHE BBIABISATh OTIIMUUTEIbHbBIE MPU3HAKU >KUBBIX CHUCTEM, B TOM YHUCIE
pacTeHM, )KUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJb30BaTh COOTBETCTBYIOLIUE aAPTYMEHThI, OHOJOTHMYECKYIO
TEPMHUHOJIOTUIO U CHMBOJIMKY JIJISl JI0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMATHUYECKUX TPYIIIT,

yYMEHHUE pelliaTh OMOJIOrMYECKUE 3a/1a4H, BBISIBIISITH PUUUHHO-CIIC/ICTBEHHBIC
CBSI3U MEXK]1y UCCIIETyEMbIMU OMOJIOTHYECKUMU MPOIECCAMU U SIBICHUSIMU, JIeiaTh
BBIBO/IbI U IPOTHO3bI HA OCHOBAHUHU MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINONHATh JTA0OPATOPHBIE M NPAKTUYECKUE pabOThl, COONIOAATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIa0OpPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bl, MPOBEPATh UX OSKCIECPUMEHTAIbHBIMU
cpencTBaMH, (OpMYIUpPYs LEJIb MCCIEI0BaHUSA, AHAIU3UPOBATh IOJIyYCHHbIE
pe3yabTaThl U JACNIaTh BHIBOJIHI,

YMEHHE Y4YacCTBOBaTh B y4eOHO-HCCIICIOBATEIBCKONW paboTe MO OMOJIOTHH,
9KOJIOTUU W MEIUIIMHE, TMPOBOJAMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, W
nyOJMYHO  TOPEACTaBISATH  MOJYYECHHBbIE  pe3yJdbTaTbl HA  YUYCHHUYECKUX
KOH(PEpEeHIHUSX;

YMEHUE OIEHUBATh AITUYECKHUE ACHEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
00sacTi OMOJTOTUH U MEIUIIMHBI (KIIOHUPOBAHUE, HICKYCCTBEHHOE OTLIOJIOTBOPEHUE,
HaIPaBJICHHOE U3MEHEHUE T€HOMAa U CO3JJaHHEe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oymymieidl mpodeccruoHaIbHON
JeSTENHbHOCTA B 00MacTH OWOJIOTHH, MEIMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJILCKOTO XO3SMCTBA, MUINEBONW MPOMBIIIEHHOCTH, YIAyOJsTh MO3HABATEIbHBIN
WHTEpPEC, HAMIPABJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOINIEH MPOQEecCHu u
IPOJOJKEHNE OHMOJOTUYECKOTOo 00pa3oBaHMsl B OpPTaHM3AIUSAX  CPETHETO
Ipo(heCCUOHATILHOTO U BBICIIETO 00pa30BaHUsI.
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[IpeameTHBIC pe3ynbTaThl OCBOEHUSA ydeOHOTO Tpenmera «buonorus» B 11
Kj1acce OJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECT€ W POJU OHUOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHOUN
KapTUHBl MHUpa, B IO3HAHUM 3aKOHOB MPHUPOJABl M PELICHHH SKOJOTMYECKHX
npoOyieM dYeloBEeYecTBa, a TakKe B PEHICHWH BOIPOCOB PAIIMOHAIBLHOTO
IPUPOAOIIONIH30BaHUA, U B (POPMHUPOBAHUU IIEHHOCTHOTO OTHOIIEHHUS K MPHUPOJIE,
0OIIECTBY, YEJIOBEKY, O BKJIAJIE POCCUICKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJIETh CHCTEMOW OMOJOTMYECKHMX 3HAHUM, KOTOpas BKIHOYAET
OMpeJeieHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIAralolux OHOJIOrHYEeCKUX
TEPMUHOB M TOHATUN (BUJ, 3KOcHCTeMma, Ouocdepa), OMOIOrMUYECKUE TEOpUU
(aBomouonHas teopust Y. JlapBuHa, cMHTETHYECKasi TEOPUs SBOIIOLUHU), YUEHUS
(A. H. CeBeprioBa — 0 myTsXx W HampalieHUsX 3Boioiuu, B.. BepHaackoro — o
o6uocdepe), 3akoHbl (reHeTmyeckoro papHoBecus [x. Xapau u B. BaiinGepra,
3apoabiieBoro cxoacrea K. M. bopa), npasuna (munumyma HO. Jlubuxa,
AKOJIOTMYECKON NHUpaMHIibl SHEpruu), rumnoresbl (runoresa «vupa PHK» V.
I'unGepra);

YyMEHUE  BJIaJIETh  OCHOBHBIMH  METOJIaMU  HAYYHOTO  TO3HAHUS,
UCIIOIb3YEMbIMU B OMOJIOTHYECKUX UCCIICIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, W3MEpeHue, HAOIIOJICHUE, SKCIIEPUMEHT), CIOCOO0aMU BBISBICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MPUPO/JIE;

