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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeObHOMy mnpeamery "buomorus" (manee - Ouoyiorusi) Ha
YpOBHE cpenHero oodiero obpaszoBaHusi pazpaborana Ha ocHoBe denepambHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaeparumny,
dI'OC COO, Konnenuuu mnpenojaBaHus ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX TIOJIOKEHUH (eiepanbHOi paboueii mporpaMmbl BOCIIUTAHUA.

YueOuslii npeamer «buonorus» yrmyOnéunoro ypoBHs uzyuyenus (10-11
KJIACCHI) SIBIISIETCSI OAHUM M3 KOMIIOHEHTOB MpeAMETHOM oOnactu «EcTecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxeHusMm DOIOC COO npodunbHbIe
y4eOHbIE MPEIMEThI, U3ydYaeMble Ha yTriIyOJIEHHOM YpPOBHE, SIBISIIOTCS CIOCOOOM
muddepeHnanii  oOy4YeHUsT Ha YPOBHE CpEeAHEro oOIIero oOpa3oBaHUS H
MPU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOIIMM, CPEIHUM
o01muM, cpeTHUM MPOodEeCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHUX Y4YeOHBIX MPEAMETOB JIOJDKEH OBITh OPUEHTUPOBAH HAa
IPUOPUTETHOE pelIeHUEe 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBA3AHHBIX C MNpPOQOpUEHTAUUEH OOYy4YaloIIUXCd U CTUMYJIMPOBAHHEM
MHTEpeca K KOHKPETHOM OOJaCTHM HAay4YHOrO 3HAHUS, CBSI3AHHOIO C OWOJIOTHEM,
MEAUIUHON, SKOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo ydebHomy mnpeamety "buonorus" naér mpenacraBieHue o
Heau M 3ajadax u3ydeHus: yueOHoro mpenmera «buosorusr» Ha yriyOn€HHOM
ypOBHE, onpenensieT 00s13arenbHoe (MHBAPUAHTHOE) MPEAMETHOE COJIEpKaHue, €ro
CTPYKTYPUPOBAaHHME IO pa3feiaM W TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHyeT MOCIEAOBATENIbHOCTh M3YyUYEHUS Y4YeOHOro marepualia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTo Ipoliecca,
BO3pPAaCTHBIX OCOOEHHOCTEeH oOyuaromuxcsi. B mporpamme mno Ouojoruu
peann30BaH TPUHIMII TPEEMCTBEHHOCTH C HW3Y4Y€HHEM OMOJOTMM Ha YpPOBHE
OCHOBHOro  oOmiero  oOpas3oBaHusi, Onarogaps 4YeMy MpOCMaTpUBAETCS
HaIlpaBJIECHHOCTh HA  TOCIEAYIOIIee pa3BUTHE  OHOJIOTMYECKUX  3HAHHM,
OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIUICHUSI, TPEJCTABICHUH O 3I0pPOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEpPEKHOrO0 OTHOIICHUS K OKpyXaromel mnpupoaHo cpene. B
porpaMme 1o OMOJIOTHUHU TaKkKe MOKa3aHbl BOBMOXKHOCTH YYE€OHOTO MpeaMeTa
«buonorus» B peanmmzanuu  Tpedboanuit DPI'OC COO k MIAHUPYEMbIM
JUYHOCTHBIM, METAlpeJAMETHBIM M TPEAMETHBIM pe3ysibTaTaM OOy4YeHUsS U B
dbopMHpOBAaHNY OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIHHON  JEATEIHHOCTU
oOydJaronmxcsi MO0 OCBOCHHUIO COJEpX aHUS OMOJIOTMYECKOro 00pa3oBaHUsI Ha
YPOBHE CpeJHET0 00111ero 00pa3oBaHus.

VYyuebnsiii npeamer «buonorus» Ha ypoBHE cpegHEero obuiero oopa3oBaHUs
3aBepIaeT OMoJOTUYecKoe 00pa30BaHKE B IIKOJIE U OPUEHTUPOBAH HA



paciidpeHre u yriayOJeHue 3HaHHM OO0y4arouuxcs O >KUBOM IPUPOJIE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OWOJOTHH, SMOPHOJOTHH M OHOJOTHH pPa3BUTHS,
T€HETHKHU, CEIEKIUU, OMOTEXHOJIOTHH, SBOITIOIMOHHOTO YYEHUS U DKOJIOTHH.

N3yuenune yueOHoro mnpeamera «buonorus» Ha yriyOJEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJATOTOBKY OOYYAIOMIMXCS K MOCIEIYIOUIEMY IOIYUYEHUIO
Ouonormueckoro  oOpa3oBaHHsI B  By3aX M OpraHU3alUsAX  CPEAHETO
npodeccuonanbHOro 0o6pazoBanusi. OCHOBY €ro COJCpaHHUS COCTABISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUW, TOJYYEHHBIX MNP  HM3yYeHUH OOydarouuMuUCs
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3/ejIoB OMOJIOTMH Ha YPOBHE OCHOBHOTO
obmero o6pazoBanus, B 10—11 kmaccax 3TH 3HaHHS TMOJy4YarOT pa3BUTHE. Tak,
pacimdpeHsl U YriIyOJieHbl OWOJIOTMYECKHME 3HAHHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepHsX, OpraHU3ME YEJOBEKa, OOIIMX 3aKOHOMEPHOCTSIX >KW3HH,
JOTIOJIHUTENBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIAHOTO U IIOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXKHO HCIIOIb30BaTh KaK OPHUEHTHUPHI JUIS IMOCIIEIYIOLIErO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpanus OHOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, MOJYYEHHBIMH OOYYAIOIIMMHCS TMPU HU3YUYEHUU
(u3HMKU, XUMHH, Teorpaduu 1 MaTEMATUKH.

CtpykTypa mporpamMmbl 1o yuyeObHoMmy mnpenmery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBI M JBOJIIOUMOHHBIA TMOAXOAbl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTE€PHBIE JJI )KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHu3alliy, IBOJIIOIIMU OPraHUYECKOro Mupa Ha 3emiie,
COXpaHEHHUsT OHMOJOrM4ecKoro paszHooOpaszust miaHeTtsl. Tak, B 10 kiacce
M3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIOrHH, SMOpPUOJIOTUU U
OMOJIOTMM Pa3BUTHS, TEHETUKU U CEJEKUUHU, OMOTEXHOJOTUU M CHUHTETHYECKON
OMOJIOTUH, AKTYaJU3UPYIOTCA 3HAHUS OOydaroumxcs mo OOTaHHMKE, 300JI0THH,
aHaToMuu, Qusnonoruu uenoBeka. B 11 kmacce u3ydaroTCs 3BOIOIUOHHOE
y4eHHUE, OCHOBBI SKOJIOTHUH U yUeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH = 00ecEUUTh  OCBOCHHUE
o0y4aromuMucs: OMOJIOTMYECKUX TEOPUN U 3aKOHOB, UJAEH, IPUHLIMIIOB U MPaBUJ,
JISKAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOEHHOCTAX KIIETKH, OpraHu3Ma, MOMyJsLuH,
OMOLIEH03a, YKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUH, MPUKIIAIHBIX acleKTax OMOoJIoruuyeckux 3HaHuu. Jliis
pa3BUTUS M TOJJEpKaHUS HHTEpeca oOydaromuxcs K OWOJIOrMH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO MaTepHalia B COACpNKaHUHU MPOTrpaMMbl
no OMOJOTMU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEUN CTAaHOBJICHHS U Pa3BUTHUS
TOM WIM HMHOW 00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiKHBIX
Y4€HBIX B pellIeHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJOTHYECKUX MPOOIIEM.



Lenb u3ydenus yuebHoro npenmera «buonorus» Ha yriyOoiéHHOM ypOBHE —
OBJIaJIcHHE  OOYyYaIOIUMUCS 3HAHUAMH O  CTPYKTYPHO-(DYHKIHMOHAIBHOM
OpraHu3allMi >KUBBIX CHCTEM pa3HOTO paHra U MNpuoOpeTeHue yMEHUM
UCIIOJIb30BaTh TU 3HaHUS B (DOPMUPOBAHUM MHTEpeca K ONpeAesEHHON 00iacTu
npoecCHOHANBbHON JEeSTENIbHOCTH, CBSI3aHHOM ¢ OWoNorHel, Wid K BBIOOPY
y4eOHOTO0 3aBeJICHUS JIJIsl IPOJAOJIKEHUS OUOJIOTUUECKOTO 00pa30BaHMUS.

JoctmxeHnne 1enu u3ydeHus yueOHoro mnpeamera «buonorus» Ha
yriyOnEéHHOM YpOBHE 00€CIIeUnBaETCS PEIICHUEM CIIETYIONINX 3a/1au:

OCBOCHHME O0YYaIOIUMHUCA CHUCTEMbI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIIETIIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBHJIaX, COCTABJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHPA; O
CTPOCHUHU, MHOI0O0pa3vM U OCOOCHHOCTSIX OMOJOTMYECKUX CUCTEM (KJIeTKa,
OpraHu3M, MOMyJIsALKs, B, ONOT€OIeH03, Onocdepa); O BHIIAIOIIMXCSA OTKPBITHIX
Y COBPEMEHHBIX UCCIIEI0BAHUSAX B OMOJIOTUH;

O3HAKOMJIEHHE OOYYarOMMXCs C METOJaMU TO3HAHHS JKUBOW MPHUPOJIBI:
UCCJIE0BATEIbCKUMU ~ METOJIaMH  OMOJIOTMYECKMX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHMOJIOTMHM, SMOPHOJOTMA W OHOJIOTMM pa3BUTHS, TEHETHUKU U
CEJIEKIIMM, OWOTEXHOJOTMU U CHHTETUYECKOW OWOJIOTUH, MAaJCOHTOJIOIHH,
HKOJIOTMH);  METOJaMU  CaMOCTOSITEIbHOIO  IPOBENEHUS  OMOJOTMYECKUX
uccienoBaHuii B yrabopatopuu W B mpupoje (HaOmroIeHue, U3MEpEHHue,
AKCIIEPUMEHT, MOJICTTHPOBAHUE);

OBlaZicHue OOy4YaloIUMHUCS YMEHHUSIMU: CaMOCTOSITEIbHO  HAXOIWTb,
aHAJIM3UPOBATh W HCIOJIb30BaTh OMOJOTMYECKYI0 HH(OPMALNIO; IOJIb30BATHCA
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHMBOJMKOMW; YCTAHaBIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUHM U  COIHMAIBLHO-DKOHOMHYECKMMH ¢ JKOJOTHYECKUMHU
mpoOJjeMaMu 4YeJIOBEYECTBA; OIIEHMBATh MOCIEACTBUS CBOEU AESATENBHOCTU IO
OTHOIIECHUIO K OKpYXaroueil npupogHOi cpene, COOCTBEHHOMY 30POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIOJICH; OOOCHOBBIBAaTH U COOJIONATh  MEpBI
MpOPUIAKTUKA MH(EKIMOHHBIX 3a00JIEBaHMIA, TIpaBuia MOBEAEHUS B NMPUPOAE U
oOecrieueHus 0€30MaCHOCTH COOCTBEHHOM KMU3HEAESITEIbHOCTH B UpE3BhIYANHBIX
CUTyallusiX TMPUPOJHOTO M TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBPEMEHHBIE HayUHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Y 00yYaOIUXCsl HHTEUIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B IpOIECCe 3HAKOMCTBAa C BBIJAIOUIMMUCS OTKPBITUSAMU W COBPEMEHHBIMU
HCCIICIOBAaHUSIMU B OMOJIOTHH, pelIaeMbIMU €10 MpOoOJIeMaMH, METOIOJIOTHEH
OMOJIOTUYECKOTO UCCJIeI0BAHMS, MIPOBEICHUS AKCIIEPUMEHTATBHBIX
MCCIICIOBAHMM, PEIIeHUs] OMOIOTUYECKUX 3a/1a4, MOJCIMPOBAHUS OMOJIOTUIECKIX
00BEKTOB U MTPOIIECCOB;



BOCIHUTAHHUE y OOYYAIOIIMXCS [IEHHOCTHOTO OTHOIICHHUS K HBOU MPHUPOJE B
[EJIOM U K OTJICIBHBIM €€ 00beKTaM U SBJICHHSIM; (HOPMUPOBAHUE IKOJIOTHUYECKOH,
F€HETUYECKOM TPaMOTHOCTH, OOIIEH KYJIbTYypbl TMOBEIECHUS B MPHUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYYHbIX 3HAHUMU;

npuobpereHrue  OOyYarOIMIMMHCS ~ KOMIIETEHTHOCTH B pPallMOHAIBLHOM
IPUPOAOIIOIL30BaHUU (COONIO/IEHHE TpaBWi TMOBEICHUS B TPHUPOJIE, OXpaHbl
BUJIOB, SKOCUCTEM, OMOC(ephl), COXpAaHEHUH COOCTBEHHOTO 370POBbSI U 310POBbS
OKpyXarommx Joned (cobmioneHuss Mep NpOoPHIAKTUKH — 3a00JCBaHHIA,
oOecrieueHrne OE30MaCHOCTH >KU3HEACSITENIbBHOCTH B YPE3BBIYAMHBIX CHUTYALMSIX
OPUPOAHOTO M  TEXHOTCHHOIO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B MMOBCEIHEBHOM KU3HU;

CO3JaHHE€  YCIOBMM  JUIsl  OCO3HAHHOTO  BBIOOpa  OOyYaroIIUMHCS
VHJIUBUY AIBHOMN oOpazoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
HOCIEAYIOWEMY MPOPECCHOHATBHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUU C
UHIVBUy AIbHBIMU UHTEPECAaMH U MOTPEOHOCTIMHU PETHOHA.

OO011ee YnCa0 4YacoB, OTBEACHHBIX HAa U3y4YEHHE OMOJIOTMU Ha yTiyOJIEHHOM
YpOBHE cpeaHero odrmiero odpa3zoBanus, coctarisieT 204 gaca: B 10 kmacce — 102
yaca (3 Jaca B HEJIeJIO).

OT0op OpraHuzanvoOHHBIX (OPM, METOJIOB U CPEICTB OOy4deHMsI OHUOJIOrHU
OCYIIECTBIISIETCS ¢ Y4ETOM CHEIU(PHUKU €ro COAECpX aHUs U HAIpPaBJICHHOCTH Ha
MPOJOHKEHHE OMOJIOTHYECKOTO 00pa30BaHHMA B  OpPTaHU3ALUAX  CPEIHETO
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

O0s13aTeNbHBIM yCIIOBUEM MPU 00yUYEHUU OUOJIOTHH Ha yTITyOJIEHHOM ypOBHE
SABJISIETCSI TIPOBEJICHUE JIA0OPATOPHBIX M TpakTUYecKux pabor. Takke ydacTue
0o0y4Jaronmxcsi B BBIMOJHEHUU MPOCKTHBIX U y4eOHO-HCCIIEOBATEIBCKUX PAOOT,
TEMaTHUKa KOTOPBIX OMPENENSIeTCSs y4YUTEJIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepUaTbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHHA.



