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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo yueO6HOMY mipeamety "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 TOJIOKEHUH (efepanbHOli padoyueii mporpaMMbl BOCIIUTAHHUS.

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
OpeiIMeThl, HW3y4yaeMble Ha YIIYOJIEHHOM YypOBHE, SIBIISIIOTCA  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 JTHUX Y4eOHBIX MPEAMETOB [OJDKEH ObITh OPHEHTHPOBAaH Ha
MPUOPUTETHOE pEIIeHHE O0pa30BaTE/IbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
3a/ay, CBS3aHHBIX C MNpOQOpUEHTAUUEd O00yYaroluXcsi W CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOI'O0 3HAHUS, CBS3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEN, TICUXOJIOTUEHN, CLIOPTOM WJIM BOCHHBIM JETIOM.

[Iporpamma no yuebnomy npeamery "buoniorusa" ga€t npencrapieHue o nenu
U 33/7]a4ax MU3y4yeHus yyeOHoro mpeamera «buonorus» Ha yriiyOJI€HHOM YpOBHE,
omnpenensieT o00s3areNpHOe (MHBApUAHTHOE) MPEJAMETHOE COJEpKaHUEe, €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 mporpamme mo 6MoJioruu 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  MHUPOBO33PEHUS,  DKOJIOTHYECKOTO
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
tpeboBannit ®I'OC COO k TUIAHHPYEMBIM JIMYHOCTHBIM, METAMPEIMETHBIM W
IPEIMETHBIM pe3ybTaTaM 00y4eHus U B QOPMUPOBAHUH OCHOBHBIX BUJIOB Y4€OHO-
MO3HABATEILHON JIESITEIbHOCTH OOydYaloIIMXCsl 1O OCBOCHHUIO COJACpKAHUS
OroJOornYecKoro 00pa3oBaHus Ha YPOBHE CPEIHEr0 001Iero 0Opa3oBaHusl.

VYuebnniii npenmer «buonorus» Ha ypoBHE cpeaHEro oOIero oopa3oBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa3oBaHKE B IIIKOJIE M OPUEHTHUPOBAH Ha PACIINPECHUE
U YTIIyOJIeHUE 3HAHUKM 00y4arouXxcs 0 5KMBOM MPUPOJIe, OCHOBAX MOJEKYIISIPHON U



KJICTOYHOW OMOJIOTHH, SMOPHOJIOTHH U OMOJIOTHH PA3BHUTHS, TCHETHKH, CEIICKIUH,
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
npodeccronanbHoro odpazoBanus. OCHOBY €ro COAEpkKaHUsI COCTABIIAECT CUCTEMA
OMOJIOTUYECKUX  3HAHUW, TMOJYYEHHBIX TP  HU3YYEHUU  OOyYaIOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX PA3/EJI0B OMOJOTHUA HAa YPOBHE OCHOBHOTO
obmero oopazoBanmsi, B 10—11 kiaccax 3TH 3HaHUS TOIy4YalOT 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 HCIIOJIb30BAaTh 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 OMOJIOTUYECKOT0 pa3HOOOpa3us miIaHeTkl. Tak, B 10 kiacce nu3yvarorcs
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 u3ydaroTcsi 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, 3HAHUU 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 TOMJCPKAHUS HMHTEpeca OO0ydJaroImmxcs K OHOJOTUU HapsSay CO
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



OpraHW3allii > KUBBIX CHCTEM PAa3HOTO paHra ¢ NPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh TH 3HAHUSA 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
yrayOaEéHHOM YpOBHE 00ECTIEeYMBACTCS PEIICHUEM CIIEIYIONINX 3a/1a4:

OCBOCHHE O0YYArOIIUMUCS CHUCTEMbl OMOJOTMYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; 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:
UCCJIEIOBATEIbCKUMH  METOJaMH  OMOJOTMYECKUX HayK (MOJIGKYJISApHOH W
KJIETOYHOM OMOJIOTUM, SMOPUOIOTUH U OUOJIOTUM PAa3BUTHSI, TCHETUKU U CEJICKIUH,
OMOTEXHOJOTUM M CHUHTETUYECKOW OWOJIOTHM, MaJCOHTOJOTUM, HSKOJIOTHH);
METOJaMH CaMOCTOSATEIBHOTO TMPOBEJACHUSI OHOJOTHMYECKUX HCCIEIOBAHUN 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[I0POBBIO  OKPYXKAIOLIUX  JIOJIe; OOOCHOBBIBaTH U  COOJIOAATh  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 IKCTIEPUMEHTAIBHBIX 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,



T€HETUYECKOW IPaMOTHOCTH, O0IIEH KYJIbTYphI MOBEICHUS B IPUPOJIC; HHTETPAIIUU
€CTECTBCHHO-HAYYHbIX 3HAHU;

npuoOpeTeHre  OO0y4yalomMMUCS ~ KOMIETEHTHOCTM B pallMOHAIHHOM
IPUPOAOIIONIH30BaHUH (COOIIIOICHHE TIPABIII TIOBEICHUS B IPUPO/IE, OXPAHBI BUIIOB,
9KOCUCTEM, Ouocdepsl), COXpaHEHUU COOCTBEHHOTO 3JI0POBbSI M 3J0POBBS
OKpyXaromux JoAe (coOmogeHuss wMep NpodUIaKTUKH — 3a00JIeBaHUM,
oOecrieueHne 0€30MaCHOCTH KU3HEAEATENbHOCTH B UYPE3BBIYAWHBIX CUTYyAIHSIX
OPUPOAHOTO M TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

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

OO11iee YMCI0 YacoB, OTBEJICHHBIX HA M3YYEHUE OMOJIOTUU Ha YIiyOJIEeHHOM
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 opraHu3alMoOHHBIX (OpPM, METOJIOB U CPEJACTB OOy4eHHUS OUOJIOTUU
OCYIICCTBIISACTCS ¢ YYETOM CHEIU(PUKH €r0 COJSP)KaHHMS W HAMpaBJICHHOCTH Ha
NpOAODKEHNE OWOIOTUYECKOTO 00pa3oBaHUS B OpPraHHM3AIUSAX CpPETHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

O0s13aTeabHBIM yCIOBUEM ITPU 00YUEHUH OMOJIOTUU HA YIITyOJEHHOM YpOBHE
SIBJISICTCSI TIPOBENICHNE JTa0OpAaTOPHBIX M MpakTUYecKux 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.



COJAEPKAHUE OBYYEHUA
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
Ouonornu.  buonormyeckue HAyKd M H3y4aeMble 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
NPAaKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAUIMHE, CEIbCKOM 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-Pecorckuit, JIxx. Yorcon, ®@. Kpuk, /. K. bensies.

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, MAUCKPETHOCTh M IEJIOCTHOCTb,
CIO0XHOCTh W YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHHU3aIM,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBbIH, OpraHU3MEHHBIN, MOMYJISLIMOHHO-BUI0BOM, 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. Metonsl Omosormueckoil Hayku. HaOmionenwue,
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 maHHbIX. OIEHKAa JOCTOBEPHOCTH TMOJIYYCHHBIX
pe3ynbTaToB. [IpruMHBI UCKaXeHUsT pe3yJbTaTOB »JKcrepumeHTta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH >KH3HW», «buomornueckue
cuctembl», «CBOHCTBAa >KMBOM Marepum», «YPOBHH OpraHU3alUU KUBOU
npuposib», «CTpoeHue KUBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOro opraHusma», «buoreonenos», «buocdepa», «Metoabl
VU3YUYCHUS )KUBOU ITPUPOIBI».

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

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METOJIOB IIPH
U3YYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

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

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMmatorpadus, 3eKTpodope3, METOJ MEYEHBIX aToMOB, audQepeHIHraibHOoe
HEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanmvix
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.

Tabnuiel 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 IEHTPUPYTUPOBAHUE,
[TLIP)».

Tema 4. XumMuueckasi OpraHu3anus KJIeTKU

XUMUYECKAN COCTaB KIETKHM. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ ponb Kak pacTBOpUTENS, pEareHTa, y4aCTHE B CTPYKTYPUPOBAHUM KIIETKH,
TEIIOPETYIAIMU. MUHEpaIbHBIE BEIIECTBA KJIETKH, 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. Jlenarypamusa. CpoiictBa OenkoB. Kiaccudukamuss — OelKoB.
buonornueckue Qpynkumu 6enkoB. /Ipuonsi.



VYraesoasl. MoHOCaxapu/pl, IMCaXapUibl, OJIMTOCAXapPUIbl U TIOJIUCAXAPUIBI.
OO0muii TUTaH  CTpoeHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruyeckre GyHKIUU YTIIEBOIOB.

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

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

Crpoenue monekynbl AT®. Makpospruueckue cBsa3u B moisiekyie 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 TMPOCTPAHCTBEHHOM CTPYKTYphl OuOMoOsekyl. Mooeruposarue
cmpyKkmypul U QYHKyuil OUOMONEKYT U uUx Komniekcos. Komnvromepnulti ousatin u
Opeanuyeckull cCunme3s OUOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemMoHcTpanuu

[optpersr: 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 BOIbD», «BemecrBa B coctaBe opraHusmMoBy», «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 OCITKOB 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 00PAa30BAHMSI KIIETKH.



CrpoeHure MpoKapuoOTHUECKOM KiIeTKH. KieTouHas cTeHKa OaKTepHuil M apXei.
OcoOeHHOCTH CTpPOCHHsI TEeTepOTpPOHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTO 1 poJIb MPOKapHOT B OMOIIEHO3aX.

Crpoenrie U GyHKIIMOHUPOBAHKE dyKapHOTUUECKOM KieTku. [1ma3zmaruueckas
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: dHAoIIa3MaTuaeckas cetsb (DI1C),
anmapar [ oJbJKW, JIM30COMBI, HMX CTPOCHME | (QYHKIMU. B3anmMOCBs3b
OJIHOMEMOpPAHHBIX OPraHouJoB KieTkh. CTpoeHHe TpaHyISIPHOrO PETUKYJIyMa.
Mexanusm nanpasnenus 6eaxos ¢ IIIC. CuHTe3 pacTBOPpUMBIX OeikoB. CUHTE3
KJIETOYHBIX MeMOpaH. ['mankuit (arpanyJisipHBIi) SHI0IIA3MAaTUUECKUN 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 ~~ OpraHOWIBI  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 PACTEHUIM.

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

Anpo. Obonouka sapa, XpOMaTHH, KapHOILJIa3Ma, SAPBILIKH, KX CTPOCHUE U
dbynkuu. SAnepueiii  OenkoBbIi MaTtpukc. [IpocTpaHCTBEHHOE PaCIOIOKEHUE
XpoMocoM B HHTepha3HOM siApe. JIdyxpomamuu u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. Jlunamukxa si0epHol 060a0uKu 6 mumose. AHoephbiii
Mpaucnopm.

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

JdemMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKapUOTHUECKOW KIeTKn», «CTpoeHwue
KUBOTHOM  KJIEeTKW», «CTpoeHHe  pacTUTENbHOM  KiIeTkn», «CrTpoeHue
MUTOXOHJIpUNY, «A1po», «CTpoeHrne NpoOKapruOTUIECKON KIETKI.

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

JlabopaTtopnass pabora «M3ydeHne CTpOEHHS KIETOK Pa3JIMYHbBIX
OpTraHU3MOB.

IIpakTuueckas padora «l3ydeHue CBOUCTB KICTOYHON MEMOpaHbI».

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

IIpakTnyeckas padora «/3yueHue ABMKEHUS LIUTOIIA3MbI B pACTUTEIBHBIX
KJIETKaX).

Tema 6. O0OMeH BelecTB M MPeBPallleHUE JHEPTUU B KJIETKE

AccUMUITALNS ¥ TUCCUMUIIALIMS — IBE€ CTOPOHBI MeTaboimn3Ma. Tumnsl oOMeHa
BEILIECTB: aBTOTPO(MHBIN U rerepoTpodHbI. YuacTue Kuciopoaa B OOMEHHBIX
npoleccax. JHepreTudeckoe obOecrnieueHue KieTku: npespamienue ATD B
oOMeHHBIX Tporeccax. DepMEeHTAaTHUBHBIA XapakTep peakiuil KJIECTOYHOIO
merabonmn3zma. DepMeHThl, UX CTPOCHHE, CBOWCTBA M MEXaHU3M JICUCTBUSI.
Kodepmentrl. Otnuuns GpepMeHTOB OT HEOPraHMYECKUX KaTain3atopoB. benku-
AKTUBATOPbl M OEIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX
peakLMii OT pa3IHYHbIX (PAKTOPOB.

[lepBuuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KiIeTKe. DOTOCUHTES.
AHOKCcUuceHHbIll U OKcuceHHblll omocunme3 y oOaxkmepuii. Ceemocodouparoujue
nUCMeHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
¢dorocunreza. CBeroBas u TeMHOBas a3pl. Pomoodvixanue, Cz-, Cs- u CAM-munuvt
Gomocunmesa. [IpogykTHBHOCTH oTOCHUHTE3a. BiinsHue pa3nuyHbIX GaKkTOpoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUECHHE (POTOCHHTESA.

XEMOCHHTE3. Pa3noobOpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUITUPYIOIHUE OaKTEPUH, KEIE300aKTEepPHH, CepoOaKTepru, BOJOPOIHBIC
OakTepun. 3HAYCHUE XEMOCHHTE3A.

Ana’poOHbIe Opranu3Mbl. Buasl Opoxenus. IIponykTel OpokeHHs M HX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN O0JIC3HEH.

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

buonornueckoe OKuCIEHHE, WIM KIETOYHOE JAbIXaHue. POjb MUTOXOHIpUI B
nporeccax Ouonoruueckoro okucienus. Luknnueckue peakiuu. OKUCIUTENbHOE
dbochopunupoBanue. Iuepausn memobpannozo epaduenma npomoros. Cunmes ATD:



paboma npomouuou ATD-cunma3zvl. IlpenmyiecTBa a’poOHOTO TyTH 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, O0OpYAOBaHHE Ui MPUTOTOBICHHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

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

JlabopaTopnasi pabora «/3yueHue ¢GEepMEHTATUBHOIO pacCUICIICHUS
NEPOKCHIA BOJOPOJA B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnasi pabora «CpaBHeHue mpolieccoB  (GOTOCHHTE3a W
XEMOCHHTE3a.

JlabopaTopHasi padoTa «CpaBHEeHHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO cuHTe3a. Peannsanus HacieacTBeHHOW MH(opmanuu. ['eHeTnyeckuii
KOJZ, ero cBoucTBa. TpaHckpunuusa — MaTtpuunbii cuHTe3 PHK. IlpuHnmmns
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoBus Ouocunte3a Oenka. KoaupoBanwe amuHOKHMCIOT. Poib pubocom B
OonocuHTe3e Oenka.

Coepemennvie npeocmasnenusi o cmpoeruu 2enog. OpraHuzanus reHoma y
NPOKAPUOT W 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['mmoresa
onepona (®. Kako0, XK. Mano). MozexynsapHnvie mexaHuzmovl IKCNPeccuu 2eHO8
aykapuom. Ponv xpomamuna 6 pezynayuu pabomoel 2enos. Perynsius 0OMEHHBIX
IIPOLECCOB B KieTKe. KneTounslii romeocTas.

Bupycer — Hekerounsie (GOpMBI )KU3HUA U 00IUTaTHBIC Tapa3uthl. CTpoeHue
IPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. /KusHennviil Yyuki
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6baxmepuoghazos.
Obpamuas mpanckpunyus, pesepmasd, uHmezpasa.

Bupycnsbie 3a0oneBanus yenoBeka, >kuBoTHbIX, pacteruii. CITN/, COVID-19,
COIMAJIbHBIC U MEUITUHCKHUE MPOOIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccueog («bigdatar)
CMpPYKmMypHuIX buonocudeckux oanusix. Hanomexnonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobsbt 00cmasku 1ekapcma.



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

Knerounsii 1uki, ero mnepuoabl W peryisiuua. Wutepdaza u  MuUTO3.
Oco0OeHHOCTH TpolleccoB, MpoTekawlux B uHTepdaze. [loAroTtoBka KIETKH K
nenenuto.  IlpecuHteTndeckuii  (MMOCTMUTOTUYECKUH),  CHUHTETHYECKHUU |
MOCTCUHTETUYECKHM (MMPEMUTOTHUYECKUI) epUo bl UHTEP(A3HI.

Matpuunsiii cunte3 JHK — pennukanus. [Ipunnunsr perukanuu JIHK:
KOMIUIEMEHTAapPHOCTh,  IOJIYKOHCEPBAaTUBHBIM  CHUHTE3, AHTUIIAPAIIIEIbHOCTD.
Mexannsm permukanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl U
TeaoMepa3za. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTUIl. JIUIJIOWAHBIA W
rariougHbeli  HaboOpsl  XpoMocoMm. ['omosiormunble  xpoMocombl. [lonoBbie
XPOMOCOMBI.

Jlenenue kieTku — MUTO3. CTauy MUTO3a U POUCXOASIINE B HUX ITPOLIECCHI.
Tunbl Muto3a. KapuokrHes u nuToknHe3. bruonornyeckoe 3HaueHre MUTO3A.

Perynamusa mutothueckoro nukiaa kietku. [Iporpammupyemas kiaeTtodyHas
rudenp — arnomnros.

Kinerounoe s1po, XpoMocombl, (DYHKIHMOHAJIbHAsI T€HOMUKA. Mexanuzmbi
npoaugepayuu, oughghepenyuposku, cmapenus u euberu kiemox. «l{ugposas
KemKkay — buourHgopmamuyeckue Mmooeiu YHKYUOHUPOBAHUS KNeMmKU.