YMEHHE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU: BHUJOB, OHOr€OIEHO30B,
KOCUCTEM U Ouocdepnl, CTAOUIU3UPYIOMIETo, ABUXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'0 0TOOpPA, aJUIONATPUUYECKOr0 U CUMITATPUUYECKOTO BUAO0Opa30BaHus,
BIUSHUS  JBWXKYIIUX  CWJI  DBOJIOIMKM  HA  TEHOPOHA  MOMYJISIUH,
IPUCTIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie OOMTaHMsI, YepelOBaHMs HaNpaBlIeHUIN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB M OTOKA 3HEPIMH B SKOCUCTEMAX;

YMEHHE YCTAHABIMBATH B3aUMOCBSI3M MEXAY MPOLECCAMU 3BOJIOLUHU,
JNBIKYIIUMU CHJIaMH aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PAa3JUYHBIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATh  OTJIMYUTENIbHBIE  MPU3HAKU  JKUBBIX  CHUCTEM,
IPUCITIOCOOJICHHOCTh BHJIOB K Cpeie oOMTaHUs, aOMOTHYSCKHMX M OMOTHYECKHUX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€ii  OpPraHM3MOB B  COOOUIECTBaX,
AHTPOIIOIEHHBIX U3MEHEHHUM B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONIUE aPTYMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJMKY JUISI JI0KA3aTEJbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTAaHU3MOB U CPEJIbl OOUTAHMSI, €JMHCTBA
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YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAHEHUS MHOTrooOpasusi BHUJOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS MPUPOJIbI U YEIIOBEUECTBA;

YMEHUE pelIaTh OMOJOTMYECKUE 3a]]a4H, BBISBISTh IPUUUHHO-CJIEICTBEHHbBIE
CBSI3U MEXY UCCIIETyeMbIMU OMOJIOTMYECKUMHU MIPOLIECCAaMU U SIBIICHUSIMU, J€IaTh
BBIBO/Ibl U IIPOIHO3bI HA OCHOBAHMH IOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATh JIa0OpaTOpHbIE M NPAaKTHUUYECKHE padoOThl, COOIIONATH
npaBujia Mpu padboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJBUIaTh THUIIOTE3bl, MPOBEPATh MX 3SKCHEPUMEHTAIbHBIMU
cpeacTBamMH, (QOpMyIupys LEeidb HUCCIEIOBAHMS, AHAJIU3UPOBATH IOJYYEHHBIE
pe3yJIbTaThl U A€TaTh BbIBOJBL;

YMEHHE Yy4yacTBOBaTb B y4€OHO-HCCIENOBATENbCKOW padoTe mo Ouosoruw,
AKOJIOTUM W MEIUIIMHE, TPOBOIMMON Ha 0aze MIKOIBHBIX HAYYHBIX OOIIECTB, W
nyOJIMYHO  TPEACTABIATh  TMONYYCHHBIE  pe3yabTaThl Ha  YYCHHYECKUX
KOH(pEepEeHITUX;

YMEHUE OIEHUBATh TUTIOTE3bl U TEOPHH O TIPOMCXOXKICHUH KU3HU, YEIOBEKa
¥ YEJOBEYECKUX Pac, O MPHUUMHAX, TOCIEACTBUAX M CIIOCO0aX MPEIOTBPAICHHS
r100aJbHBIX U3MEHEHUN B Ouocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oyayuied MpodeccuoHalIbHOU
JeSITENFHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHH, TPUPOIOTIOIH30BAHMS, METUITIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUM, CEIbCKOTO XO3SiCTBA, IHIIEBOM
NPOMBIIUICHHOCTH, YIIIyONsiTh TO3HABAaTENbHBIA HMHTEpPEC, HAMpPaBICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOIHKEHHE
OMOJOrnYecKoro oOpa3oBaHus B OPraHU3ALUAX CPEIHEro NpodecCHOHAIBHOIO U
BBICIIET0 00pa30BaHMs.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanyecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3aesioB U TeM (uu¢posbie)
Ne ni/m Kourpoasnbie | IlpakTnyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI pecypebt
1 buonorus xak Hayka
2 JKuBble cucTEMBI M UX U3y4YEHUE
3 Buonorus xieTku 2 0.5
4 XuMHU4YecKasi OpraHu3anus KICTKU 10 1
) Crpoenue u QyHKITNH KIETKH 8
5 OOMeH BeleCcTB U NpeBpallleHue SHEPTUU B 9 1 1
KJIETKE
7 HacnencrBennas nnpopmanus u 9 0.5
peanu3anus e€ B KJIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
Crpoenue u pyHKIIMN OpraHu3MOB 17 1.5
10 Pa3mHOXEHME U pa3BUTHE OpraHU3MOB 8 1.5
1 ['eHeTnka — Hayka O HAaCIEICTBEHHOCTU U 5 05
M3MEHYHMBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTU 10 1
13 3aKOHOMEPHOCTH U3MEHUNBOCTH 6
14 I'eneTtnka yenoBeka 3 0.5
15 Cenekuusi OpraHu3MoB 4 1
16 buorexHonorus u cuHTeTHYECKask OMOIOTHS 4
17 Pe3€pBHOC BpeMﬂ ﬂﬁKVMFHT ['Iﬂtl_'l.'ﬂI/I("A QHFI(TDOHH%IZ rln'qn CblO
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne ni/m Kourpoasnbie | IIpakTnyeckue
NMporpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apokIeHNEe U Pa3BUTHE IBOJTIOIMOHHBIX 4
MIPEACTABICHUI B OMOJIOTUH
MukposBosnonus 1 e€ pe3yiabTaTbl 14 2
MakposBoronus u €€ pe3yabTaThl 6 1
[IpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emie
5 [IpoucxoxneHne yenoBeKa — aHTPOIOTeHE3 10 1 1