COILEPKXAHUE OBYYEHUASA
10 KJTACC

CopnepkaHue TporpaMMBbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MHPOBEPKY
rocyapctTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoyIorusi — KOMIUIEKCHas: Hayka. Kpatkas ucrtopus pa3BuTHUs
Owonornu.  buonormyeckne HayKd M HW3yYaeMble UMH  TPOOJIEMBI.
dyHAaMEHTANIbHbIC, TPUKIAIHBIE U TIOMCKOBBIE HAay4YHbIE KCCIEIOBAaHUS B
OMOJIOTHH.

3HadeHre OMOJOTUU B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbel Mupa. IIpodeccuu, cBsizanHbie ¢ Ouosiorued. 3HaueHUEe OMOJIOTHU B
MPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA: MEJIUIIMHE, CEIbCKOM XO3SIMCTBE,
IIPOMBILJIEHHOCTH, OXPAaHE HPUPOJIBL.

JleMoHCTpauumn

[Toptpetsi: Apuctorensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgent, I'. Mengens, B. 1. Bepnaackuit, U. I1. [1aBnos, . 1. Meunukos, H.
U. BaBunos, H. B. Tumodees-PecoBckutii, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubr U cxembl: «CBA3b OWMOJIOTMM C JIPYyrMMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3yYEHHUE

JKuBble cucTteMbl Kak TpenMer uzyueHuss Ouonoruu. CBOWCTBA KUBBIX
CHCTEM: €IUHCTBO XMMHYECKOIO COCTaBa, MJUCKPETHOCTb M UEIOCTHOCTb,
CJI0XHOCTb W YHOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpTraHU3aLMs,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3alM KUBBIX CHCTEM: MOJICKYJSPHBIA, KIECTOYHBIN,
TKAHEBBIN, OpPraHU3MEHHbBIH, MOIYJISIIUOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreoneHoTnueckuit), OmocdepHbiii. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKK >KUBOTO. KW3Hb Kak (opma CyIIECTBOBAHUS
Marepun. Hayku, n3ydaroniue ®1Bbl€ CUCTEMBI HAa PAa3HBIX YPOBHSX OpTraHU3allvH.

N3ydenne XKuUBBIX cucTeM. Meroasl Ouosiornyeckoi Hayku. HaOmronmenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMaTU3alusl, MeTaaHainus. [IoHsaTue 0 3aBUCUMON U
HE3aBUCUMOM TmepemMeHHoW. [lnmanmpoBanune »skcnepumenta. I[loctaHoBka wu
npoBepka rumnote3. HyneBas runotesa. [loHarre BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormdeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTatoB. [IpuumHBI HCKaXKEHUA pe3yabTaToB JKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdeMmoHcTpanuu



Tabmupt u cxembl: «OCHOBHbIE TPU3HAKH JKU3HW», «buonorumueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUHd KUBOU
npupoas», «CTpoeHHE KUBOTHOW KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEUYECKOTo opraHusMma», «buoreonenos», «buochepa», «Meronpl
W3YUYEHUS KUBOU PUPOIBDY.

O6opynoBanue:  jmabopaTopHOoe  OOOpyAOBaHWE  JJIsi  TIPOBEICHUS
HaOII0ACHUIN, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHWE pa3NIMUHBIX METONOB IIpHU
U3YYECHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KiieTku

Knetka — CTpyKTypHO-(QYHKIMOHAIbHAs €AMHULA KUBOro. Icropus
OTKpbITUSA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBaHH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE IOJIOKEHUS COBPEMEHHON KIIETOUHOU
TEOPUH.

MeToapl  MOJIEKYJISIpHOM M KIETOYHOW  OMOJOTMHM:  MHUKPOCKOTMS,
xpoMarorpadus, 31eKTpodope3, METOJl MEUYEHBIX aTOMOB, AH(depeHIuaIbLHOEe
LHEHTpU(PYTUPOBAHUE, KYJIbTUBHUPOBAHUE KIETOK. M3yueHue QuKCUpo8anHHbix
K1emok. DIEKTpOHHAass MUKpockonus. Kougokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabnuibl 1 cxembl: «CBETOBON MUKPOCKOI, « DNEKTPOHHBIM MUKPOCKOID,
«HMcTopus pa3BUTHS METOJOB MUKPOCKOTIHI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENapaTbl pPACTUTENbHBIX,
KUBOTHBIX U OAKTEPHUAIIBHBIX KJIETOK.

IIpakTuyeckas pabGora «/3yueHne MeTOAOB KIETOYHOW OHOJOTUU
(xpomatorpadusi, snekrpodopes, aAuddepeHraTbHOe EHTPUGYTUPOBAHUE,
[IIIP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHUUYECKHI COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPaAaMUKPOIJIEMEHTHI.
Bona u e€ posnb Kak pacTBOpUTENs], peareHTa, y4acTU€ B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyysiuu. MuHepanbHble BEIIeCTBA KJIETKH, MUX OHUOIOruyeckas
poJib. POb KATHOHOB M aHHOHOB B KJIETKE.

OpraHnyeckne BeEIECTBA KIETKU. buosormuyeckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Monekysbl. [lepBuunas
CTpyKTypa Oenka, MHenTHAHAs CBs3b. BTopuuHasg, TpeTudyHas, 4YeTBEpPTUYHAsS
cTpyktypbl. Jlenarypamus. CpoiictBa OenkoB. Kiaccuduxamuss  OenKoB.
buonoruueckue GpyHkuum 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOIUCAXaPUIbIL.
O6mmit t1aH cTpoeHHMs] W (UBHKO-XMMHUYECKHE CBOWCTBA  YTJIEBOJOB.
buonornyeckue QpyHKIIUU YriIeBOIOB.

Jlurunpl. M'aapodunsHO-TUIPOdOOHBIE cBOlicTBA. Kimaccudukanus aTumuioB.
Tpurnunepunbl, Qocoaunuasl, BOCKH, cTepounbl. buonorudeckue ¢GyHKIUA
aunuaoB. OO1ue cBoicTBa OMOIOTHYECKMX MEMOpPaH — TEKy4eCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJYIIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunnun xomruiementapHoctu. llpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupans. MectonaxoxaeHue u ouonorndeckue gpynkuuu JIHK.
Buner PHK. ®ynxkuun PHK B kiieTke.

Crpoenue monekyssl AT®. Makpospruueckue cBa3u B Mojekyine ATO.
buonornueckue pynkiun AT®. BoccraHOBIEHHBIE TEPEHOCUUKHU, UX (DYHKIIMH B
kinetke. Jlpyeue uyxneozuompugocgpamer (HT®). CexsenupoBanue JIHK.
Memoowi eenomuxu, mpancKpunmoMuKuy, nPOMmMeoMuUKuU.

CtpykrypHas Ouojorvs: OMOXMMHUYECKHE U OMO(U3NYECKUE UCCIEAOBAHUS
cocTaBa U TNPOCTPAHCTBEHHOM CTPYKTYphl OMoOMoOjekyn. Modenuposanue
CMpPYKMypsl U QYHKYUti OUOMONEKYN U ux Komniekcos. Komnviomephuiti ousaun u
OpeanuyecKull CUHmMe3 OUOMOJIEKY U UX HeNPUPOOHBIX AHANOZ08.

JleMoHCTpauumn

[Toptpertsr: JI. [lonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankius,
@. Conrep, C. IIpy3unep.

[uarpammer:  «PacnpeneneHne XMMHUYECKHMX JJIEMEHTOB B HEKHUBOWU
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOJIEN.

Tabnuuel u cxembl: «llepuoandeckasi TabMUIIa XUMHUUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJIbl BOJBI», «BellecTBa B cocTaBe OpraHu3mMoBy», «CtpoeHune
MOJIEKYJIbl Oenkay, «CTpyKTypbl O€IKOBON MOJEKYJb, «CTpOeHHE MOJIEKYJI
yrieBoaoBy», «CTpoeHne MOJIEKYJl JuUnuaoB», «HyKIEMHOBBIE KHCIOTBI»,
«Ctpoenue Monekyasl ATO».

O06opynoBaHue: XMMUYECKasl MOCYAa U 000PYI0BaHUE.

JlabGopaTopHasi padora «O0HapyKkeHUE OCJIIKOB C TTOMOIILI0 KAYECTBEHHBIX
peaKIui».

JlaGoparopuass  padora  «lccienoBaHue  HYKJIEMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJICTKH

Tumnbl KIETOK: JyKapuoTHUeckas U Mpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00pa30BaHUS KIETKHU.



CtpoeHne mpoKapruoTHIECKOU KIeTKU. KieTouHast cTeHKa OakTepuil 1 apxen.
OCOOEHHOCTH CTPOECHMSI TETEPOTPO(GHON U ABTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOILIEHO3aX.

Crpoenue u GyHKIMOHUPOBaHUE AYKApUOTUYECKOU KJIETKHU.
[Ina3zmatuueckass MeMmOpana (masmaiiemma). CTpykTypa MIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IMIa3MaTHYeCKyI0 MeMOpaHy: MMacCHUBHBIM
(muddysust, obneruéHnass auddysusa), akTUBHBIA (TIEPBUYHBIA W BTOPHYHBIMA
akTUBHBIA TpaHcropT). Ilomynponunaemocts MemOpanbl. Pabora HaTpwmii-
KaJIMEeBOr0 Hacoca. DHJOIMTO3: MUHOLMTO3, paronuro3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa U QyHKIIMHU KIETOYHON CTEHKU PACTEHUI, TpUOOB.

[uromnasma. [{urozosns. [lutockener. J[Bumxkenue nutomiazMel. OpraHouabl
kieTku. OaHOMeMOpaHHBIE OpraHOWJbl KJIETKU: BSHJIOIUIa3MaTUYeCcKas CEeTh
(BIIC), anmapar ['oabmku, JTU30COMBI, UX CTpOCHHE W (PYHKIMU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOUIOB KIEeTKH. CTpoeHue TpaHyJspHOTO PETHUKYIyMA.
Mexanusm nanpaenenusi 6enrxkos ¢ IIIC. CunTe3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. ['magkuii  (arpaHyJisipHBIA) — 3HIOIUIA3MATUYECKHUNA
petukynym. CexkperopHas QpyHkuus ammaparta ['onbmku. Moougukayusa 6enrkos 6
annapame [onvooxcu. Copmuposka benxoe 6 annapame Ionvoocu. Tpancnopt
BELIECTB B KJIETKE. Bakyoun pactutenbHbIx KiaeTok. Kinetounsrii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKH:  MHUTOXOHJPHUH,  IJIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue u GyHKIMM MHUTOXOHAPUN u Tutactun. llepBudHble,
BTOPUYHBIE W  CJOXHBIE  TUIACTUIB  (DOTOCHMHTE3UPYIOMIMX  DYKAPHOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JIEMKOIUIACTHI BHICIINX PACTEHUN.

HememOpanubie opranouabl kietku CTpoeHrne W (QyHKUUH HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmeol.
MukpodunamenTsl. Axmunogvle Mukpoguiamernmyi. MBbIlIEUHbIE  KJIETKU.
AxmuHosble KOMNOHeHmbl HembluueuHblX Kiemok. Mukporpybouku. KiaeTouHslit
neHtp. CrTpoeHne W JBUKEHHE JKTYTUKOB M pecHUYeK. MUKpoTpyOouku
uuroruiasmel. LlenTpuons. benku, accoyuupoanHvlie ¢ MuxpoguiameHmamu u
muxpompyooukamu. MomopHvie 6enxku.

Anpo. O6osouka sapa, XpoOMaTHH, Kapuoria3ma, SAPbIIIKYA, UX CTPOCHHUE U
bynkuuu. SnepHpiii 0enkoBBIA MaTpukc. [IpocTpaHCTBEHHOE PpacCIONOXKEHUE
XpoMOcOM B HUHTep(ha3zHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTUHA — THUCTOHBI. /JuHamuka s0epHOU 000104KU 6 Mmumo3se. SfloepHulil
MpaHCnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XaPAKTEPUCTUKA KIIETOK 3YKAPUOT
(pacTUTenBHOM, )KUBOTHOM, TPUOHOM).

JdeMmoHcTpanuu



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

Tabmuupbr u cxembl: «CTpoeHHE 3yKapUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIETKM», «CTpoeHHuEe  paCTUTENbHON  KIeTkn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpenapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOMpENnapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass padora «l3yueHue CTpPOCHHUS KJIETOK Pa3IMYHBIX
OpraHUu3MOB.

IIpakTH4yeckas padora «/3yueHue cBOMCTB KJIETOUYHON MEMOPAHbBD.

JlabopaTtopnass padora «lccrnenoBanue mimazMoiu3a W JEIJIa3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTuueckass padora  «/M3yyeHne  JBUKEHMS  UUTOILUIA3MbI B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

AccUMWIALNS U AUCCUMUWIISILIUS — ABE CTOPOHBI MeTabonu3Ma. Turbl oOMeHa
BEIIIECTB: aBTOTPOQHBIN U TeTepoTpodHbIH. YuacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. OJHepreTudyeckoe olecredeHue KIeTku: mnpeBpameHue ATO B
oOMeHHbIX Tporieccax. DepMeHTATUBHBIA XapakTep peakluil KIETOYHOTO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSIL.
Kodepmentsl. Otnuuust GepMeHTOB OT HEOPTAaHMUYECKHX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OEIKU-UHTHOUTOPBL. 3aBHUCHUMOCTh CKOPOCTH (PEpMEHTATHUBHBIX
peaklmii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKHUX BELIECTB B KieTKe. {DOTOCUHTES.
AHoKcueennvlll U oxcueenHvlll pomocunmes y oaxmepuil. Ceemocobuparowue
nueMeHmbsl U NUCMeHmMbl PeakyuoHHo2o yenmpa. Poiap XJIOPOIIaCTOB B MPOLIECCE
¢dorocunTeza. CBeToBas u TeMHOBas pa3pl. Pomoovixanue, Cs., Cs. u CAM-munw
¢pomocunmesa. IlponykTuBHOCTh (hOoTOCHHTE3a. BiusiHME pa3nuyHbIX (PaKTOpOB
Ha CKOpOCTh (poToCHMHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCHUHTETUKOB!
HUTPUPUIUPYIOIINE OaKTepUH, >KeNe300aKTepuu, CepoOaKTEepuH, BOJOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHble opraHu3Mbl. Buael Oposkenus. [IpomykTbl OposkeHHS M HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPIaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH 1 BO30YyIuTENH O0JIe3HEH.

AspoOHbIE OpTaHU3MBI. Oranbl HYHEPTETUYECKOTO oOMeHa.
IToaroroBuTeNBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHUE TIIFOKO3HI.

buonornyeckoe oKuclIeHHE, WIH KIETOYHOE JAblxaHue. Pojab MUTOXOHApUHN B
nporueccax ononornyeckoro okucienus. [{uknnueckue peakuuu. OKUCIUTENBHOE
dochopunupoBanue. Inepeus membparno2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnoii ATD-cunmaswi. [lpenmyiecTBa a3poOHOTO My TH
oOMEHa BeIIeCTB mnepes aHadpOOHBIM. DPHEKTUBHOCTH SFHEPTETUIECKOTO OOMEHA.

JeMoHCTpaMuK

[Toptpetsr: JJx. Ilpuctau, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «DoTocuHTE3)», « DHEpreTUIecKuii 00Men», «brnocuaTe3
oenka», «Ctpoenne pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MUKPOCKOII, 000pyI0BaHUE JJIS IPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGoparopuass pabGora «l3ydyeHue  KaTaIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)y».