JdemoHcTpanumn

Tabmuubl 1 cxeMbl: «Ku3HEHHBIM LUK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmmkarusa JJTHK.

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTpenaparsl: «MHUTO3 B KJIETKax
KOPEUIKa JIyKay.

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

JlabopaTopHasi pa6ora «HaOmoneHne MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa
JdyKa (Ha TOTOBBIX MHUKpPOIIpEnaparax).

Tema 9. CTpoenue n GpyHKINHM OPraHU3MOB

buonornueckoe pa3HooOpasue OpPraHU3MOB. OnHOKIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOYHBIE OPTAHU3MBI.

Oco0eHHOCTH CTPOCHUS U KU3HEACSITEIbHOCTH OTHOKIIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCTH, IPYTHE
npoTUCThl. KoJIOHHanbHbIE OPraHU3MBI.



B3auMocCBs3p 4acTei MHOIOKJIETOYHOI'O OpraHu3ma. TKaHu, OpraHel U
cucteMbl opranoB. OpraHusM Kak eIMHoe 1enoe. ['omeocTas.

Txanu pactenuii. TUIIBI paCTUTENBHBIX TKAHEH: 00pa3oBaTelibHAas, TOKPOBHAS,
POBOJIAIIAs, OCHOBHAasl, MexaHuueckas. OCOOEHHOCTH CTpoeHus, (QyHKUMA u
pPAacHoJIOKEHUS TKAHEN B OpraHax PacCTCHUMU.

TKaHM XKUBOTHBIX U YEJIOBEKA. THIBI )KMUBOTHBIX TKAHEU: dMUTEIHAJIbHAS,
COEeIMHUTENbHASA, MbIlIeuHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, QYHKIUNA WU
pPAacroJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratvBHblE M T'€HEpaTUBHbIE OpraHbl pacTteHuil. Opranbl H
CHUCTEMBI OPIraHOB KUBOTHBIX U 4esioBeKa. D yHKIMU OPraHOB U CUCTEM OPraHoOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CKeleTbl OJHOKJIETOYHBIX WU
MHOT'OKJIETOUHBIX )KUBOTHBIX. HapyXHbIil 1 BHYTpeHHUH cKeyneT. CTPOSHUE U TUIIbI
COE€JIMHEHUS KOCTEH.

JIBokeHne  opraHu3mMoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PEeCHUYHOE. [[BM)KEHHE MHOTOKJICTOUYHBIX pPACTCHUM:
TPONM3MBl M HACTUU. JIBUKEHHME MHOTOKJIETOYHBIX JKMBOTHBIX 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. [IuTaHne mO3BOHOYHBIX >KUBOTHBIX. OTAEINbI
MUIIEBAPUTENIBHOTO TpakTa. [lumeBaputenpHbie kene3bl. [luineBapurtenbHas
CHUCTEMA YEJIOBEKa.

Jlpixanue opranu3MoB. Jlpixanue pactenuil. Jlpixanue ;kuBOTHbIX. Juddy3us
ra3oB 4€pe3 MOBEPXHOCTh KiIeTKH. KoxxHoe npixanue. [[pixarenbHas TOBEPXHOCTD.
KabepHoe u nérounoe apixanue. /[prxaHue mMo3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
DBOJIOLIMOHHOE  YCIIOKHEHUE CTPOCHUS JETKHX TMO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHasi cucTeMa 4YesioBeKa. MeXaHu3M BEHTWIIUUMUA JETKUX y MTHIL] U
MJIEKONUTAOUX. Perynsius apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemwecTB y KHUBOTHbIX. KpoBeHOCHass cucrema u €€ OpraHsl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaie,
KPOBEHOCHBIE COCYJIbI U KpoBb. Kpyrum kpoBooOpamieHus. IBOJIOIUOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOM CHUCTEMBI IMMO3BOHOYHBIX JKUBOTHBIX. PaboTa
CepAla U €€ PEryslusl.

Briaenenue y oprann3mos. Belenenue y pacteHuil. Bolienenue y )KuBOTHBIX.
CokparutenbHble Bakyonu. Opranbl BbiaeneHus. OuibTpanus, cekpeuuss u
oOpaTHO€ BCachIBaHME KAaK MEXaHM3Mbl PabOTHI OpPraHoB BbieieHUs. CBS3b
IIOJIOCTU Tejla C KPOBEHOCHOW M BBIACIUTEIBHOM cUCTEMamu. BblaeneHue y



MO3BOHOYHBIX JKUBOTHBIX W dYenoBeka. [louku. CtpoeHue u GyHKIIMOHUPOBAHHE
HeppoHa. OOpa3oBaHHEe MOYH Y YEIOBEKa.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OaKTepuil U MUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna.
CpencTBa MacCUBHON M XUMUYECKOM 3aIIUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M KX NPOU3BOJHEIE.
3amura opranu3ma ot Oonesnei. UMmyHHast cuctema denoBeka. KieTouHbll u
I'YMOpaJIbHBIH UMMYHUTET. BpoXI€HHBIH W TPUOOPETEHHBIM crerudUIecKuii
UMMYHUTET. Teopusi KiIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerapa). BocranurenbHble OTBETHI OPraHU3MOB. POJIb BpOXKIEHHOTO
UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

Pazmpaxxumocte W perymsiuus y  OpraHu3moB. Pasnpaxumocts y
OJTHOKJIETOUYHBIX OpraHu3MoB. Takcucsl. PazapaxuMoCTh U perynsuus y pacTEHUN.
PocTtoBble BemiecTBa U UX 3HAUYCHUE.

HepBhuas cucrema u pediektopHas peryysius Yy XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTIIeNbl TOJIOBHOIO MO3Ta IO3BOHOYHBIX JKHUBOTHBIX. Pediekc u
pediexTopHas ayra. be3ycioBHbIe U YCIOBHBIE pe(IICKCHI.

['ymopanibHast perynsanus M SHIOKPUHHAS CHUCTEMa JKUBOTHBIX U YEJIOBEKA.
JKemne3pl 53HAOKPUHHOM CUCTEMBI M X TOPMOHBI. JleiicTBrE TOPMOHOB. B3anmocCBs3b
HEPBHOW M SHJAOKPUHHON cucteM. ['unoranamo-runodusapHas cucrema.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnos.

Tabmuubl u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bogopocnn», «bakrepum», «lIpocrenmmey», «OpraHbl LBETKOBBIX PACTEHUN,
«CucrteMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenuit», «KopHeBbsie cuctembl», «CTpoeHue ctelsy,
«CtpoeHue nUCTOBOM MIACTUHKW», «TKaHM >KUBOTHBIX», «CKEJIeT YeIoBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHOcHass cucrema», «JlpIxarenbHas

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

«KpOBEHOCHbBIE CHCTEMBI [IO3BOHOYHBIX KUBOTHBIX», «CTpPOCHHE THUIPHDY,
«Crpoenue mnaHapum», «BHyTpeHHee cTpoeHue 0XKAeBOro 4epBsi», «HepBHas
cuctema poeio», «HepBHas cucrema rymkw», «HepBHas — cuctema
npecMmbikatomuxcs», «HepBHas  cucrema  nTuiy, «HepBHas — cucrema
MIIEKOTITaroIX», « HepBHast cuctema uenoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENnapaTshl OJIHOKIECTOYHBIX
OpraHU3MOB, MUKpPOTpENapaThl TKAaHEH, PaKOBUHBI MOJUTFOCKOB, KOJUICKITUU



HACEKOMBIX, UTJIOKOXKHUX, KUBBIE JK3EMIUISIPhl KOMHATHBIX PACTCHHM, repobapuu
pacTeHHMil pa3HbIX OTACJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUJICKIIMK OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyioBaHUE JJIs1 IEMOHCTPALlMU TOYBEHHOTO U BO3yIIIHOTO MUTAHUSI PACTEHUH,
pacuieruieHus Kpaxmaiia u OelIKOB MoJ IeHCTBUEM (PEpPMEHTOB, 00OPYIOBaHHE JJIs
JEMOHCTpALMU OIBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHH3Ma
IBIXATEJIbHBIX JBUKEHUM, MOJIENI TOJIOBHOTO MO3Tra 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. [loBenenue xpomocoMm B Meiiosze. KpoccnHrosep. bronornuecknii CMbICI
M€No3a W TOJOBOr0 mpouecca. Melo3 U ero Mecro B KU3HEHHOM LHKIIE
OpraHU3MOB.

[IpenszaponsiieBoe pazsutue. ['ameTorenes y ;kuBOTHBIX. [1010BbBIE XKele3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

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

NHauBulyallbHOE pa3BUTHE OPraHU3MOB (OHTOIEHE3). DMOPHOIJIOTUS — HAyKa
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 HedepmuHupogannoe Opobnenue. bracmyna, munoi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIIEKONMHUTAIOUIUX. 3apOAbIIIEBbIE JIUCTKU
(ractpysisinust). 3aKiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBIX JIUCTKOB. B3anmHoe
BIUSHUE YacTeW pa3BUBAIOIIECTOCS 3apojbliia (dMOpHOHATbHAS WHIYKITUS).
3aknazka IUTAaHA CTPOEHUS SKMBOTHOIO KaK pPE3yJbTaT HEpapXUUYECKHX
B3aMIMOJICHCTBUI TEHOB. BimsiHue Ha SMOpPHOHAIBHOE pa3BUTHE Pa3TUYHBIX
(akTOpOB OKpY’KaIOIIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. [locTamOpuoHansHbIl Tiepuon. [Ipsmoe u
HenpsMoe pasButue. PaszButue ¢ meramMopdo3oM y OECIO3BOHOUHBIX U
NO3BOHOYHBIX >KMBOTHBIX. BHOJOrmyeckoe 3HAYEHHE NPSIMOr0 U HEMNPSMOIO
pa3BUTHUA, UX PACHpOCTpaHEHUE B Mpupoje. Tumbl pocTa KUBOTHBIX. DakTopbl
PETYISIUU POCTA )KUBOTHBIX U YesnoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHUS



y JKMBOTHBIX U uenoBeka. [lepnoabl onTorenesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxxenne u pasButue pacrenuit. ['ametodutr u crnopodur. Meiio3 B
YKU3HEHHOM ITMKJIe pacTeHuit. OOpa3zoBaHue CIIop B Mpoiiecce Merio3a. ['amerorenes
y pacteHuid. OTUI0I0TBOPEHUE U Pa3BUTUE PACTUTENIBHBIX OpraHu3MoB. J[BoiiHOE
OIIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYISLUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuubr u cxembl: «BereratuBHoe pasmMHOxeHHe», «Tumbl Oecrnosoro
pa3sMHOXKEHUD», «Pa3MHOKEHME XJIAMUIAOMOHANB», «Pa3MHOKEHHE 3BIJICHBDY,
«Pa3MHOXeHUEe TUApb, «Meio3», «XpoMocoMmbly, «l'ameroreHesy», «CTpoeHue
SIMIEKJIETKU U criepMaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsimoe u
HENpsIMOE pas3BuThe», «Pa3BuTHe MalcKoro xyka», «Pa3BuTue capaHumy,
«Pa3Butne mArymkmw», «JlBoWHOE OIUIONOTBOPEHUE Y LBETKOBBIX PACTEHUNY,
«CtpoeHne ceMsH OJHOIOJIBHBIX U JABYJOJBHBIX PACTEHHI», «KU3HEHHBIN UK
MOPCKOM KamycThl», «  KU3HEHHBIN LIUKII MXa», « KU3HEHHBIN LIUKJI TATOPOTHUKAY,
«KW3HEHHBIN UK COCHBDY.

OGopynoBaHHE: CBETOBOM MHUKPOCKON, MUKpOIpenapaThl SUIECKIECTOK U
CIIEpMAaTO30UI0B, MOJIEIb «L MK pa3BUTHS JISTYIIKW.

JlaGoparopHas padora «/3ydeHue CTpOCHHS MOJOBBIX KIETOK HA FTOTOBBIX
MHUKPOTIPENapaTaxy».

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

JlaGoparopnass padora «CTpoeHHME OpPraHoB pPa3MHOXKEHHUS BBICIINX
pacTeHun.

Tema 11. I'eHeTMka — Hayka 0 HaCJCACTBEHHOCTHM W HM3MEHYHMBOCTHU
OpPraHu3MoOB

HcTopus cTaHOBIIEHUS U PAa3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Menzens,
I'. ne ®pusa, T. Moprana. Posib 0OT€4eCTBEHHBIX YYEHBIX B Pa3BUTUU 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,
aJuieNIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
pHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTAS JIMHUSI, THOPHUIbI, TCHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOJbl ~ TE€HETUKHU:  TUOPUAOJIOTUYECKUN,  IUTOJIOTHUYECKHH,
MOJIEKYJIIPHO-TE€HETUYECKUM.

JdeMoHcTpanuu



[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: «MeToIbl TeHETUKI», «CXeMbl CKPEIIUBAHUS.

JlabopaTopHasi padora «Jlpo3odumina Kak OOBEKT T'€HETHYECKHUX

HCCIIEJOBAaHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH MenHzaenss — 3akKoH

eAMHO00pa3us rTHOPUIOB MepBoro nokoneHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH Menzenss — 3aKOH pacLICIUICHUsl IpU3HAKOB. LlUTOsIOrMueckre OCHOBBI
MOHOTHOPUTHOTO CKpeIMBaHus. [ MmoTe3a YucToThl ramer.

AHanu3upyooniee ckpemnBanue. [I[pomMexyTOuHbI XapakTep HaclIeJOBaHHUS.
Pacmiennenue npu3HakoB MpU HETIOJIHOM JOMUHUPOBAHUH.

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

CuerieHHoe HacieaoBaHue npusHakoB. Pabotel T. Moprana. CueruieHHOe
HACJIEJOBAaHWE T'€HOB, HAPYLIEHUE CUEIUICHHUS MEXAY TIeHamMu. XPpOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

['eneTnka nona. XpoOMOCOMHBIA MEXaHU3M ONPEACIICHUS NOJIA. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIM M TeTeporamMeTHhIM TOoJ. |'eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CHETUIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [neioTponus — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHbIN auienn3M. B3aumonencTBue HeaUIENbHBIX T'EHOB.
Kommiementaprocts. Onmcras. [lonumepus.

['eneTMUECKUI KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3HOJIOTHYECKUX  TPOILIECCOB, TMOBEICHUSI W  KOTHUTUBHBIX  (YHKIIUH.
['eneTnueckre MeXaHU3Mbl CHMOUOTEHE3a, MEXaHU3MbI B3aMMOJICHCTBHS «XO35HUH
— TMapa3uT» U «XO3IUH — MHUKpPOOMOM». ['€HeTHYecKHue acmeKThl KOHTPOJS U
M3MEHEHUSI HACJIeACTBEHHOM MH(POPMAIIMU B MOKOJECHUIX KIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabmuupl n cxemsl: «IlepBblil 1 BTOpoil 3akoHbl Mennens», «Tpertnii 3akoH
Mennensa», «AHanu3upymoliee cKpemuBaHue», «HemomHoe noMuUHHpPOBaHUEY,
«CreryieHHOE HacJIeIoBaHWE TMPU3HAKOB Y Jpo3odmiib», «['eHeTuka Toiay,
«Kapuotunn uenoBeka», «Kapuotun gpozoduiby, «Kapuotunm nOTHIb,
«MHOX€ECTBEHHBIN aJlJIeIu3M», «B3auMo1eiCTBUE T€HOBY.

O6GopynoBanue: MOAENb Ui JEMOHCTpAIlMd 3aKOHOB €IMHOOOpa3us
TUOPUJIOB TIEPBOTO TIOKOJICHWSI M PACIICIUICHUS TMPU3HAKOB, MOJAEIb JUIS
JEMOHCTpAlMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJCNb IS



JEMOHCTPAlMH CLEIJICHHOTO HACIEI0BAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpomnpemnapar: «J{po3odunay.

IIpakTuueckas padora «/3ydyeHue pe3ynbTaTOB  MOHOTHOPHUIHOTO
CKpENIUBaHUA Y IP030(DUITBD».

IIpakTuueckass  padora  «M3ydeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIUBaHUA Y Ip030DUIbD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeasl npu  (GopmMupoBaHuM (DEHOTHUTA.
N3meHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHbIE NMPU3HAKUA. Bubl
V3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACJICICTBEHHAS.

MopaudukannonHass HW3MEHUYUBOCTb. Poib cpeasl B (HOpMHUPOBAHUU
MoauUKAIMOHHON M3MeHUMBOCTH. Hopma peakiuu mpu3Haka. BapuannoHHbBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MOIU(PUKAMOHHON
VU3MEHUYHUBOCTHU.

I'enoTunuyeckass ”3MEHUYUBOCTh. CBOMCTBA T€HOTUIMMYECKON N3MEHYMBOCTH.
Buapl reHOTUTIHYECKOW N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KoMmOvHaTBHAsT W3MEHUYMBOCTh. Melo3 U TMOJOBOM MPOILIECC — OCHOBA
KOMOWHATHUBHON N3MEHYMBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOr0 Pa3HO00pa3us B Mpejiesiax OJJHOTO BU/IA.

MyTanmonHasi HM3MEHYMBOCTh. BHIbl MyTanuili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHIYUMPOBAHHBICE MyTallMu. SnepHele u
HUTOIUIa3MaTH4YecKkue myTtanuu. COMaTUYECKHUE W TMOJOBblE MyTauuu. [IprdnHbI
BO3HMKHOBEHUsI MyTauuil. MyTareHbl ¥ WX BJIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOIO MPOILEcca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacinenctBeHHOM u3MeHunBocTH (H.M. BaBuioB). BHesnepHas M3MEHUHMBOCTh H
HACJIEICTBEHHOCTb.

