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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMYy mpeamery "buonorus" (manee - Owomorus) Ha
ypoBHE cpenHero odmiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe denepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yrmyOnéuHoro ypoBHs uszydenus (10-11
KJIACChI) SIBIISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble TpeameTb». CormacHo mnonoxkenusmM OPI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YIiyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
muddepennmanmn  00ydeHUST HA YPOBHE CpEAHEro oO0Iero oOpa3oBaHUS U
MPU3BAHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHue O00pa30BaTENIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBSA3aHHOTO ¢ OHMOJOTrHMEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydyebHomy mpeamety "buonorus" naér npeacrtaBieHHE O
Heau M 3aJadax HM3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM
YPOBHE, onpeaeiisieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAEpKaHue, ero
CTPYKTYpHpPOBaHME IO pa3feiraM M TeMmaM, paclpelesieHue I0 Kiaccawm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MNPUHLMI MPEEMCTBEHHOCTH C HU3y4YeHUEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBAETCS
HAIMpPaBJICHHOCTh HA  TMOCJIEAYIOIIEe pa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHU O 370pOBOM 00pas3e XKU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKarolled mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHM TakKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peanmuzanuu  TpeboBanuit DPIOC COO Kk MWIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeJIMETHBIM U TPEAMETHBIM pe3ysibTaTaM OO0y4YeHUsS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEILHOM  JEATEIbHOCTU
oOydarolmuxcss MO OCBOCHHMIO COAEpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE CpeaHero o01iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiiaeT OuOJIOTMYEeCKOoe O00pa3oBaHME B IIKOJE U OpPUEHTUPOBAH Ha



pacimimpeHre U yriayOsjeHue 3HaHWM OOyYaromMXCs O >KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUH W OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenue yueOHoro mnpeamera «buonorus» Ha yrIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHHSI COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYECHUU  OO0YyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTHe. Tak,
pacmiMpeHbl U yriayOJeHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEeKa, OOIIMWX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buonorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHU.
CornacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMN OPraHUYECKOr0 MHUpa Ha 3eMJie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpaszus IuiaHeTrol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OMOJNOrMH, SMOPHUOJOTHH U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAaHMS OO0ydaroIMXcs MO0 OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTUH U yUeHHUE 0 Onocdepe.

VYuebnsiii mnpeamer «buonorus»  mpu3zBaH  00€CIEUUTh  OCBOCHUE
oOy4JaronMMHUCcs: OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBuUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTooOpa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, OIS,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepHalia B COJEPKAHUHU MPOrPAMMBbI
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJIECHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb u3zydenus yuebHnoro npeamera «buonorusp» Ha yriryOaéHHOM ypOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCII0JIb30BaTh TU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OmpenenéHHoil o0IacTu
npoecCUOHANbHON JIeATENIbHOCTH, CBSI3aHHOM C OHOJIOTHEW, WIM K BBIOOpY
y4eOHOT0 3aBEICHUS I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JocTmxeHnne 1enu uU3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIEUNBAETCS PEIICHUEM CIIEIYIONIUX 3a0a4:

OCBOCHHME OOYYarOUIMMUCS CUCTEMBbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTOOOpa3uu MW OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsLus, BU, OMOreoneHos3, ouocgepa); 0 BbIIAOLUUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJOTMM W OHOJIOTMM pa3BUTHUS, TEHETHUKH U
CEeJICKIIMM, OUOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B Jlabopatopur W B mOpupoae (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZicHUEe OOy4YalolMMUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJMWTb,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH U  3KOJOTUYECKUMH
npo0jemMaMu 4YeJOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3I0POBBIO  OKPY’XKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@rIIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia MOBEACHUS B MPUPOAE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTUH;

pa3BUTHE Y O0YUaIOIIUXCS MHTEIJIEKTYalIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMbIMU €10 MPOOJIeMaMH, METOJ0JOrUuei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTATIBHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAaHHUE Yy O0YYAIOIIMXCs LIEHHOCTHOTO OTHOIIEHUS K *KUBOW MPHUPOJIE B
IIEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHUE IKOJIOTHIECKOH,
TeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TMOBEACHHUA B TMPUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBENEHUS B TMPHUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 3A0POBbs
OKpYXXalolux Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATEILHOCTH B UYPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3/IaHM€  YCIOBHM  JUIsl  OCO3HAHHOTO  BbIOOpa  0OydYarOIIUMUCS
WHIUBUTy AIbHON o0pa30BaTeNIbHOM TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECIECHNI0, B COOTBETCTBUM C
VH/IMBHUIYIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHOHa.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YriIyOJIeHHOM
YPOBHE CpeIHETo 001Iero oopa3osanusi, cocrapisier 204 gaca: B 10 kiacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B He/Ielo).

OT00p OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHHUs OMOJIOTUU
OCYIIECTBIISIETCS ¢ y4ETOM CHEeIM(PHUKU €ro CoAepKaHWs W HAMpPaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMUECKOTO 00pa3oBaHWs B  OpraHU3alUSAX CPEIHEro
1po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIIETCSL TIPOBEJEHUE JIa0OpaTOPHBIX M MpakTUyeckux pador. Taxxke ywacTtue
0OyJaromuxcs B BBITIOJHEHUH MPOCKTHBIX M y4eOHO-MCCIIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPENENSeTCSs Y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COJAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
dyHaaMEHTalbHbIC, NPUKIAIHBIE W TOWCKOBBIC HAy4HbIC WCCJICIOBaHUS B
OHOJIOTHUH.

3HaueHre OMoJoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JpYyruMu Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX H3y4YeHHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOpraHU3alusil,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3ally KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuii), oOuochepusiii. Ilpoueccbl, MpoUCXOASIIHE B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMma CyIiecTBOBAHMS
Marepun. Hayku, nzyyaroine >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3ALINU.

N3yuyenue xuBbIX cucteM. MeTonpl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATH3alMsl, MeTaaHanu3. [lonaTue o 3aBucCUMOu u
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pesyibratoB. [IpuunMHBI HUCKaXKEHUs PE3yJbTATOB JKcnepuMmeHTa. I[loHsaTue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHU >KHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEICHHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHUWE pPa3IUYHBIX METOJIOB IIPH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTKpbITHs KieTku. Pabotel P. I'yka, A. JleBenryka. Knetounas reopus (T. [1IBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC ITOJOKEHHS COBPEMEHHOH KJIETOYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTHSA METOLO0B MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «UM3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe EHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIJIEMEHTHI.
Bozma u e€ posb Kak pacTBOpPHUTENA, pEeareHra, y4acTUe B CTPYKTyPUPOBaHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KIETKH, UX OMOJIOTHYecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKA. buonornyeckue mnoauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue QpyHkium 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QGocPoaunuasl, BOCKH, cTepouibl. buonornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoctu. [Ipasuno Yapradgda. Crpykrypa
JAHK — nBoiinast cnmpans. Mectonaxoxxaenue u ouosnornueckue pynknuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynasl AT®. Makpospruueckue cBsizu B Mosiekyiae ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(DU3NYECKUE UCCIETOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypbl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnbromepHultl ousaiin u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [[x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoe», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHue MoOJIeKyJibl BOJbI», «BeliectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoBy, «CTpoeHre MOJIeKyd JUnuAoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Crpoenue Mmonekyasl ATOy.

O06opynoBaHue: XUMUYECKAs! MOCYAa U 000pYA0BaHHE.

JlaGopaTopHasi padora «O0HapyxkeHHE OCJIIKOB C TOMOIIbIO Ka4€CTBEHHBIX
peaKIUi».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U Tmpokapuotuueckass. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIMOHUPOBaHUE AYKApUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa IJIa3MaTHYeCKoOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIA (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomynponuniaemocth MeMOpanbl. PabGorta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHHM, rprOOB.

[uromnasma. [{uro3ons. [utockener. JIBuxkenue muromiazMbl. OpraHouIbI
kieTkn. OnHOMeMOpaHHBIE OPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBopuMbix OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIETKE. Bakyoun pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM:  MHUTOXOHIPHUHM,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (GyHKIMHA MHUTOXOHJpuM U rmiactul. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABI  (POTOCHUHTE3UPYIOUIMX  DYKApHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmei. MBbIILIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl HeMbluleunblx Kiemok. MukpotpyOouku. KneTouynslit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpoQuUIAMEHMamMu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGosouka siipa, XpOMaTHH, KapHoIiazMa, SAPBIIIKH, UX CTPOEHUE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoepmbiil
Mparcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK DYKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DSYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MHUTOXOHAPUMNY», «A1po», «CTpoeHHE MPOKAPHUOTHUUECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopuass pabora «M3ydyeHue CTpOEHUSI KJIETOK Pa3IUUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnass padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX).

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
¢domocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nudHbix (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIKE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHbIe opranu3Mbl. Bugsl Opoxenus. IIpoaykTel OposkeHUS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OpTaHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTEITEHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumymiecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsrl: JIxk. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuip! u cxeMbl: «POTOCHHTE3Y, « DHEpreTudecKkuit oomen», «bruocunres
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropuass  padora «l3ydyeHuWe  KaTaIUTUYECKOW  AKTUBHOCTHU
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlabopaTtopnasi pabGora «/3ydeHne (HEpMEHTATUBHOTO pACIICTICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJI, €ro cBoucrBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiusi akTUBHOCTM T'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaexynsprvle Mexanuzmvl SKCAPECCuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHbie 3a0oneBaHusi yenoBeka, KMBOTHBIX, pacteHui. CITN]], COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz borvuux maccueos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHnoBCKUi.

Tabmumbr u cxembl: «buocuntes 6enkay, «I eHeTndeckuii Koa», «Bupycoo,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TIpolleccoB, MpoTekalImx B uHTepdase. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanwma. [Ipunnuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMTOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJJICIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenne xmerkn — wmuto3. CTaguy MHUTO3a W MNPOUCXOIAIIME B HHUX

npouecchl. Tunbl muto3a. KapuokuHes U nutokune3. buonormdeckoe 3HayeHUE
MHUTO3A.