JlabopaTopnasi padora «l3yueHue (HEpMEHTATUBHOTO PpPACHICTUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue TiporieccoB  (oTocuHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakunn maTtpudHOro cunTesa. [ [pHHIUIT KOMIUIEMEHTAPHOCTU B PEAKIUAX
MaTPUYHOTO CMHTEe3a. Peanuzaius HacnencTtBeHHON nHdopmaluu. ['eneTnyeckuii
KO/, ero cBoiicTBa. Tpanckpunius — MaTpuuHbiii cuate3 PHK. [TpuHiumne:
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, aHTUMAPATIIIETBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot knemxe. Hexooupyrowue PHK.
Tpancnsanus u e€ stansl. Yyactue Tpancnoptasix PHK B OnocunTese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOKHCIOT. Ponb pubocom B
OounocuHTe3e OenKa.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHos. OpraHuzanusi TeHOMa Y
MPOKAPUOT U IYKApPUOT. Perynsiius akTUBHOCTH T€HOB Yy TMpokapuoT. ['mmotesa
onepona (®. XKako6, XK. MaHo). MoaexynspHvie mexaHuzmvl SKCNPECCUu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomsel 2enog. Perynsius o0OMEHHbBIX
IPOLIECCOB B KJeTKe. KiteTounbIli roMmeocTas.

Bupycel — HekieTouHbie (hOpMBI KU3HU U oOnHratHeie mapasutsl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuznerHolil yuxi
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, baxmepuogpazos.
Obpamnas mpauckpunyus, peeepmasa, uHmezpasa.

BupycHbie 3aboneBanus 4enoBeka, )KUBOTHBIX, pactenuii. CITU][, COVID-
19, conpasibHBIC U MEAUITUTHCKUAE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz borvuiux maccugos («bigdatay)
CMPYKMYPHLIX OuoI02Uudeckux oanHolx. Hanomexuonocuu 6 ouonozuu u meouyuHe.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocodwvt 00cmasKu 1ekapcms.



JleMoHCTpaUuA

[Toptpetsr: H. K. Konbos, /. Y. UBaHOBCKUA.

Tabnuiel 1 cxemsbl: «buocunTes 6enkay, «I'eneTnueckuit Koa», « Bupycoi»,
«bakrepuodarm.

IIpakTnueckas padora «Co3aHnue MO BUPYCA».

Tema 8. ’KuzHeHHBINA HUKJ KJICTKH

Knerounslii 1uki, ero mepuoabl W peryisinusa. MuTtepdaza uw  MUTO3.
Oco0eHHOCTH TIPOLIECCOB, MpoTeKaronmx B uHTepdase. [loAroroBka KIETKH K
nenenuto.  IlpecunreTmdyeckuii  (MMOCTMUTOTUYECKHUH),  CHUHTETHYCCKHMM U
MOCTCUHTETHUUYECKHUH (MPEMUTOTHYECKUI ) IepUOAbl UHTEP(a3bI.

Marpuunsiii cunte3 JIHK — permuxaums. Ilpunnunsr permkarmuu JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIECIBHOCTD.
Mexannsm permmukanuu JIHK. Xpomocombr. Ctpoenue xpomocoM. Tenomepsl u

TeaomMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapUOTHUIL. JIUTIJIOMAHBIA W
rarIouJHBIM  HAO0OpBl XpoMocoM. ['oMmoJiormuHble XpOoMOCOMBI.  [loioBBIE
XPOMOCOMBI.

Henenne xmerkn — wmuto3. CTaguy MHUTO3a W MPOUCXOIAIIME B HUX

npouecchbl. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdyeckoe 3HadeHue
MHUTO3A.

Perynanust MuTOoTHYECKOTO IMKIA KIEeTKH. [Iporpammupyemasi KieTodHas
rubesp — arnomnTos.

Knerounoe s1po, XpoMocoMbl, (yHKIMOHAJIbHAsE Te€HOMHUKA. Mexanuzmol
nponaughepayuu, ougppepenyuposxu, cmapenuss u eubeau xiemox. «l{ugposas
KemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JleMmoHCTpauumn

Tabnuiel 1 cxembl: « KU3HEHHBIA LUK KIETKWY, «MuUto3», «CtpoeHue
xpomocomy, «Permkanus [JHK.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpernapathl: «MuTo3 B KJIeTKax
KOpEUIKA JTyKa».

JlaGopaTtopnass  pabora «M3yyeHne  XpoOMOCOM  Ha  TOTOBBIX
MHUKpoTpenapaTax.

JlaGopaTopHasi padora «HaOmroieHre MuTO3a B KJI€TKaX KOHUMKA KOpeliKa
JTyKa (Ha rOTOBBIX MUKpOMpenaparax)y.

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHUSI U JKU3HEJEATEIIBHOCTH  OJHOKJIETOYHBIX
OpraHu3MoB. bakTepuu, apxeu, OIHOKJIETOYHBbIE TPUOBI, OJHOKJIETOYHBIC
BOJIOPOCTH, APpyrue NpoTucThl. KoJIoHManbHbIE OpraHu3MBI.



B3auMocCBs3p 4acTeli MHOTOKJIETOYHOIO OpraHu3Ma. T[KaHW, OpraHbl H
cucteMbl opraHoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacrteHuii. TuHIBI pacTUTENBHBIX TKaHEW: o0Opa3oBaTelbHa,
MOKPOBHAs, MPOBOJIAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpPOEHUS,
(GyHKUUNA 1 pacloNioKEeHUs TKaHEH B opraHax pacTEeHUM.

TkaHU JKMBOTHBIX M 4e€NOBEKA. THIBI KUBOTHBIX TKAHEW: SIUTEIIHAJIbHAL,
COCIMHUTENbHAS, MbIIMIeuHas, HepBHas. OCOOCHHOCTH CTpOCHUs, (GYHKIHA U
pAacnoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'e€HEpaTUMBHBIE OpraHbl pacTteHuid. OprasHbl u
CHUCTEMBI OPTAHOB )KMBOTHBIX U yesoBeKa. DyHKIIUM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX >KMBOTHBIX. HapykHblli M BHyTpeHHUH ckeneT. CTpoeHHE u
THUIBI COEANHEHUS KOCTEH.

JIBmkeHne  opraHu3sMoB. JIBH>KEHHE  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUIHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOUYHBIX PACTCHUM:
TPONU3MBl M HACTUU. JIBM)KEHHWE MHOTOKJIETOYHBIX >XMBOTHBIX M YEJIOBEKA:
MblleyHas cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. [lornomeHue BOABI, YIJEKUCIOTO Trasa H
MUHEPAJIBHBIX BELIECTB pacTeHHUsMHU. lIuTtanue kUBOTHBIX. BHyTpuUIonocTHOE U
BHYTPHUKIIETOYHOE NuUIIEeBapeHHe. [IuTaHuMe MO3BOHOYHBIX KUBOTHBIX. OTHEINbI
MHIIEBAPUTENBHOTO TpakTa. [IumeBapurenvHbie kene3bl. llnmeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pactenuit. JIpixanue sxuBoTHBIX. Juddysus
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. /[pIxarenbHasi OBEPXHOCTb.
XKabepnoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOLMOHHOE  YCIIO)KHEHUE CTPOEHUS JIETKUX IMO3BOHOYHBIX KUBOTHBIX.
JlpixaTenpHass cucrema uelioBeka. MeXaHu3M BEHTWISUUM JIETKUX y NOTUI U
MiIeKonuTaromux. Perymsius apixanus. J{prxatenbHbie 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHHM.
Tpancnopt BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa MO3BOHOYHBIX JKHMBOTHBIX M 4enoBeka. Cepaile,
KPOBEHOCHBIE cOCynbl M KpoBb. Kpyru kpoBooOpaiieHus. IBOJIOIUOHHBIC
YCIIOXKHEHHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI TTO3BOHOYHBIX KHBOTHBIX. PaboTta
cepana v e€ peryisaius.

Beigenenue y opranusMoB. Beigenenue y pacteHuil. Beimenenue y
KUBOTHBIX. CokpartuTenbHble Bakyoiu. Opranbel BbiAeneHus. OunbTpanus,
CeKpelusl U 00paTHOE BCACHIBAHME KaK MEXAHU3Mbl pa0OThl OPraHOB BBIJEICHUS.
CBs13b NOJIOCTH T€JIa C KPOBEHOCHOM U BBIICIIUTENIBHON ccTeMaMu. Brienenue y



MMO3BOHOYHBIX JKMBOTHBIX M ueioBeka. [louku. CTpoeHne n (HyHKIHOHUPOBAHUE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHuM3MOB. 3alllMTa Y OAHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuid W UUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKIETOYHBIX PACTCHH.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX HpPOU3BOIHBIE.
3ammTa opranu3Ma ot Oojne3Hedl. UMmyHHas cuctema 4enoBeka. KieTouHbld u
TYMOpaJbHBIA MUMMYHUTET. BpoXn€HHBIH U TpHOOpeTEéHHBIM crenuduuecKuit
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro mmMmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnaniurenbHble OTBETHI OpraHu3MoB. Poib BpoxkaEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUN.

PazmpaxxumocTte ©  perynsiiuss |y OpraHu3MoB. Pa3gpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3gpaxuMocTh W perymanus y
pacteHuid. PocToBBIE BelecTBa U X 3HAYECHUE.

HepBHas cucrema u peduieKTopHass peryisiius y >KUBOTHbIX. HepBHas
CHUCTEMA U €€ OTAENbl. JBOJIOIUOHHOE YCIOKHEHNE CTPOCHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX JKMUBOTHBIX. Peduekc u
peduexTopHas ayra. bezycioBHbIE U YCIOBHBIE PE(DIICKCHI.

['ymopanbpHas peryisiuys U 3HAOKPUHHAs CUCTEMA JKMBOTHBIX M YEJIOBEKA.
XKene3pl SHIOKPUHHOW CUCTEMbBl M HX TOPMOHBI. JlelicTBME TOPMOHOB.
B3auMocCBA3b HEPBHOW W SHJIOKPUHHON cucTeM. [unoranamo-runodusapHas
cucTema.

JleMmoHCTpau UM

[Toptper: U. 11. [1aBnos.

Tabmuupr 1 cxeMmbl: «OIHOKIETOYHBIE BOAOPOCIN», « MHOTOKIIETOUYHbIE
Bojopociny, «baktepun», «lIpocreimmey, «Opranbl LBETKOBBIX PACTEHUID,
«CucrtemMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cucteMb», «CTpoeHHne CTeOIIsD,
«CTpoeHue NHCTOBOM IUIACTHHKW», «TKaHW >KUBOTHBIX», «CKEJIET 4YeIOBEKa»,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BplaenurenbHas cucteMa», «OHAOKpPUHHAsA cuctema», «CTpOEHHE MBIIIIbD,
«Ammynurer»,  «KumiedynomnonocTHeie», «(Cxema  NHUTaHUS  PACTEHUI»,
«KpOBEHOCHBIE CHUCTEMBI TMO3BOHOYHBIX JKMBOTHBIX», «CTpO€HUE THUIAPBI»,
«Crtpoenue nnaHapum», «BHyTpeHHee cTpoeHue n0kaAeBOoro 4epss», «HepBHas
cuctema poio», «HepBHas cucrema narymkw», «HepBHas — cucrema
npecMmbikaromuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIEKOTUTamuXx», «HepBHas cuctema yenoBeka», «Pediaexcy.



ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpONpenaparbl TKaHEH, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKLIHU
HACEKOMBIX, UTJIOKOXKHMX, KUBbIE 3K3EMIUIIPhl KOMHATHBIX pPAcTEHUM, repdapuu
pacTeHHMil pa3HbIX OTAECJIOB, BIIAXHBIE TNpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJJICKIIMM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJIOBEeKa,
00opyI0BaHuE JJI IEMOHCTPALIMHI IOYBEHHOT'O U BO3JIYIIIHOIO MUTAHUS PACTEHUH,
pacierieHus Kpaxmaia 1 OelIKOB MO AecTBUEM (PepMEHTOB, 000PYI0BaHHE IS
JEMOHCTPALUU OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
IbIXATEJIbHBIX JBUKEHHUI, MOJIEIIH TOJIOBHOTO MO3ra Pa3JIMYHbIX JKUBOTHBIX.

JlabopaTtopHasi pabora «/3yueHue TKaHel pacTeHUIN.

JlaGoparopHasi pabora «l3ydyeHue TKaHEe KUBOTHBIX).

JlaGoparopHasi padora «3ydueHrne OpraHoB [IBETKOBOT'O PACTEHHS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecriosnioe (BKJIIOYas BEreTaTHBHOE) U
nojoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHS: IOYKOBaHHE, CHOPYJISALUA,
(parmMeHTays, KIOHUPOBAHUE.

[TomoBoe pa3zmuHoxkeHue. [lonmoBele kieTku, win rametsl. Meio3. Craauu
Meio3a. [loBemenne xpomocom B Menose. Kpoccuaroep. brosiornueckuii CMbICT
M€03a M IMOJIOBOro Ipouecca. Meio3 W ero MecTo B JKM3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuThe. I'aMmeToreses y »kMBOTHBIX. [10710BBIE JKeIIE3bl.
OO0paszoBaHue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepmaToreHnes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHE UM 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CrocoObl
OILUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTHST — HayKa
0 Pa3BUTUU OpraHu3MoB. Mopghozenez — o0Ha u3 2nasHvIX NPoodIEM IMOPUONIOLUM.
Konyenyuss mopgocenos u mooderu mopgoeenesa. Cranuu >MOpUOTEHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). [pobnenwe. Tumsl  apoOieHUs.
Jlemepmunuposannoe u Hedepmunuposanmoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJIEHUS MIICKOMUTAIOIMMNX. 3apOJIbIIIEBbIE JIMCTKU
(ractpynsauus). 3akiiajKka OpraHoB U TKaHei U3 3apOobIIIEBbIX JIMCTKOB. B3anmHoe
BJIMSIHUE 4YacTeil pa3BUBAIOIIETOCs 3apojbliia (d3MOpUOHAIbHAS HWHAYKIIMS).
3akiagka IUIaHA CTPOCHUS JKUBOTHOTO KAk  pe3yJbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBHI TE€HOB. BnusHMe Ha HIMOpHOHATBLHOE PA3BUTHUE PA3TUUHBIX
(aKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. I[locTomOpuoHanbHbi nepuoa. llpsmoe wu
HenpsiMoe pas3BuTHe. PasButne ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
IT03BOHOYHBIX )KMBOTHBIX. BHOJIOrHueckoe 3HaueHrne NpsiMoro ¥ HeNpsIMOro



pa3BUTHUSA, UX PACOPOCTPAHEHHE B Npupoje. Tumbl pocta KUBOTHBIX. DakTOphI
PEryJISIMU POCTa KUBOTHBIX U yeloBeka. CTaauu MocTIMOPHUOHATIBLHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a yenoBeka. CtapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpolecce Meno3a.
I'ametorenes y pacreHuid. OIUIOJOTBOPEHHME M Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. J/[BoliHOE OITOIOTBOPEHHUE Y LIBETKOBBIX pacTeHui. OOpa3zoBaHue u
pPa3BUTHE CEMEHU.