Onucenemuka U 3INUSEHOMUKA, PONb  dNUSEHEMUYECKUX (Hakxmopos 8
HACIe008aHUY U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB Y OP2aAHUZMOS.

JdemoHcTpanumn

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

Tabmuet u  cxembl: «Buagsl  u3MeHYHMBOCTHY», «MoaubuKamoHHas
W3MECHUYHUBOCTB, «KomOnHaTuBHAS U3MEHUYUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I'eneTnueckue 3a00aeBaHms YeI0BEKa», « Bumbl myTammii.

O6opynoBaHue: XUBbIE U TepOapHbIE AK3EMIUIPHl KOMHATHBIX PacTCHH,
pucyHku (¢potorpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHYHBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAITMOHHON HW3MEHYMBOCTH. [locTpoeHue BapHaIllMOHHOTO psga U
BAPUALIMOHHOU KPUBOM.



IIpakTuueckas padora «Mytamuu y Apo3odunsl  (Ha  TOTOBBIX
MUKpOIIpENnapaTax)».

Tema 14. I'eneTnka 4yen0Bexka

Kapuotun dyenoseka. MexayHaponHas mporpamma HMCCIEAOBaHUS I'e€HOMA
4yeyjloBeKa.  MeToapl  M3Yy4EeHMsT TEHETHMKHM  YEJIOBEKa: I'eHEaJOrM4eCKuH,
OJIM3HEIOBBIH, UTOT€HETUYECKHIA, MOMYJIAIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHU . CoBpemeHHOE onpeesieHue TE€HOTHUIA!
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIUPOBAHHUE, B TOM YHUCJIE C MOMOIIbIO
[M[[P-ananu3a. HacnenctBenHbie 3a00ieBaHMs YelloBeKa. [ eHHbIE U XpPOMOCOMHBIE
0oJie3HM 4yelnoBeKa. boJie3HW C HaCeICTBEHHOW MPEeaApacIioNioKEHHOCTBIO.
3HaueHUE MEAMIIMHCKON T€HETUKHU B MPEJOTBPALICHUH U JICYEHUH T€HETHYECKHUX
3a0osieBaHUI uesoBeka. MeauKo-reHeTUYeCcKoe KOHCYyJbTupoBaHue. CTBOJIOBbBIE
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». JTUYECKUE ACIEKThI UCCIENOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue QakTopbl TOBBIILIEHHONW YYBCTBUTEJIBHOCTH YENOBEKAa K
(bu3MUEeCKOMY M XMMHUYECKOMY 3arps3HEHUIO OKpY»Karolei cpepl. ['eHeTnueckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MaTOJIOTHSM.

JdemMoHcTpanuu

Tabnuupbl u cxemsl: «Kapuotun udenoBeka», «MeToapl U3y4yeHUs T€HETUKU
yesioBekay, «l 'eHeTnyeckue 3a0071eBaHUs YETOBEKaY.

IIpakTnueckas padora «CocTaBiieHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cesnrexkuust OpranusMoB

JlomecTukanus U celeKIrs. 3apOKICHNUE CEIEKIMU U JOMECTUKALINU. Y UEHHE
H. U. BaBunoBa o LleHTpax HOpOMCXOXIEHUS M MHOrooOpasusi KyJIbTYPHBIX
pactenuil. Poiib cenexkuuu B CO31aHUM COPTOB PACTEHUH U IIOPOJ KUBOTHBIX. COpT,
OpOJIa, IITaMM. 3aKOH T'OMOJIOTUYECKUX PSAOB B HACJIEACTBEHHON U3MEHUYNBOCTH
H. . BaBuiioBa, ero 3HaueHue I CEIEKIIMOHHON PabOTHI.

Meronabl ceneKUMOHHOM padoThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA H
VHIUBUyaIbHbBIN. Jramnel KOMOMHAIIMOHHON CEJICKIIUU. HUcnsiTanne
Opou3BOANTENEH 1O MOTOMCTBY. OTOOp NHO TE€HOTHIY C IOMOIIBIO OLIEHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP IO TEHOTUITY ¢ moMoIbio aHanu3a JIHK.

HcKyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  paloThI.
PagnanmoHHbBIN 1 XMMUYECKUN MyTareHe3 Kak NCTOYHUK MYTallMM Y KyJIbTYPHBIX
¢opm opranusmoB. lcrnonab3oBaHHE TE€HOMHOI'O pPENAKTUPOBAHHUS U METOJOB
pexoMmOuHaHTHBIX JIHK /1 momydeHns ucxoMHOTo MaTepuraia Jisi CEJICKITUH.

[Tonyuenue IIOJIMIUIONIOB. Bnyrpusunosas ruOpuan3anms.
bnuskopoacTBeHHOEe  cKpelmiuMBaHMe, WM UHOpuauHr.  HepoacTBeHHOE
CKpellMBaHue, uinu ayTOpuauur. ['erepo3uc u ero npuumHbl. lcmnonb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas ruOpunmsauus. Ilpeomonenue Oecronus



MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMN PACTEHUI U )KUBOTHBIX. «3e1éHas
DesonoOYUsLY.

CoxpaHeHue U U3y4eHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U X
JMKUAX POJIMYEH JUIsl CO3/]aHUsI HOBBIX COPTOB U TUOPHIOB CEIIbCKOXO3SIMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpamwenue u YnpagieHue 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 UCCIe008AHULL, Nepedosblx uoell u
NepCneKmuBHbIX MexXHON02ULL.

JdeMoHcTpanuu

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

Tabnuubl u cxembl: «L{leHTpbI MPOUCXOKAECHUS U MHOTOO0OPa3usi KyJbTYypPHBIX
pacTeHHi», «3aKOH TOMOJOTHUYECKUX PSAOB B HACJIEACTBEHHOW M3MEHUYMBOCTHY,
«Metogpl cenexkuumn», «OTnanéanas rudpuauzanus», «MyrareHesy.

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

JlaGoparTopHasi pabora «/3ydeHne METONOB CENEKIIUHU PACTEHUI.

IIpakTnueckas padora «IIpuBrBKa pacTeHUIN.

IKekypeusi «OCHOBHBIE METOABI M JOCTHKEHUS CEJNEKIMM PACTEHUN H
KUBOTHBIX (Ha CEJNIEKIIMOHHYIO CTaHLMIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBI y4YacTOK, B TEIUIMYHOE XO34KMCTBO, B JIaDOPAaTOPHIO
arpOyHHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo10rust U CHHTeTHYECKAs1 OMOJIOT S

OOBEKThI, HMCHOJb3yEMbIE B OHOTEXHOJOTHH, — KJIETOYHBIE W TKaHEBbIE
KYJbTYpBHI, MHKPOOPTaHU3MBI, ux XapaKTEpUCTHKA. TpagunuonHas
OMOTEXHOJIOTHS:  XJIEOONEUEHNEe, IMOJYYEHHE KHUCIOMOJOYHBIX IPOAYKTOB,
BUHONENHE. Mukpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOMOIOTUYECKUX
TexHonorui. [Ipon3BoacTBO Geska, aMUHOKUCIIOT U BUTAMUHOB.

Co3niaHre TEeXHOJOrMid U MHCTPYMEHTOB II€JICHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHUSI TEHOMOB C LEJIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KalINX HE BCTPEYAIOIIHUECs B IPUPOIe OMOCUHTETUYECKUE TTYTH.

Knerounass mnxxkenepusa. Meroapl KyJbTypbl KIETOK U TKAaHEW PACTCHUH H
K®uBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3AIUMS ¥ COMATHYCCKUN
smOpuorene3. lcmonp3oBaHue TrarjiouJoB B CeleKUMU pacTeHuil. [lonyuenue
MOHOKNIOHAbHbIX anmumen. Mcnoav3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
aumumen 6 meduyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKLHs
SIMUEKJIETOK U KJIOHUPOBAHUE XKMBOTHBIX. METOJI TpaHCIUIAHTAUMU SIAEP KIIETOK.



Texnonozuu 0300posneHus, KyIbmMusUpo8aHus  MUKPOKIOHAILHO20 PASMHONCEHUS]
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOcOMHasE W TeHHass WHKeHepus. VCKyCCTBEHHBIM CUHTE3 T€Ha U
koHcTpyupoBanue pexkomounantueix JIHK. Cozoanue mpanceennwvix opeanuzmos.
JIoCTH>KEHUS U IEPCIIEKTUBBI XPOMOCOMHOM M T€HHOW MHKEHEPUH. DKOJIOTHUECKHE
U DTUYECKHE MPOOJIeMbl TEHHOW WHKEHEPHUH.

MenunuHckue onorexnonoruu. [locrrenomuas nudposas meauuuaa. TTHP-
JMarHoCcTUKa. MeTaboJIOMHBIN aHaiu3, TeHOLUEGHTPUYECKUH aHaiu3 MpoTeoMa
YeJIOBEKAa JJIs OLIEHKH COCTOSIHUSL €ro 340pOBbs. MCHOJIb30BaHME CTBOJIOBBIX
kiaeTtok. TaprerHas Tepanus paka. 3D-OnmoumkeHepus s pa3pabOTKU
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/IaHUSI KOMIUIEKCHBIX
TKaHEH COYETaHWEM TEXHOJOTHM TpEXMEPHOro OMOMpHHTHHTA U ckaddosauHra
JUIsl pELICHUS 3a7a4 IEPCOHATU3UPOBAHHON MEIUITUHBI.

CoznaHue BEKTOPHBIX BaKUMH C LEJIbI0 0OecredyeHus: KOMOMHUPOBAHHOMU
3amuThl OoT Bo3Oyauteneir OPBU, ycTaHOBieHHE MOJEKYISPHBIX MEXaHU3MOB
dbynkunonuposanuss PHK-conepkamnux BUPYCOB, BBI3BIBAIOIIUX 0CO00 OMacHBIE
3a00sieBaHUS YeJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnuiel u cxeMbl: «Mcnonp30BaHNe MUKPOOPTaHU3MOB B MTPOMBIILICHHOM
IIPOU3BOJCTBEY, «KileTrouHas nHkeHepus», «['eHHass HHKEeHEPUSD».

JlabopaTopHnasi padora «/3yueHrue 00bEKTOB OUOTEXHOJIOTUIY.

IIpakTnueckas padora «llosydeHne MOTOYHOKHUCIBIX TPOAYKTOBY.

Jkckypeusi «buorexHonoruss — BaKHEHIIAss MPOWU3BOJUTENIbHAA CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOrMYECKOE IMTPOU3BOJICTBO)Y.

11 KIJACC

Tema 1. 3apokaeHue um pa3BUTHE JBOJIOLMUOHHBIX NpeICTABJICHUN B
0uoJI0THH

OpomonmonHas Tteopuss Y. [apBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb 1 Hay4dHas AearenbHoCcTh Y. /lapBuHa.

JIBrkyIue cuibl 3BoJionuy BUAOB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHW3MOB, HACIECJICTBCHHAs W3MEHYMBOCTH, Ooppba 3a
CYIIIECTBOBAHME, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTnueckor teopun sBomonuu (CTD). HedrpanbHas
Teopuss dBomtonuu. CoBpeMeHHass HBOJIOIMOHHAS  OwWojorusa. 3HAYCHHE
ABOJIIOIIMOHHON T€OpUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHcTpanuu



[Toptpetsl: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kroswe, Y. lapeun, C. C. UerBepukosn, . 1. HImansraysen, k. Xonaein, /. K.
benses.

Tabnuub! u cxemsl: «Cuctema xxuBoit mpuposl (o K. Jlunuero)y», «Jlectauia
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm GopmMupoBaHUs MPUCTIOCOOTICHUN Y
pacTeHul u KuUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapuipyta mytemectBus Y.
Hapsuna», «Haxonku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHHEY,
«IToponpl Tomy0Geit», «MHoOroobpasue KyibTypHBIX (OpM KamycTbl», «Ilopojibl
JIOMAIITHUX >KUBOTHBIX», «CxemMa oOpa3zoBaHusl HOBBIX BHIOB (o Y. JlapBuHy)»,
«CxeMa COOTHOLIEHUS ABWKYIIMX CHJI 3BOJIOLUN», «OCHOBHBIE TOJOXKEHUS
CUHTETHUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPO03BOJIIOLHSA U €€ pe3yJIbTAThI

[Tomynsiiust Kak 3JeMEHTapHasi euHuIa BOTIONNH. 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 u3MeHYUMBOCTh. [lpelidp reHoB — ciydaiiHbie
HEHaIpaBJICHHbIE U3MEHEHUS YacTOT ajuiesield B nonysiuusax. (et ocHoBaTens.
Appexm o6ymouinounozo eopaviwika. CHudceHue 2eHemuuecKko2o pazHooOpa3usL:
npuuunsl u creocmeust. llposenenue s¢ppexma opetigha 2eHo8 8 HOILUIUX U MATBIX

NONYIAYUSX. Murpanumn. N3omsmus NOMYJIALINM: reorpaguyeckas
(mpocTpaHCTBEHHAs ), OMOJIOrHYecKast (penpoayKTUBHAS).
EctecTBeHHBI 0TOOp — HampaBisamMid  (QakTtop sBomonuu. DopMmel

€CTECTBEHHOT0  OTOOpa:  JABWXKYIIMHA, CTaOWIM3UPYIOIIMHA,  pa3pbIBarOLIUi
(zm3pynTtuBHbIii). [lonoBoil oTO0p. BO3HMKHOBEHHE M 3BOJIIOLUS COLMATIBHOTO
MOBEJICHUS >KUBOTHBIX.

[Iprcnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yJabTaT  MHKPOIBOJIOIHH.
BozHukHOBeHUE npucnocobaeHuil y opranu3mMoB. ApoMop(ho3bl U U0 AN TN,
[Tpumeps! mprcnocoOIeHN y OpraHu3MoB: Mopdooruueckue, Gu3noIoruIecKue,
Oouoxumuyeckue, mnoBefeHueckue. OTHOCHUTENBHOCTh  MPHUCHOCOOICHHOCTH
OpraHU3MOB.

Bun, ero kputepum u cTpykTypa. BumooOpa3zoBanue Kak pe3yiabTaT
MUKpO3BOJOMK. M3omsanust — kimoueBod ¢aktop BupooOpazoBanus. [lytn u
CIIOCOOBI BUJI000pa30BaHUS: aJJI0MATPUYECKOE (reorpaduueckoe),
CUMITATPUYECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE» (monUIIION IU3aIus,
rubpuau3anus). JIMTeTsHOCTh IBOTIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl HOPMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Ponb aBomonioHHOM OMOI0THHY B pa3pab0TKe HAYYHBIX METOJIOB COXPAHEHUS
O6uopaszHooOpa3zusa. MUKpOIBOMIONMS U KO3BOJIOLMS Tapa3uTOB U HUX XO3SEB.
Mexanu3mbl (OPMHUPOBAHUS YCTOMUHMBOCTH K AHTHOMOTUKAM U CIIOCOOBI OOPHOBI €
HEW.

JdemMoHcTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsaironHas
CTpYKTypa BUaa», «Cxema MnposiBjeHus 3akoHa Xapau—Baiin6epray, «Buxyiine
CWJIBl ABOJIOLUNY, «IDKOJIOTHYECKas M30JILMS MOMYJIAIHUi ceBaHCKOU (openmy,
«"eorpaduueckas U30A1Us JIMCTBEHHUIIBI CHOMPCKOM M TMCTBEHHULIBI JAYPCKO»,
«lTonynsiIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEPTB», «CxeMa JercCTBUS
€CTECTBEHHOT0 0TOOpa», «@opMbI O0pLOBI 3a cyliecTBOBaHUEY, « IHIyCTpUanbHbIN
MenaHu3My»,  «KuBble — uckomaembie»,  «lloKpoOBUTENbCTBEHHAs  OKpacka
XKUBOTHBIX», «[Ipemynpexnaromas OKpacka 3KUBOTHBIX», «DU3HOJOTHYECKHE
agantauun», «IIprucnocoOlIeHHOCT, OpPraHu3MOB U €€ OTHOCUTEIbHOCTBHY,
«Kpurepuu Buaa», «Bunapl-nBoiHUKN», « CTpyKTypa BUJa B mpupoae», «Crnocoobl
BUJI000pazoBaHus», «I eorpadruueckoe BUI000pa30BaHUe TPEX BUJIOB JaHIBIIICH,
«IKOJOTMYecKoe BHUJI000pa30BaHUE BUAOB CUHUI, «IlOJUIUIOMIBI pacTeHHID,
«KanycTHO-peneuHblil rubpumy.

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

JlabopaTopHasi pab6ota «BrisiBiIeHHE U3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIA».

JlabopaTopHnasi padora «IIpucnoco0iaeHus OpraHu3MOB U UX OTHOCUTEIbHAS
1eJeCO00Pa3ZHOCThY.

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

Tema 3. MaxkpodBolonMs U €€ pe3yabTaThbl

Meronpl  HM3ydeHUs  Makpo3BoJOIMH. [lameoHTOnormyeckne  MeTO.bI
u3ydeHusi dBojonmu. Ilepexomubie  GopMbl W (PHIIOTEHETHUYECKHE  PSJIbI
OpraHU3MOB.

buoreorpaduyeckne metonsl m3ydeHus spoitonuu. CpaBHeHHE (DIOpHI U
¢dayHpl MaTEpHKOB W OCTPOBOB. buoreorpaduyeckue obnmactu 3emuu. Bunubi-
SHJIEMUKHU U PEJIHUKTHI.