DKoJI0rus — HayKa O B3aMMOOTHOIICHUSAX
6 OpPTraHKU3MOB U HAJOPTraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpenon

Opranusmsl 1 cpesa 0OuTaHus 9 1.5
DKonorus BUAOB U NONYJIALUN 9 0.5

9 DKOJI0rUs COOOIECTB. DKOIOTNUYECKUE 12 1 05
CHCTEMBI

10 buocdepa — rimobanbHast skocucTeMa

11 UYenoBek U OKpysKarolas cpeaa

12 PesepBHOe Bpems
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne ara u¢posbie
n/n Tema ypoka Bcero Kontpoapueie | IMpakruueckue llalsyqennﬂ :)lﬁ[()l:ll;onaTeanme
padoThI padoThI pecypebi
1 buonorus kak KOMIJIEKCHas HAyKa U KaK 1
4acTh COBPEMEHHOr 0 00I1IeCTBa
JKuBble cucTeMbl M X CBOWCTBA
YpoBHeBasi OpraHu3aIus >KUBbIX CUCTEM
4 HcTopusi OTKPBITUS U U3Y4EHUS KIETKU. 1
Knerounas teopust
MeToabl MOJIEKYISPHOM U KJIETOYHOM
ouonoruu. [IpakTrueckas padbora
5 «3yueHne METOA0B KIETOYHOMU 1 05
ounomnoruu (Xpomarorpadus, '
anekrpodopes, nuddepeHnmanbHOe
ueHtpudyruposanue, [1L[P)»
6 XUMHUYECKUH COCTaB KIETKU 1
7 MuHepanbHbIC BEIIECTBA KIETKH, UX 1
Ouonornueckas poib
Oprannyeckue BeuIecTBa KJIETKA —
3 oenku. JlabopaTopHas pabora 1 05
«O6Hapy)eHne GENKOB C TIOMOMIBIO '
Ka4eCTBEHHBIX PEaKIUii»
9 CBoiicTBa, kaccuuranus 1 QyHKIHH 1
0enKoB -
JNOKYMEHT TIOATMMCAH 3JTEKTPOHHOU TTOAMNMACBIO
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10

Oprannveckue BeuIecTBa KJIETKA —
YTJIEBOIBI

11

OpraHI/I‘ICCKI/IC BCIICCTBA KIICTKHN —
JIMITU b1

12

Hyxknennoseie kucnotsl. JIHK u PHK.
JlaboparopHas padora «MccnenoBanue
HYKJICMHOBBIX KHCIIOT, BBIZICTICHHBIX U3
KJICTOK Pa3IMYHbBIX OPTaHH3MOBY

13

Crpoenne u pynkiun ATO. [[pyrue
nHykieozuarpudocharsr (HTD)

14

CexBenupoBanue JIHK. Meronst
T€HOMUKH, TPAHCKPUIITOMUKH, 1
MIPOTEOMHKH

15

Mertonbl CTpYKTYpHOIH OMOIOrUH

16

Tune! K1ETOK. HpOKapI/IOTI/I‘leCKaSI KJIICTKa

17

CTpoeHue 3yKapuoTHYECKON KIETKU.
[TpakTuueckas padora «3yueHnue 1 0.5
CBOMCTB KJIETOUHON MEMOpPaHbI»

18

IToBepXHOCTHBIN anmnapar KJIETKH 1

19

OnHoMeMOpaHHbIE OPraHOUABI KJIETKH.
ITpaxTrueckas padora «3ydenune
JBYDKEHUS [IUTOIJIa3Mbl B PACTUTENBHBIX
KJIETKaX»

20

[TomyaBTOHOMHBIE OPraHOU/bI KIIETKU:
MUTOXOHJIPHH, TUTacTUIBL. JlabopaTopHas
pabota «lccrnenoBanue miazMonusa u
JIEIIa3MOJIM3a B PACTUTENBHBIX KIETKaX»

21

HememOpanHbie opraHoubl KFETKH 1
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22

Ctpoenue u pyHKIUM g1pa 1

23

CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK
sykapuort. JlabopaTopHas pabora
«M3yueHune cTpoeHus! KIETOK Pa3IMYHbIX
OpPTaHHU3MOB)

24

AccuMWIALMS U JUCCUMUIISALIUS — JBE
CTOpOHBI MeTabonu3Ma. Turel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3ydyeHne KaTaAIMTUYECKONW aKTUBHOCTH
(bepMeHTOB (Ha MpuMepe aMuIIa3bl HIIU
KaTajasbl)»