MexaHu3Mbl peryJIaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpaMuA

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHUe», «Tumbl Oecrosioro
pasMHOXEHUD, «Pa3MHOXEHHE XJIaMHUIOMOHAAbD», «Pa3MHOXeHME HBIIICHBDY,
«Pa3zmHOkeHue tuape», «Meho3», «Xpomocomely, «l'ametorenesy», «CtpoeHue
SUUEKIETKN U crepmaro3onaa», «OCHOBHBIE CTaauHu OHTOreHe3a», «lIpsmoe u
HEenpsiMOe pas3BuTHE», «Pa3BuTme wmalckoro xyka», «Pa3zButume capaHum»,
«Pa3Butne nATymkm», «/[BOMHOE OIUIOJOTBOPEHUE Y ULBETKOBBIX PAaCTCHUIN»,
«CtpoeHue ceMsiH OJHOJIONBHBIX U JIBYJIOJIBHBIX pacTeHUN», « KU3HEHHBINA UK
MOPCKOM  KamycTbl», <«OKU3HEHHBI UUKI  Mxa», <«OKU3HEHHBIM LUK
ManoOpOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHULEKIETOK H
CIIEpMAaTO30UI0B, MOJENb «L UK pa3BUTHS JISTYIIKW.

JlabopaTopHasi padora «/3yueHue CTpOECHHS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckas pabGora «BbIsBIIEHHE NPU3HAKOB CXOJACTBA 3apOJIbIIICi
MO3BOHOYHBIX KUBOTHBIX).

Jlaboparopnass padora «CTpoeHHME OpPraHoOB pa3MHOKEHUS BBICHINX
pacTeHUI».

Tema 11. I'eHeTuka — Hayka 0 HACJEACTBEHHOCTH M H3MEHYHMBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter I
Menpnens, I'. ne ®puza, T. Moprana. Poib 0T€UECTBEHHBIX YUYEHBIX B Pa3BUTUHU
renetuku. Pa6orer H. K. KonmemoBa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeepa-PecoBckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATHUS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, ANBTEPHATUBHBIC MPU3HAKW, JTOMHHAHTHBIM M PEUECCUBHBIN
MpPU3HAK, TOMO3UT0Ta, F€TePO3Ur0Ta, YUCTAs TUHUS, THOPUIBI, TEHOTHUI, ()EHOTHII.



OCHOBHBIE ~ METOJIbI ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJOTHYCCKHM,
MOJIEKYJISIPHO-T€HETUYECKHM.

JeMoHCTpaMuK

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnmos, H. .
BaBunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

JlabopaTopuasi pabora «J/Ipo3odmia Kak OOBEKT TEHETHYECKHUX

HUCCIECIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaens — 3aKoOH

eAMHO00pa3usi rTMOpUIOB MepBOro nokosieHus. [IpaBuno nomunupoBanus. Bropoi
3aKOH MeHaend — 3aKOH paclieruieHds] NpU3HAKoB. [luTomormyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpeluBanus. [ umore3a 4ucToTh ramer.

AHanm3upytolee ckpemuBanue. [[poMekyTouHbIA XapakTep HAcIeIOBAHMUS.
Pacuieruienue nmprus3HakoB IpU HEMTOJIHOM JOMUHUPOBAaHUMU.

JurubpugHoe ckpemyBanue. TpeTuit 3akoH MeHaens — 3aK0H He3aBUCHUMOTO
HACJICIOBAHUSI  IPU3HAKOB. [{utonoruyeckue  OCHOBBI  JUTUOPUIHOTO
CKpEIIMBaHUA.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuermieHHOe
HACJICJIOBAHWE TE€HOB, HAPYUICHHUE CIEIUICHUS MEXAY TIE€HaMu. XPOMOCOMHas
TE€OPHs HACTEICTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBIN MEXaHU3M ONPEACIICHUS Mos1a. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. | OMOramMeTHbIN U reTepOraMeTHbIN M0J1. I eHeTnueckas
CTPYKTYypa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C TIOJIOM.

['eHoTun Kak nenoctHas cucrteMa. [lneioTponusa — MHOXKECTBEHHOE IEHMCTBUE
reHa. MHOXXECTBEHHbINM aiulenu3M. B3anmMoAeicTBUE HEaUIeIbHBIX TI'E€HOB.
Komnnementapuocts. Onucras. [lomumepns.

['eHeTMUECKUIT KOHTPOJIb PA3BUTHSI PACTECHHM, >KUBOTHBIX M YEJIOBEKA, a
TaKkKe (PU3MOJIOTMUECKUX TMPOIECCOB, TMOBENCHUS W KOTHUTUBHBIX (DYHKIIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJSI U
M3MEHEHUsI HaCJIeICTBEHHON HH(POPMAITUHU B MOKOJICHUSIX KIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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

Tabnuibr u cxemsl: «IlepBbiii 1 BTOpoi 3akoHBl Menaens», « Tperuit 3akoH
Mennens», «AHanusupyloiiee ckpemmBaHue», «HemnoiHoe nOMUHUPOBaHUEY,
«CrernieHHoe HacleoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka Tmoiay,



«Kapuotun yenoBeka», «Kapuorumn apo3oduiiby, «Kapuotun nTuisn,
«MHOX€ECTBEHHBIN aJlJIEIN3M», «B3auMOoAeCTBUE TEHOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIllMd 3aKOHOB €IMHOOOpa3us
rUOpUIOB TIEPBOrO TIOKOJEHUS M pacCHICIJICHUS NPU3HAKOB, MOJENIb A
JEMOHCTpallUM 3aKOHA HE3aBUCHMOTO HAacJEJOBAaHUS NPU3HAKOB, MOJIENb IS
JEMOHCTpAllUM CIEIJICHHOTO HACeI0BaHUs IMPU3HAKOB, CBETOBOM MMKPOCKOII,
MUKpoIpemnapar: «J[po3oduiay.

IIpakTuyeckas padora «M3yueHue pe3ysibTaTOB  MOHOTMOPHIHOIO
CKPEIIHUBAHUA Y IPO30(DUITBD).

IlpakTnueckass padora  «lM3yueHwe  pe3yiabTaTOB  JUTHOPHUIHOTO
CKpCILIUBAHUS Y APO30(PHIBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHBOCTH

B3aumoneiictBue reHoTHMIA W cpeabl Ipu  GOpMUPOBaHWUU (DEHOTHIIA.
N3meHunBOCTh Tpu3HAaKkoB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJICACTBECHHAS M HACJICJCTBCHHASI.

Mopaudukanuonnas u3MeHYMBOCTb. Ponb cpeasl B (popMupoBaHUM
MOAU(PUKALMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psan u BapuanuonHas kpuBasi (B. HMoranncen). CpoiicTBa MOau(UKAITMOHHON
M3MEHUYMBOCTH.

I'enotunuueckas n3MEHUYMBOCTh. CBOMCTBA T'€HOTHITHUECKON N3MEHUMBOCTH.
Bupl reHoTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOnHaTuBHAs W3MEHYMBOCTH. MeH03 M TOJIOBOM IPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYNBOCTHU. POJIb KOMOMHATHUBHON N3MEHYUBOCTH B CO3JaHUH
TEHEeTHYECKOT0 Pa3HO00pa3us B Mpejiesiax 0JJHOTO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuHIbl MyTanumil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUUPOBAHHbICE MyTaluHh. SOepHblE W
nUTOIUIa3MaTudeckue Myrtauuu. COMaTHYECKHE W TMOJIOBbIE MyTauuu. [IpudnHbI
BO3HUKHOBEHUS MyTaluhd. MyTareHbl W WX BIHUSHUE Ha OpPraHUu3MBl.
3aKOHOMEPHOCTH MYTAIMOHHOI'O Mpolecca. 3aKOH TOMOJIOTHYECKUX PSI0B B
HacnencTBeHHoM m3meHunBoctu (H.M. BaBwiioB). BHesinepHass U3MEHUHUBOCTH U
HaCJICJICTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, POJb  INUSCHEMUYEeCKUX Qakmopos 8
HACe008aHUU U USMEHUUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdeMmoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basunos.

Tabmuiet u cxembl: «Bumgsl  u3MeHuHBOCTHY», «MoauduKkaruoHHas
U3MEHUYHUBOCTEY, «KomOunaTuBHas U3MEHUYUBOCTEY, «Meinosy,
«OmnogotBopenuey, «I'eHeTnueckue 3a00eBaHms YeI0oBeKa», « Buapl MyTauiiy.



O6opynoBaHue: XMBbIE U TepOapHBIE IK3EMIUBIPHI KOMHATHBIX PACTCHHM,
pucyHku (doTtorpadum) )KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlaGopaTopHas padora «HccnemoBanue 3aKOHOMEPHOCTEU
MOAN(UKAIIMOHHON W3MEHYMBOCTU. [locTpoeHne BapuallMOHHOTO psna U
BApPHUALIMOHHON KPUBOW.

I[IpakTuyeckas padora «Myrtauuu y Japo3oduibl (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapruotun yenoBeka. MexayHapoaHas IporpaMma HCCIEIOBAHUS T€HOMA
yejnoBeka.  MeTonpl  M3Y4YEHHMsS] TIEHETHKM  YEJIOBEKa: T'€HEaJlOTrMYecKui,
OJIM3HEIOBBIH, LATOTE€HETUYECKUH, MOMYJIALIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJIIPHO-TEHETUUECKUM. CoBpemeHnHOE OTIPENICIICHHE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHUCIE C MOMOIIBIO
[11[P-ananu3a. Hacnencreennsie 3a001eBaHus YyeloBeKa. [ €eHHbIe U XPOMOCOMHBIE
Oonie3HM uyenoBeKa. boie3Hn ¢ HaACIEeACTBEHHOW MPeApacrooKEHHOCTHIO.
3HaYeHHE MEAUIUHCKOW T€HETHKHA B MPEAOTBPAILICHUN U JICYEHUH N€HETUYECKUX
3a001€eBaHUN 4YesoBeKa. MeIuKO-TeHETHUECKOe KOHCYJIbTHpOoBaHHE. CTBOJIOBBIE
KJIeTKU. [[oHSATHE «TEHETHYECKOrO Tpy3a». ITUUECKHUE ACHEKThl UCCIEAOBAHUMN B
00J1aCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (akTOphl TMOBBINICHHOW UYYBCTBUTEIBHOCTH YeEJIOBEKa K
(bU3UYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpY:Karoiiei cpenpl. ['eneTnueckas
MIPEAPACTIOIOKEHHOCTD YEJIOBEKA K MTaTOJIOTHSIM.

JeMmoHcTpanuu

Tabnuibl 1 cxembl: «Kapuotumn yenoBekay, «MeToabl U3y4eHus] TeHETUKU
yesoBekay, «I'eHeTnueckue 3a00JeBaHUs YEITOBEKay.

IpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JomMecTukanust W CeJNEeKUUs. 3apOXkKIACHUE CENEKIMU W JOMECTUKAIUU.
VYuyenue H. U. BaBuimoBa o lleHTpax mNpoOHUCXOXKIEHUS U MHOro0Opas3us
KYJIbTYPHBIX pacTeHuil. Poib cenekumu B CO3JaHUM COPTOB PACTEHUM U IOPOJ
#xuBOTHbIX. CopT, mopoma, mTaMM. 3aKOH TOMOJOTUYECKUX pSIOB B
HaciaeAcTBeHHOM wum3MeHuuBoctTM H. WM. BaBuioBa, ero 3HadeHue s
CEJIEKIIMOHHOM padoThI.

Metoapl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA H
VHJIUBU1Y AJIbHBIM. DTarel KOMOWMHAIIMOHHON CCJICKIIUH. HUcnbiTanue
NpOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TOMOIIBIO OIIEHKH
(eHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMonibio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  paboThl.
PaananroHHbIN 1 XUMUYECKUN MyTareHe3 Kak UCTOYHHUK MYTalUui y KYJIbTYPHBIX



dopm opranuzmoB. lcmonp30BaHME TEHOMHOTO PENAKTHPOBAHHUS W METOOB
pekoMOuHaHTHBIX JIHK 17151 monmydeHust iCXOAHOTO MaTepuasa Jijisi CEelIeKIUU.

[Tonyuenue MTOJIUIIIIOUIOB. BryTpuBunoBas ruOpuIN3aIus.
biuskopoAcTBeHHOE — CKpenuBaHue, WM WMHOpuauHr.  HepoacTBeHHOe
CKpeIllUBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmonb3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rubpuausanus. [Ipeogonenue Oecruionus
MEXBHJIOBBIX THOPUIOB. JIOCTHIKEHUS CETICKIIMA PACTEHUHN U KUBOTHBIX. «3e1éHas
DeBONOYUAY.

CoxpaHeHre U U3y4YeHUE T'€HETHUYECKUX PECYPCOB KYJBTYPHBIX PACTEHUU U
UX JUKAX pOOMYed  JUIsl  CO3JaHUS  HOBBIX COPTOB U TUOPHUIOB
CEJIbCKOXO3SIUCTBEHHBIX  KYJIbTYp. M3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CeNbCKOXO3AUCTNEEHHBIX U NPOMBICAOBHIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYUecmeyiomux U coO30anusi HO8blX NOPOO, IUHUL U KPOCCO8, 8
MoM uucie ¢ NpuUMeHeHUeM COBPEMEHHbIX MemOo008 HAYUYHLIX UCCAe008AHULL
nepeoosvix uoel U nepcnekmueHblX MexHoI02UlL.

JlemoHcTpanuu

[Toptpetsi: H. U. BaBuiios, U. B. Muuypum, I'. JI. Kapneuenko, I1. I1.
JIyxbstHeHko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl 1 cxeMbl: «LIeHTpbI TPOUCXOXKIEHUS U MHOTO00pa3ust KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON N3MEHYMBOCTIY,
«Metogsl cenexkuumny, «OTnanéunas ruopuauzanus», «MyTtareHesy.

JlaGoparopHasi pabora «3ydyeHue cCOpTOB KyJIbTYPHBIX PACTEHUIN U TTOPOJI
JIOMAITHUX YKUBOTHBIX.

JlaGopaTopHasi padora «/3yueHrne METOAOB CEJICKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID.

IkcKkypeusi «OCHOBHBIE METOJBI U JOCTHMXKECHHUSI CEJIEKIMUM PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, TIJIEMEHHYIO bepmy,
COPTOUCHIBITATENILHBIN  yY4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCIOJIb3yeMble B OHUOTEXHOJIOTMU, — KIJIETOYHBIE U TKAHEBbIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, 1704 XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJICOOTICUeHNE, TOJYyYeHHUE KHUCJIOMOJIOYHBIX MPOIYKTOB,
BuHOAEIUe. Mukpobuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTHYECKHUX
TexHoJyoruii. [Ipon3BoAcTBO GeKa, aMUHOKHCIIOT U BUTAMHHOB.

Co3nanue TEXHOJIOTUH UM WHCTPYMEHTOB I1IE€JICHANPABICHHOTO W3MEHECHUS U
KOHCTPYUPOBAHUS T€HOMOB C IIEJIbI0 MOJYYEHUSI OPTaHU3MOB U UX KOMITOHEHTOB,
coJiepKalnX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETUIECKUE Ty TH.