DOMOPHOJIOTMYECKHUE U CPABHUTEIHbHO-MOP(POJIOTHUECKUE METOAbl U3YUYEHUS
3BOMIONMHU. ['eHeTMyeckne MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a U TOSBICHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OpPraHbl.
Pynumentapuble  opraHbl M araBu3Mbl.  MOJEKYJISIPHO-T€HETUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METObl N3YUYEHHUs HBOJIIOLUU. [ OMOJIOTHYHbIE
reHbl. COBpeMEHHbIE METO/Ibl TIOCTPOCHUS (PUIIOT€HETUYECKUX JICPEBHEB.

XpOMOCOMHBIE MyTallMU U 3BOJIOLMS TEHOMOB.

OO0mmue 3aKOHOMEPHOCTH (TpaBuiia) 3BOTOUUH. [Ipunyun cmenvt yHKyuil.
HeobpaTtumocTs sBomtonnu. ApanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJTIOIUH.

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 3emin», «Jlpeid KOHTUHEHTOBY,
«Penuktel», «HavanbHble CcTaguu 3MOPUOHANIBHOTO PA3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMUHBIE U aHAJOTUYHBIE OpraHel», «PyaumMeHThD,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIUMIIaH3e», «lJIaBHBIE
HaIpaBJICHUS IBOJIOIUNY, «O0I11IKe 3aKOHOMEPHOCTH 3BOJIIOLII.

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

Tema 4. IIpoucxoxnenue U pasBuTHE sKU3HU HA 3emJie

HayuHble rumores3bl NpOMCXOXKIEHUS >KU3HU Ha 3emie. AOuUOreHes u
naHcrepmusi. JloHay4yHble NPEICTABICHUS O 3aPOKACHUU KU3HU (KpPEalmOHHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBepxkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IporcxoxaeHue ®u3HU U aCTPOOUOIIOTHS.

OcHoOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLUH. [InanerapHas
(reosoruueckas) JBOJIONUA. XHMHYECKas OdBOJIONHSA. AOHOTEHHBIM CHHTE3
OpraHnyeckux BemecTts n3 HeopraHmdeckux. Omeir C. Mummtepa m I'. Opm.
Ob6pazoBanue nonumepo u3 MoHomepoB. KoanepBatHas runoresa A. Y. 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 Metoapl €€ n3ydeHus. Mickornaemple OpraHM4eCKue 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 MeTabonu3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHaJjor MEPBBIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOTHl U 3yKaPUOTHI.



[Ipoucxoxaenne 3ykapuoT (CUMOHOTeHe3). DBOJIOIMOHHOE MPOUCXOKICHHUE
BUpycoB. [IpoHucXOoxJIeHMEe MHOIOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

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.

OcHOBHBIE 3Tallbl 3BOJIOIHMHU KUBOTHOrO Mupa. OCHOBHbIE apoMOpPGO3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpnoBbIE )KUBOTHBIE. JKU3Hb B BOJIE. DBOJIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuouit u pentwinii. [IpoucxoxaeHHUE MIICKONMUTAIOMMNX U
ntutl. [Ipunnun kimodyeBoro apomopdosa. OcBoeHue OECIIO3BOHOUYHBIMU 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. [Ipobiiema coxpanenus: 6nopaznooOpasusi 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. Xonaeun, I'. Ménnep, C. Munnep, I'. IOpn.

Tabnunpet u cxemsl: «Cxema onbita @. Penny, «Cxema onsita JI. [lactepa mo
U3YUYECHHIO CaMO3apOKJIeHHs Xu3HW», «Cxema ombita C. Mummepa, I'. FOpu»,
«JTanbl  HEOpraHWYEeCcKoW  3Bomouun», «l'eoxpoHosOrMYecKass  IIKaiay,
«HayanbHble 3Tanbl OpraHUYECKOW ABOJIOIMNY, «Cxema oOpa3oBaHUs dYKapHOT
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 13pe», «Pa3Buthe XU3HM B NaAJICO30MCKOU 3pPEy,
«Pa3BuTHe KNU3HU B ME3030MCKOMN 3pe», «Pa3BuTHE )XKU3HU B KAaHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHuyecKoro Mupay.



O6opynoBanue: repbapuu pPACTEHH Pa3IUYHBIX OTAEIOB, KOJIIEKIIMH
HACEKOMBIX, BJIAXHbIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJLIFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThI TO3BOHOYHBIX JKUBOTHBIX, Uy4elia [ITUILL U 3BEPEH, KOJUIEKIUU
OKaMEHEJIOCTEH, TIOJIE3HBIX HCKOMAEMbIX, MYJS)KA OpPraHUYECKUX OCTATKOB
OpraHU3MOB.

BupryanbHas naboparopHasi padora «MozaenrpoBaHue onbIToB Muuiepa—
HOpu 1o nzyvenuto abOreHHOro CUHTE3a OPraHUYECKUX COSAMHEHUI B IEPBUYHON
atMocdepe».

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

IIpakTuueckass padora «l3ydyeHne O0COOCHHOCTEM CTPOCHHUS PaCTCHUI
Pa3HBIX OTAEIIOBY.

IIpakTunueckas padora «M3yueHue ocoOEHHOCTEH CTPOEHUS TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AHTPOIOTeHe3

Paznensl v 3a1a4n aHTPONOIOTHU. METOIBI aHTPONOJIOTHH.

CraHoBIIEHHE TPEACTABICHUN O IMPOUCXOKICHUM YEJIOBEKa. Pennruosneie
BO33peHUsl. COBpEMEHHBIEC HAYUHbIE TEOPUH.

Cx0acTBO YenoBeka ¢ KUBOTHBIMHA. CHCTEMAaTUYECKOE MOJIOKEHNE YETIOBEKA.
CBuzeTenpCcTBa  CXOACTBA  4YEJNOBEKA  C  JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, (b13M0JI0r0-OMOXUMHUYECKHE,
noBeneHYeckue. OTIU4Uns 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0kKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOMU
CHUCTEMBI.

JIBrmoxymue cuiibl ((pakTopbl) aHTPOIIOT€HE3a: OMOJIOTMYECKHUE, COLIMAIIbHBIE.
CooTHOLIEHNE OMOJIOTUYECKUX U COLUATBHBIX (PAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJuWM AHTPOIIOTEeHe3a. PaHHHME denoBekoOOpazHble 00€3bsHBI
(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 reinens0eprekuii — o0muii 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
NajJeoreHOMHUKA.

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.



Uenoseueckue pacel. IloHstue o pace. bosmpmme pacel: €BporeouaHas
(eBpasmiickasi),  aBcTpajo-HerpougHasi  (dKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTH paccelieHHs 4YeloBeKa IO IUJIaHeTe.
EnuacTBO  4yenoBeweckux — pac.  HayyHas — HECOCTOATENBHOCTH — pacu3Mma.
[IpucnocoONIeHHOCTh YeOBEKa K Pa3HbIM YCJIOBHUSM OKpPYXKAIOMEH Cpebl.
Bnusnue reorpaduyeckoit cpesl u Aperida reHoB Ha MOPQOTIOTHIO U (HU3UOTIOTUIO
YEJI0BEKa.

MexaucuuIuinHapHble  MeToabl B (usnueckodl  (OMOJIOTHYECKON)
AHTPOMOJIOTMU.  OBOJIOLIMOHHAST ~ AHTPONOJIOTHS M IMAJIEOAHTPOIOJIOTHUS
YeJIOBEUECKUX NOMYJIsALMi. bruoconuanbHble UCCIEIOBAHUS 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», «CKeJIeT YelOoBeKa W CKeJeT IIUMIIaH3e»,
«PyIuMEHTBI U aTaBU3MbD», «/[BHKYIIME CUIIbI aHTPOIIOTEHE3a», « DBOITIOIMOHHOE
JIPEBO  YEJIOBEKa», «ABCTpalionuTek», «YenoBek  yMenbli», «YemoBek
NPAMOXOAIINIY, «JleHncoBckui uenopex» «Heanaepranbiub», « KpomMmaHbOHIIEIY,
«IIpenku yenoBekay, « ITanbl HIBOTIOLMU YETOBEKay», «Packl yemoBekay.

OGopynoBaHue: MYJSDKM — OKaMEHENOCTeH, MpeAMETOB MaTepuaabHOU
KyJbTYphl ~TPEIKOB 4elioBeKa, penpoAykuuu (¢dororpaduu) KapTUH C
MUDOTOTHYECKUMH U OUOJIEHCKUMHU CIOKETaMU TMPOUCXOXKJICHHSI 4EJIOBEKa,
dboTorpadun HaxX0JA0K UCKOTAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BeKa, MOJICIb
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 MPAMOXOKICHUEM.

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. Pa3nenst 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, pEeTHOHAIHBIA U TI100aTbHBIH.

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



JdemMoHcTpanuu

[Toptpetsr: A. I'ym6oasar, K. @. Pynee, H. A. Cesepiios, D. ['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. Opranusmsl U cpeaa OOUTAHUSA

Dkosoruyeckre (PaKkTopbl U 3aKOHOMEPHOCTHU X AeuctBus. Kiaccudukanms
AKOJIOTHYECKUX (DaKTOPOB: aOMOTHYECKUE, OMOTHYECKHUE, aHTpoIoreHHbie. O0mme
3aKOHOMEPHOCTH AEUCTBUSL dKoJoruyeckux ¢akropos. IIpaBuino munumyma (K.
[npenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE 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.
DoTonepruoan3M.

Temneparypa kak skosorudeckuil ¢dakrtop. JleiicTBue Temmneparypsl Ha
opranus3Mbl. [IOMKMIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonormyeckuid ¢akrtop. IlpucnocoOneHuss pacteHuii K
nojjiepxanuio BoaHoro Oamanca. Kiaccudukainus pacTeHU MO OTHOILICHHUIO K
Boze. [IpucnocoOnenus >KMBOTHBIX K U3MEHEHHUIO BOAHOIO PEXUMA.

Cpenbl oOuTaHUsT OpPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
IyOMHHAsi ~ TOAINOYBEHHAsl,  BHyTpuOpraHnu3MeHHas.  DU3MKO-XUMHUYECKHUE
0COOEHHOCTH cpef] 00uTaHusl opraHu3MoB. [IpucnocoOneHuss OopraHu3MoB K )KU3HU
B Pa3HBIX Cpelax.

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: AEepeBbs, KYCTApPHUKH, KYCTApPHUYKH, MHOTOJICTHHUE TpPaBhI,
OJHOJIETHHE TPaBbl. JKu3HEHHBIE (HOPMBI KUBOTHBIX: TUIPOOHUOHTHI, TEOOMOHTHI,
a’poOnoHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnyeckue dhaxkTopsl. Bumbl OnoTH4ecKux B3auMOACHCTBUIN: KOHKYPEHITHS,
XUITHAYECTBO, cuMOuo3 u ero ¢opmel. [lapazutuszm, koomeparusi, MyTyaliusM,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMojieiicTBusl  (Tommueckue,  (Qopudeckue, (Qabpuyeckue).  3HauCHUE



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», «Cpenpl O0OUTaHHMSI OpPraHU3MOBY», «DBHOJIOTHYECKUE PUTMBDY,
«Kuznenneie GopMbl pacTeHUI», « Ku3HeHHbIE (POPMBI KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJINCTBEHHOIO Jiecay, «IDKOCUCTEMA XBOMHOro Jjeca», «llemu nutanus»,
«XUITHUYECTBOY, «ITapazutuzm», «KoHkypeHuus», «CumMOmno3y,
«KoMMeHcanuzm.

O6opynoBanue: repbapud pacTEHUH U KUBOTHBIX, MPUCIHOCOOJIEHHBIX K
BIMSHUIO Pa3IUYHbIX SKOJOTMYECKUX (PaKTOpOB, repOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUN, CBETONIOOMBBIC, TEHEIIOOUBBHIE U
TE€HEBBIHOCIIMBbIE KOMHATHBIE PACTEHUSI, repOapuu U KOJUIEKIMH TETUTIOIIOOUBBIX,
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 IKUBOTHBIX, OOJAJAONIMX 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 «BbisiBIeHHE NPUCTIOCOONCHUN 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 XapaKTePUCTUKHU O INAIE 1017078 [Monynsiius 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, PpOKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPAIUSL.

Dkosioruyeckass cTpykrypa nonyisiquu. OIeHKa YUCIEHHOCTU MOIMYJISIIHH.
JluHaMKKa MOMYJSINUUA U €€ peryiadanus. buoTnueckuil MOTEHUHAN MOMYJISIUU.
MoaenupoBaHue TMHaMHUKU nomyasiuuu. KprBbie pocTa YMCIEHHOCTA TOMYJISALNH.
KpuBbie BbDKMBaHUA. Perynsnus 4YMCIEHHOCTH MOMYJSALUNA: PoJib (PAKTOPOB,



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

[Tonarne o0 sKojOTMUECKOW HUIE BHaa. MecTtooOutanue. MHoroMepHas
Mozenp 3Kkojmormdeckon Humm k.M. XartumHcona. Pa3mepsl 3konorndeckou
Huu. [loTeHunanbHas U pealn30BaHHAs HULIY.

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

3aKOHOMEpPHOCTM TIOBEAEHUS W MUIrpalui >KUBOTHBIX. buosornueckue
WHBA3WU YY>KEPOJHBIX BUOB.

JdeMoHcTpanuu

[Toprper: Hx. M. XaTynHCOH.

Tabmuiel U cxembl: «IKOJOTHMUYECKUE XaPAKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa  mnomyisiun», «Bo3pacTHble  mupaMubl
nonymanun», «CKOPOCTb  3aCEIEHUS IMOBEPXHOCTHM  3€MJIM  PA3IUYHBIMHU
opra"nuzmaMmn», «Mogeinb 3konorndeckor Humu Jx. M. XaTauncoHnay.

O6GopynoBaHue: repoapuu pacTeHUM, KOJICKIIMU KUBOTHBIX.

JlabopaTopHnasi padora «IIpucnocoOieHus ceMsiH paCTEHUN K PACCEIICHUIOY.

Tema 9. IKos10rus1 CO00IECTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexuay
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 U Wbl B 3kocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCUCTEME.

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

HHunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpaBrnenHbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbIEe U
BTOPUYHBIE CYKIIECCUM M UX TMPUYUHBL. AHTpPOIOIEHHBIE BO3JEUCTBUS Ha
cykneccuu. Kimmmakcunoe coo0rectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BELIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03€P U peK. DKoCUucmemvl Mopeu u
oKeanos. Ikocucmemvl MYyHOp, 1€C08, Cmenel, NYCMblHb.

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

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['opojckas
dnopa u dayna. CuHaHTpomm3aiusi TOpPOACKOW QayHbl. buonormdeckoe wu
X03STUCTBEHHOE 3HaYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHKS OCHOBHBIX B3aUMOJICHCTBUI OPTaHNU3MOB B
sKkocucteMax. Ponb KackaoHoz2o 3¢ghghexkma u 6u008-30upuramopos (Kiouesvlx
8U008) 6 QyHKYUOHUpOBaHuu dKocucmem. IIepeHOC PHEPruu U BEIIECTB MEXIY
CMEXXHBIMU 3KOCUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, ONYJISIUN U 3KOCUCTEM
B YCIIOBUSAX €CTECTBEHHBIX U aHTPOIOTC€HHBIX BO3/ICHCTBUIA.

Mexanuszmovi 6030eticmaus 3a2ps3HeHUll PA3HbIX MUNO8 HA CYOOPeaAHUBMEHHOM,
OP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOGbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTooIoThs
MOHHUTOPHHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX YKOCHCTEM.

JdeMoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmumet  u cxembl:  «CtpykTtypa  OWoIeHO3a»,  «DKOCHUCTEMa

MIMPOKOIUCTBEHHOTO Jiecay, «DKOCHCTEMa XBOMHOTO Jjecay, « DyHKIMOHAJIbHbIE
IPyNIBI OPraHU3MOB B SKOCUCTEMEY, «KpyroBOopoT BellecTB B 3kocucTeMmey, «Llenu
nuTaHus (mactOuuIHasi, JeTpUTHas)», «IKOJOrMYecKas MUpaMHaa YHCe»,
«JKojoruyeckas nupamuaa OMOMacchl», «IKOJOTHYECKas MUpPaMUIA SHEPTUMY,
«O0pazoBanue 6osoTa», «llepBuuHas cykueccus», «BoccTaHoBlIeHHE Jieca MOce
noxkapa», «9KOCHCTEMA 03€pa», «ArpoueHo3», «KpyroBopoT BEIIECTB U NOTOK
SHEPruu B arpoueHose», «IIpumepsl ypOoskocucTem.

O6GopynoBaHue: repOapuu pacTeHU, KOJUIEKIIMH HACEKOMBIX, Uyydelia NTHI] U
3BepeH, repbapum KyJbTypHBIX U AUKOPACTYIINX PACTCHUM, aKBAPUYM KaK MOJIEIb
KOCUCTEMBI.

IIpakTnuyeckas padora «/3yuenue n onucanue ypo03KOCUCTEMBD.

JlabopaTtopnasi paGora «M3yueHue pazHOOOpa3us MEIKUX TMOUYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCHCTEMAX).

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 3x0ocUCcTEMA

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 Onocdepsl 1 ero GyHKIIHUH.