Perymsmmst MuTOTHYECKOTO THKIA KIETKH. [IporpamMMmmupyemasi KJIeTOYHas
rudeb — anomnTo3.

Knerounoe smpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMHKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHCTpauumn

Tabnuipl 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Murtoszyn, «CTpoeHue
xpomocom», «Permukanus JJTHK.

OGopynoBaHHE: CBETOBOM MHUKPOCKOTI, MUKpOIIperapaThl: «K MUTO3 B KJIETKaX
KOpelIKa JIyKay.

JlaGoparopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTax.

JlaGopaTopHasi pabota «HaGmroneHre MuTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOUHBIC OPTraHU3MBI.

OcoOCHHOCTH  CTPOGHUS U IKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTepum, apxew, OJHOKJICTOYHBbIC TPHUOBI, OJHOKJICTOYHBIC
BOJIOPOCIIH, APYTHE MPOTUCTHI. KOJTOHWABEHBIC OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
MOKPOBHAs, MPOBOJSINAs, OCHOBHas, MexaHudyeckasg. OCOOEHHOCTH CTpOECHUS,
GyHKLIMIA U paciofIOKEHHs TKaHEH B OpraHax pacTEHUU.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUHUHA H
pAacmoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T'e€HEpaTUBHBIE OpraHbl pacTeHuil. OprasHbl u
CHUCTEMBI OPIraHOB KUBOTHBIX U yesioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbli W BHyTpeHHUW ckener. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumnosioctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTIEmBI
MUIIEBAPUTENBHOIO TpakTa. lInmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BELIECTB y OpPraHU3MOB. TPaHCIIOPTHBIE CHUCTEMBI PACTECHUM.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHus. OBOJIOLUOHHbIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHON CHUCTEMBI IMO3BOHOUYHBIX UBOTHBIX. PaboTta
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIICIHUTENBHON cucTeMaMu. Beigenenue y



MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne m (yHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuii M UUCTHI MPOCTEHINMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuit
UMMYyHUTET. Teopust KIOHaIbHO-celeKTUBHOro uMmyHutera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUIA.

Pazgpaxxumocte M peryimsimus 'y  OpraHu3moB. Paznpaxumocts y
OHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpaXxuMoCTb U peryisimus y
pacteHuil. PocToBele BelecTsa U UX 3HaYCHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOM cucTeM. [umoTtanmamo-runoduzapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepumn», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuii», «KopueBbie cuctembl», «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM XKUBOTHBIX», «CKEIET 4elIOBEKay,
«IImmeBapurenpsHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHCTEMa, «Hepsnas CHCTEMAY, «Koxay, «MprIneynas CHCTEMAY,
«BplgenurenbHas cUCTEMay, «IDHAOKPHUHHAs cucteMa», «CTpOCHHME MBIIIIIbIY,
«mmynurer»,  «KuiieuynomonoctHsie», «CxeMa  MUTaHUS  PACTECHUN»,

«KpoBEeHOCHbIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPHD»,
«CtpoeHue 1uiaHapum», «BHyTpeHHee CTpoeHHe 0XIeBoro 4epsi», «HepsHas
cuctema peioy, «HepBHas cucrema rymkm», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  ntuny», «HepBHas — cucrtema
MIIeKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOMpPENnapaThl OJHOKJIETOUHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJIOBEKa,
00OpyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO U BO3TYIIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUIN, MOJIEIIH TOJIOBHOTO MO3ra Pa3JIMYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «l3yueHue TKaHEe paCTCHUIN.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecrosoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meno3. Craaun
Mmeiio3a. [loBegenune xpomocoM B Meito3e. Kpoccunrosep. buonmorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y uBOTHbBIX. [10J10BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CrocCOOBI
OIUIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOMUTAIOUIUX. 3apOABIIICBBIC JHUCTKU
(racTpyssanus). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHATLHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO KaK  pPe3yslbTaT HEpPapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHANIBHOE pa3BUTHE Pa3IUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. [lpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wMeramopdo3oM y O€CMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMyeckoe 3HauYeHHE MPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIpPOCTPAHEHUE B Ipupoae. Tumbl pocta XKUBOTHBIX. DakTOphl
PETYISIUN POCTA JKUBOTHBIX M YesioBeka. CTaauu moCTIMOPHOHATBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxxeHue u paszButue pacteHuil. 'amerodur m cropodut. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHWe CIOp B Ipollecce Meio3a.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHHU3MBbI pETYISLNNA OHTOT€HE3A Y PACTEHUN U JKUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecmosoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHue TuapbDy, «Menos», «XpoMocoMbly, «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HEnpsAMoe pasButue», «PasBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIBHBIX U JBYIOJIBHBIX pAacTeHUW», « KU3HEHHBIN ITUKII
MOpPCKOM  KamycTbD», <«OKWM3HEHHBIM UHKI MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKI.

JlaGopaTopHas padora «/3ydyeHre CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BrplsiBIeHUE NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIINX
pacTeHu.

Tema 11. I'eneTuka — Hayka 0 HACJIEJICTBEHHOCTHM W HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pa3BUTHS TEHETUKWM Kak Haykud. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€ueCTBEHHBIX YYEHBIX B Pa3BUTHUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHITUS U CUMBOJIbL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHA, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUS, THOPHUIBI, TCHOTHUTI, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKHMA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Koasuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®@ununyenko, H. B.
Tumodeer-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHHMS.

Jlabopatopuasi paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHOo00pa3ust THOPUIOB MepBoro nokosneHus. [lpasuno nomuHupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUs IPU3HAKOB. L{UToJIOrMueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB NP HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJEeIOBaHMUS  TpHU3HAKOB.  [luTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKPEILUBAHUS.

CueruieHHoe HacienoBaHue rnpuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICAOBAHUE T'€HOB, HAPYLICHHWE CLEIUICHUS MEXIy Ie€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIECICTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbIA I0J. ['eHeTuueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIUI.
['eHeTHUYECKNE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3axkoH
MeHnnens», «AHanu3upymrouniee CckpeluBanue», «HemomHoe TOMUHUpPOBaHHEY,
«CrierieHHOE HAcJIeIoBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajIenu3m», «B3auMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HAacJeJO0BaHUSA NPU3HAKOB, MOJIENb JJIs
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydyeHue pe3ynabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IlpakTnueckass padora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHUIHOTO
CKpEIIMBAHUA Y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiicTBue TreHOTHMIA W cpenbl Ipu  ¢GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHUMBOCTH: HEHACJICACTBECHHAS M HACJICJICTBCHHASI.

Moaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(DUKAITMOHHON
W3MEHYHMBOCTH.

I'enotunuueckas M3MeHUYMBOCTh. CBOMCTBA TCHOTHUIIMUYECCKON M3MEHUUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOuHaTuBHas WM3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3HO00pa3us B Mpejiesiax OJTHOTO BU/IA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHIAYUHUPOBAHHBICE MyTaluu. SnepHble H
HUTOIUIa3MaTHYeckue myTtanuuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTalnuid. MyTareHbel W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass W3MEHUYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb  DNUSECHEMUYECKUX (HaKmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2SAHUIMOS.

JdeMmoHcTpanuu

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

Tabmuet u cxeMbl: «Buael  um3MeHUMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs W3MCHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00JaeBaHUs YeI0BeKay», « Bumbl myTaruiiy.



OOopynoBaHue: XKUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacCTCHHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. I[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJIAIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKH . CoBpemeHHOE ONpPEAEICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[TI[P-ananu3a. HacnencTBenHbie 3a0051eBaHus YelloBeKa. [ eHHbIE 1 XpOMOCOMHbBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYEeCKOTO Ipy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['eneTtnueckue (akTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJI0BEKA K ITaTOJIOTUsIM.

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3ydeHUs] TEHETUKH
yesjoBekay, «I eHeTnyeckue 3a00I€BaHUs YEIOBEKay.

IpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JomMecTukanust W CeJIEKUUs. 3apoKICHUE CENEKIMU U JOMECTUKAIUU.
VYuenue H. W. BasunoBa o IleHTpax MNpPOUCXOXIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHUil. Ponb cenekuuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*KkuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBunoBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUY AJIbHBIN. Ortansl KOMOMHAIIMOHHOU CCJICKIINU. HUcnbiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ ToMoIIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboTHI.
PanuanMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYTalUil y KyJIbTYPHBIX



dbopm opranm3moB. Vcrmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK 1151 momydenust ucxonHoro matepuana JJis CeIeKIuH.

[TomyueHune MOJIUIUIONIOB. BryTtpuBuaosas THOpUIN3AIINS.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WKW ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcnonb3oBaHue
rerepo3uca B ceneknuu. Otnanénnas rudbpummnzauus. [Ipeomonenue Oecruionus
MEKBHUJOBBIX TUOPUAOB. JIOCTUKEHUS CEIEKIIMU PACTEHUMN U )KUBOTHBIX. «3eéHast
DesonoyuUs».

CoxpaHeHre U U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJIbTYp. /M3yuenue, coxpamenue u ynpasieHue
2eHeMUYeCKUMU Pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax VIVUUeHUs CYuecmayiomux U coO30anusi HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoell U nepcneKmueHblX MmexHoI02UlI.

JleMoHCcTpauumn

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pAa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAJIOB B HACICICTBEHHOW HU3MEHYHMBOCTH,
«MeTtoapl cenekiumny, «OtnanéHnas rudbpuauzanus», «MyTtaresesy.

JlabopaTopnasi padora «/3yueHue copTOB KyJNbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBka pacTeHuN.

IKcKkypeusi «OCHOBHBIE METOAbI W JOCTHUKCHHS CEJIEKIIMUM PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

Tema 16. buorexHosiorust ¥ CHHTeTHYECKAas1 OMOJIOT UL

OOBEeKThI, HCMHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TOMyYeHUE KHCIOMOJIOYHBIX IMPOIYKTOB,
BUHOJEene. Mukpoouosoruueckuii cuHte3. OOBEKThI MHUKPOOHOJIOTHMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMI U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIep KaIluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETUIECKUE Ty TH.