Kierounasa unxeHepus. Meroasl KylabTypbl KIETOK M TKAaHEHM PACTEHUU U
K*UBOTHbIX. Kpuobanku. Comarnueckas TuUOpUIM3ALMSA M COMATHYECKHIA
smOpuoreHe3. Vcrnonp3oBaHue TramiouoB B CeJEKIUU pacTeHuil. [lonyuenue
MOHOKIIOHANbHBIX anmumel. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKIOHAIbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKoHCTpyKuus
ANIEKIIETOK U KIOHHPOBAHUE JKMBOTHBIX. MeETOJ TpaHCIUIAHTalMU SAEp KIETOK.
Texnonocuu  0300poeneHUs,  KYIbMUBUPOBAHUA U MUKPOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TE€HHas HWHXKEHepHus. VICKyCCTBEHHBIM CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomOouHanTHbeix JIHK. Cozoanue mpanceennvix opeanusmos.
JIOCTHKEHUssT W NEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOW  HMH)KECHEPHH.
DKOJIOTHUECKHUE U 3TUYECKUE MTPOOJIEMbI T€HHON MHXEHEPHUHU.

Menununckue ouotexHonoruu. [loctrenomuas mudposas meauiuua. [TLP-
AuarHoctuka. MeraOoJOMHBIM aHanu3, TEHOLCHTPUYECKHH aHalu3 MpoTeoma
YeJIoBEKAa ISl OLEHKH COCTOSIHHSI €ro 310pOBbi. VCnoib30BaHWE CTBOJIOBBIX
Kkietok. TapretHas Tepanusi paka. 3D-OuommxeHepus sl pa3pabOTKH
(yHIAMEHTAIIBHBIX OCHOB MEIUIMHCKHX TEXHOJOIMH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEH COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOro OMONpPUHTHHra U ckad@oiaunra
JUISL PELLIEHUS 3a/1a4 [IEpCOHATN3UPOBAHHON MEIUIVHEI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJIbI0 OO0ECTeUYeHUs] KOMOWHUPOBAHHOM
3amuThl OT BO3Oyauteneir OPBU, ycTaHOBIEHHE MOJEKYJSIPHBIX MEXaHU3MOB
dbynkuuonuposanusi PHK-comepkamux BUPYCOB, BBI3BIBAIOIIMX OCO0O OMACHBIC
3a00JIeBaHNUs YEJIOBEKa U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuup! u cxeMbl: «Vcnob30BaHEe MUKPOOPTAaHU3MOB B TPOMBIIIIEHHOM
MpOU3BOJACTBEY, «Kierounas nxxenepus», «I eHHass HHXKEHEPUS».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOAYKTOBY.

IKeKypeusi «bHOTEXHONOTMA — BaKHEWIIas MPOU3BOAMTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IMTPOU3BOJICTBO)).



IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
BUOJIOTUHX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS
oOyJarouMMucs MporpaMM CpelHero oOmero o0pa3oBaHUsA: JMYHOCTHBIE,
METAIPEIMETHBIE U MTPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yIhTATOB OCBOSHUS MPOTPAMMBI 110 OMOJIOTUA
BBIJICTICHBI CIIEIYIONINE COCTABIIAIONIME: OCO3HAHUE O0YYarONIUMUCS POCCUUCKON
IrPaXXIAHCKON UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIIbBHOCTH
U CAMOONpPENENCHUI0, Haluuyue Momusayuu K OOyUYeHHIO  OHOJIOTHH,
yeneHanpaegienHoe paszeéumue BHYTPEHHHUX YOEXKIECHUW JUYHOCTHU HAa OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPaAUIUNA pa3BUTUS OHOJIOTMYECKOIO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YYAIOIIUXCA PYKOBOJCTBOBATHCS B CBOEH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMHU, MPUCYIIUMHU CUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haluyue NPABOCO3HAHUS  IKOJOTHUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMAasums 1eJIA U CTPOUTD KU3HEHHBIE TIIaHbI.

JInyHOCTHBIE pe3yiabTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTUM JTOCTUTAKOTCS
B E€IMHCTBE Y4ye€OHOM U BOCIUTATEIbHOW JEATEIHHOCTU B COOTBETCTBUHU C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JYyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEACHUS W CIOCOOCTBYIOT TIpOIIECCaM CaMOIIO3HAHUS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEHW TMO3UIMUMU JMYHOCTH, NATPUOTHU3MA U
YBaXXEHHUS K 3aKOHY M MPABOIMOPSIKY, YEJIOBEKY TPyJa U CTApPILIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KECHHUS, OCEPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJIECIUI0 U
TPAAULHASIM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepauuu, TpUpoOIE U
OKpY’Karolen Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHMS ydeOHoro mnpeamera «buonorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTH O0YYarOIIUXCs PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXICHWH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE KXU3ZHEHHOTO
ONBITA W ONbITA ACATEIBHOCTH B MPOIECCE PEATM3AMU OCHOBHBIX HAIPABJICHUM
BOCMUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCcKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMK 00YYAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHa M MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOW TBOPYECKOW JESATEIBHOCTH IMPU CO3JaHHU
Y4EOHBIX MPOEKTOB, PEUICHUH YUYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBIMOJHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENSITh COOCTBEHHYIO TMO3MIMI0 [0 OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMO/JICUCTBUS JIOJIEH C Pa3HBIMHU YOCKIECHUAMH, KyJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHHS
y4eOHBbIX, TO3HABaTEIbHBIX M HCCJIEAOBATEIbCKUX 33]ay, YBaXKUTEJIBHOIO
OTHOIIEHUSI K MHEHHUIO OINMOHEHTOB TPU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOMN AEATEIBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMA:

chOpMHUPOBAHHOCTh POCCHUMCKOU IpaXX JaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUA K CBOEMY HApPOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropmocty 3a cBOM Kpal, CBOK PoauHy, CBOM S3BIK U KYJBTYpY,
IIPOLIOE U HACTOSALIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K NMPUPOJHOMY HACIICIHUIO U MaMITHUKAM IIPUPOLBI,
NOCTHXKEHUAM Poccruu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWMOJOTHM, TOHUMAHHS 3HA4YCHUsS OWOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTRA;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIyXeHuto u 3ammurte (OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyaAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE pelIeHUs,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIICHHUE K CBOUM POJAUTENSIM, CO3/IaHUIO CEMbU HAa OCHOBE
OCO3HAaHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HapoaoB Poccuu;

4) 3CTeTHYECKOTO BOCTIMTAHMSA:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAS ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJIICHUE
MPOSBJIATH KAY€CTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3uyeckoro BoCHUTAHHS, (POPMUPOBAHUS KYJIbTYPbI 310POBbS H
3MOLUOHAJIBLHOIO 0JIArONOJIY YU

NOHMMAaHUE W peaju3alus 3J0pOBOro M Oe3omacHoro oOpasza >KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHUYECKUX TMpaBUIl U HOPM,
COQTAaHCUPOBAHHBIM PEXUM 3aHIATHH H OTABIXA, peryispHas (uU3nIecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DM3UUECKOMY U TICUXHUYECKOMY 3/10POBbIO;

MMOHMMAHUE LEHHOCTH TNPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalIUSX, YTPOXKAIOIIUX 3TOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUE MOCIEICTBUI U HENPUATHS BPEIHBIX MPUBBIUCK (YHOTpeOJIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUs);

6) TPyA0BOT0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAy, OCO3HaHUE IIEHHOCTH MAacTepPCTBa, TPYAOJIIOOUE;
TOTOBHOCTh K AKTUBHOU JIESITEIbHOCTH TEXHOJIOTUYECKON U COLIMATIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIIHLHO

BBITIOJIHATH TAKYIO JEATEIbHOCTD;

HMHTEpEC K pa3IuuHbIM cepaM MpoPecCUOHATBHON JEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymiel mnpodeccun W peaTr30BLIBATH
COOCTBEHHBIC KU3HECHHBIC TUIAHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO W CamMoOOpa3OBaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS

HKOJIOTUYECKHU 11eJ1IeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
YKA3HU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKON KyJIbTYpbl: MNPUOOPETECHUE OMBITA
MJAHUPOBAHUSI TIOCTYNIKOB M OLEHKA WX BO3MOXHBIX TOCIEACTBUM s
OKPYKaroUIEH CPEIbI;

OCO3HAaHHME TJI00aTBLHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJOTUU
3HAQHUA W YMEHHS TIpU pEIICeHUH TpoOJieM, CBA3aHHBIX C PAIMOHAIBHBIM
MPUPOJONIONIL30BaHNEM  (COONIOZICHUE  TIpaBWUJ  TOBEACHUS B MPHUPOJIE,
HalpaBJICHHBIX HAa COXPAHEHHE pPABHOBECHS B HSKOCUCTEMAaX, OXpaHY BHJOB,
AKOCHCTEM, OHOChEphI);

AKTUBHOE HENPUATHE JIECMCTBUM, TMPUHOCAIIUMX BPEO  OKPYkKaKOILIEH
NPUPOJIHON cpelle, YMEHHE MPOTHO3UPOBATh HEOJArOoNMpUSITHBIE HKOJOTHUUYECKHE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAILATh UX;



HaJIM4HUE PA3BUTOIO IKOJIOTMYECKOrO MBIIUICHHS], SKOJIOTHYECKON KYJIbTYpBI,
OmnbITa NEeSATENbHOCTH AKOJIOTMYECKOM HaIpaBJI€HHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIIbHOMW, KOMMYHHKATUBHOM M COIMATBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JESITEIIbHOCTH 3KOJIOTHUYECKON
HaIlpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOLIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM W YWTATEIBCKOM KYJIBTYphl KaK CpeiCTBa
B3aMMOJICUCTBHS MEX]TY JIIOJAbMU U MIO3HAHUS MUDA;

MOHMMaHUEe crnenuduKd OUOJIOTUM KaK HayKd, OCO3HaHUsA €€ poju B
(OpMHpPOBAaHMK PALMOHAIBHOTO HAYYHOTO MBIIUIEHUS, CO3JAaHUM LIEITOCTHOTO
MPEACTABICHUS 00 OKPY’KAIOIIEM MHUPE KAaK O €IMHCTBE NPUPOABI, YEIOBEKA W
oOmiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M PELIEHUU MpodsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHSI,;

yOEKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUM JJIsI COBPEMEHHON LHMBHIA3ALUU:
oOecrieyeHrss HOBOTO YpPOBHS DPAa3BUTHUS MEIULMHBI, CO3JAAHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaThb PECypCHble  NpPOOJEMBbl  pPa3BUTHUS
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 INI00AIBHBIX HKOJIOTMUYECKUX MPOOJIEM U
oOecrieueHHs  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  pPalMOHAIBLHOMY
WCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OMOJOIMUECKUX 3HAaHUMW B LEJAX
HOBBIIIEHUST OO0IIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPaMOTHOCTU oOydarouuxcs, GopmMupyeMoi
MIpU U3y4YEHUH OMOJIOTHH;

NOHMMAHUE CYUIHOCTH METOJIOB MO3HAHUS, UCMOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHMs /JIi aHalu3a Hu
OOBSICHEHUSI SIBICHUI OKPYXaloIIero Mupa M MPOUCXOSAIINX B HEM HM3MEHEHHUH,
yMEHUE JeflaTh OOOCHOBAHHBIC 3aKIIOYEHUSI HAa OCHOBE HAay4HbIX (AKTOB H
UMEIOIIUXCS JaHHBIX C LIEJIbIO MOJMYyYEeHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYUIECTBISATH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHMI0, K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUW O OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yJbTaThl OCBOCHHUSI ydeOHOro mpenmera «buonorus»
BKJIIOYAIOT: 3HAYMMble g (OPMHUPOBAHUS MHPOBO33PEHUSI OOyYaAIOIIMXCA
MEXKIUCIUIUTMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHS, OTPAKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENU(PUKY METOIOB IO3HAHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrus, sIBJICHHUE, MpoIlecc,
CUCTEMa, Hay4dHbIN (haKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcclleloBaHUe,  HaOJIOJIeHHe, M3MEpPEHUEe, OKCIEPUMEHT U  JIpyrue);
YHUBEpCAJIbHBIC Yy4YeOHBIC JACHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHUBHEIC,

pEryJsTUBHBIE), o0ecIreynBaone dbopmupoBanue (GYHKIIMOHAIEHOM
IPaMOTHOCTH M  COLMAJIbHOW KOMIIETEHIIMM OOYyYarolMXcs; CIIOCOOHOCTh
oOyJaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE,

MHPOBO33pEHUYECKHE 3HAHUS W  YHUBEpPCaJIbHBIC Y4YCOHBIC JCHCTBUS B
ITI03HABATEIILHON U COLMAIIBHOM MPAKTHUKE.

B pesynabraTte wu3ydeHuss OWOJOTMM HAa YPOBHE CpPEIHEro oOIIEero
oOpazoBaHusi y oOyyaromerocs OyayT chOpMUpPOBaHbI I[10O3HABATEIIbHbBIC
YHUBEpCaIbHbIC YUCOHBIC JCHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATBHBIC YUSOHBIC
NEHUCTBUS, PETryJATHBHbIE YHUBEPCAIbHBIC YueOHbIE JEWCTBHUS, COBMECTHAs
JESITCILHOCTD.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIEeTo
00pa30oBaHuUsl TOKHBI OTPAXKATh:

OsJiagenne YHHUBepPCAJIbHbIMH y4eOHBIMHU NMO3HABATEIbHBIMHU
NEUCTBUSAMM:

1) 6a3oBbIe JJOrHYECKHE JAeiiCTBUSI:

CaMOCTOATENLHO  (OPMYIHpPOBAaTh W  aKTyaJIW3upoBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHHWHM 3HAHWK TPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanm3a, cuHTE3a, CpaBHEHUS, KiIaccu(UKaimu, 0000IeH s ), paCKPHIBATh CMBICIT
OMOJIOTHYCCKUX TOHSATHUM (BBIICIATh UX XapaKTEPHBIC NMPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTPENCIATh 1ETU JeATCILHOCTH, 3aJaBas IapaMeTpbl W KPUTEPHH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C TIOCTABICHHBIMU LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JIsl 0OBSICHEHUS (PaKTOB M SIBIICHHUM
YKABOM ITPUPOBI;

CTPOUTH JIOTHUECKHE pacCyXKIeHUs (MHIyKTUBHBIC, JEIyKTUBHBIC, II0
aHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPHBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IIPUMCHSITh CXEMHO-MOJCIbHEIC CpelncTBa TUIST peACTaBICHUS
CYIIIECTBCHHBIX CBSI3€l M OTHOIICHUN B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTax, a



TAK)K€  MPOTUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IM4YHBIX
MH(GOPMALMOHHBIX HCTOYHUKAX;

pa3pabaTbIBaTh IJIaH pEeUIEHUs TPOOJIEMBI C YUETOM aHAIN3a UMEIOLIUXCS
MaTepUalbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSTEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN AESTEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSIX  PEAIbHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHE IeHCTBHS:

BJIAJI€Th HABBIKAMH Y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JAESTENbHOCTH,
HaBbIKAMM  pas3pemieHuss 1Opo0ieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY MOUCKY METOOB PELIECHUs TPAKTUYECKHUX 3a]1ay, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB NIO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUJBl JACATEIBHOCTH [0 IOJIYYEHHUIO HOBOIO
3HaHUS, €ro0 HHTEpPHpPETALMH, MNPEeoOpa3oBaHUI0O M NPUMEHEHUI0 B YUYEOHBIX
CUTYAIMSIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMATBHBIX IPOEKTOB;