3aKOHOMEpPHOCTH cyIiecTBoBaHusl onocheprl. OcobeHHocTu OGrochephl Kak
rio0agbHOM 3KocucTeMBbl. JJuHaMuueckoe paBHoBecue B 6nochepe. KpyroBopotst
BEILECTB U OMOTr€OXMMUYECKHUE IUKIIBI (Yyraepoaa, a3oTa). PUTMUYHOCTD SIBIEHUN B
ouocdepe.



3oHansHOCTH OMocdepsl. [lonsitue 0 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOWHBIC Ji€ca, CMEIIAHHbIE M IIUPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHbI,
IIyCTBIHU, TPOIIMYECKHUE JIECA, BBICOKOTOpbsl. Kiimmar, pacTUTENIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 (yHKIIHS )KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMANa 1
orochepHbIX QYHKIIHM.

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 OMOMBbI cymmny, «Kiumarnueckue
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 KPHU3WChl M WX TMpUYUHBL. Bo3melicTBue dYenoBeka Ha
ouocdepy. 3arps3HeHue BO3AyIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJTHOM
cpeapl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. I3meHeHue kimmara.

AHTpPONIOTEHHOE BO3JICWCTBHE HA PACTUTEIBHBIA M KUBOTHBIM Mup. OxpaHa
PACTUTEIIBHOTO M XWBOTHOTO Mupa. OCHOBHBIE MPHUHIUIIBEI OXPaHbI MPHUPOJIBI.
Kpacasie xuuru. Oco0o oxpansembie mpuponansie Ttepputopun (OOIIT).
Boranndeckue caipl U 300710THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIBLI YCTOMYMBOTO PA3BUTUS YEIOBEYESCTBA W IPHUPO/IBI.
PammonanbHoe  MpUPOAOINOIL30BAaHME U COXpPAHEHHE  OMOJIOTHYECKOTO
pazHooOpazust 3emau. OOIIHME 3aKOHOMEPHOCTH TJI00ANBHBIX 3KOJIOTHYECKHUX
Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIC TOCIEACTBHSI.

Pa3Bute METOOB MOHUTOPWHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. CucmemHvle UCCIe008aHU nepexooa K pecypcocbepezarouiei u
KOHKYPEeHmMOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchwi.
Hayuonanvuvie ungopmayuonusvie cucmemvl, obecneuusarowue O00CMyn K
ungopmayuu nO  COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. (OcHOBbl
sKopeaduIumayuu dKocucmem U cnocobos 00pvOLl ¢ OUONOBPENHCOCHUSMU.
Pexoncmpyxyus mopckux u HazemHvix 3KOCUCTEM.

JdeMoHcTpanuu

Tabnuibl v cxeMbl: «3arpsizHeHne aTMochepbi», «3arps3HeHue ruapochepb,
«3arpsi3Henue nmouBsy, «I[lapaukoBbiit d3hdexT», «Oco00 oXpaHseMbie IPUPOTHBIC
TeppUTOpUN», «MOJEeNH YIpaBiIsieMOro MUPay.



O6opynoBanue: ¢otorpaduu OXpaHIEMbIX pACTCHUH W KUBOTHBIX KpacHou
kHuru Poccuiickon ®enepanuu, KpacHol KHUTH pernuoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHOJIOTUHN HA YPOBHE CPEJHEI'O OBILIIEI'O OBPA30BAHUA

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 CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYUYaIOIIMMUCST POCCUICKOMN
I'PaKIaHCKON UJIEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpENETEHUI0, Hamuyue Momusayuu K OOy4deHHIO  OuOJOruw,
yeneHanpagienHoe passumiue BHYTPEHHUX YOEKIEHUN JHMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TpPATUIUN pa3BUTHUS OHUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATLCS B CBOEH
JESATETbHOCTU I1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, TMPUCYIIUMH CHCTEME
OMOJIOTUYECKOT0 00pa30BaHUSs, 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 COLUMOKYJIbTYPHBIMH, HCTOPUUECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHSATHIMU B OOILECTBE MPaBWIAMU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TIpolleccaM CaMOIO3HAHMS, CaMOBOCIHMTAHUS W
CaMOpa3BUTHS, Pa3BUTHUSI BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBAXKEHUSI K 3aKOHY M MPaABOMOPSAKY, YEIOBEKY TpyJa 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 OTPaXKaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUCHTAIlUN, TO3UTHBHBIX BHYTPEHHUX  YOCKIEHUN, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE MKU3ZHEHHOIO
OMbITA U OMbITA AESATEILHOCTU B MPOILIECCE pEeAM3allUi OCHOBHBIX HANpPaBICHUMN
BOCITUTATENIbHOU JIEATEIIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHUS

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

OCO3HaHUE CBOUX KOHCTUTYITMOHHBIX MPaB M 00s13aHHOCTEH, yBa)KEHUE 3aKOHA
U TIPaBOMOPSIAKA;



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

CIIOCOOHOCTh  ONPEACNIATh COOCTBEHHYIO IIO3MIIMI0 110 OTHOIICHHIO 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 TIPOLIECCE COBMECTHOIO BBIIIOJIHEHHUS
yueOHBIX, T[IO3HABATEJIbHBIX U HCCIEIOBATEIbCKUX 3a/1a4, YBaXKUTEJIHHOTO
OTHOIIEHUS! K MHEHHUIO ONIMOHEHTOB IMpHU OOCYXJEHUH CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJIEpKaHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM JEATEILHOCTH;

2) IATPMOTHYECKOT0 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 0 Hapoaa Poccuu;

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

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAUYECHUS OWOJIOTMH B TO3HAHWU 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:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUICCKOTO TTOBEACHMS;

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

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYHBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POAUTEIAM, CO3IAHUIO 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, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

MOHUMAaHHE SMOIIMOHAIBHOTO BO3/ICUCTBUSA )KUBOM MPUPOJIbI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOW JTIMYHOCTH;

5) ¢puznueckoro BocnuTaHus, (OPMHPOBAHMSA KYJIbTYPbI 310POBbS H
3MOLMOHAJIBLHOTO 0JIArONOJIYyYHS:

MMOHUMAaHHME 1 peaii3aliys 3I0pOBOro 1 6e30macHoro odpasa ,Ku3HH (310pOBOE
nUTaHue, COOJI0/IEHNE TUTUEHUYECKUX MTPaBUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATUH W OTHAbIXa, peryisipHas (Qu3nMyeckas akTUBHOCTh), OEpEekKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIICHUSI K COOCTBEHHOMY (pU3MdyecKkoMy u
NICUXUYECKOMY 3/I0POBBIO;

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

OCO3HAHME TOCJICICTBUI W HEMPHUATHUS BPEIHBIX MPUBBIUEK (yHMOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYPEHUS );

6) Tpya10BOr0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYIOJIIOOUE;

TOTOBHOCTh K AKTHUBHOM JESITEIHLHOCTH TEXHOJOTMYECKOM M COLMaTbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CaMOCTOSTEIBHO
BBITIOJTHATH TaKylO0 JESATEIbHOCTD;

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

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
IIPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrM4eCKOTr0 BOCTIUTAHMS:

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

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

OCO3HaHWE TI00ATBLHOTO XapaKTepa HKOJOTHYECKUX MpOOJIeM W TyTed ux
pelieHus;

CIOCOOHOCTH UCTIONIB30BATh MPHUOOpETAEMBbIE TIPU U3YUYECHUH OUOIOT Y 3HAHUS
M yMEHHS TP  PEIIEHWH MpoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
IPUPOAOIIONH30BaHUEeM  (COONIIOICHWE  TPAaBWJI  TOBEIECHUS B MPHUPOJIE,
HAIlPaBJICHHBIX Ha COXPAaHEHHUE pPAaBHOBECUS B DKOCUCTEMAX, OXpPaHY BUJOB,
aKocucTeM, Orocdepsl);

AKTUBHOE HEMPHUATUE JICUCTBUI, MPUHOCIIINX BPEI OKPYKAIOIIEH TPUPOTHOU
cpene, yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE IKOJIOTHUYECKUE TOCIIEICTBUS
MPEANPUHUMAECMBIX JCUCTBUU U IPEIOTBPAIATh UX;



HaJIMYKUE Pa3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, SKOJIOTHYECKOM KYJIbTYpHI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B I0O3HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKON AEATEIBHOCTH IKOJIOIMYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIMAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MHPE;

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

NOHUMaHUE Ccrneuu(puKd OHOJOTUM KaK HayKH, OCO3HaHUs €€ pojik B
(GbopMUpPOBaHUHN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU 1IEJIOCTHOTO
IpeiCTaBlIeHUs 00 OKpYXKarolleM MHUpE KaK O €JIMHCTBE MPUPObl, YeJIOBEKa U
oOlIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH podsiem
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHMHU JJII COBPEMEHHON LMBUIM3ALUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAUIMHBI, CO3JAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTb PEecypcHble  MpPOOJEeMbl  pPa3BUTHS
YeJI0BEYEeCTBA, OMCKA MyTeH BBIXOJA M3 I100ATbHBIX AKOJIOTHYECKUX MPoOJieM U
o0OecrieyeHusi  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 4acTH (PYHKIIMOHAJIBHONW I'PaMOTHOCTH OOydarouuxcs, (popmupyeMoi
pU U3YYECHUU OHOJIOTHH;

NOHUMaHHUE CYIIHOCTU METOJOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJy4YaeMble 3HAHMUS s aHaiuu3a u
OOBSICHEHHsI SIBIICHUW OKPYKAIOLIEro MUpPA U MPOUCXOIAIINX B HEM M3MEHEHMIA,
yMeHHE jenaTb OOOCHOBAaHHBIE 3aK/IOUEHUS HA OCHOBE HAy4YHBIX (AKTOB U
UMEIOINXCS JAHHBIX C IIEJIbI0 OJYYE€HHSI IOCTOBEPHBIX BHIBOJOB;

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

OCO3HaHUE LIEHHOCTH HAy4YHOH JEATEIbHOCTH, FOTOBHOCTh OCYILECTBIISATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIIBHOCTh NHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAaHUN MO OHOJIOTHM B
COOTBETCTBHHU C KU3HEHHBIMU TOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yiIbTaThl OCBOCHMSI ydueOHOro mnpenmera «buomorus»
BKITIOYAIOT: 3HAYMMbBIC I  (POPMHUPOBAHUS MHPOBO33PCHHS 00YJarOUTUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHAYUHBIC TOHSTHS, OTPaKAIOIIIC
IIEJIOCTHOCTh HAYYHOM KApTHHBI MHpPa H CICHH(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4YHBIH (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeI0BaHNe, HAOI0IeHe, H3MEPEHHUE, SKCIIEPUMEHT M APYTHE); YHUBEPCATbHBIC
yueOHbIC JCHCTBUS (TTO3HABATENIbHBIC, KOMMYHUKATHBHBIC, pETYJSTHBHBIC),
obecnieunBaronre hopmMupoBaHue PyHKIMOHAIBHON TPAMOTHOCTH U COITMATIBLHOM
KOMIIETEHIIMM  OOYyYalolUXCs; CHOCOOHOCTh  OOy4YaloIIMXCA  HMCIOJb30BaTh
OCBOCHHBIC MEXKIUCIUTIIIMHAPHBIC, MUPOBO33PEHUYCCKUEC 3HAHUS ¥ YHUBEPCAITbHBIC
yueOHbIe IeCTBUS B MO3HABATEIBHON U COLMATIBbHOMN MpPaKTHUKE.

B pesynbrare uzyueHusi 0M0JIOruy Ha YpOBHE CPEHEr0 00IIero 00pa3oBaHuUs
y oOyuaronierocst OyayT cQpOpMUPOBaHbI [O3HABATENIbHBIE YHUBEPCAJIbHbBIC
ydeOHbIC JCHCTBUS, KOMMYHHKATHBHBIC YHUBEpCAIbHBIC YyUeOHBIC JICHCTBUSA,
PETYISATUBHBIC YHUBEPCATbHBIE YICOHbBIC JCHCTBHUS, COBMECTHAS JACSITEIHHOCTD.

MeramnpeaMeTHbIE PE3yJIbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIeTo
00pa30BaHus TOJKHBI OTpaXkaTh:

OBnajgenne YHUBEPCAJTbHBIMU y4eOHBbIMU MO3HABATEIbLHBIMHU
AeCTBUAMM:

1) 6azoBble JJOrHYECKHE IeiiCTBUS:

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

UCIIOJIb30BaTh TMPU OCBOCHWU 3HAHUW TPHUEMBI JIOTHYECKOTO MBIIUICHUS
(aHanu3a, CHHTE3a, CPaBHEHHMS, KiIacCU(pUKAIUU, 0000IIEeHHS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHHA (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABIUBATH
CBSI3U C JIPYTUMU MTOHSATUSIMU);

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

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHATHUS i1 OObSICHEHUS (DAKTOB U SBJICHUIA
YKUBOU IIPUPOBI;

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

IPUMEHSTh CXEMHO-MO/IEIbHBIE CPEACTBA VIS IPEACTABICHUS CYIIECTBEHHBIX
CBA3€H M OTHOLICHUA B U3Y4YaeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe
IPOTUBOPEUU PA3HOTO pOJA, BBISBICHHBIX B Pa3IMYHBIX HHGOPMAIMOHHBIX
UCTOYHUKAX;



pa3palaTeiBaTh IUIaH pEIleHUsl MPOoOIeMbl C YYETOM aHaiIu3a MMEIOLIUXCS
MaTepHUaIbHbIX 1 HEMAaTEPUAIIbHBIX 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 NPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE NeiCTBHA:

BJIJIETh HAaBbIKAMHU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHOM JESTENbHOCTH,
HaBbIKaMHM  pa3pelieHusi npoOjeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B pELICHUs TPAKTUYECKHUX 3a]1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHUS;

UCIIOJIb30BaTh PAa3JIMYHBIE BHUJIBI JEATEIIBHOCTH M0 MOJYYEHUIO HOBOIO
3HAaHUSA, €ro HHTEpIpeTalyy, NpeoOpa3oBaHUI0 U MNPUMEHEHHI0 B Y4YeOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3JITAHUU YUYE€OHBIX U COLMATILHBIX TPOEKTOB;

(dbopMUpOBaTh HAYYHBIN TUI MBIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU NTOHATHUAMHU U METOJAMU;

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

BBISIBIIT [IPUYMHHO-CJIEACTBEHHBIC CBS3M W AKTyaJIM3WpPOBATh 3aJavy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh APTYMEHTHI JUIs TOKA3aTEIbCTBA CBOUX
YTBEPKIACHUH, 3a/1aBaTh [MAPAMETPBI U KPUTEPHUH PEILICHHUS;

AHaJIM3UpPOBAaTh IIOJYYEHHBIE B XOAE€ PELIEHHs 3aJadyd  pe3yJIbTaThl,
KPUTHYECKHU OLIEHMBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYyAallUsIM, OLICHMBATh IPUOOPETEHHBIN OIBIT;

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

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO WU IMPAKTHUYECKYIO OO0JAaCTH
KU3HEACATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTei;

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

3) pa6ora c nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOPMAIUH (TEKCTE y4eOHOro
nocoOus, Hay4yHO-TIONYJSIPHOW JUTEepaType, OHOJOTMYECKHX CJIOBapsAX H
CIPaBOYHHMKAX, KOMIIBPIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIU3UPOBAThH
UHGOPMAIMIO Pa3IUYHbBIX BUAOB U (JOPM MPEJICTABICHUS, KPUTUIECKH OLICHUBATh
€€ JOCTOBEPHOCTh U HENIPOTUBOPEUYNBOCTb;



dbopMynHpoOBaTH 3aMPOCHl U MPUMEHITh PA3JIMYHBIE METOJbI MPHU MOUCKE U
otOope Ouonornyeckor MHGOpMAIN, HEOOXOIUMOM ISl BBHITIOJTHEHHUS YUCOHBIX
3ajay;

npUOOpETaTh OMBIT KMCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3INYHBIX
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
Ouonornyeckod HHPOpMaLME: TPUMEHATh XUMUYECKHUe, (U3HUECKHEe U
MaTEeMaTHYCCKUE 3HAKW W CUMBOJIBI, (OpMYIbI, aOOpeBHATYPYy, HOMCHKJIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBaTh  3HAKOBO-CHMBOJUYECKHE  CpPEICTBA
HaTJIATHOCTH;

BJIaJICTh  HABBIKAMH  pACIIO3HABAaHWUSA W 3alIUThl  WHOOpMAIUH,
nH(OPMAITMOHHON 0€30TIaCHOCTH JTUIHOCTH.