Kierounasa unxeHepus. MeTonsl KyJIbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuAu3alUs W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CeJlEKUUH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Mcnonv3osanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHrnss UM NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [T1P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanuss paka. 3D-OumoumkeHepus nns  pa3paOOTKU
(GyHAaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C IEJbI0 O00ECreueHUs] KOMOMHHUPOBAHHOU
3amuThl OT Bo3Oyautened OPBU, ycTaHoBiieHHE MOJIEKYJISPHBIX MEXaHHU3MOB
¢ynxumonrnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOLIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoab30BaHE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
pOU3BOJCTBEY, «Kiletounas nHxxenepus», «I eHHass HHKEHEPUD».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHUH B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

J{Broky1ye cuiibl 3BOTOIIUK BUAO0B 110 Y. JlapBuHY (BBICOKass HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunternueckord Tteopun dBomonuu (CTD). Hedrpanbhas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIIOLIMOHHOW TEOPUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCTpauU

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosnwe, Y. apsun, C. C. YerBepukos, 1. U. HImansraysen, x. Xongein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHHUs
MPUCHIOCOOJIEHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nmytemectBus Y. lapeunay, «Haxonku Y. Jlapsunay, «Dopmbl 60psObI
3a cymectBoBanuey, «lloponapl romy6eit», «MHorooOpasue KyIbTypHBIX (POpM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBMXKYLIUX CHJ OSBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUUECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiinuid. V3meHeHue
reHo(oH/a TOMYyJSIIMU KaK 3JIEMEHTApHOE HBOJIIOLIMOHHOE SBJICHHE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHAIpaBJICHHbIE W3MEHEHHMS 4YacTOT ajiened B momymamusx. Oddext
ocHOBaTensd. Iggexm Oymuiiounoco zoprviuwika. CHUdICEHUe 2eHemuueckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenos 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omAuMs  mOMyssIuii:
reorpadudeckas (mIpocTpaHCTBEHHAs ), OMoJoTHYecKast (PENPOyKTUBHAS).

EctecTBenHbIii oT0Op — HampaBisiomuii ¢gakrop sBodonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIUN,  pa3pbIBAOLIMIMA
(nm3pyntuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE M HBOMIOLUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KaK  pe3yJbTaT  MHKPOIBOIIOLHMH.
Bo3HukHOBeHHME ~ MpUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHuit y opraHu3mMoB: MOp(OIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykrypa. BumooOpazoBaHme Kak pe3yJbTar
MUKpPOAIBOMIOIMHU. M3omsimus — kimodeBoi (akTop BumooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIUIOnIU3anus,
rubpuanzans). JIuTeIbHOCT 3BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS MApa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUYMBOCTH K aHTHOMOTHUKAM M CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaMuK

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa Buaa», «Cxema mposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwkymine
CHJIBI 3BOJIOIUNY, «DKOJOTMUYECKas W3OJSIUS MOMYyJIAIUA CEBaHCKON (opermy,
«['eorpauueckass W30JSALUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoi», «IlomysiMoHHbIE BOIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0T00pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE),
«BnycTpranbasiii Menanu3m», «KuBble nckonaemsie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpaduueckoe BHUI000OpazoBaHUE
TPEX BUAOB JaHMABIIIEH», «IKOJIOIMUYECKOE BUIAO00PA30BAHUE BHUJIOB CHHUID),
«ITonunnouael pacrenuit», «KamycTHo-peaeunbIil ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCTIOCOOJICHUN, dYydesna NTUIl U 3Bepe
pa3HBIX BHJIOB, TrepOapuM pacTeHUW OJM3KUX BUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUI».

JlaGopaTtopnass  pa6ora  «llpucmocoOneHuss  OpraHu3smMOB UM UX
OTHOCHUTEJIbHAS LIEIECO00Pa3HOCTh.

JlaGopaTopnass paGora «CpaBHeHHWE BHUJOB MO MOP(OIOrHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3ydeHHS MaKpOdIBOMIONUHU. [lajmeoHTonOrmyeckue MeTO[bl
uzyueHus: oHBomonuu. Ilepexonueie ¢GopMbl M (PUIOTEHETUYECKUE — PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduueckue obmactu 3emmn. Bumbl-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKIE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYeCKue MEXaHU3Mbl 3BOJIOLMH OHTOT€HE3a M MOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapubsle  opraHbl M araBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsle TeHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOr€HETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallX U SBOJIIOIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. Koanesckuii, @. Mromiep, O. ['ekkenb.

Tabmunpl U cxeMbl: « OUIOTEHETUYECKUI P JIOMIAIN», «ApPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «lpei) KOHTHHEHTOBY,
«Penuktey, «HauanpHble cTaauu 5SMOpPHOHAIBHOIO Ppa3BUTHA TO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHATOTMYHBIE OpraHbDy, «PyIHUMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpHl 4YelOBEKa M MMMMaH3e», «[aBHbIe
HaIIpaBJICHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OOopynoBaHue: KOJUJIGKIIMU, TrepOapuu, MYJSKA HCKOMAEMBIX OCTaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpenCTaBlICHUs O 3apPOKIEHUU KU3HU (KPEALMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHKE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >ku3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU JBOJIIOLIHAH. [InanerapHas
(reonmoruueckas) SBOJIOINUSA. XHUMHUYECKas JBOJIONUSA. AOHUOTEHHBIM CHUHTE3
OpraHnyeckux BemecTs n3 Heoprannudeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnosuMepoB u3 MoHoMmepoB. Koarnepsatnas rumoresa A. .
Omnapuna, TMmoTe3a nepBudHOro Oyiapona JIx. XomnaeitHa, TeHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) u rumoresa «mupa PHK» V. TI'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropuss 3emuin U Meroabl €€ u3ydeHHs. lVIcKomaemble OpPraHHYECKHUe
octaTkd. ['eoxponosoruss u e€ wMeronpl. OTHOCUTENbHAasE U aOCOIIOTHAs
reOXpOHOJIOrUs. I'€0XpOoHOIIOrHYecKas IIKaa: 30HbI, 3pbl, IEPUOJIbI, STIOXH.



HauvanbHbie 3Tanbel opraHnueckor »HBoaOnMU. [losgBieHne u 3BOTOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUil. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacreHuit Ha cymry. [losiBIeHHE CHOpPOBBIX PACTEHUW W
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxXoxaeHrne NIBETKOBBIX
pPaCTCHUMN.

OCHOBHBIC ATallbl 3BOJIONHMH JKABOTHOTO MHupa. OCHOBHBIE apOMOPQO3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIponcxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMie MO 3paM U IEpUOAaM: apXel, MPOTEPO30il,
najgeo30i, Me3030M, KaitHo30¥. OOm@as xapakTepucThka KiuMara U
reoJoruyeckux mpoueccoB. [losiBIeHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBHs U BIUSHHUE HAa Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHHUSI — 3KOJIOTMYECKHE KPU3UCHI Mpouuioro. IIpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPTaHU3MOB.

JleMmoHcTpanuu

[Toptpetsi: ®@. Penu, JI. Cnannanuanw, JI. [Tactep, . 1. Meunukos, A. U.
Omapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoXJIeHUsl Xu3Hu», «Cxema ombita C. Mwmuiepa, I'. FOpuy,
«JTamnbl  HEOPraHWYECKOW  3Bomouun», «l'eoxpoHosorMyeckass  IIKajiay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY», «CxeMa 00pa3oBaHHsS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdosel  pacteHuit», «PuHnOGUTH», «OIHOKJIETOYHBIE BOJOPOCIH,
«MHoOTrOoKIeTOuUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onoceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «UnEeHUCTOHOTHEY, «PbIOBIY, «3€MHOBO/IHBIEY,



«IIpecmbikaromuecsy», «lItnusyy, «Muekonuraromue», «Pa3Buthe XuzHuU B
apXeucKom spe», «Pa3BuTHE )KU3HU B MPOTEPO3OUCKON Ipey, «PasButue xu3Hu B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpe», «Pa3BuTue XKu3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPTaHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENApPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOKHMX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, 4Yydellda NTULl U 3BEpeEw,
KOJUIEKIIMM OKAMEHEJIOCTEMN, IOJE3HBIX HCKOMAEMbIX, MYJSKH OPraHUYECKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  saboparopHas paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydeHno abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHH B
NEPBUYHOI aTMochepe».

JlabopaTtopHasi pa0ora «/I3ydyeHHe M ONHCAHHE MCKOMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB.

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pacTECHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHsle
B033peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEJIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIIOBEKA € JKMBOTHBIMU:  CPaBHUTEIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHe roJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((pakTOpbl) aHTPOIOreHe3a: OMOJIOTHYECKUe, COI[UaIbHBIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hble O00E3bSHBI
(TIPOKOHCYJIBI) M PAaHHUE MTOHTHBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JToJed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKU JoJel. YeloBeK yMelblil, epBbIe
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEH
3a  npenensl  Adpuku. YenoBek reipenbOeprckuil —  0o0OmME  MpeNoK
HEaHIEPTAJIbCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOI0. YelmoBeK HEaHAEePTAIbCKUN
KakK BHJ JIIOJEH XOJOAHOTO KiIMMaTa. YeloBEeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHMI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TameoreHeTrka 1 NajgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIN OTOOp B MOMYJISILIUSIX
yenoBeka. MyTanMoHHBIA Tiporiecc ¥ moaumMopdusm. [lomynsiuoHHbIE BOJIHBI,
npeiid reHoB, mMurpanus U «3(pQPeKT oCHOBATENs» B MOIYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [loHarue o pace. bosblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHcKas). Bpems M myTuH paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBEeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusnue reorpadguueckoil cpeapl u Apeiida reHoB Ha Mopdosoruio u
bu3MONOTHIO YeTOBEKA.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS W MAJCOAHTPONOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. buoconnaneHbple HcCIeNOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMHA OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTUNY, «['0JIOBHON MO3T uenoBeKay,
«YenoBekooOpa3Hble 00€3bAHB, «CKENeT YeIoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYIHE CHUIIBI aHTPONIOT€HE3a», « DBOJIIOIIMOHHOE
IpPEBO  YENOBEKa», «ABcrpamonurek», «UYenosek  ymenslid», «Yenosek
IPAMOXOIAIIMI, «JleHucoBckuid yenoBek» «Heannepranbup», « KpoMaHbOHIBD),
«IIpenku yenoBekay», « ITarbl IBOJIFOLUN YETOBEKA», «Packl yemoBekay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPEJAMETOB  MaTepUaIbHOM
KyJbTYpbl TpPENKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMH CIOKETAaMH TPOUCXOXKICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOTIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
gyeperna 4YeJOoBEKa M 4Yepena IIMMIIAH3€, MOJENIb KHCTH YEJIOBEKA M KHUCTH
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «M3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPIMOXO0KICHUEM.