(GopMUpPOBATh HAYUHBIM TUI MBILUICHUS, BIaJI€Th HAYYHOW TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb U (HOpMyIHpOBaTh COOCTBEHHbIE 3aJauyd B 00pa30BaTEIbHOU
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyalW3upoBaTh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0KAa3aTelbCTBA
CBOMX YTBEpXK/ICHUH, 3a7aBaTh MapaMETPbl U KPUTEPUN PELLICHUS;

aHANM3UPOBaTh TIOJYYEHHbIE B XOJAE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBHUSIX;

JaBaTh OILICHKY HOBBIM CHUTyalUsiM, OLEHUBAThb HPUOOPETEHHBIA OIbIT;

OCYIIECTBIIATH 1IeJIEHAIIPABIICHHBIN MOMCK MEPEHOCA CPEICTB U CIIOCOOOB
NEeNcTBUS B MPO(ECCUOHAIBHYIO CPEAY;

YMETb NEPEHOCUTh 3HAHUS B TIO3HABATENIbHYIO U MPAKTUYECKYIO 00J1acTH
AKU3ZHEIEATEIIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIC UJIEH, MPEIaraTb OpUruHAIbHbIE MOAXObl U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYyCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) padora ¢ uHpopManUeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(pOpMaAIUK (TEKCTE Yy4eOHOTOo
nocoOusi, HAy4YHO-TIOMYJIAPHON JUTEpaType, OHOJOTMYECKHX CIIOBapsAX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETE), aHaIU3UPOBAThH



MH(GOPMALIMIO PA3IUYHBIX BUIOB U (POPM MPEACTABICHUS, KPUTHUECKH OLICHUBATH
€€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTE;

bopMyIUpOBaTh 3alPOCHl U MPUMEHATH PA3IMYHbIE METOJIbI MPU TOUCKE U
otbope Omosornueckoi MHGOPMAIMH, HEOOXOAMMOM ISl BBHITTOJTHEHHS YICOHBIX
3azay;

npuoOpeTaTh OMBIT MCHOJb30BaHUS WHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOT Ui, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3TUYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  GOpMy  MPEACTABICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" pyToe);

UCIIONB30BaTh HAYYHBIA S3BIK B KauyeCTBE CpeACTBA npu pabore cC
Ouonornyeckod HMHPOpMALME: TNPUMEHATh XUMHUYECKHE, (PUIUUYECKUE U
MaTEeMaTUYECKUe 3HAKU U CHUMBOJBI, (Popmylibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIOJB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBa
HaTJISTHOCTH;

BJIQJeTh ~ HAaBBIKAMHM  pACO3HABaHMS W 3alIMTHl  HHQPOpPMAIUH,
MH(})OpMATMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) ob1menne:

OCYIIECTBISITh KOMMYHHUKAIIMH BO BCeX cpepax >KU3HU, aKTUBHO Y4aCTBOBATH
B JIMAJIOTe WJIM JUCKYCCHH TIO CYIIECTBY OOCYXKIaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKICHHS OTHOCHTEIHHO BBITIOJHEHUS MpeIaraeMoil
3a/lau, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3MUIUN JIPYTUX YYACTHUKOB
JTMaJIoTa Uik JUCKYCCHUH);

pacrmo3HaBaTh HeBepOaNbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHUE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIUKTHBIX CHTYallWH,
YMETh CMSIT4aTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMU OOINEHUS W B3aUMOJICHCTBUS, TOHUMATH
HaMEpEeHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAKUTEIBHOE OTHOUIEHHE K COOECETHUKY
U B KOPpeKTHOM popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasl IesITeJIbHOCTh:

MOHUMATh M HCTOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJIbHON
pabOTHI IPU PEIICHUN OMOJIOTHYECKON TPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBBIX (JOPM B3aUMOJICHCTBUS MPH PELICHUH YIeOHOH 3a1a4u;

BBIOMpPATh TEMATHUKy M METO/Abl COBMECTHBIX JAEUCTBUI C y4€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXKJIOTO UJIeHa KOJUICKTHBA,



IIPUHUMATh €W COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS IO €€ JOCTHKECHHUIO: COCTABJATH IUIAH JICMCTBUU,
pacupeneniaTb pojad ¢ y4€TOM MHEHUH YYacTHHKOB, OOCYXXJaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTNO YYaCTHUKA KOMAaHIbl B
oO1Iui pe3yNbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

Mpearatb HOBBIE NPOEKTHI, OLCHWBATh HAEHU C MO3UIMHA HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJCHHUE B Pa3IUYHBIX
CUTYAIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

OBJ1aJIecHHEe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU ACHCTBUSIMM:

1) camoopranu3zanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABICHUS TPOOJIEM U UX
pEIIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOHUX JICMCTBUSAX M MOCTYNKAaX IO OTHOIICHUIO K KMBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh IM03HABATEIBHYIO JIESATEIBHOCTD, BBISBIATH
po0IeMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7]aul B 00pa30BaTEIIbHON
JNEATEIBHOCTH U )KU3HEHHBIX CUTYAIUSX;

CaMOCTOATENIHO COCTABJISITh IUJIaH PEIICHHs NOpo0ieMbl € Y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYALUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeJIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JienaTh OCO3HAHHBIN BBIOOD, ApTYMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPYIUIUU B
pPa3HBIX O00JIACTSIX 3HAHWM, TMOCTOSHHO TOBBIINIATH CBOM OOpa30BaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B JIE€STEIBHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJIBTATOB LIEISAM;

BIAJCTh HABBIKAMH  [IO3HABATENIbHOW  pediekcur KaKk  OCO3HAHUS
COBEPILIAEMBIX JCUCTBUM W MBICIUTEIBHBIX IPOLECCOB, HX PE3YyJbTATOB U
OCHOBAHUM, UCIIOIL30BaTh MPUEMBI pedIECKCUHU Il OLICHKU CUTYyalllu, BbIOOpa
BEPHOT'0O PELICHHUS;

YMETh OLICHUBaTh PHUCKHM KM CBOEBPEMEHHO NPUHUMATh PELIEHUS IO HUX
CHIKEHUIO;



IPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAJIU3€ pEe3yJbTaToB
NEATEIIbHOCTH;

3) npuHATHE ceds U APYrUX:

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEJIOCTAaTKU M JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl JPYrMX IpU AaHAJIU3E€ pEe3yJbTaToB
NEeSATEINbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIIMH JPYTrOro YeJIoBeKa.
INPEIMETHBIE PE3YJIBTATbBI

[IpeameTHBIC PE3yNbTATHl OCBOCHHUS COJICPIKAHMS YU4EOHOTO MpeaMeTa
«buonorusi» Ha yriayOJEHHOM YpOBHE OpPHUEHTHPOBAHBI Ha OOecreuyeHue
npopunbHOro  00yueHus:  oOydaronuxcss  Ouosormd. OHM  BKIIIOYAIOT:
crienuduyeckue sl OMOJIOTMU HayYHbIE 3HAHUS, YMEHHUS M CIIOCOOBI IEUCTBUH 1O
OCBOCHHIO, MHTEPIIPETAIIMU U MPEoOpa30BaHUIO 3HAHUHM, BUBI JIEATEIBHOCTH T10
MOJIyYCHHUIO HOBBIX 3HAHUU M MX MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKe B
peanbHbIX XKU3HEHHBIX cUTyanusx. [IpeameTHbie pe3ynbTaThl MPECTABICHBI 1O
rojiamMm U3y4eHus.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS ydeOHOTO Tpeamera «buomorus» B 10
KJaacce TOJKHBl OTPaXaTh:

chOpPMHUPOBAHHOCTh 3HAHUW O MECT€ W PO OUOJOTHU B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHWU €CTECTBEHHO-HAYUYHOM KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB TPUPOJBI U  PEIICHUH MNpoOJieM  paluoOHAILHOTO
IPUPOAOIIONH30BAHUS, O BKJIaJIE POCCUUCKUX U 3apYyOCKHBIX YUEHBIX B Pa3BUTHE
OMoJIorny;

BIAJICHUE CHUCTEMOM OWOJOTMYECKUWX 3HAHWUN, KOTOpas  BKIIOYAET:
OCHOBOTIOJIATralOIIMEe OHOJIOTHYECKUE TEPMUHBI U TIOHATUA (PKU3Hb, KJIETKa,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CAMOPETyJsilHusi, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(knerounas teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpoMocomHas Teopust
HacnenctBeHHoctd T. Moprana), yuenuss (H. WM. BaBwioBa — 0 1eHTpax
MHOT0O0Opa3usi ¥  MPOUCXOXKACHUS  KYJbTYPHBIX  PacTEHUM), 3aKOHBI
(eamHOOOpaA3Usi MOTOMKOB IEPBOT0 TOKOJICHUS, PaCHICIJICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacieaoBaHus ['. MeHnens, TOMOJOTHYECKUX PSIOB B
HACJIEICTBEHHOU M3MEHYUBOCTH H. n. Basunoga), MIPUHLIATIBL
(KOMIIIIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMHM METOJaMU HAyYHOTO TO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB (ONHCAaHHME, W3MEpPEHUE,
HaOII0ICHUE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHbIC IPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCJE
OakTepuil, rpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOEHHSI OPraHOB U CUCTEM
OpraHOB pPACTEHUM, JKMBOTHBIX, 4YEJOBEKA, IPOLECCOB IKU3ZHEICATEIBHOCTH,
MPOTEKAIOIINX B OPraHMW3Max PACTCHUM, KUBOTHBIX U YEIIOBEKa, OMOIOTUYECKUX
MIPOLIECCOB: OOMEHa BEIIECTB (METa0OIM3M), MPEBPAIICHUS SHEPTUHU, OpPOKEHHUS,
aBTOTPO(HOTO U reTepoTpOodHOr0 THIOB MUTAaHUA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeTorenes3a, 3MOpHOreHes3a, MOoCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHUS,  HWHIMBUIYAJBHOTO  Pa3BUTUS  OpraHu3ma  (OHTOreHes3a),
B3aMMOJICHCTBHS T€HOB, FETEPO3UCa, UICKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXKIY OpTaHOMIAaMU KJIETKH U HX
(GYHKIIUSAMH, CTPOCHHMEM KJIIETOK pa3HbIX TKaHEH W WX (QYHKIUSIMH, MEXIY
OpraHaMM W CHUCTEMAaMM OpPraHOB y pAacTEHUI, KMBOTHBIX WU YEJIOBEKa M MX
(YHKIUAMH, MEXAYy CHCTEMaMU OPraHOB M UX (YHKUUSAMHU, MEXKIY 3TalaMu
oOMeHa BEIIECTB, dTallaMU KJIIETOUYHOTO ITUKJIA U KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
TanaMu 3MOPHUOHATBHOTO PAa3BUTHUS, TE€HOTUIIOM M (PEHOTUIIOM, (PEHOTHIIOM U
dakTOpamMu cpesibl OOUTAHUS;

YMEHHE BBISBIATh OTJIMYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHUM, )KUBOTHBIX U YEJIOBEKa,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JIJIsl JOKA3aTEJIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;

yYMEHHE peniaTb OUOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIICICTBEHHbBIE
CBSI3M MEXKIY HUCCIeyeMbIMU OMOJOTHYECKUMHU MPOLIECCaMU U SIBICHUSIMHU, JI€1aTh
BBIBOJIbI K TPOTHO3bI HA OCHOBAHUH IOJTyUYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJIHATh JIA0OpAaTOpPHBIE M MpaKkTUYeCKHe padoThl, COOII0IaTh
MpaBuJia Mpy padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPATh MX OKCIEPUMEHTAIBHBIMU
cpeactBaMu, (GopMyIUpys Lelb HCCIEIOBaHUs, AaHAJIU3UPOBATH IOJTYYEHHbIE
pE3yJIbTaThl U AENIaTh BBIBOJBL;

YMEHHE Y4YacTBOBaTh B y4eOHO-HCCIEAOBATEIbCKOM paboTe mo Ouojgoruw,
DKOJIOTMH W MEIUIIMHE, MPOBOJMMON Ha 0a3e IMIKOJBHBIX HAYYHBIX OOIIECTB, H
nyOJIMYHO  TPEACTABIATH  TOJYYEHHBIE  PE3yNbTaThl HAa  yUYEHUYECKHUX

KOH(epeHIusIX;
YMEHHUE OLICHMBATh 3THYECKHE aCIEKThl COBPEMEHHBIX HCCIIEIOBaHUN B
objactu  OMONOTMM W MEIUUUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE

OIIOZOTBOPEHHUE, HAMPABICHHOE W3MEHEHHE T€HOMa W CO3JaHuE€ TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccrnoHalbHOM
JEATEIbHOCTU B 00JIaCTH OHMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTMHU, BETEPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUILEBONM MPOMBIIUICHHOCTH, YINIyOJIATh MO3HABaTEIbHBIN
UHTEpEC, HAMIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
MPOJIOJDKEHNE  OMOJIOTMYECKOTO0  00pa3oBaHWS B OPTraHM3AIUAX  CPEIHETO
MPO()eCCUOHAILHOTO U BBICIIETO 00pa30BaHMUS.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS y4deOHOTO TpeameTa «buomorus» B 11
KJlacce JOJKHBI OTPAKATh:

chOpPMHPOBAHHOCTh 3HAHUW O MECTe€ U POJU OHUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPUPOALI W PEHICHUU IKOJIOTUUYECKUX
npoOJjieM 4YeJoBEYEeCTBA, a TakXKe B PEIICHUHU BOIMPOCOB PAIMOHAIBHOTO
IPUPOAOIIONB30BaHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOIICHUS K MPUPOJIE,
0OIIIECTBY, YEJIOBEKY, O BKJIaJI€ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHE BJIAJIETh CHUCTEMON OMOJOTMYECKHUX 3HAaHWM, KOTOpas BKJIIOYAET
ONpENCIICHUs U TIOHMMAHHWE CYIIHOCTH OCHOBOIOJATAloMUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOcucTeMa, Ouocdepa), OHOJOTMYECKUE TEOPHUH
(aBomoniionHas teopust Y. JlapBuHa, CHHTETHYECKasi TEOPHUS DBOJIOLNN), YUCHUS
(A. H. CeepiioBa — 0 myTsiX U HampalieHusx 3Bofonnu, B.M. Bepnajnckoro — o
ouocdepe), 3akoHbl (reHeTuuyeckoro paBHoBecusi J[x. Xapau u B. BaiinGepra,
3apojeiieBoro cxonacrea K. M. bapa), npaswia (Munumyma FO. JluGuxa,
HKOJIOTUYECKON MHUpPaMHIbl JHEPruu), TrumnoTe3bl (rumote3a «mupa PHK» V.
['un6epra);

YMEHHE  BJQJAE€Th  OCHOBHBIMU  METOJAMH  HAy4YHOTO  IIO3HAHUA,
HCTIOJE3YEMBbIMHU B OMOJIOTUYECKUX UCCIIEAOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, W3MepeHue, HaOJIOJICHUE, SKCIIEPUMEHT), CIOCO0aMU BBISIBJICHUSA U
OIICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IIPUPO/IE;