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 CYXKACHHS OTHOCHUTEIHLHO BBITIOJIHCHHS TIpeaiaracMoun
3a/1a4, YIUTHIBATh MHTEPECHI W COTIACOBAHHOCTH MO3HIMN IPYTHUX YYACTHHKOB
JMajora Uik JUCKYCCHH);

pacro3HaBaTh HEBEpOAJTbHBIE CpEACTBA OOIICHWS, TOHUMATh 3HAYCHUE
CONMAIBHBIX 3HAKOB, TPEINOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlHUi,
YMETh CMSITYaTh KOH(JIUKTHI ¥ BECTH MTEPETOBOPHI;

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

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHHSI C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesiTeJIbHOCTh:

MOHUMATh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAH/IHON M WHIWBHUIYaTHHOU
paboThI IPH pelIEHUU OMOJIOTUYECKON MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHUS TPYIIOBBIX (hOPM B3aUMOJICHCTBUSA MPU PEIICHUH Y4eOHOM 3a/1a4u;

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

NpUHUMATh 1€ COBMECTHOW  JCSTENLHOCTH, OpPraHWU30BbIBATH M|
KOOPJIMHUPOBATh JECUCTBUA 10 €€ JOCTHMIKCHHUIO: COCTABIATH IUJIaH JCHCTBUM,



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;

peajgaraTtb HOBBIE IPOEKTHI, OLICHMBaTh MWJEH C IO3UIHMH HOBU3HBI,
OpPUTMHAJILHOCTH, IPAKTUYECKOIN 3HAUUMOCTH;

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

OBJ1aieHHe YHUBEPCAJIbHBIMH PeryJIATHBHBIMH AeHCTBUSIMM:

1) caMmoopraHu3anms:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHUS MpOOJIIEM 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 3/7I0POBBIO U 3/I0POBbIO OKPY>KAIOIINX;

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

CaMOCTOSATEILHO COCTABJISITH IJIaH PEIICHUsI TPOOIEMBbI C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MTPEANOUYTEHHI;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpsTh paMKH Y4€OHOIO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

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

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHHUIO IIUPOKOW HPYyIULUU B
pasHbIX OO0JIaCTAX 3HAHMM, MOCTOSIHHO TIOBBIINIATH CBOM 00pa3oBaTeNbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISAM;

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 PHUCKHM W CBOEBPEMEHHO IIPUHUMATh PELICHHS IO HX
CHUKEHUIO;

OPUHUMAaTh MOTHUBBI W apryMEHTBl JAPYTMX IPU AaHAIN3E pE3yJbTaTOB
NEeSATENBHOCTH;



3) npuHsiTHE Ce0s M IPYIUX:

IpUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTbl APYTHX IPU aHaju3e pe3yJbTaToOB
NEATEbHOCTH;

PU3HABATH CBOE MPaBO U MPABO APYTUX HA OIMIHUOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYTOTr0O YEJIOBEKa.
INPEJMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOEHHUSI COJCpXKaHUS Yy4yeOHOTO MpeaMera
«buonorusi» Ha yrayOJaEHHOM ypOBHE OpPUEHTUPOBAHBI Ha oOecreyeHue
npousnbHOro  oOyueHus  oOydarommxcss  Ouonmorud. OHM  BKIIIOYAIOT:
crienrduyeckue st OMOJOTUN HAYYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUIM 1O
OCBOCHUIO, UHTEPNPETALIMU U MPeoOpPa30BAHUIO 3HAHUM, BUJbI JIESITEIHHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUN U MX MPUMEHEHHUIO B PAa3IMYHBIX yU4€OHBIX, a TaK¥KE B
peanbHbIX KU3HEHHBIX cuTyanusax. lIpenMeTHbie pe3ynbTaThl MPEACTaBICHbBI IO
rojiamMm U3y4eHusl.

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

c(hOpPMHPOBAHHOCTh 3HAHUW O MECTe W PO OWOJOTHHM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHWU €CTECTBCHHO-HAYYHOW KApTWUHBI MUpPa, B
MO3HAHUU  3aKOHOB NPUPOJBI U  PEIICHHH MpoOdJieM  palMOHAIBLHOIO
PUPOAOIIONH30BAHMUSA, O BKIIAJE POCCUMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMoJI0rNy;

BJIQJICHHE CHCTEMOW OHOJIOTMUECKMX 3HAHWUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAI0IMNE OWOJOTUYECKUE TEPMHUHBI W TIOHATHS (JKU3HB, KJIETKA,
opraHusM, MeTaboNu3M, TOMEOCTa3, CaMOPETYJNSIHSA, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTH, POCT M PAa3BHUTHE), OUOJIOTHYECKUE TECOPHUH
(xnerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpomocomHasi 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
HacienoBanus 1. MeHzgens, TOMOJIOTHYECKUX pPSIOB B  HACJIEIACTBEHHOU
u3menurnBocty H. 1. BaBunosa), mpuHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMU HAYyYHOT'O TO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEPEHHE,
HaOJII0/IeHNEe, 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
OpPraHoOB pACTCHHH, >KUBOTHBIX, YEJIOBEKa, IPOIIECCOB KU3HEICATCIBHOCTH,



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, TaMeTOoreHes3a, MOPUOTeHe3a, TOCTIMOPUOHAIBHOTO 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 U WX QYHKUUAMH, MEXKIY
opraHaMM M CHCTE€MaMH OpraHOB Yy pacTeHUM, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMHA, MEXAY CUCTEMaMU OPraHOB M WX (PYHKIHMSAMHU, MEXIY STalaMu
oOMeHa BElIEeCTB, ATaamMH KJIETOUYHOTO 1MKJIA U KU3HEHHBIX LIMKIIOB OPTaHU3MOB,
JTarnaMu SMOPHUOHAIILHOTO Pa3BUTHSI, TEHOTUIIOM U (PeHOTHNOM, (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 JJIsl JOKa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMATHUYECKUX TPYIIIT,

yYMEHHUE pelliaTh OMOJIOrMYECKUE 3a/1a4H, BBISIBIISITH PUUUHHO-CIIC/ICTBEHHBIC
CBSI3U MEXK]1y UCCIIETyEMbIMU OMOJIOTHYECKUMU MPOIECCAMU U SIBICHUSIMU, JIeiaTh
BBIBO/IbI M 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, (GOpMYIHpPYs LEJIb MCCIEI0BaHUSA, AHAIU3UPOBATH IOJYyYEHHBIE
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(PEpEeHIHUSAX;

YMEHUE OIECHUBATh AITUYECKHE ACIEKThl COBPEMEHHBIX HCCIEIOBAaHUM B
00sacTi OMOJTOTUH U MEIUIIMHBI (KIIOHUPOBAHUE, HICKYCCTBEHHOE OTLIOJIOTBOPEHUE,
HaIPaBJICHHOE U3MEHEHUE T€HOMAa U CO3JJaHHEe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIA BBIOOp Oymymiell mpodecCuoHAIbHON
JESITENHPHOCTA B 00JacTH OWOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPUH,
CEJILCKOTO XO3SMCTBA, MUINEBONW MPOMBIIIEHHOCTH, YIAyOJsTh MO3HABATEIbHBIN
WHTEpPEC, HAMIPABJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOINIEH MPOQEecCHu u
POJOJKEHNE OMOJOTUYECKOro 00pa3oBaHMs B  OpraHHU3aIUsAX  CPEJTHETO
Ipo(heCCUOHATILHOTO U BBICIIETO 00pa30BaHUsI.



[IpeameTHBIC pe3ynbTaThl OCBOEHUSA ydeOHOTO Tpenmera «buonorus» B 11
Kj1acce OJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECT€ W POJU OHUOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOU
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, YEIOBEKY, O BKJIAJ€ POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJIETh CHCTEMOW OMOJOTMYECKHMX 3HAHUM, KOTOpas BKIHOYAET
OMpeJeieHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIAralolux OHOJIOrHYEeCKUX
TEPMUHOB M TOHATUN (BUI, 3KOcHCTeMma, Ouocdepa), OMOIOrMUYECKUE TEOpPUHU
(aBomouronHas teopust U. JlapBruHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBeprioBa — 0 myTsXx W HampalieHUsX 3Boioiuu, B.. BepHaackoro — o
o6uocdepe), 3akoHbl (reHeTmyeckoro papHoBecus [x. Xapau u B. BaiinGepra,
3apoabiieBoro cxoxacrea K. M. boapa), npaswna (munumyma HO. JIubOuxa,
AKOJIOTMYECKON NHUpaMHIbl 3HEpruu), rumnoresbl (runoresa «vmupa PHK» V.
I'unGepra);

YyMEHUE  BJIaJIETh  OCHOBHBIMH  METOJIaMU  HAYYHOTO  TO3HAHUS,
UCIIOIb3YEMbIMU B OMOJIOTHYECKUX UCCIICIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, U3MEpeHue, HAONIOJIEHHUE, SKCIEPUMEHT), CIOCOOaMU 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 0TOOpA, aJUIONATPUUECKOT0 U CUMITATPUYECKOT0 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 B3aUMOCBS3M MEXKIY IMpolecCaMd HBOJIIOLUH,
JIBIKYIIUMU CHJIaMH aHTPOIIOreHEe3a, KOMIIOHEHTAMHU Pa3JUYHBIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATh  OTJIMYUTENIbHBIE  MPU3HAKU  JKUBBIX  CHUCTEM,
IPUCITIOCOOJICHHOCTh BHJIOB K Cpeie oOMTaHUs, aOMOTHYSCKHMX M OMOTHYECKHUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aWMOCBA3€H OpPraHU3MOB B  COOOILIECTBAX,
AHTPOIIOIEHHBIX U3MEHEHHUM B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONIUE aPTYMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJMKY JUISI JI0KA3aTEJbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPEJIbl OOMTAaHUS, STUHCTBA



YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAHEHUS MHOTrooOpasusi BHUJOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS MPUPOJIbI U YEIIOBEUECTBA;

YMEHUE pelIaTh OMOJOTMYECKUE 3a]]a4H, BBISBISTh IPUUUHHO-CJIEICTBEHHbBIE
CBSI3M MEXY UCCIIETyeMbIMU OMOJIOTMYECKUMU MIPOLIECCAMU U SIBICHUSMH, JIENIaTh
BBIBO/Ibl U IIPOIHO3bI HA OCHOBAHMH IOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH JIA0OpATOPHBICE M TPAKTHUECKHE padOThI, COONIIOIATH
npaBujia Mpu padboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATH HX OSKCIEPUMEHTATLHBIMU
cpencTBamu, (GOpMYyIUpPYs IeJdb HCCICIOBAHMS, AHATU3UPOBATH IIOJYYCHHBIC
pe3yabTaThl U IeTIaTh BHIBOJIBL;

yYMEHHE y4YacTBOBATh B Y4EOHO-HCCIIENOBATENBCKOW paboTe 1o OHOJIOoTHH,
AKOJIOTMM W MEIUIIMHE, TPOBOIMMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOIIECTB, W
nyOJIMYHO ~ TIPEACTABIATH  TMOJYYCHHBIE  PE3ydbTaThl HA  YYCHHUECKUX
KOH(pEepEeHITUX;

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

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp OyAylied MpoQecCuoHaIbHOU
JeSITENFHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHH, TPUPOIOTIOIH30BAHMS, METUITIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUM, CEIbCKOTO XO3SiCTBA, IHIIEBOM
NPOMBIIUICHHOCTH, YIIyOJsTh TO3HABaTENbHBIA MHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEH mpodeccun U MPOTOJIKEHHE
OMOJOrnYecKoro oOpa3oBaHus B OPraHU3ALUAX CPEIHEro NpodecCHOHAIBHOIO U
BBICIIET0 00pa30BaHMs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne ni/m P Kontpoiabnsie | IlpakTnyeckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 buonorus kak Hayka https://resh.edu.ru/subject/5/10/
2 JKuBbl€ CHCTEMBI U UX U3yUEHUE https://resh.edu.ru/subject/5/10/
3 buonorus xierku 0.5 https://resh.edu.ru/subject/5/10/
4 XuMHUECKasi OpraHu3alus KIETKA 10 https://resh.edu.ru/subject/5/10/
5 Crpoenue v QyHKIIMH KICTKA 8 https://resh.edu.ru/subject/5/10/
06
6 MCH BEILCCTE 1 MPEBPAllCHHe SHEpHH 9 1 https://resh.edu.ru/subject/5/10/
B KJIETKE
H
7 aCHeHCTBeHIfaﬂ unpopyans i 9 0.5 https://resh.edu.ru/subject/5/10/
peanu3anus €€ B KIETKE
JKu3HeHHBIN UK KIETKU 6 1 https://resh.edu.ru/subject/5/10/
Crtpoenue u pyHKIIMHU OPTraHU3MOB 17 15 https://resh.edu.ru/subject/5/10/
10 Pa3mHOXEHME U pa3BUTHE OPraHU3MOB 8 1.5 https://resh.edu.ru/subject/5/10/
I'eneTnka — Hayka o Hacie
11 Het Hay HACHICACTREHHOCTI 1 2 0.5 https://resh.edu.ru/subject/5/10/
M3MEHYMBOCTU OPTraHU3MOB
12 3aKOHOMEPHOCTH HaCJIEeICTBEHHOCTH 10 1 https://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTH U3MEHUNBOCTH 6 https://resh.edu.ru/subject/5/10/
14 I'eneTnka yenoBeka 3 0.5 https://resh.edu.ru/subject/5/10/
15 Cenekuusi OpraHu3MoB 4 1 https://resh.edu.ru/subject/5/10/
buorexnono CHUHTETUYEC
16 VOTCXTONOTIBLIT CHITTeTHHCCka 4 https://resh.edu.ru/subject/5/10/

ouoorus



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

17

PesepBHOE Bpems

https://resh.edu.ru/subject/5/10/

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOI'PAMME

102

13



https://resh.edu.ru/subject/5/10/

11 KIIACC

KoanuecTBo yacoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB u TeM uudpoBbIe
Ne ni/m P Kontpoabnsie | IlpakTuyeckue (nupp )
NMpOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTsI padoThI
pecypchl

1 Sapoce vaagBHTHe OBOMIOUHORHBIX 4 https://resh.edu.ru/subject/5/11/
MIPEACTABICHUI B OMOJIOTUN
MukposBonronus 1 €€ pe3yabTaThbl 14 2 https://resh.edu.ru/subject/5/11/
MakposBonronus u €€ pe3yabTaTbl 6 https://resh.edu.ru/subject/5/11/
IT

4 DOHCKONUICHHE 1 PASBITHE JHSHH B 15 1.5 https://resh.edu.ru/subject/5/11/
3emute
IT —

5 POUCRONACHHE HeToneka 10 1 https://resh.edu.ru/subject/5/11/
aAHTPOIIOTCHE3
DKOJOrusi — Hayka o

6 BIATINOOTHOILICHILIY OpTATEMOB 1 3 0.5 htps://resh.edu.ru/subject/5/11/
HAJOpPTraHU3MEHHBIX CUCTEM C
OKpY’Karollen cpeion
Opranu3Msl U cpesia OOUTaHUS 15 https://resh.edu.ru/subject/5/11/
DKOJIOTUS BUJOB U MTOMYJISIIIANA 0.5 https://resh.edu.ru/subject/5/11/
C) 0 RC)

9 KOMOTHA COODIIECTE. JKOTOTHHECKHe 12 0.5 https://resh.edu.ru/subject/s/11/
CHUCTCMbI

10 buocdepa — rimobanbHas SKocucTeMa 6 https://resh.edu.ru/subject/5/11/

11 YenoBek u OKpyXxaronias cpena 6 https://resh.edu.ru/subject/5/11/

12 PesepBHOE Bpems 1 https://resh.edu.ru/subject/5/11/

OBIIEE KOJIMYECTBO YACOB I10
. 102 1 7.5

[NPOT'PAMME



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
N KoimuecTBo yacoB JJIeKTpPOHHbIe HH(poBbIe
l'l/-I[ Tema ypoka Beero Kontposabubie | IIpakruueckue = 00pasoBaTejIbHbIE
r
padoThbI padoThI pecypchl
1 bHOOTHS Kak KOMILICKCHAA HAYKA U KK 1 https://resh.edu.ru/subject/5/10/
9aCTh COBPEMEHHOT'0 00IIECTBA
JKuBbIE cCuCTEMBI M UX CBOWCTBA https://resh.edu.ru/subject/5/10/
YpoBHEBasi OpraHU3aIs KUBBIX CUCTEM https://resh.edu.ru/subject/5/10/
4 Hetopitst OTKPEITHS 1 H3YHCHIUS IUICTKH. 1 https://resh.edu.ru/subject/5/10/
Kiterounas reopus
MeTtoabl MOJIEKYISIPHON M KIIETOYHOMN
ouonoruu. [Ipakruyeckas padora
n i o .
5 ((3YICHIE METOIOB IJICTOTHON DHOOTHHE 1 0.5 https://resh.edu.ru/subject/5/10/
(xpomatorpadusi, 3nekTpodopes,
muddepeHnranbHOe eHTpU(yrupoBaHue,
ITIIP)»
6 XUMHUYECKUH COCTAB KICTKH 1 https://resh.edu.ru/subject/5/10/
MuHepanbHbIe BEIIECTBA KIETKU, UX .
7 P B 1 https://resh.edu.ru/subject/5/10/
Ouooruyeckas poJib
Opranuyeckue BEIECTBA KIETKH —
0 . JIa0 0 .
8 eI, lab0opaTopHas pabora 1 0.5 https://resh.edu.ru/subject/5/10/
«O6Hapyx eHHne OEIKOB ¢ TTOMOLIBIO
KayeCTBEHHBIX PEaKIUii»
Croii
9 BOHCTRA, KIACCHPURAIIL 1 PYHKIH 1 https://resh.edu.ru/subject/5/10/

0OeJIKOB



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

10

Oprannyeckue BeniecTBa KJIETKU —
YTJIEBOIBI

https://resh.edu.ru/subject/5/10/

11

OpFaHI/I‘IeCKI/IC BCIICCTBA KJIICTKHU —
JIUIIN IbI

https://resh.edu.ru/subject/5/10/

12

Hyxknennoseie kucinorel. JIHK u PHK.
JlaboparopHas pabora «lccnenoBanne
HYKJICMHOBBIX KHCIIOT, BBIJICTICHHBIX U3
KJICTOK Pa3IMYHbBIX OPTaHH3MOBY