25

OepMEHTATUBHBIN XapaKTep peaKkuii

KJIETOYHOI0 MeTabonusma. JlaboparopHas
pabora «3ydenue pepMEeHTATUBHOTO 1 0.5
pacuienaeHus Nepokcuia BoA0poa B
PaCTUTENBHBIX U )KUBOTHBIX KIETKAX)

26

benku-akTuBaTOpHl U OENKU-UHTUOUTOPHI 1

27

ABTOTpOQHBIN THII OOMEHA BELIECTB

28

dorocunres 1

29

XemocuHTes. JJabopaTropHas pabora
«CpaBHeHHE TIporeccoB (HOTOCHHTE3A U 1 0.5
XEMOCUHTE3a»

30

AnHa3poOHbIE OpraHu3Mbl. Buibl
oposxenusi. JlaboparopHas pabora
«CpaBHEHHE TIPOIIECCOB OPOKEHUS U
JIBIXaHUS

31

AdpOoOHBIE OPTAaHU3MBIL. DTaIbI 1

HHEPreTHYECKOro 0OMeHa

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

FOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE 01.09.23 11:52 (MSK)
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPIA UMEHU FEPOSA COBETCKOIO COHO3A I.A.

KOCTbIJIEBA, CtoroBa EneHa AHaTonbeBHa, upekTop

Ceptudukar 17CE9OEOEA40E82C93976AAD0AD446EC




DHeprust MeMOPaHHOT O I'PaJUEHTa
32 npoToHoB. Cunte3 AT®: pabora 1
npoToHHOW AT®-cHuHTAa3b1
33 Peaxmuy MaTpuyHOTO CHHTE3a 1
34 Tpanckpunuus — MaTPpUYHBIA CHHTE3 1
PHK
35 Tpaucsius u e€ 3Tarbl 1
36 Komuposanue amuHOkucnor. Ponb 1
pubocoM B OMocHHTe3e Oenka
37 Opranusanys reHoMa y IpOKapuoT U 1
HYKapuoT
38 MonekynspHble MEXaHU3MbI HKCITPECCUU 1
T€HOB y DyKapuoT
Bupycbl — BHeKJ1eTOUHbBIE POPMBI KUZHU
39 U obnuraTHele napa3uthl. [IpakTndeckas 1 0.5
pabora «Co3ganue MoeIH BUPYyCa
40 Bupycusle 3a0oneBaHus yenoBeka, 1
KUBOTHBIX, paCTCHHI
41 Hanorexnosoruu B 6uonoruu u 1
MeAUIINHE
42 JKU3HEHHBIN KT KIIETKA 1
43 Martpuunsiii cuare3 JJTHK
Xpomocomsl. JlTaboparopnas pabota
44 «M3ydyeHne XpoMOCOM Ha TOTOBBIX 1 0.5
MHKpOIpenapaTax»»
45 JleneHue KIETKH — MHUTO3 1
46 Tunsl kieTok. KaproknHes U HUTOKUHES. ; ne
JlaGoparopuast pa6ora «Hab1i0 ASKMEHT NOATNCAH SMEKTPOHHON NOAMMCHO o
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MHUTO3a B KJIETKaX KOHUMKA KOpEeIIKa JTyKa
(Ha TOTOBBIX MUKPOIpEIIapaTax)»

47 Perymsmus ;kM3HEHHOTO KA KIETOK

48 OpranusM Kak €IMHOE 11eJ10e

49 Tkanu pacrenuii. JlaboparopHas padora 1 05
«M3yyeHue TKaHel pacTeHUN» '
TkaHU )KMBOTHBIX U YEJIOBEKA.

50 JlaboparopHast pabora «/3yuenne TkaHei 1 0.5
JKUBOTHBIX)»
Opranbl. CucTeMBI OPraHOB.

51 JlaboparopHas padora «3yuenue 1 0.5
OpTaHOB IIBETKOBOT'O PACTCHUS»

52 Ormopa Tena opraHu3MoB

53 JIBr>keHHE OpraHu3MOB

54 [Iutanue opraHu3mMoB

55 [TuTaHue MO3BOHOYHBIX KUBOTHBIX. 1
[TumeBapuTenbHas cCHCTEMa YeTTOBeKa

56 JlpIxaHue opraHu3MoB 1

57 JIpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U 1
YeJIoBeKa

58 TpaHCTIOpPT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cucreMa mo3BOHOYHBIX 1
JKUBOTHBIX U YETIOBEKA

60 Brinenenue y opranu3smMoB 1

61 3amuTa y OpraHu3MoB

62 NmMmmyHHas cucteMa yenoBeka 1
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63

PaznpaxuMocTs U perynsinus y
OpPraHU3MOB

64

FYMOpaJ'IBHaH peryiesinnsa 1 SOHAOKPpUHHAA
CHCTEMA KMBOTHBIX U YCJIOBCKA

65

DopMbI pa3MHOKEHUSI OPTaHU3MOB

66

[TomoBoe pazMHOKEHUE 1

67

Metios

68

['ametorenes. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHast pabota
«M3y4yeHne cTpOeHUs TIOJIOBBIX KIIETOK Ha
TOTOBBIX MHKpOIIpernaparax