YMEHUE BBIJICIATh CYIIECTBEHHbIE TMPU3HAKU: BHJOB, OHOTEOIICHO30B,
AKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOUIETO, ABMXKYIIETO M Pa3pblBAIOIIETO
€CTECTBEHHOTO otOopa, aJIONaTPUIECKOTO u CUMITATPUYECKOTO
BUJI000pa30BaHMUsl, BIUSIHUS ABMIKYIIUX CUJI DBOJIFOIIUUA HA T€HO(MOH MOIMYJISIINHU,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YePEAOBAHMS HAIIPABICHUIM
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB U IOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHME YyCTaHABJIMBaTh B3aMMOCBS3M MEXKIYy MpOIeCCaMu  DBOJIIOIUH,
JBIDKYIIUMHA CHJIAMH aHTPOIOreHe3a, KOMIIOHCHTAMHU Pa3IMYHbIX KOCHUCTEM U
PUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBISATh  OTJIMYMUTENbHBIE  TPU3HAKU  JKUBBIX  CHUCTEM,
MIPUCIIOCOOJICHHOCTH BUJIOB K Cpejie 00OMTaHUsI, aDMOTHYECKUX M OMOTHUECKUX



KOMITOHEHTOB ~ 9KOCHCTEM, B3aMMOCBSI3€M OpPraHM3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJOTUYECKYIO
TEPMHUHOJIOTHIO M CUMBOJIUKY JJISI JJOKA3aTeIhCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJlbl OOUTAHUS, EAMHCTBA
YeJIOBEUECKUX pac, HEOOXOJMMOCTH COXPAHEHHs MHOrooOpasusi BHUIOB U
AKOCHCTEM KaK yCIIOBHUS COCYIIECTBOBAHMS MPUPOJIBI M UETIOBEYECCTRA,;

yMEHHUE perniaTh OMOJOTUYECKUE 3a7]a4H, BBISIBIISATH TPUIHMHHO-CIICACTBEHHBIC
CBS3U MEXIY UCCIEAYEeMbIMU OMOJIOTMUYECKUMU MTPOLIECCAMHU U SIBJICHUSIMU, J€JIaTh
BBIBOJIbI ¥ TIPOTHO3bI HA OCHOBAHUM MOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATH JIA0OpAaTOpHBIE M MpaKkTUYeCKHe paboThl, COOI0ATh
MpaBuiia Mpy padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, TMPOBEPATh WX OSKCIECPUMEHTAITHHBIMU
cpenctBamu, GOPMYJIUpPYs IEJIb HCCIEIOBAaHUSA, AHAIM3UPOBATH IOJYyUYEHHbBIC
pe3yiabTaThl U JACNIaTh BHIBOIBI;

YMEHHME Y4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEILCKOW paboTe Mo OuOIOoTHH,
AKOJIOTUH W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOINECTB, U
MyOJWMYHO  TIPEACTABJIATH  TOJYYEHHBIE  PE3yNbTaThl HA  YYCHHUYCCKHX
KOH(DEpEeHITUSIX;

yMEHHUE OlIEHUBATh TUIIOTE3bI U TEOPUH O MIPOUCXOKICHUU KU3HU, YEJIOBEKa
M YEIIOBEYECKHUX pPac, O MPUYMHAX, MOCIEACTBHIX W CIHOCO0aX MPEeAOTBpAIICHUS
r1o0anbHbIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mpodeccuoHaIbHON
JeSTETLHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, TIPUPOIOTIOIH30BAHUS, METUIIUHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPUU, CEIIbCKOTO XO3SICTBa, MHIINEBON
MPOMBINIUICHHOCTH, YIJIYOJISITh TTO3HABATCNIbHBIA HMHTEPEC, HAMpPaBJICHHBIA Ha
OCO3HaHHBIA  BBIOOP  COOTBETCTBYIOLIEH  mpodeccud U MPOJOJIKEHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OpPraHU3alUSIX CPeIHEro MpodecCuoHaIbLHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoauuecTBO 9acoB

HaumeHoBaHue pa3iesioB U TeM BocnurareabHbIi
Ne i/mn Konrpoabnubie | IIpakTHueckue
MPOrpaMMblI Bcero KOMIIOHEHT
padoThI padoThbI
1 buonorus kak Hayka 0 0
2 JKuBble cucTeMBbl ¥ UX U3y4YECHUE 0 0 ObyHatompuecs roToBsl
U CIIOCOOHBI
3 buonorus knetku 0 0.5 PYKOBOJICTBOBATHCS
4 XuMHuuecKasi OpraHu3aiust KIeTK! 10 1 chopMUPOBaHHOI
5 Crpoenne U QyHKIUH KICTKH 8 0 BHYTPCHHCH MOSHIMCH
JMYHOCTH, CUCTEMOM
5 OOMeH BelIeCcTB U MPEBpaIlEHUE SHEPTUU B 9 1 1 L{eHHOCTHEIX
KJICTKC OpHUEHTAIIUH,
7 JKU3HEHHBIN UK KIETKU 6 0 1 MO3UTHUBHBIX
BHYTPCHHUX
Hacnencreennast nungopmanus u yIp .
8 ) 9 1 0.5 yOexneHui,
peanu3arys e€ B KJIeTKe COOTBETCTBYIONIHX
9 Ctpoenue u GyHKIIMH OPraHU3MOB 17 1 1.5 TPAAUITUOHHBIM
10 Pa3sMHOKEHHE M pa3sBUTHE OPTraHU3MOB 8 1.5 LICHHOCTAM
r POCCHIICKOTO
€HEeTHKa — HayKa O HaCJIe/ICTBEHHOCTH U
11 Y A 2 0 05 o01ecTBa,
M3MEHYHMBOCTH OPIaHU3MOB pacIIupeHne
12 3aKOHOMEPHOCTH HACIeACTBEHHOCTH 10 1 KU3HCHHOT'O OIIbITA U
OIIBITA JIEATEILHOCTH B
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 0
nporiecce pearn3ainun
14 I'eneTnka yenoBeka 3 0 0.5 OCHOBHBIX
15 Cenexuusi OpraHu3MoB 4 0 1 HaIpaBJIeHU!
BOCIIUTATEILHON
16 buotexHonorus u cHHTETHYECKasT OMOJIOTHSI 4 0
JeSITETTHHOCTH
17 PesepBHoe Bpems 1 0 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13










IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne Hara nugposeie
n/n Tema ypoka Bcero Konrpoapueie | Mpaxruueckue HU3YYEeHUS oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
1 Buonorus kak KOMIJIEKCHAst HAyKa U Kak 1 0 0
9acTh COBPEMEHHOTO O0IIeCTBa 04.09.2023
2 JKuBble cucTeMbl U UX CBOMCTBA 1 0 0 06.09.2023
3 VYpoBHEBas opraHu3anus )KUBbIX CUCTEM 1 0 0 08.09.2023
4 VcTopust OTKPHITHS M U3YYCHUS KIICTKH. 1 0 0
Kinerounas Teopus 11.09.2023
MeTo b1 MOJICKYJIIPHON M KJIETOUHOU
6uosoruu. [IpakTnueckas padora
5 «M3yueHne MeTo10B KJIETOYHOM OHoorun 1 0 05
(xpomatorpadusi, anexrpodopes, 13.09.2023
muddepeHnnanbHoe HeHTpUyrupoBaHue,
[T1IP)»
6 XUMUYECKUH COCTaB KICTKU 1 0 0 15.09.2023
7 MuHepabHbIC BEIIECTBA KIETKH, UX 1 0 0
OmoJIoTHYecKas poib 18.09.2023
OpraHnyeckue BEMecTBa KIETKH — OeJKH.
8 JlaboparopHast pabota «OOHapyKeHUE 1 0 0.5 90.09.2023
0€JIKOB ¢ TOMOIIBIO0 KaYeCTBEHHBIX




peaKkuuii»

CoiicTBa, KnaccupuKanys u GyHKIUN

o OenKoB 0 22.09.2023

10 Oprannyeckre BeIecTBa KIETKH — 0
YIJICBOJIBI 25.09.2023

1 Opranuyeckre BeecTBa KIETKH — 0
JIUTTHTBI 27.09.2023
Hyxkneunossie kuciotsl. JIHK u PHK.

JlaboparopHas pabdora «lccnenoBanue

12 0.5
HYKJIEMHOBBIX KUCJIOT, BBIJICJICHHBIX U3 29.09.2023
KJIETOK PA3JIMYHBIX OPTaHU3MOB)

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue 0
nykieosunrpudocdarsr (HTD) 02.10.2023
CexBenupoBanue JIHK. Meroabt

14 T€HOMUKH, TPAHCKPUIITOMHKH, 0 04.10.2023
MIPOTEOMUKHU

1 M i

) €TOJIbl CTPYKTYPHOI OMOJIOTHH 0 06.10.2023

16 T T 0

UMbl KIIeTOK. [IpokaproTHdeckast KieTka 09.10.2023
CrtpoeHnue 3yKapruOoTHYECKON KIIETKH.
I1 " i .

17 paKTqufzKas{ paborta «3yuenue cBONCTB 0.5 11.10.2023
KJIETOYHOW MEMOpPaHbI»

18 [ToBepXHOCTHBIN ammmapar KJIeTKH 0 13.10.2023
OnHomMeMOpaHHBIE OPTaHOUIBI KIICTKH.

19 [IpakTuyeckas pabora «3yuenue 0.5 16.10.2023

ABHUKCHUS HUTOIIa3MbI B pACTUTCIIbHBIX




KIICTKax»

20

[TosryaBTOHOMHBIEC OPTAaHOUIBI KIIETKU:
MUTOXOHJIPUH, IIacTu el JlabopaTopHas
pabora «MccrenoBanue miaa3Mosn3a u
JETIa3MOJIM3a B PACTUTEIIBHBIX KJIETKAX)

0.5

18.10.2023

21

HememOpaHHble opraHon/Ibl KJIETKH

20.10.2023

22

Crpoenue u GyHKUIUH sIIpa

23.10.2023

23

CpaBHuTENbHAS XapaKTEPUCTHKA KIETOK
sykapuot. Jlaboparopnas pabota
«3yueHune CTpOCHHUS KIIETOK Pa3InIHBIX
OpPTaHHU3MOB)

25.10.2023

24

AcCUMWISIIAS U TUCCUMMJIISALIUS — JBE
CTOpOHBI MeTabonu3ma. Tumsl oOMeHa
BemecTB. JlabopaTopHas padora
«3yueHne KaTATMTHICCKOW aKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl UITH
KaTamas3bl)»

27.10.2023

25

@epMEHTAaTUBHBIN XapaKTep peakui
KJIETOYHOT0 MeTabosn3ma. JlabopaTopHas
pabota «M3ydyeHue pepMEeHTaTUBHOTO
pacuieIUIeHHs IIEPOKCHUIA BOAOPOAa B
PaCTUTENBHBIX U KUBOTHBIX KIIETKAX»

0.5

06.11.2023

26

benku-akTUBAaTOPHI U OENKU-UHTUOUTOPBI

08.11.2023

27

ABTOTpO(HBIN THIT 0OMEHa BEIIeCTB

10.11.2023




28

dortocunTe’

13.11.2023

XemocuHTes. JJabopaTropHas pabota
29 :Sﬁjﬁ:;l;::agpoueccm (dhoTocuHTE3a U 0.5 15.11.2023

Anas’poOHBIe OpraHu3Mbl. Buiel
30 Oposxenus. JlabopaTopHas pabora 0

«CpaBHEHHE TIPOIIECCOB OPOKEHUS U 17.11.2023

JIBIXaHUS
31 AspoOHbBIE OPraHU3Mbl. JTaIbl 0

HEPTeTUYECKOr0 OOMEeHa 20.11.2023

DHeprust MEMOPaHHOTO TPaIUCHTA
2 | o s 10 e * auam
33 Peakuu MaTpuyHOTO CHHTE32 0 94.11.2023
34 Tpanckpunius — MaTpUYHBINA CHHTE3 0

PHK 27.11.2023
35 Tpancnauus u e€ 3ranbl 0 99.11.2023
36 KonupoBanue amuHokuciot. Posb 0

pudocom B OmocuHTe3e Oenka 01.12.2023
37 Opranu3anys TeHOMa y IPOKapuoT U 0

3yKapuoT 04.12.2023
38 MorekymsipHble MEXaHU3MbI SKCIIPECCUU 0

T€HOB y 3YKapHOT 06.12.2023
39 Bupycel — BHEKIIEeTOUHBIE ()OPMBI KU3HU 0.5

u oOnuratHelie napa3uThl. [IpakTnyeckas 08.12.2023




pabota «Co3ianue MoJenu BUPyca»

BupycHsble 3a0051eBaHNs UEIIOBEKA,

40 0
YKUBOTHBIX, PACTCHHUI 11.12.2023
41 HanoTtexHOJIOTUH B OHOJIOTUH U MEIULIMHE 0 13.12.2023
42 JKU3HEHHBIN UK KIIETKA 0 15122023
43 Martpuunsiii cuates JJHK 0 18.12.2023
XpomocoMsl. JTaboparopHas paboTa
44 «M3yueHue XpoMOCOM Ha TOTOBBIX 0.5 90.12.2023
MHUKpOIIpernapaTaxp»
45 Jlenenue KIETKH — MHTO3 0 99 12 2023
Tume! kieTok. KaprokuHes v MUTOKUHES.
46 Jlaboparopnas padota «Habmronenue 05
MHUTO3a B KJIETKaX KOHYHMKA KOPEIKa JIyKa ' 25.12.2023
(Ha TOTOBBIX MUKpOIIpenapaTax)»
47 P
eTyJISIUS )KU3HEHHOTO IIHKJIA KIIETOK 0 97 122023
48 OpranusM Kak eInHOe [IeI0e 0 99.12.2023
49 Txanu pacrenuii. JlaboparopHas pabota 05
«M3yueHune TkaHel pacTeHUID» ' 10.01.2024
TxaHM KUBOTHBIX U YEITOBEKA.
154 i :
50 JlaboparopHast pabota «l3ydeHne TkaHek 0.5 12.01.2024
KUBOTHBIX)»
51 Opranbl. CHCTEMBI OPTaHOB. 0.5




JlaGopaTopHas paborta «/3yueHue opraHoB 15.01.2024

I[BETKOBOT'O PACTECHUS
52 Ormopa Tena opraHu3MOB 17 01.2024
53 JIBUKeHHE OpraHU3MOB 19.01.2024
54 [Tutanue opranu3MoB 99 01.2024
55 [TuTaHue MO3BOHOYHBIX KHBOTHBIX.