0.5

https://resh.edu.ru/subject/5/10/

13

Crpoenne u pynkiuu ATO. [Ipyrue
nykieosuarpudocharsr (HTD)

https://resh.edu.ru/subject/5/10/

14

CexBenupoBanue JIHK. Meronast
TeHOMUKH, TPAHCKPUIITOMUKH,
MPOTEOMHKH

https://resh.edu.ru/subject/5/10/

15

Mertonbl CTpYKTYpHOM OMOIOTUN

https://resh.edu.ru/subject/5/10/

16

Tunsl KJI€TOK. HpOKapI/IOTI/I"IeCKaSI KIICTKa

https://resh.edu.ru/subject/5/10/

17

CrpoeHne 3ykapuoTU4eCKON KIIETKH.
[IpakTnueckas padora «/3yueHue CBONCTB
KJIETOYHOU MeMOpaHbI»

0.5

https://resh.edu.ru/subject/5/10/

18

IToBepXHOCTHBIN annapar KJIETKH

https://resh.edu.ru/subject/5/10/

19

OnmHoMeMOpaHHbBIE OPTAHOUIBI KIICTKH.
[TpakTudeckas padora «3ydenue
JIBUKEHUS [IUTOIIa3Mbl B PACTUTENIBHBIX
KJIETKaX»

0.5

https://resh.edu.ru/subject/5/10/

20

[TomyaBTOHOMHBIE OPraHOU/IbI KIIETKU:
MUTOXOHJPUH, TIIACTUbL. JlabopaTopHas
pabota «lccrnenoBanue miazMonusa u
JIETIa3MOJIN3a B PACTUTEIBHBIX KIETKaX»

0.5

https://resh.edu.ru/subject/5/10/

21

HeMeM6paHHLIC OpraHoOu bl KJICTKH

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

22

Crpoenue u GpyHKIUH s1pa

https://resh.edu.ru/subject/5/10/

23

CpaBHUTENIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuort. JlabopaTopHas pabora
«M3y4yeHne cTpoeHUs KIETOK Pa3IMIHbBIX
OpPTaHU3MOB»

0.5

https://resh.edu.ru/subject/5/10/

24

AccuMWISIIMS U JUCCUMMIIALIUS — JBE
CTOpoHbI MeTabonu3ma. Tunel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3ydyeHne KaTaAIUTUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha MpuMepe aMuIa3bl WU
KaTajasbl)»

https://resh.edu.ru/subject/5/10/

25

DepMEHTATUBHBINA XapaKTep peaKiuid
KJIETOYHOr0 MeTabonusma. Jlaboparopnas
pabora «M3ydyenue pepMeHTaTUBHOTO
pacuienaeHus NepoKkcHia BoAopoa B
PACTUTCIIbHBIX U )KUBOTHBIX KJICTKAaX»

0.5

https://resh.edu.ru/subject/5/10/

26

benku-akTuBaTOpBl U OENKU-UHTUOUTOPBI

https://resh.edu.ru/subject/5/10/

27

ABTOTpOQHBIN T OOMEHA BELIECTB

https://resh.edu.ru/subject/5/10/

28

dotocuuTes

https://resh.edu.ru/subject/5/10/

29

XemocuHntes. JJabopaTropHas pabora
«CpaBHeHune nporeccoB (HOTOCHHTE3a U
XEMOCHHTE3a)

0.5

https://resh.edu.ru/subject/5/10/

30

AHa’poOHbBIE OpTaHU3MbL. Bupl
oposxenusi. JlabopatopHas pabota
«CpaBHEHHE TIPOIIECCOB OPOKEHUS U
JIBIXaHUS)

https://resh.edu.ru/subject/5/10/

31

AdpoOHBIE OPraHU3MBbL. DTaIbI
HHEPreTHYECKOro oOMeHa

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

DHeprust MeMOPaHHOTO I'PaJUEHTa

32 npotoHoB. Cunte3 AT®: pabora https://resh.edu.ru/subject/5/10/
npotoHHON AT®-cuHTa3BI

33 Peakmiuu MaTpu4HOTO CHHTE3a https://resh.edu.ru/subject/5/10/
T _ .

34 PAHCKPHITIHAA — MATPHTHHDIH CHHTES https://resh.edu.ru/subject/5/10/
PHK

35 Tpaucusius u e€ Tarbl https://resh.edu.ru/subject/5/10/
K .P

36 OXMPOBRHHC aMUHORICIOT. TOIb https://resh.edu.ru/subject/5/10/
pubocoM B OMocHHTE3€e Oenka

37 Opranu3aLLis rCHOMA y IPOKAPHOT 1 https://resh.edu.ru/subject/5/10/
IYKapHOT

38 Moreiy pHEIE MEXAHIM3MBI OKCTpeCCHt https://resh.edu.ru/subject/5/10/
T'CHOB Y 9YKapHOT
Bupycbl — BHEKJIETOYHBIE OPMBI KU3HU

39 u oOyiuraTHbIe apa3uThl. [IpakTudeckas 0.5 https://resh.edu.ru/subject/5/10/
pabora «Co31aHKne MOJICTH BUPYCa)
B 0

40 HPYCHPIC 38 OﬂeBaiHM HernopeKa, https://resh.edu.ru/subject/5/10/
KUBOTHBIX, PACTCHUI

41 HanorexHoyioruu B OMOJIOrUU U MEQULITHE https://resh.edu.ru/subject/5/10/

42 JKu3HeHHbIN UK KIETKU https://resh.edu.ru/subject/5/10/

43 Matpuunslii cunte3 JTHK https://resh.edu.ru/subject/5/10/
Xpomocowmsl. JTaboparoprast pabota

44 «M3ydyeHne XpoMOCOM Ha rOTOBBIX 0.5 https://resh.edu.ru/subject/5/10/
MHUKpOIpenapaTax

45 JlenmeHne KICTKH — MHUTO3 https://resh.edu.ru/subject/5/10/

46 et 1eTok. KapHOKHHES 1 UHTOKMHES. 0.5 https://resh.edu.ru/subject/5/10/

JlaboparopHast pabora «HabmroneHue



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

MHUTO3a B KJIETKaX KOHUMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKPOIpEIapaTax)»

47 Perynsauus ;kM3HEHHOT O IMKJIA KIIETOK https://resh.edu.ru/subject/5/10/
48 OpranusM Kak eJuHOe 11eJ10e https://resh.edu.ru/subject/5/10/
49 Tiain pacteitui. Jlaboparopiiast pabora 05 htps://resh.edu.ru/subject/5/10/
«M3ydenue TkaHel pacTeHU»
TkaHM KHUBOTHBIX U Y€JIOBEKA.
50 JlaboparopHast pabora «/3ydeHnne TkaHei 0.5 https://resh.edu.ru/subject/5/10/
JKUBOTHBIX)»
Opranel. CucTremMbl OpraHoB.
51 Jlaboparophas padora «3yueHnue opraHoB 0.5 https://resh.edu.ru/subject/5/10/
[[BETKOBOI'O PACTECHUS
52 Ormopa Tena opraHu3MoB https://resh.edu.ru/subject/5/10/
53 JIBr>keHre OpraHu3MOB https://resh.edu.ru/subject/5/10/
54 [Iutranue opraHu3mMoB https://resh.edu.ru/subject/5/10/
55 HnTatie H03BOHOHHEIX KHBOTHEIX. https://resh.edu.ru/subject/5/10/
[TuiieBapuTenbHas CHCTEMA YeTIOBEKA
56 JlpIxaHue opraHu3MoB https://resh.edu.ru/subject/5/10/
57 JIEIXAHIC TIOSROROHEIX HKHBOTHEIX M https://resh.edu.ru/subject/s/10/
JeoBeKa
58 TpaHcHopT BELIECTB y OPraHU3MOB https://resh.edu.ru/subject/5/10/
59 Kposeriochas cHCTEMa M03BOHOTHEIX https://resh.edu.ru/subject/5/10/
JKUBOTHBIX U YCJIOBCKA
60 Brinenenue y opranu3smMoB https://resh.edu.ru/subject/5/10/
61 3amura y OpraHnu3MoB https://resh.edu.ru/subject/5/10/
62 NmMmmyHHas cuctema yenoBeka https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

PaznpaxuMocTh U perynsauus y

63 https://resh.edu.ru/subject/5/10/
OpPTaHHU3MOB
r
64 YMOPAILHAT PETYTLAIHA 1 SHAOKPHIHAA https://resh.edu.ru/subject/5/10/
CUCTEMA )KNBOTHBLIX U YCJIIOBCKA
65 @opMBI pa3sMHOKEHHSI OPTAHU3MOB https://resh.edu.ru/subject/5/10/
66 [TonoBoe pazMHOXEHHE https://resh.edu.ru/subject/5/10/
67 Meiios https://resh.edu.ru/subject/5/10/
I'amerorenes. OOpa3oBaHue U pa3BUTHE
. J1a0 S .
68 MOJIOBBIX IIIETOK. JabopatopHas pabota 0.5 https://resh.edu.ru/subject/5/10/
«M3y4yeHne cTpOeHUs TOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOIIpEraparaxy
4
69 FAMBIAYATIBHOC PASBITHE OPrattsmon https://resh.edu.ru/subject/5/10/
— OHTOTEHE3
3 N
70 AICIAJLKa OPTATiOB I TRAHCH 3 https://resh.edu.ru/subject/5/10/
SaPOI[BIIHeBLIX JINCTKOB
POCT nu paSBI/ITI/Ie JKUBOTHBIX.
JIaboparopnas padora «B eHHE .
71 PaTOpHa pabot PUIBa im 0.5 https://resh.edu.ru/subject/5/10/
MPU3HAKOB CXOJICTBA 3apOJIbIIICH
ITIO3BOHOYHBIX KUBOTHBIX»
Pa3zmHOX€eHME U pa3BUTHE PACTEHUM.
72 JlaboparopHas pabora «CTpoeHre OpraHoB 0.5 https://resh.edu.ru/subject/5/10/
Pa3MHOXKEHUS BBICIIUX PACTCHUIN»
14
73 CTOPHA CTAHOBICHHA 1 PAsBHTIA https://resh.edu.ru/subject/5/10/
TCHETUKH KaK HayKH
OCHOBHBIE MIOHATUSA U CUMBOJIBI T€HETHKH.
74 JlabopaTtopHas pabora «JIlpo3zoduna kak 0.5 https://resh.edu.ru/subject/5/10/

00BEKT T€HETUYECKUX HCCHGI[OB&HHIZ»
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3aKOHOMEPHOCTH HACJIEe0BaHUS
MpU3HAKOB. MOHOTHOpHUIHOE

75 ckpemuBanue. [Ipakruueckas padora 1 0.5 https://resh.edu.ru/subject/5/10/
"U3ydeHne pe3yabpTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y Ip030¢puIbI"
76 Hurosorueciute ocobs1 1 https://resh.edu.ru/subject/5/10/
MOHOTHOPHIHOTO CKPELIUBaHUS
A )
77 HATHSHPYIOTIEE CRpeIiipatie 1 https://resh.edu.ru/subject/5/10/
Henonnoe nomuuupoBanue
JuruOpuHOe CKpEIIMBaHHE.
IT "
78 paxuteckas pabora «Hzyuenne 1 05 https:/resh.edu.ru/subject/5/10/
pe3yabTaTOB TUTHOPHIHOTO CKPEITUBAHUS
y apo30(uIsn
79 [uTonorieckue 0cHOBbI MTHOPUHOTO 1 https://resh.edu.ru/subject/5/10/
CKpEIMBaHUS
80 CuenieHHOE HaclleJOBaHUE MTPU3HAKOB 1 https://resh.edu.ru/subject/5/10/
81 XpOMOCOMHas TEOPHUSI HACIEACTBEHHOCTH 1 https://resh.edu.ru/subject/5/10/
82 I'enernka moia 1 https://resh.edu.ru/subject/5/10/
83 I'enoTun Kak 11eJIOCTHAsI CHCTEMA 1 https://resh.edu.ru/subject/5/10/
84 FeHeTqu CKMH KOHTPOIIL Pa3BHTHA 1 https://resh.edu.ru/subject/5/10/
paCTeHI/II/I, JKUBOTHBIX U YCJIIOBCKA
n .B .
85 SMEHHAMBOCTD HPHHAKOB. BHIb! 1 https://resh.edu.ru/subject/5/10/
H3MEHYUBOCTHU
86 MonudukannoHHas H3MEHYUBOCTh 1 https://resh.edu.ru/subject/5/10/
BapuanuyoHHBIN psii ¥ BapUallMOHHAs
. JIab §)
87 Kpupai. 7abopatopras pabord 1 05 https://resh.edu.ru/subject/5/10/

«MccnegoBanue 3aKOHOMEPHOCTEM
MOIM(DUKAITMOHHOW U3MEHUHNBOCTH.
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[TocTpoenune BapuallmoOHHOT O psAsia U
BapHallMOHHON KPUBOI»

88

I'eHoTHIIMUECKAsT M3MEHUYNBOCTb.
KomOnHaTuBHAS U3MEHYHNBOCTh

https://resh.edu.ru/subject/5/10/

89

MyrannoHHast U3MEHUUBOCTb.
[TpakTuyeckas padora «Myranun y
Jpo30¢uiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

https://resh.edu.ru/subject/5/10/

90

3aKOHOMEPHOCTH MYTAI[HOHHOT'O
npoiiecca. DMUTCHETHKA U ATTUT€HOMHUKA

https://resh.edu.ru/subject/5/10/

91

I'eneruka yenoseka. [IpakTuueckas pabora
«CocTaBieHHE U aHAJIU3 POAOCIOBHOM

0.5

https://resh.edu.ru/subject/5/10/

92

MeTtoansl MEIUITUHCKON T€HETUKN

https://resh.edu.ru/subject/5/10/

93

3HaueHUE MEIUITUHCKON T'€HETUKHU B
MpeaAOTBpalliCHUH U JICHCHUH
FeHETUYECKUX 3a00JIEBaHUI YeJIOBEKa

https://resh.edu.ru/subject/5/10/

94

OCHOBHBIE TIOHSTHS CEJICKIUH.
JlaboparopHas pabora «3ydeHne copToB
KYJBTYPHBIX PACTCHHIA U TIOPOJI JOMAIITHUX
YKUBOTHBIX)»

0.5

https://resh.edu.ru/subject/5/10/

95

MeTobl CeNeKIIMOHHOM paboThI.
JlabopaTtopHnas pabora «3ydenue
METOJIOB CETIEKIIUU PACTEHUI

0.5

https://resh.edu.ru/subject/5/10/

96

JlocTrkeHus CelTeKIuu pacTeHU 1
KMBOTHBIX. [IpakTHueckas pabora
«IIpuBHUBKa pacTeHUIN»

https://resh.edu.ru/subject/5/10/

97

CoxpaHeHue, U3y4eHHe U UCIOIb30BaHHE
TEHETUYECKUX PECYPCOB

https://resh.edu.ru/subject/5/10/
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buorexHoorus kak HayKa 1 0Tpaciib

98 npousBozicTBa. [IpakTudeckas pabora 1 0.5 https://resh.edu.ru/subject/5/10/
«M3ydeHne 0ObEKTOB OMOTEXHOIOT U
o N

99 CHOBHPBIC HANPABIICHHA CHHTETHHCCKON 1 https://resh.edu.ru/subject/5/10/
OHoIOruu

100 XpOMOCOMHAsI U TCHHASI MHKCHEPHS https://resh.edu.ru/subject/5/10/

101 MeguuuHcKre OMOTEXHOIOT I https://resh.edu.ru/subject/5/10/
P I !

102 C3CPBHDI YPOK. LIOBTOPEHIE, . 1 https://resh.edu.ru/subject/5/10/
0000111eHNEe, CHCTEMAaTH3aIMA 3HAHUH

BIIEE KOJIMYECTBO YACOB I1
OBIL O CTBO FACOBTIO 102 13.5

I[TPOI'PAMME



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KIIACC

KoaunuyecTBO 4acoB

JJIeKTpPOHHbIe N (poBbIe

Ne
. Tema ypoka Beero Kontposabubie | IIpakruueckue = 00pasoBaTesbHbIE
I
padoThI padoThI pecypcbl

1 OpomonronHas teopus Y. JlapsuHa 1 https://resh.edu.ru/subject/5/11/

2 bopr0a sa cymectsosanue, ecrecTsemmpii 1 https://resh.edu.ru/subject/5/11/
1 UCKYCCTBEHHBIN 0TOOD

4. )

3 JIBHDKYIHE CHITBL SBOIOLHH BHIIOB 110 1 https://resh.edu.ru/subject/5/11/
JapBuny
o N

4 OPMHUPOBATHE CHHTETHHCCKOU TCOPHH 1 https://resh.edu.ru/subject/5/11/
ABOJIIOLUA

5 TallbI SBOMIOLHONHOIO NpOLECea: 1 https://resh.edu.ru/subject/5/11/
MHKPOIBOJIIOIUS ¥ MaKPOIBOJIOIIHS
I _

6 ONYIVIIAA == SJICMEHTapHas CIHHHLIEA 1 https://resh.edu.ru/subject/5/11/
JBOJIIOLUHA
3aKOH IeHETHYECKOro paBHOBecHus JIK.
X B. Baii I )

7 apa, aiinbepra. Jlabopatopnas 1 0.5 https://resh.edu.ru/subject/5/11/
pabota «BpIsIBIIEHUE H3MEHYHBOCTH Y
0oco0€el OaHOr0o BHUIA»