IIpakTnueckas padora «/3yueHne SKOJIOrMYeCKUX aJalTallil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kaloleil cpeaoi

3apoxaeHre U pazButue 3kojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauésa. Pa3gensl u 3amauun
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTHUMH HAYKAMH.



Metoasl sxonoruu. I[loneBbie HaOmoneHUs. DKCIEPUMEHTHI B JKOJIOTHU:
npupojHble W JnabopatopHble. MoJenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€H YeNOBe4YeCTBA ¢ Npupoaoil. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYpPbI U 3KOJIOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Cesepiios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensl skomorum», «Metoasl skonoruuy, «Cxema
MOHUTOPHUHIA OKPYXAIOLIEH CPEIbD».

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTHYECKUX (PAKTOPOB: abUOTHUYECKHE, OMOTUYECKUE, aHTponoreHHble. O0mue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuil dakrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHMIO K cCBeTy. CUTrHaJIBbHAs poOJIb CBETA.
doTonepruoausM.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHus3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHuilt K
HoJIIepKaHuIo0 BoJHOTo OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
rlyOMHHAasT  TMOJANOYBEHHAas, BHYTpUOpraHu3MeHHas.  Dusuko-xumuyeckue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE puUTMbL. CyTOYHBIE U
roJu4yHble PUTMBL. [IprUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIIOBHUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O >KU3HEHHOW (Qopme.
XKuznennole POpMBbI pacTeHUM: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIC (OPMBI JKUBOTHBIX: THAPOOMOHTHI,
reoOnOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pasa KU3HH.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHMYecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aWMMOJCUCTBUNM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUS.

JeMoHCTpaMuK

Tabmuubl U cxeMmbl: «2Ikonorudeckue (axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeninokpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bBHOJOrHYECKHE PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KUBOTHBIX),
«DKOCHUCTEMA MIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUS, «XulHudecTBo», «llapasutuzmy», «KoukypeHuus», «CumMOuo3y,
«KommeHcanuszmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX OKOJOTUYECKUX (PAKTOPOB, TepOapuu CBETOIIOOMBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCAIIMXCA K rurpoduraM, kcepoduram, mMe3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBiIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD).

JlabopaTopnasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHUHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOIYJIAMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Monmynsimua ~ Kak
Oounonornyeckas cucrema. Poib HEOTHOPOAHOCTH Cpenbl, PU3NUECKUX OaphepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuid.  OCHOBHBIE TIOKa3aTeMM TOMYJISIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pDaCTHAas M IIOJIOBAasi CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyiasiuuud. OneHKa YUCICHHOCTU MOIMYJISIHH.
JvHaMmuka momnyiasiuuu U €€ peryysiius. bHOTHYeCcKHi MOTEHUHAN MOIMYJISLIUU.
MopaenupoBaHue JUHAMUKU NOMyJsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsnus YuCICHHOCTH MOMYJISIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTH. JKOJIOTUMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiorndeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0rMYECcKOu
Hu. [loTeHnmanpHas u peann3oBaHHAs HULIU.

Bun kak cucrema nomyisuuid. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUS WU MUrpaluid >KUBOTHBIX. buosormueckue
VMHBA3UU Yy KEPOJHBIX BUIOB.

JleMoHCcTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cxeMbl: «OKOJOTHYECKUE XaPAKTEPUCTUKU TMOMYJISAIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysanun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTunHconay.

O6opynoBanue: repbapuu pacTeHUM, KOJJICKIIUN KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCCeNICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrtema kak oTkpbiTas cucrema (A. k. Tencnn). OyHKIMOHAIbHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTHI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u ceru. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wikl B 3kocucTeMax. KpyroBopoT BElIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTelau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YHCEN, OMOMAaCChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYMHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykneccuu. Kimmmakcunoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcUcmemvl Mopetl U
oxeanos. Ixocucmemvl MyHOp, 1€co8, Cmenell, NyCMmbultb.

AHTPOTIOTEHHBIE HIKOCUCTEMBI. ATPOIKOCHUCTEMA. ATpPOILECHO3. Pazmuums
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opopackas
dbropa u ¢ayna. CuHaHTpomm3alus TOpPOACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3gpgexma u 6udo8-30uukamopos (Kirouesvix
61008) 6 yHKYUOHUposanuu 3Kkocucmem. IlepeHoC SHEPTUU U BEIIECCTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUll  PA3HbIX Mmunos Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCmBUs.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKocHCcTeMa

HIMPOKOJIUCTBEHHOTO JIECay», «IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
TPYINIbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT MTUPAMHIA YHCEID»,
«IKonoruyeckas mupamuyia OMOMacCChly), «IKOJIOTHUECKass MUpaMUia SHEPTUNY,
«O06pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jeca Mocie
noxapa», «9Kocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPI'uM B arpoiieHose», «[Ipumepsl ypOoskocucTem».

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOdapuu KyJIbTYpHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIETh
YKOCHUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanre ypo0o3KOCUCTEMBD».

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYpcHs «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B qyOpaBy, Oepe3HSsiK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKocHcTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemmanerapuas o0osiouka 3eMJM, TNI€ CYIIECTBYET WIIH
CyIlleCTBOBaJIa >kKM3Hb. Pa3zBuTHe npeacraBieHuil o onochepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. Ob6aactu 6mochepsr u e€ coctas. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CylecTBOBaHusl Ouocdeprsl. OcobeHHOCTH OHOChEpHl KakK
rio6abHOM PK0cHCTeMBbL. JMHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh sIBIEHUMN
B Omocdepe.

3oHaneHOCTh OWochepnl. Ilonstue o Omome. OCHOBHBIE OHWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHBIE U ITUPOKOJIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Ctpykrypa 1 QyHKIUS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIHANIa U
ounochepHbIX QyHKIUH.

JlemoHcTpanuu

[Toptpetsl: B. U. Bepuanckuid, 9. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopor a3ora B mpupoae»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B Mpupoe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmn», «Kimmarnueckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanueiii jgec», «IIIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycToiHsy, « Tponnueckuid gecy.

OO6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OIIafA cpeaa

OKOJIOTUYECKHE KPU3UChI M MX MNpUYMHBI. Bo3nelicTBUE 4YeNOBEKa Ha
ouocdepy. 3arpszHeHue BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne noussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOT€HHOE BO3JIECMCTBUE HA PACTUTENBbHBIA U KUBOTHBIM MHUp. OXpaHa
pPaCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojanbie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W IMPUPOJIBI.
PannonanbHOE  MPUPOJONOJIB30BAHUE M COXpaHEHHME  OHMOJIOTMYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccie008aHus nepexooa K pecypcocbepezaroujeii U
KOHKYPEHmMOCcnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHogbl



sKopeaburumayuu IKocucmem U cnocobos 6OopvOvLl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u nazemHwvIx d9KOCUCTIEM.

JleMoHCTpanun

Tabmumel W cxeMbl:  «3arpsi3HeHHE  aTMOcdepb»,  «3arps3HEHHE
runpochepsr», «3arpssHeHue TOouBBY, «llapHuKOBEIE 3PdexT», «Ocobo
OXpaHsieMbIe PUPOTHBIE TEPPUTOPUNY», « MOJEH YIIPaBIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSE TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHHME OOYYarONUMUCS POCCUUCKON
IPaXKIAHCKON UJIECHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOOINpEACNICHUIO, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAJAUIUN Pa3BUTHA OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCMUTATEIBHOM JCSATEIBHOCTU B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHHS K 3aKOHY W IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI yudeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH O0OYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE PEAU3ALMA OCHOBHBIX HAIpPaBICHUN
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHUTYLIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNIATh COOCTBEHHYIO TMO3MUIMI0 [0 OTHOUICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOIO BBIIIOJIHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKIEHUM CIHOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPHUPOJIbI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YCeHHUs] OWUOJOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IyXOBHBIX LIEHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSICh HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHUA KYJILTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAaHHWE W pealu3alus 370pOBOro M 0e30macHoro oopasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHME MOCIEACTBUN M HENPUATUS BPEAHBIX NPUBBIYEK (YHOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIIHLHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOPAa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIlEeCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IUIAHUPOBAHMS TIOCTYIIKOB M OLIGHKM MX BO3MOXHBIX IOCJIEICTBUM IS
OKPYXarOUIEN CPeIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTed HuX
pEeLIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU pPELICHUU NpoOJieM, CBSA3aHHBIX C pPALMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHIIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE  HEINpUIATHE JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaOLIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJAroNpUsATHBIE SKOJIOTHYECKHE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATH UX;



HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBITIUICHHUSI, YKOJIOTHIECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTUYECKOMN HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TI03HABATEIbHON, KOMMYHUKATUBHON W COITMATBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTUIO B IPAKTUYECKOMN NIEATETbHOCTH SKOJIOTUYECKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHMAJIOTE
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHMUE SI3BIKOBOW M YHUTATENbCKOM KYJIBTYpbl Kak CpelIcTBa
B3aMMOJICUCTBUS MEXKTY JTIOABMHU U TIO3HAHUS MHUPA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ POl B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOEKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi MepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIMOHAJIBHOM I'PaMOTHOCTH oOydarommxcs, (GopMupyeMoit
IPU U3y4YEeHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IMOJy4YaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SBIICHUU OKPYXAIOMIEro MHUpPa M MPOUCXOAAINNX B HEM M3MEHEHUH,
yMEHUE JiefaTh OOOCHOBAHHBIE 3aK/IIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IEJIbIO TIOJTyYEeHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
penieHus Ipo0JIeM B peallbHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOCKTHYIO M MCCIICIOBATEIBCKYIO JEATEIbHOCTh HHIUBHUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HII/IXCSI
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I_H€Hay‘-IHLIC IMOHATHA, OTPAXKAKOIIUC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 141 Iprme);
YHUBCPCAJIbHBIC y‘IG6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GYyHKIIMOHATHHON
ITPaMOTHOCTH ¥  COLMAJbHOW KOMIIETECHIIMM OOYYalolIuXcs; CIIOCOOHOCTD
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCAJIbHblE yueOHbIE JEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCaJbHblEe yueOHbIE AEHCTBYSI, KOMMYHHUKAaTUBHbIE YHUBEPCAJIbHBIE YUeOHBIE
NEUCTBUS, pEryJsITUBHbIE YHHUBEpPCAlbHbIE YUYEOHbIE JEWUCTBUS, COBMECTHas
NEeATEIbHOCTb.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUSI:

CaMOCTOATENBbHO  (QOPMYyJNHMpPOBAaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanm3a, cuHTE3a, CpaBHEHM S, KilacCupUKaIu, 0000IICHUS), PACKPBIBATH CMBICII
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTHMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJOTUYECKHUE MOHATUS JUIsl 00OBsICHEHUS (DAKTOB U SIBICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYKIEHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpenctBa Uil IPEACTaBIICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-HCCIIEI0BATEIbCKON U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspemieHusi MmpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PELIEHUS IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCJIE TIPHU CO3/IaHUU YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIBIITh I[IPUYMHHO-CJIICACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, POTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIEHANPABICHHBIA TMMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATEJIbHYIO M MPAKTUYECKYHO 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUUYHBIX UCTOYHHKAX MHPOpPMAIUH (TEKCTe Yy4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBaATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAYYHBIA S3BIK B KadecTBE CpEACTBa MpH paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONBb30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pAaclO3HaBaHWSA W 3alATHl  WHOOpPMAIWH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXJaaeMoi TeMbl (yMEHHUE 3a]aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJICH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme (HopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€IM  COBMECTHOM  JEATEIBbHOCTH, OpPraHW30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMIi pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHUE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJasTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JECHCTBHUAX M IMOCTYNKAax IO OTHOLICHHIO K JKMBOHM IPHUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIIBHOCTH U JKM3HECHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B NIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQUIeKCUH AJIsi OLEHKH CHUTyallH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBAThb PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC pPE3yNBTaTBl OCBOCHHS COJCP)KAHMUS Y4eOHOTO TpeaMeTa
«buonorusiy Ha yriayOAEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npobuapHOro  o0yueHus:  oOydaronuxcss — Owojormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETAIMU U MPEeOOPa30BAHUIO 3HAHUMN, BUJBI JIESITEIHLHOCTH IO
MOJTYYECHUIO HOBBIX 3HAHUW W UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
roJlaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 10
Kacce NOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroOHAJIBLHOTO
MIPUPOJIOTIOIB30BAHUS, O BKJIAJE POCCUMUCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U DPa3BUTHE), OUOJOTHYECKUE TEOpUU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuenuss (H. W. BaBwioBa — o mneHTpax
MHOTOOOpa3usi U TMPOUCXOKICHUS  KYJIbTYPHBIX  pAcTEHUM),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJICHHUS, PACIICIUICHUS, YHCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. H. Basuiosa), HNPUHLIHIIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHBIC MPU3HAKHN: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKa, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBAaTh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
(GYHKIUSAME, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHUCTEMaMH OPraHoB M HMX (QYHKIMSAMH, MEXIy STanamu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTIMUYMUTEIbHbIE NPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXIY UCCIIEyEMbIMU OMOJIOTMUYECKUMHU MTPOLIECCAaMU U SIBICHUSMH, JENIaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUraTh TUIIOTE3bl, MPOBEPATh MX 3SKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIUpys Ledb WCCIEIOBAHMS, AaHAJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThI U A€NIaTh BBIBOJIBL;

YMEHHME Y4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAayYHBIX OOIIECTB, U
nyOJMYHO  TPEJCTaBISATh  MOJY4YEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHusx;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAMpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3JaHHME TPAHCTEHHBIX
OpraHU3MOB);



yMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccCHoHaTbHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJILCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH podeccuu u
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yabTaThl OCBOeHUsI yueOHOoro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

chOpPMHPOBAHHOCTh 3HAHUW O MECT€ U POJM OUOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npobjieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOTIOIH30BaHUs, U B (HOPMUPOBAHUH IIEHHOCTHOIO OTHOIICHUS K MPUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BJIAJIETh CHUCTEMOW OHOJIOTHYECKUX 3HAHUW, KOTOpas BKIIOYACT
OMpENCNICHUs] ¥ TOHUMAHUE CYIIHOCTH OCHOBOIOJAraroluX OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, 3KOCUCTeMa, Ouocdepa), OHOIOTrHUYECKUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampasieHusx 3Bomtouun, B.M. Bepnanackoro — o
ounocdepe), 3akoHbl (reHetnueckoro paBHoBecust [x. Xapnu u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma [O. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YMEHHME  BJQJACTh  OCHOBHBIMU  METOJlaMH  HAy4YHOrO0  IO3HAHWA,
WCIIOJIb3YEMBIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00BEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHHUI B IPUPO/IE;

YMEHHE BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOLICHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIUZUPYIONMIETO, JBHXKYILIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITATPUYECKOTO
BUJI000pA30BaHUS, BIUSHUS JABMKYIIUX CHJI SBOJIONMU HA T€HO(POH T TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
ABOJIIOIIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YPHEPTUH B IKOCHUCTEMAX;

YMEHHME YCTaHaBJIMBAaTh B3aUMOCBS3UM MEXKIYy TMPOIECCAMH IBOJIOINH,
JBIDKYIIMME CHJIAaMUA aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K cpefie OOMTaHUs, aOMOTUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIS JOKAa3aTelbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa41, BBISBIISITH TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI U IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOIATH
npaBuia mpy paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYA0BaHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, AaHAJTU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U ICNIaTh BEIBOBL;

YMEHHME Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIbCKOM paboTe Mo OMOJIOTuH,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJIbTaTbl HAa  YUYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUIMHAX, MOCICACTBUIX W CIOCO0aX MPEeAoTBpPAIICHUS
ri100aapHbIX U3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO35SHCTBA, IHIIEBON
MIPOMBITIUICHHOCTH, YTIIYOJIATh TIO3HABATEIbHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 b 1
HOTOTHA Kax Hayxa https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
2 XK 2 1
MBLIE CHCTCMBI M HX H3yHCHHC https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 b 2 0.5
HOTOTIBT ITETIEH https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 X 10 1
MMHTHACCKad OpTAHH3ALIHA KICTIH https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 8 2
Crpoenne 1 dyHKInH KIeTKH https://m.edsoo.ru/7f41cc74
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1 1 bubnuotexa [JOK
KJIETKE https://m.edsoo.ru/7f41cc74
7 Hacnencteennas nuagopmanus u 9 05 bubnuorexa [JOK
peanm3anus eé B KIETKE ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
XK i 1
8 VISHCHHBIH HHICT KOICTICH 6 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
17 1.
o CTPOCHHE 1 pyHKILHH OPraHH3MOB > https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
10 Pa3smHOXkeHue u pa3BUTHE OPraHU3MOB 8 1 1.5 https://m.edsoo.ru/7f41cc74
11 ['eHeTrka — HayKa O HACJIEACTBEHHOCTH U 2 0.5 bub6mmoreka [IOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HN3MCHYUBOCTHU OPTaHU3MOB

https://m.edsoo.ru/7f41cc74

12 3aKOHOMEPHOCTHU HACJEACTBEHHOCTH 10 1 ngg;f::;;g rou/I;f41cc74

13 3aKOHOMEPHOCTH H3MEHYUBOCTH 6 1 E::g?;l;fg;g r(a/I;f41cc74

14 I'eneTuka yenoBeka 3 0.5 E::fg;;f;igr(z}; f4lcc74

15 Cernekuus OpraHu3MoB 4 1 E:fgﬁﬁ:;;gr(z/l;f4lcc74

16 buoTtexHonorus u cMHTeTUYECKask OUOIOTHS 4 l;tptlfsn ;;f;;g 8};f41cc74

17 Peseproe Bpemst 1 f;fggggg;ggﬁf4lcc74
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeEM Korrrpoasreie  Tpaktuseckue (ungposBbie)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 3apokJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4 1
MpeJICTaBICHU B OMOJIOTUI
2 MuKpo3BOIIOLHS U €€ PE3YIIbTAThI 14 2
3 Maxkpo3Bosronus 1 €€ pe3yabTaThl 6
4 [TpoucxoxaeHrue u pa3BUTHE KU3HU Ha 15 1 15
3emuie
5) [TpoucxoxaeHue yenoBeka — aHTPOIIOTEHES 10 1
DKOJI0rus — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou
Opranu3Msl U cpesia 0OUTaHMs 9 15
DKOJIOTHS BUAOB U TOMYJISIUAN 9 0.5
9 DKos0rus coodIecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 brocdepa — riobaibpHas SKOCUCTEMA 6 1
11 YenoBek U OKpyrKarolas cpeaa 6
12 PesepBHOE Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 7.5