[IumeBapuTenbHas cucTeMa 4eaoBeKa 24.01.2024
56 JIpIxaHue opraHu3MoB 96.01.2024
57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U

YeloBeKa 29.01.2024
58 TpancnopT BemIeCTB y OpraHu3MOB 31.01.2024
59 KpoBeHocHas cuctema mo3BOHOYHBIX

YKUBOTHBIX U YEJIOBEKa 02.02.2024
60 Beiaenenue y opranu3smMos 05.02.2024
61 3ammura y OpraHu3MOB 07.02.2024
62 NMmyHHas cucreMa yenoBeka 09.02.2024
63 PaznpaxxuMocTh U perysius y

OpPraHHU3MOB 12.02.2024
64 I'yMopabpHas peryssius U SHIOKPUHHAS

CHUCTEMA )KUBOTHBIX U YEJIOBEKA 14.02.2024




65

@DopMbl pa3MHOKEHUSI OPTraHU3MOB

16.02.2024

66

ITonoBsoe Pa3SMHOXKCHHUEC

19.02.2024

67

Meiios

21.02.2024

68

I"ameTorenes. OOpazoBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas pabora
«3yueHue cTpoeHUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOTpEnapaTax»

23.02.2024

69

I/IHI[I/IBI/II[yaJ'IBHOC Pa3BUTHC OPraHu3MOB
— OHTOI'CHEC3

26.02.2024

70

3akJiajika OpraHoB U TKaHEH U3
3apOBIIIEBHIX JIUCTKOB

28.02.2024

71

PocT u pa3ButTHe )XMUBOTHBIX.
JlaboparopHas padota «BelsiBieHue
MIPU3HAKOB CXOJICTBA 3apOABIIIEH
MTO3BOHOYHBIX KHUBOTHBIX)

0.5

01.03.2024

72

PasMHOkeHHME U pa3BUTHE PACTCHUIA.
JlaGopatopHnas pabota «CTpoeHHE OpraHoB
Pa3MHOKEHHSI BBICIINX PACTCHUI

0.5

04.03.2024

73

I/ICTOpI/IH CTAHOBJICHUA U PA3BUTUA
IFCHCTUKH KaK HAyKH

06.03.2024

74

OCHOBHBIE TIOHATHS U CHMBOJIbI TCHETHUKH.
JlabopaTopHas pabota «JIlpo3zoduna kax
O00BEKT TeHETUYECKUX HCCIICIOBAHMID)

0.5

11.03.2024

75

3aKOHOMEPHOCTH HACTIEIOBaHUS
MPpU3HAKOB. MOHOTHOpUTHOE

0.5

13.03.2024




ckpemuBanue. [Ipaktuueckas padbota
"H3ydenue pe3yabTaToB MOHOTHOPUTHOTO
CKpentuBaHus y Apo3oduisr"

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI

70 MOHOTHOPHUIHOTO CKpPEIIUBAHUS 0 15.03.2024
77 AHanu3upylolee CKpeluBaHme. 0

Hemnonnoe nomunupoBaHue 18.03.2024

JluruOpuHoe CKpernBaHme.
78 [IpakTuueckas pabora «13yueHue 05

Pe3yIabTATOB AUTUOPUIAHOTO CKPEIIMBAHUS ' 20.03.2024

y Ip0o30(UIbD
79 [{uTonornyeckre OCHOBBI AUTHOPHIHOTO 0

CKpENTUBaHUS 22.03.2024
80 CrerieHHOE HaclleZIOBaHUE TTPU3HAKOB 0 01.04.2024
81 XPpOMOCOMHas TEOPUS HACIEIACTBEHHOCTH 0 03.04.2024
82 I'eneTnka moma 0 05.04.2024
83 I"'enoTun Kak 1ejI0CTHAsI CUCTEMA 0 08.04.2024
84 I'eneTnyeckuit KOHTPOIb PA3BUTHS 0

pacTeHMi, )KUBOTHBIX U Y€JIOBEKa 10.04.2024
85 N3menunBOCTh IpU3HAKOB. Busl 0

U3MEHYUBOCTH 12.04.2024
86 MonudukanronHas 3MEHYHBOCTh 0 15.04.2024
87 BapuanuonHslii psa v BapualioHHas 0.5




kpuBas. JlaboparopHas padora
«HccnenoBanre 3aKOHOMEPHOCTEN
MOAU(PUKAITIOHHON U3MEHUYHUBOCTH.
ITocTpoeHne BapualMOHHOTO Psifa U
BAPUALIMOHHON KPUBON»

17.04.2024

88

I'enoTnnnyeckas H3MEHUNBOCTb.
KomOuHaTnBHAs H3MEHYMBOCTD

19.04.2024

89

MyTannoHHast U3MEHYUBOCTb.
[IpakTnueckas padbora « Myrauuu y
po30( bl (Ha TOTOBBIX
MUKpOTpenaparax)»

0.5

22.04.2024

90

3aKOHOMEPHOCTH MYTallHOHHOT'O
nporecca. DNMUIeHeTUKA U STUTeHOMUKA

24.04.2024

91

I'enetnka yenoBeka. [IpakTuueckas pabora
«CocTaBiieHHE U aHAJHN3 POJIOCIOBHOI»

0.5

26.04.2024

92

MeTtoasl MEAUIIMHCKON TEHETUKHU

29.04.2024

93

3HayeHne MEIUIIMHCKON T€HETUKH B
MPEIOTBPALLEHUU U JICUCHUU
FeHETUYECKHX 3a00JIeBaHMI YeI0BEKa

03.05.2024

94

OCHOBHBIE TTOHITHA CCJICKIIUU.
JlabopaTtopHas pabota «3yueHue copToB
KYJBTYPHBIX PAaCTEHHUN U ITOPOJ JOMAITHUX
KUBOTHBIX)»

0.5

06.05.2024

95

MeToapl CEeNeKIMOHHOM pabOTHI.
Jlaboparopnas pabota «/3ydeHrne MeTo10B
CEJIEKIIUU PACTECHUIN

0.5

08.05.2024

96

JIOCTHKEHHUSI CENIEKIIUU PACTEHUN U




KUBOTHBIX. [IpakTnyeckas pabora
«IIpuBuBKa pacTeHHID»

13.05.2024

CoxpaHeHHe, HN3YUYCHUEC U UCII0JIb30BaHUEC

o7 IFE€HETUYECKUX PECYPCOB L 0 15.05.2024
buorexHosorus Kak Hayka ¥ OTpacib
98 npousBojacTBa. [IpakTuueckas pabora 1 0.5 17.05.2024
«M3y4eHnne 00beKTOB OMOTEXHOIOTUIY
99 OcHOBHbBIE HANIPABIICHHUS] CHHTETUYECKOM 1 0
Oouonoruu 20.05.2024
100 XPpOMOCOMHAs U TeHHAsI HH)KEHEPUS 1 0 99 05.2024
101 Menunnnckue OMOTEXHOIOTUN 1 0 94.05.2024
102 PesepsHblit ypok. IloBTOpenue, 1 0
000011eHNe, CHCTEMATH3AIMs SHAHUN 27.05.2024
OBUIEE KOJIMYECTBO YACOB I10 102 125

I[TPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

bopoaun I1. M., Beicorkas JI. B., JIpimmun I'. M. / ITox pen. lllymuoro B. K.,
Heivmuna I'. M. - buonorus. 10-11 knaccel. YueOHuUK. YTiIyOJI€HHBIN YPOBEHB.

IIpocBemienue, 2019 1.

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

A.}O.Nonuera. A.B.Topranos. buosnorus B cxemax u tabiauiax IKCMO
Mocksa. 2012 r

I'. N. Jlepuep. buosorus. [TonHelil cripaBouHuK 115t oATOTOBKU K E I' 3. M.
Actpens 2012 1

I'otoBumMces k ET'D. O6mas 6uomnorus M Jlpoda 2012 r

EI'D 2012 r. buonorusa. M. Actpens 2012r

EI'3. Obwas 6uonorus. KoHTponbHbIE U3MEpUTETbHBIE MaTepuaibl M
[TpocBemenne 2012 r

N.P. MyxamemxanoB. Mactepckast yuntens « TecTbl, 3aueTsl, Oauuonpock! 10-
11 xkmace» M «BAKO» 2007 ¢

O6mas 6uonorus: Yueonuk / [Tox pen. Koncrantuaoa B.M.. - M.: Academia,
2018. - 704 c.

Bopontios, H.H. buonorus. O6mas 6uomnorus. 10-11 kinaccel: YueOHUK 11s

00111e00pa3oBaTeNIbHBIX yupekaeHuii: baszosslit ypoens / H.H. Bopon1ios. - M.:



[Tpocs., 2022. - 304 c.

Hetima-Cuonuikas, M.A. O61ias u caHuTapHasi MUKPOOUOJIOTHS ¢ TEXHUKOM
MUKPOOHUOJIOTUUECKUX UCCieAoBaHui: YueOHoe nocoodue / M.A. Jleitmma-
Cuonunxas. - CI10.: JIlans, 2022. - 588 c.

3axapos, B.b. PaGouas terpaap mo obmeit 6momorun: 10-11 xmacc: x: YueOHUKY
B.b. 3axaposa, A.I'. Mycraduna, B.1. Cusornazosa, H.M. Uepnosoii "OOras
ouomnorus. 10-11 kmacc" / B.b. 3axapos, E.T. 3axapona, A.Jl. Kynaes, B..
CuBornazos. - M.: Dk3ameH, 2. - 157 C.

T A JloBkoga. IloaroroBka k onumnuagam mo ouosioruu 8-11 kimaccos. M

Aiipuc-npecc 2011

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
MHTEPHET

www.informika.ru - snexrponssiii yueOuuk "buosorus” (sep. 2.0 - 2000) u3
nukiia "O0yyaroiue HIUKIone . - YueOHbIi Kypc, KOHTPOJIbHBIE BOIIPOCHI.

(Kak monb3oBathsces - cM. "Tlomorp".)

www.college.ru - pazaen "OTkpbiToro koutempka" mo buonornn. YueOHuK,

Mozenu, On-line TeCThl, yUUTENIO.

www.skeletos.zharko.ru - "OnopHo-aBurareabHas cucTeMa 4ejoBeka'.

OOpazoBaTenbHblii callT no npeamety buonorus, kypc Yenosek. Ctpoenue


http://www.informika.ru/
http://www.college.ru/
http://www.skeletos.zharko.ru/

ckeinera. MplmeuHas cuctema. Kak 3to pa60TaeT. HpI/IJIO}KeHI/ISI: 2 CKEJICTHBIX

OHOUKIIOIICAUN, I YIUTCIIA - YPOKH, J'Ia60paT0pHI>IC, 6 TECTOB C OTBETaMHU.

www.biodan.narod.ru - "buo/lan" - buonorus ot Jlanel. HoBocTr 1 0030pHI 110
ounonoruu, 3xosnoruu. [Ipodiemsl u Teopuu. ECTh TEeMaTHUECKHUE BBIITYCKH,

dboToranepeu, 6uorpapuu BEIUKUX YUEHBIX, CIIELCIOBAPb.

www.bio.1september.ru - mis yuureneii "S uny Ha ypok bronorun". CtaThu 110:

boranuke, 3oonornu, buonoruu - Yenosek, OOmeit 6MoI0rum, IKOIOTHH.

www.bio.1september.ru - razera "buonorus" (MEXIy BBIXOJOM OUYEPEIHOTO
HOMEpa ra3eThl U MOSBICHUEM MOJHOTEKCTOBOM BEpCHH HOMEpa Ha caiTe

YCTaHOBJIEH I'0JIOBOM MHTEPBAI)

www.kozlenkoa.narod.ru - Drot caiit Kosznenko A.I'. - npermoaaBarens u s
npernoaaBareiei, s TeX, KTO YUUTCS CaM U YUUT APYTUX; OYHO
JUCTAHIIMOHHO, OMOJIOTHH, XMMHH, APYTUM IIPEIMETaM - C MTOMOIIBIO

KomIbtoTepa u MHTepHeT.

WWW.NSuU.ru buosorus B BOIIPpOCAax U OTBCTAX - YUHCHBIC HOBOCI/I6I/IpCKOFO

AKa,Z[eMFOpOJIKa OTBCYAIOT Ha BOIIPOCHI CTAPIICKIACCHHUKOB.


http://www.biodan.narod.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.kozlenkoa.narod.ru/
http://www.nsu.ru/

www.websib.ru - pazgen "buosnorus" HoBocuOupckoit 00pa3oBaTeIbHON CETH.
[TonOopka MaTepuasioB U CChUIOK (MPOTPaMMBbI, IPOEKThI, MATEPUAIIBI Y YPOKY,

aOUTYPHUEHTY).

www.nrc.edu.ru - "bronorndeckas kapTuHa Mupa" - pas3ies JSKTPOHHOTO
yueOHuka "KoHmenmun coBpeMeHHOTO ecTtecTBo3Hanus". Konnenun
MIPOUCXOXKICHUS KU3HH U Teopur 3Bostonuu. (Ilepexon mo ccpiike BHU3Y

"Nanee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u xuBoTHbIe" Kak
sunukoneaus. (Oobem nHdopManuu BreyatTisier.) BeiopaTh OYKBY, OTKPOETCS
CTpaHuIla ¢ AByMs OOJIBIIMMHU KOJIOHKaMHu Ha3BaHuil: Pactenus u JKuBoTHbIE.

BriOupaem no Ha3BaHUIO - OTKPBIBAETCS ONMUCAaHUE U (HOTO.

www.filin.vn.ua - "®wimH" - WUTFOCTpUPOBaHHAS SHIIUKIIONEANS KUBOTHBIX. K

CO’KaJIEHUIO HE BCE pa3jiesbl roToBbl. Onucanus u ¢potorpadumu.

www.nasekomie.h10.ru "Hacekomsbie" O HaCEKOMBIX I INKOJIbHUKOB -

OIMMCaHUC OCHOBHBLIX BUI0OB, pPUCYHKH.

www.invertebrates.geoman.ru Hacekomeie. [TomyssipHast KHUTa AKUMYIIKHHA

N.N. c MHOKE€CTBOM IIBETHBIX PUCYHKOB U (hoTorpaduil. -


http://www.websib.ru/
http://www.nrc.edu.ru/
http://www.floranimal.ru/
http://www.filin.vn.ua/
http://www.nasekomie.h10.ru/
http://www.invertebrates.geoman.ru/

www.bird.geoman.ru [Ttumst. [Tonynspras kaura Axkumymkuaa .. ¢

MHO>KECTBOM IIBETHBIX PUCYHKOB U (poTorpaduii.

www.animal.geoman.ru Mup »xwuBoTHBIX. [TomyispHas KHUTa AKUMYIIKHHA

N.N. ¢ MHOXECTBOM I[BETHBIX PUCYHKOB U (poTorpaduii.

fish.geoman.ru Pei0b1. UnnrocTpupoBaHHAas SHIMKIONEAUS PHIO.

www.plant.geoman.ru - XXusub pacteHuii. 3aHUMATEIILHO O OOTAHHKE.

bakrepunu. JlekapcTBEHHbBIE PACTEHUS.

www.livt.net - ajekTpoHHAs WILTFOCTPUPOBaHHAs SHIKKIoNeAus "YKuBbIe

cymectBa". Knaccudukarus u ¢potorpaduu 6e3 Texcra.

www.nature.ok.ru - Peakue v ucuesaroniue x)uBotHble Poccun. Onrcanus v

rojioca pCaKux XMBOTHBIX.

www.bril2002.narod.ru - bronorus mis mkoapHUKOB. Kpatkas nadopm. mo

pazaenam: O6mias 6uosnorus, boranuka, 3oomorus, Yemnosek.


http://www.bird.geoman.ru/
http://www.animal.geoman.ru/
http://www.plant.geoman.ru/
http://www.livt.net/
http://www.nature.ok.ru/
http://www.bril2002.narod.ru/

www.festival.1september.ru - ®ecTrBanp negarornyeckux uaci "OTKPBITHIH

ypok" 2006 - 2007. Pazaen "[IpenogaBanue 6uonoruun" - 86 crareil.

www.charles-darwin.narod.ru - Yapas3 JlapeuH: Ovorpadust 1 KHUATH.


http://www.festival.1september.ru/
http://www.charles-darwin.narod.ru/
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