8 DneMeHTapHbIe (PaKTOPHI IBOIIOIUN 1 https://resh.edu.ru/subject/5/11/

9 IPdext ocrosarens. Ippexr 1 https://resh.edu.ru/subject/5/11/
OYTBIJIOUYHOT'O FOPJIBIIIKA
M 4l M: .

10 HTPAUH. KIS HOTYIIAIIH 1 https://resh.edu.ru/subject/5/11/
reorpaduyeckas, Ononoruyeckas
E i — % )

11 CTECTBEHHBI OTOOP — HANPaBIAIOUIMI 1 https://resh.edu.ru/subject/5/11/
(hakTop IBOIOLIUU

12 ITonoBoit otOop 1 https://resh.edu.ru/subject/5/11/
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https://resh.edu.ru/subject/5/11/
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13

ITpucnocoOneHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIIOLIMH.
JlaGoparopHas pabora «/3ydenue
apomMop(}0o30B U nAMOAANTALUN Y
pacTeHU U )KUBOTHBIX)

0.5

https://resh.edu.ru/subject/5/11/

14

[Tpumepb! nprcocoOICHHI Y
OpPTaHU3MOB: MOP(OTOruIecKue,
¢busnonornyeckue, OMOXUMHUIECKUE,
noBesieH4eckue. Jlaboparopuas padora
«[IpucnocobnaeHust OpraHu3MoB U X
OTHOCHTEJbHAS IeJIECO00PaA3HOCTHY

0.5

https://resh.edu.ru/subject/5/11/

15

Bun, ero xpurepun u CTpyKTypa.
JlaboparopHas pabora «CpaBHEHHE BII0B
110 MOP(OTOrNIECKOMY KPUTEPUIO)

0.5

https://resh.edu.ru/subject/5/11/

16

Crpyktypa Buaa

https://resh.edu.ru/subject/5/11/

17

Bunoo6pa3oBanue kak pe3ynbTar
MHUKPOIBOJIOIIUN

https://resh.edu.ru/subject/5/11/

18

CBi13b MUKPOSBOIIONHWHU U SITUACMHUOJIOTNN

https://resh.edu.ru/subject/5/11/

19

Makpospomonus. [TaneonTonornyeckue
MCTObI U3YUCHUS 53BOJTIOIITNHN

https://resh.edu.ru/subject/5/11/

20

buoreorpaduyeckue MeTOABI U3yUCHUS
3BOJIOLUU

https://resh.edu.ru/subject/5/11/

21

DOMOPHOIOrUYecKHe U CPaBHUTEIHHO-
MOP(OTOrHUECKUE METOIbI U3YUCHUS
JBOJIOLAH

https://resh.edu.ru/subject/5/11/

22

MonekynsapHO-TeHETHUECKUE,
OMOXMMUYECKUE U MATEMAaTUICCKHE
METO/Ibl U3YUYEHUS IBOJIIOIIUU

https://resh.edu.ru/subject/5/11/
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23 OO111e 3aKOHOMEPHOCTH 3BOJIOLUU https://resh.edu.ru/subject/5/11/
aNTUBHASA pagyalysl. )

24 An pasHan https://resh.edu.ru/subject/5/11/
HepaBHOMEPHOCTH TEMITOB SBOJTIOIIMH
H

25 AYAHPIC THIOTEIDT HPOHCXOAACHHA https://resh.edu.ru/subject/5/11/
SKU3HU Ha 3eMiie

OHA e MIPEICTABIIE 0

26 JloHayHbIC MpE/ICTABICHHS https://resh.edu.ru/subject/5/11/
3apO)Kl[eHI/II/I KHU3HHU
OcHO € dTa €OpraHn4eCcKON .

27 HOBHDIC STAlTbl HEOpratHHiecion https://resh.edu.ru/subject/5/11/
DBOJIIOLUHA

28 ['unoresbl 3apoXKAEHUS KU3HU https://resh.edu.ru/subject/5/11/
Wcropus 3emnu 1 MeTo1bl €€ U3Y4EHHUS.
J1a6 3] 51

29 abopatopras pabota «syderue 1 05 https://resh.edu.ru/subject/5/11/
OIMCAaHUE UCKOMMaeMbIX OCTaTKOB JPEBHHUX
OpPTaHU3MOB)»
HauansHabie 3Tamns! opra €CKol .

30 TAIbT OPTAHITIECKOH https://resh.edu.ru/subject/5/11/
DBOIIOLUHA

31 DBOIOLHUS DYKapUOT https://resh.edu.ru/subject/5/11/
OCHOBHLIG 9Tallbl 3BOJIFOIINHU

aCTUTENBLHOr0 Mupa. [IpakTtuueckas

32 P pa- 1'p g 05 https://resh.edu.ru/subject/5/11/
pabora «3ydeHne ocoOeHHOCTEM
CTPOCHWSI PACTCHHI Pa3HBIX OTICIIOB)
O )

33 CHOBHBIC ITAIILT SBOTHOIHH AHMBOTHOTO https://resh.edu.ru/subject/5/11/
MuUpa
OBomronus )kUBOTHBIX. [IpakTueckast

34 pabora «3ydeHne ocoOeHHOCTEH 0.5 https://resh.edu.ru/subject/5/11/
CTpOGHI/Ifl ITO3BOHOYHLBIX KUBOTHBIX))
Passurtue xus a 3emiie 1o dpa .

35 RHSHI H MIIE O Spam H https://resh.edu.ru/subject/5/11/

nepuoAam
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MaccoBbie BbIMUPAHUSA — SKOJOTMYCCKUC

36 https://resh.edu.ru/subject/5/11/
KPU3HUCHI MTPOIIIIOTO
C N N

37 OBPEMCHHBIH FKOMOTHHCCKII KPH3HC, https://resh.edu.ru/subject/5/11/
€ro 0COOeHHOCTH
C .

38 OBPEMCHHA CHCTEMA OPTaHIHICCKOro https://resh.edu.ru/subject/5/11/
MIPOIILIOTO
O .

39 CHOBHBIC CHCTEMATHHCCKHE TPYIIIET https://resh.edu.ru/subject/5/11/
OpPTraHHU3MOB

40 AHTpOMNONOrus — HayKa O UeJIOBEKe https://resh.edu.ru/subject/5/11/
P N

41 A3BUTHE HPEICTABICHIH O https://resh.edu.ru/subject/5/11/
MIPOUCX OXKJICHUH YEJIOBEKa
Mecto uenoBeKka B CUCTEME
opraHu4eckoro mupa. Jlaboparopnast

42 pabota «3ydeHne ocoOCHHOCTEH 0.5 https://resh.edu.ru/subject/5/11/
CTPOCHHSI CKeJleTa YeJI0BEeKa, CBSI3aHHBIX C
MIPSMOX O JICHHEM)»

43 JIBIKYIIIE CUJTBI aHTPOIIOTeHE3a https://resh.edu.ru/subject/5/11/
C §)

44 OOTHOTIEHHE DHOTOTIHCCIIX 1 https://resh.edu.ru/subject/5/11/
COITMATBHBIX (PAKTOPOB B aHTPOITOTCHE3E

45 OCHOBHBIE CTaIUH aHTPOIIOTEHE3A https://resh.edu.ru/subject/5/11/

46 [TameoreHernka U majleOreHOMHKA https://resh.edu.ru/subject/5/11/

47 DBOJTIONHS COBPEMEHHOI'O YEJIOBEKa https://resh.edu.ru/subject/5/11/
UYenoseueckue pachl. [Ipaktuueckas

48 pabora «3ydeHne sKOIOrHuecKux 0.5 https://resh.edu.ru/subject/5/11/
aJanTalii 4eJI0BeKa»
Mexnuc a € METO .

49 FHMCHHIUTHAPHDIC METOIET https://resh.edu.ru/subject/5/11/
AHTPOTMOJIOTUHU

50 3apoKIEHUE U Pa3BUTUE KOJIOTUU https://resh.edu.ru/subject/5/11/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

Mertonpb! skonoruu. Jlaboparopnas pabora

51 «/3ydeHne MEeTOI0B IKOJIOTMIECKUX 1 0.5 https://resh.edu.ru/subject/5/11/
HCCIICO0OBAaHUN))

52 SHAEHHE SKONOIMHECKHX SHAHMH /Lt 1 https://resh.edu.ru/subject/5/11/
YeloBeKa

53 Dkonorudeckue HakTopsl 1 https://resh.edu.ru/subject/5/11/
Abuornueckue akropsl. CBET Kak

54 owoxoreckiti paictop. Jlabopatopras 1 05 hitps://resh.edu.ru/subject/5/11/
pabota «BrIsiBIIeHHE TPUCTIOCOOTICHU
OpPraHu3MoOB K BJIMAHHIO CBECTa»
Abuotnueckue daktopsl. TemmnepaTypa
KaK 9KOJOTHYeCKHid hakTop.

55 JlaGopaTopHas pabora «BrisiBreHue 1 0.5 https://resh.edu.ru/subject/5/11/
MIPUCIIOCOOJIEHUH OPraHU3MOB K BIHUSIHUIO
TEMIEPATypPhI»
Abuornyeckue hakTopsl. BinaxxHocTh Kak

56 oronoriiecknuit gakrop. Jlaboparopia 1 0.5 https://resh.edu.ru/subject/5/11/
pabota « AHATOMHUYECKHE OCOOEHHOCTH
paCTeHI/Iﬁ U3 pa3HbIX MECT O6I/ITaHI/I$I))

o7 Cpenpl 0OMTaHUS OpPTraHU3MOB 1 https://resh.edu.ru/subject/5/11/

58 buonornueckue puTmMbl 1 https://resh.edu.ru/subject/5/11/

59 ’Kuznennsle pOpMbI OPraHU3MOB 1 https://resh.edu.ru/subject/5/11/

60 buorndeckue hakTopsl 1 https://resh.edu.ru/subject/5/11/
3HaueHne OMOTUYECKUX B3aNMOIEHCTBUI

61 JUISl CYILIECTBOBAHUSL OPTaHU3MOB B CpELE 1 https://resh.edu.ru/subject/5/11/
oOuTaHMS

62 JKOIIOTHIECKHC XapaKTEPHCTHKH 1 https://resh.edu.ru/subject/5/11/

nomnyJjisinuu
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OCHOBHBIEC TOKA3aTEIIN MOMmyJIAun:

63 YHCIIEHHOCTD, INIOTHOCTh, BO3pACTHAS U https://resh.edu.ru/subject/5/11/
MI0JI0Basi CTPYKTypa
OcCHOBHBIE NOKa3aTeIH MOMYJSALUN:
64 POXKIAEMOCTB, IPUPOCT, TEMI POCTa, https://resh.edu.ru/subject/5/11/
CMEpPTHOCTb, MUTPAIlUU
65 OKonoruyeckas CTpyKTypa MOIMYJISILUY https://resh.edu.ru/subject/5/11/
66 JInHaMuKa MOMYJISIIUU U €€ Peryisanus https://resh.edu.ru/subject/5/11/
67 Kpipbie pocta YHCICHHOCTH HOMYJIALLIH. https://resh.edu.ru/subject/5/11/
KpuBbie BbDKUBaHUS
DKonoruyeckas HAIIa BUA.
68 Jlaboparopnas padora «IIpucrnocobiieHus 0.5 https://resh.edu.ru/subject/5/11/
CEMSIH PaCTEHMH K pacCcesEHUIO»
69 Bun xak cucrema momynsiui https://resh.edu.ru/subject/5/11/
70 if:;lﬁff}mcm HOBC/ACHITL H MUTpatit https://resh.edu.ru/subject/5/11/
71 Coo011ecTBO OPraHu3MOB — OHOIIEHO3 https://resh.edu.ru/subject/5/11/
72 DKOCHUCTEeMa KaK OTKpBITasi CUCTEMaA https://resh.edu.ru/subject/5/11/
73 flfo};r::;lﬁs BCIIECTE H HOTOR SHEPTHH B https://resh.edu.ru/subject/5/11/
74 OCHOBHBIE MOKa3aTENN YKOCUCTEMBI https://resh.edu.ru/subject/5/11/
75 DKOJIOTMYECKUE MUPAMUJIbI https://resh.edu.ru/subject/5/11/
76 N3menenuns cooOIiecTB — CyKIECCUH https://resh.edu.ru/subject/5/11/
[IpuponHble 3KOCUCTEMBI. DKOCHUCTEMBI
77 03ep U peK. DKOCUCTEMBI MOpei 1 https://resh.edu.ru/subject/5/11/

OKCaHOB
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HpI/IpOI[HBIC 9KOCHUCTEMBI. DKOCHUCTEMBI

78 . https://resh.edu.ru/subject/5/11/
TYHJIP, JICCOB, CTEICH, MyCTHIHb

79 AHTPOITOT€HHBIE YKOCUCTEMBI https://resh.edu.ru/subject/5/11/
Ypoboskocuctemsl. [IpakTrueckas padoTa

80 «3y4ueHne U OnMCcaHue 0.5 https://resh.edu.ru/subject/5/11/
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (HOPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJCCTBUI OPraHU3MOB B https://resh.edu.ru/subject/5/11/
YKOCHCTEMAX
MexaHu3Mbl BO3ACHCTBUS 3arpsI3HECHU I

0

82 PASHBIX THIIOB Ha CYDOPTaHHSMEHHOM, https://resh.edu.ru/subject/5/11/
OpPraHU3MEHHOM, MOIMYJISAIUOHHOM U
9KOCHCTEMHOM YPOBHSIX
b — 00

83 Hochepa — oOuLeIIIAHCTapHAs https://resh.edu.ru/subject/5/11/
000104YKa 3eMian

84 VYuenue B. U. Bepnanckoro o 6uocdepe https://resh.edu.ru/subject/5/11/
3

85 AKOHOMEPHOCTH CYHIECTBOBARMA https://resh.edu.ru/subject/5/11/
onochepsl
Kpyrosopo enrec

86 PYTOBOPOTRI BEIIECTS 1 https://resh.edu.ru/subject/5/11/
OHMOreOXUMHYECKUE ITUKIIbI
3oHanbHOCTE Onocdepsl. OcHO e

87 HALHOCTE Grochepb: HOBHBT https://resh.edu.ru/subject/5/11/
OMOMBI CyIIIN

88 YcroituuBocts Orocheps https://resh.edu.ru/subject/5/11/

89 DKOIOrn4ecKrue KpU3UChl U UX MPUYUHBI https://resh.edu.ru/subject/5/11/

90 BoszeiicTBue yenoseka Ha 6uochepy https://resh.edu.ru/subject/5/11/
A N

91 HIp OHOFGHHVOG BOMCHCTBVHe Ha https://resh.edu.ru/subject/5/11/
PacTUTENBLHBINA U )KUBOTHBIA MU

92 OxpaHna npuposl https://resh.edu.ru/subject/5/11/
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OCHOBHBIE MMPUHIUIIBL YCTOI>'I‘II/IBOF 0

93 1 https://resh.edu.ru/subject/5/11/
Pa3BHUTHS YCIIOBEYCCTBA U TIPUPO,IBI
PanmonansHOE IPUPOIONOIL30BAaHUE U

94 COXpaHEHHEe OMOJIOTUYECKOT0 1 https://resh.edu.ru/subject/5/11/
pa3zHooOpasus 3emin
00600 M

95 . ODMICHHE MO TEME (VIMKPOIBOHOTIA 1 https://resh.edu.ru/subject/5/11/
e€ pe3ysIbTaThl»
00600 M

96 TOODIICHHE O TEME (VIakpOIBOMIOMHA 1 1 https://resh.edu.ru/subject/5/11/
e€ pe3ysbTaThl»
00600

97 obuierre 1o reme «lIponcxoxcHue 1 https://resh.edu.ru/subject/5/11/
pa3BUTHE )XKU3HU HA 3eMIIe»
00600 11

98 ODMICHHE TO TEME (CIpOHCXOICICHIE 1 https://resh.edu.ru/subject/5/11/
YeJI0BEeKa — aHTPOIOT'CHE3)
00600 6 -

99 ODIICHHE HO TEME (KOOI — HayKa 1 https://resh.edu.ru/subject/5/11/
0 B3aUMOOTHOIICHUSIX OPTaHU3MOBY
06

100 obmiere 110 Teme «Opranusmb u 1 https://resh.edu.ru/subject/5/11/
cpena OOMTaHUS
O06006meHne o Teme «IKOJIO0rUs BUIOB U .

101 . 1 https://resh.edu.ru/subject/5/11/
TIOITY AL
00600 -

102 odmenme no Teme «buocpepa 1 https://resh.edu.ru/subject/5/11/
rj100abHAs YKOCUCTEMAY

OBIIIEE KOJIMYECTBO YACOB I1O 102 75

[TPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

* bruonorus. O6mas 6uonorus, 10 knace/ 3axapoB B.b., MamonTos C.IT.,
Conun H.U., 3axapona E.T.; nox penakiueit 3axapora B.b., ObmiectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO « [PODA»; AKiinoHepHOE 00111eCTBO

«3narenscrBo «IIpocBemenue»

METOJINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Cepus «JIunnss YMK Cuornazosa. buonorus (10-11)»

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6nmmoreka IJOK

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMNUCHIO

MYHULUUMNAJIbBHOE ABTOHOMHOE OBLLEOBPA30BATEJIbHOE 25.09.23 14:58 (MSK) Ceptudukat 12BBE707D03D46C16EAE27B772111CD3
YYPEXXAEHMUE "YPEHCKASI CPEAHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA

N2 2" YPEHCKOIO MYHULIMMNAJIbHOIO OKPYTA HU)XEFOPOCKOW

OBJIACTWU, CupoTkuHa lanvHa AnekceesHa, inpexktop