69

I/IH,Z[I/IBI/I,ZLyaJ'ILHOC Ppa3BUTHUC OPTraHNU3MOB
— OHTOI'CHE3

70

3akJiajika OpraHoB M TKaHEU u3
3apOI[BIIH€BBIX JINCTKOB

71

Poct u pa3BuTHE KHBOTHBIX.
JlaboparopHast pabora «BrisiBIeHUE
NPU3HAKOB CXOJICTBA 3apO/IbIIIICH
MIO3BOHOYHBIX KHBOTHBIX

72

PazMHOMX€eHME U pa3BUTUE PACTECHUMN.
JlaboparopHas pabora «CtpoeHue
OpPraHOB Pa3MHOXKEHUS BBICIITUX
pacTeHuin»

73

HCTOpI/Iﬂ CTaHOBJICHUSA U PAa3BUTUA
IFCHCTUKHN KaK HAayKH

74

OCHOBHBIE TTOHSITHS U CUMBOJIBI

reretuku. JlabopaTopHas pabora
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«/Ipo3otumna kak 00HEKT TeHETUIECKIX
HUCCIIEJOBaHUIN»

75

3aKOHOMEPHOCTH Hacje10BaHMs
npu3HaKoB. MoHOrubpuaHOE
ckpeuBanue. [Ipaktiuueckas pabora
"N3yueHue pe3ynbTaToB
MOHOTHOPHIHOTO CKPELMBaHUS Y
npo3opub”

76

[MuTonoruvyeckue OCHOBBI
MOHOTHOPHIHOTO CKPEUTUBAHUS

7

AHanu3upyrolee CKpeuuBaHme.
Henonnoe nomuHupoBanue

78

JurnOpuaHoe CKpenBaHue.
[TpakTuueckas padora «3yuenune
pe3ynbTaTOB JUTMOPUIHOTO
CKpEIIMBAHUSA y IPO30(UITBI»

79

[{uTonmoruveckre OCHOBBI AUTUOPUTHOTO
CKpEIIMBaHUS

80

CuerieHHOe HaclieIOBaHUE MTPU3HAKOB

81

XpOMOCOMHaH TCOPUA HACIICACTBCHHOCTHU

82

I'eneTnka noia

83

I R S =N

I'enoTun kak 1ejao0cTHas cUCTeEMa

84

I'eneTnmueckuit KOHTPOJIb pa3BUTH
paCTeHHﬁ, JKHBOTHBIX 1 YCJIIOBCKA

85

N3MeHunBOCTh IpU3HAKOB. Buibl 1

U3MCHYNBOCTHU

86

MonudukannoHHass ”3BMEHYUBOCTh 1
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87

BapuarmonHslii psi v BapuanrioHHas
KkpuBas. JJaboparopnas pabora
«HMccnenoBanue 3akoHOMEpHOCTEN
MOJU(PHUKAIIMOHHON U3MEHYHBOCTH.
[TocTpoenune BaprallMOHHOTO psifa U
BAPUALIMOHHON KPUBOM»

0.5

88

I'emoTunmueckass N3AMEHYHUBOCTD.
KomOnHaTuBHAs U3MEHIHUBOCTH

89

MyranuoHHas HU3MEHYUBOCTb.
[TpakTtuyeckas pabora «Myrauuu y
Jpo30(HITBI (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAallHOHHOT O
npolecca. DNMUIreHETUKA U SITUTeHOMHUKA

91

I'eneruka yenoseka. [IpakTnueckas
pabora «CocraBieHre U aHau3
POIOCIOBHOM

0.5

92

MeToapl METUITNHCKON I'eHETUKHU

93

3HayeHne MEIUIIMHCKON T€HETUKHU B
HpeIIOTBpaHICHI/II/I 1 JICUCHUU
FeHETUYECKUX 3a00JIEBAaHNI UEIOBEKA

94

OCHOBHBIE MIOHATUS CENEKIIUH.
JlaboparopHas padora «3yduenue copTos
KYJIbTYPHBIX PACTEHUN U OPOJ
JIOMAIIIHUX KUBOTHBIX»

0.5

95

MeTobl ceNeKIIMOHHOM paboThI.
JlabopaTtopHas pabora «3ydenue
METOJIOB CEJICKIIH PACTECHHID