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoapirie  Ipaxruteckue U3Y4YeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 buonorus kak KOMIUIEKCHAsI HayKa U Kak 1
4acTh COBPEMEHHOTO OOIIECTBA 02.09.2024
2 JKuBble cucTeMbl U UX CBOMCTBA 1 04.09.2024
3 YpoBHEBast OpraHU3aLusl KUBBIX CHCTEM 1 06.09.2024
4 HcTopust OTKPBITHS U U3YYEHUS KIIETKU. 1
Knerounas Teopus 09.09.2024
Metoasl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas padora
5 «M3y4eHne MeTo10B KJIETOYHON OMOJIOTHH 1 0.5
(xpomatorpadusi, snexTpodopes, 11.09.2024
muddepeHIMaTbHOE HEHTPUPYTHpOBaHUE,
[TLIP)»
6 XUMHUYECKUN COCTAB KIETKH 1 13.09.2024
7 MuHepasibHbIE BEIIECTBA KIIETKH, HX 1 1
Ouosornueckas poib 16.09.2024
Opraanyeckue BenecTBa KIeTKH — OCJIKH.
8 JlaGopaTtopHas pabora «O0Hapy)eHHE 1 0.5 18.09 2024

OEJIKOB C IIOMOIIBIO KAYECTBCHHBIX




peaKLHin»

CBoiicTBa, ki1accupuKaius u GyHKIHHA

| 0enKoB 20.09.2024

10 Opranuueckue BellecTBa KIeTKH —
YTJIEBOJIBI 23.09.2024

11 Oprannyeckue BenecTBa KIeTKH —
JIUTIU B 25.09.2024
Hyxknennossie kucnotsl. JIHK nu PHK.
JlabopaTtopHast pabora «HMcciaenoBanue

12 0.5
HYKJIEMHOBBIX KHUCJIOT, BbIJICICHHbIX U3 27.09.2024
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY

13 Crpoenue u ¢pynkiun ATO. [Ipyrue
nykieosuarpudocharsr (HTD) 30.09.2024
CexBennpoBanue [JHK. Meroms

14 TE€HOMUKH, TPAHCKPUIITOMHKH, 02.10.2024
IPOTEOMHUKHU

15 MeTto1bl CTPYKTYpHOM OHOJIOTHH 04.10.2024

16 Tuns! kietok. [TpokapuoTrnyeckas kieTka 07.10.2024
CrpoeHne 3yKapuOTHUECKOM KIETKH.

17 HpaKTI/I‘{ef:KaSI pabota «M3y4yeHue cBONCTB 0.5 09.10.2024
KJIETOYHOM MeMOpaHb»

18 [ToBepXHOCTHBIN armmapar KJIeTKH 11.10.2024
OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpakTuueckas padota «M3ydenue 0.5 14.10.2024

JABVKCHUSA OUTOINIA3MBbI B paACTUTCIIBHBIX




KJIICTKax»

20

21

22

[TomyaBTOHOMHBIE OPTaHOMIbI KJICTKH:
MUTOXOHJIPHH, TuTacTUIbL. JlabopaTopHas
pabota «MccnenoBanue mia3Moau3a u
JETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

HeMeM6paHHHe OpraHou bl KJICTKHU

Ctpoenue u GyHKIIH s1Ipa

0.5

16.10.2024

18.10.2024

21.10.2024

23

CpaBHuUTENbHAS XapaKTEPUCTUKA KIETOK
sykapuot. JlabopaTopHas padora
«3y4yeHune cTpoeHus KJIETOK pa3InYHbIX
OpPraHU3MOBY

0.5

23.10.2024

24

ACCUMUIISITIVS ¥ TUCCUMILTSALINS — JIBE
CTOPOHBI MeTaboau3Ma. THrbr oOMeHa
BemecTB. JlabopaTopHas pabora
«/3yueHne KaTaIUTHICCKOW aKTHBHOCTH
dbepMeHTOB (Ha IprUMepe aMUIIa3bl WK
KaTasas3bl)»

25.10.2024

25

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonm3Mma. JlaboparopHas
pabota «3yuenue pepMeHTaTUBHOTO
pacuienjaeHus NepoKcHuia BoJOpoa B
PaCTUTENBHBIX U )KUBOTHBIX KIETKAX)»

0.5

04.11.2024

26

27

benku-akTuBaTOphl U OEIKU-UHTHOUTOPHI

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

06.11.2024

08.11.2024




28

dorocunres

11.11.2024

Xemocwunres. Jlaboparopnas pabora
29 «CpaBHeHHE MPOIIeCCOB POTOCHHTE3A U 0.5 13.11.2024

XEMOCHHTE3a»

AHa3poOHBIC OpraHnu3Mbl. Buibl
30 opoxenus. JlabopaTopHas pabora

«CpaBHEHHE MTPOIIECCOB OPOKEHUS U 15.11.2024

JIBIXAHUSD)
31 AspoOHBIE OpraHU3MBbL. JTaIlbI

SHEPreTHYEeCKOro ooMeHa 18.11.2024

DHeprusi MeMOpaHHOTO TpaueHTa
32 npotoHoB. Cunrte3 AT®: pabora

HgOTOHHOﬁ ATCD-CI/IHTaSLI;) 20.11.2024
33 Peakmui MaTprdHOTO CHHTE3a 99 11.2024
34 TpaHCKpUTIIUS — MaTPUYHBIA CUHTE3

PHK 25.11.2024
35 Tpancisuus u e€ 3ransl 9711.2024
36 KoaupoBanue amuHokucnor. Poib

pubocom B OnocuHTe3€e OeKa 29.11.2024
37 Opranuzanus reioMa y mpoKapuoT u

JYKapuoT 02.12.2024
38 MoJtekysipHbIE MEXaHU3MBbI SKCIIPECCHH

TEHOB y 3YKapHOT 04.12.2024
39 Bupycbl — BHeKI€TOUHbIE (OPMBI KUZHU 05

1 oOnuraTHBIC Mapa3uThl. [IpakTuyeckas 06.12.2024




pabota «Co3naHue MOJIEIH BUPYCa»

Bupycurbie 3a001eBaHus Yel0BEKa,

4
0 YKUBOTHBIX, PACTEHUH 09.12.2024
41 HanorexHonoruu B 610I0TUY U MEAULIMHE 11.12.2024
42 Ku3HEeHHBIN UK KIETKU 13.12.2024
43 Marpuunsiii cuare3 JJTHK 16.12.2024
Xpomocomsl. JTaboparopHast pabora
44 «/3yueHnue XpoMOCOM Ha TOTOBBIX 0.5 18.12.2024
MUKpOTIpenaparax»
45 Jlenenue KJIETKA — MHTO3 20.12.2024
Tunel kneTok. Kapuokunes 1 IUTOKHHES.
JlaGopaTtopHnas pabora «Habmronenue
46 0.5
MUTO3a B KJIETKaX KOHYMKa KOpelllKa JyKa 23.12.2024
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 Perynsuus »KM3HEHHOTO IIUKIIA KJIETOK 95,12 2024
48 OpranusMm Kak eIMHOE LIETI0e 27122024
49 Txanu pacrenuii. JlTabopatopHuas pabora 05
«3ydyeHune TkaHen pacTeHUIN ' 13.01.2025
TkaHM )KUBOTHBIX U Y€JIOBEKA.
50 J 4 i 0.5
abopatopHas padorta «/3ydyeHnue Tkanei 15.01.2025
KUBOTHBIX)»
51 Opranbl. CHCTEMBI OPTaHOB. 0.5




JlaboparopHas pabota «/3y4ueHne opranos 17.01.2025

I[BETKOBOT'O PACTCHUSD)
52 Ornopa Tena opraHu3MoB 90.01.2025
53 JIBukeHne opraHu3MoB 99 01.2025
94 [Iutanue oprann3MoB 24.01.2025
55 [Muranue MO3BOHOYHBIX KUBOTHBIX.

[IumeBapurenbHas cucreMa 4eaoBeKa 27.01.2025
56 JlpIxaHue opraHu3MoB 99.01.2025
57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U

yeJioBeKa 31.01.2025
58 TpaHCTIOPT BEIMIECTB Y OPTaHU3MOB

03.02.2025

59 KpoBeHocHas cucremMa mo3BOHOYHBIX

JKUBOTHBIX U YEJIOBEKa 05.02.2025
60 Brinenenue y opraHu3MoB 07.02.2025
61 3amuTa y OpraHu3MoB 10.02.2025
62 NMMyHHas cucrema 4yenoBeka 12.02.2025
63 PazipakxuMoCTh M perysimus y

OpraHU3MOB 14.02.2025
64 I'yMopanbHast perymisius u SHIOKpUHHAS

CHCTEMA )KMBOTHBIX U YECJIOBCKa

17.02.2025




65

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

19.02.2025
66 [TooBoe pazMHOKEHUE 91.02.2025
o Metios 24.02.2025
l'amerorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJeTOK. JIabopaTopHas pabora
68 0.5
«/3yueHue cTpoeHUs MOJIOBBIX KJIETOK Ha 26.02.2025
TOTOBBIX MHUKpPOIIpEapaTax»
69 WnauBuayanpHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3 28.02.2025
20 3akaJKa OpraHOB U TKaHEU U3
3apOJIBIIECBHIX JTUCTKOB 03.03.2025
Poct u pazBuTHe JKUBOTHBIX.
JlaGopatopHas paboTa «BplsiBIeHHe
71 . 0.5
MIPU3HAKOB CXOJCTBA 3apOAbIIIECH 05.03.2025
MO3BOHOYHBIX JKUBOTHBIX)»
PasMHOXeHUE U pa3BUTHE PACTEHUM.
72 JlaGopartopHas paboTa «CTpOCHIfe OpraHoB 0.5 07.03.2025
Pa3sMHOKEHUS BBICIIMX PACTEHUI»
73 HcTopust CTAHOBIICHUS M Pa3BUTHS
TeHETUKHU KaK HayKH 10.03.2025
OCHOBHBIE TIOHSATHUS U CUMBOJIBI T€HETHUKH.
74 JlaGopaTtopHnast pabota «,HpOSO(i)I/IJ'IauKaK 0.5 12.03.2025
00BEKT TeHETUIECKUX HCCIICIOBAHUIN
75 3aKOHOMEPHOCTH HACIEAOBAHUS 05
NpU3HAKOB. MOHOTHOpUAHOE 14.03.2025




ckpemuBanue. [IpakTuueckas pabota
"N3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO
CKpelnuBanus y apo3oQuibr”

I{uTonorunueckre OCHOBBI

76

MOHOTHOPHUIHOTO CKpPEIINBAHUS 17.03.2025
77 AHanu3upylolee CKpeuBaHue.