0.5
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JloCTHXKEHMSI CeNIeKIIUU PACTeHUN 1
96 XKHUBOTHBIX. [IpakTHueckas padora 1
«IIpuBUBKa pacTeHUI»
97 CoxpaHeHne, N3y4eHHe U HCIIOJIb30BaHNE 1
FeHETUYECKUX PECYPCOB
buorexHonorus kak Hayka U OTpaciib
98 npousBoacTBa. [IpakTuueckas padora 1 0.5
«M3yueHre 06beKTOB OMOTEXHOIOTUM»
99 OCHOBHBIE HANPABIICHNUS] CHHTETHYECKOU 1
ounonoruu
100 XpoMOCOMHas ¥ TeHHAsI MH)KEHEPUs
101 Menunmuackre OMOTEXHOIOI T
102 PesepBHbiii ypok. [loBTOpEeHue, 1
000011IeHNEe, CHCTEMATH3AIMS 3HAHAHI
OBIIEE KOJIMYECTBO YACOB I10 102 5 135
[MPOT'PAMME
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Hara nudposbie
Tema ypoka Kontposasbubie | IlpakTtuuyeckue
n/n Bceero u3ydeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 OpomonuonHas teopus Y. /lapsuna 1
) JIBMKyIIKE CUIIBI DBOJIIOLNN BUJOB 110 Y. 1
JapBuHy
3 Bbopn0a 3a cymecrBoBanue, 1
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOp
4 DOopMHUPOBAHNE CUHTETUYECKON TEOPUHU 1
IBOJIIOLIMH
5 DTarbl HBOJIIOIMOHHOIO TpoIiecca: 1
MUKPO3BOJIIOLHUSA U MAKPOIBOIIOLUS
6 [Tonmynsiuust — 3neMeHTapHas €IMHNLA 1
3BOJIIOLUH
3aKOH T€HETUYECKOro paBHOBecHs Jx.
7 Xapmu, B. BaiinGepra. JlaboparopHas 1 05
pabota «BpIsiBIeHUE U3MEHYUBOCTH Y '
ocobeli 0THOrO BUAA»
8 DrneMeHTapHble (PaKTOPbI BOIIOLUN 1
9 OS¢ dexr ocHoBatensa. D ekt 1
OYTBIJIOYHOT'O TOPJIBIIIKA
10 Murpanuuu. M3oauuu nomyssiuii: 1
reorpadudeckas, Onorornyeckas
11 EctecTBeHHbII 0TOOP — HaIpaBIISIFOIINMA 1
(dhakTop IBOIOLUU -
AOKYMEHT-ROAMMCAHSAEKTPOHHOVM-ROARVELIO
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12

[TonoBoii oTGop 1

13

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3yIbTaT MUKPOIBOIIOIIHH.
JlabopaTtopHnas padora «M3ydenue 1 0.5
apoMoph030B ¥ UIM0ATANITAINH Y
pacTeHM U )KUBOTHBIX)

14

[Tpumeps! npucnocobaeHu y
OpraHu3MoB: MOpP(OJIOTHYECKHE,
busnonornyeckue, OMOXUMHUIECCKUE,
nosesieHueckue. JlaboparopHas pabora
«[Ipucmnocobaenuss opraHu3MoB U UX
OTHOCHUTEIbHASI LIEIeCO00Pa3HOCTh

15

Bun, ero xpurepun u CTpyKTypa.
JlaGopatopHas pabora «CpaBHeHUE
BUJIOB TI0 MOP(OIOrHUECKOMY
KPUTEPHIO»