Hemnonnoe nomuHupoBanue 19.03.2025

JurulpunHoe ckpeniBaHue.

[TpakTuueckas pabora «3yuenue
78 0.5

pe3yNbTaTOB TUTHOPUIHOTO CKPEIUBAHUS 21.03.2025

y Ip030(HIIBD
79 [uromornyeckrue OCHOBBI JUTUOPHTHOTO

CKpEITUBaHUS 31.03.2025
80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 02.04.2025
81 XpoMOCOMHasi TEOpUS HACIIEICTBEHHOCTH 04.04.2025
82 I'enetuka nona 07.04.2025
83 r

SHOTHIT KaK IIeJIOCTHAs CUCTEMa 09.04.2025

84 I'eneTnueckuii KOHTPOJIb Pa3BUTHUS

pacTeHUH, )KMBOTHBIX U YEJIOBEKa 11.04.2025
85 W3mMeHunBOCTh NpHU3HAKOB. Buasl

W3MEHYHBOCTH 14.04.2025
86 MoaudukanroHHass K3MEHYUBOCTh 16.04.2025
87 BapuanuoHHsIi paa 1 BapualmoHHAs 0.5




88

KkpuBasi. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
[TocTpoeHne BapHallMOHHOTO psifa U
BapUAIMOHHON KPUBOII»

I'enoTunuyeckas U3MEHUMBOCTb.
KoMOunHaThBHAs N3MEHYHUBOCTE

18.04.2025

21.04.2025

89

MyTtaunoHHasi U3MEHYUBOCTb.
[IpakTuyeckas pabora «MyTtanuu y
Tpo30¢hUiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

23.04.2025

90

91

3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. DMUTCHETHKA U ATTUT€HOMHUKA

I'eneTtuka yenoseka. [Ipaktuueckas pabora
«CocTaBiieHUE U aHAIU3 POJOCIOBHOIN

0.5

25.04.2025

28.04.2025

92

MeToabl METUITMHCKON T€EHETUKHT

30.04.2025

93

94

95

3HadeHue MEIUIIMHCKOM T€HETUKU B
NpeaoTBpaAlICHUU U JICYHCHUHU
TeHETUUECKHX 3a00JIeBaHMIl YeIoBeKa

OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «3yueHue copToB
KYJIbTYPHBIX PACTEHHH U MOPOJ JOMAIIHUX
KHUBOTHBIX)»

MeToap! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabota «3yueHne MeToa0B
CEJICKLIUH PACTCHUIN»

0.5

0.5

02.05.2025

05.05.2025

07.05.2025

96

JlocTHKEeHHS CEeNEKIIMU PaCTEHUN 1




*KUBOTHBIX. [IpakTnueckas pabora
«ITpuBHBKa pacTeHuU

12.05.2025

CoxpaHeHue, U3y4eHHe U UCII0JIb30BAHNE

97 1
TEHETUUYECKUX PECYPCOB 14.05.2025
broTexHooTHs Kak HayKa ¥ OTpaciib
98 npou3BojcTBa. [IpakTnyeckas padbora 1 0.5 16.05.2025
«M3y4yeHne 00beKTOB OMOTEXHOJIOTHIY
99 OCHOBHBIC HANPaBJICHUS] CHHTETHYECKON 1
Ounonorun 19.05.2025
100 XpoMOCOMHas M TeHHAsI HH)KEHEPHUS 1 91.05.2025
101 MenunuHcke OMOTEXHOJIOTUA 1 93.05.2025
102 PesepsHbiit ypok. IToBTOpeHue, 1
0000111eHHEe, CUCTEMATH3AIlA 3HAHUHI 26.05.2025
OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME




11 KJIACC

Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Nenm/m Tema ypoka Kounrpouabusie IIpakTHueckue Aara tupposkie
Bcero u3ydyeHusi  obOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 OpommonronHas teopust Y. Jlapsuna 1 02.09.2024
5 JIBH>KyILIME CHIIBI 3BOJIFOIMU BUAOB 10 Y. 1
HapBuny 04.09.2024
3 Bopr6a 3a cymecTBoBaHME, ECTECTBECHHBIH 1
Y MICKYCCTBEHHBIH 0TOOP 06.09.2024
4 dopMUpOBaHUE CHHTETUYECKON TeOpUn 1
SBOJIIOIHU 09.09.2024
DTarbl HBOJIIOIIMOHHOTO MPOoIecca:
5) 1
MHUKPO3BOIIOLHNS U MAKPOIBOIIOLIUS 11.09.2024
6 [Momynsitust — s1eMeHTapHast eAMHALA 1 1
3BOJIIOLIMU 13.09.2024
3aKOoH reHeTHYecKoro paBHoBecus Jx.
7 Xapnau, B. Baitn6epra. Jlabopatopnas 1 05
pabota «BblIsiBlIeHHE U3MEHUYHBOCTH Y 16.09.2024
0co0el OHOT'O BUIAY»
8 DneMeHTapHbIe GaKTOPHI IBOTIOIHUU 1 18.09.2024
9 Dddext ocHoBarens. Ipdext 1
OYTBUIOYHOTO TOPJIBIIITKA 20.09.2024
10 Murpauuu. M30a0muu nomyJsisamui: 1
reorpaduyeckas, OnoJorundecKas 23.09.2024




11

EcrecTBeHHBII 0TOOp — HANPaBISAIOMINN
(baxTop 3BOJIIOLUU

25.09.2024

12

13

14

15

16

[TosoBoit oTOOP

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
PE3yJIbTaT MUKPOIBOIIOIMH.
Jlaboparopnas pabota «/3ydyenue
apoMop(h030B ¥ HINOANATITAIIUH Y
pacTEeHUN U KUBOTHBIX»

[Tpumeps! nprcnocoOIeHui y
OpraHU3MOB: MOP(OJIOTUIECKHE,
¢dusnonornuecKre, ONOXMMHUIECKHE,
nosezneHyveckue. Jlabopatopnas padora
«IIpucnocobyeHust OpraHu3MoB U UX
OTHOCHTENbHAs 11eJIECO00Pa3HOCTH

Bun, ero kpurepuu U CTpyKTypa.
JlaGopatopnas pabora «CpaBHeHHE BUI0B
10 MOP(OJOTUUECKOMY KPUTEPHIO»

CrpykTypa BUaa

0.5

0.5

0.5

27.09.2024

30.09.2024

02.10.2024

04.10.2024

07.10.2024

17

Bunoob6pa3oBanue kak pe3yiabTar
MHUKPO3BOJTIOINT

09.10.2024

18

19

CBi13p MHKPO3BOJIIOIHUHU U SITHAEMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITaneonToNMOrNYECKHE
MCTOABI U3YYCHHA 3BOJIFOITUN

11.10.2024

14.10.2024

20

buoreorpaduueckue MeToabl U3yUEHUS
SBOJIIOLIMU

16.10.2024




OMOpPHUOIOrMYECKHUE U CPAaBHUTEIBHO-

21 MOP(OJIOTHYECKUE METOJIBI U3YUCHUS 18.10.2024

SBOJIIOIAN

MonekyJIapHO-TEHETUYECKHUE,
22 MOXHMHUYECKHE U MAaTEMaTUUECKU

f/[e:OI[BI Hsilcqeﬂim 3Ba0§minn o 21.10.2024
23 OO01mure 3aKOHOMEPHOCTH JBOJTIOIIHH 93.10.2024
24 AnanTtuBHas paguanus. HepaBHOMEpHOCTH

TEMIIOB 3BOJIIOIIUU 25.10.2024
o5 Hay4Hbie rUnoTe3sl IPOUCX 0K ICHUS

JKW3HU Ha 3emMIie 04.11.2024
26 JloHay4HbIe PEACTABICHUS O

3apOKICHUH KU3HU 06.11.2024
97 OcHOBHBIE 3TaIlbl HEOPraHUIECKON

SBOJIIOIHU 08.11.2024
28 ['amoTe3b! 3apoKIeHUS JKHU3HU 11.11.2024

HcTopust 3emMau 1 METOMIBI €€ N3YUEeHHUS.
29 JlabopaTtopHas pabora «3yuenue u 05

OTMCaHUE UCKOMAEMbIX OCTATKOB JIPEBHUX 13.11.2024

OpPTaHHU3MOB)
30 HauanbHble 3Tansl opraHnyecKoin

SBOJIIOIUU 15.11.2024
31 OBONIOIUS DYKApUOT 18.11.2024
39 OCHOBHBIC 3TaIbl YBOJIOIHHI 05

pactutenbHOTO Mupa. [IpakTHdeckas 20.11.2024




pabora «3yduenne ocoOeHHOCTEH
CTPOCHHSI PACTEHHUH PA3HBIX OTICIIOBY

OCHOBHBIC 3TAIIBI 3BOJIFOIIUH KUBOTHOI'O

33 Mupa 22.11.2024
DBosronus )XKUBOTHBIX. [IpakTuueckas
34 pabora «/3yueHue ocooeHHOCTEH 0.5 25.11.2024
CTPOCHHSI TO3BOHOYHBIX KHUBOTHBIX)»
35 Pa3BuTHe xu3HU Ha 3eMJIe 10 3paM U
Tepuo1am 27.11.2024
36 MaccoBble BBIMHPAHUST — IKOJIOTUIECKUE
KPHU3HCHI NPOILIOrO 29.11.2024
37 CoBpeMeHHBIN YKOJTOTUYECKUN KPU3HC,
€ro 0COOEHHOCTH 02.12.2024
38 CoBpeMeHHas ccTeMa OPraHHYECKOTO
IIPOLIOTO 04.12.2024
39 OCHOBHBIE CHCTEMAaTHICCKUE TPYIIIBI
OpraHU3MOB 06.12.2024
40 AHTpPOIOJIOTHSI — HayKa O Y€JIOBEKE 09.12.2024
41 PazBuTue npenacraBieHuit o
MIPOUCXOKACHUH YeTIOBEKa 11.12.2024
Mecto yenoBeka B cUCTEME
opranudeckoro mupa. JlaboparopHas
42 pabora «M3ydeHune ocoOeHHOCTEH 0.5 13.12.2024
CTPOCHUSI CKeJleTa YeIIOBEeKa, CBA3aHHBIX C
MPSIMOXOKICHHEM)
43 JIBYOKyIIIME CUITBI aHTPOIIOTEHE3a