16

Crpykrypa BUIa 1

17

BunoobpazoBanue kak pe3yabTaT
MHKPO3BOJIIOIUHA

18

CBs13b MUKPOABOJIIOLIUU U
SMUAEMUOJIOTUH

19

Maxkpossomronus. [laneonronornyeckue
METO/Ibl U3YUYECHHUSI IBOIIOLIUU

20

buoreorpapuyeckrue MeTobl U3y4EeHUS
3BOJIIOLIMU

21

DMOPHUOIOrHYECKUE U CPAaBHUTEIILHO-
MOP(OIOTMYECKUE METO/IBI U3YICHUS 1
IBOJIIOIHH
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MonekynsapHO-TeHETUUECKHE,
22 OMOXMMHYECKHE U MATEMATHYECKHE 1
METOJTbI U3YICHHSI SBOTFOITIN
23 OO0mre 3aKOHOMEPHOCTH IBOJIOIAN 1 1
24 AJlariTUBHAS paIAALIMSL. 1
HepaBHOMEPHOCThH TEMITOB IBOJTIOIIHH
o5 HaydHble THIIOTE3BI IPOUCX OXKICHHS 1
JKM3HH Ha 3eMiie
26 JloHay4yHBIE TIPEICTaBICHHS O 1
3apOKJICHUH JKU3HU
97 OCHOBHBIE 3TaIbl HEOPTAaHUICCKOM 1
SBOJIIOIUH
28 ['umnotessl 3ap Ok ACHUS KU3HU 1
Uctopus 3emnu u MeTOIbI €€ U3YUYCHUS.
29 JlaboparopHas pabora «3yuenue u 1 05
OIMCAaHHUE MCKOIIAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB)
30 HauanbHbie sTanbl OpraHn4ecKoi 1
9BOJIIOIUN
31 DBOJIONHS 3YKApUOT 1
OCHOBHBIE 3TAITbI YBOJIFOLIMHI
39 pacturensHOro Mupa. [IpakTuaeckas 1 05
pabota «3ydueHne ocobeHHOCTEH '
CTPOCHUS PACTEHUI Pa3HBIX OTACIIOB)
33 OCHOBHBIE 3TAIbI YBOJIIOLIUN JKMBOTHOI'O 1
Mupa
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DBooIHs )KUBOTHBIX. [IpakTudeckas
34 pabota «/3y4ueHne ocoOCHHOCTEH 1 0.5
CTPOCHWSI ITO3BOHOYHBIX JKHUBOTHBIX)
35 Pa3BuTHe xu3HU Ha 3emiie 1o 3pam U 1
nepuoaam
36 MaccoBble BBIMUPAaHHS — 1
HKOJIOTMUECKUE KPU3HUCHI TPOILIOro
37 CoBpeMEHHBII 9KOTOTHYECKUN KPUBHC, 1
€ro oco0EHHOCTH
38 CoBpeMeHHasl CCTeMa OPraHHYECKOT0 1
MIPOIILIOTO
39 OCHOBHBIE CHCTEMAaTUICCKUE TPYIIIBI 1
OpraHu3MOB
40 AHTpOnoJI0rus — Hayka O 4eJI0BEKe 1
41 PasButue npencrasienui o 1
MIPOUCXOXKICHUN YEeTIOBEKa
Mecto uenoBeka B CUCTEME
opranuueckoro mupa. JlaboparopHas
42 pabota «3y4ueHne ocoOOCHHOCTEH 1 0.5
CTPOGHUS CKeJIeTa YeJI0BEKa, CBA3aHHBIX
C MPSIMOX 0K JICHHEM)
43 JIBUKyIIMe CUJIbl aHTPOTIOTeHEe3a 1
44 CooTHolIeHne OMOTOrHUECKUX U 1
COIMATIBHBIX (DAKTOPOB B aHTPOIOTeHE3E
45 OCHOBHBIC CTaIUM AHTPOIIOTEHE3a 1 1
46 [Taneoreneruka u nmajieoreHOMHUKa 1
47 OBONIOIUSA COBPEMEHHOIO YEJIOBEKA 1
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48

UYenoseueckue pacel. [IpakTuueckas
pabora «3ydeHue 3K0IOru4ecKux
ajanTalni 4eloBeKay

0.5

49

MC}KI[I/ICIII/IHJ'[I/IHapHI)IG METOAbI
AHTPOIIOJIOTUN

50

3apoxaACHUE U PA3BUTUE IKOJIIOTHUHU

51

Mertonsb! skonoruu. JlaboparopHas
pabora «/3y4eHre MeTo10B
HKOJIOTHYECKUX HCCIICIOBAHUI»

0.5

52

3HaueHNE SKOJOrHYECKUX 3HAHHUI JJIA
YCJIOBCKA

53

Dkonoruyeckre (HhakTopbl

54

Abuornueckue paktopsl. CBET Kak
sKooruueckuii pakrop. JlaboparopHas
pabora «BpLsIBICHHE TPUCTIOCOOICHHIA
OPraHu3MOB K BJIMAHHIO CBETa»

0.5

55

Abuotnueckue daktopsl. Temmneparypa
KaK dKOJIOTrHIecKuid (hakTop.
JlaboparopHas pabora «BbisiBieHHE
MPUCIIOCOOJICHUI OPTraHU3MOB K
BITUSTHUIO TEMIIEPATYPBD»

0.5

56

Abuoruueckue GpakTopsl. BiaxxHoCTb
KaK 9KOJOTHYeCKHid hakTop.
JlaGoparopHas paboTa « AHaTOMUYECKHE
O0COOEHHOCTH PaCTeHUN U3 Pa3HbIX MECT
oOHUTaHUS»

0.5

57

Cpenpl 0OMTaHUSI OPraHU3MOB

1

58

buonornueckne puTMbl

1
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59 JKuzHeHHble GOPMBI OpraHU3MOB

60 buornueckue pakTops
3HaueHue OMOTUYECKUX B3aUMOJICHCTBUI

61 JUIS CYILIECTBOBAHUS OPraHU3MOB B Cpefie 1
oOuTaHusA

62 DKOJIOruueckre XapakTepuCTUKI 1
MOITYJISIIIHH
OCHOBHBIE ITOKA3aTEIH MO YIS

63 YUCJIEHHOCTh, IIJIOTHOCTh, BO3pacTHAs U 1
MOJIOBasi CTPYKTypa
OCHOBHBIE MMOKA3aTeH MOy :

64 POXKIAEMOCTh, IIPUPOCT, TEMIT POCTA, 1
CMEpPTHOCTh, MUTPAITUU

65 DKooru4eckast CTpyKTypa MOy IHH

66 JlnHaMuKa MOMYJSIIAY U €€ Peryisuus

67 KpuBbIie pocTa YHCICHHOCTH TOMYJISAIINH. 1
KpuBble BeKUBaHUS
DKoJoruyeckasi HMIa BUAA.

68 JlabopaTopnas pabora 1 05
«IIpucnocobneHus ceMsiH pacTeHUN K '
paccesneHuo»

69 Bun xak cucrema nomynsiui 1

70 3aKOHOMEPHOCTH ITOBEACHHS U MUTPAITAI 1
KUBOTHBIX

71 Coo011ecTBO OpraHU3MOB — OHOIIEHO3 1

72 DKocuCTeEMa KaK OTKpBITasl CUCTEMA 1

73 KpyroBopor BeliecTs u MOTOK YHEPTUU B ]
9KOCHCTCMC JIOKYMEHT MOAMUCAH BHI-E‘-KTPOHF Ol NOANUCHIO
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74