16.12.2024




CooTHOIIEHME OUOJIOTHYECKUX U

44
COIMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E 18.12.2024
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 90.12.2024
46 [laneorenerrka 1 najaeoreHOMUKa 93.12.2024
47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKA
25.12.2024
Yenoseueckue packl. [IpakTuyeckas
48 pabora «I/IzyquHe IKOJIOTHYECKUX 0.5 97 12.2024
alanTalui 4eJI0BEKay
49 MeXIUCUUTITMHAPHBIE METO B
AQHTPOIIOJIOTUH 13.01.2025
50 3apokeHUE U pa3BUTHE IKOJIOTUU 15.01.2025
Mertoasl skosnoruu. JlaboparopHast pabora
51 «3yuenne ME?TO}IOB 3KOJIOTUYECKUX 0.5 17.01.2025
WCCIICIOBAHMIDY
59 3HaueHue SKOJOTUYECKIX 3HAHUHN AJIs
YelioBeKa 20.01.2025
53 Okonornyeckue pakTopsl 99 01.2025
Abuotnyeckue pakropsl. CBeT Kak
54 sKosoruueckuit pakrop. JlaboparopHas 05
pabota «BplisBIeHHE TpUCTTOCOOIECHU ' 24.01.2025
OpPraHU3MOB K BIIMSIHUIO CBETa
AbGuoTtndeckue akTopsl. TemrepaTypa
55 . 0.5
KaK KOJOTHYECKHUIA (PakTop. 27.01.2025




Jlaboparopnas pabota «BrisiBieHue
MPUCTIOCOOJICHUI OPraHU3MOB K BIIUSHHIO
TEMIIEPaTyPbI»

Abunornueckue GpakTopsl. BnaxxHocTs Kak
sKosioruueckuit gpaxrop. JlaboparopHas

56 .
paboTta « AHATOMHYECKHE OCOOCHHOCTH 05 29.01.2025
pacTeHui U3 pa3HbIX MECT OOUTaHUS»
57 C 0
penbl 0OuTaHMsI OPraHU3MOB 31.01.2025
58 b
UOJIOTHUECKUE PUTMBbI 03.02.2025
59 X
M3HEHHBIE (POPMBI OPTaHU3MOB 05.02.2025
60 b
NoTUYECKUE (PaKTOPbI 07.02.2025
3HayeHrne OMOTUYECKHX B3aUMOIECHCTBUI
61
JUIsl CYIIIECTBOBAHUS OPIaHU3MOB B CpeJie 10.02.2025
oOuTaHus
62 DKOJIOTHYECKHE XapaKTePUCTUKU
MOy JISILIUA 12.02.2025
OCHOBHBIE TIOKA3aTEeH TOITYJISIIUH:
63
YHCIICHHOCTD, TNIOTHOCTh, BO3pACTHAS U 14.02.2025
MOJIOBAsI CTPYKTYpa
OcHOBHbBIE TIOKA3aTeIN MOIMYJISLUH:
64
POXTaeMOCTh, IPHPOCT, TEMI POCTa, 17.02.2025
CMEPTHOCTh, MUTPAIIHN
65 OKosorudeckasi CTpyKTypa MOIyJIaLnun

19.02.2025




66

JInHaMuKa MOIyJIsUUU U €€ peryJIsaius

21.02.2025

67 KpuBble pocTa YMCIEHHOCTH TIOMYJISIIIHAH.

KpuBble BKUBaHUS 24.02.2025

DKoJIornYecKas HUIIA BUJIA.
68 JlaGopaTopHas E)a60Ta «IIpucnocobenns 0.5 96.02.2025

CEMSIH PACTCHHI K PACCEIICHUIO)
69 Bun kak cucrema nomynsiuii 98.02.2025
20 3aKOHOMEPHOCTH TOBEJICHUS ¥ MUTPALIAN

YKUBOTHBIX 03.03.2025
71 Co00111€CTBO OpraHu3MOB — OHOIICHO3 05.03.2025
72 DKocucTeMa Kak OTKpPbITasi cucTeMa

07.03.2025

73 KpyroBOpOoT BEmIeCTB ¥ MOTOK YHEPTHH B

IKOCUCTEME 10.03.2025
74 OcHOBHBIE TTOKA3aTENN IKOCHCTEMBI 12.03.2025
75 DKOJIOTHYECKUE TUPAMU/IbI 14.03.2025
76 N3menenns cooOIecTB — CYKIIECCHHI 17.03.2025
77 [IpupoaHbIe SKOCUCTEMBI. IKOCUCTEMBI

03€p U peK. DKOCUCTEMBI MOpPEN U OKEaHOB 19.03.2025

[Ipupoaubie 3KOCUCTEMBI. DKOCUCTEMBI
78 .

TYHJp, JIECOB, CTENEH, TyCTHIHDb 21.03.2025
79 AHTPOTIOTEHHBIE YKOCUCTEMBI




31.03.2025

Ypboskocucremsl. [IpakTuueckas pabora

80 «M3ydenue u onucanue ypooIKOCUCTEMBD) 05 02.04.2025

3aKOHOMEPHOCTH (OPMUPOBAHUS
81 :z::;:i); aB)?;aI/IMO,Z[CI/ICTBI/II/I OpTaHH3MOB B 04.04.2025

MexaHu3Mbl BO3IEHCTBUS 3arPsI3HEHUN
82 Pa3HbIX TUIIOB Ha CyOOPTraHN3MEHHOM,

OpPraHU3MEHHOM, TOMYJISIIIMOHHOM U 07.04.2025

9KOCUCTEMHOM YPOBHSIX
83 buocdepa — obmieruranerapHas 060109Ka

3emin 09.04.2025
84 Yuenue B. U. Bepnanckoro o 6uochepe 11.04.2025
85 3aKOHOMEPHOCTH CYIIIECTBOBAHMS

ouochepsl 14.04.2025
86 KpyroBopots! BemecTs u

OMOr€eOXUMHUYECKUE IUKIIBI 16.04.2025
87 3oHanbHOCTH OHochepsl. OCHOBHBIE

OMOMBI CyIIN 18.04.2025
88 YcroitunBocTh 6HOCheps! 21.04.2025
89 DKOJIOTUYECKHE KPU3UCHI M UX IPHYUHBI 93.04.2025
90 BosneiictBue uenoBeka Ha 6buochepy 25.04.2025
01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA

PacTUTEIBHBIN U )KUBOTHBIM MUP 28.04.2025




92

OxpaHna npuposl

30.04.2025

93 OCHOBHBIE TIPUHITUIIBI YCTOHYHBOTO 1

Pa3BUTHS YEJIOBEUECTBA U IPUPO/IBI 02.05.2025

ParnmonansHO€ IPUPOIONIOIB30BAHUE U
94 COoXpaHeHHEe OMOJIOTHYECKOTO 1 05.05.2025

pasHooOpa3us 3emiu
95 O06o0meHne 110 TeMe «MUKPOIBOIIOIHS U 1

e€ pe3ynbTaTh» 07.05.2025
96 O6o006menne o Teme «MaKpOIBOIIOIUS U 1

e€ pe3yJIbTaThI» 12.05.2025
97 Oo6o06uieHue no Teme «IIpoucxoxaeHue u 1

pa3BUTHE )KU3HU Ha 3eMIIe» 14.05.2025
08 O6061menue o teme «IIpoucxoxaenue 1

YEJI0BEKAa — AaHTPOIIOTEHE3) 16.05.2025
99 O60061eHne 0 TeMe «IKOJIOTHs — HayKa 1

0 B3aMMOOTHOIIICHUSIX OPTaHIU3MOBY 19.05.2025
100 O6o006menne o Teme «OpraHu3mMsl U 1

cpena oOuTaHUsD 21.05.2025
101 O006111eH1E 10 TEME «DKOJIOTHS BUIOB U 1

TIOMYJISILINI 23.05.2025
102 O600menue mo Teme «buocdepa — 1

rio0anbHast 5KOCUCTEMAY 26.05.2025

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorusi. buomornueckue CHCTEMBI U TIPOIIECCHI; yTiybnenHoe o0yuenue, 10
knacc/ Tepemo A.B., IletpocoBa P.A. O011ecTBO ¢ orpaHUYeHHON
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»

* buosnorus. buonornueckue cucTemMsbl U Mpoliecchl; yriayodaeHHoe ooyuenue, 11

kiacc/ Tepemo A.B., IletpocoBa P.A. O0miecTBo ¢ orpaHUYeHHON

oTBeTCTBEHHOCTHIO « 1Ol MHEMO3MHA»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII, Axnacc, ®okcdopa, oudbaunorexa [[OK
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