OCHOBHBIC TOKA3aTECIN SKOCHCTEMBI

75 DKOJIOrMYeCKUe MUPAMUJIbI

76 W3meHeHus coolI1ecTB — CyKIECCHU
[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI

77 03ep U peK. DKOCUCTEMBI MOpel 1 1
OKEaHOB

78 [TpupoaHblie SKOCHCTEMBI. DKOCUCTEMBI 1
TYHAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTpPOIIOr€HHBIE SKOCHCTEMBI 1
Ypb6oskocucremsl. [IpakTudeckas padora

80 «M3ydenue u onucanue 1 0.5
ypOO3KOCUCTEMBI»
3aKkOoHOMEpHOCTH (hOPMHUPOBAHHUS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB 1 1
B DKOCHCTEMAaX
MexaHu3Mbl BO3IEHCTBHS 3arpsI3HEHAN

82 pa3HBIX TUIIOB Ha CyOOpraHW3MEHHOM, 1
OpraHU3MEHHOM, MOMYJIALUOHHOM U
HKOCUCTEMHOM YPOBHSIX

83 buocdepa — obmerianerapHas 1
obomoyka 3eminu

84 Yuenue B. W. Bepraackoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1
o6uochepst

86 Kpyrosoports! BeniecTs u 1
OMOreOXMMHUYECKHE LIUKIIbI

87 3oHansHOCTH OMochepsl. OCHOBHBIE 1

6HOMBI Cymn JIOKYMEHT MOAMUCAH SNEKTPOHHOA NO/IONCHIO
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88 YcroitunBocts Ouocheps

89 DKOJOTHYECKHUEe KPUZUCHI U UX TPUINHBI

90 BosneiicTBue uenoBeka Ha onochepy

o1 AHTpoOMoreHHoe BO3/ICHCTBUE Ha 1
PACTUTENbHBIA U JKUBOTHBIN MUP

92 Oxpana npupossl 1

93 OCHOBHBIE IPUHIIUITBI YCTOWYHBOTO 1
pa3BUTHA YEIIOBEUECTBA U MPUPOIBI
ParmonansHo€ NpUpoAONOIb30BAHUE U

94 COXpaHeHHEe OMOJIOTMYECKOro 1
pazHoobpa3us 3emiu

95 O060061meHune no teme «MUKpPOIBOTIOLMS 1
U €€ pe3yJIbTaThl»

96 O6o00menune no reme «Makpo3BOTIOIHS 1
U e€ pe3yNbTaThD»

97 O6o006mmenune no reme «IIponcxoxnenne 1
Y Pa3BUTHE )KU3HU HA 3eMIIe)»

08 O606mmenue o reme «IIpoucxoxnenne 1
YeJI0BEKa — aHTPOIIOT€HE3)»

99 O060061eHne o TeMe «IKOJIOrUs — HayKa 1
0 B3aMMOOTHOIIEHUSIX OPTaHU3MOBY

100 O6006mmenue mo Teme «OpraHu3Mbl 1 1
cpena oOUTaHUSD»

101 O6o0011eHne no TeMe «KOoNOoTrus BUIOB U 1
MO YLK

102 O606menue no Teme «buocdepa — 1
riio0anbHast SKocucTeMay

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

FOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE 01.09.23 11:52 (MSK)
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPIA UMEHU FEPOSA COBETCKOIO COHO3A I.A.

KOCTbIJIEBA, CtoroBa EneHa AHaTonbeBHa, upekTop

Ceptudukar 17CE9OEOEA40E82C93976AAD0AD446EC




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

102 3 7.5
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

* buonorus. Obmas ouonorus, 10 knacc/ 3axapos B.b., MamonTtoB C.I'., Conun
H.N., 3axaposa E.T.; non penakiueit 3axapona B.b., O61iecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkiimonepHoe o0iiecTBo «M31aTenbeTBO
«ITpocsenieHue»

* buonorus. O6mas 6uonorus, 11 kmace/ 3axapos B.b., MamonTos C.I'., Conun
H.U., 3axaposa E.T.; nox penakuueit 3axaposa B.b., O01iecTBo ¢ orpaHU4eHHOM
0oTBeTCTBEHHOCTHIO «JIPODA»; Akimonepnoe obmiectBo «M3naTenbeTBo

«IIpocBemienue»

METOIUYECKHUE MATEPHAJIBI UISA YYUTEJA

ConoskoB JI.A. EI'D no 6uonioruu. [Ipaktnueckas noAroToBka.

buonorus. 10-11 knaccsl. Buonornyeckuii cucreMsl U POLECCHL. YTII. YPOBEHb.
Meroanueckoe nocodue. PI'OC

Tepemos, Ilerpocosa

Muemosuna: buosnorusa

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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https://interneturok.ru/
https://bio.1september.ru/urok/
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